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ABSTRACT 
This article focuses on the basic idea of web services and its basic protocols. Basic architecture of SOAP & REST as well as the comparison of SOAP & REST. 

 

KEYWORDS 
DISCO, REST, SOAP, UDDI, WSDL. 

 

WHAT IS WEB SERIVCES 
eb service is a software system designed to support interoperable machine-to-machine interaction over a network. Distributed components are 

interfaced via non-object-specific protocols 

 

FIGURE 1: COMMUNICATION BETWEEN DIFFERENT APPLICATION [8] 

 
In other words, Web Services is a software system that allows machines (including servers) to communicate with each other regardless of each individual 

machine’s operating systems and programming languages. The Symons’s Extensible Markup Language (XML) Page provides a very nice formula that neatly 

defines the major components of Web Services [1]: 

Web services = XML + SOAP + WSDL + UDDI 

FIGURE 2: WEB SERVICES STACK [8] 

 
XML (EXTENSIBLE MARK-UP Language) 

XML is an acronym for eXtensible Mark-up Language and was developed and finalized by the W3C in 1998. XML is a well formed, tree structured, plain text 

document that is human readable and machine consumable. 

XML forms the basis for all modern Web services, which use XML-based technologies to describe their interfaces and to encode their messages. WSDL, SOAP, 

and UDDI all use XML-based messaging that any machine can interpret [1]. 

WSDL (Web Services Description Language) 

WSDL is an XML-based format for describing Web services. Clients wishing to access a Web service can read and interpret its WSDL file to learn about the 

location of the service and its available operations. Through the WSDL, a Web services client learns where a service can be accessed, what operations the service 

performs, the communication protocols the service supports, and the correct format for sending messages to the service. 

A WSDL file is an XML document that describes a Web service using six main elements: 

Port type – groups and describes the operations performed by the service through the defined interface. 

W
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Port – specifies an address for a binding, i.e., defines a communication port. 

Message – describes the names and format of the messages supported by the service. 

Types – defines the data types (as defined in an XML Schema) used by the service for sending messages between the client and server. 

Binding – defines the communication protocols supported by the operations provided by the service. 

Service – specifies the address (URL) for accessing the service. 

The WSDL document that describes a Web service acts as a contract between Web service client and server. By adhering to this contact the service provider and 

consumer are able to exchange data in a standard way, regardless of the underlying platforms and applications on which they are operating [1]. 

UDDI (Universal Description Discovery and Integration) 

UDDI is a standard sponsored by OASIS (Organization for the Advancement of Structured Information Standards). Often described as the yellow pages of Web 

services, UDDI is a specification for creating an XML-based registry that lists information about businesses and the Web services they offer. UDDI provides 

businesses a uniform way of listing their services and discovering services offered by other organizations. Though implementations vary, UDDI often describes 

services using WSDL and communicates via SOAP messaging. Registering a Web service in a UDDI registry is an optional step, and UDDI registries can be public or 

private (i.e. isolated behind a corporate firewall). To search for a Web service, a developer can query a UDDI registry to obtain the WSDL for the service he/she 

wishes to utilize. Developers can also design their Web services clients to receive automatic updates about any changes to a service from the UDDI registry [1]. 

SOAP (Simple Object Access Protocol) 

SOAP is one of XML-based web service's messaging protocols, which is used for information exchange in distributed computing environment. SOAP defines 

mechanisms for message transferring between distributed system and remote procedure call (RPC) processes. Web services use SOAP to send messages 

between a service and its client(s). Because HTTP is supported by all Web servers and browsers, SOAP messages can be sent between applications regardless of 

their platform or programming language. This quality gives Web services their characteristic interoperability. 

Data is sent between the client(s) and the Web service using request and response SOAP messages, the format for which is specified in the WSDL definition. 

Because the client and server adhere to the WSDL contract when creating SOAP messages, the messages are guaranteed to be compatible [1]. 

Anatomy of web services  

Basic Architecture of web services 

The basic architecture includes Web services technologies capable of [6]: 

• Exchanging messages 

• Describing Web services 

• Publishing and discovering Web service descriptions 

The basic Web services architecture defines an interaction between software agents as an exchange of messages between service requesters and service 

providers. Requesters are software agents that request the execution of a service. Providers are software agents that provide a service. Agents can be both 

service requesters and providers. Providers are responsible for publishing a description of the service(s) they provide. Requesters must be able to find the 

description(s) of the services. 

The basic Web service architecture models the interactions between three roles: the service provider, service discovery agency, and service requestor. The 

interactions involve to publish, find, and bind operations. These roles and operations act upon the web service artifacts: the web service software module and its 

description. In a typical scenario a service provider hosts a network accessible software module (an implementation of a web service). The service provider 

defines a service description for the web service and publishes it to a requestor or service discovery agency. The service requestor uses a find operation to 

retrieve the service description locally or from the discovery agency (i.e. a registry or respository) and uses the service description to bind with the service 

provider and invoke or interact with the web service implementation. Service provider and service requestor roles are logical constructs and a service may 

exhibit characteristics of both. 

