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Abstract — System modeling patterns are similar to workflow
patterns, which were established with the purpose fo
delineating the requirements that arise during busiess process
modeling on a recurring basis. Traditionally, only dynamic

aspects are used for the specification of modelingatterns

leaving aside the static aspects of business proses. The paper
presents the conceptual modeling patterns where iagrity of

totally different aspects can be analyzed. The adwgage of
such a modeling approach is that it enables visuaktion and

integration of different modeling dimensions of inbrmation

system specifications using a single diagram. Mangraphical

representations do not allow such visualization anéhtegration

of static and dynamic aspects. We also represent aphically

interpretation of the conversation for action schem by

constructs of our semantically integrated conceptudamodeling

method.

Keywords-Modeling patterns;, service-oriented constructs;
static and dynamic aspects; sequence, iteration, synchronization,
selection and enclosing patterns, universal interaction pattern.

l. INTRODUCTION

Analysis patterns are groups of concepts that septea
common construction in business modeling [7]. Tlxg
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for two major reasons. Firstly, they can be used fo
demonstration of the interplay among
constructs that are used in system analysis andgrdes
process. Secondly, patterns are important for #a¢uation

of the expressive power of semantic modeling laggsa
[18]. Comprehension and visual recognition of thesterns
is necessary for building more specific patterriatems and

composing them in different ways. Each modelinggpat
language can be formally described using a setamfeting

constructs and semantic rules.

Service-oriented modeling method [9] presentedhis t
paper is based on the ontological principles [2] tioé
concept of service [6], and on a common understandf
the general structure of service, which is notuieficed by
any implementation decisions. The most fascinaioepn
about a service concept is that it can be applipléy well
to organizational as well as technical settingsnéians that
the conceptual representations of service defimepcbation
independent aspects of business processes.
processes can be seen as service compositionsh \ahec
used to specify service architecture. Service tchire can
be applied for the specification of business preegsin
terms of organizational or technical services. @gsumption
is that service-oriented representations can beragrtated

fundamental

Business

similar to workflow patterns that were originallgtablished
with the aim to define and visualize the fundamlenta
requirements that arise during business proceslingdon

a recurring basis [19]. Workflow patterns are usudéfined
by using Business Process Modeling Notation, Udifie
Modeling Language (UML) Activity Diagram [16], or a
Colored Petri-Net model [15]. All these notatiome able to
express process behavior but do not take into atcie
static aspects of business processes. They doxptitity
show what happens with the objects, which repredatd,
when some activity takes place. Integration ofistand
dynamic aspects is important for the control of aetic
integrity among interactive, behavioral and streataspects
of a system [9]. Semantic integrity is criticalrt@intain the

among business experts and system designers more
effectively. Using service-oriented modeling, infation
systems can be structurally visualized as evolving
conceptualizations of service architectures.

The concept of service in the area of information
systems is mostly bound to the term of servicenbei@
architecture. According to Hagg and Cummings [12],
Service-Oriented Architecture (SOA) is a software
architectural perspective, where service is the esam
component in component-based system development
methodologies. SOA represents a set of guidelimeg a
design principles, such as loose coupling, encatisul
reuse and composability [5] [22], in which business
holistic representation of system specifications. CBpture  processes can be effectively reorganized to supihat
the holistic structure of the problem domain, iniecessary business strategy [17]. From a business management
to understand how various components are inteeglat perspective, SOA can provide the possibility tochea
Analysis patterns presented in this paper are nmistl  business flexibility. It enables business processese
using the principles of service orientation andytaee called analyzed in terms of services. Conflicting views ithe
conceptual modeling patterns. These patterns agpertant  concept of service is one of the obstacles to thempts to



develop a new science of services [3] and new awide service loses its meaning. Service performers vecei
programs focusing on services [1]. This discipltakes a service requests and transform them into respahsesare
broader perspective of services as opposed to itmdthn sent to the service requesters. Service can badkarzed
descriptions [20]. by an interaction loop that can be defined by a lpemof

