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General characteristic of the dissertation

Topicality of the problem. The paper analyses topicalities of
implementation of business rules and business rules management systems into
enterprise business management information systems. It is rare nowadays to
find a company which is not using an ERP (Enterprise Resource Planning)
system for its own needs. These systems are intended to perform a centralized
accounting of enterprise activities, including financial, logistic, production,
service management and human resource management accounting.

Suchlike systems may be divided into two main groups: systems
developed on individual request to satisfy concrete needs of an enterprise, and
systems developed to satisfy standardized business needs. Systems of the latter
type are sold as business management systems adjusted to generalized business
processes. Later on, such a system is adjusted to a particular case (the system is
parameterized, and the business logic is changed). The dissertation scrutinizes
exactly suchlike business management systems — the systems of the second
type. Nowadays, business is growing and changing very rapidly;
simultaneously, business management system supporting business must change
in order to support the growing and changing business needs. The systems
analyzed in this paper are, on one hand, developed to decently support business
needs, and on the other hand, these systems are not fit for such frequent
changes.

There is a couple of ways to realize changes in ERP systems: first of all, a
change of the code of system modules or a creation of new modules; second,
the implementation of external programs which would change the business
logic of a system. Changing the code of a business management system is a
costly, time-consuming and complicated process. Additionally, this process is
not always possible to perform, as business management systems are often sold
as is, without an intended possibility to change code or to create additional
applications. Another way to change business logic of business management
systems is the use of business rules. Such a method separates business logic
from the system code, thus allowing the use of business rules described above
in other systems, and a centralized creation, management and changing of rules.
Moreover, these rules may easily be changed not only by qualified
programmers, but also by business people.

One of the ways to realize business rules is the use of database
management systems triggers. This method allows changes to system logic
without changes to the system code of the application. However, the use of this
systems has some disadvantages. Triggers are usually not created, stored or
changed in a centralized ways; it is hard to implement the verification of logic



realized in triggers; it is hard to ensure the absence of recursion, contradictions
or other problems related to business rules. Changing, creation and
management of triggers requires specialists who should have a deep knowledge
of both SQL language and the very business and information system.

The paper analyses a possibility to implement business rules and business
rules management systems to improve functionality of business management
systems. Analysis of implementation of business rules has shown that business
rules may be written as DBMS triggers, thus changing the business logic of the
systems using DBMS to inscribe operations. At the same time, business rules
are separated from the system code, which makes it possible to use them in
other systems and, moreover, to create and manage rules in a centralized way.

Aim and tasks of the work. The main aim of the work is the improvement
of implementation of business rules in enterprise business management
systems. In order to accomplish the aim set by this work, the following tasks
must be accomplished:

1. An analysis of business rules, business rules management systems and
ERP systems must be performed.

2. An analysis of business rules and business rules management systems
implementation into business management systems must be performed.

3. After analysis is performed, a method for integration of business rules
management systems into ERP systems must be either proposed or improved.

4. Requirements for realization of the business rules integration method
must be formulated.

5. A prototype for an extension of a business rules management system
must be designed and developed to realize the proposed business rules
integration method.

6.To run an experiment, evaluate the effectiveness of the proposed method
and to examine the functionality of the developed application system.

Scientific novelty. The scientific novelty of this work is based on methods
of business rules implementation into enterprise business management systems.
The paper is proposing a method for implementation of business rules into
business management systems with the use of database management system
triggers and business rules management systems. The proposed method allows
to extend the functionality if business management systems without changing
the system code. In some particular cases this method is optimal when applying
business rules in ERP systems, and sometimes it is the one and only.



Implementation of business rules in various systems is becoming more and
more popular lately. However, not all systems are suitable for the use of
business rules; one of alternatives to implementation of business rules is
applying database management system triggers. The proposed method for
implementation of business rules management systems and DBMS triggers
allows the use of business rules in systems where other methods are either not
intended or hard to implement.

Business rules are the knowledge of a specific application domain of some
type. At business, the owners of the knowledge of the application domain are
business people forming business rules. In order to use knowledge in
application systems, it must be shifted from the business system level to the
application system level. To reach this, knowledge must be inscribed using a
formal language which would be interpreted univocally by application systems.
The current paper suggests formalization of business rules using templates and
decision tables. With the help of transformations, business rules are realized
from their informal shape into database triggers.

