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Summary

‘Businesses face exacting market requirements... Customer service is

paramount. Product life-cycles are rapid, and time-to-market is critical. Products and services must consistently meet customer expectations.’ (Gartner Group)

This will strike a chord with virtually all electronics firms. Customers are increasingly sophisticated, well informed, and know just what they want now, though it might well be different tomorrow. Key capabilities that all organisations must now possess include agility and flexibility - if an organisation cannot respond in a timely manner, it starts loosing ground quickly. Out with high inertia vertical integration, in with virtually integrated supply chains. Effective transfer of information and knowledge, not just within but also, between organisations is a pre-requisite for successful performance in the current climate. 

Extracting, disseminating and managing information across customers, suppliers, and partners, in an effective manner certainly adds value – but so does properly utilising internal knowledge, technology and capability. Only taken together, these ingredients give the essential performance boost to surpass customer expectations and ensure success.

Studies have shown that a rapid and controllable time-to-market is vital to influence customer choice, command price premiums and increase competitive advantage. But many organisations may need to re-assess their strategy and configuration to order to deliver this.

Product data management (PDM) technology is an important tool that can aid organisations in this endeavour, but only when implemented within an empowered culture which embraces concurrent engineering and collaborative working. Oftentimes re-assessment, and perhaps re-engineering, of existing business-processes will be necessary to ensure the benefits are fully realised.

Likewise, there are few PDM solutions in tune with the real needs of electronics companies as many have been designed to meet large-scale, predominantly mechanical design needs of the aerospace and automotive sectors.

One exception is Vizola’s Documentor product, which has been designed specifically for the electronics industry. Uniquely, it takes you further down the line to production than others, recognising that bringing a product to market isn’t solely a design-focused activity. Documentor includes additional facilities for costing and materials forecasting without the overhead of a full-blown MRPII system — especially important since companies will increasingly use external manufacturing firms.

Reducing your time-to-market cuts your New Product Introduction (NPI) costs, increases price premiums and consequently profits over product lifetimes. Introducing concurrent engineering with a PDM system can cut time-to-market by over 40%, but make sure you choose the right one.

Customer Responsiveness
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Time-to-market can be thought of as measuring an organisation’s responsiveness to customer requirements. Competing in this frame encourages the firm to work a closer loop with its customers.

As customers are becoming more sophisticated in their purchasing, often surrounding intangibles are just as important as, if not more so than, the product itself. Quality, specification and price are no longer key differentiators as these are taken for granted. And as customers are becoming more selective, nearly every market is becoming segmented into niches. First to market defines and owns their niches and can reap the rewards. However, being transient niches, agility is key in today’s marketplace; this attribute has become a critical performance measure. 

Paradoxically, researchers have found that the most difficult customers to satisfy are also the best, as they are most reluctant to switch. Customers

· are more loyal to consistently responsive suppliers

· will pay a premium over typical prices to responsive suppliers 
· will buy more goods and services from a responsive supplier 
So a supplier gains a competitive advantage when it secures a demanding customer. And since the cost of making a sale to a new customer can be as high as ten times the cost of selling to an existing customer, referrals from satisfied customers can be especially valuable. 

Product Introduction Timing

Introducing a product at the same time as competitors leads to average profits (‘on time’) over the life of the product. Introducing a new product six months ahead of competitors can triple total profits over a product’s life. Introducing six months behind may simply mean breaking even.

Product Development

‘One cannot overestimate the importance of getting through each turn of the development cycle quicker than a competitor. It only takes a few turns for the company with the shortest cycle-time to build-up a commanding lead. (Gomory, 1989)
Researchers at Stanford University have found that a faster development cycle lowers the risk of missing the market window, reduces the monetary value of resources wasted through changes and mistakes, and improves the overall strategic flexibility of firms. Thus, more efficient product development can enable more effective control over the launch of new products, allowing a company to proactively determine ideal timing as opposed to being reactive. Furthermore, adoption of time-based competition will invariably further shorten product life cycles, allowing less time to recover the money invested in developing them, and further leveraging the competitive position.

Improving Time-to-Market

Time-based competition is the new playing field. Most companies are turning first to technology, and in particular to the Internet, in attempts to improve their ability to deliver products or services faster than competitors.

