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PREFACE

The International Conference “e-Management & Business Intelligence” (eM&BI 2007) is organized as a part of
“ITA 2007 - Joint International Scientific Events on Information Theories and Applications”.

ITA 2007 as well as the eM&BI 2007 is supported by

International Journal on Information Theories and Applications (IJ ITA)
and
International Journal on Information Technologies and Knowledge (IJ ITK)

eM&BI 2007 is dedicated to:

« 60" Anniversary of the Institute of Mathematics and Informatics of Bulgarian Academy of Sciences;
- 15" Anniversary of the Association of Developers and Users of Intelligent Systems (Ukraine);

« 10™ Anniversary of the Association for Development of the Information Society (Bulgaria).

The eM&BI conference is devoted to discussion of current research and applications regarding the basic
directions of business informatics: e-management and business intelligence.

The aim of the conference is to be one more possibility for contacts for scientists. The usual practice of [J ITA and
IJ ITK are to support several conferences at which the papers may be discussed before submitting them for
referring and publishing in the journals. Because of this, such conferences usually are multilingual and bring
together both papers of high quality and papers of young scientists, which need further processing and scientific
support from senior researchers.

Let us thank the Program Committee of the conference for referring the submitted papers. Special thanks to
prof. Viktor Gladun, prof. Alexey Voloshin, prof. Koen Vanhoof and prof. Avram Eskenazi.

eM&BI 2007 Proceedings has been edited in the Institute of Information Theories and Applications FOI ITHEA in
collaboration with the leading researchers from Institute of Cybernetics “V.M.Glushkov”, NASU (Ukraine), Kiev
University “T.Shevchenko” (Ukraine), Institute of Mathematics and Informatics, BAS (Bulgaria), Institute of
Information Technologies, BAS (Bulgaria).

The eM&BI 2007 Conference found the best support in the work of Organizing Committee Chairman llia Mitov.

To all participants of eM&BI 2007 we wish fruitful contacts during the conference days and efficient work for
preparing the high quality papers to be published in the International Journal on Information Theories and
Applications or the International Journal on Information Technologies and Applications.

Varna, Jule 2007 Kr Markov, Kr. Ivanova
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SYSTEMOLOGICAL BASES OF MANAGEMENT CONSULTING

Mikhail Bondarenko, Ekaterina Solovyova, Dmitriy Elchaninov

Abstract: The problem of management consulting for sustainable development organization support is
discussed. The problem is formally described by means of systemological terms. The mathematical problem
solving is considered. Practical use of the obtained results is outlined.

Keywords: systemology, competitive intelligence, management consulting, sustainable development.

ACM Classification Keywords: H. Information Systems - H.1 Models and Principles - H.1.1 Systems and
Information Theory - General systems theory

Introduction

At the beginning we will discuss the sustainable development firm problem. Then the problem will formally
described by means of systemological terms. The end of the paper will be devoted to mathematical problem
solving. In conclusion we will outline practical use of the obtained results.

Management Consulting for Sustainable Development

According to [Greiner and Metzger, 1983]: management consulting is an advisory service contracted for and
provided to organizations by specially trained and qualified persons who assist, in an objective and independent
manner, the client organization to identify management problems, analyze such problems, recommend
solutions to these problems, and help, when requested, in the implementation of solutions.

Staffan Canback defines management consultants as those who provide general management advice within a
strategic, organizational or operational context [Canback, 1998].

The contexts correspond with three management levels: strategic, tactical and operational. Strategic managers
focus on long-term issues and emphasize the survival, growth and overall effectiveness of the organization.
Tactical managers are responsible for translating the general goals and plans developed by strategic managers
into more specific objectives and activities. Operational managers are directly involved with nonmanagement
employees, implementing the specific plans developed with tactical managers. [Bateman and Snell, 1996].

Management is about helping a firm survive and win in competition with other companies. The firm gains
competitive advantage by adopting management approaches that satisfy people (both inside and outside the
firm) through cost competitiveness, high-quality products, speed and innovation [Lawler, 1992].

The aim of many companies is to jointly achieve the goals of economic growth and environmental quality in the
long run by striving for sustainable growth. Sustainable growth is economic growth and development that meets
the organization present needs without harming the ability of future generations to meet their needs [Rice, 1993].

The first thing managers can do to better understand environmental issues in their companies is to engage in
systems thinking. Managers operate in organizations. An organization is a managed system designed and
operated to achieve a specific set of objectives. Management scholars during the 1950s stepped back from the
details of the organization to attempt to understand it as a whole system. These efforts were based on a general
scientific approach called systems theory [Bertalanffy, 1972]. Business research is largely supported by
business organizations that hope to achieve a competitive advantage [Cooper and Schindler, 2001].

In [Bossel, 1999] systems theory is used to identify the vital aspects of sustainable development and relevant
indicators. Much work has been devoted to developing quantitative indicators of sustainable development [Parris
and Kates, 2003], [Segnestam, 2002], [Harris, 2000]. A great deal of literature concerned with understanding the
core principles of sustainable development [Scottish Executive, 2006].
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The aim of this paper is to show the efficiency of systemology [Melnikov, 1988] as a new concept for a system
approach to solving sustainable development problems. The systemology was successfully used to solve a
natural classification problem [Bondarenko et al, 2001] and business-systems modeling [Matorin and El'chaninov,
2002]. We hope that our results will useful for sustainable business-systems modeling in management consulting
process.

Properties of a System

In connection with the fact that the terminology of the suggested systemological approach is not widely known,
we will give a list of terms needed to understand the essentials of the present investigation [Melnikov, 1988],
[Bondarenko et al, 1996].

System - an object the properties of which are determined by a function, which amounts to maintaining certain
properties of an object at a higher level. This object is a supersystem in relation to the object (system) under
consideration. Substance of a system - elements or components of the system, usually considered as
subsystems. Structure of a system - the scheme of relations and interactions of a system's substance. Property
of a system (valence) - the ability to maintain (in certain conditions) relations of one type and to prevent
realization of relations of other types. Functional property of a system - a property that a system must possess in
order to perform its functions; the ability to maintain relations (flows) on the basis of which interactions that are
important for the supersystem occur between the system and surrounding systems. Extensional valence - a
property realized in the form of a relation of the corresponding quality and constituting one of the varieties of
reality. Free valence - a property only as an ability, not manifested in an existing relation and constituting one of
the varieties of possibility (weak: potential, strong: intentional). External determinant of a system - the main
reason for formation of a system: the supersystem's functional need for certain interactions of the system
under consideration with other (surrounding) systems of this supersystem, which dictates the choice of the
system's determinant.

Ports of a System

A port of a system S is an input or an output of the system S. By means of ports the system S maintains relations
with another systems. In other words system’s ports correspond to system’s properties. Extensional, intentional
and potential ports of the system S are represented as figure 1 shows.

S
extensional port intentional port potential port
. () O
Fig. 1

An input port In is equal to an output port Out if the type of the port In is equal to the type of the port Out and vice
versa. It means that if a system S; has an output port Out;y, which is equal to an input port In;y of a system S,
then systems S; and S; can be connected with each other as figure 2 shows.

Si Si

Out x ._><> In;,y

Fig. 2
Let In(S) is a set of the input ports of a system S and Out(S) is a set of the output ports of a system S.

An input port In; of a system S is connected with an output port Out; of the system S by means of component
sequence {Sq} (see fig. 3) if:
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1. Inieln(S1);
2. OUt(Sq)IN(Sgs1)= D, (g=1,...,Q-1);
3. Outje Out(Sq).

Fig. 3
Let this connection is denoted as follows: (In;, S1,..., Sq, Sg+1,..., Sa, Out).

A subset B={B,} of the set of components C={Cy} is satisfied to a system S if each ports from the set In(S) is
connected with some port from the set Out(S) by means of some subset of the subset B and vice versa, i.e.:

1. VInieIn(S) EIOutjeOut(S) E|Di={Di,V}CBZ <|ni, Di,1,..., Di,v. Di,v+1,..., Diyv(i), Outj);
2. VOutjeOut(S) AlnieIn(S) E|Ej={Ej,w}CBZ {Imi, Ej1,..., Ejw, Ejwe1,--., Ejwpy, Outj).

Formal Statement of Problem

Itis given:

1. External determinant of a system S - a set {Tn} of systems with free ports Out(Tm) and a set {Pn} of systems
with free ports In(Py).

2. A set (library, package) of components C={S}.

It is required to find a substance B—C of a system S and a structure of a system S such that UOut(Tm)In(B)
and uIn(P,)cOut(B) (see fig. 4).

Fig. 4
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Problem Solving

Lemma 1. The necessary conditions of being a set of components, which is satisfied to a system.
If a set of components {S,} is satisfied to a system S then In(S)cuin(Sy) and Out(S)cOut(Sy).
The proof is illustrated by fig. 5.

In1

Outy

Fig. 5
Lemma 2. The sufficient conditions of excluding a component from a set of components, which is satisfied to a
system.

If Out(Sk)NOut(S)= and Out(Sk)(uIn(Sy))= or In(Sy)NIn(S)=Z and In(Sk)N(wOut(Su))= then Skz{Sd},
where the set of components {S,} is satisfied to the system S.

The proof is illustrated by fig. 6.

Inn

B Outn

Fig. 6
Lemma 3. It is the consequence of lemma 2.

If C* is a set of components, which is satisfied to the conditions of lemma 2, then any component S, from a set
C\C*={S} is such that:

1. In(S)NIn(Sy)=< or 3S,{Su}: Out(Sy)NIn(Su)~T;

2. Out(S)MOut(Sy)= or 3Swe{S.}: Out(Sy)NIn(Sw)=D.

The proof is trivial.

Theorem. The sufficient conditions of being a set of components, which is satisfied to a system.

If 3 {S}: US'<C, where S={S;}, are such that;

1. VS1yeS" = (In(S)NIn(S1,)~2D )A(IN(S)culIn(S1,));

2. VS;yeS = (3Sr1,€S" OUt(Sr1)NIN(Sru)ZD)A(FSrs1we S™1: Out(Sru)NIN(Srs1w)2D), 1=2,...,R-1;
3. VSryeSR = (Out(S)mOut(Srw)=D )A(Out(S)=Out(Srw)),

then the set of components LS is satisfied to the system S.

The proof is left to the reader.
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Conclusion

Using the obtained results, one can make sustainable organization modeling. Lemma 1 can be used for selection
of component libraries. Lemma 2 is useful for exclusion of components, which are unfit for system modeling.
Lemma 3 describes all possible connections of components, which can be used for sustainable system modeling.
Finally, the theorem is useful for assembling of complex multi-tier system configuration. The results can be
applied in powerful modeling tool for analyzing, documenting and understanding complex business processes.
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HARDWARE-BASED AND SOFTWARE-BASED SECURITY
IN DIGITAL RIGHTS MANAGEMENT SOLUTIONS

Maria Nickolova, Eugene Nickolov

Abstract: The main requirements to DRM platforms implementing effective user experience and strong security
measures to prevent unauthorized use of content are discussed. Comparison of hardware-based and software-
based platforms is made showing the general inherent advantages of hardware DRM solutions. Analysis and
evaluation of the main flaws of hardware platforms are conducted, pointing out the possibilities to overcome them.
The overview of the existing concepts for practical realization of hardware DRM protection reveals their
advantages and disadvantages and the increasing demand for creation of multi-core architecture, which could
assure an effective DRM protection without decreasing the user’s freedom and importing risks for end system
security.

Keywords: Security, DRM protection.

ACM Classification Keywords: D.4.6 Security and Protection.

Introduction

Security design is one of the most challenging areas for system designers because it requires an extraordinary
effort to build a system offering strong security features but not hindering the working process of users and being
well accepted by them. This is particularly true as far as the compromise between the content owner’s copyrights
and the right of free access and exchange of information is concerned. The solution adopted in last decade is the
digital rights management. Although most users don't agree with the use of DRM, it is of critical importance for
authors, publishers and content providers - their business depends on the ability to control and to charge for
access to their content.

Although the inherent insecurity of Internet, many upper-layer security protocols can be used to protect data
during transmission but content is still at risk when it arrives at its destination. If the end device's boot process
and critical information are not highly secure, the digital content can be stolen after the transmission and
distributed without permission. This implies that end user devices must be built on a trusted platform and
equipped with mechanisms for cryptographically validating the hardware environment and code signatures of
downloaded software [1].

The DRM technologies allowing the protection of the content by access from unauthorized users could be divided
into three groups: DRM implemented completely by software, DRM implemented completely by hardware, and
the hybrid combinations of software and hardware. Certainly the most secure DRM is that which is implemented
by hardware, the next most secure is the hybrid, and the least secure is via software.

Main requirements to DRM platforms

An effective DRM technology must provide a smooth and effective user experience for content use and in the
same time must implement strong security measures to prevent unauthorized use of content [2]. The main
requirements to it are:

1. It must ensure fully protected capabilities, which means the protection functions should be performed as part of
the boot process. Otherwise during boot-up malicious software can easily hook the control functions and
compromise system integrity. If end devices receive content over a network, such malicious software could be
masked as a firmware upgrade or Trojan, or hidden using rootkits.
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2. It must allow trusted integrity measurement and confirmation, that means the platform should own the
capability to automatically check in real time during the boot all the new software and executable files in the
system (certificates, digital signatures). Once this confirmation is done, the operating system loader can be
started and the boot process proceeds as normal.

3. It must provide integrity reporting to notify the user about the results of the integrity measurement and possibly
to prevent the user from playing back the DRM protected content in case of negative results from the integrity
check.

Obviously these requirements could be implemented by hardware and/or software means.

Advantages of hardware-based DRM versus software-based

The analysis of the commercially available technologies for DRM protection shows two main reasons to use
hardware-based security of the protected content: better overall robustness and improved user experience. The
main benefits of the hardware-based security robustness are:

o Immunity from the inherent vulnerabilities and security holes of the used operating system. The security of
all software applications is limited by the level of security provided by the underlying OS. Although the open
and rich OS have bigger security challenges than a closed OS a hardware security module is an essential
element to make the OS trustworthy.

o Impossibility to access, change or uninstall security features. Attacks to DRM protection often start by
targeting the protection software - trying to uninstall it or stop its activity [3]. Obviously hardware-based DRM
protection cannot be uninstalled as it is hard coded into the chips.

o Protected memory. Hardware-based DRM solutions manage the memory in a restricted manner and are
able to prohibit access to it, providing better protection against attacks on the security mechanism. Software
solutions use memory by the services of the operating system and several processes can access the same
memory space simultaneously. Most OS provide some memory protection, but the safety of the memory
space depends on the extent to which the operating system is robust and free of flaws. This is particularly
important for the cryptographic algorithms which require the storage of the intermediate results during the
execution of the cryptographic module. If the content of this temporary storage is exposed, the entire DRM
system can be easily compromised.

o Better performance. The hardware DRM protection could be optimized for maximum security and operate
independently, not degrading the performance of the computer or consuming its resources.

o Prevention of potential software conflicts. The software DRM protection is run on the same computer with
many other security programs using together the same processor, memory, OS and other resources. This
could provoke various conflicts resulting in poor performance and even in stopping the action of both DRM
protection software and security programs.

o Secure Storage. Hardware-based DRM protection is able to better protect sensitive data, such as private
keys. A software DRM implementation cannot prevent the exposure of keys and therefore they could be
relatively easily compromised. Even very strong cryptographic algorithms could be easily compromised by
an direct or indirect attack to their software implementation. Only a proper hardware implementation, to
which countermeasures against known attacks are added, could protect the secrecy and the integrity of the
DRM mechanism.

o True Random Number Generation. The software DRM technologies use pseudo-random numbers that
decrease the security level of the DRM protection. As random numbers are used in DRM protection process
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for the creation of temporary and special values and are part of challenge response authentication, the
better the random number generator, the more secure the DRM implementation.

Easier, faster and cheaper attacks to software DRM solutions. This is related to the security vulnerabilities,
which are inherent for software modules and to the presence of many hackers who have enough time,
knowledge and wish for breaking the relevant protection.

Quick dissemination. The compromising of software DRM solutions by only one hacker becomes quickly
available for general use. The publishing in Internet of correspondent methodology allows it to be used by a
lot of end-users before the manufacturer could take measures to remove the vulnerabilities in the protection,
and to bring severe damage to operators, content providers and manufacturers.

Less susceptibility to reverse engineering. Hardware-based platforms are able to apply special measures
that hide the data-dependent fluctuations in power consumption while software-based DRM solutions are
more vulnerable to attacks based on power analysis.

Most content applications like music, video and games require efficient and effective user experience which
is the key factor for the success of consumer electronic devices and therefore for the acceptance of DRM by
users. The main benefits of the hardware-based improvement of user experience are:

Superior performance in which user experience is prioritized without sacrificing security. Hardware solutions
generally accelerate several times cryptographic functions (which are computation-intensive) in comparison
with software solutions, making DRM security operations almost invisible for the end-user.

Optimization of CPU power and memory use. Although the computing power of modern processors
increases constantly and should allow relatively fast handling of cryptographic functions, processors are
designed mainly for new demanding applications such as video rendering and high quality graphics.
Therefore software-based cryptographic operations are able to overload them and to worsen the user
experience. There are some cryptographic operations (exchange of protocols with long keys, for example)
that affect inadmissibly user experience.

Improved power consumption and memory use. The use of hardware-based DRM platforms allows the CPU
to operate at a lower clock rate, saving power which is particularly important for battery powered mobile
devices. Additionally, software-based solutions require more memory (code size needs large buffers) which
affect the speed and the quality of other applications.

Disadvantages of hardware-based DRM platforms

Software modification or creation of new software on a computer with hardware-based DRM technology may
require hardware changes that could be slow and expensive.

The simple replacing of a peripheral device running protected content could cause a hardware-based DRM
system to refuse to run software.

Network cards replacement could make a computer unusable until other necessary hardware modifications
are done and passwords are reauthorized. This process may require the cooperation of several vendors.

If DRM protection is compromised reinstalling is impossible.

Manufacturers of hardware-based DRM are not able to warrant that DRM agents or their hardware
assistants will not cause or help any safety or security failures.

More difficult implementation of extended usability. Software DRM implementations facilitate the making of
the licensed content usable by a user anywhere in his personal network (local hard drive, media center,
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iPOD, cell phone, home entertainment center or burning to a CD), for the hardware-based it's more difficult
and expensive.

o Higher security in hardware-based DRM solutions means higher costs, less interoperability, longer
development cycles and potentially shorter market life.

o Limited flexibility. It's difficult to make hardware DEM systems open to new uses, new business models, or
new rights created by content owners.
It is clear that these flaws could be easily overcame and that only a hardware-based DRM implementation or a

hybrid hardware/software solution could address all required security challenges while allowing seamless user
experience [4].

Approaches for implementing hardware-based DRM

Two main concepts have been developed by now: trusted system concept and multi-core concept.
Trusted system concept

The Trusted Computing Group (TCG), successor of the Trusted Computing Platform Alliance (TCPA), is an
initiative led by AMD, IBM, Intel, Hewlett-Packard, Microsoft, Sony, and Sun Microsystems. Its aim is to develop
and promote open, vendor-neutral, industry standard specifications for trusted computing building blocks and
software interfaces across multiple platforms [5]. The new principles in the TCG architecture expand the range of
entities that are able to use TCG features as a trust basis. These entities could include not only the direct user of
the platform and the owner but also some remote entities wishing to interact with this platform. The TCG
architecture introduces the mechanism of remote attestation which allows remote third parties to ask a platform
for details of its current software state. On the basis of the attestation made, third parties can decide to consider
the platform’s configuration as trustworthy or not. If correctly implemented, this kind of remote attestation could
become an important feature for DRM clients on open platforms as it may help a content provider when he makes
a decision about the reliability of the client before the content is actually provided. What makes TC technology
especially attractive for implementing DRM is its ability to enforce usage policies. Once their security conditions
are violated, TC systems stop working. Since their security conditions are built as a “chain of trust” [6] containing
hardware-locked keys and certificates from trusted third parties, they are hard to modify, at least much harder
than software-based systems. If a DRM solution relies on a trusted system, it is easy to implement a hard-to-
break usage rights management chosen by content owners. TC technology is not necessary or sufficient to
implement DRM but it can make implementing DRM easier and cheaper. An example of such a realization is the
Intel Wireless Trusted Platform with the Certicom Security Architecture software. In this technology a special
trusted platform module is built directly into the processor and provides secure key and password storage and
protection. First, a secure boot process authenticates the hardware platform and the security architecture
authentication module, then the module runs DRM applications and allows the users to access DRM protected
content. The security architecture requires decoding the keys using information stored in secure hardware, to be
able to access the content, after what these keys are used to decrypt and use the content, but only on the specific
device. The encrypted content is not locked to this device, because another user is not able to use the content
without paying to the content provider for having access to the rules for the content use [7].

Multi-core concept

Intel's Hyper-Threading technology allows parallel processing at thread-level on a single-core processor by
sharing the processor’'s resources. In Intel multi-core processor, each thread is processed independently by a
separate dedicated processor, which allows full parallel execution at hardware-level and software-level and is
very suitable for DRM applications [8].

In 2005 Intel embedded DRM capabilities within its dual-core processor Pentium D and allowed (theoretically)
copyright holders to prevent unauthorized use and distribution of DRM protected materials [9]. But some
functional problems with the distribution of jobs in the cores and in the chip-set when both cores are enabled
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caused applications to crash or hang and finally made hardware DRM capabilities unusable for real protection of
content. The next stage in the implementation of hardware-based DRM in Intel's products was Lenovo’s
ThinkPad model, launched in 2006. It uses a combination of fingerprint sensor, trusted platform module chip and
special software from Microsoft and Adobe to control access and distribution only of PDF documents.

AMD also planned to incorporate DRM into future GPUs by blocking the access to the frame buffer and allowing
access only to certain software from certain vendors but these plans didn't involve AMD multi-core processors
because of the complexity of problems in sharing and synchronizing DRM-related actions.

In 2006 IBM announced the technology Secure Blue intended for use in digital media players, electronic
organizers, mobile phones, computers and devices where data is encrypted and decrypted as it runs through the
processor and maintained encrypted in the device's RAM. Secure Blue requires a few circuits to be added to any
processor design in order to enforce strict access controls at the hardware level.

Conclusion

It is obvious that DRM is becoming an integrated part of any copyright protected intellectual product in digital form
and therefore DRM protection should be implemented in hardware and/or software assuring highest stability and
performance as well as the best copyright protection possible. Different adopted solutions have many advantages
and disadvantages but clearly show that it is impossible to realize well working solutions based only on software
tools. Hardware-based platforms, especially those using multi-core processors demonstrate really promising
features by improving user experience along with the robustness of DRM protection. Technology from a hardware
standpoint is already in place, thanks to the efforts of various chipset manufacturers who have driven an evolution
to support the benefits of parallel processing. Now research must be conducted to develop suitable multi-CPU
architectures and multithreaded software that will guarantee the building of the perfect DRM system - fast,
flawless and cheap - that can be neither broken nor avoided.
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THE STRATEGICAL IMPACT OF KNOWLEDGE MARKETS
AND KNOWLEDGE MANAGEMENT FOR SMALL AND MEDIUM ENTERPRISES

Todorka Kovacheva

Abstract: According to the rapidly changing environment small and medium enterprises constantly need to adapt
their strategies and activities. The transition from the industrial economy to knowledge-based economy results in
the increasing of the volume of the available information. Therefore knowledge markets are needed and
innovation centers have to be developed. An effective knowledge management system helps small and medium
enterprises to overcome their disadvantages and compete with big corporations. The review of current
developments in the field of knowledge markets is also made.

Keywords: knowledge, knowledge markets, knowledge management system, knowledge-based economy,
information society

Introduction

The globalization and technological developments increase dramatically the information available for the human
society. The need of ussage of automated tools for the extraction and processing of information appears. This
information can be processed throught Internet and characterizes with large variety and is unstructured.
Therefore the knowledge contained in it can not be extracted and used for the increasing of the effectiveness of
the functioning of the contemporary enterprises.

In the continuous and rapidly changing environment with high level of competition for the small and medium
enterprises is more and more difficult to survive and growth. They do not have the large amount of financial funds
like big corporations. By the ussage of the knowledge hidden in the large volumes of freely available information
these enterprises can receive high competitive power and successfully compete with big corporations in the
virtual and real world market.
The small and medium enterprises can easy become transnational companies which operate on the global
market. This is possible as a result of business virtualization, information technologies and telecommunications,
Internet and etc.
To use the advantages from the changes in the global economy, small and medium enterprises have two
possibilities:

1. to buy knowledge from the knowledge markets, or

2. become a knowledge centers and develop innovations.

Knowledge Markets

According to the fast development of Internet and Information and Telecommunication Technologies causes the
appearance of new economy, called Internet or Knowledge Based Economy. A knowledge economy focused on
the economy of the producing and management of knowledge. It is also the use of knowledge to produce
economic benefits [1]. The term was suggested by Peter Drucker [2]. The Knowledge Economy is not currently
absolutely established. Our society is in transition to an information society. And the industrial economy of the
20 century turns into the knowledge-based economy. It is changing the rules of business and competitiveness.
The contemporary business competition is based on knowledge. It makes possible for small and starting
enterprises to become global and transnational corporations operating with small investments in the world’s
global market.

The stages in development of the information society are well defined in [3]. The authors in [3] define the
difference between information society and other levels of the human been growth by the domination of the
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information interests above all others. In the information society the payable information exchange and services
dominate above all other market activities. As a result, the Information Market dominates over all other type of
markets of the information society. The authors in [3] define the Knowledge Market as a special kind of
Information Markets. As the other markets the Knowledge Market is the organized aggregate of participants,
which operates in the environment of common rules and principles [4]. The interactions between memebers of the
knowledge markets are described in [5].

A real functioning global knowledge market currently does not exist. There are few attempts to develop such a
market but the results are still far from the real knowledge market. Based on the analysis and review of the
available scientific literature and information sources the following developments in this field are discovered:

o The theoretical basis of knowledge markets is established in [3, 4, 5,6, 7, 8, 9, 19, 11, 12, 13, 14, 15]

e An attempt of establishing knowledge markets is made by BRINT [16, 17], The Knowledge Creating
Company. It is currently the leading institution in the knowledge market. It is the world’s virtual gateway to
the largest pool of talented minds involved in contemporary business technology management and
knowledge management research and practices across the USA and all other countries of the world.

o Other developments:

0 The World Bank [18] — Knowledge for Development Program. The Program provides policy advice on
four Knowledge Economy pillars: economic and institutional regime, education, innovation, and
Information and Communication Technologies (ICTs). It helps countries identify the challenges and
opportunities they face in making the transition to the knowledge-based economy. The KAM consists
of 81 structural and qualitative variables for 132 countries to measure their performance on the four
Knowledge Economy (KE) pillars: Economic Incentive and Institutional Regime, Education, Innovation,
and Information and Communication Technologies. Variables are normalized on a scale of zero to ten
relative to other countries in the comparison group. The KAM also allows to derive country’'s
overall Knowledge Economy Index (KEI) and Knowledge Index (KI).

0 The Kaieteur Institute For Knowledge Management [19] delops an e-Knowledge Markets Meta
Portal [20].

0 In April 2006 the Work Foundation [21] announced the start of a major three-year, £1.5 million
research programme into the nature of the knowledge economy - the biggest investigation of its kind
anywhere in the world. The project aims to identify what the knowledge economy is, and how
advanced nations can use knowledge and information to spearhead economic growth and
competitiveness in the 21st century.

Knowledge Centers and Knowledge Management System

The transition from the industrial society to the information based society and the transition from the industrial
economy to the knowledge-based one logically results in changes in the global business. New industries, new
business relationships and new kinds of jobs will appear. To survive in such an environment small and medium
enterprises need to have high adaptive capability. Such adaptivity they can receive from the knowledge about the
trends and correct forecasts about the changes in the global economical, political and social development. Such
knowledge can be established by effective knowledge management system.

Knowing the global business trends small and medium enterprises can become knowledge and innovation
centers. Developing innovative products and services they will have a strong competitive position on the global
market.

Innovations are deeply connected with the strategical management of the enterprises. Effective strategic
management is based on knowledge and correct business predictions. Therefore a knowledge management
system is needed. It handles with huge volumes of information collected from various sources and extracts the
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hidden knowledge. Knowledge management system combines the latest achievements in the field of information
technologies and has a strategical impact over the business development.

The effective knowledge managemet system needs to have the following functionallyties:

« Atool for extracting and processing the information from various internet sources. It needs to be realized
as a multiagent system which unites the activities of big number of intelligent robots. They search the
Internet space and extract and structure the available information according to specific rules.

« Data bases and knowledge bases.

« Tools for data analysis and knowledge extraction.

» Forecasting tools.

« Quering capabilities, including adhoc queries.

Conclusion

The small and medium enterprises can be competitible with big corporations by using an effective knowledge
management system. Such a system helps them to overcome the missing financial funds needed for their
adaptation in the contantly changing environment. Becoming a knowledge and innovation centers small and
medium enterprises can dramatically increase their competitive power and their impact on the global market.
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AN APPROACH TO REPRESENTING THE PROCESS
OF INFORMATION BUSINESS MODELING

Nadezhda Filipova, Filcho Filipov

Abstract: The compact and visualized documenting of information business modeling is a major prerequisite for
comprehending its basic concepts, as well as for its effective application and improvement. The documenting of
this process is related to its modeling. Thus, the process of information business modeling can be represented by
its own tools. Being based on this thesis, the authors suggest an approach to representing the process of
information business modeling. A profile for its documenting has been developed for the purpose.

Keywords: business modeling, SPEM, UML profile
ACM Classification Keywords: 1.6.5 Model Development - Modeling methodologies

Introduction

Information business modeling (iBM) aims at visual representation of the business processes of the target
organization by means of methods for information system development [Filipova, 2003]. This is a methodology for
analysis and reengineering of organizations, as well as for developing adequate integrated computer information
systems (CIS). Hence, iBM is a common business process, through which one could represent business
processes, performed in organizations, including these for analysis and design, CIS development methodology,
etc. This means that iBM is a process for modeling and representing other processes, i.e. this is a metaprocess.
This basic feature of iBM emphasizes its importance, and the necessity to understand its components, tools and
mechanisms.

According to us, the metamodel of iBM can be the basis to represent the process of its realization. Our
researches in the field of the system development metaprocess, and our experience in object-oriented modeling
make us assume that the iBM metamodel can be defined, using the SPEM metamodel and the UML profile
mechanism.

In this context, our goal is to suggest an approach to representing the iBM process in a compact and visual way.
For the purpose, a profile for the process of iBM will be defined on the first place, and then it will be transformed
into a profile for its documenting.

I. A framework for representing the process of iBM

iBM is a process that can be represented by the object-oriented approach. According to the modern concepts, a
four-layer architecture can be used for object-oriented modeling of real processes and phenomena. Its layers are
in hierarchical order, and each one can be represented through the concepts of the upper one (Table 1). We must
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note, that this is an architecture for representing both the process and the product or the system, created in its
application.
The dotted line in Table 1 shows the object of our research, namely layers M2 and M1 of the four-layer
architecture.

The metamodel of the iBM process is a subset of SPEM [SPEM, 2005], on one side, and its specialization — on
the other. The product at a metamodel level is represented by means of UML. The product of iBM however is
specific, and in order UML to be applied adequately, the latter must also be specialized. The method
specialization at the M2 layer may be accomplished through the UML profile mechanism.

Therefore, the metamodel of the process of iBM can be defined as a specialization of the SPEM metamodel
summarized in a profile for the process of iBM. Likewise, the UML possibilities applied in iBM can be
summarized in a profile for iBM. Thus the M2 layer of the architecture is divided into two sublayers: a layer of
the metamodel (M2.1), and a layer of the profiles (M2.2). M2.1 comprises the metamodels of UML and SPEM,
whilst M2.2 includes the profile for iBM and the profile for the process of iBM. These two profiles exactly outline
the framework for iBM representation. This framework is used to describe the model of the process of iBM at the
M.1 layer of the architecture for object-oriented modelng. Aimed at the more compact and visual representing of
iBM, we will use just a part of the profile for the process of its implementation, encapsulated into a profile for its
documenting.

In order to document iBM on the basis of the framework defined, it is necessary to explore in details the two
profiles, mentioned above, namely the profile for iBM and the profile for the process of iBM.

Table 1. A four-layer architecture for object-oriented modeling

Layer Name Contents

M3 Metametamodel  of | MOF(Meta Object Facility) — integrates methods and
the process processes into a common framework. The metamodels
in MOF are represented by a subset of the UML

M2 Metamodel of the | UML, SPEM, basic concepts / metamodel of iBM
process?

M1 Model of the process | A concrete instance of the CIS development
methodology — e.g. IBM RUP [Kruchten, 2003; Rational
2003], OPEN [Henderson-Sellers, 2000], MSF (Microsoft
Solution Framework) [Duffy, 2003], XP, iBM, etc.

L MQ____| Executable process - _| A real pracess for implementing a praject - - _______ I

Il. Components of the profile for iBM

The profile for iBM is discussed in [Filipova, 2003; Kruchten, 2003; Rational 2003]. Its components are classified
into three groups, as follows: model elements, models, diagrams. The information business models are
comprised of model elements, and are represented as various diagrams.

- e
The model elements include; Business use case (J), Business actor (/' \ ), Scope (E), Business goal

' The profile is defined as “lightweight extensibility mechanism”, consisting of stereotypes, tagged values, and
constraints

2 This layer is also called a method layer
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(@ y ) (
(®), Business worker (@), Business use case realization (\»/ ), Business entity ( \) ), Business
O (&3
system (E), Business event (U»ZO), Business rule ("~ ). They are specializations of corresponding
UML model elements.

Three major models are created in iBM:

1) Business use case model (BUCM) - this model reflects the business goals and intended functions of the
organization, i.e it answers the question “What is done”. The model is used to define the roles of the
organization, and the products delivered. It represents the work of the organization as a set of business
use cases, i.e. business processes.

2) Business analysis model (BAM) — represents the internal aspects (i.e the realization) of business use
cases by modeling the interaction between business workers and business entities.

3) Object business model (OBM) — this is a partial BAM, including just business entities, but not the
responsibilities of business workers. This model reflects the static aspects of the processes explored.

The static and dynamic aspects of information business models are visualized by UML diagrams, which are used
in a specific way. They are summarized in Table 2.

Table 2. Diagrams of iBM at model levels
Diagrams

Model
Static Dynamic

BUCM | - Business use case diagram | - Activity diagram

BAM | - Business class diagram - Activity diagram

- Business sequence diagram

- Business communication (collaboration) diagram
- State machine diagram

OBM | - Business entity diagram

lIl. Defining the profile for the process of iBM

The initial prerequisites for defining the profile for the process of iBM follow:
the first, iBM is a business process;
the second, this profile is a subset of the SPEM profile, and interprets its components in a specific way;
the third, this profile uses as artifacts the components of the profile for iBM.

Our first conclusion, derived from the first prerequisite, is that the process can be represented by means of the
profile for iBM. This is not a good decision however, as there will be overlapping between the representation of
the process of iBM, on the one hand, and the representation of its product — on the other. Moreover, this can
produce confusion in iBM process documenting. The stated problem was confirmed by our preliminary
experiments on modeling the iBM process. Thus, it is necessary to define a specialized profile for representing
the process of iBM.

Our second conclusion (resulting from the first prerequisite), which is also our thesis, is that there is a direct
connection between the profile for iBM and the profile for the process of iBM. Therefore, we should find the
correspondence between their components. And the second prerequisite prompts that these components are
inherited from the SPEM profile.

We will concern the consequences of the third prerequisite when discussing the profile for iBM documenting.
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The initial prerequisites for defining the profile for the iBM process direct our strategy, i.e. we are going to seek
semantic equivalence between the components of the iBM profile, on the one hand, and these of the SPEM
profile, on the other. Furthermore, this comparison will be accomplished at levels of abstraction, i.e. models.

«Goal» ;/»

Goal

The major components of the SPEM profile are: Goal ( ), Workflow / Workflow details ( E), Phase /

=3 ‘ o
s > L 4
Iteration ()5 ), Artifact (A%), Process package / Discipline (@), Process / Life cycle (6:"), Role (),

Activity (

Following our strategy for defining the profile for the process of iBM, we must achieve complete equivalence
between the components of the profiles, that we compare, for the first of the models, namely the Business use
case model. We establish that there is neither Scope, nor Business actor in the SPEM profile. Our answer to this
problem is:

» first, introduce a Scope component in the profile for the process of iBM with its meaning and icon, inherited
from the iBM profile;

»  second, in order to introduce a Business actor component however it is necessary to analyze its semantic.
The business actor is a user of the products of the process of iBM. Besides, he is an external participant in
this process, assisting in its implementation. Therefore, the Business actor is a user of the process, and a
kind of a role with limited responsibilities. That's why we introduce a new stereotype, named Process user

(i), in the profile for the iBM process.

Unlike the Business use case model, we will seek just
partial equivalence of the components of the Business e
analysis model and the Object business model. We

find out difference in several components at BAM |
level, and to be precise these are: Business use case i %
realization, Business event, Business rule, Activity. — 2D

. e ) Process Workllow “'é;,‘,) Scope of the
The Business use case realization is a collaboration’, T procegs
i.e. it groups a set of dynamic and static diagrams, detals
reflecting structure and behavior of a business use
case. In this case the collaboration shows how a
certain elementary process (a subprocess) of the iBM —
ey => 2

process is implemented through the interaction of =2 =
activities, roles and artifacts, i.e. the workflow details sl

of the
are described. That's why we introduce a new mork °W\ Process
stereotype in the profile for the process of iBM, which — owrer
is similar to the Business use case realization - g

N (,}_)‘,}/)
()

Workflow realization Artifact PS> 3 -
The documenting experience, gathered in some ey -
methodologies, e.g. IBM RUP, proves that

components such as Business event and Business

rule are rarely used. Hence we will not look for their Fig. 1. Models and components of the profile
equivalences, and they will not be used in the profile for the process of iBV

for the iBM process.

1 this is a standard UML component to implement behavior
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We must point that the Activity component of the profile for the process of iBM is an operation of the Business
worker in the iBM profile.

The models in the profile for the process of iBM acquire different manifestations, which is a result of the semantic
of their components. Thus, the workflow is a basic component of the Business use case model, which makes us
name it Workflow model (WFM). Its static aspects are represented by Workflow diagram (analogous to Business
use case diagram — Table 2), and its dynamic aspects are represented by Activity diagram. Concerning similar
considerations, the Business analysis model is named Conceptual process model (CPM), and the Object
business model — Object process model (OPM).

After these comments and elaborations, we can represent the components of the profile for the iBM process, and
the relatios among them (Fig.1).

IV. Transforming the profile for the process of iBM into a profile for its documenting

Regarding the concepts of iBM, we assume it is adequate to build up a Business use case model, i.e. a Workflow
model, in order to present a process which is both highly abstract and of wide scope, on the one side, and
purposeful and easy to be understood, on the other. Hence, the profile for documenting the iBM process must

encompass all the components of the WFM —

According to us, it is necessary to use
the product model, represented by the
iBM profile, in order to achieve greater
purposefulness when modeling the
workflows in iBM. This means that the
components of the iBM profile are
artifacts of the iBM process, and that CPM
only a part of the Conceptual process
model will be used. The roles and

«import»

-----21

OPM

activities of the iBM process will be il i (21
used unstructurally, i.e. the relations Activity
among them are not going to be

represented. iBM models and diagrams (3
The profile for documenting the iBM %E
process includes also the models and

diagrams used. They are
encapsulated into a package, named
iBM models and diagrams.

The profile for documenting, we have Fig.2. Profile for the documenting the process of iBM

defined, is depicted on fig.2. We must
point again that the Conceptual
process model of iBM has a wider

scope. The profile for documenting however includes just a part of the Object process model, namely the
packages Profile for iBM and iBM models and diagrams, and the Role and Activity components.

Using the profile for documenting defined, we have made some experiments to model the process of iBM, which
are based on the Business modeling workflow of IBM RUP. To be exact, we have developed a context diagram of
iBM, a mechanism for representing the decomposition of processes into subprocesses, based on decomposition
diagrams, a template for specifying the iBM subprocesses (fig. 3). On this basis the iBM subprocesses have been
documented, Workflow diagram and Activity diagram have also been built up.
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Fig. 3. Diagrams and templates in documenting the iBM process
Conclusion

We will summarize the steps fulfilled in defining the profile for documenting the iBM process. On the first place,
we have identified the components of the framework for representing the iBM process, i.e. the profile for iBM, and
the profile for the process of iBM. Then the profile for the process of iBM has been defined, which was an
important target of ours. This profile emerged on the basis of the SPEM profile, and was driven by our thesis for
semantic correspondence between the profile for the product and the profile for the process of iBM. Afterwards,
the profile for the iBM process has been transformed into a profile for its documenting, regarding the
requirements to the model of the iBM process. Using this profile, we have made some experiments to represent
the process of iBM. More precisely, we have built up the iBM workflow model and its subprocesses have been
specified by the template defined for the purpose.
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THE ROLE OF DBMS IN ANALYTICAL PROCESSES
OF THE LOGISTIC OF STOCK RESERVES

Julian Vasilev

Abstract: One of main problems of corporate information systems is the precise evaluation of speed of
transactions and the speed of making reports. The core of the problem is based on the DBMS that is used. Most
DBMS which are oriented for high performance and reliability of transactions do not give fast access to analytical
and summarized data and vice versa. It is quite difficult to estimate which class of database to use. The author of
the article gives a concise observation of the problem and a possible way to be solved.

Keywords: Database management systems (DBMS), Information technology, Cache, Interbase.

ACM Classification Keywords: H.2.8 Database Applications, H.4 information systems applications.

Introduction

Stock reserves affect all activities in the enterprise. Their management is directly connected to the appliance of
different methods. According to Gatorna [1,333] “...logistics includes two main spheres of activity: management of
materials entering the production and the management of distribution of final products.”

According to the information needs of the operational management we meet requirement of different groups of
users who give priorities for fastness of defined actions. For instance, people who get stock from suppliers and
store it in the factory warehouse want high speed of their transactions. By analogy with supplies, the sales
department needs high speed in making, saving and printing invoices. Having in mind these requirements, the
key role of the DBMS (Database management system) is to provide high speed of transactions. As we mentioned
these transactions concern registering documents in the information system of the enterprise. In practice certain
raw materials are stored and “wait” their participation in production. At the end of the enterprise final products
form also stock reserves. This type of production activities is usual for Bulgarian enterprises. Without involving
logistics, these activities are organized in accounting software.
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Layout

According to managers, production operations are subject to monitoring using certain indicators, such as
effectiveness, profit, costs, revenues. A full control of material flows is a precondition for the science logistics to
give a solution to several problems in the sphere of creating an order for supply. Supply department needs to
know the amount of order, the frequency of sending, stocks included, supplier. Analytical processes refer to a
higher level of data aggregation and extracting synthesized data. Some authors [2,100] give account of necessity
of expert systems in logistics for solving complex problems. According to other experts [3,182] in building
‘computers are used for solving complex problems of planning and for techno-economical problems when
building plans for material and technical providence”. According to other authors [5] “multi-dimensional data
structures are the base of the conception of direct analytical process”. Top managers are interested in the
dynamics of several indicators in order to monitor the state of the organization. The warehouse of the enterprise
generates big amounts of data. Data increases throughout the time. Observations in practice show that new
technical data storage devices are with bigger volume, than their precedents, so data storage is not a problem for
IT specialists. Problems occur when we need to show dynamic indicators. The use of DBMS, accenting to high
speed of transactional performance, for example Cache (a product of Intersystems), guarantees quick and
reliable registration of data. DBMS of that class usually make reports slower than other classes of DBMS such as
Oracle or MS SQL Server. The application of last two databases is combined with a spread application
development instruments for OLAP (on-line analytical data processing) data analysis, which make them adjusted
to solve managers’ problems of high level. Information systems based on Oracle require significant hardware
resources. Another disadvantage is the speed of transactions. Keeping indexed data in relational structures is a
requirement for fast speed of OLAP instruments. But DBMS need much time to keep indexed data actual. With
increase of data more time is needed for a transaction to be saved. We made an observation. Results are
summarized in Table 1.

Table 1: Comparison between Cache, MS SQL Server and MS Access

‘ DBMS/Indictor ‘ Cache ‘ MS SQL Server ‘ MS Access ‘

‘ SQL access ‘ yes ‘ yes ‘ yes ’

‘ Support of huge data structures ‘ yes ‘ yes ‘ yes ’

‘ Speed of grouping and summarizing data ‘ low ‘ high ‘ middle ’

‘ Support of OLAP ‘ no ‘ yes ‘ no ’
Speed of saving transactions high middle low

We consider that the key problem of the DBMS role is the seeking and finding of an objective compromise
between high speed of transactions and high speed of analytical processes in management. Most IT experts
prefer popular DBMS such as Oracle, MS Access, Interbase, DB2, MS SQL Server. Advertisements in IT
magazines and newspapers, application development environments make them attractive. Managers need to
monitor a set of economic indicators concerning activities in the enterprise. The compromise is oriented to high
speed of registration accounting documents from one side and to the logistics on the other side. A huge
document flow requires high speed of transactional performance. If it is not provided, customer services are
slowed down. Moreover the company needs personnel to process these documents. Customer services have to
be fast and with high quality. These are main priorities of marketing. Whereas future sales are subject to research
of the science “Forecasting”, future supplies are a matter of organization of the procurement department and are
subject of discussion by scientists in the sphere of logistics. Forecasting sales and organization of future supplies
is deeply connected to analysis of big arrays of data, meaningless methods which can be applied. Backing our
opinion other authors [4, 57] think that “Forecasting of material requirements is based on values from historical
data. Proving of future needs is helped by statistical methods”
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For the purpose of our research we made a comparison between Cache and Interbase. Results are summarized
in Table 2.

Table 2: Comparison between Cache and Interbase

‘ DBMS/Indicator ‘ Cache ’ Interbase ‘
| Time to insert 100 000 records in the database, each is 255 bytes long | 8 seconds ‘ 350 seconds |
| Filtering 100 000 records and retrieving 5 000 records by a given criteria | 4 seconds ‘ 8 seconds |

It is indisputable that there is a wide choice of DBMS. In accordance with the opinion of some authors [6] “For
building databases commercial DBMS can be used such as ORACLE, MS-SQL, DB2 and others, as well as free
versions.” We consider that for building corporate systems IT experts can not rely on DBMS which does not have
support. Experiments were done on Win XP, with 128 MB RAM, Intel Celeron processor 466 MHz. To visualize
resulting data we used following technologies: HTML (hyper text markup language), ASP (active server pages)
and GUI (graphic user interface) application. The GUI application visualizes data faster than ASP technology
which needs an IIS (Internet information server).

Conclusions

Estimating DBMS we need to bare in mind not only its popularity but its orientation to fast transactions or high
speed of analytical processes. The right choice is based on logistic processes, hardware resources, personnel
and an objective forecast for the increase of data arrays. The last factor is usually ignored and sometimes it is
decisive. lts correct evaluation is done after several years of functioning of a store or accounting system. One of
the ways to solve this problem is to be built an application server, which acts as a Windows process which
transports data from one DMBS to another. For instance we can have an information system based on Cache,
and a second one based on MS SQL Server. The first one is used for registering documents such as invoices
and stock receipts, the second one for OLAP analysis. The mediator is the upper mentioned application server. In
our opinion it is a temporary solution until further development of DBMSs.
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BIVIRTUAL ORGANIZATION AS A QUEUING SYSTEM

Tetiana Palonna, lurii Palonnyi

Abstract: The main features of virtual organizations are outlined. The mathematical models of functioning of
virtual organization are offered on the basis of theory of queuing systems. Characteristics of efficiency are
examined.