Research methodology. Comparative research and library research
methods were used while analyzing the existing business rules modeling
languages, the methods of business rules implementation in software systems
and the methods of data quality assurance.

The results of analysis were summarized and the approach was expounded
using the research generalization and logical induction methods.

The proposed method was implemented using the constructive research
method.

An experiment was performed using the experimental research method.

Practical value. The analysis of business rules management systems has
shown that the scrutinized business rules management systems do not have a
possibility to realize business rules applying DBMS triggers, although they can
be extended. With the use of extensions, business rules may be realized in these
systems with the help of DBMS triggers. Unlike usual way of using DBMS
triggers as business rules, the proposed method allows a centralized creation,
changing and management of business rules. Additionally, the use of this
method yields a possibility to use the described business rules in several
systems. Also, when an enterprise changes its ERP system, the business rules
created with the help of the proposed method may be used with minimal
modifications.

As the practical results of the study have shown, the proposed method for
integration of business rules into business management systems and the



prototype of an application system extension based on a proposed method is
successfully implemented in practice. A business rules management system has
been selected, and an extension for this system has been created to allow
integration of business rules of a business rules management system into a
business management system which is technologically difficult to extend or
adjust to volatile business needs. The method has been tested with the help of
rules from the debtor management application domain and it has shown
positive results.

The proposed method may be used to expand or change functionality of
ERP and other applications systems. This may be the functionality of
warehouse accounting, sales, ledger, etc. This method may implemented be
used by software integrators and manufacturers.

Defended propositions

1. Triggers of active database management systems may be used for
integration of business rules into business management systems.

2. The method of integration of business rules and business rules
management systems into business management systems with the help of active
database management systems.

The scope of the scientific work. The work consists of the general
description, four chapters, general conclusions, the list of references (72 items)
and the list of publications. The total volume of the dissertation — 132 pages, 35
figures and 14 tables.

The dissertation consists of three chapters — the first chapter is an
introduction, and the last chapter contains general conclusions.

The introduction substantiates the topicality of the problem, formulates the
main objective and tasks of the research, describes the scientific novelty of the
thesis, presents the reports and publications by the author, and the structure of
the dissertation.

The first chapter presents the analysis of use of business rules in
information systems. Business rules are analyzed together with methods of use
of business rules in information systems. The chapter also gives a more detailed
view on ERP systems, business rules in ERP systems, and the use of business
rules with the help of active database management triggers. A comparative
analysis of business rules management systems is presented, followed by the
general conclusions on the analysis.

The second chapter describes the method for integration of business rules
management systems into ERP systems. A business rules management system
is selected for the creation of an extension allowing realization of the proposed



method. ADBMS triggers are analyzed together with possibilities to transform
business rules into them. The chapter provides the description of requirements,
design and the realization of the system being developed. General attributes of
an adaptive data processing designing technology being created, and also the
stages of creation and use of the technology described above are stated and
presented in the third chapter.

The third chapter is intended to test the proposed method of integration of
business rules management systems with ERP systems. For the experiment, an
ERP system and a business scope of a business management system that needs
improvement was chosen. Business rules of a selected business scope are
described. Business rules are inscribed into a business rules management
system. With the use of a BRMS extension developed according to the
proposed method of integration of business rules management systems with
ERP systems, business rules of a chosen business scope are transformed into
ADBMS triggers and installed into a DBMS of an ERP system. The rules are
tested, and the results of implementation of rules are analyzed.

In the general conclusions the main theoretical and practical results of the
work and their significance are formulated.

1. An analysis of implementation of business rules in information
systems

This chapter analyses what business rules are, when and why it is
reasonable to use business rules, what types of business rules exist, how they
are implemented, what difficulties emerge during implementation of rules.

Also, the definition of business rules management is analyzed.

The importance of business rules management for development of
information systems based on business rules is defined. Systems intended to
manage business rules in IS are analyzed and compared. The results of the
analysis are utilized when proposing a method for integration of ERP and
business rules.

