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ABSTRACT

The new paradigm for distributed computing over the Internet is that of Web services. The goal of Web services is to achieve universal
interoperability between applications by using standardized protocols and languages. One of the key ideas of the Web service paradigm is the ability
of building complex and value-added service-based applications by composing preexisting services. For a service-based application, in addition to its
functional requirements, Quality of service (QoS) requirements is important and deserves a special attention. In this paper, we introduce a

discrete-event modeling approach for service-based application. This approach is oriented towards QoS.
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1. INTRODUCTION

A Web Service is largely a group of application functions, a
software system module over the net that serves the consumer
request via World Wide net in numerous fascinating formats.
web service is predicated on Service directed design (SOA)
that encompasses a distributed infrastructure that is
programmatically invoke an online service employing a net
Service WSDL.

A Web service could be a package known by a URI, whose
public interfaces and bindings area unit outlined and
represented exploitation XML. Its definition may be
discovered by alternative software system systems. These
systems might then move with the web service in an
exceedingly manner prescribed by its definition, exploitation
XML-based messages sent by net protocols.
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Figure 1: Services Involved in SLA- compliance monitoring
with multiple parties

During the catching method, once the most parts of the SLA
are arranged, client and supplier could outline third parties (in
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the WSLA context we tend to visit these as supporting parties)
to that SLA monitoring tasks could also be delegated. Once
the SLA is finalized, each supplier and client creates the SLA
document out there for preparation. The preparation service is
chargeable for checking the validity of the SLA and
distributing it either fully or partially to the supporting parties.

Figure 1 [8] illustrates the services concerned in compliance
monitoring once multiple parties are concerned. Services
which will be outsourced to 3rd parties are either mensuration
services or condition analysis services.

The menstruation service maintains data on the present
system configuration and runtime data on the metrics that
square measure a part of the SLA. It measures SLA
parameters, like handiness or reaction time, either from
within, by retrieving resource metrics directly from managed
resources, or from outside the service provider’s domain, as
an example, by searching or intercepting shopper
transactions. A menstruation service could live all or a set of
the SLA parameters. Multiple menstruation services could at
the same time live a similar metrics, e.g., a menstruation
service is also set inside the supplier’s domain whereas
another menstruation service probes the service offered by
the provider across the web from varied locations.

(@) As pictured in Figure 1, menstruation services is
also cascaded, that is, a 3rd menstruation service is also
accustomed mixture knowledge computed by different
menstruation services. During this method, we tend to visit
metrics that square measure retrieved directly from managed
resources as resource metrics. Composite metrics, in
distinction, square measure created by aggregating many
resource (or different composite) metrics in line with a
particular algorithmic rule, like averaging one or a lot of
metrics over a particular quantity of your time or by breaking
them down in line with specific criteria (e.g., top 5 percent,
minimum, maximum, mean, median etc.). This can be
sometimes done by a menstruation service inside a service
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provider’s domain, however are often outsourced to a
third-party menstruation service furthermore.

2. LITERATURE REVIEW

The Internet began its success story within the early nineties,
albeit it had been utilized in the educational world before for
several years. The most drivers for the Internet’s success was
the globe Wide internet, whose main innovation was the
straightforward access to info, from anyplace, victimization
commonplace web protocols and an easy information access
protocol that enabled the implementation browsers on a range
of platforms. In conjunction with the unfold of the WWW, the
web and its connected technologies became the factual
commonplace to attach computers all round world.

With the unfold of the web, it became clear that the
infrastructure that was introduced by the web might be used
not simply to retrieve info that was to be given employing a
browser (called human-to-application, H2A, scenarios).
Rather, there was conjointly a redoubled demand for
application-to-application (A2A) communication
victimization the present technologies. And, it had been
hoped that the present protocols might be used for this
purpose. However, it presently became clear that this wasn't
the case. Protocol had been designed with the retrieval of
knowledge in mind, following a really easy access path that
primarily depends on documents being coupled along by
suggests that of hypertexts. The protocol doesn't cater for
advanced operations that arise from A2A eventualities. And a
few of the protocols that were outlined at this point couldn't be
used either as a result of they didn't work into the online
World or they were too restrictive.

In late 1999 [32], Microsoft revealed associate XML-based
protocol, known as SOAP that might be used for A2A
situations. Because it was one of several protocols steered, it's
going to be the very fact that IBM started supporting SOAP in
early 2000 that eventually cause a public acceptance of SOAP
by the trade.

At now in time, SOAP was simply a protocol to perform
complicated A2A situations. However, it quickly gained
quality and it had been clear that there was a desire for higher
describing and finding the services that were enforced
mistreatment SOAP.