We use the concept of service as in the senserdtee flows in two opposite directions. This idea is egented
science. It“can be understood as an action or a set ofgraphically by an elementary service interactiamplowhich
actions that are performed for some valugZl]. In the s delineated in Figure 1.
context of enterprise modeling, it is necessarnhawve a The main principle of service-oriented method isduh
broader understanding and interpretation of thevi®r on designing services as interactions among differe
concept as the definition of service goes well belyo enterprise actors. Service architecture can beesepted by
activities that are realized using software apgiicss. The a composition of interaction loops. Actors in i@teion
definition of service provided by Sheth [20] emphes a |oops can be seen as active elements. These ekem@nbe
provider - client interaction that creates and geget value. It organizational or technical subsystems. Organimatio
emphasizes a value exchange between two or motiegpar subsystems can be individuals, companies, divisiomeles,
and a transformation received by a customer [3]e Thwhich denote groups of people. Technical subsystamse
concept of service facilitates a change of busidesa from represented as software or hardware components. Any
one valid and consistent state to another. In thdipsector  coordination flow between actors [4] must be madtdaby
it sometimes denotes organizational actions. Adogrdo  the resulting value flow. In such a way, any ernisg
Ferrario and Guarino [6], services are not tramdfer  system can be represented and analyzed as a set of

because they are events, not objects. The mairogeirpf
service orientation is to capture
functionality. Taking into account the nature oé thervice
concept, which is based on interaction betweenemifft
actors to create and capture value, a servicetedemay of
thinking could be applied for a computation-neutmahlysis
and design of business processes as well as fatiameof
conceptual modeling patterns.

This paper is organized as follows. In the nextisec

static and dynamic aspects of service interactioa a

described. Five different modelling modeling patteof an
integrated method are presented in the third sedtiothe in
the fourth section, we describe a conversation afction
schema and its interpretation in terms of a semahti
integrated conceptual modeling method. Finally,obading
remarks are presented. This is an extended veo$ipaper
[1], which was published in BUSTECH 2014.

1. SERVICE AS AN INTERACTION

A service cannot be defined without specifying the

interaction, the result of which creates valueh®dctors [8]
involved. Service is first of all a dynamic act dbing

something to somebody. It means that there are mo

elements necessary to construct a concept of setlgn
just the process of ‘doing’. As there are always\s@ctors
involved in such process, it signifies that it
communication act or an
organizational or technical components. One isnaskor
something and another actor provides it. The puwfubs
action always takes place in a service. It pressrib
responsibilities for the actors involved [10]. Eydausiness
process action is goal-driven and it should alwagilt in
some value to an actor. To get the result, whiahvides
value on demand, four key elements are necessanyice
requester, service request, service performer amdice
response. Interrelations among these elementsraoohsin
interaction loop, which is necessary to represenmtice
structure. Without one of these four elementsctirecept of

is a
interaction between human

interacting loosely connected subsystems that feenvice

business-relevangrchitecture.

Requester Performer

Figure 1. An elementary service interaction loop

The dynamic aspect of service includes not just
interaction {==») between actors, but also the resulting
behavior among passive classes of objects whericeerv
actions are initiated. The transitions betweenipasdasses
of objects are resulting from interactions betwemtive
concepts. The internal behavior or so called ohject

'%erspective defines the dynamic aspect, which jsessed

Dy object transitions between various classes géatd
Concepts A, B, and C define the structural aspettiata.
These concepts constitute pre- and post-conditiasses,
which will be explained later. In such way, servintedeling
eénables integration of business process and busidas
(see Figure 1).

