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Abstract—a web service represents a method by which
applications can communicate with each other through asyn-
chronous messages or calls on remote procedure (RPC -Remote
Procedure Call). Therefore, we can say that a Web service is a
software application that can be accessed remotely using XML-
based language. Web services are just two programs that change
data between them on the Internet or Intranet in XML format
called SOAP (Simple Object Access Protocol). The moment
that they have appeared, Web services have quickly become
a useful component of the IT industry. Through them it was
suggested the idea of structuring, modelling, organizing and
describing information [14]. They have also become a central
tool in applications that use the information exchange (B2B
applications, distributed applications - client-server or peer to

peer applications).

Index Terms—Web Service, B2B, Protocol, HTTP, XML,

SOAP.

I. INTRODUCTION

The Web services are based exclusively on the W3C
standards that define the SOAP (Simple Object Access Proto-
col), an XML message structure for transporting the coding
scheme of the message body, WSDL (Web Services Descrip-
tion Language) the description language of the service, which
defines the service and its connections with various schemes
for transporting and coding the message, UDDI (Universal
Discovery, Description and Integration) that provides a dis-
tributed deposit for the traffic” of the definitions service.
Due to the fact that a web service can be described in WSDL,
Axis has included a feature that produces the WSDL file for

the web service [4].

http://localhost:8080/axis/NameService ?wsdl

Having the WSDL file of a web service it is very simple
to write the programmed client in order to access the web
service. In the programmed client the following must be

changed [1], [14] :

1. The URI for the web service;
2. The method’s name;
3. The input and output parameters;

The Web Services should be easily extended and reused in
new applications; this is achieved by adopting the orientated

programming object as well as for the modelling usage.
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II. THE IMPORTANCE OF WEB SERVICES

The Web service must offer interoperability regardless
the platform, the operating system and the programming
language, the problem that was solved by using XML
language (eXtended Markup Language) used in order to
transmit data through the network. Since XML is a very
general vocabulary, a customizing system has been decided,
achieving the SOAP result (Simple Object Access Protocol)
in a role of imposing a set of rules for formatting the
XML - message that contains the transmitted information
[1], [2]. All the Web services must contain a standard of
Open Standard type in order to allow the communication
between written components in different languages or the
communication existing on different platforms.

The cost for completing the realization of a Web service is
low, because it is based on an already infrastructure, formed
by the communication network, used protocols, etc. Web
services also allow the communication between B2B appli-
cations. The running service can be completely independent
of the platform (standalone) or regarding a server. Running
the service independently of the platform is allowed by the
Net platform. In reality this is not entirely independent [6],
(81, [9].

This type of service consists of two main classes: the class

that contains the interface offered by the service (as well as
the implementation) and the class that launches in execution
a certain service. A Web service must meet the following
demands:
- it should be easily extended and reused in the new
applications. This characteristic is achieved by adopting
the object-oriented curriculum and through the use of the
modularization. A service can be perceived as a module or
as an object. The client should not be aware that the server
is placed on another machine, he should only know just how
to use a method of service as if it is an object belonging to
its own program,;

- it offers interoperability, regardless the platform, the
operating system and the programming language. This sen-
sitive issue was solved by making the decision to use XML
(eXtended Markup Language) in order to transmit data over
the network. XML vocabulary is a very general one, and
it has been decided to create a particularity, so that SOAP
(Simple Object Access Protocol) results. This only requires
a set of rules for formatting the XML message representing
the transmitted information;

- it should be transmitted through as many channels as
possible along the network. This demand is necessary
because many companies intend to use only certain transport
protocols for better security. It should be noted that the best
solution is to use the HTTP protocol (Hyper Text Transfer
Protocol) because of the impossibility of not being blocked
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by the firewalls.

- to have the possibility to describe and create client”
programs. For this issue raised by those who develop the
“client” services of the Web service, an ingenious solution
has been found: the development of a new XML subset
called WSDL which informs the customer on the structures
(objects) used by the services, on the exposed methods and
on the accessing manner (the parameters, the parameter:
type input, output, input and output, the allowed transport
protocols, the style and the coding, etc.). Due to the fix
characteristic that this language has, it was possible to
achieve the creation of tools for communication (necessary
for a client to invoke a Web service) only by using the WSDL
file that describes a certain service;

- to be easily found on the Internet. If a project needs
a particular functionality, the people who create it can
easily search on the internet a certain service and see if it
really satisfies the conditions for being used [11], [12]. This
requirement is achieved by using the UDDI registers.

