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The service-oriented architecture (SOA) becomes dominant paradigm in the development of web-
based systems. The paper critically analyses three prevailing approaches to SOA quality of service
(QoS) modelling, namely, SQuaRE based Web Services Quality Model, OASIS Quality Model for
Web Services and an ontology based QoS modelling approach proposed by Beanchini and co-au-
thors. The main contribution of this paper is that it highlights both conceptual similarities and differ-
ences of the analysed approaches, examines their shortcomings and the reasons for their inability to
model QoS adequately in service-oriented enterprise systems context. It also gives arguments for the

need to develop a new, holistic QoS modelling approach.

Introduction

Software system is typically thought of in
terms of its functionality. However, the func-
tionality does not completely describe the sys-
tem. In order to specify software system non-
functional properties must also be defined. The
term Quality of Service (QoS) is used to refer
to the non-functional properties of a software
service. According to (Ludwig, 2003) quality of
service is expressed by observable parameters
relating to the non-functional properties.

Quality of service (QoS) in service-oriented
enterprise information systems is key factor for
a number of reasons (Aiello, Giorgini, 2004):
1) autonomous services depend on one another;
2) services can compete one another — a service
consumer’s decision on a service may be based
on its QoS properties; 3) a service provider can
offer the same functionality but different quali-
ties, and different qualities of the same service
should be declared. However, common consen-
sus on QoS in general is not achieved, as well as
on QoS concept in service-oriented enterprises.
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For example, the view inherited from computer
network community considers QoS in terms of
performance and availability of service only.
Some researchers assume that any custom char-
acteristic that can be modelled as non-functional
service requirement may be considered as a con-
stituent of quality of service (Aiello, Giorgini,
2004). In addition, there are different under-
standings of the nature of quality in general and
different points of view on software quality.
A number of new issues of QoS are raised by
service-oriented computing, service-oriented
architecture (SOA), and service-oriented enter-
prise systems:

e quality of service parameters should be
defined from different stakeholders’ per-
spectives;

e many requestors access services via Inter-
net which is not under control of service
owner;

e business processes are supported by com-
posite services, so it is necessary to un-
derstand how QoS properties of the con-
stituent services contribute to the overall
quality of composite ones.

The first step to solve these issues is to un-
derstand and define precisely the concept qual-
ity of SOA service. The analysis of different
understandings of QoS, systematisation and
generalisations of these understandings is the
necessary prerequisite to get the required result.
The next step towards defining service quality
should take into account different human roles
in different service life cycle phases. These ac-
tors are individuals, solve different problems,
have diverse knowledge, perceive quality dif-
ferently, and express different preferences. The
notions of views, viewpoints, and perspectives
(Leite, 1988) can be employed as basic tools in
communicating about service quality. A view-
point describes from where an actor is look-
ing — a standing or mental position used when
observing or specifying quality of service. A
perspective is a set of facts observed or mod-
elled from a particular viewpoint and according
to a particular aspect. A view is an integration of
perspectives.
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This paper shows the diversity of points of
view on quality of service and critically assess-
es service quality modelling approaches. Short
analysis and evaluation of three prevailing ap-
proaches to model quality of service is intended
to highlight their similarities and differences,
and give special attention to their inability to
model QoS adequately in service-oriented en-
terprise systems context. It also presents reasons
for the need of an alternative holistic QoS mod-
elling approach.

The remainder of this paper is organised as
follows: section 1 considers web service and
SOA service concepts and their similarity, short
analysis and evaluation of representative qual-
ity of service modelling approaches is presented
in section 2. Section 3 provides related works
and finally we conclude with a summary and re-
marks on the state of affairs on the field.

1. Web services vs SOA services

During the past few years “service” and “ser-
vice oriented architecture” are the most exploit-
ed concepts in the domain of enterprise systems
engineering. However, these concepts are being
interpreted differently in different contexts. The
analysis of definitions and classification of ser-
vices puts some light on this ambiguity.

