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ABSTRACT: The paper focuses on enterprise business valu@é chadeling as an alternative to business
process modeling. Well known REA methodology pregbd&y McCarthy and Geerts is used as the basic
modeling framework. The research presented in #peipresults in a generic semantic enterprise masiab
REA ontology. This rather static model is then aented into UML activity, sequence and state diagrainus
achieving dynamic view of the REA model. The dynaiREA view connects the process model and the value
chain perspectives. It is shown that by using RE#leh transition called dynamization not only pracesdels

at task level can be achieved but also a consigtelmeck of the REA model can be accomplished. Bgmaeof
step by step value chain modeling of the entermis®mnsistent process model can be reached pregeadli

advantages of the typical business process modeigtgods?

1. Introduction
Enterprises have been operating in global compatignvironment. They are forced to

improve quality and flexibility of business opeaats in general. To achieve this goal, they
need to understand the fundaments of their prosessth the appropriate theoretical
background leading to process optimization and espwnding support by information
technologies. Enterprise process optimization ipically based on business process
modeling. There are also other modeling perspextisged like information technology (IT)
view and business value chain perspective. While business process perspective
concentrates on business processes and workflanisguito describe company operations,
the value chain perspective illustrates the valoevd among the participants inside and
outside the company. One of important advantageth@fvalue flow modeling is that it
captures the cross concern activities and represkeatactual aim of the business processes —
the value exchanges between the company and theement. On the other side, the value
chain perspective does not capture process seqi@mck states. It is often assumed that

business process and values chain modeling areutfiffo interconnect.

In this paper we focus on value chain modeling pestve and possibilities of its
interconnection to business process modeling petispe First, the foundations of value
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chain methodology are presented and the leadinge\adiain methodology REA (Resources —
Events — Agents) is described. Next, the notiofiRBA operational and REA policy levels
and their relation to controlling and controlledngmany units is presented. This static
representation of a company is then supplementediybgmic views of value chain models
presented in form of UML diagrams. This leads tegiaility to formulate business process
models based on the REA methodology. The last @eqgiresents final discussion and

outlines further research orientation.

2. Value chain models and the REA methodology
New modeling and system design techniques are remfjior information technologies that

can support the enterprise in achieving and sustpithe necessary flexibility. Current
techniques use business process models, repragsémimperations inside the company from
the control, data flow, resource handling and atir@tion of cross-operational processes
points of view (Axenath, Kindler and Rubin, 2007a\u@nport, 1992; Ericson and Penker,
2006; Koubarakis and Plexousakis, 19R@pa, 2007; van der Alst, 2004; Zdun and Dustdar,
2007 etc). Formal notation of business process fmydean be found in Busines Process
Modelling Notation, 2006. During last few years cet6 have been made to generalize
modeling attitudes by means of enterprise ontok(gee e.g. Dietz, 2006).

Distinctly from business process modeling methodslue chain perspectives typically
concentrate on values flows inside the enterprisd an value exchange with the
environment, that is, they are primarily based adeaulying economic activities. The formal
attitude to value chain modeling is defined by esponding ontologies defining concepts and
rules to be shared by other modelers (Cummins,;28@/IEC 15944, 2007).

Currently, the most popular value chain enterpasgologies aree®-value (Gordijn and
Akkermans, 2003), and the REA (Resources, Evenggns) ontology (McCarthy, 1982;
Geerts and McCarthy, 2000, 2002).

The e®-valueontology stipulates that the actors exchange vahjects by means of value
activities. The value activity should yield profitr the actor. Deeper insight ie-value
modeling in e.g. (Gordijn and Akkermans 2003; Huer2808), shows that this method only
covers exchange and trade processes but omits giimadwand conversion processes. The
state-of-the-are>-value model only focuses on operational level fwies happened) but not

on management policy (what could or should happen).



Our object of interest is the REA ontology, becaitséinks together business process
modeling with the underlying economic phenomena RIEA model represents a conceptual
framework and ontology for Enterprise Informatiomclitectures (McCarthy, 1982; Geerts
and McCarthy, 2007). The REA ontology illustraté® tvalue flows inside and among
enterprises. The value flows modeled by means oA R&n be decomposed into several

levels (Figure 2.1).

Value system (part)

production | » sales

Value chain - transaction cycles

TL T2

REA value system, value chain & other entities

Operational level T - Transaction cycles
A - economic agents
(R [ R | R - economic resources
E - economic event
(exchange)

etc.