The XML world is in a continuous development. There
are a lot of ideas for implementation and expansion, new
technologies and concepts. Here are a few of them: DTD,
XML Scheme, XPointer, XLink, XPath, XSLT, SOAP, WSDL,
UDDI, SAX, DOM, etc. JAXM [1], [5]. The understanding
of XLLM documents should include: the syntax and the rules
on which XML document is built; the spaces for names used
to identify a unique element; the XML documents validation
using the document DTD and the XML Scheme choosing a
methodology appropriate to the situation: DOM, SAX or a
hybrid technique.

XML can provide advantages when it is used to mark
high-structured information, such as the representation of
textual data from a relational database, information on data
structures of a programming language and so on. The type
of XML centered document data is used (read and edited)
generally by tools, as a preferred organization for data
communication between multiple applications. An example
of document-centered data structure is the following, which
contains information about a famous person [7], [11]. An
XML extension is represented by the XHTML vocabulary,
representing HTML documents with the correct XML syntax
such as (fig. 1).

For an XML document to be valid, it must fulfil certain
rules of syntax, the following default XML specifications:
the XML document must contain a single root element; every
element must be valid, thus, it must have a valid name, valid
attributes and it should contain a start label and one end
label; the items should be properly encapsulated.

The XML attributes can also have a space for names.
Although quite difficult to imagine this type of situation,
such a function can become very useful in processing certain
XML documents.

Baring in mind that the Web services have arisen from
the need of intercommunication and the experience offered
by previous products, they present the following benefits:

- they respect an Open Standard (Open Standard), that
allows the communication between components written in
different languages or running on different platforms;

- they have a modular character. Thus, companies can
reuse the same service in other projects; make a report by
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=Pl version="1.0" encoding="TITF -8"?=

=l—— Document that orgardzes the inforreation upon the
person-compter ——=

=Person sex="F =

<ourmarne=Micolae=f Surnare =

=Hame=Jokn =/hate=or

=Diatan=1103 2010 =Datan=

=|—The address of the person is & compoged elerent——=
=bddress=

=5treet rnher="1"block of flate="1">=Fepublicii «iStreet=
=Entrance=&=/FErtrance=

=hpattment=1 <{bpatment=

=City=Bucharest </Bucharest=

=District=- =/District=

=Country=Formania<iCountry=

=[hddress=

<l—A person rmay have more than a single contact
information——=

= Comdact Info =

= Comiact fype="telephone™>_ ... =fConfaci=
= Contact fppe=""email"=_______ =fComtact=
=filontact nfo=</Person=

Fig. 1. XML document

submitting no effort;

- they are easy to be implemented and the cost is reduced
because it is based on an existing infrastructure;

- they reduce the cost of the integration of Internet
applications and of the communication between B2B ap-
plications (Business to Business) representing an alternative
for companies that use these types of applications [13];

Running a service can be done in two ways- independently
(standalone) or in a context of a server. Running standalone
service - is allowed by the .Net platform. In reality it is
not entirely independent. This service consists of two main
classes: the class containing the interface provided by the
service (as well as the implementation) and the class that
launches the service into running. The class that contains the
interface and the functionality of the service is normal and
must conform to certain standards required by the platform
.Net. It can use various other modules installed on the
platform. The class that is responsible for launching the
service is actually the server and it has a standard form. It
announces the .Net platform that wishes to register a service
to a specific address of the system and at a specific port.
Then it gives information on service: what kind of service
it is (Singleton or one per request), which is the class that
defines the interface and the implementation, and as well as
the exposed methods. Then it remains on the waiting mode
(if we completed the implementation main method, it would
be equivalent to switching off the Web service) [7], [8], [9].

In this case the .NET platform behaves like a quasi server
and fig. 2 shows the route that the SOAP message runs from
client to server and back.

The steps are:

1. .Net platform receives request from the client as a SOAP
message and sends it further to register Web services.

2. The register non - serializes the message through a
SOAP Engine.

3. Based on the decoded message, the register loads the
desired customer service and call and search for the required
method.

4. The register receives the result of the requested method.

5. Register serializes result method through SOAP Engine.

6. Registry client sends the result that has been serialized
in SOAP.
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Fig. 2. The route of a SOAP request to a standalone service on a .NET

platform.

By running the service through a server, it gives a higher
power (having server-specific mechanisms for the optimal
allocation of applications, optimizing connections, using
sessions).