Categorising services by their visibility pub-
lic and private services are identified. European
Interoperability Framework defines public ser-
vices as services “developed primarily for direct
use by the public administration that created
them, or by their direct customers, i.e. businesses
and citizens” (EIF, 2010). A public service can
be accessed by any potential consumer, a private
service has restricted accessibility. In order to
access such service it is required to contact the
provider’s organisation. Categorising services
by their business value it is important their rela-
tions with business tasks or processes. In addi-
tion, any activity depends on the organisation’s
competencies. For example, (ERL, 2005) makes
a distinction between application, business and
process services. Such the services, i.e. services



in an enterprise or, to be more precise, in an en-
terprise information system context, we discuss
in this paper. The term “SOA service” is used by
many authors to indicate this type of services.

SOA is the architectural style for crafting
distributed business applications when the quick
response to the endless changes in the business
environment is needed. The SOA has several
substyles (Tang et al., 2010). One among most
popular substyles is web-based SOA. Web-
based SOA is SOA that is implemented using
web service standards called WS-*. The SOA
based on Representation State Transfer (REST)
architectural style and enterprise Web 2.0 is an-
other example of SOA substyle. Therefore, web
services is a technology used to implement ser-
vice oriented architecture.

The concept “service” in SOA context can be
differently interpreted. OASIS Quality Model
for Web Services (Kim, Lee, 2005) defines ser-
vice as the means by which the needs of a con-
sumer are brought together with the capabilities
of a provider. This definition puts emphasis on
the interaction over a network (Fig. 1 a). In oth-
er words, web service plays role of a standard
means of interoperating between different soft-
ware applications (W3C, 2004).

According to SOA Reference Architecture
specification (SOA, 2012) web service is “a
mechanism to enable access to one or more ca-
pabilities, where the access is provided using a
prescribed interface and is exercised consistent
with constraints and policies as specified by the
service description”. It means that web services
are used to wrap the distributed components and
to implement service providers’ interfaces, i.e.
service provider is encapsulated to web service

(Fig. 1 b). The purpose of using the capability
is to produce the real world effect. So, in this
context services and web services can be seen
as synonyms, and web service quality models,
whose authors use this second web service inter-
pretation, can be also analysed as SOA service
quality models.

2. Quality of service modelling
approaches: analysis and evaluation

The analysis of various service quality con-
cepts and models showed that there is a big
quantity and variety of interpretations of these
concepts. Three representative of quality of ser-
vices modelling approaches are selected and
discussed in this paper:

e Web services quality modelling approach
proposed in (Abramovicz et al., 2008)
stands for the approaches based on the
ISO/IEC Software Product Quality Re-
quirements and Evaluation Model (ISO/
IEC, 2005).

e Web services quality modelling approach
proposed in (OASIS, 2012) stands for the
approaches based on the activity-based
separation of quality concerns.

e Quality of services modelling approach
proposed in (Bianchini et al., 2004)
stands for the approaches based on the
service ontology (Guo, 2011; Dobson et
al., 2005).

The choice of representatives also dem-
onstrates the scheme for classification of QoS
models. It expresses different points of view on
QoS modelling.
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Fig. 1. The roles of web services
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The group of researches (Abramovicz et al.,
2008), (Abramovicz et al., 2009) suggest that
web services quality model should be compati-
ble with traditional software quality model. For
this moment, software quality model ISO/IEC
9126 (ISO/IEC, 2001) is widely used, but it is
being replaced with ISO/IEC 25010 (SQuaRE)
model (ISO/IEC, 2005). The reason for web
services and software models compatibility is
the following — “definition of quality require-
ments starts from the same set of requirements
both for Web Service and software module”
(Abramovicz et al., 2008). In addition, if web
service can be replaced by software mod-
ule then quality requirements for this service
should be analogous to the ones of traditional
software.

Web services quality model proposed in
(Abramovicz et al., 2008) is based on SQuaRE
model and consists of three parts: external web
service quality, internal web service quality, and
web service quality in use. External quality is
capability of a web service to provide the ef-
fects satisfying needs when this service is used
under specific conditions. In other words, exter-
nal quality characterise “black box” behaviour.
Internal quality gives “white box” view to qual-
ity. The quality characteristics are the same for
both external and internal qualities — security,
interoperability, reliability, usability, efficiency,
maintainability, and portability. Quality in use
defines quality as utility for a specific user to
achieve its specific goals in specific context.
Quality in use covers usability in use, context
in use, safety in use, security in use, support in
use, and adaptability in use. External and inter-
nal web service qualities are the viewpoints for
service provider, while quality in use — of web
service consumer.