In fact, organisational processes should first be scrutinised. Key themes of communication, collaboration, co-ordination, and control together with total quality and kaizen (continuous improvement) - embodied in best practice lean manufacturing - are appropriate guiding lights for then applying technology based solutions. 
Re-engineering the organisation

Defined as, ‘the fundamental re-thinking and radical redesign of business processes to bring about dramatic improvements in performance.’ 
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Introduction of information technology into the office has most often followed the route of mechanising existing paper-based processes - this may have been appropriate in the earlier days of computers, but not now… Re-engineering is about breaking away from existing structures and starting afresh, redesigning core business activities from a cross-functional perspective.

Concurrent Engineering

‘Concurrent engineering... is a management strategy directed towards ensuring the maximum possible degree of collaboration and team working between functional groups within a company, between companies in the supply chain, and between supplier and customer, in order to achieve the utmost in product competitiveness and customer satisfaction.’

(Brian Gott, Cambashi Limited, 1995)

Companies that have implemented concurrent engineering are able to move from concept to product delivery more rapidly, and predictably, usually saving 30-50% on elapsed time.

Using cross-functional teams with a ‘total design’ mindset, each team member is empowered and aware of their responsibilities and how their work impacts other functions. This collaboration allows early setting of the design specification, which solidifies the target and allows constraints to be recognised. 

Benefits of Concurrent Engineering:

· Rapid project execution

· Faster responsiveness to changing requirements

· Superior quality end products 

· Lower project costs (e.g. through Right First Time design)

· High accuracy (i.e. predictability) of project plans, schedules, and budgets

· Low implementation risks

· An ability to execute high-complexity projects and systems

· High levels of product and process innovation, leading to more innovative and efficient manufacturing methods

· Increased customer satisfaction, through products that are closer to market requirements.
Collaborative Working

To be effective today, collaboration just within the organisation is not sufficient. Collaboration must embrace partners, suppliers and customers. In this way the combined knowledge and efforts of all the company’s associated communities is applied toward attaining a level of responsiveness to the final customer’s needs and desires.

Groupware

The collation, and exploitation, of the knowledge held by employees and within partnerships is recognised as being essential not just to an organisation’s success, but also to its survival. By effectively managing its intellectual assets, an organisation can construct a clear competitive advantage. Groupware is the term given to such applications that empower groups to work together in a more effective manner. 

The sheer diversity of activities that groupware applications can undertake include: 
· the “pushing” of information out into an organisation (e.g. messaging)

· the sharing of information (e.g. by computer conferencing and shared databases)

· assist the co-ordination of complex tasks, for example those involving a rich mix of delegation, and sequential sign-offs. 

It is because groupware is at the convergence of what were previously considered independent technologies (like the three highlighted above), that there is so much confusion about its definition and scope. 

Benefits of Groupware:
· Facilitates communication across an organisation (or community of interest)
· Helps break down departmental boundaries 
· Enables geographically distributed groups to work together more efficiently 
· Groupware is a valuable tool in business, or process, reorganisation 
· Enables the automation of process 
· Reduces the amount of paper required 
· Empowers teams and individuals
Groupware appears in different forms. A few companies use Lotus Notes, others may use specific purpose ‘groupware’ applications but more favoured these days is an approach using Internet technologies.

Intranets, Extranets and The Internet

One of the driving forces behind the rapid growth of Intranets is that the technology is extremely easy to use, and its intuitive nature means that little training is necessary. Because an Intranet utilises the same simple browser technology as the Internet users can use hypertext links to access text, graphics, audio or even video material. 

An Intranet does not necessarily have to be within the physical four walls of an organisation. Partner companies, Tier 1 and 2 suppliers, research institutes, communities of interest; can all be securely connected together to ensure that valuable time is not wasted searching for information and other data. These secured networks, commonly called Extranets, allow access to information on a selective basis to facilitate collaboration regardless of distance across the global Internet.

Integration with back-end databases allows more sophisticated applications to be built in which information may be updated or added to by different users. In fact, completely new classes of applications are appearing using increasingly sophisticated browser technology. These ‘zero footprint’ applications all but obviate deployment and maintenance issues for the IT department. Once applications become ‘web-deployable’ they may be hosted at an off-site Application Service Provider – not unlike the Time-Share bureaux of the 60’s.

Application Service Provision

Industry analysts are forecasting tremendous growth in ASP. They believe that all types of companies will be attracted to the expensing model for IT services that it offers. It promises to lessen the acute skills shortage and free IT resources to focus more on aligning offered applications with the business needs – rather than maintenance issues.

Product Data Management (PDM) systems

Underpinning the benefits of concurrent engineering is the implicit assumption that accurate and current managed information is available to members of the cross-functional team. PDM technology, which is a specialist form of groupware, becomes key in this respect. 

