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Abstract — The current Service Oriented Architecture (SOA)
standards, namely the concept of Web services and service
registry lacks mechanism for managing the services’ non-
functional properties of Web Services. Currently there is no
standard that is capable of accurately representing quality of
service parameters of web services. Such non functional
properties are expressed by the term “Quality of Service
(QoS)”. QoS for Web services is an important decisive factor
for service selection. Therefore it is important to extend the
SOA so that non-functional characteristics of a web service can
be determined at run-time and consumers are bound to a
service that best meet their functional as well as non-functional
requirements.

Major research challenges in discovering Web services
include, differentiating between services that share similar
functionalities, improving Quality of Service (QoS), and
enabling clients to customize the discovery process. To enable
QoS enabled web services discovery, it is needed that a third
party (other than service provider and service broker)
monitors quality of web service. In this paper, an extended web
services framework based on SOA for enabling Web Service
discovery based on QoS parameters such as availability and
response time is proposed thereby maintaining the appropriate
dynamic values of these QoS parameters.

Key words — UDDI Registry, WSDL Web Services, Quality
of Web Service (QoS), SOAP, XML

I. INTRODUCTION

Quality of Service (QoS) parameters for Web  services
gives consumers assurance and confidence to use the best
services. Consumer aims to find a good service with
performance metrics such as. low waiting time, high
reliability, and availability to successfully use services.
Service registries host hundreds of similar Web services,
which make it difficult for the service consumers to choose
from, as the selection is only based on the functional
properties albeit they differ in QoS that they deliver. Such
variety in QoS is considered as an important criterion for
Web service selection. More challenging, QoS are dynamic
in nature; mechanisms are required for managing the
dynamic changes in QoS properties and notifying the service
consumers when such properties change. So far, web
services research and development efforts have been
primarily focused on definition and development of
infrastructure to publish, discover, and deliver web services
that meet specified functional requirements. The existing
framework does not provide support for non-functional
requirements, like performance, scalability, reliability,

availability, flexibility, stability, cost, completeness, etc. For
example, there is no mechanism in the existing web services
architecture to determine run-time performance
characteristics of a web service, and select the service that
best meets the performance requirements of the consumer. A
major drawback of Web-services in the current version is the
lack of Quality of Service (QoS) attributes for service
descriptions. Such attributes defines non-functional
attributes of a service.

The information about a web service in UDDI registry is
static and is defined when the web service is registered or
updated. Query made by a client is entirely based on
functional and statically defined characteristics of a service.
Dynamic characteristics of a web service, like performance,
availability, response time are not taken into consideration
when the UDDI registry discovers a service for a consumer.
The UDDI registries are unaware of the run-time
nonfunctional characteristics of a service or even its
availability. Therefore,  a query from  a consumer always
returns the  same result irrespective of the real-time non-
functional behavior or availability of the application. There
is no mechanism so that consumers can influence the rating
of a service by providing compliments or complaints. The
existing web services framework does not impose a check on
service providers that motivates them to improve and
maintain their quality of service all the time.

II. RELATED WORK

Quality of service (QoS) issues are currently not part of
the Web service standard stack, although non-functional
attributes like performance, dependability or cost and
payment play an important role for service discovery,
selection, and composition. A lot of research is dedicated to
different QoS models, at the same time omitting a way to
specify how QoS parameters (esp. the performance related
aspects) are assessed, evaluated and constantly monitored.

Many researchers work on how to take QoS information
for Web services into consideration in the service discovery
process to find services that best meet a customer’s
requirements. Zafar [1] proposes  a model in which the
service discovery model is extended with a new role called a
Web-Monitor, in addition to the existing three roles of
Service Provider, Service Consumer and UDDI Registry.

In the current Web Services architecture, the UDDI
registry stores descriptions about Web services in a common
XML format and functions like a “yellow pages” for Web
Services. However, the UDDI registry does not include QoS
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information. This information can be added to the UDDI, but
the challenge of how to calculate this QoS and match the

We have proposed a modification in the UDDI’S binding
template table so as to enable QoS based Discovery. This

provider’s QoS advertisements and the consumer’s QoS table contains service key as the primary key. In UDDI
requirements remains.