Keywords: virtual enterprise, virtual laboratory, queuing system.

ACM Classification Keywords: 1.6.4 Model Validation and Analysis; K.6.1 Project and People Management -
Systems analysis and design.

Introduction

Saturation of goods markets and development of information technologies made possible such kind of
organization of productive activity as virtual organization.

In the present work we shall consider such subspecies of virtual organization as a virtual laboratory.

There have been suggested mathematical models of virtual organization functioning on the basis of the queuing
theory. The efficiency characteristics are considered.

Problem Statement

Let us consider virtual organization as the combination of three interconnected components: local agents (LA),
upper agents (UA) and service [Dawidow, 1992]. For virtual laboratory these components could be interpreted in
the following way: local agents — students, upper agents — the educational institution and a server.

In case of a server work we assume, that the assembly of agents represents the source of queries of unlimited
capacity, and a server is a queuing system (QS), assigning time for the queries processing [Minzberg, 2001].

The average time for one request handling ¢,,,, is composed of the average time of the start of connection

serv
teare » time of connection 7.,,,,.. and the time of the end of connection 7,,;: .o = Lot + Lconnect + tend » At
that the meanings of z,,,,, and z,,, are small comparing with the value of z,,,,... - The intensity of handling is a
value, inverse to the average time of handling, so we receive:

1 1
ﬂ:_ =

[serv tstart +i connect it end

The intensity of arrival of queries from agents we shall indicate as A1 .

For the sake of simplification we assume, that the server is the one-channel QS with the refusals. Let's assume
that there exist two standard situations in the server operation: 1) the “hot season”, when the server can not
handle with the flow of requests (such faults could, for example, arise before the session, when the large quantity
of lower agents apply with the queries); 2) the “dead season” or the vacations, when the intensity of arrival of
service requests sharply drops.

The state of the QS being considered is determined after the number of queries in it:
1) for the virtual organization:

Sg - in the system there is no queries;

Sy - in the system there is one query and the UA is handling it.

2) for the virtual laboratory:
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So —inthe QS there is no queries (the server stands idle);

S; —inthe QS there is one query (the server is busy with the handling of the given query).
The transition from S, to S; takes place depending of the intensity of requests and the probability of the
connection confirmation p_ .
From the given description of the QS functioning we receive, that the density 7y, (¢) of the system transition from
the state S, into the state S, is equal to the product of p by the intensity 4 of the incoming flow of

queries, and the density ;o (¢) of the transition from the state S; into the state Sy - to the intensity x of the
flow of queries handling. That is why the transition graph will be of the form, represented at Fig. 1

pconnecr ﬂ @
&
<«
»
|

7]

Fig. 1. Transition graph of the interaction model of agents and the server (for virtual laboratory)

Let us assume that all the flows of events in the QS are the simplest. Than in the QS the Markovian process
takes place. After the transition graph we receive, that the functioning of the QS is depicted by the Chapman-
Kolmogorov differential equation system [Kremer, 2001]:

dpo(t
P%t() = —DconnectP0 O+ Wl(t) )
dpq(t
pd#t() =—HP1 () + PconnectP0 0,

together with the normalization requirement

po()+p1(1) =1.
We consider, that at the initial moment of time in the system there were no queries, i.e. the system was in the
state Sg:

po(0)=1p,(0)=0.
Excluding the second equation of the system and using the normalization requirement we receive the ordinary
differential equation:

dpg (¢
p%t() = _(pconnectﬂ“ + ,U)p() O+u.

Analytical solution of the mentioned equation taking into account the initial conditions has the looks in the
following way:

A
polt) = ——H—— ¢ Peomea _ o~peomect? T4 py (1) =1~ py (1),
Peonnect? T H  Pconnecth + 1

Similarly after the transition graph we can obtain the balance equation (for the sake of establishing the working
regime of the system):

PeonnectP0 = HP1y M1 = Peonnect 0y Po + P1 =1,
from where the values of probabilities of the system states are calculated:

— ()=
Pconnect A+ H Pconnect A+ H

Let us consider the simplest model of interaction of the LA and the service. If v is the intensity of offers from
service to the LA, and # is the intensity of theirs accepting by the LA, then there are two stable states of the

po(t) =

system: S3 - the proposal is accepted, Si - the proposal is not accepted.
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Model of interaction of the agent and the server is considered similarly. Let v be the billing intensity by the server
to the agent; and r — the intensity of theirs payment by the agent. As earlier, let us assume, that all the flows of

the events are the simplest flows and consequently in the system the Markovian process takes place. Two stable
states if the system considered could be distinguished: S5 — the bill is paid, S — the bill is unpaid.

Then the transition graph will be of the form, represented at Fig. 2.

1%
al
- 1
»

Fig. 2. Transition graph of the interaction model of the local agents and the service

Solving the given problem similarly to the previous one, we shall receive the probability values of the QS state for
the steady-state working regime

By = ?Pl_n

p connectl a
n v J
p conneth @

Fig. 3. Transition graph of the integrated model (of the fragment of virtual organization)

A

A

Integrating the received simplest modes we shall obtain the QS with four states:
1) for virtual organization:
o -the UA s free, the proposal has been accepted;

So1 —the UAis free, the proposal has not been accepted;
S0 -the UA'is occupied, the proposal has been accepted;
Sy, —the UA is occupied, the proposal has not been accepted.

2) for virtual laboratory:
Soo - the server is free, the bill is paid;

So1- the server is free, the bill is unpaid;
S10 - the server is occupied, the bill is paid;

S11 - the server is occupied, the bill is unpaid.

Describing functioning of the QS as changes of its states we can obtain the transition graph, represented at
Fig. 3.
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Balance equation

After the transition graph we obtain the mathematical model of the system functioning - the balance equation:
(Peonnectt? +V)Poo = P10 + P01
(1 +V) P10 = PeonnecraAPoo + P11 »
(1 + PeonnectA) Por =VPoo + P11
(1 +1) P11 = Peonnecr2APo1 VP10 »

Poo + P10+ portpii=1.
Solution of the given system of linear algebraic equations looks in the following way:

1-arpnn
Poo=—
a
1-Bopu
Por=——_"—"
Yot
1-yop11
poo=—
71
) 2
11 e
a
a P2 72
a P n
where
a = 14 Vv " pconnectlﬂ* ,
77+pconnect2ﬂ’ HTV
oy =1+ £ 41

n+ pconnethl HEV

B =1+ N+ Peonnect2? " Peonnect2?

14
+

py=1-H KT g, 7T

1% 14 1%

+

=1+ HrV 4 =1+ 4 ,

Pconnecdr  Peonnecti Peonneciih

+

o =1- n Y/ A 1— H .

Peonnectlr  Peonnect2? Peonnectoa

Characteristics of functioning of virtual laboratory (virtual organization)

After the proposed model the following system characteristics are calculated:
- probability — of the  refusal because of the billl unpaid by the agent

Bref unb = Poo (= Peonnecrt) + Po1( = Peonnect2)

- probability of the refusal because of the occupancy of the server (consequently, the UA)
Pror s = P10+ P11

- probability of the refusal of the servicing P,or = Prer unp+ Pref s

- relative thrOUghPUt q= 1- Pref = P00Pconnectl T PO1P connect?
- absolute throughput 4 = Aq

- average time of staying of the query in the system

= A A
Z= ; = ;C] = ,0(1_ Pref) = PP00Pconnectl t PPOLP connect?
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Conclusion

The mathematical models of functioning of virtual organizations, namely of virtual laboratories in the capacity of
one-channel queuing system with the refusals were considered. The characteristics of functioning of the
considered objects were analysed.

Bibliography

[Kremer, 2001] H.LU. Kpemep, B.A. MyTko, U.M. TpuwmH. Vccneposanue onepauuii B akoHomuke. Mocksa, KOHUTI, 2001.

[Dawidow, 1992] Dawidow W., Malone M. The Virtual Corporation. Structuring and Revitalizing the Corporation for the 21st
Century. — New York, Harper Collins, 1992

[Minzberg, 2001] I'. Munubepr. CtpykTypa B Kynake. CosaaHue adbektuBHon opranmsauum. CankT-Metepbypr, 2001.

Authors' Information

Tetiana Palonna - Cherkasy State Technological University, Shevchenko blv., bl.460, Cherkasy-18006, Ukraine;
e-mail: tansha@ukr.net
lurii Palonnyi - Cherkasy State Technological University, Shevchenko blv., bl.460, Cherkasy-18006, Ukraine;

e-mail: yurap@mail.ru

IDENTIFYING BUSINESS COMPONENTS FROM BUSINESS MODEL:
A METHOD BASED ON FEATURE MATCHING

Meng Fanchao, Zhan Dechen, Xu Xiaofei

Abstract: Identifying reusable business components from business model is the premise of Component-Based
Software Development (CBSD). In CBSD, business component is the basic unit for reuse and it provides a
coarse-grained functionality. A business component typically consists of related elements that possess similar
features. This paper proposes an approach to business components identification based on features matching. In
our method, the concepts of feature and equivalent feature relation are presented, and the rule of judging
equivalent feature relation and the algorithm of parting feature set are given. To identify reusable business
components, a hierarchical clustering technique is proposed. In the process of clustering, we give the formula of
calculating similarity among a set of elements that extends Sorenson Coefficient. Finally, a tool RBCET is built
using this method to help reusable business components extraction from domain business model.

Keywords: domain business model; feature; equivalent feature set; reusable business component.

ACM Classification Keywords: D.2 Software — Software Engineering (K.6.3)

Introduction

With the rapid development of hardware of computer, software has become more and more complex. How to
rapidly develop maintainable, extensible and adaptable software that meet the changeable requirements has
become a crucial problem. Component-Based Software Development (CBSD) plays an important role in tackling
software crisis and promoting the software productivity [D’Souza, 1999] [Jain H, 2001]. In CBSD, component is
the basic unit for reuse and it provides a coarse-grained functionality. Identification of reusable components is the
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premise of CBSD [yang Fuging, 1999], currently there are some methods have been brought forward for
resolving this problem. In general, we classify those methods into two categories: structure analysis and feature
matching.

The methods of identifying reusable business components from domain business model can be classified into two
categories: structure analysis methods and feature matching methods. Structure analysis methods abstract
domain business model as mathematical notations, such as tree structure or a graph structure. Via cluster
analysis, a domain business model can be partitioned into sub-structures, and each sub-structure is taken as a
candidate component. Currently the main methods of structure analysis have COMO [Lee SD, 1998], O2BC
[Ganesan R, 2001], CRWD[Somijit Arch-int, 2003] and graph decomposition [Y. Chiricota, 2003] . A disadvantage
of these methods is that the results of partition excessively depend on weights which are set by designer so that it
is difficult to apply into practice. Feature matching methods classify similar elements according to the features of
them, and these methods also depend on the similarity measures and clustering algorithms being used. Wigglers
[T.A. Wiggerts, 1997] gives an overview of software clustering techniques and suggests the use of the term
‘entity’ to describe elements being grouped together and feature’ to denote the attributes of these elements. The
representative feature matching method is the F3 reuse methodology proposed by AIPA [Silvana Castano,
1997,1998]. In this methodology, reusable conceptual components are constructed from schema families stored
in the Design Library using descriptors. They calculate the conceptual distance between components in different
schemas and cluster them according to similarity levels based on the computation of an affinity measure between
components.

In this paper, a method of reusable component identification based on feature matching is proposed. In our
approach, the concepts of feature and equivalent feature relation are presented, and give formula of calculating
resemble degree among business elements which extends Sorenson Coefficient. As our experiments show, the
method proposed can provide more promising results for component identification than the previously used
methods.

Domain Business Model and Business Components

A domain buisness model is composed of a set of buisness models that d belong to same application domain. A
business model consists of a buisness object model and a buisness process model.

A business object model is composed of a set of business objects and relationships between them. A business
object is an object with well defined boundaries and an identity that encapsulates a business state and behavior
[13]. A business state is a structure property represented by attributes while a behavior is a behavioral property
represented by business operations that operate on the attributes. Business objects represent resources in a
business model such as product, planning, order, material etc.

Definition 1: A business object can be defined as BO={n, A, OP, R}, where n is name of business object, A is the
set of attributes, and OP is the set of business operations that operate on attributes. R is the set of relationships
between the business objects and other business objects.

Attribute can be classified into individual attribute and composite attribute. A individual attribute is defined with a
name and a data type, a={n, DT}, where n represents the name of attribute, DT represents the data type of
attribute. A composite attribute is defined groups of individual attributes logically related and grouped, denote as
a=(a1,ay,...,an), where a(i=1,2,...,n) is a individual or composite attribute.

Business object can provide business activities with business operations to satisfy their executive demands. A

business operation is defined as op={n, t, In, Out}, where n is the name of business operation. te{Create, Modify,

Delete, Transform, Query} is the type of business operation. In is the set of input parameters and Out is the set
of output parameters. A parameter can be represented as p=(n,, DT,), where n, is the name of parameter, and
DT, is the data type of parameter.
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A relationship between two business objects BOs and BO, can be defined as ri2=(n1, ny, t), where, ny is the name
of BO4, np is the name of BO,, te{Generalization, Association, Dependency} is the type of relationship. A

generalization is a taxonomic relationship between a general business object BO1 and a specific business object
BO.. An association specifies a link relationship that can occur between BOy’s instances and BO,'s instances. A
dependency is relationship that signifies that one or more business operations in BO; call the business operations
in BO; for their implementation.

A business process model can be decomposed into a set of business processes and each business process can
also decomposed into business activities resulting in a two-level hierarchy the business processes model. A
business process is a specific ordering of business activities across time and place, with a beginning, an end, and
clearly identified inputs and outputs. These ordered business activities affect the states of business objects by
creating, consuming and changing their contents. Business activity that involves business objects operating on a
business state with business operation is the basic function unit of a particular business process.

Definition 2: A business activity can be defined as: BA={n, In, Out, OP}, where n is name of business activity. In
is the set of input business objects, and Out is the set of output business objects. OP is the set of business
operations, and each business operation is provided by corresponding business object.

Traditionally, a software component is defined as a self-contained piece of software with well-defined interface or
set of interfaces [14]. A larger-grained component called a business component focuses on a business concept
as the software implement of an autonomous business concept or business process [G.Q. Huang, 1999].
Business components vary from traditional software artifacts such as code segment, class and procedure etc.
Traditional software artifacts are mostly fine-grained and technical-oriented, business components, on the other
hand, are more coarse-grained and provide a high-level business-oriented representation, and they can express
future components and the relations of those components.

In term of the functions implemented by business components, they can be classified into: entity components and
process component. In general, business objects that possess resemble features in a domain business model are
capsulated an entity component. Analogously, business activities that carry out resemble tasks in a domain
business model are capsulated a process component.

Equivalent Feature Relations

To identify reusable business components from domain business models, we use the elements represent
business objects and business activities in domain business model, and use the features represent the
characteristics of business objects and business activities. According to the definitions of business object and
business activity, the features of business object include name, attributes, business operations and relationships,
and the features of business activity include name, input business objects, output business objects and business
operations.

To evaluate similarity between elements in different business models in a domain business model, we need to
refer to the domain thesaurus containing semantic information. A thesaurus usually is sets of dictionaries, every
one of which contains group of terms that are extracted the names of business elements (business objects,
attributes, date type, business operation and business activities, etc) from all business models in a domain
business model. Each dictionary in domain thesaurus is structured as a directed graph. Nodes of the graph
represent the terms and directed edges between nodes represent the partial relations between terms. The
distance between two terms reflects the semantic similarity between them. The longer the distance is, and the
less the similarity is. In the following, we give the definitions of similarity relation between features.

o Name Similarity

Let ny and n, be two business objects’ names, if SIM(n1,n2)=6s0, Where, Bp0(0<8s0<1) is a similarity threshold of
the names of business objects, then ny and n; are similar, denoted as n1ln,.
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Let ny and n2 be two business activities’ names, if SIM(n1,n2)=0g4, where, 0s4(0<0z4<1) is a similarity threshold of
the names of business activities, then ny and n; are similar, denoted as n1in,.

o Attribute Similarity

Let a1=(n1,DT4) and a,=(n,DT>) be two individual attributes, if a1 and a; satisfy condition: SIM(n1,n2)=64, where, 64
(0=64<1) is a similarity threshold of attribute names, then a; and a; are similar, denoted as aila.

Let =(a1,a2, ... ,an) and g=(b1,bs, ... ,bm) be two composite attributes, if there exists a permute function T such that
T(a,az, ...,an)=(ar,a2,...,a)) and T(b,by,...,bm)=(bi,b2,....by)). If f and g satisfy condition: (m=n) A
(a1'lb1) A (821b2) A ... A (aqlby), then fand g are similar, denoted as flg.

¢ Business Operation Similarity

Let p1=(n1,DT1) and p,=(n2,DT>) be two parameters, if p1 and p, satisfy condition: SIM(n1,nz) =6p, then p1 and p;
are similar, denoted as pipz.Let Pi={p11, p12,..., pim} and Po={p21, pa2,..., pon} be two set of parameters,

SIMPy Po)= Z1LPLOPI nere pihe, Abe,) ={(p, p)| pePrp'ePs, p~p).
| P[NP

Let bops=(n1,t1,In1,0uts) and bopa=(na,tz,In2,0uty) be two business operations, if bops and bop. satisfy condition:
SIM(n1,n2)2080p A (ti=t2) A SIM(In1,Inz)za A SIM(Outy,Outz)2f(Bsor is a similarity threshold of the names of
business operations, a is a similarity threshold of input parameters, and B is a similarity threshold of output
parameters, 0<g, y, 6<1), then bops and bop. are similar, denoted as bop1 ~ bop..

¢ Relationship Similarity

Let r=(n1, ny, f) and r=(n'y, Ny, t') be two relationships between business objects, if r and r satisfy condition:
SIM(n1,n2)2080 A SIM(n'1,n'2)2680 A (£= 1), then rand r are similar, denoted as rr'.

Based on the similarity relations between features, we can define the equivalent relations between features. Let F
is a set of finite features, f; and f, be two features on set F,

o If f; ~fy, then f; and £, have equivalence relation, denoted as fi2f,.

o Equivalent feature relation is transitive, that is to say, if fi=f,, H,2f;, then fi2f;.

Let F be a feature set, for every feature feF, equivalence feature set of fis defined as: [fl2 ={f'| (feF ) A (F=f)
}, and the partition on set F can be defined as: F/2={[f]z | feF }.

Let DBM be a domain business model, BOS={B0:,B0,,...,.BOn} be the set of business objects in DBM,
BAS={BA1,BA,,...,BA:} be the set of business activities in DBM. In the following, we give some symbols:

o N(BOS): the set of names of all business objects in BOS, N(BOS)/2={[ n ] |neN(BOS)}.

o A(BOS):the set of attributes of all business objects in BOS, A(BOS)/2={[ a ]& |acA(BOS)}.

o OP(BOS):the set of business operations of all business objects in BOS, OP(BOS)/2={[op]z| opcOP(BOS)}.

o R(BOS): the set of relationships between business objects in BOS, R(BOS)/2={ [r]z |reR(BOS)}.

o N(BAS): the set of names of all business activities in BAS, N(BAS)/2={ [n]= | neN(BAS)}.

o IN(BAS):the set of input business objects’ name of all business activities in BAS, In(BAS)/2={[n]e |
nelN(BAS)}.

o Out(BAS): the set of output business objects’ name of all business activities in BAS, Out(BAS)/2={[n]e |
neOut(BAS)}.

o OP(BAS): the set of business operations of business activities in BAS, OP(BAS)/2={ [op]e |opeOP(BAS)}.
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To acquire equivalence feature set in domain business model, we give the algorithm of parting feature set which
are described as following:

Algorithm 1: partition of equivalence feature set
Input: F={f;, f,..., f};

Output: Fle ={[f]= | feF},

—_

TF—F, FI2 — ¢;
for (each fkcTF)

2

34

4 Add ([fde, f);

5 Remove (TF fy);

6 for (each feTF)
[

8 if (f2f)

9

10 Add ([ f);
11 Remove (TF, f);

12 )
13 )

14 Add (FI2, [f]2);
15 }
The functions used in the algorithm are defined as follows:

e Add ([f2, fc) add element f into set [fi]e.

e Remove (TF, fi) delete element f, from set [f]=.

According to the algorithm, if we input N(BOS) (resp. A(BOS), OP(BOS),R(BOS),N(BAS),In(BAS), Out(BAS) and
OP(BAS)), it can output N(BOS)/2 (resp. A(BOS)/2, OP(BOS)/2, R(BOS)/2, N(BAS)/2, In(BAS)/2, Out(BAS)/
and OP(BAS)/2).

Similarity among a set of elements

A similarity for a given pair of elements indicates the degree of resemblance between the two elements. The
metrics to calculate similarity between two elements have Jaccard coefficient, Sorensen coefficient, Russel and
Rao coefficient, simple matching coefficient, Soka and sneath and Yule coefficient, etc. An approach may be well
suited to one domain but not to another. For the identification of business components, the Jaccard coefficient
and Sorensen coefficient metrics are more appropriate than others [S.Mancoridis, 1999]. In this paper, we extend
Sorenson coefficient to calculate similarity among a set of elements. Different to the method followed by Davey
and Burd [J.Davey, 2000], we use business objects and business activities as elements, and use equivalence
feature sets as the attributes of the elements. In this paper, we use equivalence feature matrix calculate the
similarity between a set of elements.

An equivalence feature matrix can be defined as M=[E, FI/2]=[mjlmxn, where E={e1,e2,...,em} is the set of

elements, F is the set of features that belong to the elements in E, and F/2={[fi]s, [f]s, ..., [f]=} is the set of
equivalence feature sets on F. If there exists a feature f € F(e)) (1<i<n), such that f € [f; ]« (1Sj<n), then mj=1,
else m;=0.
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Let Ex={ex1,ex, ... ,exs } < E be a subset of elements in E, [fle=(my,myj, ...,my) be a column of matrix M, if m;=1
for every i(ie {k1,k2,...,ks}), then [f]~ is called matching type t on ew,ex, ... e, if there exists i(i {k1,k2,...,ks})
such that m;=1, and there also exists p (p#i, i,p e {k1,k2,...,ks})such that m,=0, then [f]x is called as matching
type t on en,€x, ... ks if m=0 for every i (1<i<n), then [f]s is called matching type t; on ew,ei, ... ,6ks. We

denote as Ti(ex,exz, ... ,Eks), T2(€xt k2, . .. ,6ks) and Ta(ew,erws, ... ,exs) the set of matching type &, & and t; on
ext,ere, ... ,Eks. 1he similarity among ex,exe, ... ,exs can be defined as:

SIM(ext,€xz, . . . ,€xs)=| T1(€K1,E12, . - . Eks)|/(| T1(Ex1,E42, - . . ,€ks)|+ Zmﬂz(%%w%)r(mj)), where, r(mj) represents the
proportion of 0 in column [fle. If n=2, then SIM(e1,e2)=2al(2a+b) (a=|T:(e1,62)|,b=|T2(e1,62)|)Which becomes
Sorenson coefficient.

Table 1 Feature Matrix

Eleme Equivalence Feature Sets

nts fle  [fle  [e [z [le  fde  [ie
er 1 1 0 1 1 0

e 0 1 0 1 0 0

€3 0 1 1 1 0 0 1

ey 0 0 1 1 0 0 1

es 1 0 1 0 1 0 1

Here, we give an example to explain the method of calculating the similarity among a set of elements. Table 1
gives a feature matrix that consists of five elements and seven equivalence feature sets.

o T1(63,e4,65)={[f3]g , [f1]g }, T2(e3,e4,95)={[f1]g ,[fz]g ,[f4]g ,[f5]‘§ },T3(63,64,65)={[f6]g },S/M(63,64,e5)=2/(2+ (2/3
+ 213 +1/3+2/3))=6/13.
° T1(e1,ez,eg,e4,e5)= @, SIM(e1,e2,eg,e4,es)=0.

Let DBM be a domain business model, BOS be the set of business objects in DBM, BAS be the set of business
activities in DBM.

The similarity among a subset of business objects BOS={B0x,BOp,...,BOx} = BOS can be defined as:
S/M(BOS,‘)=WN'S/MN(BOS/)+WA'SIMA(BOS,')+Wop'SIMOP(BOS,‘)+WR'SIMR(BOS,'), where, S/MN(BOS/) is the name
similarity among BOj1,BOx,...,BOi, SIMa(BOS)) is the attribute similarity among BOi,B0p,...,BOk, SIMop(BOS)) is
the business operation similarity among BOj,BOx,...,BOi, and SIMr(BOS)) is the relationship similarity among
BO#,BOp,...,BOk. wy (resp. wa, wop and wg) is the weight of name(resp. attribute, business operation and
relationship), ww + wa + wop + Wr =1, 0Swy , Wa , Wop , WrS1. we can set

The similarity among a subset of business activities BAS={BAj,BAp,...,.BAs}< BAS can be defined as:
SIM(BAS))= wn- SIMn(BAS)*+ Wi SIMin(BAS))+Wour SIMou BAS))+ wop SIMor(BAS;)), where, SIMy(BAS)) is the name
similarity among BAj1,BAp,...,BA;s, SIMin(BAS)) is the input similarity among BA;j1,BAp,...,BAis, SIMou(BAS)) is the
output similarity among BAj,BAp,...,.BAjs, and SIMop(BAS)) is the business operation similarity among

BAj1,BAp,...,BAjs. wy (resp. win, Wout and wop) is the weight of name(resp. input, output and business operation),
Wn + Win + Wout + Wop =1, 0SWi , Win , Wout , Wors1.

Business Component Identification Algorithm

To identifying reusable business components from domain business model, we use the hierarchical algorithm to
group these elements whose similarity is more than a threshold given to a business component. Hierarchical
algorithms start from the individual elements, gather them into small clusters which are in turn gathered into larger
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clusters. At each step, the two clusters that are closest to each other are merged and the number of clusters is
reduced by one.

Algorithm 2:

Input: E={eq,e,,...,em};0 is the similarity threshold to choose the high reusable business components; s is the
size threshold for the result of clustering.

Output: P(E)={E;, E,, ... ,E;} that satisfies condition: (1) EJUEU ... UE=E (nss<m);(2) ENEfF ¢ (1<ij<n; i#)).
PEz=¢;

for(i=1;i<=m;i++) {
E~{e};
Add(P(E), Ej);
}
while(|P(E)[>s){
Chose two clusters Ex and E; from P(E) such that SIM(Ex L Ej) is the biggest for any two clusters in P(E);
if(SIM(Ex L Ej)>6){
E=Ec U Ej,
10 Delete(P(E), Ej);
11 Jelse break;
12}
The functions used in the algorithm are defined as follows:
e Add(P(E), E)) add element E; into set P(E).
o Delete(P(E), E)) delete element E; from set P(E).

o According to above algorithm, if we input BOS={BO1,B0;,...,BO.}, it output the clusters of business objects,
each of which can be identified a entity component; if we input BAS={BA1,BA,...,BAx}, it output the clusters
of business activities, each of which can be identified a process component.

coO NOoO O wihN -~

©

Case and Experiments

In this section, we use inventory management system as example to demonstrate the proposed approach to
identify reusable components from domain business model. In this case, we give three business models that
represent different business requirements in inventory management domain. To evaluate the result of business
components identification, we select some representative business activities from the domain business model.
First we perform the component capture manually. Because the complete linkage algorithm can get the best
partitions out of single, weighted, unweighted linkage algorithms [J.Davey, 2000], we compare the performance of
complete linkage algorithm with that of our approach. As can be seen from figure 1, the precision and recall for
the clustering algorithm is higher than form complete algorithm.
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Fig.1: Precision and Recall
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Reusable Business Component Extract Tool (RBCET)

To assist the designer to cluster similar business objects and business activities define reusable business
components from domain business model, we has design and develop Reusable Business Component Extract
Tool (RBCET). Figure 2 shows the process of identifying reusable business components from domain business
model using RBCET.

Reusahle Business Componenis Exiract Tool

@Business componerts
identification

Modeling system

Domain Business Model Library [@Partition of feature set

(DExtract features
from model

Equivalence
Feature Jets

EDefine reusable
Reusable Business Components Libtary business components
Candidate Set of business conponents
@Evaluate the quality of
Retrieving systets business components

Fig 2: The process of reusable business components Identification

Conclusion

This paper present a method of reusable business components identification based on domain business model
and these components are organized in a Library called reusable business component library which can
constitute a repository of the core knowledge of an enterprise in a given domain. The proposed method has been
experiment on a lot of domain business model. Based on the method, the reusable business component extract
tool (RBCET) has been designed and implemented to assist the designer to cluster similar business objects and
business activities define reusable business components from domain business model.
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APPLICATION OF INTELLECTUAL TECHNOLOGIES IN PROFIT CONTROL

Inna Khmelnitskaya, Oleg Kosenkov

Abstract: The modern level of IT-progress achievements predetermines transformation of management methods
in the enterprise. Profit, being one of the main signs of the efficiency of the company’s activity, accumulates its
effectiveness. The authors (of this article) suggest «a matrix of profit controly in which approaches of economic
analysis ABC and XYZ are used together with one of the most effective instruments in decision making on the
basis of information technologies — Data Mining — in order to solve the problem production conjugacy with the use
of association task. Having divided the whole production into profitability groups, and then, according to the
degree of risk for the company’s financial condition, into matrix points, it is possible to reveal the existing
problems and their causes in terms of both types of products and places of their origin. In the present article we
suggest a solution of this task by means of intellectual analysis, which will allow the company to achieve
considerable competitive advantages.

Keywords: ABC and XYZ analysis, matrix of profit control, association, algorithms of associative rules searching,
rule of anti-monotony, tree of solutions.

Introduction

Profit is the driving force of the market and it determines three crucial interrelated aspects of the company’s
activity: what, how and for whom to produce. The reward for entrepreneurial activity, evinced as the profit, will
depend on how correctly the company managers will answer the above questions. The world has numerous tools
of management of various economic objects, such as, for example, ABC and XYZ analysis. The ABC-analysis
allows to determine the contribution of certain goods, a group pf goods or clients into the company sales and
profit, and to classify them according to the importance degree and the necessity of control, depending on the
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volume and the sum of inflows. XYZ (frequency) analysis is intended for the evaluation of the company sales
stability, for the detection of those clients who are not included into the number of clients making high finances or
those not very expensive goods, the purchases of which are stably not too big in quantity but still are very
frequent. Using the results of the XYZ-analysis the company will be able to differentiate the goods nomenclature
depending in the stability of the profit got and the forecast sales. In our opinion, the optimal and a frequently used
means of decision making is the ABC-XYZ-analysis, which was used for the creation of the “matrix of profit
control”, represented in table 1[1, 2].

Profit
Risk A (=75%) B (= 20%) C (= 5%)
X (up to 33%) AX BX CX
Y (from 33% to 66%) AY BY CcY
Z (over 66%) AZ BZ Cz

Table 1 - Matrix of profit control

The following groups A, B and C are shown as the columns:

Group A — production bringing about 75% of the total profit to the company,
Group B - production bringing about 20% of the total profit to the company,
Group C - production bringing about 5% of the total profit to the company,
Groups of risk X, Y and Z: are represented as rows.

X = group of production with minimal risk, i.e. the volume of sales dynamics is positive, the final economic
indexes are good.

Y - group of production with middle risk, i.e. the volume of sales dynamics is not stable or is absent; the final
economic indexes are satisfactory.

Z - group of production with maximum risk, i.e. the dynamics is negative, the indexes are marginal.

In this case the risk is calculated from the value of the profit variation index. In accordance with the integrated
ABC-XYZ-analysis and the applied bases of production rules knowledge, shown in table 2, the non- structured
data are classified into nine groups with different characteristics, which to a big extent simplifies work with
them [2].

Table 2 — Original bases of knowledge of production rules of distributing of the production
into the cells of the profit control matrix.

Rules | Formulation

1 If the profit is = 75%, then if the risk is < 33%, then «AX»
Otherwise if the risk is € (33%; 66%)], then «AY» , otherwise if the risk is > 66%, then «AZ»

2 If the profit is = 20%, then if the risk is < 33%, then «BX»
Otherwise if the risk is € (33%; 66%), then «BY» , otherwise if the risk is > 66%, then «BZ»

3 If the profit is = 5%, then if the risk is < 33%, then «CX»
Otherwise if the risk is € (33%; 66%], then «CY» , otherwise if the risk is > 66%, then «CZ»

Foe example, the goods bringing the company the maximum profit and most stable in the volume of sales will go
to group AX, and the low-profit goods with unstable sales will go to group CZ. There is also a possibility to sort
and filter any table column, which gives significant convenience in work with the table to the analyst. That means,
pressing “Enter” on any cell will result in showing the contents of the corresponding group. The goods here are
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also ordered according to their rating (ABC) and variation index (XYZ), and the matrix in detail, for example in cell

AX, shown in figure 1, will look as follows:

A1 A2 A3
roduction of group A1X1 roduction of group A2X1 roduction of group A3X1
8 Profit in group A1X1 Profit in group A2X1 Profit in group A3X1
roduction of group A1X2 roduction of group A2X2 roduction of group A3X2
. Profit in group A2X1 Profit in group A2X2 Profit in group A3X2
roduction of group A1X3 roduction of group A2X2 roduction of group A3X3
» Profit in group A1X3 Profit in group A2X3 Profit in group A3X3

Figure 1 — Matrix of profit control in detail.

From the results of the analyses represented in the matrix, one can determine and regularly review the rules and
norms of promotional work and finding out the narrow points of certain goods, work with clients, market segments
and other nomenclature. This is an irreplaceable tool to improve the efficiency of the system of goods circulation,
increase the profit and, consequently, to improve the financial state of the company.

Nevertheless, creation of the matrix will not either divide the goods into “good” and “bad”, or reveal the goods,
which should be immediately withdrawn from the list of sales. An additional analysis is always necessary. For
example, there is a problem of conjugation of different types of the production sold, i.e. in category BY one can
often find associated goods, just like ski- boots for the skies sold. They bring lower profit and are purchased not
so regularly by the clients. In category CZ one can often find ski bindings, which bring low profit and are nor
purchased regularly. But these goods must be available, otherwise the client, having not found them may not
come again to this shop.

The authors solved this problem by means of the task of associations. The application of this task was also
caused by a number of objective factors. Modern databases have huge volumes reaching giga- and terabytes,
and still there is a tendency for them to increase constantly. This fact causes a stable growth of interest to the
methods of finding out certain knowledge in databases. The volumes of modern databases or information
depositories being very impressive created stable demand for the scaled algorithms of the data analyses. One of
the popular methods of information finding is algorithms of associative rules searching [3, 4].

The first algorithm of associative rules searching called AIS was worked out in 1993 by the staff of IBM Almaden
Research Center [5]. Starting from this pioneer work, the interest to association rules increased; in the middle of
the 90-s of the previous century there was the peak of the researches in this field, and since then a few
algorithms appear every year. Algorithm revelation of association rules appeared as one of the variants to find out
typical purchasing patterns, made in supermarkets. Our task is very correlative (practically the same) with that
one, to solve which the principal of revelation of associative dependencies in big databases was worked out. The
rules, generated by this algorithm, can be presented graphically and in general can be shown as follows:

o [f the customer bought goods A1, goods A; ... and goods Ay, he is very likely to buy goods B4, goods By ...
and goods B....

o |f the customer bought goods A1, goods Az
and goods Cx....

e If the customer bought goods D+, goods D
and goods E.

... and goods A,, he is very likely to buy goods C4, goods C; ...

... and goods Dy, he is very likely to buy goods E4, goods E; ...
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Here (A1, Az, ..., An), ..., (D1, Dy, ..., D) — are those goods, that the customer has already bought in the current
transaction, and (B4, By, ... Bm), ..., (C1, Cy, ..., C4) , ..., (E1, Ea, ..., Ep) — are the goods, that the customer is
inclined to buy during the same visit.

Let there is a database consisting of buyers’ transactions. Each transaction is the totality of goods bought by the
buyer during one visit. This kind of transaction is also called a market basket.

Let | = {i1, iy, i3, ...In} is the multitude (range) of goods called elements. Let D is the multitude of transactions
where each transaction T is a set of elements from I: T = |. Each transaction is a binary vector, where t[k] = 1, if
the element ix is present in the transaction, otherwise t[k] = 0. We say that transaction T includes X, a certain set
of elements from I, if X = T. Associative rule is the implication X =Y, where X = I, Y = | and Xi~Y = €. The
rule X =Y has the support - s, if s % of transactions from D contain X '-''Y, supp(X =Y) = supp (X ‘-Y). The
confidence of the rule shows to what extent it is possible that Y follows from X. The rule X=Y is true with the
confidence ¢, if ¢ % of transaction from D containing X, contains Y too:

conf(X =Y )=supp (XY )/supp (X).

In other words, the analysis objective is ascertainment of the following dependences: if in the transaction there is
a range of elements X, on these grounds it is possible to conclude that the other range of elements Y must
appear in this transaction too. The ascertainment of this kind of dependences allows us to find very simple and
intuitively clear rules.

Algorithms of search for associative rules are assigned to find all the rules X =Y, for all this support and
confidence of these rules must be higher than some thresholds defined beforehand, which are called minsupport
and minconfidence respectively.

The search of associative rules is not a trivial task at all, as it may seem from the first glance. One of the
problems is algorithmic difficulty at finding frequently met sets of elements, because with the growth of the
number of elements in | (| | ]), there is an exponential growth of the number of potential sets of elements.

The number of columns in the table is equal to the number of elements, present in the set of transactions D. Each
note corresponds to a transaction, where in the respective column there is 1, if the element is present in the
transaction, and 0 if otherwise. The necessary condition is the fact that the data should be transformed to their
normal look, otherwise the algorithm is not applicable.

Nevertheless, to reveal frequently met sets of elements is an operation, demanding a lot of calculation resources
and, consequently, time. The primitive approach to solving this task is a prime enumeration of all the possible
sets of elements. This will demand O(2!) operations, where, |l| is a number of elements. Thus appears the
necessity to use one of the support characteristics, saying: support of any set of elements cannot exceed the
minimal support of any of its subsets.

This characteristic is called anti-monotony and serves to lower the size of the search space. If we did not have
this characteristic, finding multi-element sets would be practically impossible because of exponential growth of
calculations.

The characteristic of anti-monotony can be formulated in another way: with the growth of size of set of element,
the support decreases or remains the same. From all the above-said follows, that any k- elementary set will be
frequently met only when all its (k-1) - elementary subsets are frequently met.

All the possible sets of elements from | can be represented as an array, starting with empty set, then on the 1-st
level there are 1-element sets, on the 2-nd — 2-element sets and so on. On k-level k-element sets are
represented, and they are connected with their (k-1)-element subsets.

Let us consider figure 2, illustrating the set of elements | - {A, B, C, D, E}. Let us suppose that the set of elements
{A, B} has the support lower than the given threshold, and, consequently they are not frequently met. Then,
according to the anti-monotony characteristic, all its supersets are not frequently met, either, consequently, they
are truncated. All this branch, starting from {A, B}, is marked with grey background. Application of this heuristics
allows us to reduce to a great extend the search space.
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At the first step of the algorithm 1-element frequently met sets are counted. For this purpose it is necessary to
pass through all the set of data and calculate support for them, i.e. how many times they are met in the base.

The following steps will consist of two parts: generation of potentially frequently met sets of elements (they are
called candidates) and calculation of the support for the candidates.

After all the frequently met sets of elements have been found, one can start the direct generation of rules.

In order to extract a rule from the frequently met set F it is necessary to find all its nonempty subsets. And for
each subset s we can formulate the rule s =(F - s), if the confidence of the rule conf(s =(F - s)) =
supp(F)/supp(s) is not less than the threshold minconf.

® @ ®®&®E @

S S e = e
D@ @ = o o

==
=

Figure 2 - Graph of application of the rule of anti-monotony at the formation of sets of conjugated production.

Let us comment that the numerator remains constant. The confidence has the minimal value if the denominator
has the maximum value, and this happens if in the terms of the rule there is a set, consisting of one element only.
All the supersets of the given set have smaller or equal support, and respectively, the higher value of confidence.
This property can be used at the rules extraction. If we start to extract the rules, regarding at first only one
element in the rule terms, and this rule has the necessary support, then the rules in the terms of which there are
supersets of this element, also have the value of confidence higher than the given threshold. For example, if the
rule A = BCDE satisfies the minimal threshold of confidence - minconf, then AB = CDE also satisfies it. To
extract all the rules recursive procedure is applied. An important comment: any rule, composed of frequently met
set, must contain all the elements of the set. For example, if the set consists of the elements {A, B, C}, then the
rule A = B should not be considered.

In this way, applied to our task, it is necessary to establish the level of minimal confidence (minconfidence), the
level of which will define the minimal threshold at the selection of the groups of goods (rules), which further on will
be considered as one whole at the distribution in matrix cells; in its turn this will allow to take into account the
conjugation (mutual dependence) of different types of goods. Still, a problem remains: to define the level of
minimal confidence (minconfidence), i.e. if to establish it too high, we may mot take into consideration a part of
mutually dependant goods, and consequently, not solve the given task, and if we establish a lower level of
minimal confidence, we risk to form groups of goods of little dependence on one another, and, consequently, hide
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from visual representation the situation with some low-profit goods (having joined them to groups of goods with
higher profit). To solve this problem it is possible to use the expert method. As a result of solving a set of tasks
(about 20 experiments) it was found out, that the optimal one is the level within 90 up to 100%, depending on the
initial quantity of goods. The more it is, the higher should be the level of minimal confidence.

Let us take as an example of one of Belarusian companies to examine the solution of the task considered above.
As a result of the analysis of more than 120 kinds of products, the task of association was solved, and owing to
this some goods were substituted for the goods-set. That means the distribution of the production into groups A,
D and C was made not only for the production which gives a certain share of profit, but also for the acquired with
the probability over 90%. The normalized value of mean-square of profit deviation (o) was used as the risk
indicator. At ¢ value of not more than 0,33 the production was placed to subgroup X, at ¢ value from 0,33, to
0,66 the production was placed to subgroup Y, at o value over 0,66 the production was placed to group Z. Thus,
the matrix was build, in each cell of which one can find the sum of profit and the group of production placed in this
cell (figure 3).

‘ Before the association carrying out | ‘ After the association carrying out ‘
A | B c | A B c |
AC E,G S, W, C GN,E | NS, W, U
X U X
7133 627 215 3060 667 175
B F,QH X, K, L, AFD QL H X KT,
Y ,Z Z\|Y
868 484 143 4247 348 104
P,R, Y D, |, 0, BO PRL, Y M,V
VA vV Z
412 113 901 451 42

Figure 3 — Profit control matrixes of one of Belarusian companies before and after the association carrying out

Then the problem of the choice of the analysis order for the production in the cells arose, i.e. production of which
cell should be analyzed first of all, which next, etc. For this purpose quadric matrix of pair alternatives comparison
was created, and it was filled with estimates from the priorities scale of T. Saati, based on the expert
considerations on the following rule. If one alternative of the pair (K1) is more important than the other one (K2) on
both criteria of the profit sum and risk, then the cell on the crossing of row K1 and column K2 is filled with the
number of expert's evaluation, and the cell of the matrix situated on the crossing of row K2 and column K1- with
the reciprocal number. Then, applying one of the possible methods - geometric middling of the line - the vector of
priorities is created; in this vector to each row of the matrix corresponds to the meaning of the share of geometric
middling value, calculated from the values of each line in the total middling geometric value [8]. The cell with the
maximum value will be analyzed first of all and so on according to decrease of values of priority vectors. As a
result of practical application within the frameworks of the task solution, one of Belarusian companies got the
following vector of priorities (table 3):

Table 3 — Vector of priorities of the analysis of cells of profit control matrix.
| Cel |ax |ar Az |Bx |BY [BZ |ox [ov |cz |
| Priority vector | 0,391 | 0,391 | 0,391 | 0,391 | 0,391 | 0,391 | 0,391 | 0,391 | 0,391 |
Ne of cells analysis | 1 2 9 5 4 3 8 6 7
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After the order of the analysis is defined, it is necessary to reveal the problems for each group and type of the
production, for this purpose one of the methods of Data Mining — the tree of solutions is used [2]. Economic
characteristics influencing the profit are shown as nodes, the sign of the branch represents the stimulating
direction to profit, thus the volume of sales should be increased (+), and costs should be lowered (). The tree of
factors of profit dynamics formation is represented as a cognitive card in figure 4.

proceed

S
+/-

taxable base

direct material
costs

direct labor
costs

Figure 4 - Cognitive card of interrelation of economic characteristics in their influence on profit

The reason of profit decrease is revealed on the bases of the methodology of marginal analysis application. The
critical (maximum permissible value) is calculated for every characteristic (tree node), then the actual value of the
characteristic is analyzed in dynamics and compared to the critical value. Thus, for characteristics with negative
value, branches of actual value should be lower than critical (maximum permissible) and decrease in dynamics,
and for the branches with positive value, the actual value should be higher than the critical (minimal permissible)
and increase in dynamics. If the value of the node satisfies the condition of permissibility, then one should move
on the following branch. If the condition of permissibility is not observed, the identification of this node takes
place- it is identified as the reason of profit decrease and so on and moving on all the branches takes place.

Thus, the matrix of profit control, where such tasks and methods as Data Mining, association, tree of solutions,
production rules were realized, will allow the company (depending on the period of time- a day, a month, a year, a
few years) to analyze the situation effectively (to reveal the risk degree) both in short-time and long-time periods.
This will be realized on the bases of the production classification according to the degree of its meaning for the
company financial stability in enlarged groups and in the section of assortment. As a result of the hierarchical
structure one can make fragmentation, and the method of the tree of solutions allows to reveal practically all the
‘narrow” points and, consequently, to take well-grounded management solutions which will allow to greatly
improve the actual system of economic analysis on the base of finding out fundamentally new facts and become
the basis for considerable competitive advantages.
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DEVELOPMENT OF DATABASE
FOR DISTRIBUTED INFORMATION MEASUREMENT AND CONTROL SYSTEM

Sergey Kiprushkin, Sergey Kurskov, Vadim Semin

Abstract: The purpose of this work is the development of database of the distributed information measurement
and control system that implements methods of optical spectroscopy for plasma physics research and atomic
collisions and provides remote access to information and hardware resources within the Intranet/Internet
networks. The database is based on database management system Oracle9i. Client software was realized in
Java language. The software was developed using Model View Controller architecture, which separates
application data from graphical presentation components and input processing logic. The following graphical
presentations were implemented: measurement of radiation spectra of beam and plasma objects, excitation
function for non-elastic collisions of heavy particles and analysis of data acquired in preceding experiments. The
graphical clients have the following functionality of the interaction with the database: browsing information on
experiments of a certain type, searching for data with various criteria, and inserting the information about
preceding experiments.

Keywords: Database of distributed information measurement and control system, database management system
Oracle9i, distance learning.

ACM Classification Keywords: H.2.8 Database management: Database Applications

Introduction

Automatization of scientific research and use of software-driven modular electronics significantly simplify
experimental work making it less time-consuming and more accurate. However, a database of an experiment
appears to be a non-negotiable condition for data logging, ordered storage and user-friendly maintenance.

The aim of this work was to develop a database for distributed information measurement and control system that
would implement methods of optical spectroscopy in atomic collisions and plasma physics as well as provide a
remote access to its resources across the Intranet/Internet.
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Distributed Information Measurement and Control System

A distinct feature of the distributed information measurement and control system is that it allows combining
different device interfaces along with their control computers into uniform network functioning on the basis of
TCP/IP.