A short history of PDM

The concept of PDM is not new. The first generation of systems in the early eighties promised low-cost and task-specific software tool-sets that companies hoped to implement quickly to solve their problems. However, the necessary technology was not sufficiently mature at this time and these systems proved almost unable to cope with the proliferation of platforms (Unix etc.) and engineering data around at the time.

However there has been a radical improvement of technologies since 1995 with the emergence of product-oriented software designed for the manufacturing arena. Using a software structure copying the product structure itself, these systems are now simple to configure and very suited to manufacturing processes. 

PDM is the technology necessary for broad corporate initiatives such as process re-engineering and concurrent engineering - it provides the support infrastructure and acts as a catalyst for companies to better understand and change their processes. 
The philosophy of PDM starts with a strategy that requires the managing of all product data and processes used throughout the product life-cycle across the company. PDM is the foundation for integrating systems that manage both engineering data and electronic documents enabling configuration of information and project management.

PDM systems especially help where information exists in many different formats, such as: mechanical drawings, assembly instructions, bills of materials, accounting information, productivity analysis data, parts catalogues, and instruction manuals. The system maintains references to associated information, which may be easily called up and viewed on-line. It aids re-use of proven, tested and documented data from previous projects, and reduces the risks (and time) associated with the design of new products and assemblies. 
Where PDM fits

Product data, by nature, can exist in many different formats. The task of the PDM system therefore is to enable users to access these collections of information from the object to which they appertain. This means PDM can interact with manufacturing tools, desktop tools, MRP, CAD and document management systems across a company. Depending on the approach taken and degree of integration, this can make them time-consuming to implement.
CAD and EDA 

CAD (Computer Aided Design) systems are focused primarily on mechanical drawing, whilst EDA (Electronic Design Automation) tools handle electronic circuit design and simulation. Commonly, a number of specialist packages will be used within the organisation that have no inter-working and different file formats. The role of the PDM system is to ensure all designers can quickly locate ‘latest-issue’ or ‘live project’ work and manage access to these files. This may extend to check-in/check-out facilities to avoid conflicts.

EDM, PIM and EIM

EDM (Electronic Data [or Document] Management) is also referred to as PIM (Product Information Management) or EIM (Engineering Information Management). EDM is a “document-centric” system that manages electronic documents and the processes used to create, release and maintain them within a business. Even if EDM systems tend increasingly to enable many successful corporate initiatives on their own - acquiring added functionality such as workflow or process management along with product structure and classification - they can still be considered as a subset of PDM. 

MRP and ERP

MRP (Materials Requirements Planning) and ERP (Enterprise Resource Planning) are as different from PDM as chalk is from cheese. At a naïve level, PDM can be seen as one solution to the problem of supplying the ERP system with correct data, so that integration is a key factor, however the zeal of some ERP people can lead one to believe that PDM is a part of ERP.  This frequently clouds management’s view of the precise application of the two technologies and ensures that neither is fully exploited to the company’s best interest.  

PDM addresses the design process and realisation of designs into products whereas ERP is manufacturing based, with its primary uses for MRP and manufacturing finance.  ERP is concerned with manufacturing planning, the control of parts inventory, work-in-progress and stock levels. Some ERP vendors do provide PDM systems, but they are different systems for the reasons presented as follows:

1. Change control
Objectives of manufacturing and design are different – lowest cost vs. continuous innovation. Each change costs money and restarts the continual refinement to reduce the cost of manufacture whereas design thrives on changes. ERP systems tend to work best with the minimum of change whereas PDM systems are where change happens all the time. 

2. Information
All vs. Whatever you want. Traditionally ERP systems have been a challenge to implement, mainly because all the data needs inputting before the system can start to function. One advantage of PDM is that because it uses metadata, the system can be used with as little, or as much, information as the user requires. There is no requirement to have all data loaded before use.

3. Technologies
RDBMS vs. Meta-database. ERP systems use relational databases and store data in rectangular tables.  This is not suitable for the different types of variable length data, like CAD files and word-processed documents, found in the design process.  Modern PDM systems on the other hand store only key attributes of the data (meta-data) like drawing number, component description, material, colour, weight, names of major sub-components, originator, revision number, latest ENC revision etc. plus linkages to the referenced file information stored in native format.

4. Key Benefit
Reduced cost of manufacture vs. Engineering excellence. ERP systems are a de-facto requirement in most manufacturing companies. On the other hand as PDM is relatively new cost savings are not as easily calculable. In fact, the greatest benefit of PDM is time compression in the product realisation process. So whilst ERP works to reduce cost and compete in a commodity market, PDM helps a company react faster to the market and obtain higher margins by having innovative products available sooner.