Figure 2.1: Value flow decomposition by the REA methodology
Source: own

The modeling starts at the highest leviie-value system of the enterprise. The enterprise
produces and delivers goods and services to recaiske from customers. Working capital
(cash) comes from the investors, creditors, anch frevenues originating in sales processes.
This general value system is expanded into moreifsp&alue chains represented bpasic
transaction cycles decomposing value system entities. Transactionesychn be generally
presented in a form dfusiness patterns, bearing enterprise value system and value chain in
mind. The core of the REA models is presented a&inbas patterns modeled at the REA
operational level. The concept of operational level using basic natioheconomic event,
economic resour ce and economic agent is the base of the REA methodology. It was asserted

in many other papers (Dunret al., 20044ruby, 2006; Chang and Ingraham, 2007; Vymetal



et al, 2008 etc) that more general perspective can terga by using the value approach, as

the basic cycles and relations are principallysdume for all transaction types.

At the operational level, the economic events ranfarm of exchange, or conversion
(production). During exchange, the providing agesvide their resources (e.g. goods) to
receiving agents in order to increase their otlemources (e.g. cash). In production, the
providing agents provide input resources (e.g. natdools, labor) to conversion process in
order to produce the resource - product. The meldtetween economic events decreasing the
input resources and economic events increasingotieut resources is callegkchange,
eventuallyconversion duality in the REA terminology. These two basictgats represent all
REA economic events no matter what type of entsepii concerns. However, it can be
clearly seen, that the events at the operationall leepresent facts \(hat has happenéd
rather than objectives\{hat should, could or must hapggnn general an answer is needed
to the questionWhat is planed or scheduledThis is modeled by REAolicy level. The
policy level defined in the REA methodology can loeked upon as a set of notions
originated by several semantic abstractions ofREA operational level entities. There are
two core semantic abstractions defined for polexel (Geerts and McCarthy, 2006) namely

typification and grouping.

In case of typification the specialized instanceenits both structure of data attributes and
their contents. So, for example, the policy levelitg Product Type defines the structure of
the product by means of Bill-of-Material data sture. The Product Type instances define
individual Bill-of-Material values valid for actuaProduct-to-be-produced (the plawhat
should happeh). The instance of Product at operational levéierts both Bill-of-Material
data structure (the structure of planned valued)iadividual values used in production time
(facts — What happen€.

The grouping semantic abstraction is used whereset-characteristics are of interest and
may even create an integral part together withtypéication semantic abstraction. By this
semantic abstraction a collection of individualiges may be specified with respect to some

common properties.

A simplified scheme of operational — policy leveldgration is presented by Figure 2.2.
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Figure 2.2: Simplified scheme of operational and policy levels
Source: own

The resource, agent and event entities are typifjeplolicy level entities resource type, event
type and agent type correspondingly. In some cgsasping can be also used. However,
there is a new entity shown at policy level: toenmitment entity. This entity is not defined
by typification abstraction. There are still opessaarch challenges regarding fulfillment
relationship that are beyond scope of this papemi@itments are typically used in cases
when some event is expected, planed or inducddctnthe commitment entity can be looked
upon as a core connection of economic event atatipeal level to planning or scheduling
entities at policy level. Thus, even in case of sheplified policy level scheme we come to
the core notion of controlled and controlling vakelein entities of the REA methodology.
The operational and policy level entities discusgedo now pertain to the controlled part of
the enterprise system. The actual attribute vabfesolicy level instances that govern the
behavior of operational level items are set by odwmnomic events, namely the events run-

ning in the controlling subsystem of the enterpridas situation is depicted by Figure 2.3.

The entities of REA operational level are relatedcbrresponding entities of REA policy
level by typification, grouping and fulfillment atoactions. The enterprise objectives govern

the behavior of the controlled subsystem by mednsbgectives, decisions, indicators and



rules transferred to corresponding controlled polievel

operational level entities.

entities and further reflected to

Controlled system

Controlling
system

Objectives, decisions, indicators

REA policy level “what should happen”
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Operational level entities groups
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knowledge intensive
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validation rules
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data on environment
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E_resources - E_events _ E_agents

Figure 2.3: REA levels of controlled enterprise system with feedback to controlling
system
Source: own