These files are specific to each server separately, so for
further information the server’s guide must be studied .This
running type can be run in two ways: running in a server that
supports services (an example is the IIS and .NET services)
or running the service through an application installed on
an applications web server e.g.: Apache AXIS on a server
running Orion or Tomcat. The most often used solution
for servers that support services is the combination of IIS
services.

The .NET (provided by Microsoft) or Apache Server with
the module .Net, in these cases, the server has facilities
offered by the .NET platform, the SOAP engine is not
embedded into the server. Unlike the standalone variant, in
this case, the server is responsible for managing services
and running them as well as replacing the rudimentary
version with a Web Services Registry [6], [15]. The second
solution is more complex, requiring the installation of server
applications (for e.g. Tomcat).

Inside it there will be installed a Web application that
replaces the service server. Through this application the
installed services management is taking place, and as well as
their charging and enforcement. In this case it is required the
step by step presentation route received by a SOAP request:

- the application Server receives a request from the client;

- based on the addressed URL, the message is sent to the
Web that is recorded at that location. Supposing that we have
got a SOAP message sent to the application Server SOAP
Web installed on the server;

- the requests processor non - serializes the message
by using the SOAP Content Engine of the Server SOAP
application;

- the processor of the requests locates the service to be
used, it loads and executes the method required by the client;

- the requests processor receives the result of the execution
method;

- the requests processor serializes the result of the method,
using the SOAP engine;

- the processor sends already serialized requests to the
applications server;

- the application server sends the response to the customer.

Since not all application servers support the installa-
tion of the SOAP service, it is demanded the usage of
a secondary application which intends the implementation
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of the functionality required by the SOAP specifications.
This Web application (SOAP) is free to be in charge with
the transport level, which is the server. There exist many
utility programs designed to alleviate the creation and the
maintenance with minimal effort of the web services such as:
Apache SOAP - Developed by Apache Organization; Apache
AXIS - Developed by Apache Organization, the successor
project of SOAP. It offers much more functionality, rebuilt
design, working speed and a better usage of the memory and
Net Platform [1], [11].

III. SIMPLE OBJECT ACCESS PROTOCOLL

SOAP stands for Simple Object Access Protocol. As the
name says it, SOAP is a simple protocol for accessing
objects. It was characterized as it follows: ”A universal in-
frastructure for distributed computing based on XM. A brief
analysis of this definition leads us to the next conclusions:

- the infrastructure implies that SOAP protocol is intended
to develop basic applications not only for simple applications
and B2B eCom. It assumes capable SOAP servers, which
hide the transport level;

- universal, present everywhere. This technology is in-
tended to be as an omnipresent standard, used to facilitate
communication between applications;

- the distributed calculation implies that SOAP can be used
to achieve the communication of the application or processes;

- based on XML it is emphasized that SOAP is a protocol
set up on a protocol built on rules required by the XML
language.

From another point of view, SOAP is the best effort of
the IT industry to standardize technology infrastructure for
the distributed multi-platform calculation based on XML.
Since SOAP is focused on issues common to all scenarios
for distributed calculating, it provides the following:

- a mechanism to define the unit of communication. SOAP
contains every message sent in an envelope (envelope) with
the default structure.

- a mechanism for managing errors. It must be able
to transmit error information and relate to the place of
production.

- a convention for representing RPC (Remote Procedure
Calls). This implies definition of structures to a standard
remote procedure call.

- an approach centered on the document to reflect patterns
of the document exchange in a more natural environment.
It is an alternative to RPC, to avoid the gradualism of the
interfaces.

- a link mechanism for SOAP messages at HTTP, these
being the most used communication protocol [16].

The most important part of the specified SOAP refers
to the packaging. Although it consists of only a few el-
ements, XML provides the structure and the extensibility
mechanisms that make the SOAP an appropriate basis for
distributed based calculations on XML. The organization
of a standard SOAP message is simple: the message is
represented by a root element called SOAP envelope (SOAP
envelope). It can optionally contain an area. There can
be placed one or more SOAP headers (SOAP headers)
and a body (body) that contains the data transmitted via
email. Any number of XML elements can follow the body
element. SOAP is a message from an XML point of view,
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S0AP HEAD

SOAP BLOGK

SOAP BLOCK.

S0AP BODY

SOAP BLOCK.

Fig. 3. SOAP message structure

including an envelope element containing the space name
http://schemes.xmlsoap.org/soap/envelope/. The envelope in-
volves defining the space name standard for the SOAP
protocol [11]:

- the SOAP-ENV attribute: encoding Style defines the
coding type of the message.

