
chapter 1 

Introduction 

1.1 Background 

Computer systems are one of the major revolutions of history. Until about 1980- 1985, 

computers were large and expensive. As a result, most organizations had only a 

limited number of computers and there were very limited technologies to interconnect 

each computer, so they operated independently from one another [01]. 
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There were two technological breakthroughs that pioneered the change of independent 

operation of computers, around 1985. One breakthrough was the invention of small, 

powerful and inexpensive microprocessor based computers. The second one was the 

development of high-speed networks for computer systems. The result of these 

technologies ended the computers being operated independently [01]. With the rising 

of network computer systems, people tried to take advantage of distributed computer 

systems, resulting in concepts such as "Data distribution", "Distribution of 
... 

Computations" and "Applications distribution". To achieve these kinds of 

technological advances, some protocols (Eg: TCP, UDP, HTTP, SMTP, FTP, etc), 

some middleware (Eg: Socket, RPC, RM I, etc), networking OS (Eg: Windows NT, 

Windows 2000, etc) or totally distributing clustering OS (Eg: Linux Rock Cluster) and . 
many more technologies were developed. ~0 
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Today, organizational IT environments are getting more and more user fricndil.} 

However, developing user friendly applications to cater for complex requirements irv/ 

unified manner is not that feasible. In many business operations, IT systems are not 

single units. They may be a combination of several distributed systems, irrespective of 

whether they are purchased systems, in house developed systems, or open source 

systems. As a single system they may not be complex, but as a distributed system they 

form a complex architecture. Even though it is easier to maintain a single system, 

maintaining a distributed system is a complex task. Specially, the communication 

protocol should support ambiguous business operations. 



1.2 The Problem 

Most of the times, organizational information systems are not single homogeneous 

umt. There are many issues related to information transfer mechanisms between 

heterogeneous systems. If one system requires the other system's or systems' 

information, owner of information must provide an API to the requesting system to 

get the information. However, APis are not provided for highly customized 

applications. Even if an API is provided, it may not guarantee the compatibility of two 

sets of systems for communication. In addition, other way is using a Middleware. It is 

not easy to address most of the required properties such as, language independence, 
~ 

OS independence, better performance, adequate level of secunty in a single 
;I 

Middleware. If any Middleware addresses the above properties at some level, however, 

most of the times there might be issues regarding tightly coupled interfaces, and the 

architecture. Technologies such as web-services provide good solutions for the above 

issues. However, web services' interfaces structure is highly dependent on the 

information. Parallel development of communicating systems' interfaces can be a 

difficult task without considering the other end interface. Furthermore, web-services 

may not be able to cope up with the highly dynamic nature of system life cycle . 

... 

1.3 Strategy 

Latest communication methods have provided sufficient solutions to overcome 

information transfer or sharing issues. New technologies such as web-services are 

more than capable of handling the information transfer process in a proper way. 

However, those new technologies arc incapable of handling independent 

communications at the information level, systems development in parallel and highly 

dynamic system changes. When considering a business domain, most of the business 

functions and information have a static nature rather being highly dynamic. If the 

mformation transfer mechanism is based on business processes, rather than on 

information systems· procedures, the development of a better communication 

mechanism can be much simpler. In simple terms, considering the business processes 

will be resulted in a near prefect solution for the above mentioned issues. 
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1.4 Why it is Important? 

Today, most of the organizational IT systems arc heterogeneous distributed systems. 

But many business operations cannot survive in their own information sets. 

Sometimes selected information are maintained in other distributed systems or some 

repositories outside the organization. If there is a standard information transfer 

protocol, development can be done much easier and issues such as architecture, 

interfaces, future expansions and integrations with other systems can be easily 

overcome. 

~ 

1.5 Objective of the Project 
/ ' 

Develop a protocol to transfer information between heterogeneous systems in a secure 

and efficient manner for dynamically developing systems. 

1.6 Project Scope 
... 

Main goal of this project is to develop a protocol or a standard way to facilitate better 

mformation transfer between heterogeneous systems. There are many more 

technologies available to communicate between distributed systems. If a distributed 

system is developed using existing technologic~. most of the times there might be 

issues regarding tightly coupled interfaces and may be in the architecture too. 

Therefore the scope of this research is to identify the available technologies and to 

assess advantages and disadvantages of avai lable technologies, and develop a new 

protocol that totally or partially uses some available protocors or may operate on top 

of the existing protocols. This new protocol should address the platform independence, 

performance, security and other important parameters. 
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1.7 Deliverables 

• Design of a new information transfer protocol and its standards. 

• Information transfer system for heterogeneous platforms that use this new 

protocol. 

• Source code of developed system. 

• Thesis of the M.Sc. project. 

1.8 Resource Requirements • 
J I . 

• University of Moratuwa LeamOrg system (MIS) · 

• Open source Moodie system 

• PHP Engine 5 .X 

• MySQL database server 5.X 

• Some libraries might be used based on requirements 

• Personal Computer or Laptop with OS 

• Integrated Development Environments (IDEs) 
... 

1.9 Structure of the Thesis 

This thesis consists of seven main sections and two appendixes. The second chapter 

describes the high level methodology of this research. The third chapter includes the 

review of the referred literature, which covers core areas of the study. The fourth 

chapter describes the new protocol design and its standard. The fifth chapter explains 

the case study in which the new protocol will be applied. The sixth chapter includes 

the development mythology for the case study based on the new protocol. The seventh 

chapter analyses the test results with the performance evaluation. The final chapter, 

which is the conclusion, presents the concluded remarks and the possible future work 

as an extension of this study. The reference section is included as a proof of the study 

and Annex-A wraps up this document including test data and results. 
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