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The Web as it was 

•Designed for people to get information
• Focuses on visual display (as in HTML)
• Lacks support for meaning
•Weak Interactivity and Reusability

•Supports low-level interactions
•HTTP is stateless
• Processing is client-server
• Creates avoidable dependencies among what should 

be independent components

But, Not easy to program

2

Uploaded By: Haneen Abu al hawaSTUDENTS-HUB.com



Service-Oriented Computing: Semantics, Processes, 

Agents

August 2004

2© Singh & Huhns

The Web as it is becoming

•Enable interactions autonomous, 
heterogeneous parties (information 
providers and users)
•Go beyond visual display to capture meaning →

Semantic Web 
•Support standardized interfaces →Web services
•Support complex activities → processes
•Support rich interactions among autonomous 

parties → agents
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What is an API

4

An API is where you tell a program you don't own to run.

• A stand for application, P for programming, and I for interface.

• You can think of an API conversely. The interface (I) is where 

you tell a program (P) to run in an application (A).

• A simple example of this is Google. 

• The browser or webpage is the interface. 

• The program is the search function. 

• The application is Google.

• When referring to APIs, people usually mean ones that exist 

where the server is located.
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What is an API?
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History of (Web) APIs
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Web Service - definition?

•A piece of business logic accessible via the Internet 
using open standards (Microsoft)

•Encapsulated, loosely coupled, contracted software 
functions, offered via standard protocols 
(DestiCorp)

•A set of interfaces providing a standard means of 
interoperating between different software 
applications, running on a variety of platforms 
and frameworks (W3C)

Our working definition: A service is functionality 
that can be engaged
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What is a Web Service?
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Web Services Vs APIs
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Web Services Vs Web Applications
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Using xml.api vs json.api – Google Trends
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Web Services

Service Requester

(Client)

Service Provider

Discovery 
Services

Publish

(registration)

Find

(discovery)

Interact

(delivery)

Service Description

Service Description
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Scope

Includes wherever Internet and Web 
technologies are employed
•Internet
•Intranet: network restricted within an 
enterprise
•Extranet: private network restricted to 
selected enterprises
•Virtual Private Network (VPN): a way to 
realize an intranet or extranet over the 
Internet
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Service Composition (API Mashup)

• Is when you use several APIs to make your own API. 

• Example : a travel website using the APIs of several airline 

companies to find the flight and price availability for the 

flight you search for. Using several APIs can be powerful.

•Obviously desirable and challenging

• But is this what we want?
• Can or should implementations be hidden?

• What about organizational visibility?

• How to assess risk? How to handle exceptions?
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Going Beyond the Idea of a Passive Object

•Passive Objects vs. Active Services : traditional 
object-oriented programming often treats objects 
as passive entities that respond to method calls. 
• In contrast, RESTful services are active participants 

in a distributed system, capable of initiating actions, 
communicating with other services, and 
maintaining state (if needed). 

•Proactive Behaviour : Services can act 
autonomously, such as triggering events, invoking 
call-backs, or pushing notifications to clients. 
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Applications of Composable Services

•Portals: integrates multiple services to provide a unified 
user experience.

• Legacy system interoperation: Modernizing an old 
banking system by wrapping its functionality in RESTful 
services.

•E-commerce: An online shopping platform that 
composes services for different functionalities.

•Virtual enterprises: A network of small businesses 
collaborating to form a virtual enterprise.

•Grid computing: A scientific research project that uses 
grid computing to process large datasets.
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Autonomy

Independence of business partners (users and organizations):
Web services allow business partners to operate independently while 

still collaborating effectively

• Political reasons: 
• Ownership of resources: who controls the resources (data, infrastructure, 

etc.) that are exposed or consumed through the service.
• Control, especially of access privileges: to ensure that only authorized users 

or systems can interact with the service.
• Payments: Web services often involve financial transactions

• Technical reasons: 
• Opacity of systems with respect to key features, e.g., precommit in 

distributed databases: 
• Opacity refers to hiding the internal workings of a system from its 

users or consumers, ensuring they only see the desired functionality.
• The precommit phase is a critical step in the two-phase commit 

(2PC) protocol, which ensures atomicity and consistency across 
multiple nodes.
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Heterogeneity

• Heterogeneity in web services refers to the diversity of 
systems, technologies, platforms, and protocols

• Independence of component designers and system architects

• Political reasons
• Ownership of resources: In heterogeneous environments, different 

entities may own and control the resources (data, infrastructure, etc.) 
exposed through web services.

• Technical reasons
• Conceptual problems in integration: differences in how systems 

represent data, processes, and business logic.
• Fragility of integration: they rely on multiple components working 

together seamlessly.
• Difficult to guarantee behavior of integrated systems
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Dynamism

• refers to the ability of systems to adapt, evolve, and respond 
to changes in real-time without requiring complete 
reconfiguration or downtime.

• Independence of system administrators

• Needed because the parties change
• Architecture and implementation

• Behavior

• Interactions

• Make configurations dynamic to improve service quality and 
maintain flexibility
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Locality: How to Handle the Above

•Reduce sharing of data and metadata to reduce 
inconsistencies and anomalies
•Reduce hard-coding, which reflects out-of-band 

agreements among programmers
• Bind dynamically to components
• Use standardized formats to express data
• Express important knowledge as metadata
• Use standardized languages to express metadata

•Relax consistency constraints
• Obtain remote knowledge only when needed
• Correct rather than prevent violations of constraints: 

often feasible
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