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The wireless factory 

For manufacturers, success or failure – profit or loss –is increasingly determined by their ability to react swiftly to changes in their markets. These changes are driven by a number of factors. Speed of response, the ability to retool for new production and the capacity to manage every part of the production line with the optimal efficiency each contribute to the pressure on manufacturers to perform at the highest level at all times. 

Having the agility that this degree of responsiveness to change demands is a key determinant of a manufacturer’s capacity to create and sustain competitive advantage.

Customers grow ever more demanding and the acceptable time lag between orders and their completion is ever contracting. Manufacturers need to know the status of all orders at all stages of their production, and to be able to communicate this efficiently and swiftly up and down the supply chain, and to customers, in real time. 

Promises for delivery have to be issued more or less immediately – sometimes even before the raw materials have been acquired – and these promises have to be met. In this highly competitive environment, manufacturers are also looking to make sure that they can cut costs. 

To meet these demands, manufacturers need to ensure that their factories are as efficient as possible and this means operating in a real-time environment.

Though budgets for investment are understandably tight in the present economic environment, the market for wireless LANs (WLAN) is expanding. This apparent contradiction is very simply explained by the proven observation that wireless LAN represents a sound investment. Implementing a WLAN has a fast and measurable positive impact on productivity, decreases operating costs and capital expense and increases profitability. A study conducted by NOP World found that WLANs improved employee productivity by an average of 22%. 

Wireless networking, and the genuine mobility that its implementation creates, is no longer seen as an optional extra – a ‘nice to have’ – the results that its use are delivering make the business case for its adoption compelling. 

For manufacturers, the business case for adopting wireless networks can be demonstrated most convincingly in the heart of their operation: the factory floor.

Where does wireless fit in the factory? 

Manufacturers have been using wireless technology, in one form or another, for the past couple of decades. These first generation technologies have taken the form of point solutions that have delivered one particular function or ability. Indeed, many factories operate with a number of parallel wireless systems, for example providing two-way radio, pager networks, etc. However, more recent advances in wireless technology mean that rather than acquiring point solutions, a wireless LAN backbone can provide access to applications and data through one infrastructure. In other words, manufacturers can move from point to architecture solutions in the factory itself.

The range of applications that manufacturers will need to operate varies from business to business, but it is likely that at a minimum, the following generic applications will be needed:

· Enterprise Resource Planning

· Manufacturing Execution Systems

· Warehouse Management Systems

· Employee Management Systems

· Asset Maintenance Systems

A WLAN that supports these applications and allows access to a range of mobile devices is the vision for the factory that can meet the competitive demands now and into the future. 

Leveraging investment in Enterprise Resource Planning systems

Many businesses have invested considerably in developing and implementing ERP systems across their business operations. However, any ERP system is only as good as the data with which it operates. If the data is outdated, or inaccurate then the output is likely to be less than optimal. Making sure that data is as recent and accurate as possible is a major concern for manufacturers, particularly given the environment of speed and agility within which they are increasingly required to operate. 

A wireless LAN allows investments in enterprise resource planning systems to be leveraged, because the quality and accuracy of data – captured at the point of activity – are vastly improved. Research undertaken by the Gartner Group shows that the deployment of wireless information systems can increase the benefits of an ERP system by as much as 50%. In short, if the information within a system is not based on real-time activity, the manufacturer will spend time and money putting things right. 

Manufacturing Execution Systems

The information and communication systems on the factory floor include functions (among others) such as resource allocation and status, operation and detailed scheduling, data collection and acquisition, labour management, quality management, process management and performance management. 

These processes all rely on the quality, speed and accuracy of data available to them and the ability to capture information and perform tasks at the point of activity that true mobility confers. 
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Fig 1 Manufacturing execution systems are all impacted by wireless adoption

Putting a wireless network in place means answering a number of questions that can help to determine what the present and future needs in any particular factory are likely to be. 

