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ABSTRACT

Keywords: E-Commerce, Innovative Collaborative Product Development, Information

Sharing, Concurrent Engineering, Virtual Teams, Object Orientation, and Object

Database.

This research presents a distributed collaborative information system that facilitates
virtual multi-disciplinary collaborative product development activities. Thus enabling
organisations to compete in increasing global competition to deliver the right product at
the right time and at the least cost. This necessitates the development and utilisation of

etfective collaborative computer systems that support the entire product development

lifecycle.

The research 1n this thesis addresses the problem of distributed collaboration from the
perspective of an internet based system that provides mechanisms to allow integrated
information sharing from the initial concepts through to the realisation and the
marketing of a product. The developed work effectively removes the barriers caused

between, people with different expertise, incompatible software and hardware, and the

non-standardisation of data formats.

The problem of distributed collaboration caused by ineffective knowledge sharing leads
to the late detection of discrepancies and conflicts in the product development lifecycle
when 1t 1s costly 1n terms of time and money to correct. Thus lowering development

costs, improving the time to market, increasing innovation and product quality.

This research project addresses the problem of knowledge sharing in a more efficient
way by the development of a novel conceptual knowledge sharing system that supports

an innovative integrated collaboration framework for the entire product development

lifecycle.

The major objectives of this research work are to: (1) develop an architecture that
facilitates collaborative information sharing across multiple disciplines that is capable
of supporting the entire product development lifecycle, (2) integrate the research into

collaborative environments from the fields of Concurrent Engineering, Computing



Science and Cognitive Psychology to overcome the barriers to collaboration, (3)
develop a collaborative software environment for product development, and (4)
demonstrate the feasibility of distributed conceptual information sharing and structuring

via a case study.

The developed system comprises of an information sharing protocol and a set of
modules concept mapping, data sharing and structuring, data standardisation, object
oriented database, conflict resolution, and Hypertext Transfer Protocol (HTTP)

accessed document modules.

The work has been seen as a vital step forward in the attitudes and the approach taken to
the distributed collaboration problem. The macro situation must first be considered and
then supported through micro domain considered systems. The problems with the
disparate nature of the systems of today are the result of the restricted approach of the
previous research on micro sub systems that neglect concern for the holistic integration

of people, processes and technology as is addressed by this research.
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CHAPTER 1.Introduction

1.1. Overview

Novel product development systems facilitate high quality, flexible, cost effective,
timely to market products, these are crucial elements to be competitive in a global
market. The prime sphere requiring improvements to be made within current practices
of product development is in the area of distributed product development team
communications. Widely available technologies such as the telephone, email, and more
recently the advent of instant messengers are too generic to provide an effective
distributed environment for successful information sharing. Successful utilisation of

distributed product development teams requires advanced communication tools and

Concurrent Engineering (CE) techniques.

CE used successfully as an approach to product development sustains competitive
advantage through the integration of lifecycle requirements early on in the design phase
resulting in the faster and cheaper manufacture of superior quality products. The key to
success 15 accurate, timely and effective communication from a range of distributed

parties within the conceptual / design phase thus reducing errors and therefore costs.

Design information needs to be available to all concerned parties from the outset.
Accurate and timely information is essential for superlative product development.
Collation and communication of multifaceted requirements is fundamental to ensure

that a proposed design 1s as accurate and correct as the available information resources

allow.

It 1s vital that the information gathering process be undertaken at the earliest stages in

the product development to ensure that the impact of accurate design decisions is

maximised. Problems discovered early in the design process (particularly during the



first 20% ot the cycle time) are easier to solve than those discovered later (Prasad
(1996)).

Important 1n accurate distributed communication is the group creation of collective
comprehensible models. Conventional systems use complex data collation models that
place a restricted domain on potential users of the technologies. The shared model
needed to facilitate effective benefits requires a basis in natural human cognition

avoliding unnecessary depiction complexities yet flexible enough to represent complex

data.

1.2. Rationale for an Innovative Product Development Platform

Product development raises a number of design and function criteria, such as cost,
quality, function, expected maintenance, and intended market. All of these areas
require effective communication among a group to avoid potential pitfalls later in the
development lifecycle. Focus on the accuracy and completeness of distributed
information sharing at the earliest opportunity embraces the philosophy of Concurrent

Engineering rather than trying to deal with what is an integrated problem in piecemeal.

The increase in collaborating organisations sharing expertise to stay competitive leaves
a void where previous facilitating tools are minimal in function. Currently each tool
only provides part of the solution; they lack the integrated completeness, which is in

itself a prime enabling factor.

The need for distributed product development teams arises from today’s highly
competitive global markets. Product development teams often require expertise from
around the globe; previously geographic co-location was the only mechanism available
to achieve performance from such teams. However co-location can prove very
expensive or even impossible. The more skilled a team member is the greater
likelihood their skills are in demand; commonly they are working concurrently, on

multiple projects at a time (CENTEX (1999)). Hence making co-location impractical.

The actual design costs are only a small proportion of the overall product development

cost, however the design phase determines the majority of the overall production costs.



The conceptual phase represents an even smaller proportion of the overall product
development cost, and has consequently a larger impact on the future product’s costs,

and therefore should be considered as of greater significance than is generally the case

at present.

The benefits that consequently derive from an improvement in the communication of a
distributed concurrent engineering team are a reduction in costs, a reduction in time to
market, an improvement in business processes throughout the product lifecycle, and an
improvement in the final applicability to market for the product. The entire product
development lifecycle is considered in this research project providing the previously

mentioned improvements.

Costs are reduced via a variety of benefits to the activating team; the enhanced
communication brings about greater efficiency in terms of understanding, speed of
realisation and of improvement in processes. These benefits assist in avoiding the
problems, which often bring about modifications later on in the lifecycle. These
changes are costly to make and would be reduced with effective communication of
ideas and requirements. The time to market is effectively reduced in much the same
manner, with a reduction in time-consuming changes later in the lifecycle the overall

development period will be decreased.

Business processes are placed under increased scrutiny within such a communication
medium, problems are highlighted with greater ease and there is sufficient means for

discussion to resolve them.

Improving the applicability to market requires the involvement of the end users and
customers of the product, if their input can be gathered at the stages where change can
be made accordingly the final product will stand a much greater chance of satisfying the
end market. Admittedly if the product has an inherently long development period when

user 1deals are subject to change then the emphasis of this input should be weighted

correspondingly.

The target user domain 1s greatly expanded from the usual special technically skilled

members of a project team. This is achieved via the presentation of an information



structure which can be created and reviewed at varying levels of complexity from
obtaining just the essence of an idea to a detailed model which could be produced and
manufactured, and is hence vastly accessible. This then facilitates the inclusion of end
product users, assembly teams, sales, and marketing, i.e. categories of people who have
relevant input that makes a big difference if captured early on within the product
lifecycle. With the more traditional and thus sequential design approach this input

would arrive at a much later stage when redesign is costly, even prohibitive.

The anonymity of many within a workforce, a sense of a lack of importance and active
contribution in larger corporations is often due to their lack of opportunities to
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