It should be noted that only the top-lev-
el quality characteristics were listed above.
Quality model proposed in (Abramovicz et al.,
2008) uses three levels — main characteristics
can be decomposed to sub-characteristics and
those — to quality measures.

In summary, the main shortcoming of this
QoS model is that is not enough takes in ac-

114

count the specifics of services. Already (Reeves
et al., 1994) pointed out that although services
and products share many similarities, they differ
in a number of ways: 1) services are intangible,
cannot be stocked, and their attributes are dif-
ficult to demonstrate (intangibility); 2) services
are heterogeneous and it is their fundamental
characteristic, because results of service varies
from day-to-day or from customer-to-customer
and of this reason it is hard to standardise their
quality (heterogeneity); 3) services are insepa-
rable, because to a large extent they are simul-
taneously produced and consumed (inseparabil-
ity); 4) services are extremely perishable, that
is, they have zero inventory, cannot be saved for
later use, can be used only once else they per-
ish and once sold, they stand sold and cannot
be returned (perishability). In addition, a service
is a process rather than a thing and consumer’s
involvement in the production of many services
creates additional quality control difficulties
for managers. In research literature, the above-
mentioned four service characteristics are usu-
ally referred to as IHIP characteristics (Moeller,
2010). Although some criticism exists whether
services are really different from goods and
whether the IHIP characteristics are characteris-
ing services, today, the service concept is opera-
tionalised mainly through these characteristics
(Edvadsson, 2005). Even more complicated
is the question whether or not existing service
concepts, including IHIP characteristics and
definitions of quality, are applicable to Internet
services. Conflicting opinions exist on these is-
sues. For example, (Moeller, 2010) argues that
“The characteristics of intangibility, heteroge-
neity, inseparability, perishability (IHIP) that
have been regularly applied to services have
been subjected to substantial criticism, as more
and more exceptions occur. The reasons for the
criticism are twofold. The focus of services
marketing has changed and the development of
information and communication technology has
advanced dramatically.”

Edvardsson (2005) and many other research-
ers advocate also that technology-based services
are, in fact, storable, repeatable, often standard-



ised and last, but not least, the service produc-
tion does not involve any direct interactions
with humans. On the other hand, (Hofacker,
2007) states that e-services are less tangible as
traditional services, possible, more heterogene-
ous, taking into account instability of hardware,
software and network environment, highly flex-
ible in terms of physical separation between
consumer and producer, and can be stored in-
definitely by the provider (on server disk) or
user. Abramowicz and his colleagues ignore the
above-mentioned specific of services as well as
service related business issues.

These issues are considered in some other
QoS models including OASIS Committee
Specification (OASIS, 2005; OASIS, 2012).
It points out that web services differ from
installation-based software. The differences
cause the distinct web service quality model
and characteristics. First of all, service con-
sumer and provider as a rule belong to different
ownership domains and relationships between
their instances can be established ad-hoc. This
includes possibility of web client to dynamical-
ly change the server. The changes can also be
done in real time when quality is not sufficient.
Secondly, the quality of web services depends
on the run-time environment. Consequently,
variation of service quality can occur. Thirdly,
service consumer must tolerate some accepta-
ble deviation of required quality because it may
be not obtainable.

OASIS’ web service quality model consists
of three components: quality factors, quality as-
sociates, and quality activities (OASIS, 2005).
A quality factor is a group of characteristics,
which represent web service’s properties. A
quality associate is the person or organisation
(in other words, role) related to web services life
cycle stages. The quality activity refers to vari-
ous actions performed by associates to ensure
web services quality and its stability. OASIS
Specification emphasis on quality model estab-
lishment from the view of service but not prod-
uct quality. It implies different views of using
a service; so, quality can be considered in dif-
ferent layers: user’s view layer, interoperability

view layer, and management and security view
layer (OASIS, 2005).