The distributed system is built as a centralized system [Gavrilov et al., 2003] — [Kiprushkin et al., 2006]. The
structure scheme is presented in Figure 1.

The system is comprised of the following parts: the communication (central) server; the equipment servers
(CAMAC server, GPIB server, the server of Intel MCS-196 microcontrollers, Ethernet devices server and the
server of access at GDS-840C digital oscilloscope et al.); the client programs fuffilling the collection, accumulation
and processing of information and experiment control; the universal protocol connecting the communication
server with the equipment servers; and the extended protocol connecting the communication server with the
client programs.

Database Client

i
N
Database [’}

Application Protocol
(over TCP/IP)

s Server \
Linux Client & # v N
S S T S

Communication Server

Etheret = G L= S~ >
Devices Server y, ;,’ i ,g Admlnlstrator
/‘«
MCS 196 CAIVIAC Server
Ethernet Dewces Ser\,rer
\’ CAMAC
\f GPIB Server

r\,’

Figure 1. The scheme of the distributed information measurement and control system

The distributed information measurement and control system is based on the modular approach implemented
both in the structure and in the software. Clients and equipment servers are built into the system according to the
unified rules and interact on a unified protocol by the principles of open systems. Note that an open system is a
system that implements open specifications or standards for interfaces, services and formats in order to provide
software portability with minimal changes in a wide range of systems (mobility) as well as interaction with other
applications on local or remote systems (interoperability) and users (user mobility) [James et al., 1994]. In
particular, distributed systems are based on OSE/RM model that describes systems by client/server architecture.

The distributed system was written in Java language — an object-oriented programming language, its platform-
independent programs run similarly on diverse hardware with Java virtual machine.

Along with this, web-technologies were widely used, too.

Administration of the distributed system is based on server-side Java servlet. Using the servlet started up on the
Web-server, a system administrator logins to the communication server as a privileged user. S/he monitors
resources of the distributed system, may deallocate resources and disconnect clients. The system administrator
grants clients’ access rights for the equipment servers, ensures unique client and server identifiers, and maintains
public-key database of all parts of interconnection.

Note that a communication server of the distributed information measurement and control system is only a
moderator between the equipment servers and the client programs that collect, accumulate and process data.



50 International Conference eM&BI 2007

That is, its main function is to maintain multiuser mode and correct allocation of resources among clients, to
monitor and to protect the system. Therefore, there is a direct client program-server interaction bypassing the
central server. More than that, the latter has no information on the type of the current experiment.

Database of Distributed System

Currently, the most popular database management systems (DBMS) are Borland Interbase, Oracle, MS SQL
Server, MS Access and MySQL. Chosen DBMS Oracle9i, namely Intel Pentium 4 compatible Oracle 9.2,
perfectly meets such crucial criteria as protection of data integrity, administering capabilities, crossplatformness,
guaranteed data storage and recovery, capability to work with large amounts of data, and Java language support
[http://www.oracle.com; http://asktom.oracle.com].

Practically, Oracle DMBS works as a broker between the database and its users. Oracle server is a high-speed
multithreaded multiuser SQL server. It can serve high-load critical production systems as well as mass software.
The server authorizes clients’ access to the database, processes queries and sends information back to clients,
or informs them if an accidental error occurs.

When a client sends the data, DBMS verifies if this client is authorized to write the data. If authorization is valid,
the server registers it in the database and sends a confirmation back to the client. If access is denied or an error
occurs in data write (or transfer), the client receives a notification. It is important that only the core has an access
to all data in the database, client applications never write any data directly in the database.

The software for database clients was developed using Model View Controller Architecture (MVS) that separates
application data of the model from graphical presentation components and input processing logic (controller).

The following graphical presentations were implemented: measurement of radiation spectra of beam and plasma
objects, excitation function for non-elastic collisions of heavy particles and analysis of data obtained in proceeding
experiments. Developed client programs manage the course of the experiment by interacting with the equipment
servers through the communication server and transferring acquired data to the database. The graphical clients
have the following functionality of the interaction with the database: browsing information on experiments of a
certain type, searching for data with various criteria, and inserting the information on proceeding experiments.

The developed database stores outputs of the following experiments: measuring optical spectra of plasma
objects, excitation spectra of atomic-atomic and ionic-atomic collisions, cross-sections of spectral line excitation
with fixed collision energy along with dependence of excitation cross-sections on energy of colliding particles. The
data is stored in corresponding tables with Java access. Java Database Connectivity (JDBC) API supports
interaction with DBMS Oracle9i. Tables are created using Java utility.

Tables are bound by means of certain relations. This provides the possibility to combine them in a single query.
The most frequently used tables are as follows: a table of users and their rights, a table of initial experimental
parameters, tables for each type of an experiment where experimental data is logged.

In the distributed system, each part of net intercommunication can login to the database with a unique username
and a password. The system administrator registers DBMS users and grants or revokes access at four privilege
levels: global, database, table, and column.

The software was implemented using J2SE Development Kit v5.0 and development environment NetBeans 4.0
[http://java.sun.com]. A well-designed interface ensures effortless implementation of graphical applications with
NetBeans 4.0 tools. A significant advantage of NetBeans is that this environment is produced with the
components that allow working with Oracle DBMS using its own API, which provides high-speed data traffic.

Implemented software was assembled into a software complex for Windows operating system with the help of
Excelsior JET 3.7 packet. This packet is user-friendly — it automatically installs JRE 1.5, JDBC-Think driver,
creates shortcuts on the desktop and in the Programs menu.
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Conclusion

The implemented database contributed to the organization of data storage, provided easy and quick access to
experimental results, which simplified data processing and analysis of obtained results. The data is available
online to researchers from all over the world and can be used as a tool in distance education.

It is necessary to point out that the developed database of distributed information measurement and control
system is used for the beam and plasma object analysis with the help of optical spectroscopy methods. In
particular, the researches on excitation processes of atomic collisions with inert gas atoms’ participation are
carried out with its help as well as the laboratory works with senior students of Department of Physics and
Engineering of Petrozavodsk State University.

Acknowledgments

We would like to express our gratitude to the laboratories’ Head I. P. Shibaev for support of this work as well as
post graduate student N. A. Korolev and students M. A. Gvozd, V. G. Mullamekhametov and D. V. Korolev.

Bibliography

[Gavrilov at al., 2003] S.E.Gavrilov, S.A.Kiprushkin, S.Yu.Kurskov. Distributed information system with remote access to
physical equipment. In: Proceedings of the International Conference on Computer, Communication and Control
Technologies: CCCT '03 and The 9th International Conference on Information Systems Analysis and Synthesis: ISAS
'03. Orlando, Florida, USA, 2003.

[Kiprushkin at al., 2004] S.A.Kiprushkin, N.A.Korolev, S.Yu.Kurskov. Data security in the distributed information
measurement system. In: Proceedings of the 8th World Multi-Conference on Systemics, Cybernetics and Informatics:
SCI 2004. Orlando, Florida, USA, Vol. 1, 2004, pp. 13-16.

[Kiprushkin at al., 2005] S.A Kiprushkin, S.Yu.Kurskov, N.G.Nosovich. Resources Control in Distributed Information
Measurement System. In; Proceedings of the 3rd International Conference on Computing, Communication and Control
Technologies: CCCT '05. Austin, Texas, USA, 2005.

[Kiprushkin at al., 2005] S.A Kiprushkin, N.A.Korolev, S.Yu.Kurskov. Sharing of Instrument Resources on the Basis of
Distributed Information Measurement System. In; Proceedings of the Second IASTED International Multi-Conference on
Automation, Control, and Information Technology - Automation, Control, and Applications: ACIT-ACA 2005. Novosibirsk,
Russia, ACTA Press, 2005, pp. 170-175.

[Kiprushkin at al., 2005] S.Kiprushkin, N.Korolev, S.Kurskov, N.Nosovich. Distributed information measurement system for
support of research and education in optical spectroscopy. In: Proceedings of the Third International Conference
"Information Research, Applications and Education”; i. TECH 2005, Varna, Bulgaria. Ed. Kr.K.Markov. FOI-COMMERCE,
Sofia, 2005, pp. 171-179.

[Kiprushkin at al., 2006] S.Kiprushkin, S.Kurskov, E.Sukharev. Connection of network sensors to distributed information
measurement and control system for education and research. In: Proceedings of the XII-th International Conference
“Knowledge-Dialogue-Solution”; KDS 2006, Varna, Bulgaria. Ed. V.P.Gladun, Kr.K.Markov, A.F.Voloshin et al. FOI-
COMMERCE, Sofia, 2006, pp. 347-351.

[James at al., 1994] |. James et al. Open Systems Handbook. |[EEE Standards Press, 1994.

Authors' Information

Sergey Kiprushkin — Petrozavodsk State University, Lenin St, 33, Petrozavodsk -185910, Russia;
e-mail: skipr@dfe3300.karelia.ru

Sergey Kurskov - Petrozavodsk State University, Lenin St, 33, Petrozavodsk -185910, Russia;
e-mail: kurskov@psu.karelia.ru

Vadim Semin - Petrozavodsk State University, Lenin St, 33, Petrozavodsk -185910, Russia;
e-mail: semin@psu.karelia.ru




52 International Conference eM&BI 2007

EXPERT SYSTEM FOR DECISION-MAKING PROBLEM IN ECONOMICS

Aygun Alasgarova, Leyla Muradkhanli

Abstract: An expert system (ES) is a class of computer programs developed by researchers in artificial
intelligence. In essence, they are programs made up of a set of rules that analyze information about a specific
class of problems, as well as provide analysis of the problems, and, depending upon their design, recommend a
course of user action in order to implement corrections. ES are computerized tools designed to enhance the
quality and availability of knowledge required by decision makers in a wide range of industries. Decision-making
is important for the financial institutions involved due to the high level of risk associated with wrong decisions. The
process of making decision is complex and unstructured. The existing models for decision-making do not capture
the learned knowledge well enough. In this study, we analyze the beneficial aspects of using ES for decision-
making process.

Keywords: expert system, decision-making processing

1. Introduction

The purpose of this paper is to develop an expert system as an interactive computer program that helps a user
solve a problem and make a right decision. Decision making process is inherently complex due to the various
forms of risks involved. The existing models for decision-making do not capture the learned knowledge well
enough [1-3,5]. In this paper, we analyze the beneficial aspects of using ES for decision-making process and
organized as follows: Section 2 provides types of problems in economics solved by ES. Section 3 includes the
comparison analysis. Inference rule and confidence are given in Section 4. Section 5 concludes the paper.

2. Types of Problems in economics Solved by ES

Typically, the problems to be solved are of the sort that would normally be tackled by a human “expert” — an
economical or other professional, in most cases. Real experts in the problem domain are asked to provide "rules
of thumb" on how they evaluate the problems, either explicitly with the aid of experienced system developers, or
sometimes implicitly, by getting such experts to evaluate test cases and using computer programs to examine the
test data and derive rules from that. Generally expert systems are used for problems for which there is no single
"correct" solution which can be encoded in a conventional algorithm — one would not write an expert system to
find shortest paths through graphs, or sort data, as there are simply easier ways to do these tasks. Simple
systems use simple true/false logic to evaluate data, but more sophisticated systems are capable of performing at
least some evaluation taking into account real-world uncertainties, using such methods as fuzzy logic. Such
sophistication is difficult to develop and still highly imperfect.

3. ES in Comparison with traditional Problem-solving Systems

The principal distinction between expert systems and traditional problem solving programs is the way in which the
problem related expertise is coded. In traditional applications, problem expertise is encoded in both program and
data structures. In the expert system approach all of the problem related expertise is encoded in data structures
only; none is in programs. Several benefits immediately follow from this organization. An example may help
contrast the traditional problem solving program with the expert system approach. The example is the problem of
tax advice. In the traditional approach data structures describe the taxpayer and tax tables, and a program in
which there are statements representing an expert tax consultant's knowledge, such as statements, which relate
information about the taxpayer to tax table choices. It is this representation of the tax expert's knowledge that is
difficult for the tax expert to understand or modify. In the expert system approach, the information about taxpayers
and tax computations is again found in data structures, but now the knowledge describing the relationships



International Conference eM&BI 2007 a3

between them is encoded in data structures as well. The programs of an expert system are independent of the
problem domain and serve to process the data structures without regard to the nature of the problem area they

describe.
Enowledge
An expert system has four main Acquisition
architectural components that are Mo dule
the knowledge base, the inference
engine, the knowledge acquisition
module, and the user interface for
inputioutput ~ (Figure 1). The Kn';;rhdge
knowledge base contains the ase
domain specific knowledge that is
used for problem solving in the
domain.  Knowledge can be Tifireiice User
represented and stored in the Engine Interface
knowledge base with a format

suitable for computer manipulation.
One of the most commonly used
ways to represent knowledge is as
rules (in the form of If-then) [2].

Figure 1. The Architecture of an Expert System

The inference engine is based on an inference rule and a search strategy and contains algorithms. Algorithms are
used to manipulate the knowledge stored in the knowledge base in order to solve problems. An inference rule is a
way to deduce new knowledge from the existing knowledge base of rules and facts. The knowledge acquisition
module enables experts to store their knowledge in the knowledge base or expert system to deduce new
knowledge from existing knowledge through a machine learning process. The interface for input/output is used for
the expert system to interact with the user, the environment and other systems such as databases, and
spreadsheets.

There are generally three individuals having an interaction with expert systems in organization. Primary among
these is the end-user; the individual who uses the system for its problem solving assistance. In the building and
maintenance of the system there are two other roles: the problem domain expert who builds the knowledge base,
and a knowledge engineer who assists the experts in determining the representation of their knowledge and who
defines the inference technique required to obtain useful problem solving activity. The end-user usually sees an
expert system through an interactive dialog. Knowledge engineers are concerned with the representation chosen
for the expert's knowledge declarations and with the inference engine used to process that knowledge.

4. The Inference rule and Confidence

An understanding of the "inference rule" concept is important to understand expert systems. An inference rule is a
statement that has two parts, an if-clause and a then-clause.

An expert system's rulebase is made up of many such inference rules. They are entered as separate rules and it
is the inference engine that uses them together to draw conclusions. Because each rule is a unit, rules may be
deleted or added without affecting other rules (though it should affect which conclusions are reached). One
advantage of inference rules over traditional programming is that inference rules use reasoning which more
closely resemble human reasoning. Thus, when a conclusion is drawn, it is possible to understand how this
conclusion was reached. Furthermore, because the expert system uses knowledge in a form similar to the expert,
it may be easier to retrieve this information from the expert.
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Actually there are two

i Depth-first Backward
methods  of reasoning Forward chaining chaining
when using inference
rules: Forward chelur?lng I TR o
and backward chaining. %

Forward chaining starts IFB THEND
with the available data
and uses inference rules
to extract more data until IFD THENF
an optimal goal is
reached. An inference
engine using forward

chaining searches the Figure 2. Complex rules
inference rules until it

IF CTHEN E

61
¢
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finds one where the If clause is known to be true. When found it can conclude, or infer, the Then clause, resulting
in the addition of new information to its dataset. Backward chaining starts with a list of goals (or a hypothesis) and
works backwards to see if there are data available that will support any of these goals. An inference engine using
backward chaining would search the inference rules until it finds one, which has a Then clause that matches a
desired goal. If the If clause of that inference rule is not known to be true, then it is added to the list of goals (in
order for your goal to be confirmed you must also provide data that confirms this new rule). The complex rules are
demonstrated bellow in the Figure 2 [6].

Another advantage of expert systems over traditional methods of programming is that they allow the use of
confidences. When a human reasons he does not always conclude things with 100% confidence. The user might
say, "If the rate is blue, then it is probably increasing". This type of reasoning can be imitated by using numeric
values called Confidences. For example, if it is known that rate is blue, it might be concluded with 0.85
Confidence that it is increasing. These numbers are similar in nature to probabilities, but they are not the same.
They are meant to imitate the Confidences humans use in reasoning rather than to follow the mathematical
definitions used in calculating probabilities [4].

5. Conclusion

The following general points about ES:

A. The sequence of steps taken to reach a conclusion is dynamically synthesized with each new case. It is not
explicitly programmed when the system is built.

B. ES can process multiple values for any problem parameter. This permits more than one line of reasoning to be
pursued and the results of incomplete (not fully determined) reasoning to be presented.

C. Problem solving is accomplished by applying specific knowledge rather than specific technique. This is a key
idea in expert systems technology. It reflects the belief that human experts do not process their knowledge
differently from others, but they do possess different knowledge. With this philosophy, when one finds that their
expert system does not produce the desired results, work begins to expand the knowledge base, not to re-
program the procedures.

So, the ES, including knowledge base, production rule and inference engine, provide a rich and meaningful
addition to the traditional methods. This approach is also most likely to be used in a real-world implementation of
a decision support system. In this paper we have analyzed the beneficial aspects of using expert system for
decision-making process. The kernel of the discussed system is Access DBMS and programming language
Visual Basic.
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ABTOMATU3UPOBAHHASA CUCTEMA NPUHATUSA PELLEHWIA
W OBbEKTHONO MOHUTOPUHIA MEPOMPUATUWN,
NPOBOAUMbIX HA TEPPUTOPUX PETMOHA

WpuHa MNeTtpoBa, MapuHa 3anueBa, OkcaHa LLlepouHuHa,
EBreHun dpman, Hukonan TropuH

AHHOmayus: PaccmMompeHbl  UHGhOPMAULUOHHbIE NPOUECCI, C8S3aHHbIe C ONepamugHbIM NPUHSMUEM
ynpasneHyeckux peweHull 8 3adaye KOHMPOIS 3a PasuUYHbIMU MePONPUSMUSMU, NPOBOOUMbIMU Ha
meppumopuu  peauoHa. [pugedeHbl paanuyHble Kameaopuu Meponpusmull U UX OCHOSHble nokasamesnu
(2e02pagpuyeckue, huHarcosble u m.n.). OnucaHb! 803MOXHOCMU a8MOMaMU3UPOSAHHOL CUCMEMb! NPUHSMUS
peweHull U 06bekmMHo20 MOHUMOPUHea Meponpusmull. [lokasaHbl GYHKUUU KOMNOHEHM, U3 KOMOPbIX
cocmoum daHHas a8momMamu3uposaHHasi cucmema.

Keywords: meponpusmue, ynpaeneHdeckoe peweHue, 06bekmHbIli MOHUMOPUH2, Kameaopusi Meponpusimus,
UHMepHem-koMNoHeHMa, MobuibHasi KOMNOHeHMa.

ACM Classification Keywords: J.1Administrative data processing: government

B oktabpe 2008 roma oguH M3 obnacTHbIX LEHTpoB Poccum ropoa AcTpaxaHb OTMevaeT cBoit 450- oeHb
poXaeHns. B pamkax MOAroTOBKM K toBWner onpeaeneH nepeyveHb OOLEKTOB, MoANexallux CTPOUTENbLCTBY,
KanuTanbHOMY PEMOHTY UMM PEKOHCTPYKLMM, 3anfaHMpOBaHbl U peanuaytoTcs OpraHu3aLMoHHbIe MEPONPUATHS,
CBS13aHHbIE C MOArOTOBKOI M NPOBEAEHNEM NPa3AHOBaHMs obunes r. AcTpaxaHu.

KauvectBo ynpaBrieH4eCKuX peUJeHVII7I, OnepaTtMBHOCTb UX MPUHATUA BO MHOMOM 3aBWUCAT OT aKTyallbHOCTH,
[I0CTOBEPHOCTN M MNOJIHOTbI MHqJOpMaLI'I/II/I 00 obbekTe ynpaBneHna 1 KOHTPONnpyembIX obbekTax. JTOT acnekT
06yCﬂaBJ'IVIBaeT HeO6XOﬂVIMOCTb ncnonb3oBaHna B CUCTEME  ynpabfieHUA COBPEMEHHbIX TEXHOOTMM
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aBTOMaTM3aLMM NPOLLECCOB MHMOPMALMOHHON MOLAEPKKA MPUHATMS pelueHuid. Takum obpasoMm, O0OBEKTOM
aBTOMaTU3aLMKM ABNAKOTCS npouecchl cbopa, 06paboTkn, XpaHeHUs, aHanuaa, NpeaCTaBNeHUs 1 BU3yanu3auumn
WHopMaLmK.

[ns BbISBNEHMS CyLLECTBEHHbIX CTOPOH 0ObeKTa aBTOMaTWU3auuW, KOTOpble noanexar obssatenbHOMy yyeTy
npu  dopmupoBaHu TpeboBaHM K  (DYHKLUMOHANBHOCTW, COCTaBy W CTPYKTYpe CUCTEMbl HEOBXO0AMMO
onpefeneHne Mecta obbekTa aBToMaT13aLnv B CUCTEME YNPaBIEHMS.

yrlpaBJ'IeH‘-IeCKI/IM o0bekTom  ABnseTcs COBOKYMHOCTb  OpraHoB Focyﬂ,apCTBeHHOVI Bnactmy W MeCTHOro
camoynpasnieHua (I'IpaBVITeJ'IbCTBO, OoTpacnesBble KOMUTETbI, BEAOMCTBEHHbIE OpPraHbl rocy,u,apCTBeHHoﬁ BnacTtn
COBMECTHOrO I'IOJJ,‘-WIHGHI/IFI), pykoBOACTBO I'Ipe,D,I'IpVIFITVIIZ n yqpe>|<,quvu7| " CJ'Iy)K6, AEXYypHble U AUCNEeTYEepCKme
CJ'Iy)K6bI. oA 00beKTOM ynpasneHna noHMMaeTCA COBOKYMHOCTb KOHTPONUPYEMbIX 00beKTOB.

VcxogHoit nHchopmaLmein, HeobxoanMON A1 NPUHATUS YNPaBNeHYECKUX PELLEHWI, SBNSIOTCS:
« [OCTOBEPHbIE AaHHbIE O TEKYLLEM COCTOSHUW (MECTOMOMNOXEHUM) OOBEKTOB YNpaBneHus
o KpPUTUYECKME 3HAYEHUS NapaMETPOB, XapaKTePU3YHOLLMX COCTOSIHUE OOBEKTOB YNpaBneHus
o apXMBHbIE JaHHbIE 006 0BbEKTax ynpaBneHns
o [aHHbIE APYIMX MHDOPMALMOHHBIX CUCTEM.

B ycnosusx oTcyTCcTBMS aBTOMaTM3auuM npouecc cbopa nHgopmauun 06 obbekTax SBASETCH TPYLOEMKUM U
NpoAoMKMTENbHBIM. Kak npasuno, MHdopMaums nepefaetcs no TenedoHHbIM (pagnoTenedoHHbIM) KaHanam,
KaHanam nepegaym TeNemMeTpu4eckoi MHdopmaumm, nnbo ¢ Ncnonb3oBaHneM bymaxHbIx Hocutenei. Mpu aTom
Ha [OCTOBEPHOCTb MH(OPMALWM CYLECTBEHHO BnMseT CyObeKTUBHbIN (DaKTOp, a €ee aKTyanbHOCTb MO
OKOHYaHUK cbopa MOXeT TepsaTbCs. NpoLece KOHTpons Hag 06bekTaMy 3aKnio4aeTCs B CPaBHEHUM Pe3ynbTaToB
HabntoaeHUs (TEKYLMX UK apXMBHBIX) C HEKOTOPBIMW KPUTEPUAMM, HA OCHOBAHMM KOTOPOro BbipabaTbiBaeTcs
3aKnKYeHNE 0 HOPMasbHOM UM KPUTUYECKOM COCTOSIHUM 0ObeKTa.

OpHUM 13 haKTOpOB, BAMAIOLMX HA OMEPaTUBHOCTb W Ka4ecTBO MPUHUMAEMbIX PELUeHWH, sBnsieTcs (opma
npeactaBnexns nHdopmauuu. O4eBUaHO, YTO ANS BbipAabOTKM PELLEHMA Ha OCHOBE MACCMBOB Pa3HOTUMHBIX
KONMYECTBEHHbIX M KAYECTBEHHbIX 3HAYEHMII NokasaTeneil HeobxoanMo ropasao Gonblue BPEMEHM, YEM B TOM
cryyae, Korfa pesynbTaTbl NpeacTaBneHbl B BULE Anarpamm, rpadukos, OTpaxatoLmx CyLIeCTBEHHbIE CTOPOHI
npouecca. OfHako Ha NOAroTOBKY AaHHbIX K NPeACTaBMEHMIO Takke HeOOX0ANMbI BPEMEHHbIE PECYPChI.

HeobXx0aMMOCTb MHTErpaLmMm U TECHOTO pernamMmeHTUPOBaHHOMO B3aUMOZENCTBNS 06NaCTHbIX MHGOPMALMOHHBIX
PECYPCOB B pamKax CUCTEMbI MOAAEPKKM NPUHATUS PELUEHWI NpeacTaBnseT coboi COXHYI0 OpraH3aLoHHO-
TEXHWYEeCKyto npobnemy. Ee achdekTMBHOE peLLeHne BO3MOXHO Npu COBMOAEHUN XKeCTKMX TpeboBaHNA B YacTu
YHUMKAUMKM  OBLLECMCTEMHBIX  MH(DOPMALMOHHBIX  UCTOYHMKOB; €AMHOM  KapTorpadM4eckol  OCHOBSI,
CNPaBOYHUKOB W KNAcCMUKaTOPOB YNWL, 1 adpecHbIX OEHTUPUKATOPOB, BbIBEPEHHBIX AAHHBIX (PU3NYECKUX 1
OPUONYECKUX WL, O6BEKTOB HEABMXUMOCTY M MPOYMX FTOPOLCKMX CTALMOHAPHbIX U NMOABUKHbLIX 0BBEKTOB.

Takum 00pa3om, aHanu3 WMHGOPMALMOHHBLIX NPOLECCOB MOKa3blBAeT, YTO HeobXoauMma MX KOMMNEKCHas
aBToMaTn3aums. TOMBKO B 3TOM Cliyyae nuuy, NpuHUMatoWemy pelleHue, OyaeT npegctaBneHa onepaTuBHas,
aKTyanbHas, JOCTOBEpHas M MofHas uHdopmauus B ygobHOM Ans Hero Buge, obecrneyeHa BO3MOXHOCTb
OnepaTUBHOTO yNpaBneHust 4eNCTBUAMW NOLYUHEHHbBIX CUI W CPEACTB B MacluTabe BpeMeHU, COOTBETCTBYHOLLEM
CNOXMBLLIENCS 00CTaHOBKeE.

Cunamn  COTPYOHWKOB ACTpaxaHCKOro rocyAapCTBEHHOrO YHMBepcUTeTa M AreHTcTBa no neyatn u
WH(OPMALMOHHBIM KOMMYHMKaLMaM AcTpaxaHckoi obnacti Obina co3paHa aBTOMATU3MPOBaHHAs cucTema
MPUHATUS PeLeHnd U OBBEKTHOTO MOHWUTOPUHIA pPasnuyHbix Meponpuatuin. MNpegnaraemas MHOPMaLMOHHas
cucTeMa npefHasHayeHa AN ONepaTMBHOTO  MPUHATUS  YNPaBIEHYECKUX PELUEHUA W MOBbILIEHNS
NPOM3BOAUTENBHOCTA TPYyAa COTPYLHUKOB MCMOMHUTENBHBIX OPraHoB rocyAapCTBEHHOM BACTW, CBA3AHHOM CO
cbopom, pasmelyeHueM, OnepaTMBHbIM OOHOBMEHMEM WH(OPMaLUMM O Xxode peanu3auun MeponpusTUiA,
NPOBOAWMbIX Ha TEPPUTOPUM PErnoHa.

Tononoruyecks cuctema NOAAEPKKN MPUHSITUS PELUEHUA U OOBEKTHOrO MOHUTOPWHIA NpeacTaBnsieT coboi
COBOKYMHOCTb floKarnbHbIX y3noB (/1Y), sSBRStOWMXCS NYHKTAMU KOHLEHTpauuu MHGopMaLmm, obbeaHEHHbIX
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OAHUM cneunanbHOro BMaa ny, peanusyrwmMm petTpaHcnAaunio I/IH(*)OpMaLlIAOHHbIX noTokoB. JlokanbHble y3nbl
MOryT npeacraBnAaTb coboin I/IH(*)OpMaLl,VIOHHbIe CUCTeMbl, rpynnbl VIH(bOpMaLWIOHHbIX CUCTEM, OTAEJbHbIE
KOMMOHEHTbI CUCTEM (BH, KITMEHT-NPUNOXEHNE, cepBep-npmnomeHme) Unu rpynnbl KOMNOHEHT.

[Nonb3oBaTenu cMCTeEMbI B COOTBETCTBMM C NpaBamMu JOCTYNa NonyyakT HgopmaLmto ot 6nvkanwero JTY, nubo
Yepes LEeHTp ynpaBreHus JOCTynom - oT Nboro Apyroro NOKamnbHOMO yana, BXOASLEro B COCTaB CUCTEMbI.
CpefctBamu nokanbHbIX Y3noB 06ecneynBaeTcsi eAuHbIA NOMb30BaTENbCKUN WHTepdeic B cucteme. LleHTp
ynpaBneHns 4oCTynom obecrneunBaeT eamHble MapLUpyTVU3aLno, aBTOpMU3aLMo U ayTEHTUGMKALMIO HA OCHOBE
XPaHSLLENCcs B HEM MHGOPMaLMKM O NONb30BaTENSAX U UCTOYHMKAX.

0606U.leHHaFI CTPYKTypa CUCTEMbI NOAAEPXKKM NPUHATUNA peLI.IeHI/IVI 1 06BEKTHOrO MOHWTOPUHIa NpeacTaBieHa Ha

puc.1.
Monb3oBatenu TOPOACKOIR CHTYALIMOHHbII LIEHTD
pecypcoB PailoHHbI# i

Pacuetho- CUTYALMOHHBIA LeHTp | |
Cucrems! <P | aHanuTUYECKaA m P
MOHWTOpWHIa APM cuctema P

Cuctemsl
3KCTpeH HOW cBE3N

WHdbopmaumoHHble Gy\_
CHCTEMI N
- LeHTp ynpasneHus
| LocTynom
- Memabaza
Uctounukn/pecypeni [T UHDOPMAULOHHBIX
| ny - pecypcos
.
Cuctema
obecneyenus
e MHDOPMAUMOHHORA
| ny BesonacHocTia
() ,
wiommaon .. | )
WHdopmaumor- |, . WHdopmaymon-
Hble cuCTEMBI Hble cuCTEMI AUC
h S g
. J/
Ny
BepoMcTBEHHbIE U TEPPUTOPHANEHBLIE CHCTEMBI

Puc. 1. O606LLeHHas CTPYKTYpa CUCTEMBI MOAAEPXKKN MPUHATUS PELLEHMIA
1 06BEKTHOrO MOHUTOPWHIA BbINOSTHEHWS! MEPONPUATIN

B ocHOBY NOCTPOEHMSI MHAOPMALIMOHHOMO 0GECTeYeHNs! NOMOXeHbl NPUHLMMBI MCMOMb30BaHNS NEPBUYHOI
[OKYMEHTaLMW NPWU CO3AAHMM W 3KCTnyaTaumu MHAOPMALMOHHO! 6asbl; 0AHOPA30BbIi BBOA MH(OpMaLMK
MHOrOKPaTHOE €€ WCMOoNb30BaHME; OHO3HAYHOCTb KaccudmKkaLmum 1 KOAMPOBaHMS.

ABTOMaTM3I/IpOBaHHa$| cucrtemMa CoCTouT U3 cnedyrowmnx KOMNOHEHT:

o MOACUCTEMbI MHTEPaKTUBHOM 0BpaboTkM MHGOPMaUMM MO YYETy M KOHTPOMK 3a MEPONpUSTUSMM,
NPOBOAMMbBIMI Ha TeppuTOopUM ACTpaxaHckoi obnacTu;
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e WHTEPHET-KOMMNOHEHTHI, npeuHasHaquHoﬁ ana  OCyWecCTBNeHMA  KOHTpONA 3a NpoBedeHUEM
MepOI'IpI/IFITVIVI BCEMW 3aUHTEPECOBAHHBbIMU NULIAMMU;

o MOOUNBbHOM KOMMOHEHTbI, NPeAHa3HaYeHHOI 1S PaboThl Ha KapMaHHbIX NEPEHOCHbIX KOMMbIOTEepaXx.

VcnonHuTenbHble OpraHbl roCyfapCTBEHHOW BRacT AcTpaxaHCKoM 06nacTi B COOTBETCTBUM C PeLUEHWSMM
OPrkOMMTETOB, NOCTAHOBNEHWUAMM W pacnopsikeHusMn 'ybepHaTopa u MpaButenscTBa AcTpaxaHckoit obnactu
no MoAroToBke W NpoBedeHWto Npa3aHoBaHWs 450-neTus ocHoBaHus r.ACTpaxaHu OTBEYaloT 3a BbINOMHEHWe
onpefeneHHbIX MeponpuaTuid. Kaxaoe MeponpuaTie MoXeT (hMHaHCUPOBATLCS U3 PasfiHbIX MCTOUHMKOB. [pu
9TOM YYMTbIBAETCS MraHMpyeMoe (PUHAHCUPOBAHWE U3 KaxOOro WCTOMHMKA C pasbuekoid no rogam,
(bMHAHCWMPOBaHWE Ha TeKyLIMA MOMEHT (T.e. Mo (pakTy) M [JaTa 3aBepLUeHUs MOArOTOBKM MeponpusTus. 3a
MOArOTOBKY W NpPOBEJEHWE KaXOoro MeponpusaTus OTBEYaeT PYKOBOAMTENb MWCMOMHWUTENBHOTO OpraHa
rocyfapcTBEHHOMN BracTu ActpaxaHckoi obnact. Kpome MeponpusTuin CyLECTBYIOT Takxe NPOeKThl, UMetoLLme
MEXBEAOMCTBEHHbI XapakTep. Takue NpoeKTbl MOTYT COAepXaTb MEPONPUATUS, OTHOCSLLMECS K KOMMNETEHLMM
Pa3nMYHbIX NCMOMHUTENBHBIX OPraHoB rOCYAAPCTBEHHOM BNacTu ACTpaxaHcKor obnactu.

B cooTBETCTBUM C NIAHOM MEPONPUATUIA, CBA3AHHbIX C NOATOTOBKOW M NpoBeAeHNeM npasgHoBaHus 450-netus
r.ACTpaxaHu, BCe MEpONPUATUS LENATCS Ha CReaytoLLne KaTeropum:

« OpraHn3aunoHHbIE 1 KyMbTYpPHO-MacCoBbIe.

o CTpouTENBLCTBO M PEKOHCTPYKLMS OOBEKTOB.

« PecTaBpauyst naMsaTHUKOB MCTOPUM U KYNbTYpbI.

: /450 ner r. AcTpaxaHu E‘E‘@

MNoaroToBKa W NpoBeaeHWe npasnHoBaHua 450-neTus
OCHOBaHUA . ACTpaxaHu

o Meponpuarus

Oco60 BEXHBIE MEPONPUATHS

Penaxktop NpoekToB MEXBEAOMCTEEHHOIO XapakTepa

Mouck MepoNpUATWIiL. DBLEKTOB, 3GKA30B, 3TAN0B OTtueTH

MpoekTH MEXBEAOMCTBEHHOID XapakTepa ‘ MepBooYepenHHE MEPONPHATHS

MpoBneMs TEKYwero aHs ‘

PeaakTWpoBaHUe CPaBOUHUKOR I'pacpUK CTPOWTENLCTEA U PEKOHCTPYKUMEA

Pwuc.2 naeHas opma aBTOMaT3MPOBAHHOM CUCTEMbI

Kaxpoe u3 MeponpusTiid, OTHOCSILUMXCS K KaTeropusim «CTPOMTENbCTBO M PEKOHCTPYKUMS OGBEKTOB» U
«PecTaBpauus NamsTHUKOB WUCTOPUW W KynbTypbl», BKMKYaeT B cebs psn OObEKTOB, PacnonoXeHHbIX B
pa3nnyHbIX YacTsx r.ACTpaxaHu, Ans KOTOPbIX HEOOXOAMMO Y4YMTbIBaTb XOA CTPOUTENbCTBA (PEKOHCTPYKLMM,
pectaBpaunm). OBbekTbl, Kak U MEPONPUATUS, MOTYT (OMHAHCUPOBATLCSA W3 PA3NNYHBIX MCTOYHWKOB, NPU 3TOM
YYNTbIBAETCS MNNaHMpyemoe (OMHAHCMPOBAHME M3 KaXoro WCTOuMHMKA C pasdbuBkoit Mo rogam, oObem
(hMHaHCMPOBaHMSA MO (PaKTy M Tekyllee COCTOsHME BbINONHEHWUS.. CTPOUTENbCTBO MMM NOATOTOBKY OObekTa
BbINOMHSAET TeHepanbHbIi MOAPSAYMK, B KA4YecTBE roCyLapCTBEHHOTO 3akasyuka, Kak MpaBuno, BbiCTynaeT
NCMONHWTENBHBIA OpraH rocyAapCTBEHHON BnacTu. [ns noboro n3 BuAoB paboT, BLINOMHSEMbIX Ha 0ObekTe,
OUKCUPYIOTCS MCMIONMHNUTENN paboT (ycnyr), napameTpel KOHTpakTa. PaboTel, BbINONHsSEMbIe HAa 0BbekTax, MoryT
pa3buBaTbCs Ha dTarbl.

Mpu BXxOA€E B MOACUCTEMY WHTEPAKTUBHON 06pabOTKM MHGOPMALWM NO YYETY W KOHTPOMIO 32 MEPONPUSTUSIMM,
MPOBOAMMBIMI Ha TEPPUTOPUN ACTpaxaHCckon 06racTi Nonb3oBaTeslb NPOXOANUT ayTeHTUMKALMIO 1 nomyyaeT
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JOCTYN K OonpeaeneHHbIM hopMaM M AaHHbIM B COOTBETCTBUM C mpusuneruamu. ocne aToro 3amnyckaercs
rnasHas copma (puc.2).

[ins Hayana paboTbl Heo6XoAMMO BbIGPaTL MUHUCTEPCTBO MMM MPOEKT MEXBEAOMCTBEHHOrO XapakTepa. Mocne
9TOr0 CTaHOBWTCS [OCTYMEH CMMCOK COOTBETCTBYIOLUMX MEPOMPUSTUIA, ANS KaXZOoro W3 KOTOPbIX MOXHO
rnocreaoBaTenbHO BbIBECTU HA 9KpaH W OTpeaaKkTUpoBaTb OObLEKTbl, MapaMeTpbl MCMOMHWUTENEN paborT,
KOHTpaKTOB, 3Tanbl paboT Mo KaxaoMy W3 0ObekToB. Bo Bcex chopmax npedycMaTpuBaeTCst BO3MOXHOCTb
nonyyaTb MHGOPMaLWMIO 06 UCTIONHUTENSIX, OTBETCTBEHHBIX 3@ BbINOTHEHWE TOMO I MHOTO MEPONPUSITUS.

®opma, npegHasHayeHHas ANs NPOCMOTPA U PEAAKTMPOBaHMS OOBEKTOB, OTHOCSLUMXCA K KaTeropusm
«CTpouTeNbCTBO M PEKOHCTPYKUMS» 1 «PecTaBpaunsi NamsTHUKOB WCTOPUM U KynbTypbl», NO3BOMSET
oTobpaxaTtb rpaduyeckue m3obpaxeHus obbekta (MCTOpUYecKM BuA 0ObeKTa, HavanbHOE COCTOsHME [0
pecTaBpauun /peKOHCTPYKLMKM, TeKyllee COCTOSHUE W MPOEKTHOE COCTOSIHME) M TEKCTOBYK WH(OpMaLunio
«McTopnyeckas cnpaska 06 o6bekTe» (puc. 3).

2§ M3obpackenve obbexTa =1 ]

WcTopuyecknin BuA HavaneHoe cocToaHKe Tekyllee cocToAHUE lNpoeKTHOE COCTOAHNE

Beorasums pucyok | Ynanime proyHOK BoTaguTe pUCYHOK. | Ynanurs pwchnKl Berasure proyHok | Yaanime puchnKl Beorasume pucydok | Ynanime puchnKl

MCTOPMHECKAA CIPABKA MO ACTRAXAHCKOMY KPEMITIC -

WETOPHUECKHM, FPaA00Bpasy LM M KYNETYPHEIM LEHTROM I, ACTPEXSHH ABNAETCA KpEnk — NaMATHHK PYCCKOra BOSHHO-HH¥EHEPHOr 0BOPOHHOrD 30A4ECTES BT - ¥VIII BB ., YHMKANEHEIR
MCTOPHED-3PXHTEETYPHEIR KOMNNEKC MPaXAAHCKOR M KYNETOBOA apXMTeKTypel Poccuk XVIL- XIX BB,

MocTaHoEnEHHeW CM PCOCP 0T 30,08.1960 1, N2 1327 ACTPaxaHCKMA KPEMAb MAMHAT Ha Mocy ASPCTEEHHYH) 0XPaHY KaK MAMATHHIC MCTOPHH W SPXHTEKTYPEl DEAEaNbHOMD SHAYEHHS,

B KOMNNEKE ACTPAXAHCKOrD KPENNA BEX0AAT 22 3A8HHA-NEMATHHKS! CTEHb! H BaWHM ACTRAXEHCKOND KPEMNRA, ADXMEPERCKHF Ao, Komnnex: Tpomukora coBopa, ¥cnedckmid cobiop, MaynTeaxTa,
Liefxrays, KonokonsHa, OdHUEpCHe cBETAHULL, KOHCMETOPHA Ayx0BHadA, KasapMa, XIX B, (K ory oT raynTeaxTbl), KasapMa conaatckan, 1806-1818 rr., Kasapma, XIX 5. {y YHTHOA BawHn),
|lom cTapuwero cofiopHora AyxoBeHCTES, NopoxoBoH norpef, HHkonbCkHi HAABDATHEIF XpaM, KMPHINOBCKaA 4acosHA, BopoTa BoAAHEE,

CTPOMTENECTED KaMEHHBIX CTEH K DAlEH ACTPaXaHCKoro Kperna OeiN0 HA4aTo & NpasneHke MoanHa I Mpostoro & 1582 r,, a 33BEPWEHD B NPAENEHHE BrO CbiHA UapA PEA0pa
110aHHOBHa MPH HENDCPE ACTEEHHOM Y4acTHH BOpHEa MoAYHOEA, B BMAY OTCYTCTENA B Te BREMEHA B ACTAXAHH NPOMSBOACTES KHPMHHE NPH CTPOHTENLCTES KPEMNA HONONE30BANH CTAPYH
ITATAPCKYHD NAHHGY C PA3BANMH 3010TO0PABIHCKHX FOPOACE. HKak cooflaeT Kkuapesckan NeToNMCE®, KorAa Bbin <BElAGH HEPTE Ha NOCTPOEHHE KPEMNA KEMEHOT, B OKPYXHOCTH He Bones,
Ak CTOAN CTAPLIF NOIMCAA: KMPNKY NPHESSaH0 Beino BpaTe C AxTyObis, pasinpaTh OCTATKM X3HCKMX ABOPUOE W MEHETER, <CTEHE MOPOAA, CTABMTE B KPEMIE BElX043 BOCEMM DaleH, K
IHapysHOMY MECTY BONLLHE, 4 FAE MEHEE Be bl NOMEHbLE, HO 4TO0LI BCE fibinK 0 TPExX BoAHALAK; © BbIX0AA, FAE By AST FOPOA, Ha BOCTOK CTABHTE BhILE H WHPE Bonbryks GaLIHK, YTofL HOKHO
BEING B HEH NPOS3#aTE. . »,

BOSrNSENANH CTPOHTENBCTED ACTPAXEHCKOMD KPEMIA MOCKOBCKHE MACTEPa ropoA0E0ro Aena Mitzann MeaHoen BenbamiHos, Mpuropii OBusiH n Asak def MyBacTei, HoBGIR KaneHHEIR
ACTRAXSHCKHA KPEMNb COXRaHH hopHy NRAMOYTONBHOND THEYTONEHHKE, HANPABNEHHOND OCTPHEM Ha 3anad. CTeHb! H fallHH 3aBEPWANHTE ABYPOrHHH 3yEUAMH © ABYMA NOMAPYHHAMH HIBEMY H
ICEANOEHHDH MEXAY HHIMK, TEK HISBIBAEMEIN €NACTOUKHHEIM XEOCTOMS (BMNEPEEIE NOABMACA Ha CTeHEX W BawHAx Mockosckora Kpemna). 3yBuel BeinM NpOpesaHE! NeYypak o CTRENEHHLENMK
HaEecHoro BoA AnA cTPeNsObl Mz PYYHOMD OrHECTPENEHOMD opysiA, B mecTax cosanHeHna 3yOuce 1 Doesoi Nnowaark AnA espxHero 008 YCTPSMBANKCh KOCkIE DTBEPCTHA — EaPHHUE,

IMpE AHASHEHABWHEA ANA OBMMBEHHA HENPHATENA FOPAYEH CMONOR M KMNATKOM (BAPoM). TONWHHS KPEMEBCKHX CTEH Konebanacs oT 2,8 A0 5, 2 M. BHYTPEHHAR CTOPOHE CTEH KPEna Whena
WHPOKOE NPACAD C NONYUHPKYIEHEIMH HHLISHA H GONBWHK KONHHECTEOM Nedyp C BOAHLEMK ANA YCTAHOBKH OPYAHH MaN0ro M BonbWoro HapAAS (NEMKad pTHANEPHA). CTeHs! ACTREXAHCKOMD
[KpEMIA KPOME 3TOM0 MMENH EWWE W HOBERWYHD ANA TOMD BPEMEHH CMCTEMY OPraHM3aUHH “0THEHHOrD G0s», B HIX, MOMMMO NYLEHHOMD — NOAWEEHHOr0 05, BEING YCTPOBHE HE NDHMEHABLIAACA

[PaHEE B PYCOKOM KENDCTHOM 30A4ECTEE ADNOMHHTENSHAA NHHHA CREAHEND NHWANLHOTD foA, BofHue! CPEAHEMD M N0ADWEEHHOMD f0A PACMIONArAMHMCL & WAXMATHOM NOPAAKE, HT0 NO3EONAND
[5HEHTENEHO NOBEICHTE NNOTHOCTE OFHA MEPEA CTEHSMH MPH HAM3AEHHH NPOTHEHHKS,, & NPAMONMHERHaA GIOpMa KPEMNEBCKHX CTEH A3BaNa BO3MOMHOCTE BECTH CTRENLEY M3 BLEX CeMH PE3KD

[ ABHHY TED: ENEPEA DalWeH NouTH NapannensHo cTenan, Boessie H3WHN pasABNANMCE BHYTPH H3 HECKONEKD APYCOE, KOTOPEIE COBAMHATNCE NECTHHUAMN, YCTPOBHHEIMH B TONWE CTeH, M3

icasw ADHA BALHH MMENCA BhIX04 HA MNOWAAKY BEDXHEMD f0A. CTEHBI Ka¥ADMD ADYCA GALEH HMEMM NevyDbl C GORHALAMA 478 CTRENGAG! H3 DYYHOMD OrHECTOENBHOMD ODY#HA H BEHHAMCE j

Boraeure Texkct | ¢ Bosepar I
I

—

Puc.3 dopma n3obpaxeHuin 06beKTa M UCTOPUYECKON CrpaBKK

OCHOBHbIMK (*)yHKLlMﬂMM web-noacucTeMbl SBNAKOTCS:

o HanuuMe CUCTEMbl YMpaBneHUs KOHTEHTOM, MpeaycMaTpuBalolien aBToOpU3auMio  goctyna C
aAMWHWUCTPATUBHBIM W KIMEHTCKUM UHTEPHENCOM, ANS YNPaBREHUS COAEPXKaHNEM W CTPYKTYPOI caiTa;

« MaclTabupyeMocTb CTPYKTYpbl CaiTa, MO3BONsIOLWEA 6e3 W3MEHEHUs CTPYKTypbl BCEro cauTa
[eTan13vpoBaTh CTPYKTYpHbIE pasaenbl, A06aBNss BHYTPU HUX NOApa3aerbl;

« OpraHu3aums noucka no KOHTEHTy VIHTepHeT-caiiTa no O4HOMY MM HECKOMbKAM NOAPSA UAYLIMM CrIoBaM,
HenonHoMy CroBy, B0 ¢ NOMOLLbO MHTErpaLn ¢ MOUCKOBLIMM cucTemamm (AHgeke, Google);

« OCyLlecTBneHe obpaTHOM CBA3M C NONb30BATENAMU: NPUEM OT3bIBOB 1 3anpOCOB MONb30BATENei no e-
mail Yepes 3anonHeHne cnewuanbHbIX GopM canTa;
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e Hanun4yvne BHyTpeHHeI7I CUCTEMbI 06pa6OTKI/I CTaTUCTUKN I'IOCGLLleHVIVI, I'IO3BOJ'IFHOLLI|el7I nony4nTb
VIH(*)OpMaLI,WO 0 Hanbonee 4acto nocewaemblX CTpaHuUax, 0 BPEMEHU HaxOXAEHUA Norb3oBaTeNA Ha
CTpaHuLe, 0 NOMUCKOBbIX 3anpocax no CaVITy;

e OpraHusauund rONoCOBaHWA 1 BeAEHNS UX CTATUCTUKN.