5. Implementation and support
IT vs. Engineering. ERP tends to be a MIS led project. Modifications require IT professionals and a reasonable budget to ensure that any change is programmed and thoroughly tested. Conversely, PDM systems can generally be owned and administered by Engineering themselves.

6. Primary Users
Manufacturing vs. Design. Within the ERP system, just like the manufacturing process itself, changes cost money. PDM system users, however, will find that system content changes frequently. The very nature of modern design means that design processes are frequently changing to meet or anticipate customer demand.

Just as design could not work with the technology and approach of ERP systems, so manufacturing would suffer from the more flexible and less disciplined approach enabled by PDM.  Just as you could drill holes in a piece of metal using a lathe, the better method is to use a drill. 

‘Changes that happen downstream during manufacturing are very very expensive. Companies are looking to PDM to reduce these costs by making sure they are handled upstream where the models are electronic (J.Simon, EMD).’

PDM typical functions 

· Product data management / design release management. The system manages data relationships along with user accesses and authorisations. 

· Product structure software enables the management of the design, delivery and support of a product and provides parts management and bill of material functions. 

· Product configuration management software manages multiple views of the object as it evolves over time through a change control process to record the history of changes, control approvals etc. 

· Metadata attributes allow a user to search for an object according to physical properties such as size or value.

PDM Benefits

PDM systems can provide users with a living, authoritative model of the company operations accessible from their desktop. Every authorised user can manage the design process, control product description data and act as design and information authority. Security and flexibility are provided and teamwork is facilitated by instant delivery of appropriate and fully protected information. PDM systems typically have a strong impact on processes, on the manufacturing of a product, on information dissemination and on people performance while involving every level in the company, from senior or middle management to departmental users. The benefits accrue in three major areas, but the first is time…

Time to market 

Typically, the time-to-market reduction brought by PDM systems is around 35% - this is a paramount driver for manufacturing companies. 


A company that could reduce its time-to-market by 1/6th would typically increase its revenues by 10%, increase its market share gains by 30% and reduce its product & service defects. Time-to-market can be reduced by acting on development time and staff productivity, allowing people to spend more time using information than searching for it. 

Quality improvement

PDM acts as a catalyst for companies to understand and change their processes. Even if this requires a high level of effort and turns out to be difficult to implement, PDM implementation appears to be very rewarding as far as quality is concerned. 

Direct cost savings

Typically, cost reduction brought by PDM systems is around 20%. Direct cost savings associated with the benefits described above are extremely attractive to companies.


Epilogue

‘Time waste differs from material waste in that there can be no salvage... The easiest of all wastes, and the hardest to correct, is the waste of time, because wasted time does not litter the floor like wasted material.’ (Henry Ford) 


Oxford, UK based Vizola Technology is a leading innovator of business solutions technology with a particular focus in the electronics sector.
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Shorter time to perform tasks (productivity)�
parallel processes for design, manufacture & support


faster searching / handling information 


accelerated new design, design alternatives


product structure management


rapid engineering turnaround�
�
Reduced wasted time between tasks�
visible / available data enterprise-wide


accelerated change reviews and approvals


faster resource allocation and monitoring


complete & current release data given to suppliers�
�
Reduced time lost in rework�
configuration management (latest version of data always available)


fewer engineering changes (quality, consistence)


similar designs being identified and re-used�
�
�
Source: Life-cycle Solutions�
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Better use of existing infrastructure�
adapted to existing systems


user oriented �
�
Higher level of accuracy, quality and safety�
useless re-keying eliminated, no overlapping


rapid access to all information removes corrupted data


use of standard components


moves towards ISO 9000 conformance and TQM 


security of safeguarded documents�
�
Better use of people�
communication between team members


co-ordination of team members


use of creative skills: engineers can explore alternatives


minimising rework and mistakes


reducing risk of failure and risk of decisions


encouraging team problem solving


planning of tasks through data releases / sign off procedures�
�
Better control over projects�
improved final design quality 


reduced scrap, rework (change process control)


better audit trails


faster customer response, improved customer satisfaction


speed up bids and quotations earlier production planning and market introductions


cost effective business growth�
�
�
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reduced labour costs


reduced overheads, ECOS, and scrap


lowered manufacturing costs (fewer errors mean fewer corrections and product recalls)


reduced excess of material, inventory, warranty claims (affecting up to 15% of total revenues)


capabilities also reduced purchase order numbers (classification)�
�
Source: Life-cycle Solutions�
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