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Abstract 

This paper deals with the need for more advanced and mathematically based planning and scheduling tools for production 
systems with complex flows which are subjected to constant change. To develop and utilise such tools, better data acquisition and 
aggregation from the operational level on the shop floor is needed. An information infrastructure has been proposed to enable this 
novel type of optimized adaptive scheduling to achieve significant improvements in production efficiency. The solution is based 
on a system architecture and an information infrastructure with a middleware that provides a specific production cell with all the 
data relevant for scheduling.  
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1. Introduction 

For a long time, it has been a well known fact that variation leads to production inefficiency. The reduction of 
variations has therefore been one of the starting points for successful production control strategies such as Lean and 
variants of the Toyota Production System. Some businesses do not, however, lend itself easily to this type of 
standards and logic. An example is the production of jet engine and aircraft components that often are produced in 
functional workshops. GKN Aerospace Engine Systems is a company that develops and manufactures a wide range 
of different components for jet engines. For different reasons, dedicated product flows are difficult to motivate and 
results in solutions where a large mix of low volume products have to share a limited amount of resources. This may 
create complex flows where the planning and control conditions are subjected to constant change [1]. 

This type of production logic therefore demands a more adaptive production control to reach high efficiency, 
something that previously has been hard to achieve due to the lack of the required data and computational methods. 
The use of modern industrial IT solutions enables real time access to large amounts of data, which creates new 
possibilities when these data are combined with modern data management and recent findings in optimization 
methodology. GKN already has experience from developing and using advanced optimization algorithms [2, 3] to 
schedule individual production cells, for example in a heat treatment facility which is a shared resource for many 
products. The results have shown considerably improved throughput and shorter lead times and the experiences, so 
far, have also recognized that this type of production control could be used much more frequently and in other 
workshop areas. However, to be more efficient and effective in creating and using those scheduling tools, the 
required input data should be made more easily available.  

The Industry 4.0 concept provides a vision, platform and architecture [4-8] to lead the manufacturing sector 
towards the smart factories of the future. Parts of this address the requirements of flexible reaction of manufacturing 
systems to changes in terms of product variability, demand fluctuations and process disturbances etc. GKN is 
partner in an EU HORIZON 2020 project PERFoRM (Production harmonizEd Reconfiguration of Flexible Robots 
and Machinery). The project is aiming at concepts for agile, networked plug-and-produce production systems in 
order to achieve a flexible manufacturing environment, which includes being dynamically adaptable to changing 
production environments and conditions. PERFoRM intends to integrate and harmonize existing research and 
innovation results of the CPPS (Cyber-Physical Production Systems) paradigm and present a generic modular 
system architecture for open communication and standardized data exchange [8, 9, 10]. 

The purpose of this paper is to report, in an industrial context, the requirements for how to improve current 
scheduling tools, that is implemented at GKN today, and a concept for how to accomplish such a solution. The paper 
describes how the required information architecture can been designed and combined with the novel type of 
optimized adaptive scheduling, that can be more easily adapted and implemented in more production areas to 
achieve a significant improvement in production efficiency. The remaining part of the paper, which also constitutes 
the method for the paper, is organized in the following sections. Section 2 provides a description of the current 
scheduling logics, and IS/IT infrastructure. Section 3 is an analysis to identify improvement areas. Section 4 defines 
requirements and Section 5 proposes architecture to accomplish the goals. Section 6 discusses the conditions for 
implementation and the expected results. Section 7 sums up the paper and presents conclusions and future work. 

2. Definition of current production planning and scheduling system 

2.1. Several types of logic for production planning and control 

The manufacturing resources within GKN are divided into several, more or less functional shops, which normally 
handle a number of products. The logic of each shop, or shop area, can differ significantly, and the logic of the 
production planning and control therefore must be derived from each shop’s “structural properties”, that determine 
how it can operate. Two types of logic that are of interest for GKN are: 

• Adaptive production control for “open” shop areas, i.e. ordinary shop areas with many processes. 
• Production control using advanced scheduling for delimited production cells/areas, i.e. areas with clear 

boundaries and limited number of resources. 
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