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Abstract— The success of Service Oriented Systenagniyy depends on the extent to which the user’s
functional requirements are satisfied. The executi@f Web services needs to be monitored to know the
performance during its operational period. Also ig important to take management decisions to cohtwo
modify its operations within the operational envinment. In this paper, ten real world web servicesea
monitored to gain knowledge about the deviation fiothe asserted guarantees by the provider of thebWe
service. Also appropriate management decisions palate the service to correct the deviations arepused

to reach the assertions mutually agreed by the signparties of the Web service.
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I.  INTRODUCTION

The increase in the volume of Web services alseased the potential risk to the enterprise systeme of
the service components from another enterprisecgian fails to provide the expected output. Sis iheeded
to monitor the performance of a service duringjierational period to gain a clear knowledge. Tiitored
details can be useful for service providers, tetakrrective actions for improving the servicesf@enance.
This paper deal with the management challengemprdving the functionality of the Web service. Héhe
third party broker service is monitoring the penfiance of each non-functional parametric valuesrapdrt to
the top management of both the signing partiesoispeto the provider to update the specific pagsen which
need to improve its performance to reach the custosguirement [3]. Also the monitoring service ckethe
developments at the end of each billing term tofioonwhether the provider put much effort to satisfie
customer requirements [10]. The experimental resutliicate that the report about the deviation fribra
guarantees sent to the signing parties gives alearto the top management to take the appropaietien for
immediate update.

IIl. MONITORING THE PERFORMANCE AND EVALUATION OF QOSOF WEB SERVICES

The guaranteed levels of performances are asseytedsigning appropriate weights to the non-fumatio
parameters during its selection [5,6]. These wsighte fixed by considering the domain dependent and
independent attributes of a specific Web servidee performance of the Web service is monitorediatime
by monitoring the non-functional parametric valusach as response time, availability, throughput,
successibility, and reliability of the service dwgiits operational period [7]. Here, the QoS of web service is
monitored and evaluated mainly based on the funatioveight assigned to the non-functional paramaiet
the data collected from QWS Dataset [1]. The quadérformance of individual parameter is also foka to
reach the functional requirement of the web serfaceghe continuous terms of evaluation. For #isluation
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ten real world Web services that are selected floenQWS data set [1] that belong to different agatlon
domains as in the table I. The measured valueseamrded into the QoS database and the QoS isatgdlto
check the service violations [9, 10]. The evaluateldes are compared with the assertion to chexki@viation
from the level of guarantee violation agreed bystiuging parties.

TABLE |
Real World Web services and its providers

SI.No Service Name Provider Name WSDL Address
1 GlobalWeather webserviceX http://www.webservicex/globalweather.asmx?WSDL
2 CurrencyRates Strikelron http://ws.strikeiron.¢douseofDev/currencyrates?WSDL
3 NewsReaderServicg flash-db http://www.flash-dinservices/ws/newsReader.wsdl
4 PhoneVerify CDYNE http://ws.cdyne.com/phoneveghoneverify.asmx?wsdl
5 LoginService Processclaims Cvt;[é:lllwww.processclalms.com/Serwce/LomnSerwsma:

RouteCalculationSer N . Fp://www.viamichelin.com/ws/services/RouteCaIct'mia?
6 Viamichelin

ce wsdl

. .| http://lwww.ebob42.com/cgi-
7 NumberConversion IDutchservice bin/NumberToWordsInDutch.exe/wsdl/Idutch
. http://genome.dkfz-

8 matcherService Genome heidelberg.de/menu/hobit/embapps/wsdl/matcher.wsdl
9 AddressEinder arcWebservices g'its\;g(\jlxllww.arcwebserV|ces.com/serV|ces/v2006/Ad$lFGx

AWSECommerceSe http://webservices.amazon.com/AWSECommerceSery
10 . Amazon -

ice AWSECommerceService.wsdl

The guaranteed nonfunctional parametric values afiytiagreed by both signing parities at the time of
selection of a Web services are mentioned in thie t&