The importance of ERP systems in an enterprise is defined, along with the
place of these in business processes of an enterprise. The processes of
implementation and improvement of ERP systems are analyzed. Possibilities of
integration of ERP systems and BRMS. The analysis of particular tools
intended to business rules management in BRMS is presented.

Business rules of ECA type and the use of these in ADBMS are
scrutinized. Possibilities to apply these methods in ERP systems are discussed.
The analysis of problems emerging when realizing suchlike rules is performed.
The thorough analysis various proposed methods highlights their advantages,



disadvantages and peculiarities of some type, which may be useful when
creating a new method.

2. The method for integration of business rules management systems
and ERP systems

Contemporary business, and at the same time information systems
supporting business and business processes, needs IT decisions enabling fast
reaction to a volatile situation either on the market or in a volatile business
environment. Usual information systems supporting business (ERP — Enterprise
Resource Planning systems, otherwise called BMS — business management
systems) are not always fit to business needs of this type. This happened
because the concept of ERP systems emerged when business needs of
customers of these systems were not changing that fast. Implementation of ERP
systems where activity spans a variety of enterprise activity processes including
financial accounting, human resources, sales, etc., takes at least a couple of
years, and in some cases system implementation projects are not realizable.
Because of that, the situation in this information system sector is that ERP
systems have been functioning for decades already, when the implementation
of new systems is either in progress, or is just being planned. In order to solve
this problem, a method for integration of business rules management systems
into business management systems is proposed.

The proposed framework (Figure 1) spans three interrelated systems:
business system (BS), information system (IS) and software system (SS).
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Fig. 1. General method scheme

To the large extent, a business system of an enterprise depends on a
supporting information system (IS) and a software system (SS). Therefore the
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change in the business system (BS) results in the change of the IS and SS. The
form of business rules varies in different systems mentioned before. In
particular in BS, business rules are specified in natural language and are buried
in different policies and guidelines in a declarative form. At the same time it is
usual practice not to specify business rules explicitly. They can be presented as
tacit knowledge of the workers. As far as IS concerned the formal equivalent of
business rule is an IS law statement restricts the lawful state space of a thing, as
defined in. From the practical point of view, business rule in IS should be
specified in the form of production rules or at least be specified explicitly. The
form business rules takes in SS highly depends on the selected implementation
approach.

There are a numerous methods used to integrate business rules into
information systems. It can be either an application server implementing
business rules, or the business rules management system itself, which is
controlling and implementing business policy defined by business rules.

In the proposed method, business rules are integrated into a database
management system with the help of triggers. With this method put into
practice, a prototype for an extension of a selected business rules management
system OpenRules is developed. With the help of this prototype, business rules
inscribed into a business rules management system are transformed into DBMS

triggers (Figure 2).
\
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Fig. 2. The scheme of business rules integration into the ERP system using
OpenRules BRMS and OpenRulesToSQL extension

Triggers are implemented into a database management system which is
supporting the business management system. The implemented triggers react to



events generated by actions of an ERP system and respectively act depending
on conditions stored in the DBMS.

3. An experiment on implementation of business rules into ERP
systems

In order to test the method of implementation of business rules into ERP
systems, we have chosen “Scala” as a business management system and debtor
management as a business scope of an enterprise resource planning system.
Moreover, the chosen system is linked to our subject scope. The choice of an
enterprise resource planning system was determined by the fact that this system
allows to perform real trials and to obtain tangible results which can be
assessed. Also, this enterprise resource planning system is well-known
worldwide. Its clients are based in 140 countries, with the number of clients
exceeding 20 thousand. ERP system “Scala” uses Microsoft SQL Server 2005
or Microsoft SQL Server 2000 DBMS.

The problem area chosen for experiment is debtor management in a trade
company. Debts and credits are among the most important components of the
company property, as they require additional costs, human resources and time
in order to be managed qualitatively and effectively. Debts and credits are the
main indicator of the company balance. Financial situation of the company is
affected both by the balance of debts and credits, and the turnover period of
those.

This choice was determined by the importance of automated debtor
management to the majority of companies, and, on the other hand, ERP systems
do not always properly automate this process. In the chosen ERP system
“Scala”, debtor management is not properly automated either.