The facts describing what happens or happenedadidated, analyzed and further processed
to be compared with the target values. The diffeesrfrom target values serve as an input to
events running in the controlling subsystem. Howgethe controlling subsystem is also a part
of enterprise. Thus, the same patterns should bedfahere. Indeed, the activities of
controlling personnel can be also looked upon anRIEA basis. The economic events at
controlling subsystem operational level consume thanagement labor, use needed
equipment and other resources. These events neguéins, schedules, production rules, etc.,
generally, in knowledge intensive controlling resms. The above described scheme is
presented in Figure 2.4. In this figure, only oe&tion of controlling system to controlled
system is shown to simplify the picture. The entsgvalue chain can be decomposed into
several transaction cycles using business patwreentrolling and controlled subsystems.
The controlled subsystems are modeled by REA pattasing their own operational and
policy levels. The controlling subsystem sets thies, indicators, targets etc. of individual
controlled subsystems via corresponding policy lev@&@he events running at controlling
operational level follow typical REA patterns ofesg-resource-event chains. In this way also
overhead costs can be captured and modeled. Follothe REA concept, each controlling
subsystem needs also its’ own policy level. Indealdo controlling subsystem of an

enterprise has to follow common rules, laws andeottonditions set by the enterprise



environment and also to follow the general entsgstrategy expressed by means of strategy
objectives. The question arises, how the knowledgensive resources originating in the
controlling system can be transferred to controBetdsystem policy level. Hunkaet al.,
(2009) proposed the notion afeflection abstraction realizing the connection between
knowledge intensive resources produced in comigl§ubsystem (such as production plan)
and corresponding items of controlled policy lewteims (such as production schedule).
Following the steps described herein above andyusia concept of reflection the modelers

are able to define the static value flow structfrthe whole enterprise.

Data model of
REA entities
and rules

<‘ REA policy level /

Controlled system 1

Policy level
Operational level
REA value Intefgration
chain
(transaction Controlled system 2
cycles) Policy level
m what should happen

REA operational level

deduction, validation,
differencies analysis

Controlled system n

Policy level

A

—_—— what happened
Operational level

Controlled systems Controlling system

Figure 2.4: Generalized REA scheme of controlling and controlled subsystems
Source: own

3. Dynamization of the REA value chain model
The REA model at operational level represents diaeest decomposition level of value chain
oriented model of chosen enterprise domain. Itspparently shows value flows among
economic agents and economic events taking pdittiase flows. Nevertheless, it does not
give answers to following questions:

a) what is the order of individual economic events;

b) which participant — economic agent started the ggs@nd by which economic agent

will be the process finished;



c) how to illustrate conditions, joins, forks and ettgi cycles in the workflow;
d) consistency checking of the REA model.

Of course, an objection can be raised, that theraofl events is visible during the running
process or after it had been ended. From the nmagpbint of view such kind of visibility is
not sufficient enough. It is therefore necessargdmplement the value chain model by a
course of economic events — dynamics of the presesthe method of creating consistent
process model based on a REA value chain scher®avitalleddynamization (Vymetal,
Hucka, Hunka and Kasik, 2009). The result of dyrzaton can be represented by workflow
(data flow) schemes, message schemes and statardgag/arious tools can be used for this
task. In our approach, corresponding UML diagramesused, namely the activity diagrams,
sequence diagrams that are complemented by simpbegs state diagrams. Mainly activity
diagrams play an important role in the dynamizatpocesses they enable to describe
procedural logic of the REA model. Using of UML atibn helps to achieve pattern approach
and supports direct link to programming. Extenditerature reviews on UML and patterns
usage usage can be found in (Fowler, 1996; Coefitbke and delLuca, 1999; Arlow and
Neustadt, 2003; Ericsson and Penker, 2009). Theipal difference between them and
flowchart notation is that they support paralleh&eor. Using UML tools brings following

important advantages:

a) the REA models use object oriented perspectivehab is why they are typically

presented by UML syntax and graphical tools;

b) using UML activity and sequence diagrams enablasgusbject oriented design

methods supported by standard IDE tools.

Let us illustrate the dynamization approach by msezrsimple production order execution as
follows. Based on production schedule the prodacsiopervisor sends a production order to
a worker defining the product-to-be-produced, tmedpction start time and the planned
production time. At the same time, the informatmm product and corresponding Bill of
Material is sent to warehouse clerk as an ordernecessary tools and material. The
warehouse clerk gives out tools and material ardatbrker starts working. After the product
is finished, the worker returns the tools to waredeclerk (the material was consumed during
the production operation) and the warehouse cldiems the supervisor on the tools return.