OASIS (2012) divides web service qual-
ity factors® into two groups — business quality
group and system quality group. Business qual-
ity group enables evaluating the business value
of web services, i.e. the economic worth deliv-
ered by applying these services on a business
(OASIS, 2012). The business value depends
on quality subfactors such as price, penalty and
incentive, business performance, service recog-
nition, service reputation, and service provider
reputation. OASIS Specification notifies that in
addition to those factors business benefit, profit
and return of investment can be included to this
group. System quality group consists of vari-
ant quality part and invariant quality part. The
values of quality factors of variant quality sub-
group can be dynamically varied in run-time,
while the values of quality factors of invariant
quality subgroup can be determined immediate-
ly after the service development process is com-
pleted. This subgroup includes interoperability,
business processing quality, manageability and
security. OASIS (2012) points out that dynami-
cally vary the values of response time, maxi-
mum throughput, availability, accessibility, and
successability.

The activity-based layered approach to
quality model gives good separation of qual-
ity concerns. The main shortcoming of OASIS
Web Service Model is that it does not consider
domain specific nature of some quality charac-
teristics. It should be also noted here, that, first,
as a rule more layers gain attention in SOA en-
terprise context, i.e. model gives poor views on
quality. Second, layers are related with each oth-
er — the layer may be related directly with any
of the layers above or only with the layer below
it. However, these two aspects are not discussed
in (OASIS, 2005; OASIS, 2012). Thus, there is
a need to develop framework that integrates all
viewpoints and perspectives on service quality
at a higher abstraction level.

* The concept quality factor is broader than quality attribute
in the other papers; it includes dimensions and measures of
the quality.
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Domain specific nature of quality charac-
teristics is considered at the top level of QoS
model proposed in (Bianchini et al., 2004). The
authors argue that ontology-based approach
should be used to categorise services. The pro-
posed ontology classifies services on the basis
of their functional characteristics enriched with
a quality of service model. It provides three
abstraction levels — subject categories, abstract
services, and concrete services. Concrete ser-
vices stand for implemented services and can
be accessed by service consumer. For each
quality characteristic a range of values it can
guarantee should be provided. Similar concrete
services are grouped into clusters®. Abstract
service represents the cluster of similar con-
crete services. Subject categories represent ap-
plication domains.

The subject categories are organised into
is-a hierarchies and give the possibility to
classify abstract services. In addition, even at
the top level (i.e. inside of subject categories)
quality characteristics are divided into generic
and domain-specific characteristics (Bianchini
et al.,, 2003). The authors propose to use as
generic quality characteristics a set of qual-
ity parameters provided by the international
standard ISO 8402 (part of ISO 9000 standard),
which describes quality of any type of service.
Examples are reliability, response time, and la-
tency. Examples of domain specific characteris-
tics include payment mode, type of credit card
accepted, and legal constraints. So, a domain, a
set of admissible values, the measure units, and
a set of rules to convert value from one to the
other measure form a description set for quality
characteristics.

Quality of services characteristics are added
to the all three abstraction layers. Quality char-
acteristics in the category layer are associated
to each leaf of the defined taxonomies. If an
abstract service is associated to more than one
subject category, it inherits the union of corre-

* A hierarchical clustering algorithm is used to form the
similarity sets (Bianchini et al., 2004).
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sponding quality characteristics sets. A concrete
service from the similarity cluster inherits its
quality characteristics of corresponding abstract
service, and the range of its values is defined by
the set of admissible values for the quality char-
acteristics for this abstract service.

The ontology based QoS model enables dy-
namic definition of quality characteristics be-
cause of possibility to specialise the top-level
concepts. So, the specifics of particular domain
can be made available by defining an abstract
service quality and its characteristics. The short-
comings of this model are: 1) it purports to be
for service classification only, and 2) like the
other above discussed models it ignores quality
of experience (QoE) (Ullah et al., 2012).

3. Related works

The reviews of various service quality mod-
els are presented in (Seth et al., 2005; Benbernou
et al., 2010), the critical analysis of these mod-
els can also be found in many papers including
(Frankova et al., 2006; Kuyoro et al., 2012). The
meta-level analysis of quality models is present-
ed in (Shekhovtsov, 2011).