“The term web services were worldwide accepted when many
months, when IBM, Microsoft, and Ariba collectively
revealed the web Services Description Language (WSDL).
Eventually, UDDI (a web service repository) was additionally
introduced, so finishing the set of standards and protocols that
conjure the premise of web services”.

Throughout that era, many theories, ways and standards were
created to enhance this technology from a straightforward
request to complicated deciding results. The web services
security (WSS) suite of standards becomes the foremost
fashionable standards that are needed by several enterprises
and organizations. Since now, over sixty specifications and
standards are revealed.

© 2017 AJAST Al rights reserved.

Page | 158

In their simplest type [6], web services are unsettled, i.e. they
supply a purposeful abstraction: constant service provides
identical results, if it's invoked doubly with constant
arguments. If many instances of constant service are active for
various shoppers, all of them give constant purposeful
abstraction. AN example may be a service that converts
temperatures values from Anders Celsius degrees to physicist.
a lot of complicated services need some notion of state. It may
be helpful, however, completely differentiate to tell apart}
among different notions of stateful services. Informal services
are one more quite stateful services.

Conversational service an instance of the service keeps a
neighborhood state that depends on the speech
communication with its shopper. Each instance has its own
native state, not visible to the others. Such forms of services
correspond to the well-known notion of information
abstractions.

Mistreatment  acquainted terms of  object-oriented
programming, every service may be viewed as AN abstract
information kind and every instance as AN object that may be
manipulated solely through operations exposed within the
service interface, which can modify the native state of the
thing. As AN example of an informal service, we have a
tendency to think about the well-known handcart, out there on
most websites providing e-commerce facilities. Every
shopper has its own instance of the handcart that contains the
things hand-picked by the shopper.

3. IMPLEMENTING TOOLS

For the purposes of our work, we have chosen to use some

tools for the implementation, among many alternative

solutions. The criteria for our selection were the connectivity

and the efficient collaboration between them. These tools are:
e Sun GlassFish Application Server

Eclipse

WSLA plug-in for Eclipse

Postgre SQL

Sun GlassFish Application Server

GlassFish Application Server is an open-source application
server implementation of Java EE 5. In project GlassFish,
Web services are first-class objects that can be easily
monitored and managed.

GlassFish can track and graphically display operational
statistics, such as the number of requests per second, the
average response time and the throughput. One can enable
monitoring for each of the Web services within an application
and set the monitoring level to one of the following:

HIGH — GlassFish monitors the response times, throughput,
the total number of requests, the faults, and the details of the
SOAP message trace.

LOW — GlassFish monitors only the response times,
throughput, the total number of requests, and the faults.

OFF — GlassFish collects no monitoring data.

If monitoring is on for a Web service, it applies to all the
operations in that Web service.
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Eclipse and WSLA plug-in for eclipse

Eclipse is a free open-source Java program environment,
using a custom user interface toolkit that runs on all platforms
that supports Java 2. Eclipse requires a Java 2 runtime, so you
need to install the Java 2 SDK first before installing Eclipse. It
provides a powerful and feature rich integrated development
environment (IDE) for Java.

There's an active community of third party Eclipse plug-in
developers, both open source and commercial. As an Eclipse
user, you're regularly rewarded with great new features from
official Eclipse releases and from the plug-in development
community. Such a plug-in is the WSLA plug-in for eclipse
developed by SOABIog.net. It is a free Eclipse plug-in that
adds Web Service Level Agreement (WSLA) Language
Support to the Eclipse platform. This tool is very useful as it
provides a graphical interface to create WSLA documents
with all its elements, including the Parties, the SLA
Parameters and the Obligations. The WSLA plug-in itself can
be grouped into five main components:

WSLA Core Model: provides access to WSLA model objects
by mapping the XML document to a semantic model.

WSLA Multipage Editor: a user-friendly form based editor to
modify service level agreements that hides the complexity of
XML. However, the editor also allows you to edit the XML
source code directly, providing advanced editing capabilities
such as syntax highlighting and outlines views.

WSLA Report Generator: service level agreements reports
can be printed out for review or audition from a WSLA
model. This is especially beneficial to communicate SLAs
with non-technical users.

WSLA Wizards: assist in the creation and management of
WSLA documents.

WSLA Help System: a comprehensive and extensive help
system familiarizes with the usage of the plug-in. The help
system can be accessed via the packaged eclipse help, the
invocation of context sensitive help or online by visiting the
WSLA Information Center. In addition, the entire WSLA
specification is included as a reference in the help system.

7 Overview ®

Web Service Level Agreement Parties

An agreement between a service provider and a customer defining

the obligations of the parties involved. The parties involved inthe management of the Web Service,

{1 Senvice Provider: providesthe service and guarantees the
associated properties.