With the help of the business rules management system OpenRules, the
following debtor management rules were created:

e Block the delivery of goods to the customer if his credit limit is
exceeded after the trading operation.

e Block the delivery of goods to the customer if his payment is 3 or
more days late.

e Allow the customer to make the purchase if his payment is not 3
or more days late.

e Send a reminder e-mail to the customer and the sales manager
working with the customer, if the delivery is blocked.

e Send a reminder e-mail to the customer and the sales manager
working with the customer, if the delivery is unblocked.
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We have applied our experiment to ERP system “Scala” in a trade and
production company. Companies yearly turnover amount is 40 mil. Eur. The
number of debtor’s are about 300, and amount debts are approximately 6 mil.
Eur.

In two months after implementation of debtor management business rules,
the situation with debtors in the company tested has improved: debt turnover
decreased from 70 till 60 days, debts decreased by 15% and bad debts
decreased by 25%. Moreover, the work with debtors in the entire company has
become easier. Salesmen and business managers now are informed about
changes to the debtor situation on time. Debtor control requires less time, and
salesmen can dedicate more time for their direct responsibilities.

General conclusions

Implementation of the method for integration of business rules
management systems and business management system has yielded the
following conclusions:

1. The analysis of ERP system implementation and maintenance
peculiarities has revealed that the use of business rules in ERP systems
(especially in closed) is a topical task for informatics engineering. Also, it
has been determined that due to the reticence of ERP systems currently
used in business, the separation of business rules from an ERP system code
is requiring significant resources and must be improved.
2. Separation of business rules from an ERP system code may ensure a
rapid implementation of business rules controlling ERP system processes,
thus enabling a fast adjustment to the changed business needs.
3. The study has shown that realization of business rules with the help
of ADBMS triggers is a suitable way to implement business rules into ERP
systems. Handling of business rules with the help of a business rules
management system and realization of these with the help of ADBMS
triggers ensures a fast adaptation of ERP systems to the volatile business
needs.
4. A method is proposed to transform business rules expressed by a
natural language into triggers functioning at an application system level
using patterns related to the application domain, a business rules
management system, decision tables, and a transformation coordinated
with MDA. Transformation of business rules expressed by the natural
language into triggers may be performed by combining the process
performed by an analytic with an automated procedure.
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5.  An experiment run with the application system implementing the
proposed method has shown that rules created with the help of a business
rules management system may be realized in an ERP system with the help
of triggers. The proposed business rules management system extension is
useful for ERP systems where usual business rules implementation
methods are impossible to apply.

6.  The results of the experimental study have shown the advantages of
the proposed method: business rules stored in a business rules management
system may also be changed by business people, thus directly changing the
logic realized in an ERP system. This allowed reducing the new rule
creation time by 20%, and the rules are modified up to 3 times faster.
Business rules stored in a business rules management system may be
simultaneously used in other information processing operations taking
place in an enterprise.
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VERSLO TAISYKLIU VALDYMO SISTEMU TAIKYMO
IMONESE TYRIMAS

Mokslo problema. Darbe analizuojamas verslo taisykliy bei verslo
taisykliy valdymo sistemy (angl. rule engine) taikymas imoniy verslo valdymo
(angl. Enterprise Resource Planning — ERP) sistemose, nagrinéjamos $io
taikymo problemos.