Web-noacuctema oTobpaxaeT MHGOPMaLMO O MEpOnpUATUSX Kak B LEMOM, Tak M B COOTBETCTBUM C
onpeaeneHHbIMU kpuTepusimi noucka. Kpome Toro, Ha caifTe npeacTaBneHa reorpacgmyeckas dnekTpoHHast
kapTa ropofia AcTpaxaHb (pUC. 4) C HAHECEHHBIMU Ha Hee aKTUBHbIMW TOYKAMU — OOBEKTAMWU MOHUTOPUHTA,
npeaHasHayeHHast Ans nomnyyeHnst HopMauum 0b obbekTe.

7 450-netve Actpaxanm | MOHMTOPUHI MEDONPYSITHA, NPOBOAKNBIX K 450-neTwra . AcTpaxani - Microsolt Internet EXplorer =[5 x|
Ir
u
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ABTOPM3AUMA 450-netie Actpaxann » MOHMTOPUHT MEPONPUSTHEA, NPOBOAUMBbIX K 450-ABTHH . ACTpaXaHK
nonesoBaTent:
MNpaBHTENLCTBO » KapTa ACTparaHM
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Puc. 4 3nekTpoHHas kapTa r.ActpaxaHb ¢ HaHECEHHbIMW TOUKaMU-0GBEKTAMIM MOHUTOPUHIA

Kaxabiit parMeHT KapTbl MOXeT ObiTb yBENMYEH [0 Pa3MepoB, NO3BOMSIOLMX AOCTATOMHO YETKO YBMAETb
MECTOpPacrnomnoXeHne TOrO UMM MHOrO OOBEKTa, Ha KOTOPOM BbIMOMHAKTCA PaboTbl MO CTPOMTENLCTBY,
PEKOHCTPYKLMM N pecTaBpaLym (puc.5).
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2} http://www.450.aspu.ru/images;5-4_2.html - Microsoft Internet Explorer =& x|
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Puc. 5 YkpynHeHHbI parMeHT kapThl r.ACTpaxaHb.

PDA-Bepcust cucTembl NpeacTaBnsieT cobon aHanmor web-Bepcuit, ONTUMWU3MPOBAHHLIA ANS MPOCMOTPAa Ha
KapMaHHbIX NePCOHaNbHbIX KOMMbIOTEPAX C BbIXOLOM B VIHTEPHET C MOMOLLbHO LWTATHbIX Web-Opay3epos.

bubnuorpadusa

1. “KoHuenuus Ucnonb30BaHWst MHPOPMALIMOHHBIX TEXHONOMN B AEATENBHOCTM thefeparbHbIX OpraHoB roCyAapCTBEHHOM
Bnactu 0o 2010 roga’. PacnopsixeHue npaeutenscta Poccuiickoit ®egepaumun N 1244-p ot 27 ceHTsbpsa 204 roga.

MUHhopmaums 06 aBTopax

lMempoea MWUpuHa KpbesHa — npopekmop no UHHOBAUUSAM U UHGbopMamu3zayuu AcmpaxaHcKo2o
20cy0apcmeeHH020 yHugepcumema, 0.m.H., npodg.; Poccus, 2.AcmpaxaHb, yn.Tamuweea 20A; e-mail:
petrova@aspu.ru

3aiiyeea MapuHa AHamonbesHa — pykosodumenb azeHmcmea ho nedamu U UHGOPMAUUOHHbIM
KomMMmyHUKayusm AcmpaxaHckol obracmu, Poccus, e-mail: infdep@astranet.ru

Lllep6uHuHa OxcaHa BnadumupoeHa - HavanbHuk omdena ACY AcmpaxaHckoeo eo0cy0apCmeeHH020
yHUsepcumema, K.m.H., doueHm, Poccus, e-mail: oksana@aspu.ru

Opman EeeeHuli AHamonbesu4y - HayanbHUK omodena MHmepHem-mexHonoauli  AcmpaxaHcko2o
2ocydapcmeeHH020 yHusepcumema, Poccus, e-mail: evgeny.erman@aspu.ru

TiopuH Hukonaili AnekcaHOpoeuy - gedywuli npoepammucm omdena ACY  AcmpaxaHcko2o
20cy0apcmeeHH020 yHugepcumema, Poccus, e-mail: asu@aspu.ru
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OB OHOM NOAXOQE K NPOEKTUPOBAHMWIO UHTEP®ENCA
ABTOMATU3NPOBAHHOW IOKYMEHTAJIbHON CUCTEMbI

Apcenuit bakaHoB

AHHOmayusi: B cmambe paccmMampusaemcss MemoOuka pacyema, NPOEKMUPOBaHUS U OUEHKU
3peoHOMUYHOCMU UHMepebelica cucmem 0okymeHmoobopoma. MpusedeHa opueuHanbHas Memoduka pacyema
u OaHHble, nony4eHHbIe 8 X00e pabom no npoekmupogaHuk uHmepgbelica AokymeHmasnbHoU cUCmeMbI.

Knroueenle cnoea: npoekmuposaHue uHmepgpetica, dusaliH, 3p20HOMUKA.

BBepgeHue

BospacTaiowas CnoxHocTb 3aday, pelwaemblX C WUCNOMb30BAHWEM KOMMbIOTEPHBIX CUCTEM, MPeAbABMseT
BbiCOKME TpeboBaHWS K WX NPOM3BOOUTENBHOCTM WM BbicTpogencTauio. OpgHako [Ang  yBEnuYeHWs
NPOM3BOAUTENBHOCTM W ObICTPOAENCTBUS KOMMBIOTEPHBIX CUCTEM 3a4acTyl) He 4OCTATOYHO MPOCTO YBENUYUTH
TaKTOBYI0 YaCTOTY NpoLeccopa, paspsaaHOCTb LUMHBI AaHHBIX UK eMKOCTb 1 konuyectso HDD. BeicTpogeitcTaue
W NPOU3BOAMTENBHOCTL KOMMLIOTEPHLIX CUCTEM WUIU CUCTEM “4ENOBEK-KOMMbHOTEP” 3aBUCUT HE CTOMbKO OT
MPOM3BOAMTENBHOCTM  KOMMblOTEpa  WmM  ObICTpoAencTBus  (CkopocT  BBoda  MHAOpMaLMU/KOMaHA)
nomnb30BaTenNs, CKOMbKO OT TOTO, HACKONbKO ByAEeT NOHATHO W NOMHO NpefcTaBneHa MHAOPMaLMs KOMMbIOTEPOM
1 HacKOMbKO “NMOHATHBIMKU™ AN KOMNbOTEPa OyayT KOMaHAbl Nonb3oBaTens. PaccmMoTpum CUCTEMY “yenioBek —
KOMMbloTep” NpeacTaBneHHyio Ha puc. 1.

A\ 4

MOJNIb3OBATENb | KOMNbIOTEP

uHTepdheic
Puc. 1

KomnbloTep npepocTaBnsieT MHOPMALMIO, HAa ee OCHOBE YenoBek-NoNb3oBaTeNlb MPUHUMAET PeLUeHWe W
OCYLLECTBNSET YNpaBnsLLlee BO3AENCTBUE HA KOMMBIOTED, KOMMbLIOTEP BbINOMHAET KOMaHAb! U NpefocTaBnseT
HOBYID, aKTyanbHYl0 MH(OPMaLMIO, Ha OCHOBE KOTOPOA YEroBeK MpUHWMaeT pelleHe W T.4.
lMpon3BOANTENBHOCTL  paccMaTpuBaeMon cuctembl OyaeT 3aBUCeTb OT TOr0 HACKOMbKO 9PrOHOMUYHO
peanu3oBaH WHTEP(HENC CUCTEMbI “4enoBeK — KOMMbLOTEP”. PaccMOTPUM BOMPOCHI OLEHKM U NPOEKTUPOBAHMS
WHTepdbeiica aBTOMATU3MPOBAHHBLIX AOKYMEHTanbHbIX cucteM. CyllecTBYOT pa3HoobpasHble MEeTOAWKM,
NO3BONSIOLLME KONMYECTBEHHO U KAYECTBEHHO OLEHUTb 3PrOHOMUYHOCTL UHTEPdhelCa.

MeToaMKM OLEHKM 3PrOHOMUYHOCTM UHTEPhelca

[ns OLEHKN 9ProHOMUYHOCTU MHTEPENCa UCNONb3YTCS CreayioLLne MeToabl:
1. MeTog akcnepTHbIX/CyObEKTUBHBIX OLIEHOK

OueHka 3proHOMUYHOCTW WHTepdenca NPOBOAMTCA TPYNMOM 3SKCMEPTOB, KOTOPbIE OLEHWBAKT WHTEpdeic,
OCHOBbIBAsCb Ha CBOEM, IMYHOM OnbITe paboTbl. OCKONbKY 3KCMEepTbl OLEHMBAKOT OAUH U TOT Xe UHTepdeic
Nno pa3HOMY, OCHOBbIBASICb KaXbl HA CBOWX CyObEKTUBHBIX KPUTEPUSIX, Lienecoobpas3Ho npuBnekaTb K OLeHKe
rpynny 9KCnepToB (OT Tpex A0 MATW 3KCMepTOB, Tak Kak Mpy CAMWKOM BOnbLIOM KONMWYecTBe BO3pacTaeTr
CMOXHOCTb aHanm3a nosly4YeHHON NHopMaLmn).
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2. TeCTUpOBaHWe - CPABHUTENbHbLIN aHann3

B TecTUpoBaHMM 3PrOHOMMYHOCTM MHTepdienca MPUHUMAKT y4yacThe nonb3oBaTenu. Llenbto TecTupoBaHus
SIBNSIETCS BbISBNIEHME XapaKTepHbIX OWMOOK Momnb3oBaTenst npu pabote ¢ WHTepdencom nporpammbl. Mpu
MpoBeAEHNM TECTUPOBaHWS C y4yacTWeM mnonb3oBaTenen LenecoobpasHo npeanaratb HECKONbKO BapuaHTOB
UHTepdenca cucTeMbl Ans Toro, YTobbI Nonb3oBaTeny BbiGpany Hanbonee 3proHOMUYHbII.

3. KonnyecTBeHHbIe METOABI — MHOFOKpVITepVIaJ'IbeIVI aHanua

OCHOBHBLIMM KONWYECTBEHHLIMW MOKa3aTeNsiMu 9ProHOMUYHOCTH MHTep(beVlca ABNAKTCA: CKOPOCTb pa6OTbI
nonb3oBartens, CKOPpoCTb O6yquVIF|, KONMMU4YECTBO OLLIMBOK.

TpagnuMOHHO ONs KONMWMYECTBEHHOW OLIEHKM 3PrOHOMMYHOCTU WHTepdenca mcnonb3ytoT moaens GOMS (the
model of goals, objects, methods and selection rules) — «npaBuna gnsg uenen, OOLEKTOB, METOAOB M
BblgeneHus» [1]. Mogenupoeavne GOMS nos3BonsieT npeackasaTb, Kakoe KOMMYeCTBO BpeMEHU moTpebyetcs
nomnb3oBaTeNto A1 BbINOMHEHNS TON UMW WHOW KOHKPETHOW Onepauuv npu MUCMOMb30BaHWW LaHHOM MOAenM
WHTepeiica.

CornacHo mogenu GOMS Bpemsl, TpebytoLeecs Ans BbIMOMHEHWS KaKoW-MBO NOCTaBNEHHON 3aa4um CUCTEMO
«Monb30BaTeNb-KOMMBLIOTEPY, SBMSETCS CYMMOI BCEX BPEMEHHbIX MHTEpBanoB, KOTOpble noTpeboBanuch Ha
BbIMNOSHEHME NOCNea0BaTENbHOCTY AENCTBUIA, COCTABNSIOLMX NOCTABNEHHYHO 3aaavy.

MeTog GOMS — gaeT XopoLumMe KONMYECTBEHHbIE OLIEHKM BapuaHTOB MHTEPMENCOB Nonb3oBaTens. Ha npaktuke
pa3paboTyunki NOMb3YHTCA pPacLUMPEHHbIMU MOZensaMu, TakuMmu kak, Hanpumep, CPM-GOMS (critical - path
method GOMS), B KOTOpbIX Y4UTLIBAKOTCS JOMNOMHUTENBHLIE NAapaMeTpbl.

[Ans OUEeHKM 3ProHOMUYHOCTU AOKYMEHTAmNbHbIX CUCTEM LienecoobpasHo WMCMonb3oBaTb Hapsdy C MOAEMbio
GOMS coBOKYNMHOCTb KO3DPULMEHTOB C NOCNEAYHOLWMM NPOBEAEHUEM MHOTOKPUTEPUAIBHOMO aHanuaa. Boiwwe
NpuBedeHHble METOAMKM XOPOLIO MOAXOOAT AN OLUEHKM YXe CyLIeCTBYIOWMX WHTEeP(encoB, OOHAKO WX
3aTpyAHNUTENBHO UCNOMb30BATh NPY NPOEKTUPOBAHUN UHTEPMENCOB.

MeToauka npoekTMpoBaHUA MHTepchenca

PaccMOTpUM  MeToauKy NpPOEKTUPOBaHUS WHTepdieiica Ha NpuMepe aBTOMATU3MPOBAHHOW  CUCTEMBI
HokymenTaumonHoro ObecneveHuns Ynpasnenus (JOY). WHTepdeiic paccmaTtpyBaemoil aBTOMaTU3MpPOBaHHOM
cuctembl [IOY npeactaBnsier coboit nocnefoBaTeNbHOCTb  3KpaHHbIX opM € monsmu. Yactb nonei
3anonHseTCs nomb3oBaTenieM, YacTb MOMEN 3arnonHaeTcs aBTomatuyeckn. Kaxgoe none MOXeT MpuHUMATh
KOHEYHoe uKMCno 3HauveHun. OUeHUM WHGOPMALMK HEKOTOPOM 3KpaHHOW (opmbl. Byaem uamepsiTh
MH(OPMALMIO SKPaHHON (POPMbI Kak YMEHbLUEHWE 3HTPONMU. TO €CTb ECAM PACCMOTPETL 3KpaHHYK ¢opMy [0
3anofiHeHuMs (korda ee CocTosHKe Bbino HeonpeaeneHo), To ee aHTponus 6bina H( X ), nocne 3anonHeHNs BCex
nonen (COCTOSHUE MOMHOCTBIO ONPEAENMIOCh), SHTPONKS cTana paBHoW Hynw. CnefoBaTensHO, MHGOPMaLMIO,
nonyvaemyio B pe3ynbTaTe 3anofHeHUs BCeX Nonen, MOXHO onpeaeniTb Kak

I,=H(X,)-0 unm IX:H(Xi)_

Bce BO3MOXHbIE COCTOSIHWA X; 3KpaHHOM (POPMbI COOTBETCTBYHOLLME UM BEPOSATHOCTW P; NpeAcTaBum B BUAE
Tabnmupl Tab. 1.

Tabnnua 1

X x| X, | X3 | X

1

P |'p| p| P3| P,

CornacHo [1] aHTponusa onpeaenseTcs kak

H(Xz) = _Zpi Ingi’

i-1
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roe Byaem ucnonb3oBath Norapudm no 0CHOBaHMIO Aga. [ns paccMaTpuBaemoit 3kpaHHOM hopMbl ONpeaenum
cneayloLue XapakTepucTuKM:

- NycTb 06LLee KOnMYeCTBO Noneit SkpaHHOM opPMbI COrMacHo [2] He LOMKHO NpeBbiwaTh J = 7,

- KONMYECTBO NoreN ¢ NpeaonpeaeneHHbIM BbIGOPOM (MONS C MPOKPYTKON) HE AOMKHO NpeBbiwaTh K = 5;

- KONMYECTBO NONen BBOAA (A0NYyCKatoLLMX BBOA He Bonee NsTi CUMBONOB) HE JOMKHO NpeBbiwaTh L = 4;

- KONMYECTBO Nonei BBOAA C NOACKA3KOM (T.e. TakMX B KOTOPbIX CUCTEMA OCYLLECTBASIET BBOA CrlOBa MO ABYM
nepebiM OykBam) He AOMKHO npeBbiwats M = 3;

- BBEJEM B PacCMOTPEHWE HEKOTOpbIM  KOIhPuuMeHT R
NporpaMMnUCTOM Ha pa3paboTky AaHHOTO ArieMeHTa MHTepdenca;

XapaKTepuayloLmii  BpeMs  3aTpayeHHoe

- KagoMy TWny rons MocTaBuM B COOTBETCTBUME HEKOTOPbIN KOIMULMEHT fj XapaKTepuayioLmit BpeMeHHble
3aTpatbl onepaTopa Ha 3arorHeHue AaHHoro nons. Toraa obliee Bpemst Ha 3anofiHeHWe AaHHOW SKpaHHOM
hopMbl

J
() =2t
j=1

Mpw 3TMX YCNoBUSIX, ANst AAHHOMO KOHKPETHOrO Cryy4as MOXHO ChOpMynMpoBaTh KpUTEPUIA NPON3BOANUTENBHOCTY
Ons uHTepdheiica

H(X,) > max T.(J) —> min

Pe3ynbTaTbl aHanu3a nonei BBOAA CAENaHHOTO B COOTBETCTBUE C KPUTEPUEM MPON3BOANTENBHOCTY NPUBEAEHDI
B Tabnmue 2.

Tabnuua 2
Tun nons Bbi6op 13 crincka. BBop ¢ noackaskoi. Bsop 6e3 nogckasku.
Onucanue Ho BBoga uHpopmaumm | B uckombix 3 cnosax Hac | Coyetanus 5 byks u3 32.

BCE  TPU  COCTOSIHUS | MHTEPECYKT couveTaHust M3 | Yncrno BOMOXHbIX paBHO-
PaBHOBEPOSATHbI, 5 Oyk no 2. Ynucno BO3- | BEPOSITHbIX  COCTOSHWN
noaTomy [1] | MOXHbIX pPaBHOBEPOSTHLIX | paBHO 32°
H(X)=logn coctosiHuii 10.

YucnenHoe 3HaveHne H(X,)=log3=1584 | H(X,)=10ogl0=3321 | H(X,)=5log32=25

Koadpdpuupenr, XapaKkTepuayoLwuin
BpeMsi, 3aTpayeHHOe NpOrpaMMUCTOM 1 3 2
Ha pa3paboTky anemeHTa nHTEpdenca
Koadpdpuupen, XapaKkTepuayoLmi
BpeEMS, 3aTpa4yeHHOe Nonb3oBaTenem 1 1,5 2

Ha 3anonHeHne nona

BbiBoabl

B cooTBeTCTBME C AaHHbIMK, NPUBELEHHBIMI B TabnnLe 2 MOXHO cchopMynupoBaThb CNeaytLLme pekoMeHaaLmum
ANS NPOEeKTUPOBaHUSI MHTepdenca aBTOMATU3NPOBAHHOW AOKYMEHTANbHOA CUCTEMbI - YUYUTbIBAS KPUTEPWIA
NPOU3BOAMTENBHOCTM, BPEMEHHbIE 3aTpaTbl NONb3OBATENS AOKYMEHTANbHON CUCTEMBI HA 3anonHeHne opMbl
1 BpEMEHHbIe 3aTpaThl NporpaMMKCcTa-pa3paboTyrka Ha co3aaHne uHTepdenca LenecoobpasHo NCnonb3oBaTh
B paccMaTpuBaeMOM MHTepdelice:

- Nonen ¢ npeaonpeaeneHHbIM BbIOopoM (mons ¢ npokpyTkon) K = 3;

- KONMYECTBO NOMEeN BBOAA (AonyckatoLyx BBog He bonee naTu cumBonos) L = 2;

- KONIMYECTBO MOMen BBOAA C MOACKA3KoW (T.e. TakMX B KOTOPbIX CUCTEMA OCYLLECTBASIET BBOZ COBa MO ABYM
nepsbIM byksam) M = 2,

Takum obpaszom, J = 7, T.e. 0bLee KONMYECTBO NOMEN 3KpaHHON hOpMbl COrNAacHo [2] paBHO cemu.
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PA3PABOTKA KOMBUHUPOBAHHOIO METOLA
ana NPOEKTUPOBAHUA CACTEM IOKYMEHTOOBOPOTA

HuHa BakaHoBa

A6cmpakm: B cmambse paccmampugaomcsi Memodbl NPOEKMUPOBaHUS UH(DOPMAaUUOHHBIX cucmem Ons
KpYNnHbIX opeaHu3ayull. Mposodumcs cpasHeHue CmpyKmypHO20 U 06bEKMHO-OPUEHMUPO8aHHO20 nodxoda.
[Ans  npakmudeckol peanusayuu asmomMamu3upogaHHbIX —cucmeM  OoKymeHmoobopoma npednoxeH
KOMBUHUPOBaHHB I Memod pa3pabomku U aHanu3a cucmem.

Knioyesbie crnosa: npoekmupogaHue UHGOpMayLOHHbIX cucmeM, dokymeHmoobopom, desionpoussodcmeo.

BBepgeHue

WHdopmaTtuaumst  ynpaBneHYeckon AESTENbHOCTM  KPYMHbIX — OpraHu3auui  HepaspbiBHO CBsisaHa C
NCMONb30BaHNEM  aBTOMATWU3MPOBAHHbIX  CUCTEM  AOKyMeHToo6opoTa. PamouHble  yHKUMKM — cucTem
JOKYMEHTO060pOTa ONpeaensTcs HopMaTMBaMi AOKYMEHTaLWMOHHOro obecnevenus ynpaenenust (AOY), kak
aBTOMaTU3aUMs TEXHOMOTMYECKNX MPOLECCOB NMPOXOXAEHMS, 0BpaboTK/ U KOHTPONS MCMOSNHEHUS JOKYMEHTOB.
[Mpy 3TOM B Kaxa0M KOHKPETHOW OpraH13aLm 3T CUCTEMbI, MO CyTI, COMPOBOXAAKT OCHOBHYIO AEATENbHOCTb 1
KPOME MepevncneHHbIX (PYHKUMIA BKMOYAKT (DYHKUMM, CBS3aHHbIE CO CMeuudUKon OTpacnu ynpasneHus
[®pepepuk  Bpykc, 2000]. Takum 06pa3om, NPOEKTUPOBLUMKMA WMH(OPMALMOHHBIX CUCTEM  BbIHYXAEHbI
nccnepoBatb cneunduky AOKyMeHTooBopoTa B [aHHOW OpraHu3auuu, OCODEHHOCTM npouesyp MpUHATMS
ynpaBneHYeCck X pPeLLeHnid N Lenblid pag apyrix akTtopos, BAUSIOWMIA Ha YHKUMOHATBHBIE XapaKTEPUCTUKM
MHOPMALMOHHON CUCTEMBI.

Pa3spaboTka npoekToB KpynHOMAacWTabHbIX MHGOPMALMOHHBIX cucteM (MC) CroKHO apXuUTEKTYpbl HEBO3MOXHA
0e3 MCnomnb3oBaHUS CcneunanbHbIX METOZOMOMMA 1 aBTOMATWU3MPOBAHHBIX MHCTPYMEHTaNbHbIX CPEeACTB,
obecneunBaloLLmx NOAAEPXKY NPOLECCOB NPOEKTUPOBAHMS, peanu3aLiy u CONPOBOXAEHUS (PYHKLMOHMPOBAHMS
NC. B kayecTBe Takux CpeACTB BbICTYNAKT MPOrpamMMHbIE KOMMMEKChl aBTOMaTM3aLuMn NPOEKTUPOBAHUS UM
CASE-cpenctaa (Computer Aided Software Engineering), npeaHa3sHaveHHble Ans COKpaLleHUs TPYA0EMKOCTH Y
CPOKOB  MPOEKTUPOBAHWS  MH(DOPMALMOHHBIX CUCTEM 33 CYeT peanusauun  cneuuanbHbiX — S3bIKOB
NPOEKTUPOBAHUSI, CO3AAHNS KONNEKTUBHbBIX CPELCTB pa3paboTki CUCTEM.
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MocTtaHoBKa 3agaum

[ns paspaboTkn npoekta MHGOPMALMOHHON CUCTEMbI JOKYMEHTOOOOpOTa KpynHOM opraHu3auumm, Tpebyetcs
OCYLIECTBUTb BbIBGOP METOZOMOrMM MPOEKTUPOBAHWS CUCTEMbI Ans Haubonee addekTmBHOM paboTbl Mo
BbISIBNEHMIO (PYHKLMOHANbHBIX 3a4a4y U CTPYKTYpbl cucteMbl. Mpu BoiGope MeTogonorum Tpebyercs yuuTbiBathb,
yto pabota OydeT BLINOMHATLCS KaK CreuuanucTam — aHanuTKamW, Tak ¥ cneyuanuctamu npuknagHom
00bnacTti He 3HaKOMbIMW C METOZONOTUSIMI M METOZaMK NpoekTupoBaHus UC.

B cootBetcTBMM C cucTeMHbiM nogxopom  (Structured Analysis and Design Technique SADT)
aBTOMATU3NPOBaHHAs WH(OPMALMOHHAs cucTema npeacTaBnseT Cobon COBOKYMHOCTb B3aMMOCBS3aHHbBIX
0ObEKTOB (3MEMEHTOB), (PYHKLMOHMPYIOLMX COBMECTHO Ans AocTkeHns obwen uenm [O.A. Mapka, 1997].
CyLecTBytoLLME METOAOMOTMM NMPOEKTUPOBAHUS peanuayloT NpeacTaBfieHne B3aMMOCBS3aHHbIX OObEKTOB 3a
CYET UCMOMNb30BaHUS Pa3NMYHBIX rpacpuUecKUX HOTaLMin ANs CO3AaHNS BU3yanbHOM Mogenu. Mpn JocTaTouHON
rnybuHe npopaboTkM Bu3yanbHas MoAenb NO3BONMSET HArMAQHOrO MPEeACTaBUTb He TOMbKO BHYTPEHHEe
CTPOEHWE CUCTEMbI, HO M OTPa3nUTb OCHOBHbIE OCOBEHHOCT (DYHKLIMOHMPOBAHNS.

B meTogonorum npoekTupoBaHus Hambonee M3BECTHbI [Ba OCHOBHbIX MOAXOAA, MPUHLMMMANbHOE pasnnyune
MeXay KOTOpbIMI COCTOMT B pasninyHbIx cnocobax gekomnosuymm [C.B. Maknakos, 2003, A. M. BeHgpos , 2003].
B ocHoBy (pyHKUMOHaNbHO-MOAYNLHOTO UAW CTPYKTYPHOrO MOAXOAA NOMOXEH MPUHLMN (OYHKLMOHAMBHO
AEKOMNO3nLMM, MPU KOTOPOM MOZeSb CUCTEMbl OMUCHLIBAETCH B TEPMUHAX Mepapxun YHKUMA U nepeaaun
WHopMaLUM Mexay OTAEMNbHbIMA  (DYHKUMOHAmbHBIMK  arieMeHTamu. [lpn 06bEKTHO-OPUEHTUPOBAHHOM
noaxope wucnonbayeTcs oObekTHas gekomnosvuus. B aTom criyyae, CTpyKTypa CUCTEMbI OMUCLIBAETCH B
TepMMHAX OOBLEKTOB W CBS3EM MEXOY HWMW, a NOBEAEHME CUCTEMbl OMUCHIBAETCA B TepMuUHax obmeHa
coobuwennammn mexay obbektamu [A.M. Bengpos, 2003, Mpeian Byy, 2000] . [IoCTOMHCTBOM (DyHKLMOHANBHBIX
MoZerneit ABNSeTca peanuaauns NpUHLMNa NPOEKTUPOBAHUS «CBEPXY BHU3», YTO COOTBETCTBYET TPAAULIMOHHBLIM
NpeacTaBNeHNaM nepapxniecknx yHKLMI B opraHm3aLMoHHbIX cuctemax ynpaeneHus [A.A. benses, 2000] .

HepocraTkoM CTPYKTYPHOrO NOAXOAA CYUTAETCH AOCTATOYHO CIOXHbIM NEPEXOA K MPOEKTUPOBaHMIO CTPYKTYpbI
AaHHbIX W NporpaMMHoro obecneyeHns, He06XOAMMOCTb UCMOMNb30BaHUS APYrMX METOLOB W, COOTBETCTBEHHO,
NakeToB aBTOMaTuU3auun. Hanpumep, Ans npeacTaBneHns Mogenei AaHHbIX, paspabaTbiBaeMon nporpaMmMHON
cucteMbl TpebyeTcs MCNonb3oBaThb AuarpamMMbl CYLHOCTL — CBA3b (Entity-Relationship Diagram — ERD), ons
OnpefeneHns BHELHUX CCbIIOK W XpaHUMULL, AaHHbIX TpebyeTcs NCnonb3oBaTh U AnarpaMMbl MOTOKOB AaHHbIX
Data Flow Diagram (DFD). lcnonb3oBaHue pasnuuyHbX BWAOB AMarpamm, YCroxHset —paboty
NPOEKTUPOBLLKOB 1 COOTBETCTBEHHO YBENUYMBAET BpeMs Ha pa3paboTky npoekTa.

Bonee nporpeccvBHON MeTOZOMOMMEN SBNSETCH 0OBEKTHO-OpUEeHTMpOBaHHbIN noaxog (OOMM), B ocHose
KOTOPOro NexuT 0ObekTHas Mogenb, MNpeacTaBfsloWas peanbHblil  MMp B BMOE  COBOKYMHOCTU
B3aumogencTBylomx obbektoB. Metogonoruss 06BHEKTHO-OPUEHTUPOBAHHOTO noaxoda 6asupyeTcs  Ha
npuHYMnax abcTparmpoBaHus, MogynbHOCTW, nonumopduama. CornacoBaHHOCTb Mogenei MpoeKTUpyemoi
CUCTEMbI Ha BCeX CTagusix paspaboTku aensetcs TpeboBaHneM 06bEKTHO-OPUEHTUPOBAHHOTO noaxoda [Ipenan
Byy, 2000].

Ona  peanusaumm obbekTHoro nogxoga B Buge CASE-cpeacts, paspabotaH crneuyuanbHblil - S3bIK
npoektupoBaHus — UML (Unified Modeling Language). Asbik UML npencTaensiet coboit MOLLHOe CpencTBo
NPOEKTUPOBaAHMA W MNpefHasHayeH, Ans  paboTbl  BbICOKOKBANMM(MLUMPOBAHHBIX  CNELWanucToB -
MPOEKTUPOBLUMKOB MHGOPMaLMOHHBIX cucteM [Kpar JlapmaH, 2001], HO sBNSETCS [OCTATOMHO TPYAHbIM Ans
HaxoxaeHns «obLLero A3bika co cneLuanucTamu NpuknagHon obnactu.

BapuaHT peleHus

Kak nokasbiBaeT aHanus 6esHadexHbix npoekmos [Kpar JlapmaH, 2001], oCHOBHbIE OWIMOKM NMPOEKTUPOBAHNSA
BO3HUKAIOT Ha 9Tanax KOHLENTyanbHOro MpOeKTa MpW COrnacoBaHUWM (DyHKUMIA CUCTEMbI CO creuuanucTamu
npuKknagHom obnactu, onpegeneHny ee rpaHnL 1 yyeTa nepenekTms pa3suTus. Moatomy Ans JOCTUKEHWS OQHOM
1“3 rnaBHbiX Uenen BHeapeHus CASE-TexHomoruii — cHabXeHWst BCEX Y4aCTHMKOB MPOEKTa OBLWMM S3bIKOM
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«NOHUMaHNS», Haubornee 9PEeKTUBHbIM OKa3biBaeTCH KOMOWHWMPOBAHHLIA MNOOXOA, WCMOMb3YHOWMIA  Kak
CTPYKTYPHbIN, Tak 1 06BEKTHO-OPUEHTUPOBAHHBIA METOA,

Mpwn Bcex goctonHcTBax OO, Hanbonee KPUTUYHBIM U TPYAOEMKAM B AaHHOM NOAXOLE OCTAeTCs NpaBuibHbINA
BbIOOp 06BEKTOB M JanbHenwas ux paspabotka. Kputepusamu Boibopa 06bEKTOB B NEPBYIO OYepeb SBRAKTCA
MPUHLMMBI NOBTOPHOMO WCMOMb30BaHUS W OMTUMM3aLMS NOCTPOEHWUS NPOrPaMMHOIO KOMMMeKca cucTembl. O
NPUHUMNLI [aneko He O4veBMOHbI ANS CheuuanucToB npeameTHom obnactu. C Apyrol CTOpOHbI, Ans
CNeynanucToB — aHanuUTUMKOB OMpeAeneHHble TPYAHOCTW NpeacTaBnseT npuknagHas obnactb, koTopas MOXeT
NMeTb Maccy OcoBeHHOW He 3aMeTHbIX Ha nepsblit B3rnsA. CTPyKTypHble AuarpamMmbl 6ornee npocTbl Ans
MOHUMaHMS 1 NO3BONSIOT NPOBOANUTL aHaNM3 HeoBX0ANMBIX (DYHKLIMIA CUCTEMBI.

Conocraenss aTM npobnembl 1 Ha OCHOBE UMetoLlerocs onbiTa padpaboTku 6onbwmnx cuctem [H.b. bakaHosa,
2003], Obimo NpeanoOXeHO Ha HavanbHbIX 3Tanax MPOEKTUPOBaHMS AN OOWEeHUs €O cneuuanucTamu
npegmeTHOM 06MacT M CKOpEMLlero W3yyeHusi OCODEHHOCTE# CO34aBaeMON CUCTEMbI, MCMOMNb30BaTh
CTPYKTYpHbIA nogxod, obecneuvBatowimnii: YeTkoe OnpedeneHne rpaHnL, CUCTEMbI, OnpedeneHne BXOAHbIX 1
BbIXO4HbIX MOTOKOB WHEOPMALMN (KOHTEKCTHbIE AMarpamMmbl); MPOLECC MPOEKTUPOBAHWS (DYHKLM «CBEPXY
BHM3», YTO COOTBETCTBYET TPaAULMOHHBIM NPeLCTaBNEHNSM NepapXYecKor opraHmsaLu paboT; BO3BMOXHOCTb
NOCTPOEHNSI BAPUAHTOB NIOTUYECKMX CXeM 06paboTkN AOKYMEHTOB; (DyHKLMOHANbHYK AeTanu3auuio npoueayp
00paboTKn JOKYMEHTOB, KOTOpasi MO3BONSET BbIIBUTb HEAOCTATKM CYLLECTBYHOLIMX NpouleccoB (becrnonesHble,
Heynpaensemble u gybnupytowmecs paboTbl).

B koMGMHMpOBaHHOM MeTOoa€ NpeAnaraeTcsi NPOBOANTL COrNAcoBaHNe ABYX TUMOB Auarpamm: (hyHKLMOHAMbHBIX
AvarpaMm 1 auarpamm norudeckoro ypoHst OOM nocne dhyHKUMOHANbHOM JEKOMNO3MLN BbINONIHEHHOW [0
YPOBHS NIOrMYECKVX onepaLmil. ATo No3BONSAET MaKCUMasbHO MCMONb30BaTh 3HAHUS CNELMAnUCTOB NPUKNaaHoM
obnacTy 4ns BbISBNEHUS BCEX HEOOXOANMbIX (hyHKLMA M NOCTPOEHUS HENPOTUBOPEYMBOTO MPOEKTA CUCTEMBI.

Mpouecc Bbiaenenns obbekto Ans OO npoBoauTcs yxe nocne paboTbl ¢ yHKLMOHANBHBIMW Auarpammamu
Ha OCHOBE pa3paboTaHHbIX CrieluduKalmi. Takoh Noaxo4 Nokasan Xopowue pesynbTaThl NPy NPOEeKTMPOBaHWN
CUCTEM aBTOMaTW3aLMK AOKYMEHTOOBOPOTA KPYMHbIX OPraHw3auuii, B KOTOPbIX CheuuanucTami npegmeTHo
obnactu SBNAMMCb ChneuuanucTbl No Aenonpou3BOACTBY, HE 3HAKOMble C CYLIECTBYIOLWMMW TEXHOMOMUSAMM
NPOEKTUPOBAHMSI.

BbiBoabl

Ons  makcumanbHO  3G(PEKTUBHOrO WCNOMNb30BAHUS 3HAHWA CNeLManucToB npeamMeTHOW obnactu npw
MOCTPOEHMM BOMbLLUMX WHGOPMALMOHHLIX CUCTEM MNpeanaraeTcs MCnonb3oBaTb KOMOWHWMPOBAHHLIA MeTOA
NPOEKTMPOBAHWS, B KOTOPOM Ha HavarbHbIX 3Tanax pPeKOMEHOYeTCs MCMonb30BaTb CTPYKTYPHbIA MNOAXOM.
Cnepylowmm LIaromM NpoOeKTUPOBaHWA AOMKHA ObITb NMOArOTOBKA cneuudukaumuii no BCeM npeayCMOTPEHHbIM
paboTam CTPYKTYpHOro Noaxoda Ans BbisBNeHUs 06beKTOB 1 nepexoaa k npoueccy OO,

YKa3aHHbI1 KOMOMHMPOBAHHBIA METOA MPOEKTMPOBaHWS Obin MCMOMb30BaH AN CO34aHUS MPOEKTOB CUCTEM
[OKYMEHTO060pOoTa A5 psaa KpYMHbIX opraHusauuit, Bknovas: Mpesunanym PAH, MuHuctepcTBO TpaHcnopTa
P® 1 gpyrve KpynHble opraHu3amm.

INutepatypa

[Mapka [1. A., 1997] Mapka [. A., Mak l'oyH K. MeTogonorus CTpykTypHOro aHannaa u NpoexkTupoBaHus. YuebHoe nocobue.
- M.: MetaTexHonorms, 1997.

[C.B. Maknakos, 2003] C.B. MaknakoB., Co3aaHne nHdopmaumoHHbix cuctem ¢ ALLFusion Modeling Suite. — M.: duanor-
MWW, 2003.

[A.M. BeHngpos, 2003] A.M.Bengpos., MpoekTupoBaHne NporpaMMHOr0 0becreveHnst SKOHOMUYECKNX MH(OPMALMOHHBIX
cuctem., M.: duHaHckl u cTatucTuka, 2003.

[Tpeigu Byy, 2000] Mpeigm Byy, Dxeitmc Pambo, Aiisap IxekobcoH. Asbik UML. PykoBoacTtso nonb3osatens., M., AMK,
2000. (c. 429)



68 International Conference eM&BI 2007

[A.A. Benses, 2000] A.A. bensies, 3.M. KopoTkos., Cuctemonorusi oprannsaumin., M.MHOPA-M, 2000.
[Kpar IlapmaH, 2001] Kpar MapmaH. Mpumererne UML u wabnoHos npoektuposanus., M., 3g. gom Bunbsamc, 2001. (¢ 489)

[®penepuk Bpykc, 2000] Ppenepuk bpykc. Mududeckuii 4enoBeko-MecsL, UK Kak CO3LatoTcs NMporpaMmMHble cucTemsl. C-
Metepbypr, Cumeon-nioc, 2000. (¢.298)

[H.B. bakaHoBa, 2003] H.b. bBbakaHoBa., [pobrnembl BHeApeHWs CMCTEM [OKyMEHTOOBOpOTa B rOCYAApCTBEHHBIX
opranmsaumsax. — M., 2003r., MexgyHapogHas mpakTuyeckasi KOHGEepeHUMs «OMNEKTPOHHbIA [OKYMEHTO000pOT W
[OKyMeHTaLWMoHHOe 0becneyeHue ynpaBneHus B GusHecey.

CeeneHus 06 aBTOpE

Huna BopucoeHa BbakaHoea - K.m.H., OoueHm, MHcmumym npobnem nepedayu uHopmayuu PAH, b.
KapemHbii nep., Mocksa, 127994, Poccus; e-mail: nina@iitp.ru

METO[ AHANU3A UEPAPXUU KAK UHCTPYMEHT OBOCHOBAHUSA
BU3HEC-PELLEHUNA

Muxaun MnakcuH

AHHOmauus: Memo0 aHanu3sa uepapxuti npednoxeH T. Caamu okono 30 nem Hasad 0ns npUHAMUS peweHul 8
ycnosusix HeonpedeneHHocmu. OH MoXem Ucnonb308ambcs 01 peweHusi 3aday ynpasnieHus, 8 mom 4ucre,
3a0ay NPO2HO3UPOBAHUSI U CMpameauyecko2o nnaHupogaHusi. B daHHoU cmambe npednoxeH nodxod Ons
npUMEeHeHUs 3mo20 Memoda 8 peweHuU 3a0ay NPO2HO3UPOBaHUS U CMpame2uyecko20 NiaHupPOBaHUs.

Keywords: mMemod awanusa uepapxull, nNpuHsSMue peleHul, NPOeHO3UPOsaHUe, CMPameauyeckoe
NnaHupogaHue, NapHble CPABHEHUS, NPOMUBOPEYLBbIE KpUMepUU, HeonpedeneHHoCMb,

ACM Classification Keywords: H.4 Information Systems Applications: H.4.2 Types of Systems — Decision
support.

OnucaHua meToAa aHanu3a nepapxui

BOnbWWHCTBO OU3HEC-CUCTEM MOXHO OTHECTU K CrIOXHbIM HeLeTepPMUHMPOBaHHbIM cuctemam. [lpuHsATHe
yrpaBneHYeckNX peLlleHnin B 3TWX cucTemax TpebyeT yyeTa MHOXECTBA KpWUTEPUEB, 3a4acTyio MNMoxo
(hopMann3oBaHHbIX 1 NPOTUBOPEYaLLUX Apyr Apyry. Kpome Toro, 4acto OTCYTCTBYIOT OBbEKTUBHbIE NOKasaTenu,
MO KOTOPbIM MOXHO COMOCTaBUTb anbTePHATUBHbIE BapuaHTbl Ans TOro, 4Tobbl BbiOpaTh onTUManbHbIn. [Ans
000CHOBaHMS TakuUX PELLEHUI HyXHbI cneumranbHble MeToabl. OauH U3 HUX — MeTof aHanusa nepapxuit (MAN),
paspabatbiBaeMblil B nocnegHne Tpu [LOECATUNETUS amepukaHckum  ydyewbiM T. Caatn  [Caatu, 1991;
Caatu, 1993]. MAM no3gonsieT ynopsgounte paboTy nuua, NPUHAMALOWErO PeLieHne, U Y4ecTb AOCTaTOYHO
CMOXHYI0 CMCTEMY (DAKTOPOB, BNMSIOLLMX Ha BbIBOP pelueHns. [ing oTpaxeHus B3auMOCBA3N 3TUX (PaKTOPOB OHU
OpraHM3ylTCs B BULE UEPAPXWM, YTO U OMPEAENNIIO Ha3BaHWe MeToda.

CyTb MeToga cocTouT B cneaytoLem. MyCTb Ham HYXHO pelnTb HEKOTOPYIO Npobnemy. 3adukcupyem Kputepuu,
KOTOpPbIM [OIKHO YAOBNeTBOpsATb pewenne npobnembl (Ki, Ko, .., Ki) M ee BO3MOXHbIE peLueHns
(R1, Ry, ..., Rm). 3agava coctout B TOM, 4TOBbI M3 NPEANOXKEHHbIX pelleHnin BoibpaTb Haunydwee. CornacHo
MAW Bbi60p 6yageT npon3BoaMTLCS CreayioLmM cnocobom (MeTod OnucbIBaeTCS NPEAENbHO YNPOLLEHHO).

1. TepBblid LWwar: nocmpoeHue Mmampuy «napHbix cpagHeHul» (MFC). CHayana Mbl [OMXHbI MOMapHO
COMOCTaBMTb APYr C APYroM BCe KPUTEPUW, CPaBHMBAs WX BaXHOCTb ANS pelleHns AaHHoM npobrnembl. 3atem



International Conference eM&BI 2007 69

NS KaXaoro U3 KpUTEPUEB Mbl BbINOHSIEM NOMNapHOe CPABHEHNE BO3MOXHbIX PELLEHWI, OLiEHNBASsH UX BAXHOCTb
OmHocumesnbHo daHHO20 Kpumepusi. B pesynbTtate NoMy4MM OfHY MaTpuLly Nxn 1N MaTpuL mxm.

Ecnn ana cpaBHeHWs [ByX anbTepHaTUB (KPUTEPUEB UMM PELIEHWA) HEMb3s MCNONb30BaTb OOBLEKTMBHbIE
nokasatenu (Bec, AnuHa, CTOMMOCTb 1 T.N.) GyaemM NpUMEHsTb CMeayHoLLy0 CeMHaALATU3HAYHY0 Wwkany: 1 —
paBHas BaXXHOCTb anbTepHaTMB, 3 — cnaboe NpeBOCXOLACTBO CTPOKK Hag CTonbLOM, 5 — cpegHee NpeBOCXOACTBO
CTPOKM Haf CcTonbuoM, 7 — CUNbHOE MPEBOCXOACTBO CTPOKW Haf cTonbuom, 9 — abconTHoe NpeBOCXOACTBO
CTpOKM Hag ctonbuom. 1/3 — cnaboe oTcTaBaHue CTpokM OT ctonbua, 1/5 — cpegHee OTCTaBaHWE CTPOKW OT
cronbua, 1/7 — cunbHOE OTCTaBaHWe CTPOKM OT cTonbua, 1/9 — abcontoTHOE OTCTaBaHWe CTPOKM OT cTonbua. 2,
4,6,8,1/2,1/4,1/6, 1/8 — NpOMEXYTOUHbIE 3HAYEHMS.