Manufacturers need to think through the impact of future operations on their infrastructure and systems. What are likely to be the biggest challenges that they face and what are the challenges today? How can they invest in infrastructure that offers them speedy ROI as well as the ability to cope with changing circumstances in the future? 

This process should allow the business drivers as well as the technology issues to be decided together, each driving the other forward. 

Looking at three possible uses for wireless technology demonstrates how point-of-activity computing that wireless can deliver can greatly improve particular operations in the factory setting. 

· Using mobile scanners or pen-based tablets to input and access data in real time. When this activity is captured whilst it is happening, through connection to a wireless network the manufacturing business can cut down on the inefficiencies and potential errors inherent in paper-based systems.

· The flexibility of Wireless LAN in the factory setting means that the IT infrastructure is able to adapt to changes in the manufacturing set up with greater ease than a wired LAN allows. Wireless also means that the network can be extended to areas of the factory where it has previously been unfeasible to extend the network. Changes to the assembly line, with workers moving from one point to another, can also be far more easily accommodated by wireless than cable networks.

· Production planning can be greatly enhanced through the use of wireless LAN. A typical medium to large scale manufacturing business must stock, control and ensure the availability of thousands of items (end products, parts, raw materials). In addition, the availability and flow of these items must be coordinated to meet production timetables. This complexity is addressed by using specific manufacturing software; this is of course reliant on the quality and timeliness of the data with which it operates. Implementing a wireless LAN (WLAN) so that data can be captured at the point of activity creates greater certainty and speed of operation.

The challenges to manufacturers

Present economic conditions mean that manufacturers have to ensure that they can reduce costs, but at the same time meet the needs of increasingly demanding customers. This apparent conundrum (usefully thought of as having to do more with less) means that manufacturers need to assess (or reassess) the way that their production line is configured and ensure that all possible measures are implemented to maximise the efficiency, adaptability and flexibility with which they can operate. The 21st Century production line is driven by data. How, where and when that data is available is the vital determinant of all aspects of the manufacturing process – not simply within the factory but beyond it, too.

The Architecture:
Building from the backbone

The vision for manufacturing that Cisco and its ecosystem partners envisage is built around the idea of a wireless factory. This means augmenting existing Ethernet networks with a wireless component that supports an array of application and devices to that will allow true point of activity computing to take place, both on the factory floor and out into the distribution chain. 

Few, if any, manufacturers will build a network from scratch. A new wireless architecture needs to integrate with existing technology, both updating and augmenting it. The precise nature of any wireless network should be determined by asking a series of questions that will help to examine both present and future needs. For example, what wireless technologies are already in place? Can these be integrated? What are the user demands likely to be on a network now and in the future? Are there special areas, or special technical requirements, within the factory that require particular technologies ( ie temperature/climate controlled, etc)?
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(Insert network layout diagram- annotated version of above)

Wireless in action: essential applications:

The principle interest for manufacturers is (and should be) how wireless technology will both improve processes and generate value within the factory setting. Three principal applications provide an illustration of the advantages that wireless technology can deliver on the factory floor.

· Inventory management

Without the technology to support it effectively inventory management can be a labour intensive, complex and inexact activity. 

The accuracy and timeliness of inventory is a key driver of the ability to fulfil orders. Lost, misplaced or inventory that goes unaccounted for creates unnecessary and potentially avoidable costs.

Implementing wireless solutions can help to reduce operational costs and greatly improve the efficiency of inventory management since the various activities that are required to achieve effective inventory control can take place in real –time at the point where they are needed. That means that inefficiencies of manual data collection, with stock levels captured on paper and then transferred for data—input. Using mobile computers, mobile scanners or other devices means that information can be fed back to the system in real time on a continuous basis. Paperwork within the factory can be minimized and fewer employees are required to maintain records. 