Seth et al. (2005) examine 19 different ser-
vice quality models. The review shows that nei-
ther some model of service quality is commonly
accepted, nor some operational definition of
how to measure service quality is commonly ap-
proved. Its authors conclude that service quality
outcome and measurement depends on the type
of service, situation, time, and other factors. In
(Benbernou et al., 2010) the review of the main
approaches that have been proposed in the lit-
erature is presented. This survey also revealed
the lack of a well-established and standard QoS
model for services. It pointed out that the major-
ity of QoS models for services were proposed
by the Web service community and describe
only technical attributes. In addition, authors
conclude that most of the models lack the rich-
ness needed in specifying the QoS of different
types of services.



To specify the provided or required quality
of service some language is necessary. WSDL
(W3C, 2001) and its extensions as a rule are
used in SOA and web services context. The
conceptualisations behind the languages can
be quite different (Caplinskas et al., 2003).
Consequently, WSDL is associated with the
particular service quality model based on the
particular conceptualisation and ontology. The
group of researches from University of Trento
(Frankova et al., 2006) pay attention to the main
idea of such a language — it provides syntax to
define terms, which refer to non-functional pro-
perties of operations. However, this ties quality
of service to its individual operations, not to the
service as a whole.

The framework giving base for comparing
different software quality models, more exact-
ly — quality conceptualisations™ behind these
models, is defined in (Shekhovtsov, 2011). The
above cited conclusion, that service quality
outcome and measurement depends on the type
of service, situation, and other aspects, moti-
vates the need for further research to answer
question on the applicability of this framework
for the comparison of different SOA service
models.

Conclusions and remarks

The critical analysis of different appro-
aches to QoS modelling demonstrates that these
approaches can roughly be divided into these
categories: taxonomy-based, activity-based and
ontology-based ones. Although all the analysed
approaches are intended to be used in different
service life cycle phases and for different pur-
poses, they have some conceptual similarities.
They do not take into account differences cau-
sed by business-to-business, business-to-consu-
mer and utility service models and completely

* In this paper a conceptualisation of quality is thought of
as “representation of the system quality on the same level of
abstraction as the conceptual model of the functionality of
this system” (Shekhovtsov, 2011).

ignore the QoS specifics in the enterprise sys-
tems context. Besides, they are predominantly
technology-oriented.

On the other hand, SQuaRE based Web
Services Quality Model, OASIS Quality Model
for Web Services and an ontology based QoS
modelling approach proposed by Beanchini
and co-authors conceptualise quality of services
quiet differently They model QoS using diffe-
rent quality characteristics, group these charac-
teristics to different categories, and organise
them in different ways forming sets, trees, taxo-
nomies, etc. Each of these approaches focuses
on different viewpoints and perspectives on ser-
vice quality and any approach do not relate them
to each other. It means that it is not possible to
balance conflicting service quality requirements
among different stakeholders of an enterprise
system applying QoS modelling approach of
any mentioned category. For this reason, a ho-
listic modelling approach, for example, view-
based approach that uses viewpoints and pers-
pectives to structure QoS models is required. It
is a solvable, but enough complicated problem.
The development of such approach is the su-
bject of our further research.

Finally, to the best of our knowledge, any of
current QoS modelling approaches does not de-
fine the meaning of QoS at fundamental, theore-
tical level. Generally they are ad hoc ones. So,
further research on this subject is required. The
present paper gives deeper understanding of this
subject and can be considered as a step towards
this goal.

Acknowledgments

This work has been supported by the project
VP1-3.1-SMM-08-K-01-010 “Theoretical and
Engineering Aspects of e-Service Technology
Development and Application in High-
Performance Computing Platforms”, Task 1.1.1
Investigation, generalisation and improvement
of QoS prediction for Internet services, funded
by the European Social Fund.

117



REFERENCES

ABRAMOWICZ, W.; HOFMAN, R.; SURYN, W,;
ZYSKOWSKI, D. (2008). SQuaRE based web ser-
vices quality model. In: Proceedings of the Interna-
tional MultiConference of Engineers and Computer
Scientists (IMECS 2008), Vol. 1, 19-21 March 2008,
Hong Kong, p. 827-835.