III. OUR APPROACH

We propose that the Web service provider provides the
QoS initially at the time of service registration. Web monitor
then will monitor all the services published in the UDDI
registry .Service consumers while selecting a service, will
input the QoS parameter weight age for the services y
based on their needs. All the services in the registry are
ranked according to the aggregate of initial QoS information
provided by web service provider and dynamic monitoring
of this services by Web-Monitor. The initial QoS
information and dynamic results can be then averaged to
derive the ranking for the web service in the search result
filtered by functional requirements. Using this QoS ranking,
the user can select appropriate web service based on
functional parameters as well as non functional parameters.
The UDDI Registry

A UDDI registry is a directory for storing information
about web services. The information about web services in a
UDDI registry includes a description of the business and
organizations that provide the services, a description of a

every published service is assigned a unique universal
identifier i.e. Service key. Thus corresponding to various
published web services by a single provider we can have a
distinction between the web services based on their service
key. Thus QoS parameters of a web service can be easily
integrated with its functional requirements at the time of
searching. The modified UDDI structure assists in
discovering the web service that best meets the requirements
of the consumer. The modified structure comprise of service
frequency ,Availability and Response time that stores the
QoS Of the web service.

IV. PROPOSED ARCHITECTURE

This section describes the proposed enhancements to the
existing web services framework to support run-time data
collection, dynamic evaluation, and frequent query for
suitable service identification at run-time, and binding and
rebinding of the best available web service for a consumer.

Web Monitor is the added component in the proposed
enhancement to web services architecture. It keeps
information about a collection of web services and
frequently probes those services to collect data about their

service’s business function, and a description of the non-functional characteristics. It is also responsible for
technical interfaces to access and manage those services. [9]
A UDDI registry consists of instances of four core data
structures including the businessEntity, businessService, the
bindingTemplate and the tModel. This information

poling services at pre-defined intervals for the required set of
non-functional characteristics, and storing that information
into the repository.

comprises everything a user needs
particular web Service.
A. QoS information

to know to use a

Quality of Service, or QoS, is “a combination of several
qualities or properties of a service”[8]. It is a set of
nonfunctional attributes that may influence the quality of the
service provided by a Web service[10]. Some QoS
parameters are: Availability is the probability that system is
up and can respond to consumer requests. Reliability is the
ability of a service to perform its required functions under
stated condition for a specific period of time. Performance is
the measure of the speed to complete a service request. It is
measured by latency, throughput and response time. Cost is
the measure of the cost of requesting a service.
B. Storage of QoS in UDDI Registry

Fig. 4.1 Modified SOA architecture

V. ALGORITHM FOR WEB SERVICE RATING

Fig. 3.1 : The modified uddi structure with QoS
Information

Measuring Availability
i. Availability is defined as the Probability that a web

service is up and running.
probability(avail(S))=1- probability(S is down)

ii. For a period of day all the services will be checked
and thus the downtime and uptime is calculated.
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Measuring Response Time
i. Response Time is defined as a time taken by the

service to get executed, assuming there is no
network latency.

ii. It’s calculated as by taking the difference of the

Resp_QoS_unit = (resp_weight* min_resp) / Response
Time;
Total_QoS_units = Resp_QoS_unit + Avail_QoS_unit.

Following graphs shows the results of the above test
scenario for the services having the same functionality:

time noted, i.e noting the time just before the
request is send and then again noting the time when
response is received.

iii. For a period of all day the difference of time is
calculated for all services.

Rating Algorithm
i. Obtain the search criteria and ratio of availability is

to response-time from the user.
ii. Obtain collection of service fulfilling the functional

requirement as specified by the user.
iii. If specified search criteria is functional than sort the

output on the basis of frequency count of services.
iv. If specified search criteria is non functional then

consider the weights of availability and of response
time of the each service to calculate the avail_QoS
units and resp_Qos_units. To calculate
resp_QoS_units , use the percentile basis, that is
maximum units for the service with minimum
response time.

v. Calculate the total QoS_units.
vi. Output the services on the basis of sorted

Total_QoS_units.