Functions that can be automated via handheld or mobile devices include:

· Receiving goods

· Inventory control

· Shipping

· Tracking

· Material Status Control

Wireless technology allows manufacturers to move towards doing more with less. Not only is the accuracy and timeliness of the data they hold about their stock enhanced, but because information is fed directly to the system fewer errors are generated and fewer people required to input and maintain the information.

· Production Management
The ability to control, monitor and manage the production process in the factory are, more and more, driven by the quality of the data available across the whole supply chain.  

The ability to schedule production accurately, and maintain sufficient flexibility to respond to ad hoc changes is, of course, vital to achieving a competitive manufacturing business. How can wireless help to achieve that? 

An array of wireless devices can help to feed information directly from the point of activity. In addition, the machines used on the production line can also have embedded within them wireless devices that can feed information back, and allow remote operatives to monitor their performance in real time. 

· Asset maintenance

To keep the factory flowing efficiently means that each element of the production line must be kept in optimal working order. Downtime for one machine has an obvious   and costly ​ knock-on impact for the rest of the production process. Maintaining assets , therefore, is a key activity. An interface between the machinery or equipment and a WLAN allow technicians to monitor the performance of machinery ands other equipment in a real time environment. Repairs and routine maintenance can therefore be scheduled to minimise disruption elsewhere in the factory because the enhanced oversight that the wireless solution delivers means that technicians are able to take a more holistic approach to the machinery and equipment that makes up the production line. 

Engineers and technicians are also, thanks to wireless, able to ‘carry’ technical manuals with them wherever they may happen to be in the factory. Technical data on a specific machine or piece of equipment can be viewed from an online database, accessed at the point of use on a handheld device or mobile computer. 

With more specialist machinery requiring a suitably qualified technician, the wireless network can provide remote access, that allows the engineer to monitor performance through IP embedded in the machine itself. Site visits can be limited to addressing problems, and routine maintenance can be considerably reduced. 

Wireless networking in action: Renault


Renault has built a wireless network that covers its main campus in France, as well as extending out to showrooms through a network of interactive multimedia stations in dealerships across France. The network handles inventory tracking across the 8000m² campus, linking 18 Access points across production and back-office areas with 120 clients using a variety of devices. 

Renault has also extended the network beyond the factory floor, offering online information in Renault repair shops and diagnostic services in over 2000 sites across Europe. 

Cisco’s solution – a flexible, scaleable and secure platform architecture

The future for WLAN in the factory is not simply to replace or augment the wired network. Wireless will support an array of mobile applications and devices that will drive increased economies for the manufacturer. 

The Cisco platform architecture, Aironet, provides a common, standards-based infrastructure that can support collaboration technologies, such as wireless workgroup bridges, mobile computers, embedded IP machinery, and IP telephony.

Cisco’s solution meet s the needs of manufacturers now and going forward because it is scaleable, and because it offers the ability to introduce new applications and devices as needs are identified and appropriate solutions or technologies adopted. Though Aironet supports widely accepted standards and therefore a host of devices can be added from a wide variety of suppliers, the security is very robust.

Because Aironet is provided as part of an ecosystem of suppliers, manufacturers can draw on the collective experience of software, integration and management services and other hardware suppliers for a holistic manufacturing solution. The ecosystem offers an integrated – rather than piecemeal – set of solutions, applications and technology. 

What Cisco and its ecosystem partners offer is the combination of key technologies that makes true mobility in the factory a possibility. True mobility is created by the coming together of key technologies that ensure quality of service of both voice and data to be carried on the same wireless network, whilst at the same time offering robust security.  

For Cisco, WLAN security focuses on a scaleable model that extends across a wireless network as it expands. Security is not an additional layer; rather it is an embedded feature of the network itself. 

The wireless factory beyond the factory gates

There is little doubt that the adoption of wireless networks in the factory will deliver considerable benefits to manufacturers, and that theses benefits are measurable, fast to impact ROI and can be scaled across operations as they expand. Wireless networks will also spread across and out of the factory linking suppliers, manufacturers, distributors and customers right across the value chain. 
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