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One of the original objectives of Workflow Management software was to provide the “Production Control” functionality used Manufacturing to the modern office. 

We have often found that managers of offices and service organisations are unaware of the current state of production control theory and techniques that are in use in modern factories. This paper attempts to address this by discussing one of the basic elements in Production Control theory, namely what are the main types of process that can be found in a Production environment.

In essence there are three main types of Production Process:

· The Flow Process. Where the staff are static and the work and raw materials are brought to them at a fixed rates. Usually, there is a very low level of difference between different products being made. Examples are found in areas such as Car Assembly and creation of “Ready Made” meals.

· The Job Process. Where the work is static and staff move to the work when they are available and obtain the raw materials when needed. Every item produced tends to be built to unique requirements. Examples are found in areas such as Shipbuilding and specialist furniture manufacture. 

· The Batch Process. Here the staff are static and work is brought to them with any raw materials and tools that are needed. Typically each product needs a different set of operations done on it and in different orders. Examples can be found in the manufacture of car parts and in food preparation in restaurants. 

This list is not intended to be a complete list as there will be any number of other process types, but their broad origins will probably be able to be tracked back to one of these main types.

It is also not uncommon to find a manufacturing process that incorporates one or more of the types. As an example, my first job was in the manufacture of Hand Made Lead Crystal Glass. In this industry, the Glass Blowers were very much working in a Jobbing Process; the Glass Cutters worked in Batches and the final Quality Assurance, Item Labelling and Item Packing worked on a Flowline.

1. The Flow Process Type
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Figure 1 – A Flowline Process

The above diagram is simple example of a typical Flow Process. In these type of processes the key management issues are :

1.1 Movement. Moving the work between activities with minimal delay and damage, especially as the item being produced increases in size, weight and value as it moves towards the end of the process.

1.2 Rate. Balancing the completion rate of one activity with the required input rate of the next activity. This is usually accomplished by making sure that all the activities broadly take the same amount of time to complete.

1.3 Inputs and Outputs. Making sure that all the components and raw material necessary for completing the activity are included in the flow because if one item is missing then the line usually has to be completely stopped. Similarly, the removal of waste and bad product also needs to be part of the flow as the ability to do rework can be limited if the line is finely balanced.

1.4 Motivation. The activities are typically broken down to the smallest level of detail and resulting demoralisation due to constant repetition of small or apparently insignificant tasks causes serious motivation problems for the staff involved.

1.5 Variation. For Flow processes to work best, the amount of variation between each product type needs to be kept to the minimum as retooling typically brings the whole process to a halt.

2. The Jobbing Process Type
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Figure 2 – A Jobbing Process 

The key management issues for this process type are :

2.1 Flexibility. Because these processes are typically used on large complicated products, the ability to change from one product to another is usually highly restricted. Typically, once a production run has started, it has to be allowed to complete before another product can commence production.

2.2 Work Interaction. All the tasks performed will have a high impact on each other which needs to be planned and managed. For example, it is very difficult for a painter to paint what a carpenter has not yet built.

2.3 Skills Availability. Typically, the people involved in performing each task are specialists. As it is usually impractical to keep specialists waiting around in case they are needed, the main task is to optimise availability of each skill that might be needed.

2.4 Customer Expectation. As the limiting factor is usually the amount of products that can be built at any one time, and each one is highly complex, over runs on one product affect all others. Managing customers’ expectations on when their products will be delivered is a key activity. 

3. The Batch Process Type
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Figure 3 – A Batch Process 

In ways this process type can be considered as a middle ground between the other two, but it has a number of characteristics which make it unique. As before, the key management issues are :

3.1 Work in Progress Stock. With this type of process, each activity will have a quantity of work in progress before it to ensure that there is a good supply of work to do. Because of this, the quantity of work in progress throughout the operation will be significantly higher than the other process types. This needs to be tightly managed to ensure that the optimum level of cash is tied up in stock and that there is the smallest amount of unwanted stock in the work place.

3.2 Activity Sequencing. While the example above is a deliberately simple example, the reality will be a lot more complicated. In these situations, it is quite normal to find that activity 4 and activity 5, for example, may be unrelated so that either activity could be done first depending on which activity is free. This is the issue of activity sequence management.

3.3 Retooling. This is a name given to the time and effort required to switch from working on a batch of Product 1 to another batch of, say, Product 2. From a management viewpoint, it might take more time to switch from working on Product 2 to Product 3 at any given activity than switching to Product 1. Therefore, if there is a batch of Product 1 and Product 3 waiting to be started at Activity 4, better production time could be achieved by switching to Product 1 next. This is often accomplished by giving the staff at Activity 4 some simple rules to follow.

3.4 Material Movement. Unlike a Flow Line, the effort to move material and product between activities are more sophisticated for Batch processes. This can be affected by a number of factors such as availability of material moving equipment such as fork lifts; safety of people while material is being moved; minimising damage to product while goods are being moved and minimising damage to facilities such as doors, floors and walls. 

3.5 Maintenance. As equipment maintenance is usually disruptive in its own right, the management issue of whether to perform preventative maintenance, fix in the event of failure or to maintain when a piece of equipment is being repaired is a difficult problem. A combination of Expected Time Between Failures (ETBF) and based on maintenance records of Actual TBF to make a guess at which policy is best.
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