TABLE I
Guaranteed non-functional PARAMETIRC values
SI.No ServiceName | RSP | availability | Throughput | Successibility | Reliability QoS
1 Global weather 290 90 5 95 80 0.338
2 Currency Rates 210 95 4 99 60 0.384
NewsReaderSer
3 o 135 65 8 65 75 0.646
4 PhoneVerify 140 80 80 70 0.502
5 LoginService 255 80 80 75 0.515
RouteCalculationSe
6 vice 145 99 25 99 70 0.707
7 NumberConversior 165 85 30 85 80 0.447
8 MatcherService 130 90 13 99 75 0.665
9 AddressFinder 160 95 2 95 80 0.706
10 | AWSECommerce§ .o 90 8 90 70
ervice 0.585

MANEGEMENT DECISIONSAGAINIST SERVICE DEVIATIONS

The deviation of all the five quality parameterspense time, availability, throughput, successibiland
reliability of the Web service “GlobalWeather” is measureddoh term to find the overall deviation from the
agreed level and is shown table Ill. The overallifg term is divided into ten terms of equal numlmé
invocations so that the provider and customer cagterstand immediate and accurate behaviour of the W
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service [2, 7]. The method of evaluating the deeratcan be done by comparing the actual and askerte
parametric values of the Web services.

Let S be the selected web service with the guaednievel of quality parameters {2, Ps .............. Pm}
Where m (ki< m).

Where m is the number of non functional parametersidered for quality evaluation.

Let G is the cost fixed for the web service S with qyal)s agreed by both customer and provider during its
selection.

The deviation for each quality parameter is meabure finding the difference from the guaranteed and
actual parametric values.

Dev (Pi) = Difference (Guaranteed Pi, Actual P)Wyhere m (i <m).

The overall deviation of a web servicgiD measured using the following equation

m
Ds = —1 - ¥ w.Dev(®
m ]:1

Where m (I j<m).

The deviation from the guaranteed level and the obsisage of the web service are reported to olpe t
management of the signatory parties to take imnbedietion for the update in the next term period.
Table iii
Deviation from the guaranteed level of quality Paeters - Global Weather

Request Tirligsponse ityAvailabil pu;I'hrough itySuccbil ityReliabil QoS | Cost
Term | -128.15 -5.2 -1.6 -10.9 5.2 0.0-82 0.2-9
Term | -125.97 -5.1 -1.6 -12.7 2.1 0.1-05 0.3;7
Term Il -128.26 -5.2 -1.6 -12.8 -3.4 0.1-02 0.3:6
Term IV -128.28 -5.2 -1.5 -12.7 -6.1 0.(;61 0.2-2
Term V -125.24 -5.1 -1.4 -12.4 5.1 0.0-40 0.1-4
Term VI -127.70 -5.4 -1.8 -13.1 4.8 0.0-94 0.3;3
Term VII -125.38 -5.1 -1.5 -13.0 5.2 0.0-64 0.2-3
Term VIII -126.45 -5.1 -1.5 -12.7 5.4 0.0-84 0.3;0
Term IX -122.99 -3.3 -0.9 -12.6 0.5 0.1-41 O.E;O
Term X -122.19 -4.0 -1.1 -13.6 3.3 0.1-04 0.3;7
Average -126.06 -4.9 -1.4 -12.7 1.8 0.0-88 0.3;1

The table 1l indicates that, in most of the terthe parametric values having negative deviatiomftbe
asserted values. It shows that the performancehefweb service is not up to mark. Also the paramete
“response time” shows very poor performance, thiScated that the service take more time to resporitie
users request. Here the actual QoS of the Webcgeiwi0.250 when compared with the asserted 1v@I338.

