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1. MOTIVATION
Nowadays, companies are coalescing, building virtual enterprises
and are achieving common business goals together [1]. Simultane-
ously, companies try to stem dependencies and want to stay flexible
and agile. Information technology is the core enabler for tight-
ening integration of companies, and Service Oriented Computing
(SOC) is the arising paradigm to handle flexibility [5]. Even more,
SOC increases automation based on publishing standardized de-
scriptions of offered services. Although SOC undoubtedly offers
a promising approach to achieve this goal, it is still in its infan-
cies and important features are missing. One key aspect is han-
dled in this paper by introducing a model for properties of services,
which enables enriched service description that exceed technical
interface specifications. These properties are often subsumed un-
der the terms Quality of Service (QoS) [2]or non-functional prop-
erties [6]. The basic principles of SOC is manifested by the Service
Oriented Architecture (SOA) [5], defining three roles and their in-
teractions.Service Providerspublish descriptions of their services
in a Service Repository. Service Consumerscan find the published
descriptions at the repository, where several descriptions are stored,
e.g. in a categorized catalogue. Such a service description allows
the consumer to use the service using automatically generated mes-
saging.Hence, an essential requirement are standardized descrip-
tion languages and standard communication protocols as well as a
common understanding of the querying, the categories and other
objectives of the service repository. Currently, de-facto standards
for today’s most popular implementation of SOC are existing: Web
services [5]. Additionally, for specific industrial sectors, standard-
ized names for categories and services are evolving or are already
existing, and the semantic web [4] is an emerging technology to
handle this with approaches like WSMO [3].

A model for service description is given in Figure 1, using the
terminology of the Web Services Description Language (WSDL)
2.0 [8]. This model enables separating the description of the ab-
stract functionality offered by a service from concrete details of a
service description such as ’how’ and ’where’ that functionality is
offered. Thus, an abstract level describes a service in terms of the
communication, i.e. themessagesit sends and receives. One or
more messages, their exchange pattern and the logical roles of the
participants are aggregated in anoperation. Finally, an interface
groups logically related operations. At the concrete level, abinding
specifies transport and wire format details for interfaces. Adding a
network address with a binding results in anendpoint, and finally,
aservicegroups together endpoints implementing a common inter-
face [8]. The different levels of abstraction will also be relevant for
the service properties model introduced in this paper.
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Figure 1: The core elements of WSDL 2.0.

To illustrate the requirements, a short example of a transportation
service will be introduced. The service offers transportation and
delivery of goods. It is invoked by a message containing procure-
ment information, start and destination address. Additional infor-
mation like possible climatic conditions of the transportation, e.g.
temperature and humidity in climatic containers, are also available.
Cost and delivery time can also be provided and security options
for messaging like encrypted payment issues are available. Fur-
thermore, some providers offer delivery state monitoring, e.g. by
a web portal (web), per automatic mails at special events like de-
lay or delivery (mail) or by a 24h phone-hotline (phone). Table 1
shows service implementationsS11 to S31 with additional prop-
erties. These services are implementing a common transportation
interfaceIT (not described in more detail). Thei in Sij depicts a
provider;j is a counter for the services of one provider. As could
easily be recognized, the diversity of the properties show the com-
plexity of the requirements for a service property model.

2. SERVICE PROPERTIES
As mentioned above, before consumers use services, they have to
find them, and the consumer has to decide, whether using a specific
service implementation or another implementation from a competi-
tor. The model presented so far concentrates on technicalities like
messages, message exchange patterns and URI’s of the endpoints.
Generally speaking, a whole set of different properties about dif-
ferent aspects is related to a service and relevant for several us-
age scenarios like discovery, negotiation, composition, substitu-
tion and management. These properties are often categorized in
functional and non-functional properties [6] or Quality of Services
(QoS) [2]. Functional propertiesdescribe what the service does
andnon-functional propertiesare used to describe how the service
does it. This separation seems feasible and useful, because func-
tional equivalence can be defined on two services with the same



Climatic
Service Temperature Humidity Cost Time Security Option State Monitor

S11 – – 100-150e 12-48 hours – web portal
S21 – – 150 US-$ 1 day – mail, phone
S22 max. 20°F – 320 US-$ 8 hours 128-bit key mail, phone
S31 ≤+4°C 20− 80% 400e 24-36 hours 512-bit key phone, web portal

Table 1: Sample transportation services and their properties

functional properties. Thus, a service can easily be replaced by
a functional equivalent service with more suitable non-functional
properties, e.g. lower cost, faster execution, and higher security.
This goes along with the basic SOC principle of loose coupling.
Nevertheless, the decision whether a property is functional or not
has to be made individually for each request and is not dependent
on the property itself. A model for service properties is necessary
and the properties have to be classified using certain aspects.

2.1 Scales of Measurement
In this paper, a first aspect to categorize the properties will be intro-
duced: Scales of measurement. Generally speaking, scales of mea-
surement as know from mathematics refer to ways in which vari-
ables or numbers are defined and categorized. The scales arenom-
inal (e.g. state monitor), ordinal (e.g. security), interval (e.g. tem-
perature) andratio (e.g. cost). It has to be mentioned that each scale
has its allowed arithmetics functionality. This has consequences for
service discovery, which is basically done by specifying the needs,
e.g. services implementing interfaceIT . Additional restrictions
on the service’s property, like budget restrictions, temporal dead-
lines and necessary security protocols can be added to the discov-
ery query. On the other side, a provider can offer his service not
with precise properties, but with ranges or at different levels. All
of these can be found in the example in Table 1. If a consumer
searches a service, the restrictions and other aspects like optimiza-
tion criteria should be described in a declarative way. Thereby,
methods well known from Description Logic could be applied for
matchmaking. Standardization efforts like the Web Ontology Lan-
guage (OWL) [7] are suspected to build a semantic foundation for
describing such restrictions.

2.2 Service Properties Model
The model sketched in this paper can be mapped to the service
entities as shown in figure 2. TheQuality of Services is a set of
properties. For eachProperty, theDomain, aScaleand aMetric
has to be defined. This abstract set of QoS properties is bound to an
Interface, specifying each interface’s set of applicable properties.
The concrete counterpart is aServiceLevelwhich in turn is related
to a service. When aProvider stores its service and the service
level in a repository, ranges etc. can be defined. AProvider and
a Requestorcan negotiate on more precise properties and create a
ServiceLevelAgreementas a contract.

3. CONCLUSION AND OUTLOOK
In this extended abstract a service property model is sketched. It
is based on the principles of domains and scales of possible prop-
erties. These properties are grouped as a set of properties that is
related to an interface. For a concrete service implementation, the
specific service level can be defined and enhanced requests for ser-
vices can be generated. Nevertheless, many things that are already
in the example are not mentioned in detail in this paper. Consid-
ering the sample serviceS11, it is likely that the cost depends on

Concrete
Abstract


1


*


QoS


Property


Domain
 Scale


*

*


1


*


1


*


Metric


Interface
 Service

*
1


implements


1


1


ServiceLevel


ServiceLevel

Agreement


Provider
Requestor


*
1

implements


*


1


1


*


1


*


1


*


Figure 2: Mapping Service PSroperties to the Service Entities.

the delivery time negotiated as well as the distance between start-
ing point and delivery point. Additionally, the metric has been
left out of the discussion as well as the difference of the measure-
ment units like US-$ ande or °C and °F. These aspects are future
work, and defining properties in OWL [7] seams to be a fruitful ap-
proach which we currently investigate. Additionally, using QoS for
processes and process (re-)planning which is still under research.
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