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ARTICLE DETAILS ABSTRACT

Web Services accomplishes its objective in a technology neutral way; it gives very much
characterized interfaces to dispersed functionalities, which are free of the equipment stage,
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the working framework, and the programming language. So dispersed functionalities, or

Keyword_s then again services, which might keep running on various equipment stages, might keep
Web services, SOAP, Database running in various working frameworks, or might be written in various programming
resource

languages, can impart through web Service interfaces. Exposing resources as Web

services gives between operability and empowers different students that are executed by
utilizing assorted advances to get to various resources, for example, database resources.
Sharing resources through Web services gives the customer access to a common resource
paying little heed to the customer's customizing dialect or (working system). This main aim
of this paper is to expose database resources of RESTful Web service and the SOAP-
based Web service with the goal that different customers can get to every resource through

a uniform interface.

1. Introduction

The outside customer utilizes a Web browser to summon
the database resource exposed as a Web service. In this
model, a student database resource is exposed as a Web
service and the outer customer can embed a student record or
read, update or delete the student record. At the point when the
outside customer needs to include another student record, the
outer customer types the student data into the Web browser
and afterward presents the demand by tapping the "submit"
catch. When the outer customer presents the demand on the
database resource Web service, the Web service executes the
outside customer's demand and sends the outcomes back to
the outside customer through the Web browser. Note that outer
customers can be running on a local or a remote framework
and utilize different stage.

1.1 Web services

Web  services empower  application-to-application
association over the Web, paying little mind to stage, language,
or data formats. The key fixings, including Extensible Markup
Language (XML), Simple Object Access Protocol (SOAP), Web
Services Description Language (WSDL), and Universal
Description, Discovery, and Integration (UDDI), have been
received over the whole programming industry. Web services
ordinarily allude to services executed and conveyed in center
level application servers. Be that as it may, in heterogeneous
and separated conditions, there is an expanding need to get to
put away strategies, and in addition information and metadata,
through Web services interfaces.

The Database Web services innovation is a database way
to deal with Web services. It works in the accompanying two
ways:

e  Getting to database resources as a Web service

e Expending outside Web services from the database
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By exposing a database resource as a Web service, the
remote or local client can inquiry, recover and update data put
away in the database. We have made a student database to be
uncovered as a Web service. This is a simple social database
which has the accompanying attributes: student id, last name,
first name, year of study and program. The focal point of this
thesis is on the performance of the techniques utilized for
exposing a resource as a Web service. The technique for
exposing the database as a Web service depicted in this
examination can be reached out to different databases too.

1.2 Database Resource Exposed as a Web Service Types

In this examination both the RESTful Web service and
SOAP-based Web service technologies are utilized for
exposing the database resource as a Web service. Database
resource uncovered as a Web service RESTful (DBWSR) is
the version based on the RESTful Web service technology and
Database resource uncovered as a Web service SOAP-based
(DBWSS) is the version based on the SOAP-based Web
service technology. Both the DBWSR and DBWSS are
produced in Java utilizing the NetBeans IDE and are conveyed
on the Glass Fish Server.

1.3 Database Resource Exposed as a Web Service (DBWS)

The student database is made utilizing the MySQL Server.
The accompanying MySQL questions: insert, get, update and
delete are utilized with DBWS. The student database is
accessed through Java DataBase Connectivity (JDBC). JDBC
is the JavaSoft specification of a standard API which permits
Java programs to access database management systems
(DBMS). The JDBC API contains a lot of interfaces and classes
written in the Java which enable the programmer to create
applications that associate with databases, send questions
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written in the structured query language (SQL), and process
the outcomes.

1.4 DBWSR

Figure 1 demonstrates the JAX-RX explanations utilized in
DBWSR for inserting a student record into the student
database.

=

@Path("REST_DB_WS")
public class REST_DB_WS {

@ Consumes(MediaType. TEXT_PLAIN)

(@PathParam("classyear") int cyear) |

@Path("/putstudent/{studentnumber}/{fname}/{Iname}/{program}/{classyear}")

public Response putStudent(@PathParam("studentnumber”) int number, @PathParam("fhame")
String fhame, @@PathParam("Iname") String Iname, (@ PathParam("program"”) String program,

Figure 1 JAX-RS annotations for the insert database operation on DBWSR

As on account of exposing computing resource as
RESTful Web service the JAX-RS explanations were utilized in
the DBWSR for building up the RESTful Web service.