Name  SLA

{1 Service Consumer: the ecipientofthe senice
@
I

To create a valid Service Level Agreement follow these steps: 3 Supporting Pates; contbutors o the execuion of the SLA,

1, Create the Parties involved. which are neither consumer nor provider,

2. Define the service parameter to measure,
3. Combine parties and service definitions using Obligations, Senvke i

Capture the common view of the service that is shared by the

Documentation

Asynopsis of the service level agreement that can be printed out for
review or auditing.

& Generate Report: Create a customized report using the
documentation generator.

Overview | Parties | Service Definitions | Obligations | Source

contracting partes.

75 Senvice Definition: comprises information about a senvice to
define the service level quarantees. A definition can have

senvice operations and service level parameters attached to it

Obligations

Guaranteed service level with respect to SLA Parameters,

1 Obligation: quarantee of a particular state in a given time

period orthe promise to do something in a defined situation.

Figure 2: Main window of the WSLA plug-in for eclipse
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(23] new filewsla |[27)sample-outsourcedawsla £3 el

22<Parties> A
<ServiceProvider
name
<Contact>
<Street>P0 BOX 218¢/Street>
<City>Yorktown, NY 10598, USA</City>
</Contacty
<Action xsiitype="
name
partyName= g">
<WSDLFile>Notification.wsdl</WSDLFile>
<SORPBindingName>S0APNotificationBinding</S0RPBindingName
<S0RPOperationName>Notify</S0APOperationNane>
</Aetiony
</ServiceProvider>

vider">

name="XInc">
<Contact>
<Street>19 Skyline Drive</Street>
ity>Hawthorne, NY 10532, USA</City>
</Contact>
<Action xsi:type=" nDescriptionType"

names¥y
partyName=

Overview Parties | Service Definitions | Obligations | Source
Figure 3: A sample WSLA document extracted from the
eclipse plug-in

Postgre SQL

Postgre SQL is a powerful, open source object-relational
database system. It has more than 15 years of active
development and a proven architecture that has earned it a
strong reputation for reliability, data integrity, and
correctness. It runs on all major operating systems, including
Linux, UNIX and Windows. It is fully ACID compliant, has
full support for foreign keys, joins, views, triggers, and stored
procedures in multiple languages. It includes most SQL92
and SQL99 data types, including INTEGER, NUMERIC,
BOOLEAN, CHAR, VARCHAR, DATE, INTERVAL and
TIMESTAMP. It also supports storage of binary large
objects, including pictures, sounds, or video. It has native
programming interfaces for C/C++, Java, .Net, Perl, Python,
Ruby, Tcl, ODBC, among others, and exceptional
documentation.

It also provides a graphical interface, called pgAdmin.
pgAdmin is a graphical front-end administration tool for
PostgreSQL, which is supported on most popular computer
platforms. The program is available in more than a dozen of
languages, and is free software released under the Artistic
License. The stable release (named pgAdmin Il) was first
released on 16 January 2002.

4. PROPOSED SYSTEM

The conditional pattern (figure 5) indicates that there square
measure multiple activities (al, a2, ..., an) among which only
one activity may be executed. As we’ll describe later, every of
those activities ai have a pi chance to be executed.

< ws 1 >
REQUEST —= W Z>

(wss

Figure 4: Conditional Pattern
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Synchronizing merge pattern

The synchronizing merge pattern (figure 5) marks some
extent within the method execution, wherever many branches
merge into one. If one or additional processes square measure
active, the flow is triggered till these processes square
measure finished.

REQUEST

(o
\@/'_

Figure 5: Synchronization Merge Pattern

&
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Multi-merge pattern

The multi-merge pattern (figure 6) joins 2 or additional totally
different workflows while not synchronization along. This
suggests that results, processed on totally different methods,
square measure passed to different activities within the order
during which they're received.

~ S &
N

adiaw Ny

Figure 6: Multi-merge pattern

Loop pattern

The loop pattern (figure 7) indicates that an exact purpose
within the composition block is dead repeatedly. There need
to be no restrictions on the amount, location, and nesting of
those points. In our examples we tend to use the while loop.

nN

REQUEST WS Block
— —* RESPONSE

Figure 7: Loop Pattern

Deferred choice pattern

The deferred alternative pattern (figure 8) describes some
extent in a very method wherever some info is employed to
settle on one in all many various branches. This info isn't
essentially accessible once this time is reach.
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Wws 1

I

Figure 8: Differed Choice Pattern

REQUEST Deferred
—»{ choice

Interleaved Parallel Routing

In this pattern, a group of activities is dead in associate degree
discretional order (figure 9). Every activity within the
assortment is dead once and also the order between the
activities is determined at run-time. In any case, no two
activities within the assortment may be active at identical

s /_\
CD\:’CJ? <>

RESPONSE

Figure 9: Response

Milestone pattern

This pattern [25] describes a situation in which a certain
activity can only be enabled if a milestone has been reached
which has not yet expired (figure 9). A milestone may be a
purpose within the method wherever a given activity A has
finished and a later activity B has not nevertheless started. for
instance, this can be the case of a student which might cancel
an issue at any time when the semester has begun and before
the primary test.