2. BTopon wwar: cuHme3s «oKanbHbIX hpuopumemogy. B Kaxaon 13 matpuy, NapHbIX CPaBHEHWUW BbINOMHAEM
crnegylolwue AENCTBUS: CUMTAEM CPERHEEe reoMeTpUYeckoe Kaxaom CTPOKW M HOPManu3yem 3TW BEMUYMHBI K
eauHULE, ANS Yero JennuM Kaxaoe CpeaHee reOMETpUYECKoe Ha CyMMY CPEeAHMX reoMeTpuyeckux. MNonyyeHHble
HOpPManu3oBaHHble CpefHuMe reoMeTpuyeckme 0b6bABNSEM NOKamnbHbIMA - MPUOPUTETAMK  anbTepHaTUB,
COOTBETCTBYIOLLMX CTPOKaM MaTpuLl. B pesynbTate nonyyaem BEKTOP NOKanbHbIX MPUOPUTETOB ANS KPUTEPUEB Y
MaTpuLly 13 NoKanbHbIX NPUOPUTETOB, Kax4as CTPOKa KOTOPOi COOTBETCTBYET OLHOMY BO3MOXHOMY PELLEHUIO, a
Kaxabli cTonbel, — OAHOMY KpUTEPHIO.

3. Tpetui Wwar: npogepka coanacosaHHOCMU Mampul, hapHbIX CPaBHEHUU.

HecornacoBaHHOCTb MINC BblpaxaeTcs B HApyLLEHUM TPaH3UTUBHOCTW OTHOLUEHUS NpeBocxoacTBa (ecrm A>B u
B>C, 1o momkHo BbiTb A>C). HapylieHne 3T0 MOXET HOCUTb XapakTep kadyectBeHbit (A>B, B>C, C>A; ato0
BO3MOXXHO, MOCKOJIbKY anbTepHATHBbLI CPABHMBAIOTCS NOMAPHO), @ MOXET — KONMYECTBEHHbIA. KonuyecTBeHHas
HeCOrnacoBaHHOCTb CBA3aHa C TEM, YTO Mbl HE MPOCTO FOBOPUM O MPEBOCXOACTBE TOM UMW MHOW anbTepHaTUBBI,
HO MbITAEMCS OLEHWUTb 3TO MPEBOCXOACTBO MO HEKOTOPOM LKane (cnaboe/cpepHee/cunbHoe). OTCoaa BO3MOXHa
cutyauus: A>>B, B>>C, A>C.

[leno ocroxHseTcs Tem, YTO Npu CpaBHEHUM HeOBXOAMMO ONepUpoBaTh KAYECTBEHHBIMU MOHATUAMU (CUMbHBIN-
cnabbliin), a B MINC mbl 3anucbiBaeM 1x YncnoBoe 0bosHayeHme.

MpnynHa HecornacoBaHHOCTWM MaTpuUbl 3aknivaeTcs B crnegytowem. Booblwe rosops, cogepxumoe MIC
onpenensieTcs N YMCnamMu — «UCTMHHbIMW Becamuy» anbTepHaTuB. B mpeane matpuua JomkHa COCTOSTb W3
OTHOLLEHW 3TUX N yncen. Ho NOCKONbKY UCTUHHBIX BECOB Mbl HE 3HAEM, Mbl BbIHYXAEHbI BbIOpaTh AN MaTpuLbl
(n2-n)/2 pasnnyHbIX 3HAYEHUI (pasMep MaTpuLbl — NN, HO Ha [MABHOM OMAroHamuM CTOST eauHULbI, a NEBbIN
HVXHUIA TPEYTONbHUK 3aMONHEH BENMYMHAMM, 0OpPATHLIMM MO OTHOLUEHMIO K BENUYMHAM M3 NMPaBOro BEPXHEro
TPEYroNbHMKa), KoTopble BYAYT CYXMTb HEKOTOPLIMU MPUBIKEHNAMU A1 OTHOLUEHWUI UCTUHHBIX BeCoB. Mpu
MOCTPOEHWM MaTpuubl MapHbIX CpaBHEHUA obecneunBaeTcs ee obpaTtHas CUMMETPUYHOCTb, HO B MaTpuLe,
MOCTPOEHHOM M3 OTHOLIEHWUA MCTWHHBIX BECOB, CBSI3W MeXAy onemeHTamu ropasgo 6onee MHOroobpasHbl,
MOCKOJBbKY BEC KAXKOOW anbTepHaTMBbl BXOAMT B (2n-1) aneMeHTOB MaTpuubl (BCE 3MEMEHTbI OOHON CTPOKW M
ofHoro ctonbua).

B MAW cyulectyeT npocTas npoueaypa, kKoTopasi N03BOMSET Nerko onpeaenuTb «OLEeHKY COrmacoBaHHOCTUY»
MMC. [Jatotcs pekoMeHZauWn O TOM, Kakyld OLEHKY MOXHO CYMTaTb XOPOLUEH, Kakylo — npuemremon.
K coxaneHuto, B knaccuyeckux pabotax T. Caatn [Caatu, 1991; Caatn, 1993] HU4ero He roBopuTcst 0 TOM, Kak
onpeaennTb MeCTo HecornacoBaHHOCTU MIIC 1 yCTpaHUTb 3Ty HECOrnacoBaHHOCTb. PekoMeHaaumm no aTomy
MOBOAY MOXHO HaiiTh B pabotax [Mutsarun, 2001; Mnakcuu, 2005].

4. YeTBepTbll LWar: CUHMe3 enobasbHbIX NhpuopuUMemos. YMHOXKAEM YKa3aHHY0 MaTpuly mnoKamnbHbIX
NPUOPUTETOB, COOTBETCTBYIOLMX PELLEHWUSIM, HA BEKTOP-CTPOKY MPUOPUTETOB, COOTBETCTBYIOLMX KPUTEPUAM.
Monyynm BekTop-CTONGEL, NPUOPUTETOB, COOTBETCTBYHIOLMX PELLEHUSAM.

5. TlocnegHuit NATbIN War: OYeHKa coenacosaHHOCMU ecell uepapXuu.

OnycaHHbIi MeToA ecTeCTBEHHLIM 06pa30M PaCcNPOCTPAHSIETCS Ha Cyyail MHOTOYPOBHEBO! NepapXUK.
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WUcnonb3oBaHue MeToAa aHanU3a uepapxun Ana peweHus 3agay NPorHo3MpoBaHUsA

OpHa u3 obnacten npunoxenns MAM — nporHosvpoBaHue Oyayulero cOCTOsiHMS CriokHbIX cuctem. B MAU
3afjaya NMpOrHO3MpOBaHWs MOHUMAeTCs criedylowmuM obpasoMm. ECTb Hekas cuctema, COCTOsiHME KOTOPOM
HeKoTOpbIM 00pa3oM M3MeHsieTCs CO BpemeHeM. CyLiecTBYIOT akmopb! (LEeACTBYHOLLME NWUa), KOTOpble
CNOCOOHbI NOBAMATL Ha pasBuTME CUCTEMbI. [lpuyeM B 3aBUCUMOCTM OT crnocoba AerCTBUS 3TUX aKTOpPOB
CUCTEMA MOXET MeperTy B TO UMM MHOE COCMosHUe. PasnnyHble akTopbl NO-pasHOMY OTHOCATCSA K PasHbIM
COCTOSHMAM cuCTeMbl. Kakne-To W3 COCTOSHMIA ANs Kaxgoro aktopa 6onee xenaTenbHbl, KakMe-T0 — MEHee.
Kaxgbiii 13 aKTOpoB npecneayeT CBOW LEMM M CTPEMWTCS BO3AEMCTBOBATb Ha CUCTEMY TaK, 4Tobbl OHa
okasarnacb MMEHHO B TOM COCTOSIHUM, KOTOPOe Hauboree BbIrOAHO MMEHHO 3TOMY akTopy. AKTOpbl, BoODLE
roBopsl, HepaBHonpaBHbl. CTeneHb MX BIMSHWA Ha Oyayulee cucTeMbl pasnuuHa. 3agaya B TOM, YTOObI
ONpeAenuTb, B KAKOM COCTOSIHAM OKaXXETCS CUCTEMa B pesynbTaTe CyMMapHOro BO3LECTBUS BCEX aKTOPOB.

[ns obosHayeHus «cnocoba AeicTBMiy TOro unm MHoro aktopa B MAM ucnonb3yeTcs TEPMUH «MOUTUKAY.

OTmeTum, yto pevb B AaHHOM Clny4yae UaeT 0 HeAeTePMUHMPOBAHHBIX CUCTEMAX, NMOSTOMY OLIEHKa MOXET ObITh
TONbKO Bep0$ITHOCTHOI;1.

3agaya nporHo3vpoBaHus TpebyeT 0TBeTa Ha CrieaytoLLye BOMPOCh!:
1) Kakum obpa3som onucaTb COCTOSIHUE UCCregyeMor CUCTEMbI?
2) Kakum 06pa3om onucaTtb N3MEHEHME COCTOSIHUS CUCTEMBI B ByayLiem?

3) Kakum obpasom onpeaenutb Haumbonee BEpOSTHBIN XOA Pa3BUTUS CUCTEMbI W TO COCTOSHWE, B KOTOPOM
cucTema okaxercs?

MAM oTBeyaeT Ha 3T1 BONPOCHI CreaytoLwmm obpasom.

Mpexoe Bcero, (UKCUpYETCs HEKOTOpbli Habop napamempos, C MOMOLLBK KOTOpbIX OyaeT onucbiBaThCA
COCTOsIHME cucTeMbl. [ins obosHauyeHus aTux napametpos B MAW ucnonb3yetcs TEPMUH «nNepeMeHHble
COCTOSHMSAY. [MapameTpbl MOryT ObiTh MHOBLIMM, KaK KOMMYECTBEHHBIMU, TaK W Ka4yeCTBEHHbIMU. BaxHO TONbKO
OZHO: UMEHHO MO U3MEHEHMIO 3TWX NapaMeTpoB Mbl ByAem OLEHNBATb U3MEHEHWE COCTOSHWSI CUCTEMBI.

KonnyecTBo napameTpoB MOXeT ObiTb NpOW3BOMLHO GonblumM. Mpobrema B TOM, YTO C YBENUYEHUEM YuCra
MepemMeHHbIX COCTOSHUSI PE3KO YBENMYMBAETCs TPYAOEMKOCTb aHann3a, YTo BefeT He K YBENMYeHuto, a K
YMEHBLUEHWIO TOYHOCTU pe3ynbTaToB. MMpUXOANTCS MCKaTb HEKMA KOMMPOMMCC MeXy TOYHOCTbIO Mogenu U
TPYA0EMKOCTBIO OLIEHKM.

3HaveHne nepeMeHHOU COCMOSIHUS MPU3BAHO OTPa3UTb W3MEHEHUS B COCTOSIHUM UCCIEdyeMON CUCTEMbI. ITO
nerko cgenatb, €CMW 3TW W3MEHEHUs MOryT ObiTb W3MepeHbl B HEKOTOPbIX OOBEKTMBHBIX eaMHMLax
(kmnorpammax, meTpax, pyonsx u np.). OgHako B BonblwunHcTBe cnyvaeB MAW npumeHsieTcs UMEHHO TOraa,
korga OObeKTUBHble eaMHUUbl M3MEpEeHWs OTCYTCTBYIOT. [ns peleHus atoi npobnembl MAW npegnaraet
cnegylowumit nyTs. Mcxoaum u3 Toro, 4to Hac ByaeTt uHTepecoBaTh He abConoTHas BENWYMHA TOMO MM UHOMO
napameTpa, a ee U3MeHeHWe MO CPABHEHWMIO C TEKYLLMM COCTOSIHUEM, HE TO, KaKOro YPOBHS JOCTUrHET Ta MK
Has XapaKTEPUCTUKA, a TO, B KaKyt0 CTOPOHY M HACKONTbKO OHA M3MEHMTCS MO CPABHEHUIO C CErOAHSALLHUM OHEM.
COOTBETCTBEHHO, 3HAYEHWE MEPEMEHHOW COCTOSHWS OyaeT oTpaxaTb He abCOMOTHYIO BENMYMHY HEKOTOPOW
CUCTEMHOWN XapaKTEPUCTUKM, a €€ N3MEHEHME OTHOCUTENBHO 6a30BOro YpOBHS.

[Insi OLEHKM M3MEHEHMS UCMONb3YeTCs YKe 3HaKkoMasi HaM Hevyemkas 17-3HayHas Wkana. TONbKO YMCIIOBOE
BblPaXeHWe Ka4yeCTBEHHbIX M3MEHEHW Tenepb HECKONbKO MameHuM. 31o ByayT uucna ot —8 go +8, koTopble
WHTepnpeTupytoTCa cneaytowm obpasom: 0 — oTCYTCTBIE M3MEHEHNS, +2 — cnaboe BospacTaHue/ybbiBaHue, +4
— cpepHee Bo3pacTaHue/ybbiBaHue, +6 — cunbHOe Bo3pacTaHue/ybbiBaHue, +8 — MakCUManbHO BO3MOXHOE
Bo3pacTaHne/ybbiBaHne. HeueTHble Yncna MHTEPNpeTUPYIOTCS Kak MPOMEXYTOUHbIE COCTOSHMS

Cne,qyrom,vlﬁ lwar nocne Bbl60pa NEPEMEHHbIX COCTOAHNA — OnucaHue CueHapuee 803MOXHO2O0 passumud
cobbimudl. Kaxabin cu,eHale?l 3afaeTCA KaK COBOKYMHOCTb 3HaYEHUI NEePEMEHHbIX COCTOAHWUA. |_|OCKOJ'Ibe
NepemMeHHble COCTOAHMA — 3TO Te MNapaMeTpbl, OTCNeXunBaa KOTOPblE Mbl 6yp.e|v| oLeHuBaTb W3MeHeHue
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COCTOSIHUSI UCCMElyEMOIA CUCTEMbI, @ 3HAYEHIE NEPEMEHHON COCTOSHUS XapaKTepU3yeT U3MEHEHNe HEKOTOPOro
napameTpa CUCTEMbl OTHOCUTENbHO 6a30BOro YpOBHS, KaXabl CLEHapuii OymeT OnucbiBaTb COBOKYMHOCTb
N3MEHEHMIA, KOTOpble MPOW30AAYT B MccreayeMoil cucteme. Kaxablii clieHapuii GyaeT onucbiBaTb HEKOTOPOE
BO3MOXHOe Oy/yLuee COCTOsHUE UCCNedyeMoii CUCTEMbI, YkasblBasi MO Kakum napameTpam Oyayluee cocTosiHMe
cucTeMbl ByfeT OTNMYATLCS OT HbIHELLHEro COCTOSHUSI M HAaCKONbKO CUnbHbIM GyaeT 3To oTnuume. Takue
CLieHapUM Ha3bIBAKTCS KOHTPACTHBIMU UMW UCCIEA0BATENbCKUMM.

KaxapIin Takon cueHapuii umeeT uMst (kpaTkoe 0003HaYeHMe N3 OOHOTO ABYX CHOB), KpaTKOe OnucaHue (13 OaHOM
hpasbl, BbIpaKalOWeEN CyTb CLEHapWs), «4NCIIOBOE» OMMCAHWE B BULE COBOKYMHOCTM 3HAYEHWUN MEpeMEHHbIX
COCTOSIHWS, «CFIOBECHOE) OMNCaHWe B BUAE pacluNPOBKN STUX 3HAYEHWN, NepeBOaa X Ha eCTECTBEHHbIN A3bIK.

C nomoLLpblo MeToaa aHanuaa vepapxui oyeHuUsaemcsi 8epOSIMHOCMb peanu3ayuu Kax0020 U3 KOHMPacmHbIX
cyeHapues. [lanee BO3MOXHbI ABa cnyyas. JInbo KoHTpacTHble CLeHapuu anbTepHaTUBHbI U Mbl 0643aTeNbHO
[OMKHbI BbIOpaTb POBHO OAWH M3 HWX (Hanpumep, BblIOOP HEBECTOM OAHOTO W3 BO3MOXHBIX KEHUXOB B
MOHOraMHbIX CTpaHax). TakoBbiM ByaeT Haubonee BepOSATHbIN CLeHapuit. JIbo UTOroBOe pelleHre SBRSeTcs
HEKMM KOMMPOMMCCOM MEXZY paccMaTpuBaeMbIMi anbTepHaTvBamu (Hanpumep, rocyaapCTBEHHbIN Grogxer,
NPMHUMaEMbIA ToCOYMON C YY4EeTOM BRMSHUSI KaXdoh M3 AYMCKUX dopakuwi). [Ans sToro cryyas BBOAMTCS
noHsATME «0000LEeHHOro cueHapusty. OBO0OLLEHHDbIA CLEHapuii CTPOMTCS Ha OCHOBE KOHTPACTHBIX C y4eTOM
BEPOSATHOCTU OCYLUECTBIEHUS KaXO0ro U3 HUX. B aTOM criyyae KOHTpacTHble CLeHapuu AOIKHbI NpeacTaBnsTh
€060 HEKYO MOSHYH0 (B HEKOTOPOM CMbICIIE) COBOKYMHOCTb.

[insi OLEHKM BEPOSITHOCTM OCYLLIECTBIIEHUS PA3NUYHBIX CLIEHAPWEB CTPOUTCS Uepapxus U3 CReLyoLWmX YPOBHEN:
nepeuyHble hakmopb! (SKOHOMMUYECKME, COLMAnbHbIE, MOMUTUYECKNE, TEXHOMOTMYECKMe U T.M.); akmopsl
(DeicTBylOWME NULA); UeIu akmopoes; nonumuku (BOMOXHbIE CMOCOBLI AEACTBUS) akmopos; KOHMpacmHble
cyeHapuu; 0606weHHbIl cuyeHapud. Mpu HeobXoaMMOCTU KONMMYECTBO YPOBHEN MOXET ObiTb YBENWYEHO MMM
YMEHbLLEHO.

JomuHupoBaHue Oyget onpefensTbCs OTBETaMU Ha Criegylolime BONpockl. Kakoi M3 nepBuyHbIX (hakTopoB
OkasblBaeT G0nbLiee BNMsHWE Ha Dyayliee paccMaTpuBaeMoit cucteMbl? KTo 13 akTopoB okasbiBaeT Oonbluee
BNWSIHWE Ha TOT WK WHOM NepBUYHbIA dakTop? Kakas 13 uenei BaxHee A1 TOrO WK WHOro aktopa? Kakas us
NOMUTUK AaHHOrO akTopa 6orblue crnocobCTBYET AOCTUKEHWIO 3TUM aKTOPOM TOWM WAWM MHOW M3 CBOWX Lienen?
OcyLLecTBeHe Kakoro U3 KOHTPaCTHbIX CLeHapueB 60Mblue COOTBETCTBYET TOW UMK UHOW NOMMTUKE akTopa?

PaccunTaHHble MO 3TOM MepapXuM Beca KOHTPACTHbIX CLEHApPUEB MHTEPNPETUPYIOTCA Kak BEPOSTHOCTM UX
OCYLUECTBINEHUST U MCMOMb3YOTCA MO0 HEMOCPEACTBEHHO (ONS anbTepHaTMBHBLIX CLEHapueB), nmbo ans
CMHTE3a 0606LLEHHOrO CLeHapus.

Mcnonb3oBaHne MeToaa aHanmsa Mepapxmﬁ Anga peweHna 3agay ctpatert4ecKkoro
nnaHnpoBaHuA

OnncaHHoe Bblille MPUMEHeHWe MeToda aHanM3a Wepapxui [ns pelleHns 3afay  NporHo3MpoBaHUS
PaCLUMPSIETCS Ha 3aflaun CTpaTernyeckoro nnaHuposaqus. B MAM cTpaternyeckoe nnaHMpoBaHue NOHMMaETCs
creqytowmmM o6pasom.

B pesynbTaTe peLueHns 3afayn NporHo3MpPOBaHNs Mbl OLIEHUBAEM BEPOSITHOCTb OCYLLECTBIIEHWUS! TOTO MM UHOTO
NCCNea0BaTENbCKOrO CLieHapysl. B 3afaye CTpaTernyeckoro ninaHMpoBaHUs 3TOT NPOLECC HasbiBaETCS «nepeoli
npsiMoli gonHoli». Pe3ynbTaT npsiMoid BONHbI — BbIGOp Hanboree BeposiTHOrO cleHapus. Mockonbky Hanbonee
BEPOSITHbI CLieHapuii COBCeM He 00si3aTenbHO siBnsieTcs Haubomnee xenaTtenbHbIM, BO3HWKAET BOMPOC: a
Henb3s NN KakuM-nnbo cnocoboM yBENMUMTL BEPOSITHOCTb TOFO, YTO COBbLITUS GYAYT Pa3BMBATLCS B HYXXHOM HaM
HanpaeneHun. [ns noucka OTBETA Ha 3TOT BOMPOC MpedHasHauyeHa «nepeas obpamHas eonHa». OHa
HauMHaeTcs ¢ Bbibopa Haubonee XenaTenbHOrO CLEHapWs 1 HanpaBfieHa Ha MOMCK TakuX MOMMUTUK, KOTOpble
MO3BONST YBENUYUTb BEPOSTHOCTb OCYLLECTBIEHUS UMEHHO 3TOTO CLieHapus. [ins 3TOro CTpouTCS Uepapxusi U3
crieaylolnx YpoBHel: KoHmpacmHble cuyeHapuu (W3 HuX OygeT BblbpaH Hauboree xeraewmblit); npobremsi,
MeLLaoLLMe OCYLLECTBNEHNIO Haubonee XenaTenbHOro Ans Hac CLEHapWsi; akmopbl, BINSOLLME Ha peLleHue
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aTux npobrem (Habop aKTOpoB MOXET W He coBmagaTb ¢ HAbOPOM aKTOpPOB MPSMON BOSHbI); LESN aKTOpPOB;
HaLUX NOUMUKU, KOTOPbIE NPWU3BaHbI CNOCOBCTBOBATL PELLEHNI0 NPObieM, KOTOpble MELakT OCYLLECTBIIEHMIO
Hanbonee xenatenbHoro ans Hac cueHapusi. (K coxaneHno, MAW He MOXET [aTb HWUKAKMX peKkOMeHZauun o
TOM, KaKue 3TO AOMKHbI ObITb MONMTUKKA.) Pe3ynbTaT 06paTHOM BOMHbI — HOBbIE MOMUTUKM, MPUMEHEHNE KOTOPbIX
JOIMKHO YBENNYNTD BEPOSITHOCTb OCYLLECTBMEHMS HYXKHOMO Ham CLEHapws.

Obpatum BHMMaHWe Ha credytolume getanu. Mpsamas BonHa CTpounack «HenTpansHoy», 6e3 BblAeneHns Kakoro-
nubo aktopa. Bce aktopbl Bbinu paBHonpasHbl. ObpaTHas BOMHa CTPOUTCS C TOYKM 3PEHUS Kakoro-To aktopa.
[MosBNAKTCA NOHATUS «KEeNaTenbHOCTb CLEeHapus» (4ns Koro?), «Hawm nonuTuky (4su?). 1 Tem He MeHee, Ha
0OpaTHOW BOMHE YYMUTHIBAETCA Ha TONMBKO BbIOPaHHBIA akTop, HO U Apyre AencTByLWMe nuua. Pacyet npocrT.
Ecnu Hawm uenu npoTuBopeyaT LensM Apyrux aktopos, Apyrue aktopbl 6ygyT Ham npoTWBOLEMCTBOBAT.
MoaToMy xenaTtenbHO BbIbpaTh Takue NonuTUKKM, kKoTopble ByayT Hanbonee npueMnemsl He TOMbKO A1S Hac, HO
W NS [pYriX aKTOpOB.

BbibpaHHble B pesynbtate 06paTHOM BOMHbI NONUTUKM 006as/somes 8 uepapxuro, NOCTPOEHHYIO ANS NPSMON
BOMHbI, MOCNE Yero NpOBOAMUTCA «8mopas npsmasi eosnHa». Ee uenb — OLEHWTb, HACKOMbKO MOMNUTUKM,
BbiOpaHHble Ha 00paTHOM BOMHe, NpubnusdT Xenaemoe Ans Hac Oyaywee. pn HeoGXOAMMOCTU MOXHO
NpOBECTI BTOPY0 0OpaTHYK BOMHY, TPETbH NpsiMyto 1 T.4. CyliecTByeT cnocob OLEHKN «CXOAMMOCTMY JaHHOrO
npouecca.

OnbIT npumeHeHrst MAW, nonyyeHHbI MarucTpamy kadeapbl MaTemMaTYeckoro 06ecneyeHIst BbIYUCTIUTENbHbIX
cuctem MepmcKoro rocyHMBEpecUTETa, NOKA3biBAET, YTO ITOT METOL MOXET ObiTh YCMELHO WUCMonb3oBaH AN
BbIBOPa CTpaTeri pasBUTUS NPeaNPUATUI CAMOro Pa3HOro PoAa.

MyTh yMeHbLIeHUs TPYAO0EMKOCTM METOAA aHanm3a uepapxun

OpHMM M3 rMaBHbIX HEOOCTATKOB MEeTOda aHanuaa Mepavau7| ABNAETCA ero L-I[I)G3BI::I“IEH‘/’IHO BbICOKaA
«3KCNEePTOEMKOCTb». OHa cBsi3aHa ¢ ABYMA MOMEHTaMU: HeobXxoaMmMOCTbH BOMbLUIOro Yucna NapHbIX CpaBHeHMIZ
1 HECOrnacoBaHHOCTbIO (I'IpOTMBOpe‘-IMBOCTb}O) AKCMEPTHbIX OLIEHOK.

B kauecTBe mnnioctpauum notpebHOCTH B BONbLIOM YMCTe NapHbIX CPABHEHWUA PACCMOTPUM BbILLEYNOMSHYTYIO
nepapxuio Ans pelleHns 3agay nporHoauposanus. CaaTi NO3BOMSET KaXOOMY 3NEMEHTY Mepapxuv UMeTb 4O
15 notomkos. MNyctb nx Byaet Tonbko 7. Toraa aHamm3 nepapxun notpebyet 3anonHuts 113 MIC pasmepom
7X7: ogHa maTpuua Ans cpaBHeHUs akTopos, 7 — ANs OLEHKN aKTOPOB OTHOCUTENBHO KaXgoro 13 ¢haktopos,
7— NS COMOCTaBneHUs Lienen kaxgoro u3 cemn aktopos, 49 MIMC — ans cpaBHEHMs MOMMTUK aKTOPOB MO
OTHOLIEHWIO K MX LUenam (y cemu aktopoB ueneid 49). 49 MMC — ons OLEHKM KOHTPACTHbIX CLeHapues
OTHOCUTENbHO 49 NONWTMK, KOTOpble MOryT ObiTb peanu3oBaHbl akTopamu.. [py yBEnuYeHUM Konm4yecTsa
notomkoB Ao 10 konuyectso MIC Bo3spacTtaet o 221, a pasmep matpusl — ao 10x10.

[ns CHWXEHNS AKCNepTOEMKOCTM MeToAa Obinv NPeanoXeHb! CreayoLe MEXaHN3Mb:
1) noctpoenue MIC, cornacoBaHHbIX «M0 NOCTPOEHMIOY;
2) YMEHbLUEHME YnCTa CPABHEHUIA 3@ CYET UCKIIOYEHNS U3 MEPapXMM YaCTyh SNIEMEHTOB;

3) ycKopeHue noucka paccornacoBaHHOCTEN B MAaTpULE NapHbIX CPABHEHMIA, BbIOOP 3NEMEHTOB, COrNacoBaHue
KOTOpPbIX AaCT MaKkcMMarbHbIN A ekT.

Ins noctpoennst MINC, cornacoBaHHbIX «MO MOCTPOEHMIOY, paspaboTaHa cneuuanbHas «Tabnuua CrnoxeHus

cpasHeHuity (TCC).

Mpumenerne TCC 6asnpyeTca Ha cnepytowlem dakte. PaccMOTpUM TPOIKY anbTepHaTUB ai, @;, ak.C BeCamu pj,
i i

Pi» Pk. AnemeHTbl MIC, COOTBETCTBYIOLLME CPABHEHMIO STUX anbTepHaTUB ApYr C ApYroM, ByayT paBHbl R, il

Pi Px

j
E. (B uMcnnTene — BEC «3rEMEHTA-CTPOKMY, B 3HAMEHaTene — Bec «anemeHTa-ctonbuar). Torma nocne
Pk
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3anonHeHus aKkenepToM Miobbix AByx anemeHToB MINC BO3HMKAET kenaHue TPETUM BbIYMCMIUTL aBTOMATUYECKN.
TakoMmy aBTOMaTU4YECKOMY BbIYUCTIEHIO NPENATCTBYET HEYETKOCTb LUKaMNbl CPAaBHEHWA. TpaauumMoHHas Tabnuua
YMHOXEHWS B AaHHOM Ccrlyyae He rogutcs. Hanpumep, ecnu a; UMeeT o4eHb cnaboe NpeBOCXOACTBO Hag aj, a) —
cpefHee NPeBOCXOACTBO Haf ak, TO Kak OLEHWUTb OTHOLIEHWE a; 1 ax? [Ang 0TBETOB Ha NofobHbIe BONPOCkI bbina
pa3paboTtaHa cneypanbHas Tabnuua «CnoxeHus cpaBHeHUy. Tabnuua coctaBneHa B TepMUHaX KaueCTBEHHOM
LKanbl U NpeanaraeT Ans Kaxaon napbl «CkrnagblBaeMblX CPaBHEHWUA» Aana3oH BOSMOXHbIX BapUaHTOB (04eHb
cnaboe NpeBOCXOACTBO + O4eHb criaboe NPeBOCXOACTBO = OT O4eHb cnaboro 40 CpeaHero NpeBOCXOACTBA,
cnaboe NpeBOCXOACTBO + CpeaHe MPEBOCXOACTBO = OT CpefHe-CUNbHOMO A0 CUMbHOTO NPEeBOCXOACTBA U T.4.).
Kauyectso TCC 6b110 NpoBEPEHO Npu aBTOMATMYECKON reHepaLum okono 600 TbiC. epapxuit. Bce nonyyeHHbie ¢
ee nomolwbio MINC nmenu xopoluyto creneHb cornacosaHHocTt (8o 10%). (Mo Caatn cTeneHb cornacoBaHHOCTH
p0 10% cuutaetcs xopowei, Ao 20% — Tepnumon, cabile 20% — Henpyemnemon.)

Mpu pyyHom 3anonHeHun MIIC Tabnuua CrnoXeHWs CPaBHEHU MOXET WCMONMb3oBaTbCs AMS OnepaTUBHOTO
KOHTPONS AEMCTBMS 9KcnepTa. HaumHas co 2- CTpOKM, BBOAWMbIE 3KCmepToM anemeHTel MIC moryT ¢
nomoubto TCC noBepsiTbCst Ha COOTBETCTBME PaHEEe BBEAEHHLIM 3HAYEHWAM. Takum 0Dpa3oM MOXHO BbISIBUTH
HecornacoeaHHocTb MIMC HenocpeacTBEHHO BO BpeMsi NOCTpoeHus. [pn 3ToM Heobxoaumo MMETL B BiaY ABa
MOMeHTa. Bo-nepBbiX, HECOOTBETCTBUE «HUMXKHMX» CTPOK «BEPXHUM» MOXET O03HAYaTb HETOUHOCTb KaK «BHU3YY,
TaK 1 «HaBepxy». Henb3s cuntaTb «BEPXHUEY 3MEMEHTLI «b0Mnee npaBuibHLIMUY TOMbKO NOTOMY, YTO OHW Dbl
3anncaHbl paHee «HWxHUX». Bo-BTOpbIX, 3HauYeHus u3 TCC aensoTcs He bonee, YemM pekoMeHZaLmeNn, KOTopyio
3KCNEPT BONEH NPUHUMATL UMK HE NPUHUMATb.

Ewe ogHum ceoicteom MIIC, koTopoe XO4eTcs MCMonb3oBaTb ANS YMEHBLUEHUS Harpysky Ha SKcrepTa npu
3anorHeHN MaTpuubl, sBnseTcs ee obpaTHas CUMMETPUYHOCTb (NEMEHTbI, CUMMETPUYHbIE OTHOCUTENBHO

o i ]
rMaBHOW OauaroHanwu, A0JIXHbI ObITb O6paTHbIZ HaA auaroHanbto — B, 3Ha41T nofd amaroHanbio — E) KaxeTtcs

Pi pi
€CTECTBEHHbIM MCMOMNb30BaTh 3KCMepTa AMs 3anofHeHUs TOMbKO OAHOW MOMOBWHbI MaTpuubl, @ BTOPYIO
nony4nTb aBToMaTyecku. [lenatb 3TOr0 HU B KOEM cnydvae Henb3s! Kak nokasbiBaeT OMbIT, Npy 3anofnHeHum
MOMHON MaTpuLbl, Ha3blBaeMble SKCMIEPTOM OLIEHKW [aneko He Bceraa SBRSKTCS 00paTHO CUMMETPUYHBLIMMU.
Bonee TOro, MHOTAa OLEHKA MEHSIETCA HE TOMbKO KONMYECTBEHHO, HO U KAYeCTBEHHO (MpU HavanbHOM
CpaBHEHWW a; > aj, Npu MOBTOPHOM — @ > a). [1o3aToMy 06paTHyl0 CUMMETPUYHOCTb MOXHO U [OSKHO
“cnonb3oBaTb, HO HE AN aBToMaTu3aumu 3anonHenus MIC, a Ans KOHTPONS MPUHUMAEMbIX SKCMEPTOM
PeLLEHUI.

BTopoit MexaHW3M — WCKMIOYEHWE M3 MEpapXum HEKOTOPbIX 3NIEMEHTOB — OCHOBBLIBAETCS HA CreayHoLwmx
paccyxaeHnax. KayectBo BbipabaTbiBaeMbIX PEKOMEHZAUWA 3aBUCUT (KaKk MUHMMYM) OT TPeX (haKTOpOB:
KayecTBa Mepapxuu, KBanuukaLum sKkcnepTa U Ka4ecTBa 3anorHEHUS IKCNEPTOM MaTpuL, MapHbLIX CPABHEHMIA.
YBennunBas geTanbHoCTb Mepapxun, Mbl MOXEM YBENNYMTL Ka4yecTBO Mepapxun. Ho npu 3TOM CTPEMMUTENBHO
BO3pacTaet konuyecTso u pasmep MIMC (npumep 6bin npueegeH Bbilwe). COOTBETCTBEHHO, BO3pACTaeT Harpyska
Ha  aKkcnepta, MX  3anonHstowero.  [ns  KAYeCTBEHHOrO  BbIMOMHEHWs  paboTbl  Tpebyetcs
BbICOKOKBaNN(MLMPOBaHHbIN cneumanucT. Bpems Takux paboTHUKOB — Aoporo. M103ToMy yBenuyeHue Harpysku
BEAET K COKPALUEHWUIO BHUMAHUSI, YOENSEMOro KaXaoMy KOHKPETHOMY BOMPOCY, BEAET K CHUKEHMIO KayecTBa
3anonHeHNs matpul. B pesynbTate MOXeT OKasaTbCsl, YTO YBENUYMBAS AETanNM3auMi0 Mepapxun, Mbl HE
MoBbILLAeM, a NOHMKAEM KaueCTBO MOLEN.

Bo3HuKaeT BOMpoOC: CyLecTByeT N cnocob onpeaenuTb, Kakas CTeneHb AeTanu3auuu uepapxum sensieTcs
Haunyywen? OTeeT BymeT copepxatb B cebe NpoTMBOpeYMe: W HET, U aa. HeT — NoTOMy YTO 3TO HEBO3MOXHO
chenatb CTaTUYecks, B MOMEHT MOCTPOEHUSI nepapxin. [la — MoToMy YTO 3TO OKa3blBAaeTCsi MOXHO CAenaTb
AVHaMWU4ECKU BO BpEMs aHann3a uepapxum, noaTanHoro NPOABMXKEHIS OT €€ KOPHEBOI BEPLUMHbI K KOHLEBLIM.

B xome nocTpoeHns nepapxuv Mbl He UMEEM eLle HWUKAKOA WHGOpMaLUM O 3HAYUMOCTW TOrO WNW WHOTO €ee
anemeHTa. lMo3TOMy B 9TO BPEMSI Y HAC HET HWKAKMX OCHOBAHWN MPUHMMATb PELUEHMEe O TOM, CrieayeT fnu
BKMKOYATb TOT MIM MHOW 3NEMEHT B Mepapxuio unn 6e3 Hero MoxHo oboituck. Moatomy Yem Bonee nogpobHas
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nepapxusi ByaeT nocTpoeHa, Tem nyywe. MHoe feno — auHamuka. lMpouecc aHanuaa nepapxun 3akniovaeTcs B
TOM, YTO Mbl [BWraeMcsi CBEpXy BHU3, 3anOfHAEM MaTpuLlbl MapHbIX CPaBHEHUIA W BbIYUCNSIEM CHavana
nokanbHble, a NOToM M rnobanbHble Beca 9nemeHToB. [lpu 3TOM 3MeMEHTbl €CTeCTBEHHbIM 0Bpasom
KnacTepu3ytTcs (Hanpumep, BCE aKTOpbI, BCE LeNM OJHOT0 akTopa, BCE NOMMUTUKM OAHOrO aktopa). MosiBnseTcs
BO3MOXHOCTb B KXJOM KnacTepe OTAENNUTb BECOMbIE, 3HAYMMbIE 3IEMEHTbI OT HE3HAYNUMbIX. M HE3HaUMMbIE —
oTOpocuTb. Hanpumep, nycTb nepBOHaYanbHO Mbl BKAKYMNW B nepapxuto 10 aktopos. Mocne BblMUCIEHUS UX
rnobarnbHbIX BECOB BbISCHUIOChH, YTO pelleHne npobnembl Ha 80% 3aBUCUT TOMbKO OT YEThIPEX aKTOPOB (BEC
kaxgoro — 15-25%), a cymmapHbIid BKINag ocTanbHbIX WwecTh aktopoB — 20% (Bec kaxgoro 3-4%). BosHukaet
BOMPOC: CTOWT NI NPOAOMXKATb aHaNW3 3TUX LECTI aKTOPOB, ECMIM OT HUX MOYTW HUYETO HE 3aBUCUT?

Takoe [AMHaMUYeckoe MPOPEXMBaHWE Mepapxuu MO3BOMSIET 3HAYMUTENBHO COKPATUTb TPYLOEMKOCTb aHanW3a.
Bes Hero aHann3 KpynHbIX epapxuii CTAaHOBUTCS MOMPOCTY HEBO3MOXHbIM.

lMpopexuBaHne vepapxun NPUBOAUT K BOMPOCY O KOPPEKTHOCTW 3TOrO AENCTBUS, O TOM, Kakoe BIMSHWUE OHO
OKa)XET Ha KOHEYHbII pesynbTaT. Kak CKaXeTCs UCKMOYEHNEe TOrO MM MHOTO SNEMEHTa Ha BECax KOHTPACTHbIX
CLEHapueB, T.. HAa Tex peKkoMeHaauusix, kotopble OygyT BbipaboTaHbl B pesynbTate npumeHenns MAW? B
NPUBEAEHHOM HamW MpuMmepe KapTuHa Bbina AOCTaTOMHO SICHA, pa3spbiB MEXZY NuaepaMn 1 aytcangepamu
[OCTaTOYHO BENUK Kak Mo Ux MHAMBMAyanbHbIM BecaM (15-20% npotus 3-4), Tak 1 no cymmapHbim (80% npoTus
20). B npakTnyeckux 3agadax kapTuHa He Bcerga HacTonbKo KoHTpacTHa. OTcioga — 4Ba BOMpoca, OTBETbI Ha
KOTOpble AOMKHbI OMpeaensTb 4OMNYCTUMOCTb NpOpexuBaHus. Kak CKaXeTcs Ha KOHEYHOM pesynbTaTe
oTbpacbIBaHME dNEMEHTA C TEM WM UHBIM BECOM? (ONeMEeHTbI Kakoro Beca ele MOXHO 0TBPOCHTb, a Kakoro —
yXe Henb3n?) Kak CkaxeTcs Ha KOHEYHOM pesynbTaTe OTOpacbiBaHue rpynnbl 3NEMEHTOB C TEM WK UHbIM
cymMmmapHbIM BecoM? (KakoB MOXKET BbITb CyMMapHbIA BEC OTOPACHIBAEMbIX 3NIEMEHTOB?)

K coxaneHuto, TOYHbIX OTBETOB Ha 3TW BOMPOCHI NOKa He HaiaeHo. 1o nomy4eHHbIM OLeHKam B Cryyae
oTbpacbiBaHMs aKkTOPOB C CyMMapHbiM BecoM B 10% BEPOSATHOCTb CMEHbl Naepa B CIMCKE KOHTPACTHbIX
cueHapueB cocTaBnsieT okono 5%. lMpu otbpackieaHnn 20% 3Ta BeposTHOCTL BospacTaeT Ao 10%. [Mpu
oTopackiBaHun 30% — ao 15%. Mpwn otbpackiBaHum 40% — Ao 20%.

Mockonbky OLEHKa BRMSIHUSI MPOPEXMBAHUS HA KOHEYHbIA Pe3ynbTaT HeTOuHa, ObINo MPeAnoXeHO 3aMeHNUTb
npopexuBaHue 6oree MArkon onepawyeit — CBepTkon. 3akniyaeTcst OHa B TOM, YTO YaCTb HAMMEHEE 3HAYMUMbIX
9MEMEHTOB KnacTepa WCKMIYaeTCs U3 PaCCMOTPEHMS!, HO «He COBCEM». BMECTO HUX B KrnacTep BKMOYaeTcs
HOBbI SEMEHT C UMEHeM «/ apyrie» 1 ¢ BECOM, paBHbIM CYMMapHOMY BECY WUCKIIOYEHHbIX 3IEMEHTOB. Takum
06pa3om, MCKIOYEHHble 3MEMEHTbI MPOJOIIKAT BMUSTL HA MPUHATME PeLleHUs. Ho MocKonbky Bce OHU
CBEPHYTbl B OAWH eAMHCTBEHHbIN 3NMEMEHT, UX [JarnbHeilumnii aHanus yxe He TpebyeT Tpyposatpar. (CBepHyB
aKTOpOB-ayTCaNAEpoB, Mbl M36aBnsieMcs O HeOBGXOAMMOCTM aHanM3MpoBaTb MX LMW W NOMUTUKA.) B Tom
crnyyae, ecnu anemeHT «[pyrue» fomkeH nosisutbes B MIC, BO BCEX NO3MLMSIX CTPOKW W cTonbua MaTpuubl,
OTHOCAILLMXCS K 3TOMY 3MEMEHTY, CTaBUTCS OHO W TO Xe «HEWTpanbHOoe» 3HayeHue, He BNUsIOLLEe Ha Beca
oCTarbHbIX 3N1eMeHTOB (1/n, rae n — KONMYECTBO CPABHUBAEMBIX aNbTEpPHATHB).

Kak nokasblBaeT OMbIT, 3aMeHa NMpOpeXuBaHNUS Ha CBEPTKY Bceraa MPUBOAMT K HEKOTOPOMY «CrMaXMBaHWIO»
pesynbTaToB. PasHuLa Mexay Becamu KOHTPaCTHbIX CLiEHapueB CTaHOBUTCS MeHee OLyTUMOW. MpumepHo B
10% cnyyaeB npopexvBaHWe M CBEpTKA MPUBOAST K CYLLECTBEHHO pa3HbiM pe3ynbTaTam: K TOMY, YTO Y
KOHTPACTHbIX CLiEHapWUeB HE MPOCTO MEHSIOTCS Beca, a B CMUCKE KOHTPACTHbIX CLiEHApPUEB MPOUCXOANT CMeHa
nuaepa.

TpeTuit MexaHW3M COKPALLEHWNSI SKCMEPTOEMKOCTM CBA3aH C YCTpaHeHUeM HecornacoBaHHocten B MIC. Kak
yxe OblNo CKa3aHO Bbllle B pa3fene, NOCBSALEHHOM OMUCaHMK0 METOAa, PeKOMEeHZauuu Mo 3TOMy MOBOAY
npueegeHsl B pabotax [MutaruH, 2001; Mnakeu, 2005].
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BbIABINEHUE HECOOTBETCTBMW B MOLAEJIU NEHA
WHOOPMALIMOHHOWN CUCTEMbI

Bukrop JleBblkuH, Makcum EBnaHoB

AHHomauyus: B daHHoU cmambe paccmMampusatomcsi 80NPOChI 8bISNEHUs Hecoomeememeaul 8 Modenu 2eHa
UHGhopMayUOHHOU cucmeMbl nymem aHanusa ocobeHHocmu onepayud, ocywecmernseMbix Had uHgopmayuel 8
OuHamuyeckol MynbmucmaburbHol UHGOPMayUoHHOU cucmeme. [Ins aHanusa cucmembl npuMeHsemcs
gosspam ®epmu-llacma-Ynama (®F1Y) — sieneHue pacnpedeneHus SHepauU NEPBOHaYaIbHO20 803MYLWEHUS NO
8bICWUM 2apMOHUKaM ¢ nocredyowum cb60poM 8 CNeKmp NepeoHayaibHO20 803MYWEHUS

AHanu3 npuYMH BO3HWKHOBEHWSI MPOTMBOPEYMA B XOAE MCCnefoBaHust GW3Hec-npoueccoB, paspaboTku,
ajantauuv, BHEOPEHWS U CONPOBOXAEHWS WHGopMaUMoHHbIX cucteMm (MAC) nokasan cnegywowee. B
GonbLWKHCTBE CRyYaeB 3TW NPOTMBOPEUUS U MPUYMHBI, UX Bbi3BaBLUME, SBNSIOTCA CREACTBAEM W3HAYarbHOMO
npeacTasnenns MC kak paBHOBECHOW YCTONYMBON CUCTEMBI. B CBSI3M € 3TUM aKTyanbHOM cTaHoBUTCS npobnema
pa3paboTkm MeTogonorMM, MeTo4oB 1 Mofernei NPoeKTMpoBaHua 1 akcnnyatauum MC, B 0OCHOBE KOTOPbIX NEXNUT
npeactasnedne WC kak guHammyeckod MynbTucTabunbHom cuctembl [1]. OcHOBbiBascb Ha Nogo6HOM
NpeacTaBNeHNN, aBTOPbI NPEANOXMIN KOHLENLMO nHopmaumoHHoro reHa (UN). Moa U noHnMaetcst B obwem
cnyyae ynopsiioveHHas 1 B CUIbHOW CTEMEHM ckaTas nocnefoBaTeNbHOCTb 3HaHuil (npasun) noctpoerns UC B
LenoM 1 ee OTAEMNbHbIX anemeHToB. Mo cBoer cytn U aensetca metamogensio UC - opmanmsoBaHHbIM
npeacTaBneHeM, KOTopoe onpeaenseT CUHTaKCUC U CEMaHTUKY KOHKPETHbIX peanuaauuit IC n ee KOMNOHEHTOB
[2]. XoTa TepMuH «MeTamogenby B 3TON TpakToBke npuobpen 6onee y3kuin CMbICA, CyTb €r0 OcTanach Toi Xe,
YyTO M B TPaAMLMOHHOM TEOpUM CUCTEM, FAe CYLIECTBOBAHWE METaonucaHus W MeTaMogenu sBnsetcs W
HeobxoauMbIM, U KOHCTPYKTMBHbIM [3]. Haubonee npuemnembiM Cnocobom opraHvsaumm MeTamogenu
NpeacTaBsSeTcs peannsaums HEKOTOPOro MexaHu3ma, obecneunBatoLLero pasgenbHylo opraHu3aumio paboThl
MexaH13Ma NorMyeckoro BbiBOAA 1 MEXaHW3Ma WHTepnpeTaLmuy pesynbTaToB BbiBoga [4].
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Mcnonb3osanue koHuenuuy U nossonsieT paccmaTpusath npolecc npoekTuposanus MC kak cuHepreTuyeckoe
B3aUMOJECTBME OTAENbHbIX AMEMEHTOB CUCTEMbI. [JaHHOE B3aUMOLENCTBME MO3BONMT PELUTL Npobnemy
BbISIBMIEHUS U YCTPAHEHWUs MPOTMBOPEYUI, BO3HMKAMOLMX M3-33 HEOAHO3HAYHOTO BOCTIPUSITUS MPEAMETHO
06nacTy yyacTHUKaMm NpoekTa.