DBWSR has comparative JAX-RS explanations for other
database operations. DBWSR can be invoked through a Web
browser or from a program. DBWSR-Client (DBWSRC) utilizes
Web browser to perform one of the activity on the student
database. Based on the operations performed, one of the
accompanying JSPs invokes DBWSR: get Student JSP, put
Student JSP, update Student JSP, and delete Student JSP. In
the event that they get Student JSP is invoked for instance, the
get Student JSP separates information presented by DBWSRC
and invokes the get Student method on DBWSR. In the event
of alternate operations invoked by DBWSRC, the comparing
method put Student, update Student or delete Student is
invoked on DBWSR. The reference to DBWSR is made in all

JSP components. All the public Web methods from DBWSR
are accessible by all JSP components.

DBWSR extricates information from the incoming request
from JSPs. At that point DBWSR executes the comparing
database operations. DBWSR sends the consequences of
playing out the requested activity or an error message (in the
event of the requested task was not fruitful) back to the
comparing JSP. The comparing JSP shows the outcomes or
the error message to DBWSRC.

1.5 DBWSS

In DBWSS utilizes JAX-WS a similar association technique
utilized for DBWSR has been utilized to interface the student
database to DBWSS. Figure 2 demonstrates the JAX-WS
comments utilized in DBWSS for inserting student record into
the student database.

public class SOAP_DB_WS {

(@WebMethod{operationName = "insert")

@WebService(serviceName = "SOAP_DB_WS")

putStudent(@WebParam(name = "fname") String fname, @WebParam(name = "Iname") String
Iname, @WebParam(name = "number") int number, @WebParam(name = "program”) String
program, @WebParam(name = "cyear") int cyear)

Figure 2 JAX-WS annotations for the insert database operation on DBWSS

As on account of exposing computing resource as a
SOAP-based Web service the JAX-WS annotations were
utilized in the DBWSS for building up the SOAP-based Web
service. The annotations @WebService, @WebMethod and
@WebParam outline code to the WSDL documents.

Read, update, and delete database operations in DBWSS
use annotations appeared in the Figure 2.
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DBWSS-Client (DBWSSC) invokes one of the student
database operations. The comparing JSP extricates the
information presented by DBWSSC. From the removed
information the JSP produces the SOAP request and sends the
SOAP request to DBWSS. DBWSS separates the information
from the incoming SOAP request from JSPs. At that point
DBWSS invokes the comparing database task. After the
request is finished, DBWSS produces the SOAP message with
the aftereffects of the activity (or an error message in the event
that the task was not effective) and sends it back to the relating
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JSP. JSP shows the outcomes or the error message to
DBWSSC through DBWSS.

2. Review of literature

C. Pautasso, O. Zimmermann, and F. Leymann (2008)
[1] - Itemized comparison of RESTful Web service with "Huge"
(WS-*) Web services that are SOAP-based is given by the
authors. Albeit RESTful Web services are seen to be
reasonable for fundamental impromptu integration situations
the WS-* Web service are increasingly adaptable and can
address advanced quality of service and security perspectives
which are ordinarily happening prerequisites in the field of
enterprise computing. Peaceful Web services are commonly
can be increasingly versatile and is regularly the favored
decision for Internet scale applications while SOAP-based Web
services are frequently utilized for conveying organization's
heritage systems which at first have not been worked to be
Web amicable and should be coordinated with different
services and systems.

Parlay X (2010) [2] - Presently mulling over mixed media
conferencing these are sound video conferencing, distance
learning, online games and so forth we can develop SOAP
based and REST based web services for such applications.
Mixed media conferencing model (e.g. parlay-x's conferencing
model) is based on 3 substances — conference, members, and
media. Where member is an element which partake into the
conference, conference is interestingly distinguished context to
which we can include and evacuate member. The media
speaks to the media stream which bolsters member's
communication. We can develop such interactive media
conferences utilizing web services based on SOAP and REST
standard. Presently looking at performance of SOAP and
REST based web services in mixed media conferencing
application.

N. Lim, S. Majumdar, and B. Nandy (2010) [3] - depict
techniques of exposing resources as Web services. A
computing resource is exposed as a Web service utilizing two
distinctive Web service technologies: RESTful Web service and
SOAP-based Web service. Authors shows the performance
comparison of computing resources as Web service one based
on RESTful Web service and other one based on SOAP-based
Web service. The performance results exhibit that computing
resource exposed with RESTful Web service has better
performance over the computing resource exposed with SOAP-
based Web service technology. This theory additionally
examined exposing computing and database resources as
Web services utilizing different sorts of Web services. An
exhaustive performance examination of the two Web service
technologies (SOAP-based Web service and RESTful Web
service) through prototyping and estimation are accounted for
in this study.

Fatna Belgasmi, Jagdeep Singh, Suhib Younis Bani
Melhem, and Roch H. Glitho Concordia (2012) [4] - Gives
this performance assessment by considering diverse situation,
for example, Get conference, Adding member, expulsion of
member, Get members, End of conference. For usage of
conferencing application API for web services conferencing
door is utilized. The request handlers for both web services are
a piece of this conferencing entryway to deal with the SOAP
and REST communications with their applications. Table Il
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demonstrates that Performance assessment of all situations
as:

e End to end time postponements of RESTful web
services are 3 to multiple times not exactly the SOAP
web services.

e The network stack for RESTful web services is about
multiple times lesser than SOAP based web service.