Siuo metu reta didesné jmoné savo reikméms nenaudoja integruoty
kompiuteriniy ERP sistemy, kurios skirtos vykdyti centralizuota imonés veiklos
apskaita: buhaltering, logistikos, gamybos, paslaugy valdymo, Zzmogiskuju
resursy valdymo ir pan. Sias sistemas galima suskirstyti { dvi pagrindines
grupes: sukurtas pagal individualy uzsakyma imoniy konkretiems poreikiams
tenkinti (1), arba sukurtas tenkinti standartizuotus verslo poreikius (2).
Antrosios grupés sistemos parduodamos kaip verslo valdymo sistemos,
pritaikytos apibendrintiems verslo procesams. Véliau tokia sistema jau yra
pritaikoma konkreciam atvejui (parametrizuojama, kei¢iamas verslo logika
igyvendinantis kodas). Siame darbe nagrinéjamos biitent antrosios grupés ERP
sistemos. Pastaruoju metu verslas sparciai auga, dinamiskai keiciasi, o kartu su
juo turi keistis ir versla remianti verslo valdymo sistema — tam, kad galéty
operatyviai realizuoti augancius ir besikei¢ian¢ius verslo poreikius.
Nagrinéjamos sistemos, viena vertus, yra sukurtos taip, kad galéty tinkamai
tenkinti verslo poreikius, o antra vertus, jos néra pritaikytos tokiems dazniems
pakeitimams.
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Egzistuoja keletas buidy pakeitimams realizuoti ERP sistemoje. Pirmiausiai
— tai sistemos moduliy kodo pakeitimas arba naujy moduliy sukiirimas ir jy
integracija i sistema. Kitas bidas — naudoti iSorines programas, kurios keis
sistemos verslo logika. ERP sistemos kodo pakeitimas yra brangus, ilgas,
sudétingas ir didele klaidy tikimybe pasizymintis procesas. Be to, §i procesa ne
visada imanoma vykdyti, nes daznai verslo valdymo sistemos parduodamos
kokios yra (angl. as is), ir jose nenumatyta galimybé keisti koda arba kurti
papildomas programas nedalyvaujant sistemos kiiréjams, o parametrizavimas
ne visada uztikrina reikiama funkcionaluma. Kitas ERP realizuotos logikos
pakeitimy btidas yra ERP procesus valdanéiy verslo taisykliy valdymas. Toks
metodas atskiria verslo logika nuo sistemos kodo. Tai papildomai leidzia ir
kitoms sistemoms naudoti jau aprasytas verslo taisykles, jas centralizuotai kurti,
valdyti ir keisti. Be to, apraSytas taisykles nesunkiai gali keisti ne tik
kvalifikuoti programuotojai, bet ir verslininkai.

Vienas i$§ verslo taisykliy realizacijos btidy yra aktyviy duomeny baziy
valdymo sistemy (ADBVS) trigeriy naudojimas. Sis metodas leidzia keisti
sistemos logika nekeiciant pacios programuy sistemos kodo. Bet jo naudojimas
turi ir trokumy. Trigeriai paprastai néra kuriami, saugomi ir keiCiami
centralizuotai, sunku idiegti juose realizuotos logikos patikrinima, sudétinga
uztikrinti, kad nebtty rekursijos, prieStaravimy bei kity problemuy, susijusiy su
verslo taisykliy sistemy naudojimu problemu. Trigerius keisti, kurti ir valdyti
reikalingi specialistai, kurie gerai zino ne tik specifines programavimo kalbas,
bet ir pacia verslo bei informacing sistema.

Darbe nagrinéjama galimybé taikyti verslo taisykles bei verslo taisykliy
valdymo sistemas ple¢iant ERP sistemy funkcionaluma. Atlikta verslo taisykliy
taikymo analizé parodé, kad verslo taisykles galima igyvendinti naudojant
ADBVS trigerius, tokiu biidu kei¢iant sistemy moduliy, kuriuos naudoja
ADBVS, vykdymo logika. Tokiu btadu verslo taisyklés yra atskiriamos nuo
ERP sistemos kodo, tai leidzia naudoti jas ir kitose sistemose, be to,
centralizuotai kurti ir valdyti.

Darbo tikslas ir uZdaviniai. Pagrindinis darbo tikslas yra verslo taisykliy
taikymo jmoniy verslo valdymo sistemose tobulinimas.

Siekiant jgyvendinti iskelta tiksla, darbe sprendziami tokie uzdaviniai:

1. Atlikti verslo taisykliy, verslo taisykliy valdymo sistemy bei ERP

sistemy analize.

2. Atlikti verslo taisykliu bei verslo taisykliu valdymo sistemy taikymo

ERP sistemose analizg.
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3. Remiantis analizés rezultatais pasitlyti arba patobulinti verslo
taisykliy ir ju valdymo sistemy integracijos i ERP sistemas, akcentuojant
uzdaras ERP sistemas, metoda.