There are two basic events for semantic modeling of
service construct: creation and termination of otgjg9].
These two events are used for the definition of a
reclassification event, which is considered as aege
modeling construct. A creation event is denoted aoy
outgoing transition arrow to a post-condition clags
termination event is represented by a transitiqmeddency
directed from a pre-condition object class. Befaneobject
is terminated, it must be created. Since a futlasscmakes
no sense for a termination event, it is not inctude a



specification of action. Pre-condition class ineartination
action can be understood as final during an olgelit2

time. Reclassification of an object can be defimettrms of
a communication action that is terminating an abjemne
class and creating it at the same time in anoth&ssc
Sometimes, objects pass several classes, and lbgrate
removed. A graphical notation of the reclassifizataction
is presented in Figure 2.

Reclassification
Construct

Pre-condition
Class

Reci-

Agent pient

Post-condition
Class

Figure 2. Graphical representation of a reclassifin action

Fundamentally, three kinds of changes are possibl

during any transition4—»). An action is either terminating
or creating an object, or it can perform terminmatiand
creation at the same time. Pre-condition and postition
classes typically define constraints on objectdcwhestrict
the sending and receiving of communication flowsrMeen
technical or business components. A reclassifinatiction
in a computerized system can be implemented edkea
sequence of one or more object creation and tetimma

This notation corresponds to a classical way for
representing associations between two entities. [CBje
significant difference of this notation in servicgented
modeling method [9] from the traditional approacisethat
the association ends are nameless. Dependenciexaze
used to represent association names or mappinggedet
two sets of objects in two opposite directions. Amyo
concepts (in the same way as any two actors) cdim ke
by the attribute, inheritance or composition deermies [9].

1.  CONCEPTUALMODELING PATTERNS

Constructs based on service orientation were usethé
design of five modeling patterns. A single diagréype
helps to focus on modeling integration of statid dgnamic
aspects. Various combinations of dependencies ldeeta
express the main workflow control patterns such
sequence, iteration, selection, synchronizationeraiosing
of transaction. Ignoring the static aspects of datghe

attern modeling research creates fundamentakudifigs.
If just dynamic aspects are taken into considematioen the
quantity of patterns increases and their usagebfisiness
process modeling becomes more complex.
Comprehensibility and visual recognition of the
fundamental patterns is necessary in constructiragem
specific pattern variations by composing them imiots
ways.

Similar attributes are inherited by more specifiasses

as

operations. Request and response flows, togethéln wiaccording to the inheritance link=®). Inheritance arrow

created and terminated object classes, are cruaial
understand the semantic aspects of service ini@nactA

pre-condition object class and the input flow sHkolle

sufficient for determining a post-condition objetdss.

denotes a specialization and generalization. Itd@e is
always pointing out to a more general concept. Ha t
diagram in Figure 4, it is possible to see two tad®es
Reservation[Bill Sent] and Reservation[Paid], whiahe

The attribute dependencies are stemming from thgnaracterized by two different sets of dependencies

traditional data models. Semantics of static depeoigs in
object-oriented approaches are defined by mulits
They represent a minimum and maximum number ofobdje
in one class that can be associated to objectather
class. We use only mandatory static dependencies &t
least one side of association. A graphical notatbrihe
attribute dependencies and their cardinalities@mesented
in Figure 3.

[AF—+H5B ] [~ {5 ]

B is a mandatory single-valued B is a mandatory multi-valued
attribute of concept A attribute of concept A

5 A 5]

Concept A is a composition of
exactly one part B

Concept A is a composition of
one or more parts of B

[ A > B |

A is a specialisation of
concept B

A B is a condition

or state of concept A

Figure 3. Graphical notation of the attribute dejfmties

We may distinguish between complete or incomplete a
well as total and partial inheritance situation4][2ll these
cases can be expressed by using the exclusiveaipation
and mutual inheritance link. Mutual inheritance elegency
(«4==p) can be used for representing classes that are
viewed as synonyms. It is defined as follows:

A<«==p-B if and only if A~»B and B—»A.