5. RESULT & DISCUSSION

To provide a representative overview on the QoS values, we
monitored the Web services for over 10 hours, while
constantly evaluating all parameters. Our web services were
enforced with Java and therefore the composition was
consummated within the Active BPEL atmosphere. All
experiments were administered in an exceedingly laptop with
processor Intel Core2 couple 1.80 GHz, 2 GB Ram, running
Windows aspect 32-bit. Also, time was measured in
milliseconds and therefore the turnout in requests per second.
We have a tendency to assume that the value of an online
service is measured in Euros for our experiments.
Experiment we've got conducted is to analyze the connection
between the reaction time and therefore the output of an web
service. Reaction time is that the time required to serve a
client’s request, whereas output is that the variety of requests
that may be served in unit time. So, we tend to expect that
these 2 metrics square measure reversely proportional. we
tend to ran twenty totally different web services on GlassFish,
and that we monitored their absolute reaction time and output
metrics. In Table 4.3, we tend to prepare the executions by
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ascending order of reaction time. Figure 4, validates precisely

the relationship of the 2 metrics. As reaction time gets larger,
the output gets lesser.

180

—+—throug.

4 & & 10 12 14 18 18
responsetime

Figure 10: Relationshiop between Response Time &
Throughput

Response time Throughput
6.2 161,29
6.9 14493
7.1 140,85
7.5 133,33
8.3 120,48
8.8 113,64
9.1 109,89
9.3 107,53
9.7 103,09
10,2 98.04
11.7 85.47
11.9 84.03
12,3 81.30
12,8 78.13
12,9 71.52
13.8 7246
14,1 70,92
149 67,11
15,9 62,89
16 62,50

Figure 11: Response Time & Throughput

In a nutshell, from the experiments, we tend to conclude that
the composed services —behavel obviously introduced
within the previous chapter of this thesis. we tend to should
mention here that we've got no experiments for dependability
and value metrics, as a result of all our services, utilized in
the examples place 100 percent dependability whereas the
price is just the add of the prices of the constituent services,
what is more, we’ve got not carried out any experiment for
alternative composition patterns, since the Active BPEL
engine we've got used for the experimental analysis doesn't
support the extraction of the suitable values for these
patterns.

6. CONCLUSION & FUTURE WORK

Our work is separated in 2 completely different, however
connected information domains of web services: monitoring
the QoS compliance of web services mistreatment SLAs and
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computing the QoS of composed web services. As way
because the QoS compliance thinks about, we have a
tendency to Propose a system that combines the monitoring
system of Sun Application Server GlassFish with SLA
documents, written in WSLA, AN XML-based language. Our
system needs to possess offered, each the web services to be
deployed on the appliance server and also the corresponding
SLA of the web service. If these needs area unit
consummated, then the system compares the pre-agreed
metric conditions with the monitored metric values and if
there's a violation, it alerts the interested parties with the
detected variations. The results area unit satisfying, compared
to alternative similar systems, as they appear to be quick and
precise. Moreover, these results area unit terribly useful for
the service supplier, who can take corrective actions just in
case metric values don’t go with SLAs. Additionally, applied
mathematics analysis of the results will extract several helpful
conclusions to assist the supplier in developing new and more
practical web services. As way because the computing of QoS
thinks about, we have a tendency to propose some basic
metric formulas, on condition that we all know the
Composition pattern, which can be a combination of
alternative patterns. supported this, we have a tendency to use
the acceptable formulas to cipher the reaction time, the
turnout, the dependableness and also the price of the
composed web service. From our experimental results, we
have a tendency to conclude that the projected sort’s area unit
precise enough and may be employed in each advanced
service compositions, delineated with the afore-mentioned
patterns. Our experiments focus essentially on employing a
sort of composition patterns within the BPEL engine and also
the results validate to a good extent our work for computing
metrics for composed services.

Finally, we have a tendency to believe that the most issue
remaining for future work is to look at a lot of formulas for all
doable metrics and composition patterns. Also, it'd be ideal to
create our observance system work on runtime with the online
service execution engine. During this approach, the supplier
might take applied math results and proper any violations
terribly quickly and with none mediators. Another fascinating
direction is to concentrate on the corrective actions when a
violation is detected. this could be performed by another
management service that will take as input the condition
analysis results then, if acceptable, would try and create the
service compliant with the SLA document.
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