ABRAMOWICZ, W.; HANIEVICZ, K.; HOF-
MAN, R.; KACZMAREK, M.; ZYKOWSKI, D.
(2009) Decomposition of SQuaRE based require-
ments for the needs of SOA applications. In: AO, S.-L;
HUANG, X.; WAL P-K. A. (eds.) Trends in Com-
munication Technologies and Engineering Science,
Springer, p. 81-94.

AIELLO, M.; GIORGINI, P. (2004). Applying
the Tropos methodology for analysing web services
requirements and reasoning about qualities of ser-
vices. Upgrade, vol. V, no. 4, p. 20-26.

BENBERNOU, S.; BRANDIC, I.; CAPPIEL-
LO, C.; CARRO, M.; COMUZZI, M.; KERTESZ, A;
KRITIKOS, K.; PARKIN, M.; PERNICI, B.; PLEBA-
NI, P. (2010) Modeling and negotiating service quality.
In: Papazoglou, M.; Pohl, K.; Parkin, M.; Metzger, A.
(eds.) Service Research Challenges and Solutions for
the Future Internet. Springer, p. 157-208.

BIANCHINI, D.; De ANTONELLIS, V.; MEL-
CHIORI, M. (2003) E-service classification tech-
niques to support discovery in a mobile multichannel
environment. In: Proceedings of 4th International
Conference on Web Information Systems Engineering
(WISE 2003), 10-12 December 2003, Rome, Italy,
IEEE Computer Society, p. 252-259.

BIANCHINI, D.; De ANTONELLIS, V.; MEL-
CHIORI, M. (2004) QoS in ontology-based service
classification and discovery. In: Proceedings of the
15th International Workshop on Database and Ex-
pert Systems Applications (DEXA’04), 30 August — 3
September 2004, Zaragoza, Spain, IEEE Computer
Society, p. 145-150.

CAPLINSKAS, A.; LUPEIKIENE, A.; VASILE-
CAS, O. (2003) The role of ontologies in reusing do-
main and enterprise engineering assets. /nformatica,
vol. 14, no. 4, p. 455-470.

DOBSON, G.; LOCK, R.; SOMMERVILLE, I.
(2005) QoSOnt: a QoS ontology for service-centric
systems. In: Proceedings of the 31st EUROMICRO
Conference on Software Engineering and Advanced
Applications (EUROMICRO-SEAA 2005), 30 Au-
gust— 3 September 2005, Porto, Portugal. IEEE Com-
puter Society, p. 80-87.

118

EDVARDSSON, B. (2005). Service quality: be-
yond cognitive assessment. Managing Service Qual-
ity, vol. 15, no. 2, p. 127-131.

EIF (2010) European Interoperability Framework
(EIF) for European Public Services. COM(2010) 744
final, European Commission. 35 p.

ERL, T. (2005) Service-Oriented Architecture:
Concepts, Technology and Design. Prentice Hall.

FRANKOVA, G.; MALFATTI, D.; AIELLO, M.
(2006) Semantics and extensions of WS-agreement.
Journal of Software, vol. 1, no. 1, p. 23-31.

GUO, G. (2011) A method for semantic web
service selection based on QoS ontology. Journal of
Computers, vol. 6, no. 2, p. 377-386.

HOFACKER, CH. F.; GOLDSMITH, R. E,;
BRIDGES, E.; SWILLEY, E. (2007) E-services:
a synthesis and research agenda. Journal of Value
Chain Management, vol. 1, no. 1/2, p. 13—44.

ISO/IEC (2001) ISO/IEC 9126-1:2001 Software
Engineering — Product Quality. International Stand-
ardisation Organisation.

ISO/IEC (2005) ISO/IEC 25000-2005 Software
Engineering — Software Product Quality requirements
and Evaluation (SQuaRE). International Standardisa-
tion Organisation, JTC 1/SC 7.