4. Suformuluoti reikalavimus verslo taisykliy integracijos i ERP sistemas
metodo realizavimui.

5. Suprojektuoti ir sukurti verslo taisykliy valdymo sistemos plétinio
prototipa, kuris realizuoty sitiloma verslo taisykliy integracijos metoda.

6. Atlikti eksperimentg ir jvertinti pasifilyto metodo veiksminguma bei
patikrinti sukurtos programy sistemos funkcionaluma.

Mokslinis naujumas. Sio darbo mokslinis naujumas pagristas verslo
taisykliy taikymo imoniy verslo valdymo sistemose (ERP) metodu. Darbe
sitilomas verslo taisykliu igyvendinimo ERP sistemose metodas, naudojant
aktyviy duomenu baziy valdymo sistemy trigerius bei verslo taisykliy valdymo
sistemas. Sitilomasis metodas leidzia iSplésti ERP sistemy funkcionaluma,
nekei¢iant programy sistemos moduliy kodo. Tam tiktais atvejais sitilomasis
metodas yra optimalus jgyvendinant verslo taisykles ERP sistemose, o kartais,
uzdary ERP sistemy atveju, ir vienintelis.

Pastaruoju metu verslo taisykliy taikymas jvairiose sistemose tampa vis
populiaresnis. Bet ne visos jau naudojamos ERP sistemos yra tinkamos verslo
taisykliy naudojimui. Viena i§ verslo taisykliy taikymo alternatyvy yra aktyviy
duomeny baziy valdymo sistemy trigeriy naudojimas. Sitlomasis verslo
taisykliy valdymo sistemy ir trigeriy naudojimo metodas leidzia taikyti verslo
taisykles tokioms ERP sistemoms, kurioms kiti metodai yra arba nenumatyti,
arba sunkiai pritaikomi.

Verslo taisyklés yra tam tikro tipo konkrecios dalykinés srities Zinios.
Versle dalykinés srities ziniy savininkai yra verslininkai, kurie formuluoja
verslo taisykles. Norint Zinias panaudoti programy sistemose, reikia jas perkelti
i§ verslo sistemos lygmens i programy sistemos lygi. Tam pasiekti zinios turi
biiti uzradytos formaliaja kalba, kurig vienareik§miskai interpretuoty programu
sistemos. Darbe siiloma verslo taisykles formalizuoti naudojant $ablonus bei
sprendimy lenteles. Remiantis su MDA (angl. Model-Driven Architecture)
suderintomis transformacijomis verslo taisyklés i§ neformalaus pavidalo
realizuojamos | duomeny baziy trigerius.

Praktiné verté. Verslo taisykliy valdymo sistemy analizé parodé, kad
nagrinéjamos verslo taisykliy valdymo sistemos negali realizuoti verslo
taisykliy ERP sistemose naudodamos ADBVS trigerius, bet jos vis délto turi
plétimo galimybiy. Remiantis darbe sukurtais plétiniais Siose sistemose verslo
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taisykles galima realizuoti naudojant trigerius. Skirtingai nuo jprasto verslo
taisykliy jgyvendinimo naudojant trigerius, siilomasis metodas leidzia
centralizuotai kurti, keisti bei valdyti ERP naudojamas verslo taisykles.
Papildomai, naudojant sitiloma metoda atsiranda galimybé apraSytas verslo
taisykles naudoti ir kitose imonés informacinése sistemose. Taip pat, pasitlytu
metodu keiCiant sukurtas verslo taisykles, jas galima naudoti minimaliai
pakeistoje ERP sistemoje.

Tyrimo metu gauti praktiniai rezultatai rodo, kad pasitlytasis verslo
taisykliy integravimo | ERP sistemas naudojant trigerius metodas ir pagal ji
sukurtas programy sistemos plétinio prototipas yra sékmingai taikomi
praktikoje ir yra naudingi imonéms. Pasirinktai ERP sistemai sukurtas plétinys,
leidziantis verslo taisykliy valdymo sistemos taisykles naudojant trigerius
integruoti { ERP sistema, kuri dél savo uzdarumo technologiskai sunkiai
ple¢iama ir jos pritaikomas besikei¢iantiems verslo poreikiams reikalauja
nemazai resursy. Metodas patikrintas konkrecioje imonéje debitoriy valdymo
dalykinéje srityje ir gauti teigiami rezultatai.