Classification dependency+— ) specifies objects or
subsystems as the instances of concepts. Classifices
often referred to as instantiation, which is reeersf
classification. It should be noted that -classifmat
dependency in the object-oriented approaches isoee m
restricted relation. It can be only defined betwaarobject
and a class. A class cannot play a role of metaebbjvhich
is instantiated in another class.

Any class A can be viewed as an exclusive
generalization of concepts B and C. A concept can b
specialized by using a notion of state. For insgtaRayment
is specialized byaymentConfirmed as a result of confirm
payment action. Various statesRéservatiorconcept such
asBill SentandPaid are also represented in Figure 4.



~~<J] Travel
Agency [V~ _

Reservation

., h—<e—+  Payment /

Figure 4. Example of static and dynamic dependencie

This example shows an interaction flows among threservice interaction loop. A lifecycle of an objéstypically
actors: Travel Agency, Customer and Bank. Inteoacti represented by an initial, intermediate and finass. A
dependency (A==»B) indicates that one actor (A) dependscreation event corresponds to a starting point ramdaoval
on another actor (B). Rectangles with shaded backgt action — to the end point in an object’s lifecycldne most
are used for denotation of resource flows and lightritical issue in the modeling of the interacticetalls is the
rectangles indicate information flows. Three comination  semantic integrity of static and dynamic aspedtss Inot
actions Send Bil] Pay, and Transfer Money which are sufficient to represent what type of objects amated and
triggered in a sequence, are used to express thiedss terminated. Service-oriented models must cleapyragent
process of paymenPRay action can be executed only if the attributes that must be either removed or presemeahy
Send Bill action has been completed. It uses acreation, termination and reclassification actidrhis is
ReservatiofBill Senl object and produces a crucial to ensure the consistency of integrity ¢raists.
ReservatiofPaid] object. WhenCustomerreceives the bill,
he initiates thePay action, which creates a new objectA Se it
ReservatiofPaid] and links it to the specifiayment A ) quence pattern
ReservatiofPaid] consists of the compositional object of A pattern of sequence is a special case of an elemye
PaymentTransfer Moneyaction can be executed only if the interaction loop, which was presented in Figure Itl.
process of payment has been confirmed. So, aceptdin CONsists of a request and response. A service seqteates
this example, every action creates new object lihies are ~ @n object of type B, which in the second commurmcat
associated with the post-condition object classicithe —action is reclassified to the object of type C. S&edwo
post-condition class of Payment Confirmed is linkeith ~ actions are performed in a sequence and are repeesi
the pre-condition class Payment by the inheritdimte the ~ Figure 5.
initial object is not terminated. Removal of obgat more
general classes with their own attributes shouttind they
are not preserved by the created objects. Forriostahe
missing inheritance arrow from the post-conditioiass Requester
would justify termination of a post-condition clasbject.
Note that a Reservation object is required to leated in
advance by another service, which is not preseimetis
example.

Service architecture can be composed of various
interaction loops. The semantics of such compasii®
defined by using two or more constructs of the dastion
(Figure 2). The composition of these three types of

constructs can be used for the conceptualizationa of This pattern is used for representation the suimess
continuous or finite lifecycle for one or more offfgin the  events. For example, customer may order the gogds b

Performer

Figure 5. Sequence pattern



creating a purchase order. If the goods are avajlad
vendor accepts the purchase order. The exampkxoksce
pattern is represented in Figure 6.

Vendor
Customer

Purchase
Request

Accepted --7
~ NOCPl N\ oo =— Purchase Order
F‘xgcgase A Purchase
Invoice rder 1 Order ltem

Figure 6. Example of a sequence pattern

T
’
/

be superimposed into the single diagram. In thiy, wee
can see what kind of alternative actions are abvigléo the
actors involved.