KIM, E.; LEE, Y., eds. (2005) Quality Model for
Web Services (WSQM-2.0). OASIS, September 2005,
http://www.clip.dia.fi.upm.es/Projects/S-CUBE/pa-
pers/0asis05:WSQM-2.0.pdf.

KUYORO, S. O.; AWODELE, O.; AKINDE R., O.;
Okolie, S. O. (2012) Quality of service (Qos) issues in
web services. LJCSNS International Journal of Com-
puter Science and Network Security, vol. 12, no. 1.

LEITE, J. C. S. P. (1988) Viewpoint Resolution in
Requirements Elicitation. PhD Thesis, Department of
Computer Science, University of California, Irvine.

LUDWIG, H. (2003) Web services QoS: exter-
nal SLAs and internal policies or: how do we deliver
what we promise? In: Proceedings of the Fourth In-
ternational Conference on Web Information Systems
Engineering Workshops, p. 115-120.

MOELLER, S. (2010) Characteristics of servic-
es — a new approach uncovers their value. Journal of
Services Marketing, vol. 24, no. 5, p. 359-368.

OASIS (2005) Quality Model for Web Services.
OASIS, September 2005.



OASIS (2012) Web Services Quality Factors Ver-
sion 1.0. OASIS Standard, 31 October 2012.

REEVES, C. A.; BEDNAR D. A. (1994) Defin-
ing quality: alternatives and implications. Academy
of Management Review, vol. 19, no. 3, p. 419-445.

SETH, N.; DESHMUKH, S.G. (2005) Service qual-
ity models: a review. International Journal of Quality &
Reliability Management, vol. 22, no. 9, p. 913-949.

SHEKHOVTSOV, V. A. (2011) On the evolution
of quality conceptualization techniques. Kaschek, R.;
Delcambre, L. (eds.), The Evolution of Conceptual
Modeling. LNCS 6520, Springer-Verlag Berlin: Hei-
delberg, p. 117-136.

SOA (2012) Reference Architecture Foundation
for Service Oriented Architecture. OASIS Commit-
tee Specification 01 (04 December 2012), Version 01.

TANG, L.; DONG, J.; PENG, T.;-TSAI, W.-T.
(2010) Modeling enterprise service-oriented archi-
tectural styles. Service Oriented Computing and Ap-
plications, vol. 4, no. 2, p. 81-107.

ULLAH, M.; FIEDLER, M.; WAC, K. (2012).
On the ambiguity of quality of service and quality
of experience requirements for eHealth services. In:
Proceedings of the International Symposium on Med-
ical Information and Communication Technology (IS-
MICT), IEEE Computer Society, La Jolla, 1-4.

W3C (2001) Web Services Description Language
(WSDL) 1.1. W3C Note 15 March 2001. http:/www.
w3.org/TR/wsdl.

W3C (2004) Web Service Architecture. W3C
Working Group Note 11 February, 2004. 99 p.

TRIJU DOMINUOJANCIU PASLAUGU KOKYBES MODELIAVIMO BUDU

KRITINE ANALIZE IR VERTINIMAS

Audroné Lupeikiené, Jolanta Miliauskaité, Albertas Caplinskas

Santrauka

Paslaugy stiliaus architektiira tampa vyraujan-
Cia saityno paslaugomis grindziamy sistemy kiirimo
paradigma. Siame straipsnyje pateikiama trijy do-
minuojanc¢iy paslaugy kokybés modeliavimo budy:
SQuaRE grindziamo saityno paslaugy kokybés mo-
delio, OASIS sudaryto saityno paslaugy kokybés
modelio ir ontologija grindziamo paslaugy kokybés
modeliavimo biido, pasitilyto Beanchini su bendra-

autoriais, kritiné analizé. Pagrindinis darbo rezultatas
yra straipsnyje parodomi analizuojamy budy koncep-
ciniai panaSumai ir skirtumai, nagrinéjami trikumai
ir priezastys, neleidziancios juos taikant adekvaciai
modeliuoti paslaugy kokybés paslaugy stiliaus archi-
tekttiros jmoniy sistemose. Taip pat pateikiami argu-
mentai, kad reikia sukurti nauja, holistinj, paslaugy
kokybés modeliavimo buda.
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