Requesters and providers interact using one or more message exchange patterns (MEPs) that define the sequence of one or more messages exchanged between 

them. A service description is hosted by a discovery service, to which a provider publishes the description, and from which the requester discovers the 

description. The description includes data type and structure information, identifies the MEP, and contains the address of the service provider. 

The extended architecture describes Web services support for MEPs that group basic messages into higher-level interactions, details how support for features 

such as security, transactions, orchestration, privacy and others may be represented in messages (SOAP modules), and describes how additional features can be 

added to support business level interactions. The extended architecture builds on the basic architecture using the extensibility mechanisms inherent in the basic 

technologies. 

Software agents in the basic architecture can take on one or all of the following roles: 

• Service requester -- requests the execution of a Web service 

• Service provider -- processes a Web service request 

• Discovery agency -- agency through which a Web service description is published and made discoverable 

A software agent in the Web services architecture can act in one or multiple roles, acting as requester or provider only, both requester and provider, or as 

requester, provider, and discovery agency. A service is invoked after the description is found, since the service description is required to establish a binding. 

 

FIGURE 3: WEB SERVICES ACTORS, OBJECTS & OPERATION [6] 

 
Features of Web services 

Web services provide several technological and business benefits, a few of which include: 

• Application and data integration 

• Versatility 

• Code re-use 
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• Cost savings 

The inherent interoperability that comes with using vendor, platform, and language independent XML technologies and the ubiquitous HTTP as a transport 

mean that any application can communicate with any other application using Web services. The client only requires the WSDL definition to effectively exchange 

data with the service – and neither part needs to know how the other is implemented or in what format its underlying data is stored. These benefits allow 

organizations to integrate disparate applications and data formats with relative ease. (Web services provide interoperability between various software 

applications running on disparate platforms/operating systems) 

(Web services allow software and services from different companies and locations to be combined easily to provide an integrated service.) 

Web services use open standards and protocols 

Web services are also versatile by design. They can be accessed by humans via a Web-based client interface, or they can be accessed by other applications and 

other Web services. A client can even combine data from multiple Web services to, for instance, present a user with an application to update sales, shipping, and 

ERP systems from one unified interface – even if the systems themselves are incompatible. Because the systems exchange information via 

Web services, a change to the sales database, for example, will not affect the service itself. 

Code re-use is another positive side-effect of Web services' interoperability and flexibility. One service might be utilized by several clients, all of which employ 

the operations provided to fulfill different business objectives. Instead of having to create a custom service for each unique requirement, portions of a service 

are simply re-used as necessary. All these benefits add up to significant cost savings. Easy interoperability means the need to create highly customized 

applications for integrating data, which can be expensive, is removed. Existing investments in systems development and infrastructure can be utilized easily and 

combined to add additional value. Since Web services are based on open standards their cost is low and the associated learning curve is smaller than that of 

many proprietary solutions. Finally, Web services take advantage of ubiquitous protocols and the Web infrastructure that already exists in every organization, so 

they require little if any additional technology investment. Web services allow the reuse of services and components within an infrastructure .Web services are 

loosely coupled thereby facilitating a distributed approach to application integration . 

What is soap  

Architecture of SOAP message 

SOAP messages are XML documents that contain some or all of the following elements [2] 

• Envelope – specifies that the XML document is a SOAP message; encloses the message itself. 

• Header (optional) – contains information relevant to the message, e.g., the date the message was sent, authentication data, etc. 

• Body – includes the message payload. 

• Fault (optional) – carries information about a client or server error within a SOAP message. 

 

FIGURE 4: DIAGRAM OF A SOAP MESSAGE [3] 

 
Advantages of the SOAP 

• Supported by the popular companies such as IBM & Microsoft and also supported by open source communities 

• Simple & easy to understand because the messages of SOAP is in XML 

• SOAP is scalable for transporting messages because its uses HTTP protocol 

• SOAP is Platform independent & portable[7] 

Disadvantages of the SOAP 

• SOAP is slow because of parsing of envelop all time. 

• SOAP coding is complicated. Performing SOAP request is quite detailed. The 

• SOAP programmer has to construct a message, put the arguments in the message, and then send it. After that, he has to wait for reply, parse the reply XML 

message, and find out the data. 

• The roles of interacting parties are fixed, when relying on HTTP as a transfer protocol and not using Web services addressing. Only one party (the client) 

can use the services of the other. So developers must use polling instead of notification in these common cases. 

• SOAP toolkit is always needed for the developers to form requests and parse the results. 

• There is no standard way to dynamically discover the services (for example, parameters, methods). 

• It is depending on WSDL which is an external standard [7]. 

What is REST? 

REST defines a set of architectural principles by which you can design Web services that focus on a system's resources, including how resource states are 

addressed and transferred over HTTP by a wide range of clients written in different languages. 

The acronym REST stands for Representational State Transfer, this basically means that each unique URL is a representation of some object. To get the contents 

of that object using an HTTP GET, to delete it, use a POST, PUT, or DELETE  

• Resources are identified by uniform resource identifiers (URIs) 

• Resources are manipulated through their representations 

• Messages are self-descriptive and stateless 

• Multiple representations are accepted or sent 

REST way of designing the web services 
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The web service makes available a URL to a parts list resource

This type of design, 

• Create a resource for every service. 