[Ona BbISBNEHMS 3TUX NPOTMBOPEYMIA aBTOPbI MPEAnaralT npoaHanu3vMpoBaTb OCODEHHOCTM onepauui,
OCYLLECTBMSEMbIX Haf WHQOPMaLMen B ANHAMUYECKON MynbTuctabunsHo C. B pesynbtate atoro aHanwsa
MOXHO chenaTb BbIBOA, YTO HapylleHue YCTOWumMBbIX cocTosiHu WC aBnsieTcs CneactBMEM BbINOSIHEHWS
UCKIIOYMTENBHO OnepaLuin reHepaLmn HOBOW MHGbopMaLn [1], NOCKOMbKY TOMBKO Takue onepawmn opMupytoT
HOBblE YCTOMYMBbIE COCTOSIHUS. [109TOMY BbISIBMiEHUE W yCTpaHeHWe NpOTUBOPEYMI ChedyeT NpoBOAUTb MO
pesynbTaTaM aHanMsa reHepauuu M pacrpocTpaHeHUs HOBOW MHOPMaLnM Ha KaTeropHO-TOMOMOrYeCcKOor
mozenu UI, obbekTamn KOTOPOi SBNAKOTCS aTPUBYTLI M CTPYKTYPbI aTpUbYTOB MHADOPMALIMOHHOMO NPOCTPaHCTBA
NC, a mopdmamamm — onepawuuu, OCyLLEeCTBNSEMbIE Hag 3TUMK aTpubyTamu n CTpyKTypamu aTpubyTos.

BbinornHeHWe KOHKPETHOW onepauun reHepauum HOBOW WHdopmauuu MoxeT npusect MC Kk ogHomy M3
cneayoLwmx COCTOSHMIA:

1) onepauus reHepaumMM HOBOW  WHGOPMaUMM  OCYLLECTBNSIETCS OAHMM  anemeHtom WU, a
CreHepupoBaHHas WHgopmMauns pacnpoctpaHsetcds B WC B COOTBETCTBMM CO  CTPYKTYPHBLIMU
ocobeHHocTaMu UT;

2) onepaumst reHepaLuun HOBOW MHOpMaLUM OCYLLECTBNSAETCA 0gHUM aneMeHTom I, ogHako Ha nyTu
pacnpoCTpaHeHUs  CreHepupoBaHHOM  MHGopmauuv  HabntogaoTcs  06pbiBbl  MapLUpyTOB
pacnpocTpaHeHus uHhopMaLmy;

3) OfHa 1 Ta Xe onepauus reHepaLmm HOBOM NHAOPMALMN OCYLLECTBINETCS HECKONbKUMU ArIEMEHTaMM
WI, a pacnpocTpaHeHue CreHepupoBaHHOW MHGOPMaUMM B COOTBETCTBUM CO  CTPYKTYPHBLIMM
ocobeHHocTamMM UT NprBOANUT K NPOTUBOPEYMBOCTM Pe3yNbTaToB BhINONHEHMS 3TUX Onepauuil B psae
anemeHToB WC.

lNepBoe COCTOSHWE SBNSAETCS CNEeACTBUEM OTCYTCTBUS NPOTUBOPEYMiA B npoLecce npoektuposaHus VC. Btopoe
COCTOSIHME  SIBNSETCA  CMEACTBMEM  BO3HWKHOBEHWSI  MPOTUBOPEYWA,  BbI3BAHHLIX  0BOCOBNEHHOCTLIO
NPeACTaBNEHU y4aCTHUKaMKU MNpoekTa npeameTHon obnactu w npoektupyemon MC. TpeTbe COCTOSIHME
SBMSETCA CNEACTBMEM MPOTMBOPEUMA, BbI3BAHHBIX KOH(IIMKTaMU OTHOCUTENBHO AaHHBIX MEXAY y4acTHUKamu
npoekTa.

[N BbIBNEHUS ATUX COCTOSHWUIA MpegnaraeTca NPeAcTaBWUTb KaTeropHO-TOMOMOrMYeckylw mogens U kak
konebaTenbHyto cuctemy. Npu aTom konebaHus B [JaHHOM CUCTEME MOPOXKAAIOTCA BbINOMHEHMEM OnepaLuii
reHepauum HoBOW MHGOpMaLmm 1 pacnpocTpansiotcs B MC B pesynbTaTe BbINOMHEHU onepauuii peLenuum 1
XpaHeHus WHgopmauun. B Takux cuctemax BHE 3aBMCMMOCTM OT MX Npupoabl Habnogaetcs BosspaT depmu-
Macta-Ynama (O®1Y) — sBneHue pacnpefeneHnss 3Hepru nepBOHAYanbHOTO BOSMYLLEHWSt MO BbICLUMM
rapMOHMKaM C nocnegyoLym c6opom B CNeKTp nepBoHaYanbHoro BoamyLyeHms. Ocobo MHTEpeCHbIM CBOMCTBOM
Bo3Bpata OIY okas3anocb Hanmuume «namsiTv» B €r0 CMeKTpe MO OTHOLIEHMIO K HadyarbHbIM YCIOBUSIM €ro
aKTMBHbIX Mog [5].

MpumenntensHo k W HabnmiopeHve Bosspata Y o03HayaeT, 4TO 3HAYEHWst OTAENbHbIX aTpubyToB,
0bpasytoLmx nokanbHble CTPYKTYpbl WMAM Aaxe Lenble [LOKYMEHTbl, Nocne OLHOKPATHOrO reHepupoBaHms
MHOFOKpPaTHO MCMOMb3YHOTCA MO OTAENBHOCTM MMM B CaMblX PasnuyHbIX KOMOWUHAUMSX, a npu HeobxoaumocTu
MOryT ObiTb BO3BpaLlEHbl B COCTOsSHWE, HabNAaBLIEECS MPW BbINOMHEHWW ONepaLuu reHepauuu HOBOM
nHdopmaumn. MHeimn cnosamm, ecnm ans udyysaemoro WM Habnogaetca Bosspat QI1Y, ato 03Hauvaet, uTto
WHopMaLWs, KOTopas BBOAUTCA B COOTBETCTBYIOLLYIO CHUCTEMY, MOXeT ObiTb pasgenieHa Ha OTAenbHble
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COCTaBnAloLWMe W BNOCNEACTBUMM BocnponsseaeHa 6e3 owwmbok. Mpu atom npouecc dyHKuMoHMpoBaHus UC
npeacTasnseT coboit nocneaoBaTenbHOCTL onepauuii no obpabotke uHopmauun. B Tom cnyyae, ecnv ans
nay4aemoro UI Bosspat OIY He HabnogaeTcs unu HabnaaeTcs ¢ UCKAKEHUSAMI, 3TO 03HAYAET, YTO OAHA U Ta
e uHdopmauus gybnupyetcs B MC n B xoge pacnpocTpaHeHust B3aMMHO MOrMOLLAeTcs unm uckaxaetcs. Mpu
9TOM MOSIBNAETCS BO3MOXHOCTb 3apaHee BbIsBUTb 0611acTi MHOPMALMOHHOTO NPOCTPaHCTBA TaKoM CUCTEMbI, B
koTopbIX ByayT HabnoaaTbCs KOH(MANKTLI OTHOCUTENBHO AaHHbIX, M NPeaynpeanTb 3T KOH(INKTI.

B aTom cnyyae pekomeHZyeTcs OCyLeCTBNATL aHann3 paspabartbiBaemoit IC nyTem M3yyeHWs BO3MOXKHOCTY
HabntogeHns Bosspata @Y gByms OCHOBHbIMM cnocobamu. [lepsbii cnocob Hambonee uenecoobpasHo
NPUMEHATb Ha NPEenpPOEKTHbIX CTaausx M B mpouecce npoektupoBaHus Tunosbix VIC. OH nogpasymesaet
YaCTUYHOE 3HaHWe reHepUpYEMbIX NOKambHbIX CTPYKTYP W OKYMEHTOB, a Takke HEBO3MOXHOCTb YCTAHOBNEHMS
TOYHbIX XapaKTEPUCTUK Onepauuin reHepauun HOBoW MHGopmauun B Tunoson UC. B atom cnyyae usyyaercs
TONbKO (DaKT BbINOMHEHUS ONepaLmM reHepaLm HOBOM MHdopMaLummn 6e3 yyeta 0cobeHHOCTE ee peanu3aLum
Ha KOHKPETHOM 0ObekTe (YyHKUMOHMpOBaHWs. BTopon cnocob Hanbonee uenecoobpasHO NPUMEHsTL B
npouecce akcnnyatauyun tunosoit UC. Torga CTaHOBMTCS BO3MOXHBIM yTOuHeHWe mogenu Wl u, B yacTHocT,
MOZenu onepauui reHepauuu HOBOW WMHGOPMaUMM MPUMEHMTENBHO K OCOBGEHHOCTAM OGU3Hec-npoLeccoB
KOHKpeTHOro o6bekTa (hyHKLMOHMpOBaHuS. [poBeaeHne aHanuaa B 3TOM Cryyae no3BOSUT BbISIBUTb OCHOBHbIE
npobnembl, 3aTpyaHstoLLme akcnnyataymto UC, ycTaHOBUTL KOHKPETHbIE HanpaBmneHns paboT No MoaepHM3aLMm
CUCTEMbI 11 €€ afanTaumm K U3MeHeHNo BU3HEC-NPOLLECCOB.

lMpegnaraemblit NOAX0A NO3BONSET BbIABNATL U yCTpaHATb npoTusopeuns B Ul VIC yxe Ha paHHUX cTagusix ee
NPOEKTMPOBAHMUS, a UMEHHO, B npouecce OPMUPOBaHUs 1 aHanu3a TpebosaHuin k VIC. Kpome Toro, AaHHbIN
noaxod MOXeT MCMOnb3oBaTbCs ANS PeLleHUst npobrnembl WHTerpauum OTAEMNbHbIX MPOEKTHbIX PeLleHuit B
eauHylo uenoctHyto UC, a Takke [Ans NpPOBEAEHUS MOHWUTOPUHIa 3KCTyaTMpYeMbIX Ha  KOHKPETHbIX
npeanpusatusx AC ¢ uenblo BbisIBNEHUS Haubonee TUMMYHbIX OCOOEHHOCTEM W TEHOEHUMIA M3MEHEHUS KX
Gu3Hec-npoLLeccos.

Nutepatypa

1. Yephasckuin [.C. CuHepreTka u uHdopmaums (auHamudeckas Teopust uHgopmaumm). - M. Egutopuan YPCC,
2004. - 288 c.

2. ®aynep M., Ckott K. UML B KpaTKOM U3NOXeHWM. [pyMeHeHNe CTaHAAPTHOTO A3blka 0OBEKTHOrO MOAENMPOBaHHS. -
M.: Mup, 1999. - 191 c.

3. Mecaposuy M., Takaxapa A. ObLiasi Teopus CUCTEM: MaTeMaTN4ECKME OCHOBSI. - M.: Mup, 1978. - 312 c.

4, Nayunnos B.M., TMonskos A.O. MHdopmoanHammka, unn MyTb kK Mupy oTkpbITbix cuctem. - CI16.: M3gaTenscTso

CerTy, 1999.

5. l"apsies [1.11. BonHosoit reHom. - M.: OBiecTBeHHas nonb3a, 1994. - 280 c.

WUHdopmaums 06 aBTopax

Mpogp., 0.m.H. Bukmop Makapoeuy JleebikuH, 3a8. kaghedpol WHpopmayuoHHO-Ynpasnsowux Cucmem -
XapbKoBCKUL HayUOHabHbIl yHUBepcumem paduoasieKmpOHUKU, 2. Xapbkos, YkpauHa

k.m.H. Makcum Bukmopoeuy EenaHoe — doueHm kaghedpb! WHpopmayuoHHO-Ynpasnsouwux Cucmem -
XapbKosCKull HayuoHarbHbIl yHUgepcumem paduoanekmpoHUKU, 2. Xapbkos, YkpauHa



8 International Conference eM&BI 2007

CUHEPTUYECKMUE ACMNEKTbI NPOLIECCA NMOUCKA PABHOBECHOW LIEHbI
OBBEKTA HEABUWXMUMOCTH

Mapuna Ynuyxko, Banepun TasetanHos

AHHOmMauus: B cmambe npednoxeH memod onpedeneHusi pagHO8ecHOU UeHbl obbekma Hedsuxumocmu,
komopbIli 6a3upyemcsi Ha UCNOMb308aHUU HelpocemesbiX MexHomoull U Nno3gossem akmueusupogamb
npouecc hyHKUUOHUPOBaHUS PbIHKa HEOBUXUMOCMU.

Kntouesnie cnoga: O6bexm HedsUXUMOCTU, PaBHOBECHAS LeHa, Helipocemesble MexHOMmoauU.

BBepgeHue

CoBpeMeHHOe COCTOSIHUE PbIHKA HEZBWKXMMOCTY SIBNSIETCS YMEHbLUEHHOM KOMMEN COCTOSIHUS YKPaUHCKOI 9KOHO-
MUKW B LienoM. TocTeneHHo 3akaHuMBaeTcs nepuop GbICTPOro HaKOMMEHUs KanuTana ¢ ero CBepxaoxoaami u
npoucxoauT nepexof K oOWECTBY, B KOTOPOM 3HAUYMTENbHAs YacTb (HUHAHCOBLIX MOTOKOB MPOAYLMPYETCS
chepoil MHPOPMALMOHHBIX TEXHOMOTUA. YMEHbLUEHE HOPMbI MPUBLINK BbI3bIBAET MHTEPEC K U3YYEHNIO PbIHKA,
ero CyGbekToB, CTPYKTYpbl M MeXaHW3MOB (DYHKLMOHMPOBAHWS, MPUYMH M CRELCTBUIA MPUHSTUS PELUEHUI.
PacTeT HeobGXoaMMOCTb B WCMONMb30BAHUN MH(OPMALMOHHO-AHANUTUYECKUX METOLOB MPOrHO3MpOBaHMS
cUTyauun 1 npeaBuaeHus GyAyLMX cLeHapueB PasBUTUS, KOTOPbIE HYXHbI AN NOTEHUMANbHbIX WHBECTOPOB,
OpraHoB roCyapCTBEHHOMO YNpaBNeHUs C LiENblo NPUHSATUS CTPATErMyeckix peLleHunid No pa3suTiio GusHeca u
YCOBEPLLEHCTBOBAHMIO MEXaHU3MOB (DYHKLIMOHMPOBAHMS PbIHKA.

BHeapeHue COBPEMEHHbIX TEXHOMOMMN B MH(OPMALMOHHO-aHANMMTUYECKYO MHADPACTPYKTYpYy 06CMyXMBaHWS
KNWEHTOB NpedycMaTpuBaeT, B NepByto 04Yepeab, ONTUMU3ALMIO NOBeeHUs CyObEeKTOB pbiHKa HEABMKUMOCTY 1
obecrneyeHns JOCTKEHNS UMK cBOMX Lenei. MeToabl aHanuTuyeckon o06paboTku AaHHbLIX MO3BONSAT NOMYy4YUThb
WH(OpMaLM0 O MakCUManbHO BO3MOXHOW CTOMMOCTM 0BbekTa Ans npogasua, obecneunTb OCyLLeCTBREHMe
MOKYNKA 32 MWHUMANbHYK LEHY, YBENMYNTb NpubbiNb 3a CYET COKPALLEHWs BPEMEHU onepauuii Npopaxw,
YBENNYEHNS KONUYECTBA KITMEHTOB U YyYLLEHUs KayecTBa 0BCNyXMBaHWS.

Paspabotka 1 npuUMeHeHMe WHGOPMALMOHHO-aHanUTYeckoro  obecneyeHuss NPOLECCOB Ha  pPblHKE
HEABWKMMOCTW NpegonpesenieHo HeobXoaNMOCTbI0 BHECEHWS NOPSAKa B €ro CTPYKTYPHYIO M ANeMEHTHYI0 6a3y,
KoTopast 4acT BO3MOXHOCTb NPOBELEHNS LieNeyCTPEMIEHHON rocy1apCTBEHHON NONUTUKH.

MocTtaHoBKa 3agaum

Mpn aHanu3e HOMEHKNaTypbl OOBLEKTOB HEABWKMMOCTW YCTaHOBMEHO, YTO, yalle BCEro, 3HauYeHWs WX
XapaKTepuCTMK WMEKT paBHOMEPHOE WKW HOpManbHoe pacnpepeneHve. B kayectBe 6GasoBoro obbekTta
BbiOepem cpegHecTaTucTnieckuin 0bbekT HegamkmumocTu (OH) co cpeaHUMK XapakTepuCTUKaMi — BHYTPEHHUMM
napameTpamu. M3BecTHo, 4to Ha cTtommocTb OH BnmusoT M BHewHue daktopsl. Koppekums ueHbl OH B
3aBMCUMOCTM OT OCOBEHHOCTEN MECTOMONOXEHNS, rOPoAa, PErioHa, pesynbTaToB CPABHUTENBHOTO aHanmaa co
CTONMYHbIMW LieHaMM ¥ MaKpOSKOHOMWUYECKOA CUTyauuil B CTpaHe SIBNSETCS BaHOW 3ajayeit B npouecce
NPUHATUSA peLleHnin. [ins ee peLueHns Npeanoxum Takon MeToA:

Ana  kaxgoro M3 BHEWHMX  dakTopoB Y, Y,,..,Y,  NOCTpOUM  (OYHKUMM  NPUHALNEXHOCTY

u(Yy), 1 (Yy)s oo 1(Y,), npudem u(Y,)€[0,1], i=1,q. HopmMupyem 3HaueHMe BHYTPEHHMX (aKTOPOB.

BbINonHUM CTPYKTYPHYIO uaeHTUdmkaumo dyHKumm oueHkm OH kak 3aBucMocTu
Z=F(X,,..X,,Y,,.... Y., 85,8, by, b, ). (1)

g

B cnyyae npeanonoxexus o NMHENHOM XapaKTepe BbllLenpuBEAEHHON 3aBUCMMOCTM ByaeM 1ckaTb YHKLMIO
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' U g
Z =a,+ Y aX,+ ). bu(Y) )
i=1 j=1
NP BbINOSTHEHWM OrPaHNYEHNIA Ha KOIPDULMEHTDI:
n q
Da+y b =1 (3)
i=0 j=1

3aMeTVIM, YTO B TaKOM Criy4ae 3Ha4YeHua ¢)aKTOpOB nyTem HOPMUPOBaHUA H606XOJJ,VIMO 0T06p83V|Tb B OTPE30K
[0,1].

Anroputm noucka paBHOBECHOM LieHbl

MpeanoXeHHbId MeTod He SBNSIETCA €AWHCTBEHHO BO3MOXHbIM [Mapkos, 1989]. [oCTaTOMHO TOYHbIE
pesynbTaThl MOMy4YaeM W NPU UCMONb30BaHUM KOPPEKTUPYIOWMX KOIPMUUMEHTOB, HO SMMMPUYECKUIA XapaKTep
WX onpeaeneHus CTasuT Borblue BONPOCOB, YEM NPUHOCHUT MOMb3b.
WHTEHCM(MKALMS CTPOMTENBCTBA HOBOTO KUMbsi Onpefenser W 3afady (opMMpOBaHWS LeHbl, KoTopas
ycTpamuBana Obl M npogaBUoB U nokynatenen. IdEKTUBHLIM PhIHOK HegpuxumocTi (PH) sBnsieTcss B TOM
cnyyae, koraa HabnoaaeTcs paBeHCTBO NpeanoxeHns u cnpoca [ButnuHckuin, 2003). Bynem cuntatb, yto Z;i —
LeHa OH B MoMeHT BpemMeHm t, Dy, SikonnyecTBo ogHoTMNHBIX OH, KynneHHbIX M NpodaHHbIX 3a Bpems t. Toraa
CTPOUTENbHbIE OpraHU3auMM AN afeKBaTHOrO pearMpoBaHWst Ha KOHBIOHKTYPY PbiHKA AOMKHbI Y4MUTbIBATb
cnegyloLue MaTeMaTUYecKne COOTHOLLIEHMS:
S, =f(Z.,), D,=9(Z), 4)
imf(Z,,) =i, imz =2, ®

rae f(Z)— MOHOTOHHO pacTywlas u g(Z) - MOHOTOHHO ybbiBatoLias (yHkuMK, Z, - paBHOBECHas LieHa. Vmes

cTatucTuieckuin matepuan, yHkumn f(Z) n g(Z) MoxHo uaeHTUULMpoBaTh ¢ NoMoLLbto HeitpoceTu (HC) u,
KaKk CneacTBue, HaWTW TOYKY paBHOBECHOM LUeHbl. Otnuums OH TpebytoT BBEOEHUS OMpeaeneHHbIX
KOPPEKTUPYHOLLMX NpOLEAYp, KOTopble Ba3npyoTcs Ha NOCTPOEHUM TPANELMEBUOHOM (DYHKUMM NPUHAANEXHOCTH
(puc. 2). C abconioTHo! Mepoit yBepeHHocTH ( 4, =1) cuutaem, yto UueHa OH B guanasoHe (X, —&,X, +¢&)

NO3BONWT NpoAaTb 3TOT 0ObeKT 3a Bpems f. Yem mMeHbluM OyaeT 37O 3Ha4eHWe, TeM MeHbLUM SBASETCS
Bpems peanusauum OH. B unTepsanax (x, —d,x, —&) OH Takke GyaeT npodaH, Ho Bpemst 9Toii NpoLieaypb!
Oynet 3HaunTenbHo 6onbLue.
KoHCTpyKTMBHO 3agady onpefeneHusi paBHoBecHOM LeHbl OH Bygem peluaTtb B TakoW NocrnefoBaTenbHOCTM.
Vcnonb3yem aBe B3aumocBsidaHHble HC ¢ anroputmom o6paTHOrO pacnpoCTpaHeHWst OWWBKM W NpUHLMN
CTOXaCTUYeCKon penakcaunn. B kayecte BbIXOAHbIX AaHHbIX MMeeM Tabnuuy AaHHbIX npegnoxenus (Ubq) u
Tabnuuy gaHHbIx cnpoca (Mb2), KoTopble copepXaTt TOMbKO 3HauMMble )aKkTopbl B YMCIIOBOM hopmate. OgHum
3 OCHOBHbIX Monen Tabnuy, ectb (hakTop BPEMEHM, 3HAYEeHUEe KOTOPOro SIBNSIETCS KOMMYECTBOM NepuUoaos, B
TEYEHMEe KOTOPbIX OCYLLECTBAANCA MOHWTOPUHT LeHbl Ha OH. Torga HEMpOHHble CEeTW OCYLLECTBASIHOT
NOEHTUMKALMIO NPEBpaLLEHUIA:

F,:(X,,t)> Z,, (6)

F (X, t)>Z, 7)
rae X, © X — BekTop Hanboree 3Ha4MMbIX KOMNOHEHTOB BekTopa X.

Bes orpaHuyenns obwHoctn pomyckaem, uto X, = (X, X,,...,X,),k<n.. [okasaHo [[opBaHb, 1996],
[Konmoropos, 1957], 4o yxe gsyxcrnoiHas HC annpokcummupyeT nobyto HenpepbiBHYK GYHKLMIO C 3a4aHHOM
TOYHOCTBH0. K 0COBGEHHOCTAIM annpokcumMaumu 3aBucumocTert (6) 1 (7) BepHeMcs Hxe, a noka bygem cuutars,
470 06y4eHHble HC ocylLecTBASIOT naeHTUdUKaLmno yHkumin F, n F,.
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lMouck paBHOBECHOW LieHbl OBBLEKTMBHO MpUEMNEMON NS npodaBua WM NOKynaTens OCYLEeCTBASETCS no
cnegyloLlemy anroputmy:
War 1. TlycTb CywecTByeT V OCHOBHbIX (PakTOpOB, 3HAYEHWSI KOTOPbLIX OnpeneneHbl 3anHTepPeCcoBaHHbIM
CYOBEKTOM pblHKA HEABWXUMOCTW, TO eCTb X| :D,,i:l,_v. 3HaveHus apyrux k—v (hakTopoB Ansl HEro
SBNSOTCH HEOCHOBHbBIMMU.

LWar 2. Caenas aHanu3 3anucen B 6ase faHHbIX, Ans kotopeix X; =D;,i=1,v onpefenutb MUHUMambHbIE U

MaKCUMarbHbIE 3HAYEHUsi HEOCHOBHbIX (DaKTOPOB, TO ECTb ij‘” = D;“‘” nj=v+Llk.

lWar 3. Mogatb Ha BXxOA 0BY4EHHbIX HEMPOHHBIX CeTel BekTopsl aHaveHun (D,,D,,...,D,,DMy DM ,....D™) w

v+l 20

(D,,D,,...,D,,D">,D">,....D™) w onpesenmTb MuHUManbHble Z7'", Z™ u MakcumansHble Z7, ZM

v+l P Fv42 0

LieHbl ANs noKynaTens 1 NpogasLa.

War 4. Ecnu wHtepeansl [Z™, ZI™] w [Z™, ZM™] HenepecekaloTcsi, TO OMpeaeneHne PaBHOBECHOM LieHb
Wi HEBO3MOXHO, Ui TpebyeT AONOMHUTENbHBIX UCCMEA0BaHNIA.

War 5. Ecnu WHTEPBanbl NepecekakTcd, TO Mepa UX nepecevyeHus, KOTopyro MOXHO onucatb Tpeyroan0|7| unn
TpaI'IeLI'MeBVIﬂ,HOVI (byHKLI,VIeﬁ NPUHAONEXHOCTN, YKa3bliBa€T HA UHTEPBAIl, Ha KOTOPOM HaxoAUTCA paBHOBECHaA
LieHa 1 3ajava peLleHa.

Ecnn pelueHne 3apaun onpegeneHus PaBHOBECHOW LiEHbl SIBNSIETC BaxHbIM AN cHanaHCMpOBAHHOMO
(OYHKUMOHMPOBAHUS PbIHKA HEABMXMMOCTM, TO OnpeaeneHne BnnsHUs Ha LeHy OH BHYTPEHHWX W BHELUHWX
(hakTopoB SABNSETCA rNaBHbIM MHOPMATMBHLIM (HaKTOPOM ANsi CTPOWUTENbHbIX OpraHW3auuii npu Bbibope
ONTUMAnbHOM CTPYKTYpbl CTPOUTENbCTBA XWMbSi U YKa3blBaeT Ha 3PQEKTUBHOE pelleHne npobnembl ¢ ero
npogaxei. OTa 3ajaya AEKOMMO3NPYeTCs Ha Mopsajaqn CormacHO C KONMYECTBOM (DAKTOPOB, KOTOpbIe
KenaTenbHo Y4nTbiBaTb (OBHOGAKTOPHAs UMM MHOrO(aKTOPHas) M COMMacHO NPeanoNioXeHHOMY BuUay
3aBWCUMOCTM (TMHEHAs UMK HENMHeRHas):

Z =f,(X) (opHOaKTOpHas), (8)
Z=1,(X;,X3,-.., X},) (MHorothakTopHas), (9)
P
Z=ay,+ Y X, (nuHeitas), (10)
j=1
Z=1£(X, Xy, X,) (HenuHelHas). (11)

Ecnn 3aBucumoctb  siBnsieTca  nuHenHon (10), To ans  onpepeneHus abCcomOTHOrO  KoadduuneHTa
YYBCTBUTENBHOCTU (BMNSHUS HA LEeHY obbekta HegBMKMMOCTY W3MEHEHWS 3HAYEHWst OAHOMO M3 (PaKTOpOB)
[0CTaTo4HO ee npoanddepeHLMpoBaTh MO HYXHOM NepeMeHHoN. B apyrom cnyyae, KOTOpbIM W onpeaensieTcs
HC, koatbdnLneHT YyBCTBUTENBHOCTY HE SIBMSETCA NOCTOSHHON BENMYMHON. [115 €ro BbluMCreHns Heobxoammo

v 0 L1 h I
BeCb MHTEpBan 3Ha4eHun d)aKTOpa Xb pa36VITb Ha OJWHaKoBble MHTepBanbl {Xp,Xp,...,X } Tak, uto i=1,h.

YuutblBas 39T0, CTPOMM Trpacuk WM3MEHEHUS YyBCTBUTENMbHOCTW WCXOQHOW XapaKTEPUCTUKU K WU3MEHEHWHO
9K30reHHOro (pakTopa B 3aBMCMMOCTU OT 3HAYeHWi nocnegHero Kak rpadwmk 3asucumoctn Ay =G(i). lNpu

MEHbLLUEM 3HaYeHUn & 3aBUCUMOCTb 6WJ.€T TOYHee.

Mockonbky 3HAYEHUsI 3K30TEHHbIX (PAKTOPOB W SHAOTEHHOM XapaKTEPUCTUKM SIBNSIOTCS HOPMMPYEMbIMU, TO
npoLeaypy ONpefeneHnsi YyBCTBUTENbHOCT MOXHO WCMONb30BaTh W AMNS HAXOXAEHUS 3HAYMMbIX (haKTOPOB.
Kak y)xe 0TMEYEeHO Bbllle, KOMMYECTBO (hakTOPOB, KOTOPLIE YYNTLIBAKOTCA NMpW onpeaeneHnn ueHsl OH, paBHo
npunbnuauTensHo Tpuauat. MaeHtudukaums yHKUMIA cnpoca 1 NpeasiokeHUs NPOUCXOAUT NPpU NPUCYTCTBIN
3HAUMTENbHBLIX  LWYMOBbLIX  3(h(hEeKTOB, BbI3BAHHbIX CYOBLEKTUBHOCTBIO — CyXAEHWIA CyObekTOoB  pbiHKaA
HeBMKMMOCTU. OCHOBHbIM € MNPUHLUMNOM NPeABapUTENbHON 00PaboTkM AaHHbIX SBMSETCH CHUKEHME
CYLLECTBYIOLLEA M3OLITOYHOCT MHOPMaLMK. Pe3ynbTaToM €ero MCnonb3oBaHWs SIBMSETCS MOBbILLEHWE
NHCHOPMATMBHOCTW HayanbHbIX AaHHbIX. [ns onpeneneHns akTopoB, KOTOPbIE HECYLLECTBEHHO BIUSIOT Ha
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SHOOTEHHYI0 XapaKTepUCTWKy, Npearnaraem ucnonb3oBatb NpoLeaypy, B KOTOPOW HE WCMOMb3yTCH HUKaKMe
[ONOMHUTENBHbIE NPESNONOXEHUS O BUAY 3aBUCUMOCTU Mexay aktopom X w LeHoi OH Z.

Kak npegnoxeHo B [ExoB, 1998], hopmmpoBaHWe NpOCTPaHCTBA MPU3HAKOB C YY4ETOM pearbHON 3HAYMMOCTH
(haKkTOpoB  OCYLLECTBNSETC NOCTENeHHo. Ha nepeoM lware onpedenstoT aktop ¢ HaubonbLuein
WHOMBMOYaNbHOM 3HAYMMOCTBIO, KOTOPast PaBHAETCS

k, =argmax{l(X,,,2)}, (12)

m
roe I(X, Z)) — konu4ecTBO MH(hopMaLuu, KOTopast ykasblBaeT Ha MPefcka3yeMOCTb XapakTepucTukn Z npu
W3BECTHbIX 3HaYeHWAX X W Onpefensietcs B Chyyae HEMUHEMHbIX 3aBUCMMOCTEM MO TexHonorun  “box-
counting” [Exos, 1998]. [Janblue onpeaensiot BTOpoil, Hanbonee 3HaYMMbIi (hakTop B Nape C yxe 13bpaHHbIM:
k, = argnmax{l(anXnz YY)} (13)
2
W npouedypy NpOAOMKAT K ONnpefdeneHWo nocrnefoBaTenbHOCTM € 3afaHHbIM  KOMWYECTBOM  3HAUMMbIX
(haKTopOB.

AHanutyeckumn meTogamn obecneynTb peanus3aumMioo Takod npouenypbl HEBOMOXHO. B To ke Bpems ee
[OCTaTOMHO MPOCTO BbLINOMHUTL ¢ momowblo HC. [ins atoro Heobxogumo npotabynupoBaTh 3HayeHue
KO3(h(ULMEHTOB YYBCTBUTENBHOCTU ANSA KaXOOro haktopa Ha KaxaoM MPOMEXYTKe (CM. BbILENPUBEAEHHYIO
npoueaypy). Ynpouwas 3agadvy, Hanoem CpeaHue 3HaueHusl KO3(MULMEHTOB YyBCTBUTENBHOCTU SHAOMEHHOM
XapakTepUCTMKN K M3MEHeHWo kaxaoro dhaktopa. [ycTb ana caktopa cpedHee 3HauyeHue koaddmumeHTa
YYBCTBUTENBHOCTM  SBRseTCA  HaubonblumMm, 4To OyaeT CBMOETENbCTBOBaTb O €ro  3HauYMTENbHOM
WHEOPMATUBHOCTU ANS ONpeAeneHns SHAoreHHon xapaktepuctukn. C nomolybio HC ¢ 0aHUM BXOLOM W OBHUM
BbIXOLOM, KOTOPbIi (hYHKLMOHUPYET N0 anroputMy 06paTHOro pacnpocTpaHeHUs OWNbKK HailgeM 3aBUCUMOCTb
Z, =1(X,, ). [anblue paccutaem OTKIOHEHHE:

-7, = Z_fl(an) =A = FZ(Xil’Xiz’“"Xik_l)' i;#m (14)
Ha cneaytowem ware dopmupyem HC ¢ Bextopom BxogoB (X, X, ,..., X, ) ¥ OAHAM BbIXO[OM, Y4uM ee U

onpegensem Hanbonee 3HaYUMbIi ¢)aKTOp Nno 3Ha4eHuto KOSde)I/ILl'VIeHTa YyBCTBUTEITbHOCTU Al K N3MEHEHUIO

ykasaHHbIX ¢hakTopoB. MMpoueaypy PeKYPpPeHTHO NOBTOPSEM A0 ONpeaeneHns NMonHon uepapxun akTopos no
WHOPMATUBHOCTU. [PaKTUYECKM BbIYUCIIEHNS MPEKPALLAOTCS NpU  OMpedeneHnn 3apaHee  ykasaHHOro
KOMMYecTBa 3Ha4NMbIX (hakTOpPOB.

Mpouecc onpeaeneHnst oOWMX TEHAEHUMA LEHOBOM MOMUTUKA MOYTM TOXOECTBEHEH MOMYYEHUIO pPeLleHus
npeablayLiei 3agayn. [MaBHOE OTNNYME 3aKIOYaEeTCs B TOM, YTO HEOBXOAMMO MOMYYNTL 3aBUCUMOCTb LiEHbI OT
BPEMEHM, B CAMOM NPOCTOM CIyyae, W LieHbl OT BpEMEHU U Apyrux (hakTopos. PelueHne Takon 3aaym No3sonmut
MPOrHO3MpoBaTh NOBEAEHNE CyOBEKTOB PbIHKA HEABMXAMOCTY U MU HEOOXOAMMOCTH OCYLLECTBIATL PErynsuuo
W KOPPEKLMIO NONMUTUKM CTPOUTENbHBIX OpraHU3aLli.

Ecnn cuutath 3agaHHbIM YMCMO KNAacTEPOB, 3TaNOHbI x;,i=1,K B kaxgom knactepe Q, Q,,...,Qc w

KpuTepuarnbHble YHKLWKM, TO aBTOMATUYECKN SBRSIETCS onpeaeneHHbiMu 1 knaccsl OH. Ecnu xe B pesynbTate
npeablayLero aHanusa yCTaHoBMEHO, YTO Hambonblumii cnpoc umerT OH ¢ MKCMPOBAHHBIM 3HAYEHWEM
(hakTopa, To Toraa HeobXxoAMMO peLlaTh 3afadyy knaccudukauuy, kotopas opmynmupyeTcs Tak:

K
HaiiTi min ) 0, (15)
i=1

Xe

roe d; - pacctosHue mexay OH i -ro knacca 1 COOTBETCTBYHOLWM STANOHOM, NPUYEM

4= (30 X)) (1)
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X! - KoopAnHaTa aTanoHa B i- M knacce.

MonydyeHue ee pewenns n ByaeT o3HavaTb knaccudukayuo OH (puc. 1).

YcnelwHoe yHKUMOHMpoBaHne PH 3aBUCUT 1 OT HAXOXOEHWS PELLEHMS 3adaum aeHTUMKaLMn 3aBMCUMOCTEN
D=D(X,Z2)=f(X,,X,,.... X,,Z,),

S=S(0,2)=g(X,, X,sn X, Z.) (17)

1 MOVUCKY TOYKM PaBHOBECHOM LieHbl Z, (puc. 2) [ButnmnHckuir, 2003], KoTopas onpefenseTcs paBeHCTBOM

(X, X0 X, 2,)=9(X, X500 X, Z,) (18)
Mpy BbINOMHEHUN YCIOBUI, YTO Takas LieHa cywectsyeT u rae C, - KOHCTaHTa, D — KONM4YecTBO OAHOTUMHBIX
OH, kynneHHbix Ha PH, S — konuyecTso OH, koTopele npeanaratotcs Ha PH.
D,

S
X, \
Knaccbl S

1 ...Q....Z' ° OO \
—I/

D

2

D O .O O
[ ) [OO)
s | 50 00

\\
4 o\0 " 0 o
\ 9TarnoHbl T X
Puc. 1. Knaccudmkauus ¢ atanoHamm Z, Z, Z, Z leHa Z
Puc.2. TMpouecc hopmM1poBaHIs paBHOBECHOM LIEHbI
3aknioyeHue

Takum 06pa3om, WUCMOMb3oBaHWE pa3paboTaHHOM HEMpPOCETEeBOW TEXHOMNOMMW aHanmi3a W MpOrHO3MPOBAHMS
MPOLECCOB HA PbIHKE HEABMXUMOCTW PacLUMPSIET HaydHO-MeToauyeckylo Gasy WCCrNenoBaHMs pbiHKa
HEBUXMMOCTH, a ee [I0CTOBEPHOCTb NOATBEPXaaeTCA anpobaLiueii B areHTCTBaX HeBKUMOCTH.
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CONCEPTS AND GOOD PRACTICES IN REPORTING,
BUSINESS INTELLIGENCE AND DATAWAREHOUSING

Koen Vanhoof

Abstract: The lecture is aimed to explain the reason for different business intelligence technologies, to show the

added value and to give best practices of datawarehousing; olap — multidimensional databases; data mining;
integration.

L Outline

Concepts and good practices in

reporting, business intelligence Explain the reason for different business
and datawarehousing intelligence technologies, show the added

value and give best practices
 Datawarehousing
Olap — multidimensional databases
« Data mining
Integration

Prof. Dr. Koen Vanhoof
Limburgs Universitair Centrum
koen.vanhoof@uhasselt.be

Business Intelligence : Facts . . .
Business Intelligence : Evolution
« If companies are interested in analysing their customers,
they are confronted with the following findings:
- Acquiring far more expensive than retaining Complexity | Predictive Knowledge

- Re-attracting customers far more expensive than keeping | | | L
them satisfied. Historic Knowledge

—  Far easier selling a product to an existing customer. |
—  Part of the customers vastly more profitable.

* This leads to a new method in treating its customers:

- Moving from single sales models to continuing selling
relationships with the customer, based on knowledge about
this customer.

Basic Reporting
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Reporting - Bl platform

- Gather correct data in a —Da,a
structured way are house

- Availability of analysis

techniques Statistics, data
mining, Time Series
Analysis, linear

programming,...

-Availability of reporting
techniques: OLAP,
Reporting Portal, A...

From : Basic Statistics

HET BELANE VAN LIMBURE gkt

s m_ m_ Illﬂ_
' Al ah s
e P S

Bl : What to do?

o (i
e (o)

—_ =

LY @
= -

Business Intelligence :
Analytical questions

Why (not) ?

What if ?

Prediction ?

New initiatives (cross selling, up selling)?
Which profiles

10.

12.

Where is the Intelligence ?

[ Insight in information needs ‘ ‘

Insight in required techniques ‘

- -

Analytical techniques
Reporting techniques
Data structure

Insight in available & required data ‘ ‘
\ - )

Insight in operationalisation

= Data
Internal data sources

External data sources
Creation of data
rant) Analysis

To : delivering the right insights

» Advanced reporting
@ |* Analytical reporting
A o Advanced graphs

Business Intelligence : Basic
Questions

* What ? quantity,profit, ..
* When? time dimension
* How? sales channel

» Where? geographical

* Who? client

Business Intelligence : Control
questions

Conform budget

e Ontime

Quality of Service
e On target
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BI requirement :

Integration

Distribution

Channel Customer

Product/
Service

Draft Version 1. -

December 8, 1998

Data Warehousing

» However, operational systems were never
designed to support such business activities.

Businesses typically have numerous operational
systems with overlapping and sometimes
contradictory definitions.

Definition :A subject-oriented, integrated,
time-variant, and non-volatile collection of
data in support of management’s decision-
making process (Inmon, 1993).

Time-variant Non-volatileData

Data in the warehouse is only accurate and valid
at some point in time or over some time interval.

Data in the warehouse is not updated in real-time
but is refreshed from operational systems on a
regular basis.

New data is always added as a supplement to the
database, rather than a replacement

Example of Star Schema

Time Dimension Table Sales Fact Table

‘ Many Time Attributes |,
e, S— Many Product Attributes
= QT
Store Dimension Table Lo SirRIRey e,

Location Dimension Table

‘ Many Store Attributes * 4.'{ Many Location Attributes ‘

Product Dimension Table
Time_Key

"'--B_?B‘duc!,l’(gy..-- -

Location_Key

unit_sales

dollar_sales

Measures

Yen_sales

14.

16.

18.

20.

Bl : Integration

Contact Contact detail records
[ (when, where, why) e
q
Sates and Customer preferences, o g
Ser\/.ce needs, use of > Revenues by customer, segment, =g
products, value, risk region, product 54
—— > Bty By et cxgne, ||
which pages visited, fedlonijprocict i
e, @il W long where > Channel preferences by customer, | T4
Network Y segment, region, product g
> et position versus competitors
Purchases (what, substitute products
Back-Office when, how), billing > Churn rates
IT systems info >
Market needs. > Churn predictions
Surveys risk M y ) o
> Market position predictions = S|
i > Customer portfolio B4
‘ jateual » Customer Lifetime Value =3
Analysis » Channel preferences 8 7
Externat Demographic, > Risk predictions T
Data geographic and socio- aRevenuspredictions
o economic info > Profitability predictions

Subject-oriented Integrated
Data

* Warehouse is organized around major
subjects of the enterprise (e.g. customers,
products, sales) rather than major application
areas (e.g. customer invoicing, stock control,
product sales).

* The integrated data source must be made
consistent to present a unified view of the data
to the users.

Modeling Data Warehouses

¢ Modeling data warehouses: dimensions &
measurement

— Star schema: A single object in the middle connected
to a number of objects (dimension tables) radically.

— Snowflake schema: the dimensional hierarchy is
represented explicitly by normalizing the dimension
tables.

« Storage of selected summary tables:

— Independent summary table storing pre-aggregated
data, e.g., total sales by product by year.

— Encoding aggregated tuples in the same fact table

Example of a Snowflake Schema

Supplier_Key
=

Time Dimension Table Sales Fact Table Product Dimensigiy ble

Many Time Attributes [, Time_Key e Supplier_Key
- .

e Pa_b‘ducl,K’e&." " Product_Key

Yoy mpns®te
Store Dimension Table ..-"5[°’é-Kéy . +,, Location Dimension Table

o .
Many Store Attributes Location_Key

unit_sales
Measures <

dollar_sales

Yen_sales

Location_Key
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View of Warehouses and

B ] WA
Bl -1 L oty
P :
& . » « Importing data
: Tt » Table/Browsing
1. by [Rrieio ) X i
& i cuers (B rui < Dimension creation
£ (3 ot
o Sl Cabe £ (8 Caracta . . .
oy =00 « Dimension browsing
R e -
- Dgecks Zoswi= o Cube building
1w 2 ey G .
: ,' 2=« * Cube browsing
. -1 43 B Mt whdsdch
DAL oty W s
Lap J 2 [ Wescn
_— DT o
- T

Typical Architecture of a Data

Warehotise o
: ]

L 3N

Metadata
« Copy management tools use metadata to understand
the mapping rules to apply in order to convert the
source data into a common form.

» End-user access tools use metadata to understand
how to build a query.

« The management of metadata within the data
warehouse is a very complex task that should not be
underestimated.

Outline

Explain the reason for different business
intelligence technologies, show the added
value and give best practices

Datawarehousing

e Olap — multidimensional databases
« Data mining

* Integration

22.

24.

26.

Comparison of OLTP Systems
and Data Warehousing

Table 3.1 Comparison ol OLTP systcms and data warchousing systems.

OLTP systems. Data warehousing systems

Holds current data
Swres detaibed data

Toata s dynamic

Hokds historical data
Stones detailed, lightly, = highly semmarized data
Trata is largely static

Repetitive processing Ad hoe. unstructurcd, and hesristic processing

High level of transaction throughput
Predicuahle pamem of usape

y-li-dday devisions

cyicc decisions
Serves large sumber of Serves relatively low number of managerial users.
chericalioperational wscrs

 Used for a variety of purposes

— Extraction and loading processes - metadata is used to
map data sources to a common view of information
within the warehouse.

— Warehouse management process - metadata is used to
automate the production of summary tables.

— Query management process - metadata is used to direct
a query to the most appropriate data source.

Data Warehouse
Flows

Information

Why Multi-Dimensional Databases?

28.

* No single "best" data structure for all applications within
an enterprise

* From econometric research conducted at MIT in the 1960s,
the multidimensional database has matured into the
database engine of choice for data analysis applications

« Inherent ability to integrate and analyze large volumes of
enterprise data

« Offers a good conceptual fit with the way end-users
visualize business data

— Most business people already think about their businesses in
multidimensional terms

— Managers tend to ask questions about product sales in different
markets over specific time periods
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What is a Multi-Dimensional Database?

A multidimensional database (MDD) is a
computer software system designed to allow
for the efficient and convenient storage and
retrieval of large volumes of data that is (1)
intimately related and (2) stored, viewed
and analyzed from different perspectives.
These perspectives are called dimensions.

nt
pimension Sales Volumes Measureme
6 |5 |4~
3 5 5
4 3 2
otorf—_ pimension

posilons

Differences Between MDD and
Relational Databases

« MDD makes data browsing and manipulation
intuitive to the end-user

* Any data manipulation action possible with a

MDD is also possible using relational technology

Substantial cognitive advantages in query

formulation

Substantial computational performance

advantages in query processing when using MDD

Mutlidimensional Representation

Sales Volumes

Y

Mini Van

M
o
D Coupe
E
L

Sedan

Carr
c‘eueason/ DEALERSHIP
s

Blue Red White

30.

32.

34.

36.

Contrasting Relational and Multi-
Dimensional Models:

An Example
SALES VOLUMES FOR GLEASON DEALERSHIP
MODEL COLOR SALES VOLUME
MINI VAN BLUE 6
MINI VAN RED 5
MINI VAN WHITE 4
SPORTS COUPE BLUE 3
SPORTS COUPE RED 5
SPORTS COUPE WHITE 5
SEDAN BLUE 4
SEDAN RED 3
SEDAN WHITE 2

Differences between MDD and
Relational Databases

« Multidimensional array structure represents a
higher level of organization than the relational
table

 Perspectives are embedded directly into the
structure in the multidimensional model

« All possible combinations of perspectives containing a specific
attribute (the color BLUE, for example) line up along the
dimension position for that attribute.