The supervisor marks the production order as fetfil



REA modd

A simple REA operational level model can be designéth economic agents: supervisor,
warehouse clerk and worker, resources labor, nadteiools, schedule information and
product. The decrement economic events define labdr material consumption and also
tools and schedule information use. The incremeatlyct assembly event has conversion

duality associations with corresponding decremeants. (see Figure 3.1).

Based on this model following diagrams can be @efiduring dynamization: production state
diagram, UML activity diagram and UML sequence d#g using the operational level

items. The formation of above mentioned diagranka@vn enough from common practice.

«economic agent» receive «economic agent»
Warehouse clerk ‘ Worker
. . J \;«provide»
«provide» receiv
«provide»
«resource» .
Material «decrement» «receive»
«consume» Material issue
‘ «increment»
«conyersion>> Product assembly «receive»
«resource» «decrement» T
Tool use Tools usage «produce‘»
«resource»
Product
«resource» consum «decrement»
Labor ' Labor consumption
[
«resource» «decrement»
Qchedul consume»—| Schedule k 1od,
g
knowledge consumption
‘ L«provide»
«economic agent» o
Supervisor e

Figure 3.1: Simple production order - REA model
Source: own

Production state diagram

The production state diagram includes six statesgmted in Figure 6. At the initialization

stage all necessary information of production ordesent to the warehouse clerk and to the
worker. Using information embedded in the productavder, the warehouse clerk supplies
material and necessary tool to the worker. The ymtidn runs. After the production is

finished, necessary information is passed to theersisor and the order status changes to
actualize. In case the order is not fulfilled imé, overdue information is sent to supervisor,
the order status is actualized and either the mtomlu goes on or the production order is

stopped and canceled. The finished production asderarked as finished after all necessary



operations were accomplished. As shown in FiguPe &l necessary state diagram entities

originated in the REA model.

Started
initialize Supervisor sends Warehouse clerk provides
(Schedule data) schedule data to tools and materials to
Enabled Warehouse clerk and Worker
Worker
use(Tool)
Running ) consume(Labour, Material) Production runs
timeout In case of time
(beyond ordered time) beyond schedule
Delayed
actualize(Product, Worker provides Product ~ Supervisor receives the
Wh information) to Supervisor and returns ~ warehouse information
—@nzed ) Tools to Warehouse clerk, and product control
close() Supervisor marks order as
fulfilled
Closed

Figure 3.2: Production order state diagram
Source: own

Activity diagram

Activity diagram is used to show the REA entitiegl aassociations at operational level from
the resources and activities point of view. Thevéas take part in conversion and exchange
dualities. The significant activity diagram featusethat it defines the process participants
(economic agents), starting and ending point of ghecess and the relation of individual
resources to economic agents and events. To &eiliteation of activity diagrams from REA
models there are several guidelines of mapping Rio&el concepts into activity diagram

concepts. They follow:

a) each economic agent is mapped into a single martigcalled swim line in UML

jargon). This approach makes it clear who does what

10



b) each economic event is transformed into a framb st name in the heading of the

frame;

c) each economic resource is transformed into actigiggram object and is placed
either in a defined swim lane or on the swim lapertgary between two economic

agents;

d) individual relation of the REA model is mapped i@t activity within the frame; the
relations between frames correspond to REA dusjitie

e) standard UML stencil are used for joins and forks;

f) the activities must follow the basic REA successmovides — resource — receives”.

The consequences of the rules are as follows:

11

a) the REA inherent but not direct visible economiemvflow logic is visible in the

activity diagram;
b) itis possible to start sequence diagram compaositinecessary;

c) the swim lane principle orders the economic agentstransparent tabular form what
makes the model more understandable;

d) activity diagram composition imposes REA model ¢stesicy check.

The resulting activity diagram is shown in Figur&.3As can be seen from this figure
there are three partitions (swim lines) correspogdo three agents in the REA model
(worker, warehouse clerk and supervisor). The nessuare expressed at the borders of
the swim lines. Economic events correspond to tlaenés in the figure. Proposed
mapping between REA model and activity diagram Esabonsistency checking of the
previous REA model. The entities of the REA diagrarasented in Figure 3-1 are all
represented by corresponding activity diagram iestitHence, the dynamization of the

REA diagram is possible.
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Figure3.3: Activity diagram of a ssmple production order
Source: own

Sequence diagram

Sequence diagrams are used to present sequenciviiied and messages that invoke them.