• Identify each resource using a URL. 

Advantages of the REST 

• Main advantage for the REST is that, it is easy technology, which can be used to create web services. Using REST gives more b

implement web services developers need to know HTTP, HTML and XML and they can start building Web services right away, without needing any toolkit.

• Another benefit of the REST interface is that requests and responses can be short.

• REST developers can easily create and modify an URI to access different Web resources.

• With the support for caching, REST provides improved response times and server loadings.

• By reducing the need to maintain communication state, REST improves server scalability. This means that initial and subsequen

different servers. 

• Since a single browser can access any resource and application, REST demands less client

• With the use of hyperlinks in content, a separate resource discovery m

Disadvantages of the REST 

• REST is a good solution for most Web service, but not the best, because in REST data is sent as parameters in URIs. This is n

of data such as purchase orders can be too big and too complicated for an URI.

• Probably the most important debate is the security area. REST calls go over HTTP that creates not reliable messaging.[7]

Comparison of SOAP & REST 

 

SOAP 

Focus on design of integrated (distributed) applications

Designed to handle distributed computing environments[2]

Activity/Service oriented 

Conceptually more difficult, more "heavy-weight" than REST Harder to 

develop, requires tools[2] 

Lack of standard naming mechanism 

The prevailing standard for web services, and hence has better support 

from other standards (WSDL, WS-*) and tooling from vendors

Who's using REST? 

All of Yahoo's web services use REST, including Flickr, del.icio.us API uses 

it, pubsub, bloglines, technorati, and both eBay, and Amazon have web 

services for both REST and SOAP. 

FIGURE 6
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FIGURE 5: WEB SERVICES DESIGN USING REST 

resource.  A client uses this URL to get the parts list [4] 

Main advantage for the REST is that, it is easy technology, which can be used to create web services. Using REST gives more b

developers need to know HTTP, HTML and XML and they can start building Web services right away, without needing any toolkit.

Another benefit of the REST interface is that requests and responses can be short. 

URI to access different Web resources. 

With the support for caching, REST provides improved response times and server loadings. 

By reducing the need to maintain communication state, REST improves server scalability. This means that initial and subsequen

Since a single browser can access any resource and application, REST demands less client-side software to be written than other approaches.

With the use of hyperlinks in content, a separate resource discovery mechanism is not needed [7]. 

REST is a good solution for most Web service, but not the best, because in REST data is sent as parameters in URIs. This is n

g and too complicated for an URI. 

Probably the most important debate is the security area. REST calls go over HTTP that creates not reliable messaging.[7]

REST 

Focus on design of integrated (distributed) applications 

Designed to handle distributed computing environments[2] 

Focus on scalability and performance of large scale distributed hypermedia 

systems 

Assumes a point-to-point 

Communication model--not usable for distributed computing environment where 

message may go through one or more 

Intermediaries[2] 

weight" than REST Harder to 

Resource oriented 

Simpler to develop than SOAP Small learning curve, less reliance on tools

Concise, no need for addition al messaging layer[2]

The prevailing standard for web services, and hence has better support 

*) and tooling from vendors 

URI: Consistent naming mechanism for resources

Lack of standards support for security, policy, reliable

messaging, etc., so services that have more sophisticated requirements are harder 

to develop 

All of Yahoo's web services use REST, including Flickr, del.icio.us API uses 

it, pubsub, bloglines, technorati, and both eBay, and Amazon have web 

Who's using SOAP? 

Google seams to be consistent in implementing their web services to use SOAP, 

with the exception of Blogger, which uses XML

services in lots of enterprise software as well.

 

FIGURE 6: HOSTBRIDGE AND THE SOAP WEB SERVICES MODEL [2] 
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Main advantage for the REST is that, it is easy technology, which can be used to create web services. Using REST gives more benefit to the users. In order to 

developers need to know HTTP, HTML and XML and they can start building Web services right away, without needing any toolkit. 

By reducing the need to maintain communication state, REST improves server scalability. This means that initial and subsequent requests can be handled in 

side software to be written than other approaches. 

REST is a good solution for most Web service, but not the best, because in REST data is sent as parameters in URIs. This is not very good. The large amounts 

Probably the most important debate is the security area. REST calls go over HTTP that creates not reliable messaging.[7] 

Focus on scalability and performance of large scale distributed hypermedia 

not usable for distributed computing environment where 

Simpler to develop than SOAP Small learning curve, less reliance on tools 

Concise, no need for addition al messaging layer[2] 

sources 

Lack of standards support for security, policy, reliable 

messaging, etc., so services that have more sophisticated requirements are harder 

Google seams to be consistent in implementing their web services to use SOAP, 

with the exception of Blogger, which uses XML-RPC. You will find SOAP web 

services in lots of enterprise software as well. 
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1. REST has no WSDL interface definition  

2. REST is over HTTP, but SOAP can be over any transport protocols such HTTP, FTP, ST

3. SOAP is using soap envelope, but REST is just XML. 

 

FIGURE 7:
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