« Perspectives are placed in fields in the relational
model - tells us nothing about field contents.

Contrasting Relational Model and MDD-

SALES VOLUMES FOR ALL DEALERSHIPS
MODEL coLor DEALERSHIP ___VOLUME
MINI VAN BLUE CLYDE 6
MINI VAN BLUE GLEASON 6
MINI VAN BLUE CARR 2
MINI VAN RED CLYDE 3
MINI VAN RED GLEASON 5
MINI VAN 5
MINI VAN WHITE CLYDE 2
MINI VAN WHITE GLEASON 4
MINI VAN WHITE CARR 3
SPORTS COUPE  BLUE CLYDE 2
SPORTS COUPE  BLUE GLEASON 3
SPORTS COUPE  BLUE 2
SPORTS COUPE  RED CLYDE 7
SPORTS COUPE  RED GLEASON 5
SPORTS COUPE  RED CARR 2
SPORTS COUPE  WHITE CLYDE 4
SPORTS COUPE  WHITE GLEASON 5
SPORTS COUPE  WHITE 1
SEDAN BLUE CLYDE 6
SEDAN BLUE GLEASON 4
SEDAN BLUE CARR 2
SEDAN RED CLYDE 1
SEDAN RED GLEASON 3
SEDAN RED CARR 4
SEDAN WHITE 2
SEDAN WHITE GLEASON 2
SEDAN WHITE CARR 3

Viewing Data - An Example

Sales Volumes

«Assume that each dimension has 10 positions, as shown in the cube above
*How many records would be there in a relational table?
«Implications for viewing data from an end-user standpoint?
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Adding Dimensions- An Example

Sales Volumes

[JANUARY Jj [FEBRUARY |j [MARCH Ji

When is MDD (In)appropriate?

MDD Structures for the Situations

Employee Age

21

Sales Volumes

m

EMPLOVEE 7

| Note the sparsebetween the two MDD representations

MDD Features - Rotation

Sales Volumes

Wi Van 6 |5 |4

Coupe. 3|5 |5
Sedan 4 |3 |2 ;

(ROTATE90 °)

e | 6 | 3 | 4

5 |5 |3

:

wie | 4 | 5 | 2

inlVan Coupe Sedan

View #2

Bue  Red  Wnie

View #1

*Also referred to as “data slicing.”
Each rotation yields a different slice or two dimensional table
of data.

MDD Features - Roll-Ups & Drill Downs

ORGANIZATION DIMENSION

REGION Midwest
DISTRICT Chicago St. Louis Gary )
DEALERSHIP Clyde  Gleason carr Levi  Lucas  Bolton

* The figure presents a definition of a hierarchy within

the organization dimension.

 Aggregations perceived as being part of the same dimension.
*Moving up and moving down levels in a hierarchy is referred to
as “roll-up” and “drill-down.”

38.

40.

42.

44,

When is MDD (In)appropriate?

First, consider situation 1

PERIONNEL
LASTNAVE ~ BVPALOYEE# BVRLOYEE AGE
SMTH oL 2
REGAN 2 9
FOX ki
WaD 1 3
KaLy % z
UNK ® %
KRANZ 4 4
was 3 4
WESS 23 9

When is MDD (In)appropriate?

» Our sales volume dataset has a great number of meaningful
interrelationships

« Interrelationships more meaningful than individual data
elements themselves.

o The greater the number of inherent interrelationships
between the elements of a dataset, the more likely it is that
a study of those interrelationships will yield business
information of value to the company.

« Highly interrelated dataset types be placed in a
multidimensional data structure for greatest ease of access
and analysis

MDD Features - Ranging

Sales Volumes

/D(EA LERSHIP
Normat el
e e

« The end user selects the desired positions along each dimension.
« Also referred to as "data dicing."
 The data is scoped down to a subset grouping

Organization Products

Personnel Time

ling-up i ‘Through Multiple Di In the previous grapic, we saw that users B
can roll-up and drill-down through a single dimension, ORGANIZATION. Well designed multidimensionala
databases also allow users to roll-up and drill down through multiple dimensions concurrently. Thus, in thisa
example, an end-user could hold the positions MANAGER, DISTRI
drilling-down or rolling-up through sales figures over the TIME din

" and PRODUCT constant, while o
sion.
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MDD Features:

Drill-Down Through a Dimension

Sales Volumes

Il

T REGION

I DISTRICT v
[ . DEALERSHIP

The Time Dimension

* TIME as a predefined hierarchy for rolling-up and
drilling-down across days, weeks, months, years
and special periods, such as fiscal years.

— Eliminates the effort required to build sophisticated
hierarchies every time a database is set up.

— Extra performance advantages

MDX Basics

» MDX allows easy navigation in the multi
dimensional space.

* It “understands” the MD concepts of cube,
dimension, level, member and cell.

* It is used for

- queries - full statements (SELECT...FROM)
- business modeling - defining calculated members.

Sample Cube

¢ Dimensions :

- Measures : Sales, Cost, Units

- Time : Year, Quarter, Month

- Geography : All, Region, Country

- Products : All, Product Group, Product Name

- Customers : All, Customer Group, Customer Name

46.

48.

50.

52.

MDD Features:
Multidimensional Computations

« Well equipped to handle demanding mathematical
functions.

« Can treat arrays like cells in spreadsheets. For example, in a
budget analysis situation, one can divide the ACTUAL
array by the BUDGET array to compute the VARIANCE
array.

» Applications based on multidimensional database
technology typically have one dimension defined as a
"business measurements" dimension.

« Integrates computational tools very tightly with the
database structure.

What is MDX ?

« MDX = Multi Dimensional Expressions

¢ A syntax for modeling and querying an
OLAP database

* Part of the OLE DB for OLAP Spec

e Supported by multiple providers (OLAP
Services, TM1, SAS, WhiteLight, SAP...)

« Itis the key for all advanced analytical
capabilities of OLAP Services

MDX Queries

e SELECT sets on axes (N axes)
¢ FROM a source cube

* WHERE the data is sliced by some
coordinates

Every Cell has a name...

(Products.Clothing, Measures.Units, Time.98)
(Products.Clothing, Measures.Sales, Time.97)
(Products.Groceries, Measures.Cost, Year.95)

Groceries

Clothing
95

96

97
98

99

Sales Cost Units
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Every Cell still has a name...

(Products.Clothing, Measures.Units, Time.98.PrevMember)

(Products.Clothing, Measures.Units, Time.98.NextMember)

(Products.Clothing, Measures.Units.PrevMember, Time.98.Lag(3))
OR

(Products.Clothing, Measures.Units.PrevMember, Time.98.Lead(-3))

coring L7777

?

Units

Sales Growth

With member Measures.Growth as
‘(Time.currentmember,Measures.Sales)-
(Time.currentmember.prevmember,Measures.Sales)”

Groceries
Appliances Time.CurrentMemb

Clothing Time.99
95 [15[13 ] 5]15
Time.CurrentMember PrevMemb

9% J17|13] 62
97 |22]11| 7|5

Time.98

98 12909 | 9|7
99 (3010 | 8 |1

Sales Cost Units Growth

How did sales in this period compare with
sales in the previous period?

Shles| Rosult
@ 200 80
Apr %) 15
May / 2
Jun 7 i

—

Time.Currentembgr, Measures.Current. Member —
Time.CurrefitMember, Measures.Sales —

Time.CurrentMember.PrevMember, Measures.Sales

Set Expressions

 Simple enumeration : (USA, FRANCE, Paris)

* Geography.MEMBERS = set of all members in Geography
dimension.

- <level>.MEMBERS,<hierarchy>.MEMBERS, etc.
 Controlling member order :

- HIERARCHIZE(<set>) puts each member below its
parent. Siblings occur in “natural” order.
- ORDER(<set>,<num-exp>) sorts set based on value of
<num-exp>

* Can either retain or break hierarchy

%4,

56.

58.

60.

Calculated Members

« Calculated members are the real power
behind OLAP.

¢ They provide the mean to define complex
business logic.

« MDX is the syntax for calculated members

- Statements - tools, query generators, developers
- Calculated members - DBAs and power users

How did sales in this periode compare with
sales in the previous period?

Sales| Resuit
1997 79
a

[ 10

Var, 10

@ 200 80
Apr.
May<2 -
il

@ 1 -
Jul -
Aug
Sep: 7 1

[} 2 10!

AXxis and Slicer Dimensions

* Axis Dimension : User wants to see the data
against a lot of members in this dimension.

« Slicer dimension : User wants to choose a
particular member in this dimension and see
data against members in the axis
dimensions.

There are hundreds of MDX functions

. HIERARCHIZE .EXTRACT . MAX

. TOPCOUNT . GENERATE . VAR

. TOPPERCENT . PERIODSTODATE . STDDEV

. TOPSUM . LASTPERIODS . RANK
.BOTTOMCOUNT .YTD . AGGREGATE
.BOTTOMSUM .QTD . COVARIANCE
.FILTER .MTD . CORRELATION

. UNION .WTD . LINREGSLOPE

. DISTINCT .SUM . LINREGINTERCEPT
. INTERSECT . COUNT . LINREGVARIANCE
. EXCEPT .AVG . LINREGR2

. CROSSJOIN . MEDIAN . LINREGPOINT

. MIN
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Analytical Problems

Explosion of dimensions
Appropriate aggregation level
Counting, adding, ... allowed
Comparing totals, periods ...
Explosion of reports

Interpreting Counts

Client A B
Q1 Visits 18 16
Coffee 5 2
Coffee filter 2 1

Empirical and Estimated
Distributions of Candy Purchases

Relative
frequency

W empirical
M single poisson
O mixed poisson

Purchase rate

Solutions

« Different measures
» Segmentations
« Mining for Interactions

supervised : prediction/classification
unsupervised : a priori

62.

64.

66.

68.

Interpreting Mean

Scenario Ql| Q2| Q3 |Q4 |Mean | Forecast
A 4 5 310 3 2

B 2 4 2 |4

C 3 31313 3 2

D 5 51111 3 2

E 0 31415 3 2

Empirical and Estimated
Distributions of Candy Purchases

Relative
Frequency

W empirical
W single poisson
O mixed poisson

1 2 3 45 6 7 8 9 1011 12 13 14 15

Purchase Rate

Candy Results

Segment % Purchase rate

1 15.6 0.0

Technical problems

Timing

Quality of data

Performance / Storage / Maintenance
Consistency
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Contrasting Relational Model and MD Model

Criteria Relational Model Muttidinensional
Databases
Focus Deta integrity of each piece | Fcilitate exploration of
of ceta interrelationships between
dimensions
Organization structure One-diimensional array Multi-dimensional arrays
Perspectives Embedded in fields Embedded directly in
IVDDB structure
Computational power for | Joining tables often Structure designed for
Query processing required; computationally | OLAP; conputationally
expensive cheap
Cognitive issues in Cumbersome Intuitive
querying et
Query Languages SQL or SQL front-ends, Point-and-click emphesis
suchas QBE No standardized language
Menagenent of Time Not well suited Well sited
Dimension

Outline

Explain the reason for different business
intelligence technologies, show the added
value and give best practices

« Datawarehousing

 Olap — multidimensional databases
e Data mining

* Integration

The Query Formulation Problem
Consider the query :

What kinds of weather condition are suitable for
playing tennis ?

It is not solvable via query optimisation

* Has not received much attention in the database
field or in traditional statistical approaches

* These problems are of inductive features: learning
from data rather than search from data

* Natural solution is via train-by-example approach
to construct inductive models as the answers

What is Data Mining

Data Mining: a non-trivial data analysis process for
identifying valid, useful and understandable patterns from
databases.

70.

72.

74.

76.

Benefits of MDD

« Cognitive Advantages for the User

* Ease of Data Presentation and Navigation

— Obtaining the same views in a relational world requires the end user
to either write complex SQL queries or use an SQL generator
against the relational database to convert the table outputs into a

more intuitive format.

 Ease of Maintenance
— Because data is stored in the same way as it is viewed (i.e. according
to its fundamental attributes), no additional overhead is required to
translate user queries into requests for data
» Performance
— Multidimensional databases achieve performance levels that are
difficult to match in a relational environment.

Why Data Mining

* Limitation of traditional database querying:

— Most queries of interest to data owners are difficult to
state in a query language
« “find me all records indicating fraud”=> “ tell me the
characteristics of fraud” (Summarisation)
« “find me who likely to buy product X” (classification
problem)
« “find all records that are similar to records in table X”
(clustering problem)
— Ability to support analysis and decision making using
traditional (SQL) queries become infeasible (query
formulation problem ).

What is Data Mining

Data Mining: a non-trivial data analysis process for
identifying valid, useful and understandable patterns from
databases.

How Data Mining Works
82

4 Feedback
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Methodology
Project
definition Specify data . .
L Data Mining Tasks
collection processing
petermination (R q A . R .
@ iDaa transformation | g ;iqing ang » Four main operations include:
e ihventory of data, el
objectives ~Diin’ ot validation . .
Ay || s R -Data of model Interpretation — Predictive modeling
“elmiatons | DA i de. | oo |::> of mode! i
Rk “lodngof | Mmberof ' | opatasslecion. Deploy — Database segmentation
“Temminciogy estonal e aton of, etk pplcation of model
- el | caion o ; ¢ TR
ety and G e e e <Date clping: | Glferent T — Association discovery
nventoy o -t o S
- rescurces cintegration | overviewotthel (eS¢ (RGN | modaiuls | records — Characterization
~eeds incaseol e oo ofmisaing dierent the determined | winyegration of
muit 3 values; arameter business the model within
am‘m)pa&y " | ddenticaton | -patg Valtes; ohjecves Sing”
i | i . . I
-Model
e |G G RS » There are recognized associations between the applications
compat dert, M ¥
represeiaion | JFROTSY | G, | bamec | Report and the corresponding tasks.
s i o models froma ; depending on
o o | RSN | el bt | 1€ asseament . X . .
By WSl | FELLREEE L — e.g. Direct marketing strategies use database segmentation.
o | e, | T s TR
«Delivery of a ‘modification, i.e. adjustments. which were
data-quality the content ot need to be generated
= e cprteni oy o
e e vl gt opending on
the format. the available

| Fine tuning of the model
~Performance of the model over time

Update mode

Data Mining Techniques

» Techniques are specific implementations of the
data mining operations.

« Each operation has its own strengths and
weaknesses.

 Data mining tools sometimes offer a choice of
operations to implement a technique.

Predictive Modeling

* Model is developed using a supervised
learning approach, which has two
phases: training and testing.

— Training builds a model using a large sample of
historical data called a training set.

— Testing involves trying out the model on new,
previously unseen data to determine its accuracy
and physical performance characteristics.

Predictive Modeling

Applications of predictive modeling include
customer retention management, credit approval,
cross selling, and direct marketing.

» Two techniques associated with predictive
modeling: classification and value prediction,
distinguished by nature of the variable being
predicted.

78.

80.

82.

84.

Predictive Modeling

Similar to the human learning experience

— uses observations to form a model of the
important characteristics of some phenomenon.

Uses generalizations of ‘real world” and ability to
fit new data into a general framework.

Can analyze a database to determine essential
characteristics (model) about the data set.

Predictive modeling vs scoring

Corporate Data

—_—
Attributes or Fields M ode:
Functional |
Ralationship:

Y=FiMy, Xy ... X,

Piedictions Confilence

1 B85
0 74
1 a1
o &5

Example of Classification using
Tree Induction

Curstormen renling peopeaty
> 2 yaars?

(iR
- _//

(i) { o
N 4 Nl
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Pred.modeling : Lift Chart

08 Lift Chart

— TREE
— RANDOM
NEURAL NET

9% Targets
°
@

0 10 20 30 40 50 60 70 80 90 100
9 Contacted

Predictive Modeling - Value
Prediction

 Data mining requires statistical methods that can
accommodate non-linearity, outliers, and non-
numeric data.

* Applications of value prediction include credit
card fraud detection or target mailing list
identification.

Segmentation proces

Identify segments (clusters)
Select target segments
Profile target segments

« Develop services/products to target
segments

Put an attractive (for the target segments)
service/product on the market

Segmentation

A priori segmentation

- Segments are given

- Analyse and profile segments on different basis
« Posthoc segmentation

- Determine target/profile variable

- Cluster

- Analyse and profile clusters

86.

88.

90.

92.

Predictive modeling : Profit Chart

15000

10000

5000 /

-5000

rofit Chart

—TREE
— RANDOM
NEURAL NET

0

PROFIT GAINED
2
8

-10000

-15000

-20000

9% CONTACTED

Database Segmentation

Aim is to partition a database into an unknown
number of segments, or clusters, of similar
records.

Find homogeneous groups of clients who
possess a similar purchasing behaviour

Segmentation

« Segments should be identifiable,
substantial,within reach, stable in time,
response sensitive

¢ Segments are based on geographical, socio-
demo, product portfolio, product usage,
payment, ... information

Usage segmentation

Cluster Financial Bank TV Radio News
0-0 30 143 25 5 93

0-1 1 5 25 18 9
0-2 1 3 223 23 8
1-0 13 0 1 0 0
1-1 23 0 0 0 0
1-2 9 2 6 1 3
2-0 164 1 9 2 17
2-1 38 3 1 0 19
2-2 170 14 9 8 100
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Segmentation

Example: www.tijd.be

TijdBe

MasdagCom

QuoteYahooCom .

Characterization

94.

Associations Discovery

 Finds items that imply the presence of other items in the
same event. By discovering popular product combinations,
latent interests in product associations can be found and
used to target customers with the right product offers
(target-selling and up-selling).

Affinities between items are represented by association
rules.
— e.g. “When customer rents property for more than 2
years and is more than 25 years old, in 40% of cases,
customer will buy a property.

96.

Sequential Pattern Discovery

« Finds patterns between events such that the
presence of one set of items is followed by
another set of items in a database of events over a
period of time.

— e.g. Used to understand long term customer
buying behavior.

98.

Char. : Most loyal audience

e [e— L —— P

100.

Outline

Explain the reason for different business
intelligence technologies, show the added
value and give best practices

Datawarehousing

Olap — multidimensional databases
Data mining

Integration

95




96
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Data Mining and Data -
i Data mining and Olap
Warehousing
¢ Segmentation results are the elements of a
A data warehouse is well equipped for providing dimension
data for mining. « Prediction/classification elements defines
the structure of the Olap cube ( which
« Data quality and consistency is a pre-requisite for dimensions) and add metrics
mining to ensure the accuracy of the predictive * Characterization/dependency analysis
models. Data warehouses are populated with defines dimensions and the appropriate
clean, consistent data. metrics
101. 102.
Standards R
* Integration: !
SQL2000 Through the Inline interface
) data mining analyses tracks Run Application
OraCIe 9| can be defined through a wizard Deploy -
IBM DB2 Run
« Standards : PMML, Java API, ... - v 4
= hhkh L View
.- ) %
— Relational schemes
N—— - as result of pre-
e e e Pru(?essing after .
1 03 1 04 Business understanding
Oracle Business Intelligence Conclusion Bl : DW, OLAP, DM
Vision
‘ Contact Contact detail records
; Center (when, where, why)
Smgle database Sales and Customer preferences,
Single server | Serviee b >R e
- Single engine Web, e . Z%S.'é‘r%f‘:,‘:‘r‘éi.rfift““ﬁ"f"k""" I
Standard interfaces ‘ NEWOrK M il i Mike:,‘!oi{::vétu‘yc'mppmr
Simplified environmd By | i i - T I
. 1T systems info
Fastest conversion of PERERneEEY G
data to information ‘ e preferences, value > Market segmentation 2
» Market position predictions c
internal ™ S D b=
Analysis customer > Channel preferences [
EXternat Demographic, s E‘e‘v'l":::"]‘i'ﬁ‘m:m”\ -
| Toua S e a I
105. 106.
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THE ENTREPRENEURSHIP
IN INFORMATION AND TELECOMMUNICATION TECHNOLOGIES -
AN EXPERIENCE FROM ONE COURSE IN BERKELEY

Neli Maneva

Abstract.

The main goal of the lecture is to reveal the essence of the entrepreneurship and its role for economic
development and prosperity in each country. At the beginning some alarming symptoms of a crisis in the area of
the ICT have been analysed. One possible solution can be the entrepreneurship — the pursuit of opportunity
beyond the resources you currently control. A number of statements, supporting this approach from different

points of view, is presented. After that a brief description of the entrepreneurial process is given.

Next follows the presentation of the educational programme developed by Intel and the University of Berkeley.
The aim of their joint project is to support Universities, Education institutions and Governments in their endeavor
to create entrepreneurial eco-systems, promoting innovation and creating the basis for economic development.
The objectives of the three programs, developed till now, have been discussed. The proposed layers, structure

and content of the flagship entrepreneurship course have been presented in details.

At the end of the lecture some lessons learned during the Global Faculty Colloquium are shared in two different
directions; methodological and organizational. Finally, the impact of the experience gained during the Colloquium

on some future educational and research activities of the author will be mentioned.

Author's Information

Prof. Dr. Neli Maneva — Software Engineering Dept., Institute of Mathematics and Informatics, Bulgarian
Academy of Sciences, Acad. G. Bonchev Str. bl.8, 1113 Sofia, Bulgaria; e-mail: neman@gbg.bg
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3NEKTPOHHbIA PbIHOK 3HAHWUW

Kpacumup MapkoB, Kpacumupa UsaHoBa, Unua Mutos

AHHOMauyus: B nekyuu paccmampugaromcs npednochIikU 803HUKHOBEHUS U pa3gumus fIEKMPOHHO20 PbIHKA
3HaHU(, KoOmopbIT NOCMENEeHHO 3aHuUMaem cgoe Mecmo cpedu 8cex hopM obMeHa 3HaHUAMU.

BBepeHue

OpHOM W3 BaXKHEWNLWMX Npeamnochifiok CYLLECTBOBAHWS W Pa3BUTUS YerioBeyeckoro obLiecTsa sBMseTcs
obyyeHre. 3HaHMS, YyMEHWS 1 HaBbIKM HE MEpPefatoTCcsl YeroBeKy Ha reHHOM YPOBHE, T.e. MO HaCnencTsy.
Mo3ToMy CyLieCTBOBaHWE W Pa3BUTME YENOBEYECTBA HEMOCPEACTBEHHO CBSI3aHO C MPOLECCamyt MomyYeHs,
XpaHeHUs, nepedaym M UCMONb30BaHUS 3HaHWIA. M3BECTHO, YTO eCTb 3aBUCKUMOCTb MeXOy YPOBHSMM
rPamMOTHOCTM OTAENbHbIX HaLMiA U KONMYECTBOM BarioBOrO BHYTPEHHOTO MPOAYKTa Ha Aylly HaceneHus Tex
CaMbIX HaLWi, KOTOpbIE SIBMSAKOTCS CaMON AOCTOBEPHON NPUMETON Pa3BuTUsi JaHHOro oblecTtsa. Kak npasuro,
rocrie onpeAenieHHoro nepruosa BpeMeHn Beaylme Hauun B 06actu 06pa3oBaHust CTAHOBATLCS BEAYLMMU U
Mo KONMYECTBY BarloBOrO BHYTPEHHOMO NPOAYKTa Ha AyLLY HaceneHus.

Ha coBpemMeHHOM 3Tane pasBUTUS MPOUCXOAUT NPOLIECC BMOXEHUS HOBOTO CMbICNa B TEPMUH “2paMomHocme”,
OH CTaHOBWTCS BCe Bornee npakT4ecku HanpasneHbIM. B Hayane npowsoro Beka B 3T0 NOHATWE BKNaablBanoch
TO, YTO NAM MOrnM “yumame” W “nucame’. B cemupecaTbiX rogax, akUeHT Obln nepeHanpaBneH Ha
‘noHumaHue”. He npowno u ABaguatM neT, Kak Yyxe [AaHHbI YEnoBeK CYATancs rpamoTHbIM, T.e. Mor
4yBCTBYBaTb Cebs afekBaTHO W KOMAOPTHO B HOBOW Cpede, ecnn yMen “npuMeHsms” HaKoMMEHHbIe 3HaHWS B
NPaKTU4eckon LesaTenbHocTU. Tenepb 370 HepocTtatoyHo. OCHOBHOWM MPUMETON pasBUTUS COBPEMEHHOTO
obulectBa ABNSETCH KOMMYHUKayusi. Becb Halw Mup OXBayeH 3TUM sBneHWeM. M nostomy “cnocobHocmb
KOMMYHUUUPO8amb” ABNSETCS OCHOBHbIM KpUTEPUEM OLIEHKM FPAaMOTHOCTH B Halum AHW [Vamosh, 2001].

Kaxgablit YenoBek CTPEMUTCS K 3HAHMAM, 4TOObI CNONB30BAaTb X 4NN YNYYLLEHUs CTaHAapTa CBOEN XWU3HU, YTO
NPSMO CBS3aHO C XefaHWeM HalTu nogxogailylo paboTy 1 npoaswkeHWe B Helr. Takum obpasom, Yernosek
[OCTUraeT  ONTUMANbHOTO WCMOMb30BAHUS CBOMX BO3MOXHOCTEA C LEMbl0  AOCTUXKEHWUS  [OCTOMHOrO
obuiecTBeHHOro nonoxeHus [Barneva, Barnev, 2001].

COBpeMeHHOG O6LI.I,€CTBO Haxo4nTCA B KOPHE Ha APYroMm ypoBHE Pa3BUTUA MO CPABHEHWUIO C NPEXHUMK 3Tanamin
CBoero beHKLI'I/IOHI/IpOBaHVIFI. BI'IepBbIe 3a TbICAYUNETHYIO UCTOPUIO YenoBevecTBa CyLeCTBOBaHNE HEKOTOPbIX
I'IpOdJeCCI/IVI CTaHOBUTbLCA KOpOo4e, YeM NPOJOTKNTENBHOCTb pr,U,OBOI7I [eaTenbHOCTW OTAENLHOro Yenoseka. 3To
fABNeHne TpyaHO 0CO3HAeTC4A, a NtoAu Nnoka elle He NOAroTBeHbl K HEMY.

Cxema “BnepByto oyepefb Monyuutb 00pa3oBaHWe, a MNOTOM MCMOMb30BaTb HAKOMMEHHbIE 3HaHWS B
npodecuoHanbHoin paboTe” cTaHoBUTCA HeymecmHol. B HacTosiee Bpemsi 6onee npaBunbHbIM SBASETCS
OCyLLECTBNEHWe NOCTPOeHUs 0bpa3oBaTenbHOro NpoLecca no Apyron cxeme:

- NepBOHa4anbHOE YCBOEHME HEKOTOPOro obbema (byH,ElaMeHTaJ'IbeIX 3HaHUI yMeHMIZ, KOTOpblE ABNAKTCA
BannaHbIMK AnA NPOAOCITXUTENTbHOIO nNepmnoaa BpeMEHU;

- CUCTeMaTUYecKoe MomyyeHne akTyanbHbIX 3HaHUA 1 YMEHMIA (Ha 6a3e MHTEHCUBHBIX KYPCOB), koTOpble ByayT
cpasy NPUMEHSTLCS, HO HEAONTO.

CywecTByeT NpuHUMNMANBHO OWMBOYHOE M HEenpomyKTMBHOE OTHOWeEHMe K 0Opa3oBaHWIO, KOTOpPOE 4acTo
BblpaxatoT bpasoi: “ganm Obl Ham obpasoBaHue’. Obpa3oBaHne TpeOyeT BbICOKOW aKTMBHOCTU W CUITBbHBIX
BOMEBbIX KayecTB. BocnutaHue 9TMX KayecTB [OMKHO HayaTb ele B paHHeM (OOLUKONbHOM) BO3pacTe.
Poautenu u yvalumecs, Kotopble LyMatoT, YTO LIKOMA W rocyAapcTBO CAENakT MX AEN0, WAYT N0 COBEPLLEHHO
ownbo4Hom n BeapesynbTaTHom fopore [Barneva, Barnev, 2001].

CoBpemeHHOe 0BpasoBaHue KnaccuduumpytoT, kak 6a3oBoe 1 gononHutensHoe [lvanova et al, 2001]:
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- bBasoBoe o6pa3oBaHue npearnonaraeT KynbTypHOE, CoLMarbHOe 1 NPodeccoHanbHoOe pasBuTie YEroBeKa,
Heobxoaumoe emy 1 obuiecTtBy. OHO BKIOYAET:

- obuwee obpasoBaHue, KOTOpoe ABNsSeTCH hyHAAMEHTaNbHOM OCHOBOW, HEOOXOAMMOI YenoBeky Ans
AarnbHenLwero BbIGopa 1 Nomny4YeHnst KOHKPETHOTO NPOheccMoHanbHoro 0bpasoBaHms;

- npodeccmoHanbHoe 0bpa3oBaHMe, KOTOpOe XapakTepuayeTcs onpefeneHHbIMU TpeboBaHUAMK K
3HAHUAM, YMEHUSIM U HaBblkaM, HEOBXOAMMbIMI CTIELMAnKCTy B KOHKPETHOI cdepe TpyAa.

- [lononHuTennHoe 0Gpa3oBaHWe XapaKTEPU3YeTCs PacLUMPEHMEM WNK MOBLILUEHUEM YPOBHS 3HAHW,
YMEHUIt 1 HaBblkoB ©a30BOTO MMM MpOGheCcCMOHanbHOr0 00pasoBaHUst ANS AanbHENLEro KynbTypHOTO,
COLMasnbHOro M NPoeCCHOHaNbHOTO PasBUTUS YENOBEkKa.

B HacTosiwee Bpems B Mupe HabnogatoTCs TEHAEHUMW pasBUTUS OTKPbITbIX 0BpasoBaTenbHbIX CTPYKTYP.
B Anrnum, CLUA, Kanape, Wseuun, PuHnaHaum, McnaHum v opyrix CTpaHax AaBHO CO3[aHbl U yxXe MHOMo neT
Pa3BMBAOTCS OTKPbITbIE YHUBEPCUTETbI, KOTOPbIE NPEAOCTABNAT BO3MOXHOCTL N0OOMY YEMOBEKY MOMyYnTh
LUMPOKMIA cnekTp 00pa3oBaTeNbHbIX YCMYr, B TOM YWCME, HA OCHOBE AMCTAHLMOHHBIX METOAOB OOYy4eHus.
CroumocTb Takoro obyyeHus coctasnseT B cpegHem 200 gonnapos CLUA 3a 12-15 Hepenb 0bydyeHus, yto
SBNSETCA LOCTYNHbIM NS BONbLUMHCTBA XUTENEN U3 aKkoHoMUYeckn pa3euTbix ctpaH EC unu CLUA, AnoHum,
KaHagp! v 1.4. [MBaHoBa 1 ap., 2001].

COoBpEMEHHbII 3Tan pasBUTUS YeNOBEYECTBA XapaKTEpWU3yeTCs LUMPOKAM BHEAPEHWEM W MCMONb30BAHWEM
CETEBbIX MH(DOPMALMOHHBIX TEXHOMOMMI BO BCEX Chepax AesTenbHOCTH obLyecTBa. ATOT 3Tan MOXHO Ha3BaTb
Hayanom rnobanbHoi WHGopmaTU3aumm yenosedectBa. COOTBETCTBEHHO, cucTeMa 00pa3oBaHWs OMKHA
oTpaxaTb, noadepxuBatb 1 obecneusBaTb  COBpeMeHHble  TpeboBaHWsi  pas3suTs  obLiectsa
[Mapkos 1 gp., 2000].

TpeboBaHus MaccoBOro ¥ HEMPEPLIBHOMO  MOBLILEHUS  YPOBHS  NPOCGHECCUOHANbHON  KBanudukalmm
CNeynanucToB SIBMSETC BaXHOW OCODEHHOCTLIO pasBUTUS WHGOPMaLMOHHOTO oblectBa. OnbiT pasBuTbIX
CTpaH, LUMPOKO WCMOMb3YIOWMX MH(OPMALMOHHBIE TEXHOMOTMM, MOKa3blBaeT, YTO MaccoBoe obydyeHne u
nepenoaroToBka cneunanuctoB TpebyeT CyLEeCTBEHHOr0 WCMONb30BaHUs BIOMKETHbIX CPeACTB rocyaapcTs U
OTAENbHbIX PErMOHOB Ha couuasbHble nporpammel. Hanpumep, PuHnaHaus exerogHo B koHue 20-ro u Havane
21-oro Beka ucnonbayet 12-16% BrogxeTHbIX cpeacTs Ha obpasosaHue n 10-14% Ha counanbHble Nporpammbl,
npeaycMaTpuBatoLLMe NepenoaroToBKy cneunanuctos. MMpu 3TOM KpynHble (UPMbl 1 NPeanpusTUS UMET
y4ebHblE LEHTPbI, KOTOpble peliakT 3adayn MOArOTOBKM M MEpenoaroToBKM KaapoB B COOTBETCTBUM C
TpeboBaHNAMM Pa3BUTUS MHGOPMALMOHHBIX TEXHOMOMMM Ha 3TUX MPEAnpUATMSX W B COOTBETCTBUW C
COBCTBEHHBIMI (PUHAHCOBBLIMI BO3MOXHOCTAMW. OnbIT OUHNSHAWM NOKa3blBAET, YTO TPaaULMOHHbIE hOPMbI
0byyeHnss He Bcerda MOryT MOMHOCTbIO YOOBNETBOPUTL NOTPEBHOCTM 06LLEeCTBa B MacCOBOW W HENPepbIBHOM
NepenoaroToBke CcreuuannucToB. AddeKTMBHAS peanu3auus 3TWX MOTPEBHOCTEN CBf3aHa C CO3AaHWEM,
pasBUTHEM U MCMOMNb30BAHWEM HOBbLIX NELArOMMYECKUX MOAXOLAOB, HOBbLIX TEXHOMOrWM 0BYYeHUsS M HOBbIX
OpraHM3aLMOHHBIX MPUHLMMOB NOCTPOEHUS CUCTEMbI NPOCECCUMOHANBHOMO NPOAOMKEHHOTO 0ByYeHst B3pOCbIX
[MBaHoBa 1 ap., 2003], yuuTbiBaloLMe Takie akToOpbl Kak:

- MAacCoBbIi M HEMpEPbIBHbINA XapakTep NPOdeCCMoHanbHOro NPOLOMKEHHOMO 00Yy4YEHNS;

- [OCTYMHOCTb U 3Ch(PEKTMBHOCTL 0OYYEHNSI;

- YUCreHHas OrpaHMYeHHOCTb NpenofaBaTene;

- Bonbloe MHoroobpasne 1 YacToe U3MEHEHNE Y4EOHBIX KYPCOB;

- TeppuTopumarnbHas yaaneHHOCTb MHOMMX YYEHUKOB OT y4e6HbIX LIEHTPOB M YHUBEPCUTETOB.

OueBuagHO, TpaguUMoHHble 06pa3oBaTeNbHblEe (HOPMbl MEHSIIOTECS W HOBbIE 3NIEMEHTHLI BKITIOYAKTCA B OBLLMNA
npouecc. OQHUM TakUM 3NEMEHTOM SBNAETHCA MHADOPMALIMOHHBIN PBIHOK, BaXHOMN YaCTbi KOTOPOro COCTaBnseT
PbIHOK 3HaHui [MapkoB 1 gp. 2005]. O6 3ToM NOroBOpKUM B 3TOM NeKuyu. Jlekumust oCHoBaHa Ha psga nybnukauui
aBTOPOB, HEKOTOPbIE 13 KOTOPbIX YKa3aHbl B NUTEpaType.
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OTKpbITbIN PbIHOK AUCTAHLMOHHbIX yCAyr

Pa3sutie rnobanbHbIX TENEKOMMYHUKALUMOHHBIX FMHUIA CBSA3W W CETEBbIX WHAOPMALMOHHBIX TEXHOMOrMiA
NOArOTOBWNM YCIOBWS AN CO3AaHUS W OpraHu3aLii ANCTaHLUMOHHO-CBA3aHHBIX pabounx MeCT, MCMOMb3YHLLMX
o0Wyto CeTb KOMMBIOTEPHOTO U TENEKOMMYHMKALMOHHOrO 060pYyAOBaHMs. JTO CNOCOOCTBYET CO3AAHMIO W
PasBUTUIO  OUCTAHUMOHHO OObeaMHEHHbIX NPeanpuaTUiA, pelwatwmx oblme 3agads Npou3BOACTBA,
uccneaoBaHuii, TOProBW, MeAWUMHCKOTO OOCMyXWBaHWsS U Tak Aanee, BHe 3aBMCUMOCTM OT MecTa WX
pacnonoxerus. Mpoucxogut npouecc rnobanbHoro o6bearHeHUs pbiHKa MPOM3BOACTBA M PbiHKA Tpyaa Ha
OCHOBE CETEBbIX MHPOPMALMOHHBIX TEXHOMOMNA. COOTBETCTBEHHO YBENMYMBAIOTCS KOHKYPEHLMS 1 TpeboBaHms
K YPOBHIO kBanudukauum cneunannctoB. KoHKypeHunst Ha rnobanbHOM CeTeBOM pbiHKE TpyAa SBASETCS
MOLLHbIM CTUMYNOM 4711 HENPEPbIBHOTO MOBbILIEHWS KBanNUUKaLMM cneynanuctaMmm n3 pasHblX PETVIOHOB U
ctpaH. CnegoBaTenbHO, COBPEMEHHasi cuUCTeMa NpOGECCUMOHANbHOTO MPOLOSMKEHHOTO 0Oy4YeHWs B3pOCHbIX
JOmKkHa ObITb Tak Xe ceTeBoW, 4TOObl ObICTPO M 3((EKTUBHO YAOBNETBOPATL 3aNPOChl B MOBbILLEHNN
KBanuuKaLumu CrneuuanucToB M3 yhaneHHbIX PervoHoB. JTO 03HA4YaeT, YTO C Pa3BUTUEM CETEBbIX
NH(OPMALMOHHBIX TEXHOMOTUIA, MPOLECCOB rnobanbHoro 06beanHEHNs PbIHKOB MPOM3BOACTBA W TPyAa, B
obuecTBe MOSIBUNNCL peanbHble MPEANOChINKM AN BO3HWUKHOBEHWS!  OTKPLITOTO  CETEBOTO  PblHKA
npodeccuoHanbHblx  06pa3oBaTenbHbiX — ycnyr B cdepe  NPOAOMKEHHOrO  0ByyeHus  B3POCHbIX
[Danilov, Ivanova, 1999].

Mpouecchl 0OBLEAMHEHUS HA OCHOBE CETEBbIX MH(OPMALMOHHBLIX TEXHONMOTUA MPOMCXOAAT W B chepe
npodeccuoHanbHoro  obpasoBaHis. Hanpumep, B OMHNSHOMM CO3AAeTCA M pa3BMBAETCs  eauHas
WH(hopMaLMOHHas CeTb YHMBepcuTeToB, B EC co3gaHa accouyauust YHUBEPCUTETOB M y4ebHbIX LIEHTPOB,
06beANHEHHBIX MH(POPMALMOHHON CeTblo Ans pelueHnst obluux 3apady obyyeHusi. MHorve yHWBEpCUTETHI U
yyeOHble LEHTPbl PasNuuHbIX TOCYAAPCTB  HAYMHAIOT OKasblBaTb yCryrn Ans  NpodeccloHanbHOro
NPOAOIMKEHHOr0 06YYeHIs B3POCHbIX HA OCHOBE CETEBbIX AUCTAHLIMOHHBIX METOAO0B 06yYeHNS.

Takum 06pa3om, ceTeBble MHPOPMALMOHHbIE TEXHOMOMAM HAYMHAIOT pearbHO HaxoaWTb NpUMeHeHne B cepe
npodeccnoHanbHoro  06pasoBaHMs M DOPMUPYIT  OMKPbIMbIU  PbIHOK — AUCTAHLMOHHBIX  YChyr
npodeccroHanbHoro 0byyeHms. PernoHanbHasi, HauMoHanbHas U MeXayHapoaHast MHTErpauus YHUBEPCUTETOB
N y4ebHbIX LEHTPOB Ha OCHOBE OTKPbITHIX CETEBbIX MH(HOPMALMOHHbLIX TEXHOMOMN CMOCOBCTBYET PasBUTUIO
061Lero HHOPMaLMOHHOrO NPOCTPaHCTBA B Cdhepe 06pa3oBaHus.

OnbiT pa3BuUTUA OTKPbITOrO CETEBOr0 AUCTAHLIMOHHOIO 06yquVIF| B YHMBEPCUTETAX U y‘-le6HbIX LieHTPaXx pasHbIX
CTpaH NoKa3bIBa€T, YTO TaKne TEXHONOrNnN MOryT obecneynTs:

- MAacCoBbIi M HEMPEPbIBHbIA XapakTep NPOdeCcMoHanbHOro NPOLOMKEHHOMO 00Yy4YEHNS;
- y#aneHHbI JOCTyn K y4ebHbIM MaTepuanam, npenogaBatensam U CTygeHTam;
- WHTEPaKTMBHOCTb NpoLiecca 0byyeHus:;

- S(bd)eKTMBHOG ynpasneHue y'-le6HbIM npoueccom Ha OCHOBE OMTMMalnbHOro CoMeTaHuA MHANBMAYalbHbIX U
KONNEeKTUBHbIX MeTOA0B AUCTaHLMOHHOIO o6yquM9.

OpHako, HeobX0aNMO OTMETUTb, YTO CETEBblE TEXHOMOMMU OUCTaHLMOHHOIO 06y‘-IeHMFI MMEKT CyLlEeCTBEHHbIE
OTNUYNA OT TPAAULMOHHBIX U Tpe6y+0T:

- CNONb30BaHUsl CETEBOI y4eBHON cpeabl, B KOTOPOW MPOUCXOAUT AUCTAHLMOHHBIA UHTEPAKTUBHBIN Y4eOHbIN
NPOLIECC ¥ 3KCMepTHas OLeHKa ero pe3ynbTaTos;

- NOAKITKYEHNA KOMMNbOTEPOB ANCTAHLMOHHbLIX CTYAEHTOB U npeno,anaTeneVI K CEeTEeBOA y‘-i86H0|7| cpene,

- CneynanuanpoBaHHbIX MPOrpaMMHbIX CPEACTB M MHCTPYMEHTOB, MCMOMb3yeMbIX MpW MOArOTOBKE CETEBbIX
y4€OHbIX KypCcoB 1 y4ebHbIX MaTepnanos;

- pa3paboTKM AMCTAHUMOHHBLIX Y4ebHbIX KypcoB, Y4eOHbIX MaTepuarnoB, TPEHAXEPOB W  y4ebHbIX
nccneaoBaTenbCkux paboT, aaanTMpoBaHHbIX K CETEBOM y4ebHOM cpefe;
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- O6y‘-IeHMF| npeno,u,aBaTenelh M TbIOTEPOB HOBbIM nefarorm4eckum nogxonam, OGGCI’IG‘-II/IBHFOLLIMM
S(b(*)eKTI/IBHbIe npAmMbie K 06paTHbIe CBA3W CO CTydeHTamu B ceTeBo yqe6H0|7| cpene ana nposedeHuA
AWCTaHLUMOHHOIO UHTEPAKTUBHOIO 06yqu|/|ﬂ;

- Sd)d.)eKTMBHbIX MeTOa0B ANCTAHLMOHHOIO KOHTPOJIA U OLIEHKN 3HaHMI CTYLAEHTOB,

- CMeuuanucToB Ansi TEXHUYECKOW MoaaepXkM U obecneyeHus KomnbtoTepHol GesonacHocTv ceTelt u 6a3
[aHHbIX OTKPbITbIX CETEBbIX YHUBEPCUTETOB M Y4EBHbIX LIEHTPOB;

- Web pausaitHepoB Ons TEXHWYECKOW MNOAAEPXKM MpenodaBaTenel npu MOArOTOBKE CETEBbIX Y4eBHbIX
MaTepuarnos;

- MepcoHana MeHeZXepoB M KOOPAMHATOPOB AN 0becneyveHnst ynpaBneHYecknx GyHKUWNA CETEBbIM
YHUBEPCUTETOM W MH(DOPMALIMOHHBIX CBSA3EN C YAaNneHHbIMMU KIUEHTaMM.

McTouHMKM chuHaHCMpoBaHuA

YkasaHHble OTMNYMSA  MOKA3bIBAlOT, 4YTO CETeBble TEXHONMOTMM OOyyeHWst NpeanonaraioT  CyLEeCTBEHHbIE
(DMHAHCOBLIE 3aTpaTbl MPW CO3AaHUM OTKPBLITLIX CETEBbLIX YHWBEPCUTETOB M Y4ebHbIX LEHTPOB. [loaTomy
BaXHbIM MOMEHTAMU 4N Pa3BWTWUSI COBPEMEHHBIX TEXHOMOrMM ODyYeHWs SBRSIKOTCA HE TOMbKO LUMPOKME
BO3MOXHOCTW YAaneHHOro JOocTyna K y4ebHOMY 3aBEeEeHWI0 M OUCTaHLMOHHOMO MHTEPAKTMBHOIO npouecca
00y4eHns, HO W 3KOHOMMYEecKas SPGEKTUBHOCTL TakuX TEXHOMOrMi 0byveHus. K OCHOBHbIM WCTOYHWKaM
BO3MOXHOrO (hMHAHCPOBAHUS OTKPbITBIX CETEBbIX YHUBEPCUTETOB W Y4EBHBIX LIEHTPOB MOXHO OTHECTU:

- pecypchl BlogxeTa (MECTHBIN, pervoHanbHbIA U FOCYAapCTBEHHbIN);
- (pMHaHCOBbIE pPeCypChl NPEANPUATMIA U PUPM (HacTb CTOMMOCTM NPOAYKLMM UK YacTb NPUOLINKY;

- pas3nnyHbie ¢)OH,ELbI U nporpammel (FOCWJ,apCTBeHHbIe, pernoHanbHble, 4YacCTHblE, O6Ll.leCTBeHHbIe,
HaluWOoHalbHbIE NN Me)K,El,yHapo,D,Hble);

- (OMHAHCOBbIE PECYPCbI CTYAEHTOB (NUYHbIE UMK KPEAUT.
KoHeuHo, 06bIYHO NOMb3YHOTLCS CMeLLaHHble PMHAHCOBLIE PECYPChI.