C. Synchronization pattern

A synchronization pattern is used when some a#vit
must be performed concurrently. This pattern comdbitwvo
parallel paths of activities. Both paths must benplketed
before the next process can take place. The primary
interaction loop is composed of a more specifiqplam a
lower level of granularity. In this case, a senvigtraction
loop on the lower layer of decomposition is viewaslan
underlying interaction loop. The execution of thelerlying

A newly created purchase order is defined by thredoOP must be synchronized with the primary intecact

properties: Invoice, a set of Purchase Order Itemnd
Purchase Request, which are necessary for deliveha
order. It is not specified what will happen afteat Either

the customer may withdraw the order, or it must be

delivered.

B. Iteration pattern

Iteration pattern is a special case of a sequeatterp. It
consists of one creation action and one removaract he
first action creates an object, which
removed. The iteration pattern is representedgurei 7.

Requester Performer

Figure 7. lteration pattern

This pattern can be used for the representati@veiits
that are repeated a number of times. For examp&tpmer
may order goods, which are not available. In tlaise; the
vendor rejects the purchase order by removing omfr
existence. The message about the rejected purohdseis
sent to the customer. The example of iterationepatis
represented in Figure 8.

_———— Purchase Order | =--~--
Customer

Purchase
Request
~—e_

Vendor

Figure 8. Example of iteration pattern

As we can see, when the Purchase Request is remineed
Customer may initiate a new the Purchase Ordenaghis
interaction loop can be repeated a number of timés
diagrams that are represented in Figure 6 and &i§uran

is subsedyent

loop. The synchronization pattern is presentedgure 9.

Performer
Requester

v.

SS -
o -

,
\
Requester
Rl
~ ;
~
. -
~ Response2 f~

Figure 9. Synchronization pattern

Performer

This pattern illustrates that the action of ReqlLieséates
a compositional object B, which consist of partsADleast
one part D must be created. Then object B is reifiled to
C, object D must be also reclassified to E and thdr. If a
compositional object is created, then the partscezated as
well. If a compositional object is removed, thea parts are
terminated at the same time. That is the reason thhy
action is propagated from a whole to a part acogrtlh the
rule of class composition. The propagation of adiss a
useful modeling quality. It allows a natural modgliof
concurrency. Synchronization pattern is similacaacurrent
activities (fork and merge of control) in an adjvdiagram
[16].

The graphical example of synchronization is illatd
in Figure 10. In this example, the object reclasatfon
effects represent the important semantic details aof
unambiguous scenario in which three interactiorpsoare
combined. Create Reservation action propagatesars pn
the lower level of abstraction. Termination dfotel
Reservation Requestrequires termination of Hotel
RoonjDesirablg. Creation ofHotel Reservatiomequires



» Room | ___ Request \ _ _ _ _____
P Requirements - Room /S ~~~ "7 TTTTTTTTS-=- P Hotel
I Reserva-

tion System

Hotel Reservation ,
Request R4
4 Reservation |4~

Customer

Hotel
Reservation

Hotel

Available Hotel
- --~ Rooms
- Rooms
s
Hotel Room Customer

Hotel Room PR . Reserva-
Customer Offer  H—-eq—d T — \ { Reserved ;| |{ Logged-in } tion System

-~

Request to
Authorize

-

Customer

Hotel
Reserva-
____________________ P tion System

~ Room Guest
» Data [ ~T=--_

Enter
Customer
Data

Figure 10. Example of a synchronization pattern

creation of one or morklotel RoorfiReserveld According

to the presented diagram, the underlying interactamp

action Select Roomcan be reiterated more than once,

becauseHotel Reservatioris defined as the composition of action cannot be triggered prior to the Offer Ro@mwion. It

one or moré-Hotel RoorfReserved can be performed several times for eadHotel
The underlying interaction loop describes a Custisne RoonfAvailablg. Hotel Reservationis a compositional

response to the Hotel Reservation System’s requiest. object. When it is created, such parts atel

customer expects to receive a Reservation flow ftbmm RoonjReservedand CustomeflLogged-i} must be created