Snehal Mumbaikar, Puja Padiya (2013) [5] - Enthusiasm
for Web services is quickly expanded from their beginning of
utilization. To trade information among the application in
standard way is the fundamental objective of web services.
This communication between the applications is based on
SOAP and REST guideline. SOAP communications causes
network traffic, higher latency and processing delays. To
conquer these impediments the REST'ful architecture is
utilized. REST is a lightweight, simple and better option for the
SOAP. In this paper comparison on performance of SOAP
based and REST'ful web services based on various
measurement for mobile condition and multimedia conference
is thought about.

3. Objectives of the study

1. To display the JAX-RX, JAX-WS explanations utilized
in DBWSR for inserting a student record into the
student database.

2. To assess the performance of both the RESTful Web
service and the SOAP-based Web service

3. The essential objective of this proposition is to devise
a procedure for consolidating the RESTful Web
service and the SOAP-based Web service
technologies and successfully use the points of
interest from both types of Web services

4. The consequences of different workload parameters
on the relative performance of both types of Web
services are introduced.

5. To use DBWSRC and DBWSSC to analyze the
exposed database resources of web services

4. Material and methods

4.1 Experimental Setup

The performance examination of the frameworks exposing
figuring resource and database resources as Web services and
Hybrid Web services was refined by leading investigations on
different interactions amongst client and Web services. The
NetBeans IDE is utilized to build up the clients and Web
services; both clients and Web services are running on a
similar machine. The framework that was utilized for the
analyses is depicted. An exhaustive approval was led to
guarantee that clients and Web services are running on the
distinctive centers. For each Web service asks for, the client
sets up another association with the Web service. Taking after
succession of operations occurs with each Web service asks
for by the client.

1. Establish another association with the Web service.
Invoke the Web service operation.
Receive outcome.
Record the Performance measurements.
. Close the association with the Web service.

For structures subject to a Poisson stream of interest
sections, every analysis is run adequately long (1500 interest

IR
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arrivals) with the true objective that the system accomplishes
an unwavering state. For all of the structures investigated, an
analysis is reiterated multiple times with the true objective that
a conviction interim of 5% is cultivated at a certain level of
95%.

4.2 Performance Metrics
The accompanying two performance measurements are
utilized as a part of this exploration:
1. Web service Response Time (WSRT)
2. Web service Average Response Time (WSART):
WSART is the normal WSRT registered over every
one of the keeps running of a given trial

4.3 Parameters Utilized In This Study

Table 1 shows the summary of the Workload parameters
used as a piece of the trials. The essential section has the
names of the remaining burden parameters. The relating
characteristics and default characteristics to parameters are
showed up in the second and the third segments
independently. A component at some random minute
methodology is used as a piece of the performance
examination. One of the outstanding tasks at hand parameter
is changed while others were held at the default values. In light
of the analysis, A was varied from a low a motivator at which
unimportant covering strikes a regard that gets the impact of
coating at higher system loads.

Table 1 Parameter Utilized In the Study

Table 2 Performance of DBWSR and DBWSS for the read database

Workload Parameter Name Values

DBWSR requests read, insert, update, delete

DBWSS requests read, insert, update, delete

DBHWS request read, insert, update, delete

Size of Web request (number of

record in DB) 1,2,3,4,5

Arrival rate, A (requests/s) Dependent on the experiment

Two kinds of resources (computing and database) were
revealed as Web services using the RESTful Web service, the
SOAP-based Web service and the Hybrid Web service.

5. Data analysis and result

We utilized both DBWSR and DBWSS to break down the
performance of the database resources uncovered as Web
services. The clients DBWSRC and DBWSSC invoked
DBWSR and DBWSS with the following database operations or
queries:

e Insert student record

e Read student record

e Update student record

e Delete student record

5.1 Performance of Web Service Requests

This area displays the performance comparisons of
DBWSR DBWSS for different database queries. Figure 3
demonstrates the WSART for the read database operation on
DBWSR and DBWSS which Figure 4, Figure 5 and Figure 6
demonstrate the WSART for insert, delete and update
database operations individually on DBWSR and DBWSSS.
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operation
Read DB Operation WSART (ms)
REST 8
SOAP 65
80 65
£ 60
E 40
S 20 8
= 4

REST SOAP

Read DB Operation

Figure 3 Performance of DBWSR and DBWSS for the read
database operation

Table 3 Performance of DBWSR and DBWSS for the insert
database operation

Insert DB Operation WSART (ms)
REST 52
SOAP 91
100 91
= 52
£ 50
e _-———
o i
% 0
= REST SOAP
Insert DB Operation