The sequence of activities is presented by a sahobdntinuous graphical objects recording

12



activities of individual economic agents. The aitiég are placed in swim lanes of individual
economic agents. The economic agents exchange gesssagistering operations with

economic resources. The economic resources serve dmwe parameters of exchanged
messages. In this sense the REA sequence diagufitis principles of object oriented

programming. The individual messages representadstballed by economic agents in order
to accomplish activities at REA operational levehe sequence diagram composition is not
necessary condition for REA dynamization; howevetomplements it and enables further
consistency check of REA models. Figure 3.4 preséié sequence diagram of simple

production order.

The operation “Supervisor activities” starts withot asynchronous messages sent to the
worker and to the warehouse clerk. Both messagegdeinformation needed to start and
run production. On message delivery the wareholes& gives out necessary material and
tools to the worker, who starts production. Ondiming the product the worker informs the
supervisor and returns the tools to the warehoueskk,cwho sends confirmation to the
supervisor. Having received both messages the wapermarks the production order as
finished. All necessary messages in this diagraiginate from the basic REA model. Thus

the sequence diagram can be also inferred froroghkeational level REA model.

supervisor :Agent warehouse clerk : Agent worker: Agent

]

provide(SchelduelData.LaborAssignment)

provide (ScheduleData.Material&Tool)

receive()

receive()

{ provide(Material, Tool) }

receive() ‘

provide(Assembly.Product)

provide(ScheduleData.Tool) provide(Tool)

 E—

close()

close() u

Operation: supervisor activities Operation: warehouse clerk activities Operation: wor ker activities

Figure 3.4: Sequence diagram of a ssmple production order
Source: own
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Presented extended REA modeling is summed up hyé&ig)5.
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Figure 3.5: Extended REA modeling overview
Source: own
The individual transaction cycles are successivigomposed into REA operational and
policy level entities following corresponding busgs patterns. These steps result in static
REA diagrams consisting of REA entities and relsiamong them. Using dynamization the
activities of economic agents taking part in ecoitoaevents are defined and corresponding
message flow is inferred. Resulting model con&#w basis for transition to programming.
The individual economic events do not depend orgsses and organization structure of the
enterprise, but on the value flows. In this serse REA dynamization results in a process

model that is consistent with value flows in théegprise.

4. Closing discussion and conclusion
In this paper we presented closed up modeling ndeltiased on the REA framework. The

original static REA modeling was extended by meafrstepwise dynamization consisting
of REA model transition to UML activity, state asdquence diagrams. During transition,
all REA entities were used and consistency checkooflinal REA model was
accomplished. UML activity, state and sequencerdiag thus create the bottom level of
the whole model. The crucial issue is a transif@m the level of REA model into UML

14



activity diagram. To facilitate the process and emékmore transparent, unique mapping
between both perspectives was designed and verli@gch agent is mapped into a single
partition which is important because agents plagisile roles in those processes. Each
event is transformed into a unique frame. The feraee named after events. So the
simple checking of transition is that the numbeframes has to comply to the number of
events. Resources are illustrated in the bordesIlvetween two neighboring agents. The
activity diagram also reflects relations betweetities in the REA model. Finally, each
activity diagram has its starting point and poihtegminations that are also illustrated in
the diagram. UML state and sequence diagrams eutiiML activity diagram for
describing different views on the problem. Trawsitidescribed in the paper shows
potential for introducting the commitments into #he&tivity diagram too what could lead
to modeling of cycles. But this is a task for fumthresearch. Thus, it can be seen that
business process modeling based on value chaimssigle and advantages of value
chains can be used. However, there are still questipen for further research. Firstly, no
iterations or cycles were modeled. The productiomedule normally consists of more
production runs planned what leads to necessaryelmgdof cyclic operations. Secondly,
we used a very simple model leaving other proceBkesplanning, reservations, co-
operations of more workers or machines beyond msdape. Thirdly, like majority of
REA models, our model was created from the singhapgany perspective which makes it
difficult to use it to model networks of collabaray trading parties. These questions

represent the next research challenges.

References

van der Alst, W.M.P., 2004.Business Process managerma Personal ViewBusiness

Process Management JourndbD(2), p.5.

Arlow, J., Neustadt, I., 200Enterprise Patterns and MDA: Building Better Softeva
Archetype Patterns and UMIAddison-Wesley Professional.

Axenath, B., Kindler, E., Rubin, V., 2007. AMFIBIA& meta-model for integrating business
process modeling aspeclisternational Journal of Business Process Integrmatand
Management2 (2), pp. 120-131.

Business Process Modeling Notation, 2006. [OnliAghilable at.www.bpmn.org/Accessed
13.4. 2009].