Hotel Reservation System, it is necessary for longeét a as well. The first underlying loop is necessary ddfering

reply in the underlying loop from the technical qmnent. available rooms and selecting of a desirable roGraation

The request and reply of the second underlying lmop of Customejlogged-i object requires to initiate Request to

specified as follows: Authorize and Enter Customer Data actions that are
If Offer Rooms (Hotel Reservation System» Customer), represented by the second underlying loop. o
then Select Room(Customer=» Hotel Reservation This modeling pattern is similar to a synchronafi
System). which can be defined by fork and merge of contnoUML

The actions of the underlying loop are synchroniziti ~ activity diagram.
the primary interaction loop. According to the Eneted
description, Create Reservation is a reclassificatiction,
which is composed of the Offer Rooms and Selectnfitoo
actions on the lower granularity level. The SelBdom



D. Selection pattern

The Selection pattern can be expressed using
composition of two different sequences between séi@e
two actors. It represents two alternative outcoroésa
service request that can be selected by serviderpwr.
Two possible ways of replying by performer are railju
exclusive. Only one type of response is expectea $grvice
requester. If the first alternative is rejectedernththe
performer is trying to invoke the second alterratithe
selection pattern was previously published andai be
found in [11]. It is similar to branches in UML [[L6The
selection pattern is represented graphically iufeid.1.

Requester Performer

Figure 11. Selection pattern

Response 1 and Response 2 are two exclusive actions P

a service performer. If Response 1 is initiate@ntla pre-
condition class object B is removed and a post-itiomd
class C is created. If Response 1 has failed, Remponse 2
is triggered, which reclassifies object B to D. Tdample
of selection pattern is represented in Figure 12.

Request e
_ - | Flight Request ==~ Flight / — ~7TT==<_ -

-
.
’

Travel
Agent

Flight
Reservation
Request

Customer

Decline
Request

Figure 12. Example of a selection pattern

The selection pattern in the presented examplebean
explained as follows. Th&light Reservation Requess
acreated and then it is reclassified ifflight Reservatiorin
the Create Reservatioraction from theTravel Agent If
Travel Agentcannot create &light Reservationthen the
alternative action of Decline Request is takingeeldn this
case, theFlight Reservation Reque$ terminated and a
flow of Rejected Request is sent to tleistomer This
action allows the&Custometto reiterate the search again.

This pattern reminds us alternatives in UML, whale
typically described as branches in activity diagram

E. Enclosing pattern

An enclosing patternis defined by a primary and a
secondary interaction loop between requester arfdrpeer.
In carrying out the work, a performer may play tbée of
requester in the secondary interaction loop byiaitiitgy
further interactions. In this way, a network of $ety
coupled actors with various roles comes into ifdsrfo
fulfill the original service request. Organizatibreystems
may be composed of several interaction loops, whieh
delegated to more specific components. Enclositigipais
similar to the enclosing of a transaction [4]. Ancl®sing
pattern is represented graphically in Figure 13.

D
Request2 -~
N

- Request1 N

-~

Requester

o

Performer
and
Requester

Response1

A
[ e ] k
\

[+

Figure 13. Enclosing pattern

The primary interaction loop consists of Requesidl a
Responsel actions. For the creation of object Bhim
primary loop, it is necessary to create its propé&rtin the
secondary loop. The reclassification of object Etrequires
the removal of E and creation of F. So, the encipsbop
cannot be completed if the secondary loop is nwlified.
The example of the enclosing pattern is representedyure
14.
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Figure 14. Two examples of enclosing pattern