- SOAP-ENV is the space name containing elements of a
SOAP envelope (the header label and the body label).

- xsd defines the space name for XML scheme definition.
In this case it will be used the encoding scheme 2001.

- xsi defines the space name for the attributes for an
element in the XML Scheme.

Figure 3 displays the structure of a SOAP message.

The SOAP message header is a primary mechanism exten-
sion of the SOAP protocol functionality. The specifications
require only headers sent through a certain area to be XML
valid elements, without adding other restrictions [14].

IV. RELATED WORK

There are systems that provide information and processing
services that in general are independent of the hardware
platform, the access to them is made through the web
services. A web service is a collection of protocols and
standards used for exchanging data between applications or
systems. Basically, nowadays, a company is not obliged to
implement each of its already existing applications but it can
access a web service to obtain the desired information. There
results the re-usage of web services. Web services have a
modular architecture, becoming a scaling one [16].

SOAP defines, in addition to the type of input parameters,
two other types: the parameters of input / output and output
parameters. Input parameters are the equivalent value of the
transmission parameters for an operation call.

The output ones are equivalent parameters of passed
reference to the call of an operation. The output parameters
are not equivalent to standard programming; they resemble
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the idea of the return operation. An operation that has output
parameters is equivalent to an operation that returns more
results at once. There are various situations when SOAP
messages can require transmission of additional attachments.
The standard SOAP protocol offers support for sending large
binary data (such as pictures etc.) through encoding SOAP-
ENC: base64. Unfortunately, this method provides a low
efficiency, requiring processing time (check each character
not to be a specific XML, in this case changing the value of
a predefined constant) and also the result of occupying ap-
proximately one fourth more than its original size. Thereby,
in case of transmitting large amounts of information, this
solution is not feasible [2], [17].

V. TESTING WEB SERVICES

Each server works properly and gives you quick answers
if at a time it is connected to one user. Before we publish
a web application, we can simulate the operation of the
web server in terms of its usage by a large number of
users, selecting the same connection at the same time to
avoid and to correct possible errors in the server from the
configuration of the server and of the web application. There
are many applications that test the functionality performance
(less response time) that can be used both by programmers
and by administrators.

One of the applications used for testing web services is
the Stress Web server Tool [18], which uses SOAP calls to
methods which are nothing else than HTTP requests to send
a set of data in XML format, using a POST request to the
web server.

The answer is given by the server using the XML lan-
guage. An example of a SOAP request to Google’s services
Web Services API, is shown in Figure 4.

The message

* PLACE YOUR GOOGLE API ACCESS KEY HERE*
will be replaced with an API to a specific web service. The
three parameters of the web service are:

- the service address,

- the service action,

- the API code.

For example the

http://babelfisc.altavista.com

web service has the API key

ABQIAAAA4GeGhFIXPK7zGjpjAwSFxBQJo8oW7
_0I3a5vonxbmK4B6u-1zxTXkJdb8RkXjxBO9RsYC
_IfLTxXPcw

and the web service

http://api.google.com/search/beta2

has the API key

ABQIAAAA4GeGhFIXPK7zGjpjAw5SFxBSaEdB
_d8et7y YsRBjirKPE9SxK2RSw5rS09E36k VvL3r1k2CIbUi0-
zQ and the action: SOAPACTION
“url:GoogleSearchAction”.

The test script of the web service is the one in figure
5.

Test result can be analyzed by viewing the report generated
by the application in Figure 6.

The application generates several types of graphical re-
ports and after testing them, graphs according to Figure 7
and 8 are obtained. The application has been configured to
test the call of the web service with 10 users simultaneously.
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Fig. 6. The report of testing the web service
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VI. CONCLUSION

The conclusion goes here. SOAP provides a way of
communication among applications, which run on different
operating systems. These systems may contain different
technologies and programming languages [5]. This protocol
uses a way of communication among applications in Internet
with the help of HTTP, this one is implemented in all browses
and web servers [3, 10]. In practice there are different types
of the message models in SOAP, from these RPC is the most
common. For RPC the client sends a request towards a server
and the server sends an answer to the client. SOAP is the
successor XML-RPC as it has borrowed the way of data
transporting, interaction neutrality and envelope/header/body.
Because of the length of XML format, SOAP may be
rather slow compared to middleware technologies (CORBA).
Google uses SOAP type services while Yahoo services use
REST. Any architecture may be chosen by the user, it has
to be properly selected as to be easily used by the client,
and the practice as well as the example tested in this paper
has proved that every architecture has both advantages and
disadvantages.
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