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Introduction

This report investigates the opportunities for using e-commerce within our company from a product design and development viewpoint. We have deliberately ignored the marketing and direct selling aspects of e-commerce technologies as this is not our field.

The introduction of e-commerce technologies will have an impact upon both our internal operations and our relationships with our customers and suppliers. We anticipate that these technologies will help us work more efficiently, have better relationships with our customers and extract maximum value from our suppliers. All of these will help the company perform more effectively in the marketplace.

Opportunities for the use of e-commerce technologies

We have considered two major areas within the company: general corporate communications, both internal and external, and the more specific case of the use of e-commerce technology within the R&D department for product design.

Communications

Our existing communication channels are the telephone and fax, mail and direct communication. However, there are a number of newer communications technologies which we should consider implementing:

· A corporate website containing important information for our customers and suppliers. This acts as our company’s “public face” on the Internet, and additionally would help with general PR and investor relations.

· The use of email for communication within the company and with our customers and suppliers. This is a very fast and convenient way of communicating, both on a person-to-person basis and within groups.

· Video conferencing- this may have benefits when arranging meetings with customers (particularly customers from abroad) or to communicate with our engineers working in the field. The cost of these systems has fallen dramatically in the last few years, and it is potentially a great time-saver.

· Network file storage and databases could be used to share and manage data within the company. This ensures that files are kept together in a logical structure, and that critical data can be backed up centrally.

· Virtual Private Networks (VPN): These are systems which allow our corporate computer networks to be linked across the wider Internet, but without the general public gaining access to them. They can be used, for example, to link a branch office to the headquarters, or to allow employees working away from the office on a laptop computer to connect to the corporate network. VPN technology is considerably cheaper than the use of dedicated lines, and is both secure and reliable.

There are considerable benefits that arise from the use of these new electronic communication technologies. Firstly, the Internet and email are much faster compared to mail and direct communication which involves travelling. Secondly, certain documents are distributed more effectively in the digital form. Reducing the use of telephone calls and travel, in favour of email and videoconferencing can give significant cost savings. 

Product Design 

The product design process would significantly benefit from the introduction of more e-commerce technologies, both in terms of reductions in costs within the company, and in increased customer relations. In particular, a faster design process would be both a reduction in costs to our company and a benefit to the consumer (who sees a faster lead time, important on bespoke products).

A number of possible ideas are outlined in the following sections:

Research

Researching a new design can be lengthy process. Component manufacturers constantly bombard engineers with literature on new products. It’s all too easy to waste large amounts of time wading through endless data trying to find an appropriate component. Even worse, it’s galling to come to manufacture and only then find a cheap IC or module that implements 90% of the functionality you’ve spent ages working on!

This situation can be improved by providing engineers with access to the Web from their desktop PCs, so that they can track down components and datasheets easily on manufacturer’s web sites. It would also be beneficial to have, stored on a local server, a page which acts as a link library of manufacturer’s web sites so that they can easily be found, and also an electronic archive of datasheets for components being used in existing designs. Further to this, there are several Web sites offering access to large databases of components (particularly ICs) for a modest. Many of these can give “type-equivalents”, so that a cheaper alternative may be found for a branded component, or that a modern replacement may be found for a component that has been discontinued. 

· www.ecnmag.com Online version of Electronic Component News magazine, with archive search and many links

· www.e-insite.net Vast portal site with comprehensive Technical Library section, full of manufacturer datasheets and journal papers. US site: European equivalent is www.hyperelectronics.com. 

· www.partminer.com Comprehensive component database search. Basic searches are free- more comprehensive ones are chargable. Can supply datasheets, perform comparisons between components and advise of replacements for discontinued products. Claims to index several million products from over 2000 manufacturers.

Use of the web also makes researching the competition within a potential market much easier. This allows specifications to be compared easily between a planned new product and its existing competitors.

Design

A lot of design work can be repetitive: particularly when developing bespoke products, similar designs can recur frequently. Whilst it’s often possible to adapt an existing design, it can be difficult to remember which subsystems were part of which products and to locate the original drawings and notes.

We could make use of our old designs more effectively if we had an electronic design library: a large database maintaining schematic diagrams of old products and subsystems which they contain (oscillators, PSUs, amplifiers and other such common building blocks). It would then be possible to index this by keyword, so that a designer searching for, say, a voltage-controlled oscillator circuit could find a number of previous ones quickly. If the database also linked to the original schematic and designers’ notes/reports, then it may also be possible to eliminate many of the calculations done in the design process by putting new values into the equations used in the past and allowing the designer to get the circuit into simulation or bench test more quickly.

Such a system could also, over time, allow the build up of standard “functional modules” for commonly-used circuit subsystems. These would be documented clearly for speed of implementation, minimising the amount of maths necessary to be done by the designer. In this way, we could reduce some of the more repetitive design work currently undertaken, particularly that which is done on bespoke products.