It shows that the Web service’s functionality ist meached. The overall deviation of QoS is - 0.088ch
indicated that the customer’s requirements weresatigfied by the provider of the service. Also the cost of
the service is 0.89 which is very low when compacethe asserted cost of 1.2 cents.
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Table iv

The QoS, cost, overall deviation in comparison witkerted values — GlobalWeather
Terms QoS il?]e\(gggon Cost i?]e(\:/(')ittlon
Term — | 0.256 -0.082 0.91 -0.29
Term — I 0.233 -0.105 0.83 -0.37
Term - 11l 0.236 -0.102 0.84 -0.36
Term — IV 0.277 -0.061 0.98 -0.22
Term —V 0.298 -0.040 1.06 -0.14
Term — VI 0.244 -0.094 0.87 -0.33
Term - VII 0.274 -0.064 0.97 -0.23
Term - VIII 0.254 -0.084 0.90 -0.30
Term — IX 0.197 -0.141 0.70 -0.50
Term - X 0.234 -0.104 0.83 -0.37

The figure | shows the deviation of QoS and costhef web service “GlobalWeather” from the asserted
guarantees by the provider of the service.
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Fig. 1 The QoS, cost, overall deviation in congxar with asserted values — GlobalWeather
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IV. RESULTSAND DISCUSSIONS

TABLE V
Term wise quality of the web service

— — = > < = = X =

8 | E | E | E || B il i %)%

=& P k 2 k k 2 o E & R
WS1 | 0256 0233 0236 0217 0298 0344 0274  0p540.197| 0234
WS2 | 0334 0323 0326 0357 0331 0342 0370  083920419] 0295
WS3 | 0602] 0653 0662 0668  0.682 0702 0114  07140742| 0743
WSa | 0518 0548 0576 0532 053 0804 0525 05140550 0572
WS5 | 0474 0518 051 0515 0508 0482 0479  04700469| 0458
WS6 | 0670 0605 0535 0491 0.493 0807 0445  083970376| 0379
WS7 | 0658 0425 0476 0587  0.50 0800 0543  04730.488|  0.444
WSs | 0581 0384 041k 0438 044d 0479 0811 05320571| 0590
wso | 0570 0619 063k 0663  0.68 0107 0110  0{7150.720|  0.730
WS10 | 0575 0591 0600 0618 0604 0897 0613 1061 0.630| 0643

provider's reputation is automatically improved amel is benefited in cost. Also the Graphs show that

From the figure Il and Ill, it is obvious that onfgur Web services (NewsReaderService, PhoneVerify,
NumberConversion, AWSECommerceService) satisfiesl ¢hstomer requirements. In all these cases the

quality of the Web services (LoginService,Addreasler) slightly come down when comparing it with the
customers expectation. But for the Web serviceol{@Weather, CurrencyRates, RouteCalculationService

MatcherService) the QoS of the service is very foomn the asserted guaranteed. So these servicesttos

reputation and it may lead to the change of service
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Fig. 2I. QoS of the Web service for continuous t&rm
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The figure 1l indicates the deviation of QoS frahe expected QoS. If such violation is happen tlo@iger
and customer of the service can examine the tedrtlan parameter that responsible for that deviaBmthe
corrective measures can be taken by the managehkath the sighing parties to update the service.
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Fig. 31l. Comparison between asserted and actwslfoocontinues terms.

V. CONCLUSIONS

The nature of Web service leads to a software enmient whereby applications are interdependent tlzand
performance of a one application rely on the gdnpeaformance of other applications. To improve the
operational efficiency of the Web services, sevefsdllenges such as dependency among applicatidn an
reaching the actual functionality of the customeistrbe satisfied. It is necessary to provide amaéa monitor
and manage Web Service, for earlier detection of performance or failure in each given Web Servidds
paper dealt with the actions taken in case of dokations or deviations happen from the guaranieed! of
performance. Also this work is helpful to manage Web services continuously though out its opemnatio

period to fulfill the functional requirement of tlservice customer, which is agreed by the providehe time
of selection.
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