VI. RESULTS

In order to test the main functionality of our system and

Test Scenario 1

Fig. 6.1 Test Scenario 1 Availability (80%) Response Time
(20%)

Test Scenario 2
Here QoS units actually reflect the Availability of web

service. Thus Web Services having higher availability would
obtain higher QoS units.

compare it against the traditional search mechanisms
following are the test scenarios that were designed.

i. Measuring QoS units when weightage of
Availability is (80%) And that of response time is
(20%).

ii. Measuring QoS units when weightage of
Availability is (100%) And that of response time is
(0%).

iii. Measuring QoS units when weightage of
Availability is (0%) And that of response time is
(100%).

Each of these scenarios were labeled as Test scenario
1,Test scenario 2 and Test scenario3.The prime reason for
inclusion of weightage during searching  is that different
services have their own QoS requirements. In other words
for certain web services Availability is more important than
Response time and for others Response time is Crucial.

Fig. 6.2 Test Scenario 2 Availability (100%) Response
Time (0%)

Test Scenario 3
There may also be Web services for which both the Here QoS units actually reflect the Response time of web
Availability as well as Response time is equally important.

As stated in the Design the overall QoS units are measured
by the formulas:
Avail_QoS_unit = Availability*Avail_weight;

service.. Thus Web Services
would obtain higher QoS units.

having lesser response time
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Thus by comparing the results of above test scenarios we
can adjudge that the business functionality of the system is
correct.

VII. CONCLUSION

We have proposed and experimentally tested an approach
for evaluating and monitoring performance related QoS
attributes for web services. The proposed approach not only
improves the probability of having relevant output results

“Developing Java Web Services”, Weiner Wiley Computer
Publishing, 2004

AUTHOR’S PROFILE

Vandan Tewari
is working as Assistant professor in dept. of C.T.A. at S.G.S.I.T.S., Indore.
She has completed her degree in M.E. (Comp. Engg.) from S.G.S.I.T.S,
Indore in year 2002. She is a Ph.D. Candidate at RGPV, Bhopal and her
area of research includes SOA, Web Services and data mining.

Dr. Nirmal Dagdee
is working as Director, S. D. Bansal College of Technology, Indore and
professor in dept. of Comp, Engg. at S. D. Bansal College of Technology,

but also takes into consideration
parameters, such as availability and

the non functional
response time. The

Indore. He has done his Ph.D. in Comp. Engg. from RGPV, Bhopal in year
2003. His area of research includes Soft computing, Neural Network

presented framework enables consumers to check for
availability and response time of more suitable service as
desired. The web monitor was implemented and tested using
java technology. An exhaustive testing was carried out and it
is observed that it provides the tradeoff study between
different weightage of QoS parameters.

However in this proposal an assumption has been made

Learning Algorithms, Web Services..

Dr. Aruna Tiwari
is working as Associate professor in dept. of Comp, Engg. at S.G.S.I.T.S,
Indore. She has completed her Ph.D. in Comp. Engg. from RGPV, Bhopal
in year 2003. Her area of research includes Soft Computing Techniques and
Neural Network Learning Algorithms.

that network conditions are static
conditions will be same for all the

that is the network
web services under

monitoring. For future work, this project can be extended for
QoS parameters to include information such as reputation,
penalty rates, compliance, reliability and fault rates,
accuracy etc.

REFERENCES

[1] Zafar U. Singhera, “Extended Web Services Framework to Meet
Non-Functional Requirements”

[2] Netra  Patil1 & Arpita Gopal, “Ranking Web-services Based on
QoS for Best-fit Search”

[3] Florian Rosenberg, Christian Platzer, Schahram Dustdar,
“Bootstrapping Performance and Dependability Attributes ofWeb
Services” VitaLab,   Distributed Systems Group, Information
Systems Institute, Vienna University of Technology.

[4] L. Taher, H. El Khatib, R. Basha,” A Framework and QoS
Matchmaking Algorithm for Dynamic Web Services Selection”
Department of Computer Science, University of Sharjah, Sharjah,

http://www.servicearchitecture.com/webservices/articles/world_wi
http://www.w3.org/TR
http://uddi.org/pubs/
http://www.w3c.or.kr/kr-office/TR/2003/NOTE-ws-qos-
http://www.w3.org/TR/ws-arch