A design library system could also lead into a customer-driven design process: simple products (filters, for example) could actually be simulated in a small downloadable programme or Java applet: the customer can enter their desired circuit characteristics and see the circuits frequency response and other such data. This then can be fed back into our design process when they place an order, speeding up the design turnaround time. Some of the filter manufacturing companies already have systems in place to do this, but we could potentially broaden it out to a wider range of bespoke products.
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K&L Microwave (www.klmicrowave.com). Bespoke filter manufacturer- they have a downloadable program (MiniMax) to help customers design a filter to their requirements:

· Mini-Circuits (www.mini-circuits.com). Supplier of a wide range of RF components and subsystems. Has on-line guided search system (YONI) which can guide you through selecting the correct product for your application.

Costing

One of the later stages of the design process is drawing up and costing the Bill of Materials (BOM). It’s often the case that the designer will initially specify parts from one of the major suppliers (Farnell, CPC, RS) and then the purchasing department will try to find cheaper substitute parts from other suppliers. Sometimes, this can involve a change of design as a similar-but-not-identical part is available at a significant cost saving. A lot of time can be spent in optimising the BOM to reduce the component costs.

This process can be sped up if the designers and purchasing staff are able to access suppliers’ data on the Web. The big distributors all have on-line search facilities, and many also provide their catalogue data on CD-ROM. It may be possible to develop a database system which incorporates catalogue data from a large number of suppliers and would be able to use an intelligent-agent type of search system which can find the lowest price from a number of suppliers.

This kind of system becomes even more valuable when dealing in increasingly volatile online ordering. In the computer industry, prices of computer parts vary from day to day and stock levels also change rapidly. Many of the suppliers of parts into this market offer comprehensive online ordering services, and some (notably dabs.com) allow users to download a complete stock list with current prices and stock levels on a daily basis. If more suppliers offered this, our proposed database system could automatically stay up-to-date with price and stock changes on a daily basis.

The use of the web has opened up a further opportunity for stock procurement: direct purchase of surplus stock from other manufacturers. Many companies have sizable excesses left from discontinued products, mistaken orders or design changes, and a number of web sties have sprung up aiming to broker sales of excesses between manufacturers. We may be able to exploit these cheap excess components, particularly on short production runs or bespoke products.

· www.emexcess.com : advertising site for excess stock

· www.virtualchipexchange.com: more comprehensive brokering site, offering credit terms and standard purchasing procedures, just like buying from traditional suppliers.

Technology and security considerations

First of all, we need to invest in hardware and software. We should work on building a company-wide computer network, linking all desktop PCs to our existing high speed internet connection. We should also ensure that desktop computers have up-to-date hardware and software and that our network’s security can be maintained. We will need new routers and firewalls to handle increased traffic and meet the higher security threats from the Internet. 

Our companies' website can be hosted by a third party first, although we might need direct access from within the company to implement more sophisticated applications on our website like database access and SQL.    

For video conferencing to be successful we could equip a Desktop computer with a camera and the capturing card. If necessary, this computer is reserved only for video conferencing purpose and might be moved to a quiet office. In case this service is needed frequently, we could install more video conferencing computers. Laptops with a video camera could be used by engineers working off-site. 

In order to maintain the security of the organisation we have to ensure that no outsider can get critical information from within the organisation. 

Physical security is an elementary form of security which includes barriers like firewalls and physical separation of components from each other. A structural form of security is achieved by building access groups. Different levels of security can be formed which help to shield essential data from less important data. VPNs provide a means to build those access groups and prohibit unauthorized access.

Security policies (for example a guideline for secure passwords)  help to ensure that security is maintained in the organisation.

The information flow within the organisation is likely to change after new electronic communication channels are introduced. In general, the spreading of information will be much higher. The Finance Department can have access to the same data as the Research and Development Department. The access to information gets easier, more instantaneous and the data itself is more up-to-date. 

Groups can work on the same subject more effectively and the exchange of information between customers and the company improves. The product development can be done in close working relation to the customer. 

The introduction of Knowledge bases and Data mining databases are sophisticated tools to improve the product development process. Knowledge bases can provide a tool for organising and improving the companies' knowledge. If somebody finds an easier way to do a particular job, this information is put into the knowledge base and can be analysed and implemented. 

Data mining is the search for relevant data in huge databases concerning customer and supplier information. Connections between different data can be seen easily and all the information which is accessible to the company might be explored by data mining tools.

Conclusions

We recommend that the company considers investing in several new technologies, which will bring significant benefits, both in terms of cost savings and in improved relations with our customers.

In particular, we recommend:

· the implementation of corporate computer networks throughout the organisation, and the provision of Internet access (web and email) to all desktop PCs.

· the use of VPNs to link branch offices and laptops into the corporate network.

· the creation and maintenance of a corporate web site, providing general information about the company and its products.

· the use of the web as a tool for researching product design

· the purchase of a subscription to an online component database system such as PartMiner.

· the creation of an electronic design library database to hold previous designs for future reference.

· the use of on-line or CDROM/DVD based suppliers’ databases for BOM optimisation and procurement.

We also recommend doing further research into:

· the use of video conferencing as an alternative to direct meetings, and as an aid to people working in the field.

· developing a customer-based design system for bespoke products, akin to K&L’s “MiniMax” system.

· developing an intelligent agent or data mining system for finding the best price for components from a wide range of suppliers.

· purchasing surplus stock from other companies to obtain cheap components, particularly for short production runs.
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