If a Room Guesivants toCheck-in he needs t®resent  which is initiated by aotel Counter Staffcorresponds to a
Reservatiorto theHotel Counter Staffif the hotel room is computerized process. It is necessary for findingl a
ready, theHotel Reception Systeassigns this room to the releasing an assigned room.
hotel guest and produces the key, which is giveRldtel
Counter Staff The Assign Rooraction is executed by the
Hotel Reception Systemwhich is playing the role of
software component. Th&heck-inaction is performed by
Hotel Counter Staff which is playing the role of the Interaction dependencies are extensively used @ th
organizational component. There is one enclosirdy@me  context of enterprise engineering methods [4]. &hes
enclosed interaction loop, which is representefligure 14. methods are rooted in the interaction pattern amlgnd
The primary interaction loop between Room Guest andhe philosophy of language. The underlying idea of
Hotel Counter Staff encloses the secondary intemadbop  interaction pattern analysis can be explained byvedi-
between the Hotel Counter Staff and the Hotel Remep known conversation for action schema [23]. The paepfor
System. So, théssign Roonaction is considered as a part introducing this schema was initially motivated the idea
of the Check-inaction. of creating computer-based tools for conducting

The business process, which is represented ind€ iy ~ conversations. Our intention is to apply the intéom
consists of four interaction loops. The first primboop is an  dependencies as they are defined by the semanticall
organizational process. The secondary loop correfpto a  integrated conceptual modeling approach [9] in cioation
computerized  process, which creates dotel  with conventional semantic relations, which aredusethe
RoonfAssignefiobject, and connects it with titoom Guest area of system analysis and design. Interactiops@an be
and KeyBorrowed objects. The second primary loop is expressed by the interplay of coordination or pabidn

necessary for returning a key and checking-out @stgut  events, which appear to occur in a particular patt&his
corresponds to an organizational process. The setlloop,  pattern is represented in Figure 15.

IV. THE EXTENDED UNIVERSALPATTERN OF
INTERACTION



R: Request P: Promise

R: Reject
P:Withdraw

R:Decline

R:Accept

Figure 15. Conversation for action schema (Winogrddores, 1986)

The idea behind a conversation for action scheméabea
explained as turn-taking. Any service interactiatt@rn can
be characterized by the same four types of maimteye
which compose a basic transaction pattern:

a) Request,

b) Promise,

c¢) Perform and

d) Accept.
The Requester (R) initiates a request (R:Requetreand
then waits for a particular promise (P:Promise)qursst,
promise and acceptance are typical coordinatiorragt
which are triggered by the corresponding types asid
events. Coordination events are always related oimes
specific production event, which is
P:Perform. Both coordination and production everts be

respond by rejecting the request. For example, hibtel
reservation system may reject a request of a custom
because it is simply incorrect or incomplete. Themfester
may also express disappointment in the result aatire it.
Decline is represented by the termination of Reantt the
creation of a Declined Result object. For instartiee,hotel
guest may decline the assigned hotel room, whicls wa
assigned by the provide hotel room action. In tase, the
basic transaction pattern can be complemented ly tw
dissent patterns. This extended schema is knowthes
standard pattern [4].

In practice, it is also common that either requeste
performer is willing to completely revoke some etger-or

represented byexample, a requester may withdraw his own requast,

performer may withdraw his promise, a performer may

combined together into scenarios, which represamt acancel his own stated result or a requester magetdrs

expected sequence of interactions between requastér
performer. We will show how creation, terminatiom o
reclassification constructs of the semanticallyegnated
conceptual modeling method can be used to defiaenéw
facts, which result from the main types of eventsthe
basic transaction pattern.

Various interaction alternatives between two actas
also be defined by interaction dependencies, whicy
produce different, similar or equivalent behavidwefiects.
A provider may experience difficulties in satisfgina
request. Instead of promising, the service providety

own acceptance. These four cancellation patterns lezal
to partial or complete rollback of a transactiome$e four
options, which are known as cancellation pattesheuld be
integrated into a universal interaction patternp@vider
may also create new Offer on a basis of createcu&st(
which can transformed into a counter request @ait be
accepted by requester. All these possible outcoares
represented in the extended universal pattern, hwisc
shown in Figure 16.
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Figure 16. The extended universal interaction patte