Figure 4 Performance of DBWSR and DBWSS for the insert
database operation

Table 4 Performance of DBWSR and DBWSS for the delete
database operation

Delete DB Operation WSART (ms)
REST 40
SOAP 82
. 100 82
é 80
— 60
< 40
S 2
0 -
SOAP
Delete DB Operation

Figure 5 Performance of DBWSR and DBWSS for the delete
database operation

Table 5 Performance of DBWSR and DBWSS for the update
database operation

Update DB Operation WSART (ms)
REST 50
SOAP 115
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150 115
0
£ 100
e 50
< 50
= j—L

o i
REST SOAP
Update DB Operation

Figure 6 Performance of DBWSR and DBWSS for the update
database operation

Figure 3 to Figure 6 demonstrate that WSART
accomplished with every operation on the RESTful Web
service is lower than that accomplished on the SOAP-based
Web service. The performance for read database operation on
DBWSR and DBWSS demonstrates that the WSART for the
RESTful is 90% lower than the SOAP-based Web service. For
the rest of the database operations insert, delete and update,
the RESTful Web service accomplishes a WSART that is lower
than that accomplished with the SOAP-based Web service by
45%, 51%, and half individually.

A RESTful Web service utilizes four HTTP methods GET,
PUT, POST and DELETE. The HTTP GET method is safe,
idempotent and free from reactions. Likewise the HTTP GET
method is utilized for information recoveries. The rest of the
HTTP methods are fit for adjusting data on DBWSR. Read,
insert, update and delete database operations utilize the
following HTTP methods: GET, PUT, POST and DELETE
individually. The WSART for the read database operation of
RESTful Web service is 88% lower than the update database
operation in RESTful Web service (highest WSART in RESTful
Web service). This is on the grounds that the update operation
makes changes on the database that are not requires for the
read operation. The largest performance contrast between the
two kinds of Web services is watched for the read operation:
the WSART for the read database operation on the RESTful
Web service is just 1/10 of the WSART required by the read
database operation on SOAP-based Web service.

5.2 Consequences of Web Service Request Size

The impact of Web service request size on the
performance of a database resource uncovered as a Web
service is talked about in this area. The clients DBWSRC and
DBWSSC play out a similar database operation on DBWSR
and DBWSS separately with fluctuating number of student
records. For each record a different Web service invocation is
made. Figure 7 demonstrates the WSART for the read
database operation performed on DBWSR and DBWSS with
Figure 8, Figure 9 and Figure 10 demonstrating the WSART for
insert, delete and update operations performed individually on
DBWSR and DBWSS. The operation is rehashed on one
record until when the number achieve.

Table 6 Consequences on DBWSR and DBWSS - read student
records database operation

#of Records WSART (ms)

REST SOAP
0
1 7 52
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2 11 110
3 16 154
4 21 210
5 22 240
6
300
250 '

=200

Ei50

-
QOO

= 50

2 3

#tof Records

o

records database operation

records database operation

Figure 7 Consequences on DBWSR and DBWSS - read student

Table 7 Consequences on DBWSR and DBWSS - insert student

# of Records WSART (ms)
REST SOAP
0
1 35 95
2 90 210
3 140 300
4 190 375
5 230 480
6

600
-

400

200 -

WSART (ms)

# of Records

=&—REST
—i—SOAP

il

records database operation

Figure 8 Consequences on DBWSR and DBWSS - insert student

Table 8 Consequences of on DBWSR and DBWSS - delete

student records database operation

# of Records WSART (ms)
REST SOAP

0

1 45 105

2 60 189

3 107 224

4 148 314

5 200 415

6
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500
— 400 '
£ 300
£
§ 200 - —o—REST
100 1 ——SOAP
0

0 1 2 3 4 5 6

# of Records

i

Figure 9 Consequences on DBWSR and DBWSS - delete student
records database operation

Table 9 Consequences on DBWSR and DBWSS - update student
records database operation

# of Records WSART (ms)
REST SOAP
0
1 54 115
2 110 175
3 157 285
4 210 324
5 260 410
6
500
g 400
E 300
< 200 -
£ 100 - 1 —&—REST
0 —i—SOAP
0 1 2 3 45 6
# of Records ‘

Figure 10 Consequences on DBWSR and DBWSS - update student
records database operation

For some random number of records, the WSART for
reading student record(s) for the RESTful Web service is a lot
littler than that that of the SOAP-based Web service. Figure 8
to Figure 10 showcase the WSARTS registered for the other
database operations. In every one of the cases, the RESTful
Web service has a littler WSART contrasted with that of the
SOAP-based Web service. The two kinds of Web services give
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