PbIHOK 3HaHWI

B ocHoBe 3koHOMMYECKOM 3hHEKTUBHOCTM OTKPbITbIX CETEBbIX YHUBEPCUTETOB M y4ebHbIX LIEHTPOB AOMKEH
ObITb MPUHLMN CAMOOKYNaeMOCTN BHE 3aBUCMMOCTY OT UCTOYHWUKOB (PUHAHCMPOBaHWS. B npoTueHOM cnyyae
CeTEBbIE AWCTAHLMOHHbIE TeXHOMorMu obyyeHus He OyayT MMETb LUMPOKOrO pPasBUTUS W3-3a HexsaTku
(OMHAHCOBLIX pecypcoB. 103TOMY OOHOM W3 OCHOBHbIX 3aday KOMaHAbl YNpaBneHWst OTKPbITbIM CETEBLIM
YHUBEPCUTETOM WNM CETEBbIM PErMOHaNbHbIM y4ebHbIM LIEHTPOM SIBMSETCS M3Y4YeHMe W OLeHKa pPbiHKa
NoTEHUManbHbIX NOTpebuTeneit ANCTAHLMOHHBLIX Y4eBHbIX KypcoB. [MoAroToBKa KOHKPETHOro y4ebHOro kypca
[OMKHA HauMHATLCS TOMbKO TOrAa, Korga onpefesnieH pPbiHOK NOTeHUManbHbIX NoTpebutenen u caenaqa oueHka
SKOHOMMYECKol 3hdekTUBHOCTI 00y4eHust. Heobxoammo 3amMeTWTb, YTO MOTEHUMAnbHbIMKU NOTpebuTensmu
CETEBbIX AMCTAHLMOHHbBIX KypCOB MOTYT ObiTb CTYOEHTbI U3 Pa3HbIX PErMOHOB Ui rocyaapcTts. CnegoBatenbHo,
COBPEMEHHbIE TEXHOMOTUM CETEBOrO AMCTAHLMOHHOTO O0BYYeHWs SBRSIKOTCA TEXHONOTMYECKOW OCHOBOW A/1s
(hOpMMPOBaHMS rNoBanbHOr0 OTKPLITOro PbIHKA AWCTAHUMOHHBIX 0Bpa3oBaTenbHbIX YCnyr. ST TEXHONOMK
[AlT BO3MOXHOCTb CTyAeHTaM, Ha nNnaTHOW OcHoBe, yuutca B OTKPLITOM CETeBOM AMCTaHLMOHHOM
yHuBepcuTeTe ntoboit CTpaHbl, He Nepecekas rpaHiLly CBOErO Per1oHa v rocygapcraa.

OuHaHCOBbIE B3aMMOOTHOLUEHWS! OCHOBHbBIX YYaCTHWKOB PbIHKOB 3HaHWIA 0asupyloTcs Ha [OrOBOPHbIX
obs3aTenbCTBax Mexay nokynatenem M npoAaBLOM 3HAHWW, KOTOpble OMPeaensioT ycnyrn obyyeHns u ux
CTOMMOCTb B COOTBETCTBUW C IOPUAMYECKUMU MpaBUNaMK U 3aKOHaMW, 3alipLialoLmUMK NpaBa nokynatens
npoaaBsLUa 3HaHWA. PbIHKM 3HAHWI NPeACTaBNsoT COO0N OpraHM30BaAHHYI COBOKYMHOCTb Y4YACTHUKOB y4ebHbIX
cpes, AEUCTBYIOWMX NO €ANHBIM MpaBKUiaM 1 3aKoHaM, PETYNMPYIOLLMM 3TU PbIHKW, MPUYEM KaXbI Y4aCTHUK B
3aBMCUMOCTM OT NOTPEBHOCTU PbIHKA MOXET BbITb NPO4ABLIOM MMM MOKynaTenem 3HaHui.
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CTpyKTypa pbIHKa 3HaHWIA

OcHoBHas 3aaya npu aHanuae cpedbl 3HAHWN — BLISIBNIEHNE €€ OCHOBHBIX KOMMOHEHT W B3aWMOCBS3N MEXIY
HAMW — CTPYKTypa Cpeabl 3HaHMA (OPMUPYETC U3 COBOKYMHOCTM B3aWMHO-CBSI3AHHBLIX 3MEMEHTOB,
(OYHKUMOHMPYIOLLMX OOHOBPEMEHHO BO BPEMEHM M pasgensiowme obwme pecypcbl. Ha Gase aHanwsa
CYLLECTBYHOLLMX NMoaxonoBs cbopa, coxpaHeHus, nepepaboTku 1 pacnpoCTpaHeHUs 3HaHUA U Y4UTbIBAS OCHOBHbIE
XapaKTEPUCTUKN OTKPBITON Cpeabl 3HaHUM Mbl MOXEM MOCTPOUTL 0606LLEHHYIO CXEMY OTKPBLITOWM Cpeabl 3HaHWA,
oTpaxatoLlas MHOpMaLMOHHbIE CBA3M W B3aUMOZENCTBIS y4acTHUKOB cpebl 3HaHuu [Markov et al, 2002].

[MepBbIi BONPOC, Ha KOTOPbIN HEOBXOAMMO OTBETUTL NpK aHanu3ae - "Komy HeobXoanMbl 3HaHWS, W KTO SBASETCS
peanbHbIM MoKynaTeneMm 3HaHWn?" BeposiTHee BCEro, YTO TaKOBLIM SIBMSETCA TOT, KTO peanbHO Ha npakTuke
3aHUMaeTCsl MpeanpuUHUMAaTENbCTBOM, T.6. UMEeT W pas3BMBAET ONpedeneHHbin 6usHec. [ns passutus w
JanbHEAWero NpoLBETaHNs 3TOro OGM3HECCa OH HAHUMAET MOAM, Y KOTOPLIX €CTb ONPEAEneHHble 3HaHWUS U
YMEHUs 1 B Mpouecce NpOM3BOACTBA MPEBPALLAOT CBOM 3HAHUS B MaTepuanbHble OObeKTbl, 3a KOTOpoe
paboTogatenb NnaTMT COOTBETCTBYKLlEE BO3HArpaxaeHwe. B aToM B3aMMOaencTBuM nNpeanpuHUMaTenb
sBnsietca B ponn Pabotopartens (P), a ucnonbHutenu gestensHocTein senstotea B pon Cnyxawwmx (C). OxHo
obcnyxunBaeTcs poIHKOM Tpyaa.

To ecTb, Becb npouecc HaumHaeTcs ot Pabotopatens. Moatomy Pabotogatens ecTb nepBasi KOMNOHEHTa, a
BTOPOM KOMMOHEHTOM B cucTeme sensTes Cnyxalme - T.e. Nogyn, KOTOpbIe BagetoT 3HaHWAMW U MOTYT CBOWM
TPYAOM NPEBPATUTL UX B pearibHble 00bEKTbI.

Ecrnmn Obl niogy poxaanuch reHeTUYeckn BcesHatwume, Torga bbl cMcTeMy MOXHO Obino Obl 3aMKHYTH 4O 3TUX
OBYX KomnoHeHT. OpHako noau, Aaxe WMelWwmMe BbICOKWA YpoBEHb 00pa3oBaHWs, HyxXaawTcs B
JIOMONHUTENbHbBIX 3HAHWUSX, AN TOro, YTO Obl BLIMOMHATL 3akas3bl PaboTopatens. IMEHHO B 9TOT MOMEHT OHU
npespalyarTcs B [okynatensmm HOBbIX 3HaHMIA. TO He 3HaHMS, NONYYeHHbIE OT NpenoaaBaTenen B CpeaHei
UMK BbICLUEN LUKONAX, a AOMNOMHUTENbHbIE 3HAHMS, KOTOPble HeobXoauMbl AN BbINMONHEHWS! HOBbLIX 3aKa3oB
Pabotogatens.

HeobxoamMmocTb NpUOOPETEHUSI HOBBLIX 3HAHMIA NOPOXAAET HOBbIA PbIHOK — PbIHOK 3HAHWIA, KOTOPbIA AOMKEH
ObICTPO pearnpoBaTh W 0BCMNYXMBaTb HyXAbl MOKynaTenen 3HaHWi. T.e. pbIHOK TPyAa MPUYMHSET MOSIBNEHMS
PblHKA 3HAHMIA, KOHEYHbII Pe3ynbTaT LMKNa KOTOPOro — OOYYEHHbIX M OMbITHbIX PabOTHWKOB — MOKynaeT
Pabotogatens.

TexHomoruyeckuin 1 counanbHblin cTatyc oblectsa He cTaThyHbIi. OH NOCTOSHHO U3MEHSAETCSH — OTKPbIBAKOTCS
HOBble 3HaHWA, Ha 6ase KOTOPbIX Pa3BMBAIOTCA HOBble TeXHOMOruu. UToBbl 3TW TeXHOMmoruu AOCTUMN [0
NpON3BOACTBA, HYXHO [0BE3TU UX A0 3HaHWS paboToaaTens — 3auHTPUroBaTh €ro 0 CTENeH! BHEAPEHNS B 3ro
JesTenbHocTen (Mpou3BOACTBA) C OAHOW CTOPOHbI UM OMpefenuTb cnocoboB 00yyeHus kagpoB [Ans
0BCryX1BaHUS HOBbIX TEXHOMOMMEN C pYroi CTOPOHbI. Tak 0hopMNSeTes crneumarnbHbli Knac y4acTHUKOB Ha
pbiHke 3HaHu — KoHcynbTaHTbl (K). 31O nMtogu MM WHCTUTYTHI (HayyHble, BusHec, OBLLECTBEHHblE WU
rocyfapCTBeHHble), KOTOpble Cheuuan1supyloTcs B OonpegeneHHON NPaKTUYeckoW WNM HayyHoi obrnactn w
NPOBOAAT UCCrefoBaHUS MO NPUMEHEHWIO HOBbIX 3HAHWUIA 1 TEXHOMOTUIA B pPa3nnyHbIX chepax AesTenbHOCTH.

Camu KoHcynbTaHTbl He JOMKHbI 3aHMMaTbCs 0ByyeHneM kagpoB. OHM TONBKO ONPEAENSIOT YTO Kagpbl AOMKHbI
3Hatb. OOyuenne nposogutcs [penopasatensimm (M), koTopble TPaHCOPMUPYIOT HAyYHbIE 3HAHMS,
onpeaeneHHble KOHCYnbTaHTOM B neaarornyeck 060CHOBaHHbIE NEKLMN 1 3aHATUS.

lMpenopaBatenb WMEET OrpaHWYeHHble PEecypchbl MO KOOpAMHALUMM Mpouecca nepefjays  3HaHuid 1
B3aMMOZENCTBUIO C KaxabIM MOKynaTeneMm 3HaHuiA, MO pekname npefocTaBnsiemMblx MM ycnyr u T.4. Ans
pelenns aTux 3apad, lpenopasaTenb HyXOaeTcs B MOMOLUM aCCUCTEHTA, KOTOPbIA OpraHW3yeT Y4eOHbIi
npoLecc 1 KOHCYNbTMpyeT obyyaembix. 310 TeroTop (T).

PaboTogaTenb He B COCTOSHUM NMPOBOAUTbL CaMOCTOSITENbHbIA KOHTPOMb 3HAHWUA U YMEHMIA CBOMX HACTOSILLMX
WM ByayLWnX CyXuTeneit n onpeLenuTb CTENEHN UXHeN afekBaTHOCTU JOMKHOCTAM, KOTOPbIM 3aHUMatoT UM
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OypyT 3aHMMaTh. TeopeTnyeckast 0BOCHOBKA afeKBATHOCTM 3aaETCS KOHCYNbTAHTOM, HO peanbHast npoBepka u
aTecTauusi NpoOBOAUTCS APYIMM YYaCTHUKOM PbiHKa 3HaHWi — k3ameHaTop (3J).

Takum 06pa3om, Mbl MOMy4aem LLECTb KOMMOHEHT, KOTOPbIE AOMKHBLI CBOBOAHO (DYHKLMOHUPOBAT B rrobanbHOM
WHKOPMALMOHHON CeTU U BbiTb CBA3aHbI [pYr C APYroM, B3auMopencTsys mexay coboin. OHu chopmupyroT
NPeBbll  ypOBEHb  PblHKA  3HAHWA, KOTOPOrO  MOXHO  Ha3BaTb  "ypoeeHb  UHGHOPMayUOHHO20
e3aumodeiicmeus”,

[MOCKONbKO BbILLEYKa3aHHbIE KOMMOHEHTbI MHOMO U pa3bpocaHbl B MPOCTPAHCTBE NMaHETbl ANst OpraHusauuu
NXHero cBoGOAHOTO B3aMMOAENCTBNS HEODXOAMMO COOTBETCTBYHOWEE "UHghopMayuoHHOe obcnyxueaHue".
OHO [enaeTcs HOBOW KOMMOHEHTOM, KOTOpas KOOPAWHWPYET M CBA3bIBAET WX Mexay coboit. Ponb Takoi
KOMMOHEHTbI  BbINOMHAET npoBaigep WHMOPMALUMOHHLIX ycnyr — Aamunuctpatop (A). AOMUHUCTpaTOp
XapaKTepu3yeTcs 3HaHWEM W BO3MOXHOCTAMU ANSi OCYLLECTBMEHUS U MEHEMKMPOBaHWS MpoLeccoB obmeHa
MHGOpMaLMK Mexay YneHamy JaHHOMO PbiHKA 3HaHWIA.

HapacTarolLas akTMBHOCTb pbiHKa 3HaHWi 06YCNOBNMBaETb HEOOXOAUMOCTb Pa3paboTKM COBPEMEHHbIX CPEACTB
NHChOPMALIMOHHOTO 0BCIyXMBaHS.

[ns 3TOro co3atoTcsa KONeKTUBbI Mo "UHghopmay UOHHOMY MOOenuUPo8aHUr " CNeLMUYECKUX XapaKTEPUCTIK
N MH(OPMALMOHHBIX MPOLECCOB PbIHKA 3HAHWA, €ro LienocTHoe HacToswee u Bypywee passutue. Ha Gase
WHOPMALMOHHBIX Mofenen pa3pabaTbiBalOTCA afeksaTHble CPeAcTBa MH(OPMALMOHHOrO 06CnyXuBaHNS.
OTUMK gesTensHocTAMK 3aHumatoTcs Uceneposatenu (Uc) u Paspabotumnkm (P3).

atot YPOBEHb PbIHKA 3HaHUI No3BonseT NOCMOTPETb Ha BeCb 3TOT NPOoL,eCC CO CTOPOHbI, 4ToBbl MCCNeaoBath
€ro, n3y4aTb 1 pa3smBaTb.

OH BNMSIET Ha NPOLIECC Pa3BUTUS CUCTEMBI, SBNSSCh €€ BHELUHUM BO3MYTUTENEM.
Vcxons u3 aTux pacCyaeHuin, v NpocnexuBas UX B3auMoCBA3en MOXHO NMPUIATY K CXEME pbiHKa 3HaHui (puc.1).

CrpykTypa pbHKa 3HaHW

Hgopuanonmoe mopenvposa-ie

puc. 1. CTpyKTypa pbiHKa 3HaHWNA

ONeKTPOHHbIN PbIHOK 3HAHUN

OnHOi 04YeHb BaXKHOW YACTbH) PbIHKA 3HAHWN ABNSIETCS SMEKTPOHHBIA PbIHOK 3HaHMA. OCHOBA STOMO pbiHKa —
cpega obyyeHus, mocTpoeHas Ha 6a3e CeTeBblX MH(OPMALMOHHLIX TEXHOMOrMA. Ha cOBpeMeHHOM aTane
pasBuTMS 0BLLECTBA 3NEKTPOHHBIN PbIHOK 3HAHMI HAYMHAET AOMUHMPOBATh. V13-3a TOr0 YTO SNEKTPOHHBIN PbIHOK
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no cBoen CyTw rnobanbHblii, B HACTOSLEM MOMEHTE MPaKTUYECKM HEBO3MOXHO IOPUAMYECKM PerynmpoBaTb
B3aMMOOTHOLLUEHNS MEXAY Y4aCTHUKaMW 3MNEKTPOHHOMO pbiHKa 3HaHWU CpeacTBaMM OTAEMNBHOrO rocyaapcTsa. B
pesynbTate HeobXOAMMO [OCTWYb [OTOBOPEHHOCTM HA MEXAYHapOAHOM YPOBHE MO  PErynupoBaHuIo
B3aMMOOTHOLIEHWN HA OTKPbITOM 3MIEKTPOHHOM pbiHKe 3HaHMA. CyLiecTBylOlME B HACTOSLLEM MOMEHTE
MEeXOyHapoaHble  NpaBOBble  HOPMbl  SIBASIOTCA  XOPOLIOW  HayarbHOW  tOPUAMYECKON  CTPYKTYPOW,
YCOBEPLLEHCTBOBAHNE KOTOPOW KpaiiHe HeoBX0AMMO 1 BaxHas 3agava bnmskoro 6yayuiero.

lMogroToBka ycnyri CETEBOr0 AMCTAHUMOHHOTO OOYYeHWsi HEMOCPEACTBEHHO CBSi3aHa C MpuobpeTeHnem unu
CO30aHMEM CETEBOW Cpedbl, B KOTOpOM OyaeT mpoucxoauTb npouecc obyyeHus. Takylo MHDOPMALMOHHO-
TEXHONOrMYeckyto cpedy 06y4eHnst MOKHO Ha3BaTb BUPTYanbHbIN KNace, BUPTYanbHbIN KONNeoX, BUPTyanbHbIN
YHUBEpCUTET W T.N. B HacTosiee Bpemsi paspaboTaHbl ¥ UCMOMb3YKTCA MHOTO PasfNyHbIX CETEBbIX CPEeA
0ByyeHuns.

Heobxoanmo oTMeTuTb, YTO NMtobble ceTeBble y4ebHble Cpeabl AOMKHBI YAOBNETBOPATL CEAYHOLLMM OCHOBHBIM
TpeboBaHuam y4ebHOro npouecca:

- OTKPbITOCTb TONbKO AMsi CTYAEHTOB W Npernogasateneit kypca obyyeHus;
- 3alwmTa 6a3 AaHHbIX NpernogaBaTenen oT HeCaHKLMOHMPOBAHHOTO 0CTYNa U BO3MOXHOIO paspyLLEHMS;
- 3alwmTa 6a3 AaHHbIX CTYAEHTOB OT HECAHKLIMOHMPOBAHHOTO I0CTYMNA U BO3MOXHOIO paspyLUeHUS.

OT0 03HavaeT, 4To y4yebHas cpeda, Aaxe B OTKPLITON rnobanbHom cucteme obyyYeHns He SIBNSETCS NOMHOCTbIO
OTKpbITON. OrpaHnyeHnss Heobxogumbl ans obecneveHns 3aluTbl y4ebHOro npouecca OT BHELIHUX W
BHYTPEHHWX HEraTUBHbIX LEACTBUIA, KOTOPbIE MOTYT HAPYLUUTb OCHOBHbIE MPUHLMMbLI AUCTAHLMOHHOTO 06y4eHNs.
3ameTnm, YTO 3TU OrpaHWUYEHNs NPU UCMOMb30BAHUN CETEBbLIX AUCTAHLMOHHbBIX TEXHOMOTUSX 00yYeHNs UMetoT
CBOW aHamnoru npu TpaguumoHHOM oOyyeHuM B knaccuyecknx yvebHbix 3aBepeHusix. CrnefoBaTenbHO, 9T
OrpaHNYeHNst SBNAKOTCH NPUHLMIUANBHO HEOOXOAUMBIMK 151 NOCTPOEHNS SPPEKTUBHOrO NpoLiecca 0byyeHus.
CeteBas y4ebHas cpefa fomkHa noMoraTb NpenogasaTensM W CTyaeHTaM NoCcTPOUTb Hanbonee onTumMarnbHyo
CTpaTEernio CETEBOTO AMCTAHLMOHHOTO 06y4YeHNs. 3Ty YHKLMIO MOXHO peann3oBaTh Ha OCHOBE MCMOMb30BaHMS
NCKYCCTBEHHOrO WHTENMeKTa Ans ynpaenexust y4ebHbIM npoueccoM. Takue TpeboBaHWs K (hyHKLMOHAmNbHBIM
BO3MOXHOCTSIM CeTeBOW y4ebHOI cpefbl CTAHOBATCS 0COBEHHO BaXKHBIMM NPYU MAcCOBOM 00YYEHWUN CTYAEHTOB,
Korga MMEKTCS peanbHble OrpaHWYEHWs Ha KONMWYECTBO npenofasaTeneil W TblOTOPOB. B atom cnyyae
WHTENMEeKTyanbHas cucTema ynpasneHus obyyeHnem aBnseTcs HeobxoanMbimM MOMOLLHUKOM npenogasatenei 1
CTYAEHTOB.

YuebHble MaTepuarnsl U TpeHaxepbl, adanTupoBaHHble K CEeTEBOW y4ebHOM cpede ABnATCS HeOOXoaUMbIMN 1
Hanbonee AOPOrOCTOALYMMM COCTaBNSIHOLMMU AUCTAHLMOHHOMO y4ebHoro npouecca [Mapkos u gp., 1998]. 31o
0OBbSACHAETCS TEM, YTO B OOHOW W TOW Xe CeTeBOM y4ebHOM cpefe MOXHO MPOBOAMTbL 0OYYeHMe Mo CambiM
PasNUYHbIM KypcaM, HO Kaxablil y4ebHbI Kypc AOMmKeH ObiTb obecneyeH CBOMMM y4ebHbIMKU MaTepuanamm u
NpunoxeHnsmMu. cnonb3oBaHMe Npu WX MOAFOTOBKE MYNMbTUMEAWNHBLIX BO3MOXHOCTEN WHCGOPMALMOHHBIX
TEXHOMOTMA, TEXHOMOMUA BUPTYanbHOM pearibHOCTW W BO3MOXHOCTEM WCKYCCTBEHHOMO WHTENNeKTa Afs
JOCTKEHNS Hanbonbluei 3PEEKTUBHOCTU ANUCTAHLMOHHOMO 0By4YeHMs OenarT Takue yvebHble maTepuansl
poporocTosiymn. COOTBETCTBEHHO TOMbKO MAcCOBOE WCMONb30BaHWE 3TUX Y4eOHbIX MaTepuanoB MOXeT
onpaBaatbh (HMHAHCOBbIE 3aTpaThbl Ha MX pa3paboTky W peanusaumio. MO3TOMY MpU MOArOTOBKE Y4eBHbIX
MaTepuanoB Ons HOBOro CETEBOr0 AMCTAHLMOHHOTO Kypca 00y4yeHus Heobxomumo ucnonb3oBaTh Hambonee
OMbITHLIX MpernodasaTeneil W negarornyeckue NOOXOAbl, KOTOPble MoKasann CBOK  3GH(PEKTMBHOCTb
[Boikatchev et al, 2001a). Hago oTMeTwTb, 4TO negaroruyeckne nOAXOAbl MPU  WCMOMNb30BAHUM CETEBbLIX
ONCTAHUMOHHBIX TEXHOMOMMA  OOyYeHUs B OTAMYMM  OT  KMacCMYecKMx MeTodoB 0OY4YeHUs  LOSMKHbI
[OMOMHUTENBHO YUYMTbIBAT:

- TEXHUYECKMe U  TEXHONOruyeckMe BO3MOXHOCTW  CETEBbIX  MH(OPMALMOHHBIX — TEXHOMOTUA  Ans
AUCTaHLMOHHOTO MHTEPAKTUBHOTO OBLLEHMS CO CTYAEHTAMM W NOATOTOBKW y4ebHbIX MaTepuarnos;

- HaUMOHAmNbHbIA MEHTANUTET CTYAEHTOB B MHOMOHALMOHANBHOM AUCTAHLMOHHOM y4ebHOM rpynne;
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- HeobxogMMOoCTb NoAAEPXKM yaaneHHbIX NPAMbIX U O6paTHbIX CBSA3EN C KaxabIM ANCTaHUMOHHbIM CTYEHTOM
B T€Y4EHMM BCEro nepuoia O6y‘-IeHMF|.

lMoaTomy 0fHOM 13 BaXHbIX 3a4ay cucteMbl 06pa3oBaHus B MHPOPMaLMOHHOM 06LLECTBE ABNSETCS NOLATOTOBKA
npenodaBaTeneil 1 TIOTOPOB Ans paboTbl B HOBLIX YCMOBUSIX pbiHKa 3HaHWiA [Boikatchev et al, 2001b].

3awmra aBTOpCKUX NpaB

OueHb BaxHbIM (hakTOpOM AN Pa3BUTUS OTKPLITOrO PhIHKA 3HAHUIA SBNSIETCS 3alyMTa WHTENNEKTyarbHOM
COOCTBEHHOCTN M aBTOPCKUX MpaB Ha CETEBble AMCTAHLMOHHbIE y4ebHble MaTepuanbl. W3BeCTHO, YTO He
cywectsyeT abCOMOTHO HALEXHOW 3alMTbl OT KOMMPOBAHUS WHTENneKTyanbHbIX NpogykToB. [loatomy
NCMONb30BaHNEe CETEBbIX AWUCTAHLMOHHBIX Y4ebHbIX MaTepuanoB 6€3 paspelleHnst aBTOPOB AOMKHO
noaBepraTbCsl COOTBETCTBYIOLEMY HakasaHWto. [ns peanusaumm atmx TpebGoBaHM AomkHa OblTb CO3aaHa
MeXayHapoaHas ceTeBas cnyx6a 3aluTbl OT HE3aKOHHOIO MCMOMNb30BAHNS aBTOPCKMX CETEBbIX ANCTAHLMOHHBIX
y4ebHbIx MaTepuanos. Kpome aToro gomkHa ObiTb MexayHapoaHas ceTesas cnyxba, koTopast pasbickuBana u
HakasblBanma XakepoB, KOTOPbIE MPWHECHM Yyiiepb OTKPbITbIM CETEBLIM YHWBEPCUTETAM, LEHTPaM U KX
CTy€eHTaM, B pesynbTaTe HeCaHKLWOHMPOBAHHOMO 4OCTYNa M paspylueHus y4ebHon cetu. 3TO 03HaYaeT, uTo
OTKPBLITOCTb CETEBOMO AUCTAHLMOHHOrO 0ByyeHns TpebyeT obLiei MexayHapoaHomn 3awmTsl [Mapkos, 1999].

CI'IGLIVI3]1VI3VIpOBaHHbIe MOUCKOBbIe CUCTEMbI

Pa3BuTie OTKPBLITOrO CETEBOrO PblHKA AWCTAHLMOHHBLIX YCMyr 0By4eHus HEBO3MOXHO 6€3 WH(OPMALWMOHHO
NOAAEPKKM B TPAOMLMOHHbIX CPpeacTBaXx MaccoBon uHopmauuu u Internet. PacnpoctpaHeHne uHdopmMaLum o
BO3MOXXHOCTSIX CETEBOrO OUCTAHLIMOHHOMO ODYYEHNSt B Pa3nMYHbIX YHUBEPCUTETAX M Y4EOHBIX LEHTpax yepes
Internet sBnsieTcs Hambonee nepcrnekTMBHBIM B WMHGOpPMaLMOHHOM obuiectee. [pakTuka nokasbiBaeT, YTo
COBPEMEHHbIE YHUBEPCUTETbI U y4ebHbIE LIEHTPEI MMEKT BED CaliTbl, Ha KOTOPbIX pacnonoxeHa MHdopmaLumus o
npegocTaBnsaemMblx ycnyrax obyveHus. OgHako 3TO He 03HaYaeT, YTO 3Ty MHPOPMALMIO MOXHO NErKO HalTK B
Internet, 1 oHa OyaeT NOMHOCTbIO AOCTOBEpHOW. [loaToMy Ans 3PGEKTMBHOrO pelueHus 3Toi 3apaum
HeoOX0AMMO C€03faTh Crneunanu3npoBaHHbIE WHTENNEKTyanbHble MOWUCKOBbIE CUCTEMbI, KOTOPbIE LOSMKHbI
obnapatb CneayloWwMMm BO3MOXHOCTAMM:

- BBOA 3anpoca o noucke uHdopmauum 06 0bpasoBaTenbHLIX ycryrax Ha Nibom A3bike;

- OCywlecTBnATb MOUCK I/IHCbOpMaLI,I/II/I BO BCEX A3blKOBbIX pecypcax Internet u npenocTtaBnATb ee
Nonb30BaTENO Ha A3bIKE 3anpoca,

- 1MeTb BO3MOXHOCTb OpraHM30BaTb CBSI3b C MeHedxepamu 06pa3oBaTembHbIX YCAYr YHUBEPCUTETOB WM
y4eOHbIX LIEHTPOB M B MHTEPAKTUBHOM [AMarnore YyTOYHUTb JOCTOBEPHOCTb HAWAEHHON MHGhopMaLK;

- MMETb MHTEPAKTUBHbIN UHTEPMDENC C NOMb30BATENEM AN PaHXMPOBaHUS Pe3yNbTaToB Noucka WHGopMaLmm
no KpUTEPWAM NOMb30BaTENS;

- VWHTennekTyanbHo obpabaTbiBaTb HanWgeHHy uHdopmaumio 06 obpasoBaTenbHbiX ycryrax W Aenatb
3KCMEePTHOE 3aKIoYeHWe 0 pesynbTaTax noucka.

CamocTosaTenbHas pabora oby4aemoro

BaxHoi OCOOEHHOCTHIO  COBPEMEHHBIX  AMCTAHLMOHHBIX — TEXHOMOrMA  00yyeHust siBnsieTcs  Gonbluas
camocTosTenbHasi pabota cTyaeHTa ¢ y4yebHbiMu Matepuanamu. COOTBETCTBEHHO Y CTYAEHTa AOMKHbI ObiTb
HaBbIKW CaMOCTOATENbHON PaboTbl M MOTMBALMA K MOMYYEHMIO HOBbIX 3HAHWIA Npu Gonmbliom obbeme
CaMOCTOSTENBHOTO U3y4eHNs PasnuuHbIX y4ebHbIX MaTepuanos. OTM TpeboBaHMSM B HaubOMbLUEN CTENEHU
YAOBNETBOPSIOT B3pOCIble NOAM, KOTOPbIe XOTAT MOMYyYMTb LOMOMHUTENbHOE 0BpasoBaHue Ans MOBbILIEHWS
NPOECCUOHANBHOIO YPOBHS M YCNELWHON peanu3auun npodeccnoHanbHon kapbepbl. Kpome a1oro, B3pocnbie
noan B MHMOPMaLMOHHOM 00LiecTBe NPEACTaBASAT OFPOMHBIA  PbIHOK MOTEHUMANbHbIX noTpeduTenen
06pa3oBaTenbHbIX YCAyr NPOAOIKEHHOrO 00yyeHWs. Takum 0Opasom, MPOAOSIKEHHOE WNM LOMONHWTENBHOE
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NpodeccroHanbHoe 0By4YeHne B3POCTbIX B MHGOPMALMOHHOM OBLLIECTBE SIBMSIETCS MOLUHBIM CTUMYNIOM ANS
Pa3BUTUS OTKPbITbIX CETEBbIX AUCTAHLMOHHBIX TEXHONOMMiA 0BYYEHMUS 1 ANIEKTPOHHOTO PbiHKa 3HAHW.

HeobxognMo 3ameTuTb, 4TO MPOLOSMKEHHOe Oby4yeHne B3POCHbIX B MH(OPMALMOHHOM O6LLECTBE MOXET
3(h(EKTMBHO OCYLLECTBSATLCA Ha OCHOBE CaMOCTOSATENbHOTrO 00y4YeHus cneynanucta 6e3  nomnyyeHus
obpasoBatenbHbIX YCyr OT YHUBEPCUTETOB UMW PETMOHANBHBIX Y4ebHbIX LEHTPOB. OTOMY CMOCOBCTBYIOT OMbIT
CamMOCTOSTENbHON NPOECCUOHANBHOM paboTbl CneunanucTa, MOTMBaLMS B3POCONO YenoBeka K MomnyyYeHnto
NPOMECCUOHABHBIX 3HAHWUIA 1 BO3MOXHOCTb YAANEHHOrO AO0CTYNa K OTKPbITHIM CETEBbIM MH(OPMALMOHHBIM
pecypcam. YBenuueHue o00LieqoCTYNHOM U pasHOO0OpasHOi WHGOpMaLWMKN SBNSIETCA OCHOBHBIM MPU3HAKOM
pasBUTUS OTKPLITOTO WH(OpMaLUMoHHoro obulecta. OTKpbITble CeTeBble MH(OPMALMOHHBIE BO3MOXHOCTY
TPAOWUMOHHBIX 1 BUPTyanbHbX  OGMONMOTEK SBMSIOTCS  OCHOBHbIMW  y4ebHbIMM  MaTepuanamu  Ans
CaMOCTOATENLHOTO 0By4eHNs B3POCTbIX, KOTOPble MOXHO HanTh B Internet. KOMMbOTEPHbIE MAM 3NEKTPOHHbIE
KoMK TPALULMOHHBIX KHUT W CTaTel, a Tak e WHGOPMaLMOHHbIE PECYPChl BUPTYarbHbIX B1BNNOTEK NO3BONSIOT
NCMONb30BaTb BO3MOXHOCTU WCKYCCTBEHHOTO MHTENNEKTa Ang noucka, obpaboTkn W OLEHKM xenaemoi
NHEOPMALMW B ATUX MHEOPMALIMOHHBIX UCTOYHMKAX.

B 10 e camoe BpemM4d, OOCTUXKEHNE Heobxoaumoro YPOBHA 3HaHUM ANs JanbHenwwero caM006yL|eva Henerkaa
3afava, B peLleHnn KOTOpOVI HYXXHO NOAKNKYUTL PECYPCbl PETMOHANbHOro LUEHTPa 3NEKTPOHHOIO pPbiHKA 3HaHWM,
BKNIOYMTENBbHO NHAUBWMAYaNbHOE AUCTAHLMOHHOE U OUPEKTHOE 06yquV|e.

3akniouyeHue

OMNEKTPOHHBIN PBIHOK 3HAHWI MOCTEMEHHO 3aHNMaeT CBOE MECTO cpeam Bcex ¢opm obMeHa 3HaHui. [naTHas
topma BeposiTHO OydeT Bedyllei B HbIHELWHWX YCROBWAX. Bbie Mbl 06CyaMnM TOMbKO HEKOTOPbIE
NPeanocTaBkA BO3HUKHOBEHUS W PA3BUTUS AMEKTPOHHOTO PblHKA 3HaHWA. [MpeacTouT elle MHOro paboTbl No
nccneaoBaHnio 3Toro heHoMeHa HAopMaLoHHOro obLLecTsa.

MoayepkHeM, YTO B MHGOPMALMOHHOM OOLIECTBE MOSIBNSETCS BO3MOXHOCTb MHTErpauuM TPagWLMOHHBIX W
CETEBbIX AWUCTAHLMOHHBIX TEXHOMOTMIA 0BYYEHNS Ha OCHOBE WCMOMNb30BaHUS YAANEHHOrO0 CETEBOrO JOCTyna K
OnbnmoTeYHbIM pecypcam, CETEBbIM Y4ebHbIM MaTepuanam U Mx MHTennekTyansHom obpabotke ans Gonee
3(hheKTMBHOrO MCMonb3oBaHns. B pa3BuTomM MH(OPMALMOHHOM OOLWECTBE TPaAULMOHHbIE MeToAbl 00y4YeHNs
OyayT Mcnonb3oBaTh BCE BO3MOXHOCTU CETEBbLIX ANCTAHLIMOHHBIX TEXHONOMA ANS NOBbILLEHUS 3hDEKTUBHOCTM
obpasoBaHus. Hanpumep, ceTeBble TpeHaxepbl WM ceTeBble y4ebHble uccnepoBaTtenbckue paboTbl GyayT
NCMONb30BaTbCA KAk AMCTAHLMOHHbIE TEXHONMOrMM B TPAAMUMOHHOM 06yyeHun. CTOMMOCTb CO3AaHWS TakuX
y4ebHbIX MaTepuanoB MOXeT ObiTb BeCbMa BbICOKOM. OfHaKo OrpOMHOE KONIMYECTBO MOMb30BaTENeN 13 PasHbIX
PETVOHOB CTPaHbl UMW W3 Pa3HbIX CTPaH MO3BONAT CAENaTh Takne pa3paboTkm 3KOHOMMYECKM 3GGEKTUBHBIMM.
Moatomy y4ebHble MaTepuansl OyoyT cO3gaBaTbCs HA OCHOBE CaMbIX BbICOKMX CETEBbIX WHKOPMALMOHHbIX
TEXHONOMMA, M MMM OyayT nonb3oBaThCs Kak TPaaMUMOHHble, TaK M OTKPbITbIE CETEBble KOMnemkn M
YHUBEPCUTETbI. TpeXMepHasi ceTeBasi WHTEpaKTUBHAs BWUOEOCBA3b NPEJOCTaBUT BO3MOXHOCTb YAaneHHbIM
CTygeHTam nonyyatb yyebHble ycrnyru, KOTopble NO KadecTBy He OyayT oTnmyaTbest OT yyebHbIX ycnyr,
nony4aembix Npu TPAAULMOHHOM 0By4YeHNn. OTa TEXHUYECKAs BO3MOXHOCTb OKaXKET CYLLECTBEHHOE BIMSHME Ha
(hopmmrpoBaHmMe y4eOHbIX KypCOB W MPENOAaBaTENbCKOrO COCTaBA, Kak TPAAULMOHHBIX, TaK U OTKPbITbIX CETEBbIX
yHuBepcuTeToB. KOHKypeHLMst Ha pbiHke 0Bpa3oBaTenbHbIX YCRyr TPAANUMOHHBIX YHUBEPCUTETOB B OTKPHITOM
NHopMaLMOHHOM 06LLecTBe NOTPebyeT OT HUX YNyYLLEHUs Ka4eCTBa U pacLLUMPEHNst BO3MOXHOCTE 00y4eHNs.
TpaguumoHHble yHuMBepcuTeThl OygyT pasBMBaTb W WUCMONb30BaTb Hanbonee 3dhheKTUBHbIE CeTeBble
TeXHonorvn 06y4eHns, NpefocTaBnss BO3MOXHOCTb CBOWUM CTyZAEHTaM [OMOMHUTENBHO YYWTCS Y NyYLIMX
npenogaeatenien U3 pasHblX CTpaH. B pesynbrate LWMPOKOrO MCMONb30BAHWA CETEBBIX AUCTAHLMOHHBIX
TEXHOMOTUIA 0BYYEHNs, TPAANLUMOHHbIE YHUBEPCUTETLI OyayT NpeacTaBneHbl Ha rnobanbHOM CETEBOM PbIHKE
06pa3oBaTenbHbIX YCAyr, Kak W OTKPbITble CETEBble YHMBEPCUTETbI. ATO MO3BOMMT CO34ATb MaKCUManbHble
BO3MOXHOCTYW NpeLoCTaBneHus 06pa3oBaTenbHbIX yenyr Ha rnobanbHOM CETEBOM PbIHKe 00YUEHMS.

MpoBEefeHHbI aHanN3 BRUSIHWS HAYanbHOrO aTana WHopMaTM3auuy OBLLECTBa HA BO3MOXHOCTb PasBUTUS
OTKPbITOM CUCTEMbI 0BY4YEHIS NOKA3bIBAET:
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OTKPbITblE CETEBLIE I/IH(bOpMaLl,MOHHbIe TEXHONOINN ABNAKTCS TEXHUYECKUM Basucom ans pasBuTuA O6LLL€FO
CETEBOro pbiHKa Tpyaa,;

KOHKYpEeHLMst Ha oBLiemM CeTeBOM pbiHKE Tpyda W 4YacToe OGHOBNEHWE WHEOPMALMOHHBIX TEXHOMOTUA B
cthepe Tpyaa TpeBYHT OT CneLranicToB NOCTOSHHOIO NOBLILIEHUS YPOBHS NPOGECCHOHAMBHBIX 3HAHWIA;

TPaAMLMOHHbIE MeToabl 0BY4YeHUst He MOryT MOSHOCTbIO 0BGEecneynTh Crpoc CETEeBOTO pbiHKA TpyAa Ha
MaccoBble 1 HenpepbiBHble 06pa3oBaTeNbHble YCNyr MPOLOMMKEHHOrO MpOgeCccoHanbHoro 0byyeHus
B3POCbIX B BbICTPO pa3BuBatoLLEMCS MHOPMALMOHHOM OBLLECTBE;

CETeBble TEXHOMOTUM [WUCTaHLMOHHOTO OO0YYeHWsi NPEAOCTaBNSOT BO3MOXHOCTb AMs  OpraHW3aLuu
MacCOBOr0 NPOAOCIIKEHHOMO NMPOtheCCHOHaANBHOTO 0By4YeHUst B3POCTbIX, KOTOPbIE YAaneHbl 0T TPaAULMOHHbIX
YHWUBEPCUTETOB WU Y4ebHbIX LIEHTPOB;

OTKPBLITbIE CETEBLIE YHUBEPCUTETHI SIBMSAOTCS OCHOBOA ANSt CO3AAHMS OTKPLITOTO 3MEKTPOHHOTO PbIHKA
3HaHWIA;

OTKPbITbIE CETEBble TEXHONMOTUM YAaneHHOro LOCTyna K WHAOPMauMu W KneHTam, MynbTUMELuiHble
NHGOPMALIMOHHbIE TEXHOMOTMM, TEXHOMNOMM BUPTYanbHOW peanbHOCTM, TEXHOMOMM NpUOBPETEHNS,
06paboTky 1 MCNONb30BAHMS 3HAHWI, TEXHONOMMM UCKYCCTBEHHOTO MHTEMNMNEKTa SBASIOTCS MHAOPMALMOHHOI
TEXHONOrMYeCKoN OCHOBOW CETEBOTO AUCTAHLMOHHOMO 06YYeHNs);

3(hEKTUBHOE Pa3BUTUE OTKPLITOrO CETEBOr0 AMCTAHLMOHHOTO OOY4YeHUs HEMOCPEACTBEHHO CBSI3AHO C
MPUHLMNAMM CaMOOKyNaeMOCTW OTKPBITbIX CETEBbIX YHUBEPCUTETOB M PETMOHANBHBIX LIEHTPOB SMEKTPOHHOIO
PbIHKa 3HaHWI;

negarornyeckne noaxodbl OTKPLITOTO  CETEBOTO  AMCTAHLMOHHOrO  OBGYYEHUS|  [OMKHbI  Y4MTbIBATH
BO3MOXHOCT CETEBbIX MHGOPMALMOHHbIX TEXHOMNOMI ANs Co3aHUs Y4ebHbIX MaTepraroB 1 opraHu3aLmuu
WHTEpaKTMBHOrO y4eGHOro mnpolecca, HaUMOHANbHbIA MEHTANNUTET AMCTAHLMOHHBLIX CTY[EHTOB W3
MHOTOHaLMOHaNbHOM y4e6HOM rpynMbl, HEOBXOAMMOCTb MOALEPXKM NPSIMbIX M 0BPATHBIX CBA3EN C KaXabiM
AUCTaHLMOHHBIM CTYIEHTOM B TEYEHUI BCETO NEpuoaa 0ByYeHus;

TEXHONOrMYeckMe U WHAOPMALMOHHbIE BO3MOXHOCTM 3NEKTPOHHOTO pPblHKA 3HAHWA [OMKHbI MoMoraTh
opraHu3oBatb 3(PEKTUBHOE YrMpaBNieHWe MAcCOBbIM CETEBbIM  AMCTAHUMOHHLIM  0ByyeHnem npu
OrpaHUYEHHOI YUCNIEHHOCTY NpenoaaBaTenei;

OTKPBITOCTb CETEBOMO PbiHKA YCNYr AMCTAHLMOHHOTO 0ByYeHUsi He 03HAYAET MOMHYK OTKPbITOCTb CETEBOM
y4ebHoil cpeap!;

ONs opraHusaumm  9pgeKTUBHOrO  AUCTAHUMOHHOrO 00yyeHus ceTeBas YyyebHas cpefa AOMKHA
obecneynBaTb OTKPbITLIA JOCTYN TOMbKO CTYAEHTAM U NpenoaaBaTensiM KOHKPETHOro y4eBHOro Kypca;

pa3BUTUE AMNEKTPOHHOTO PbiHKA 06PA30BaTENbHbBIX YCMYT CETEBOTO AMUCTAHLIMOHHOTO 0BY4YEHUS HE BO3MOXHO
0e3 co3gaHus WHTenneKTyanbHbIX MOWMCKOBLIX CUCTEM, KOTOpble MOryT 06GecneuuTb NOoTeHUManbHbIM
KNMEHTaM CETEBOrO AMCTAHLIMOHHOIO 0byYeHusi Mouck [OCTOBEPHOM MHGopMaumm o6 ycryrax obyyeHus B
OTKPbITHIX CETEBbIX YHMBEPCUTETAX W OPraHW3oBaTb WHTEPAKTMBHYID CBSI3b C MEHemkepamu 3TuX
YHWUBEPCUTETOB;

3awuTa  aBTOPCKMX NpaB  pa3pabOTYMKOB  CeTeBbiX  y4ebHbIX  MaTepuanoB ¥ 3awuta  OT
HECaHKLMOHMPOBAHHOTO J0CTyna B Y4ebHble CETU OTKPbITbIX YHUBEPCUTETOB SBMSIOTCA  BaXKHOM
MEXOyHapoaHo 3aaaveil no obecneyeHnto 6e30nacHOCTM OTKPLITOTO 3NIEKTPOHHOIO PhiHKA 3HAHMIA,

KOHKYPEHLMS HA pbiHKe 06pa3oBaTenbHbIX YCAYr TPAAULMOHHBIX YHUBEPCUTETOB CMIOCOBCTBYET Pas3BUTHIO U
NCMONb30BaHMIO B 3TUX YHUBEpPCUTETaX Hanbonee ahhEKTUBHbIX CETEBbIX AUCTAHLMOHHBIX TEXHOMOTUIA
06Yy4eHus:, KOTOpble MOTYT MPEefOCTaBUTL TPAAULMOHHBIM CTYAEHTaM [OMOfHUTENbHbIE BO3MOXHOCTU Ans
nonyyeHust 06pasoBaTeNbHbIX YCNYr y NyYLnX npenoaBaTesnielt YHUBEPCUTETOB PasnnyHbIX CTpaH;

B Pa3BUTOM MH(OPMALWMOHHOM OBLLECTBE OTKPLITLIA PIHOK 3HAHMIA ByLeT UHTErpupoBaTh AMCTAHLMOHHbIE
BO3MOXHOCTH 06Y4eHIUs OTKPBITLIX 1 TPAAULMOHHbBIX YHUBEPCUTETOB.
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The Institute of Mathematics and Informatics (IMI) at BAS was founded in 1947 as Institute of Mathematics. At the
beginning about ten research fellows were working at the Institute. In 1961 a computational centre was
established as part of the Institute. Later specialist in Mechanics also worked at the Institute, hence and it was
named Institute of Mathematics and Mechanics. Its present name dates from 1995.

The Institute has considerable achievements in the field of Mathematics that are not discussed here.

The development of the Informatics in Bulgaria started at the Institute. Many researchers have built the career of
Informatics specialists.

The Institute was the first in Bulgaria to buy an universal analog computing machine MH-7. The first Bulgarian
computer was created at the Institute. Soon after that came into exploitation the first imported into Bulgaria
computer “MINSK-2". An original software for this computer — auto code “MIKOD”, operation systems “MID” and
“MID-2", a system for symbol programming “MIKS” and a rich library of programs were created here as well.

The fellows of the Institute also carried out the first Informatics researches in Bulgaria. The Institute has a wide
range of activities in Applied Informatics and it continues to produce original software for the solving important
problems. Researchers from the Institute organized and taught the first courses in Informatics at the Sofia
University “St. Kliment Ohridski” for students in Mathematics. In a short time a major in Informatics was launched
with the help of the Institute and later on it became a specialty at the Sofia University. Researchers of the Institute
prepared the first syllabus, textbooks, and manuals. The staff of the Institute is also involved in training teachers
in Informatics for the secondary school.

In the course of the years the informaticians at focused upon the research activities and many of them are still
lecturing Informatics at a number of Bulgarian universities.

Departments of IMI : Algebra; Artificial Intelligence; Biomathematics; Complex Analysis; Differential Equations;
Education in Mathematics and Informatics; Geometry and Topology; Information Research; Laboratory of
Mathematical Linguistic; Logic; Mathematical Foundations of Informatics; Mathematical Linguistics; Mathematical
Physics; Computational Mathematics; Operation Research; Probability and Statistics; Real and Functional
Analysis; Software Engineering; Telecommunications Department.