The presented diagram includes the standard trimsac may occur when the customer finds a better or cire@mm
pattern and four cancellation patterns, which waralysed in another hotel. A Withdraw Promise action mayetpkace
by Dietz [4]. It also includes an offer and countequest if a Promise for some reason cannot be fulfilled by
actions, which are taken from the conversationdation  Performer. For instance, a Hotel Room was damaged a
schema [23]. Every cancellation action can be peréd if consequence of some unexpected event. The requeayer
the corresponding fact exists. For instance, théhilvaw agree or disagree to accept the consequences of the
Request action can be triggered, if a request bhjes  Withdraw Promise action. Please note that Withdraw
created by the Request action. Request cancellatvent Promise action terminates the Promise object andepves



the Request object. So, the Requester will be ébtoecope
with four possible alternatives of communicatiortiats
such as Promise, Reject, Offer or Withdraw Requedstse
four alternatives are clearly visible in our newivensal
interaction pattern.

The third cancellation event is represented byayptgon
Cancel Result. It can be initiated by Performeavoid the
Decline action by requester. The requester typicalllows
cancelling the result, because after this actienRtomise is
not terminated. The forth cancellation event mage tplace
when the whole transaction was completed, but ¢heice

requester discovers some hidden problem and hetsegr

acceptance. For instance, the customer may tryatoce€l
Acceptance of the Hotel Room for the reason thatless
Internet access fails to work properly. The posigjbio

superimpose four cancellation patters on the standa conceptualization

pattern is not the only advantage of the presemtedelling
approach. It has sufficient expressive power toecamther
special cases, which do not match the universétipaf4].

V. CONCLUDING REMARKS

The goal of this paper was to demonstrate how the

suggested service-oriented constructs can be uwethd
creation of five different modeling patterns. Titazhally,
modeling patterns are constructed taking into asctgust
dynamic aspects of business processes. The adeanitéue
suggested modeling constructs is that they alldegiation

of both static and dynamic aspects. One of the main

contributions of this paper is the presentation toé
extended universal interaction pattern.

The separation of static and dynamic details of the

presented patterns creates fundamental difficufoeswo
major reasons:

1) Since the static aspects must somehow be compednsate]
by using dynamic constructs, the number of patterns
becomes bigger than is really necessary. Sometimek$]

the pattern differences are difficult to understamd
they are visually unrecognizable by business egpert
2) If static aspects are not taken into account, fredterns

will become more complicated to use them for thef7]
software

purpose of and
engineering.

Interaction dependencies, which define the insgrpf

blending enterprise

coordination or production events, are lying in thegl
integrated
conceptual modeling method. It was demonstrated how

foreground of the presented semantically
interaction dependencies can be analyzed in irsgempith
the traditional semantic relations in the area gétem
analysis and design. However,
comparison with the well-established conceptual efing
languages is necessary. In our future work, we ialemd to
apply and to validate the method by more realistads in
industry. The communication for action schema anel t
extended universal

a more systemati

interaction pattern are not yfull

integrated. So, we need to do more research, waatds to
complete integration of these two schemes.

The semantics of service architecture can be difine
using one or more interaction loops. Each intesadmop is
composed of creation, termination or reclassif@agctions.
By matching the interaction dependencies from retue to
providers, one can explore opportunities that aeélable to
different actors. The static dependencies define
complementary semantic details, which are imporfant
reasoning about service interactions. The examplks
corresponding behavior are presented in this papewell.
The novelty of such a way of modeling is that itleles
integration of static and dynamic aspects, whicke ar
important to maintain a holistic representatiomndébrmation
system specifications. Service-oriented way of rfindeis
computation-neutral. Diagrams  follow the  basic
principle in  representing  only
computationally neutral aspects that are not imibee by
any implementation solutions. Since computationtrau
representations are easier to comprehend for ssseerts
as well as system designers, they facilitate unaledsng and
can be used for bridging a communication gap among
different types of stakeholders.
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