Pasiiilytasis metodas gali biiti naudojamas i$ple¢iant arba keic¢iant ERP ir
kity programy sistemy funkcionaluma. Tai gali biti sandélio apskaitos,
pardavimy, didziosios knygos ir panasiy posistemiy funkcionalumas.
Pasitilytaji metoda gali taikyti programinés jrangos integruotajai bei gamintojai.

Tyrimy metodika. Darbe naudojami $ie tyrimy metodai:

1. Lyginamosios analizés ir literatiros analizés metodai naudojami
analizuojant verslo taisykliy taikyma ERP sistemose bei verslo taisykliy
valdymo sistemy lyginamosios analizés metu.

2. Apibendrinant analizés rezultatus bei formuluojant pasitilymus
naudojami savoky apibendrinimo ir loginés indukcijos metodai.

3. Eksperimento metu, tikrinant sitilomo metodo veikima naudojami
eksperimentinio tyrimo metodai.

Ginamieji teiginiai

1. Aktyviy duomeny baziy valdymo sistemy trigerius tinka naudoti
integruojant verslo taisykles | ERP sistemas.

2. Pasitlytas verslo taisykliy bei verslo taisykliy valdymo sistemy
integracijos | ERP sistemas aktyviy duomeny baziy valdymo sistemy trigeriy
pagalba metodas efektyviai tenkina besikei¢ian¢ius verslo poreikius.

Darbo apimtis ir turinys. Disertacija sudaro jvadas, trys skyriai ir i§vados.
Darbo apimtis — 132 puslapiai, tekste panaudota 32 paveikslai ir 14 lenteliy.
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Ragant disertacija naudotasi 72 literatiros 3altiniais, kurie pateikti literatiiros
sarase disertacijos pabaigoje.

Ivade paaiskinamas problemos aktualumas, formuluojami darbo tikslas ir
uzdaviniai, pagrindziamas mokslinis darbo naujumas, pristatomi autoriaus
praneSimai ir publikacijos, supazindinama su disertacijos strukttira.

Pirmame disertacijos skyriuje pateikta verslo taisykliy taikymo
informacinése sistemose, tarp ju ir ERP, analizé. I$analizuotos verslo taisyklés,
ju taikymo informacinése sistemose metodai, detaliau istirtas verslo taisykliy
igyvendinimas naudojant aktyviy duomeny baziy valdymo sistemy trigerius,
ERP sistemos bei verslo taisyklés ERP sistemose. Pateikta verslo taisykliy
valdymo sistemy lyginamoji analizé. Apibendrinus analizés rezultatus,
padarytos skyriaus i§vados.

Antrajame skyriuje apraSomas autoriaus sitilomas verslo taisykliy valdymo
sistemy ir ERP sistemy integracijos metodas. Pasirenkama verslo taisykliy
valdymo sistema, kuriai kuriamas plétinys, leidziantis realizuoti pasitlyta
metoda. Analizuojami ADBVS trigeriai ir galimybés jais realizuoti verslo
taisykles. Pateikiami kuriamos sistemos reikalavimai, sistemos projektavimo
detalés bei realizacija. Siame skyriuje pateikiami bendriausieji kuriamos
adaptyviosios duomeny apdorojimo projektavimo technologijos bruozai,
suformuluoti Sios technologijos kiirimo ir naudojimo etapai.

Treciasis disertacijos skyrius skirtas sitilomo verslo taisykliy valdymo
sistemy ir ERP sistemy integracijos metodo eksperimentiniam tyrimui.
Eksperimentui pasirinkta jmonés ERP sistema, jos tobulintina dalykiné sritis.
Aprasytos pasirinktos dalykinés srities verslo taisyklés. Verslo taisyklés jvestos
i pasirinkta verslo taisykliy valdymo sistema. Naudojant plétinj, sukurta pagal
pasitilyta verslo taisykliy valdymo sistemy ir ERP sistemy integracijos metoda,
pasirinktos dalykinés srities verslo taisyklés transformuojamos i ADBVS
trigerius ir jgyvendinamos ERP sistemos duomeny baziy valdymo sistemoje.
Analizuojami taisykliy vykdymo rezultatai.