15



Chang, C. J., Ingraham, L. R., 200fodeling and Designing Accounting Systeksing
Access to Build a Databad¢ew York: John Wiley & Sons.

Coad, P., Lefebvre, E., DelLuca, J., 1998va Modeling in Color with UML, Enterprise

Components and Proceddew York: Prentice Hall PTR.

Cummins, F., 2009/alue Chain Modeling Is Essential for SOA ManagenBéog in The
Next Big Thing[Online]. Available at:
http://www.communities.hp.com/online/blogs/nextbiggeds/default.asppAccessed
5.3.2010].

DAVENPORT, T.,1992.Process Innovation: Re-engineering Work througlhrimiation
TechnologyBoston: Harvard Business School Press.

Dietz, J. L.G., 2006Enterprise Ontology: Theory and Methodologieidelberg: Springer
Verlag.

Dunn,C. L., Cherrington,J.O.,HOLLANDER, A. S.,2005.Enterprise Information Systens.
pattern based approacti.8d. New York: McGraw-Hill.

Eriksson, H.E., Penker, M., 200Business Modeling with UMINew York: John Wiley

Sons, Inc.
Fowler, M., 1996Analysis Patterns: Reusable Object Moddélddison-Wesley Professional.

Geerts, G. L., McCarthy, E. W., 2000. The Ontolagieoundation of REA Enterprise
Information Systems, [Online]. Available at:
http://www.msu.edu/user/mccarth4/Alabama.fdccessed 25.9.2008].

Geerts, G. L., McCarthy, W. E., 20021 Ontological Analysis of the Primitives of the
Extended REA Enterprise Information Architectuf®nline]. Available at:

http://www.msu.edu/user/mccarti#ccessed 22.3.2010].

Geerts, G.L, McCarthy E.W., 2006. Policy-Level Speation in REA Enterprise
Information Systemslournal of Information Systenm®0 (2), pp. 37-63.

Gordijn, J., Akkermans, H. ,2003. Value Based Resjuents Engineering:

Exploring Innovative e-Commerce Ide&equirements engineering (2), [Online].

Available at:http://www.springerlink.com/content/5ne64nnrOjunRiAccessed 02.01.2009].

Hruby, P., 2008Model-Driven Design Using Business Patterdgidelberg: Springer.

16



Huemer, C. H. et al, 2008. A3-level e-Business RegiMeta Model. IrProceedings of the
2008 IEEE International Conference on Services Qdimg (SCC 2008),Online]. Available
at: http:publik.tuwien.ac.at/files/PubDat_165760 jgtcessed 31.7.2010].

Hunka, F., H&¢ka, M., Kasik, J., Vyrtal, D., 2009. Some Ontological Issues of the REA
Framework in Relation to Enterprise Business Pmdesirnal of Applied Economic Science
IV (2), pp. 203-2009.

ISO/IEC 15944, 2001nformation Technology — Business Operational Vipart 4:
Business Transaction Scenarios — Accounting anac@&@uoac Ontology[Online]. Available
at:http://www.iso.org/iso/en/CatalogueDetailPag¢attgueDetail? CSNUMBER=40348&IC
S1=35&ICS2=240&ICS3=60&scopelist=ALL [Accessed 2(09].

Koubarakis, M., Plexousakis, D., 1999. Busines&3s Modelling and Design — a Formal
Model and MethodologyBT Technology Journal7 (4), pp. 23-35.

McCarthy, W.E., 1982. The REA Accounting Model: Ai&ralized Framework for
Accounting Systems in a Shared Data EnvironmEmt. Accounting Revie@uly 1982) pp.
554-578.

Repa, V., 2007Podnikové procesy. Procesideni a modelovan®.vydani. Praha: Grada

Publishing.

Vymeétal, D., Hika, M., Huika, F., KaSik, J., 2008. Production Planning Madiehg REA
Ontology.E+M Economy and Managemei(4), pp. 94-101.

Vymeétal, D., Hika, M., Huika, F., Kasik, J., 2009. Process and Value Chaent@d
Modeling: Combining both Perspective into One HIWZAR, Z., NAWROCKI, J.,
SZPYRKA, M. (eds.Software Engineering Techniques in Progreksakow: AGH
University of Science and Technology Press, 200948-52.

Zdun, U., Dustdar, S., 2007. Model Driven and Rattesed integration of Process Driven
SOA ModelsInternational Journal of Business Process Integnatand Managemen2(2),
pp.109-119.

17