ISvadose pateikti apibendrinti darbo rezultatai ir pateiktos disertacijos
i$vados.

Disertacija baigiama naudotos literatiros ir autoriaus publikacijy
disertacijos tema sarasais

Darbo rezultaty aprobavimas

Pagrindiniai tyrimo rezultatai paskelbti (2003—2008):

= 3 —tarptautinése duomeny bazése referuojamuose periodiniuose

mokslo zurnaluose;

= 5 —tarptautinése duomeny bazése referuojamoje konferencijuy

medziagoje;

= 7 —recenzuojamoje Lietuvos konferencijy medziagoje.
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Bendrosios iSvados

Igyvendinus pasiiilyta verslo taisykliy valdymo sistemy (angl. rule engine)
ir imoniy verslo valdymo sistemy (angl. Enterprise Resource Planning)
integracijos metoda prieita prie $iy iSvady.

1. Atlikta ERP sistemy igyvendinimo ir eksploatavimo ypatumy analizé
parodé, kad verslo taisykliy valdymas ERP sistemose, ypa¢ uzdarose, yra
aktualus informatikos inZinerijos uzdavinys. Be to, nustatyta, kad dél versle
naudojamy ERP sistemy uzdarumo verslo taisykliy atskyrimo nuo ERP
sistemos kodo uzdavinio sprendimas $iuo metu reikalauja daug resursy ir tari
biiti tobulintas.

2. Verslo taisykliy atskyrimas nuo ERP programy sistemos kodo gali
uztikrinti greita ERP sistemos procesus valdan¢iy verslo taisykliy
igyvendinima, taigi, ir greita pritaikyma prie pasikeitusiy verslo poreikiy.

3. Tyrimo metu nustatyta, kad verslo taisykliy igyvendinimas aktyviujy
duomeny baziy valdymo sistemy (ADBYVS) trigeriais yra tinkamas buidas verslo
taisykléms ERP sistemose jgyvendinti. Verslo taisykliy tvarkymas naudojant
verslo taisykliy valdymo sistema ir jy realizavimas ADBVS trigeriais uztikrina
greita ERP sistemy adaptacija prie besikeicianciy verslo poreikiy.

4. Pasitilytas metodas verslo taisykles, iSreikStas nattralia kalba, i3
verslo sistemos lygmens transformuoti i programy sistemos lygmens trigerius
naudojant su dalykine sritimi susijusius $ablonus, verslo taisykliy valdymo
sistema, sprendimo lenteles ir su MDA suderintg transformacija. Verslo
taisykliy, iSreiksty natiralia kalba, transformavima i§ verslo sistemos lygmens |
trigerius sitloma atlikti derinant analitiko vykdoma procesa su automatiné
procedira.

5. Eksperimentas, atliktas su siiiloma metoda jgyvendinancia programy
sistema, parodé, kad taisykles, sukurtas naudojant verslo taisykliy valdymo
sistema, galima realizuoti ERP sistemoje naudojant trigerius. Pasiiilytas verslo
taisykliy valdymo sistemy i$plétimas yra naudingas tokioms ERP sistemoms,
kurioms nejmanoma taikyti jprasty verslo taisykliy jgyvendinimo metody.

6. Eksperimentinio tyrimo rezultatai parodé siilomo metodo
privalumus: verslo taisykles, saugomas verslo taisykliy valdymo sistemoje, gali
keisti ir verslininkai, tokiu btdu tiesiogiai keisdami ERP sistemoje
igyvendinama verslo logika. Tai leido 20% sumazinti naujy taisykliy kiirimo
laika, bei iki 3-jy kartu taisykliy keitimo greiti. Verslo taisykliy valdymo
sistemoje saugomos taisyklés gali tuo paciu metu biiti naudojamos ir kituose
imong¢je vykstanciuose informacijos apdorojimo procesuose.
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