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Case Study 1: Order management and logistics planni ng 
application 
 
PSL Optimization Software were commissioned by David Wilson’s Trailers (www.dwt-
exhibitions.co.uk) to develop a fully integrated system to support both the order management 
and transport planning functions of their business. The system was required to: 
 
·  Allow rapid entry and maintenance of a database containing extensive information on 

both clients and hire enquiries; 
·  Provide support for the progressing of orders from initial enquiry to confirmed hire.  
·  Give early warning of any potential shortfalls in resources; 
·  Support the logistics planning team in the management of the drivers and tractors. 
·  Help them satisfy all transport requirements while obeying statutory and company driving 

regulations; 
 
The system needed to offer the various sectors of the company the support they required in a 
clear and easy-to-understand fashion. 
 
The system was delivered as three modules, order management, transport planning and 
administration. Each module was designed to meet the needs of a single business function 
while at the same time being fully integrated with the other modules. Any confirmed order 
entered into the order management module was immediately visible to the transport module. 
All modules supported multiple users with controlled user access to each of the screens. 

Order management module 
 

 
 
The order management system allows the user to progress an order from an initial enquiry 
through to a confirmed hire. A simple colour coding system indicates the current status of 
each order.  
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Transport and hire costs are calculated automatically as soon as the location and period of 
hire are confirmed. 
 
An overview of the order book is given by a graphical activity chart. The chart provides both a 
navigation tool allowing rapid access to the details of any existing order and also an early 
warning system notifying the user of overbooking of trailers or equipment.  
 
The system provides a comprehensive document stream from initial quote letters through to 
final invoicing. All documents may be customised. 

Transport planning 
 

 
 
 
All hire information entered through the order management module is immediately visible on 
the transport planning screen. The screen also displays driver holidays, sickness and other 
absences plus a variety of other activities that will impact on the transport plan such as sales 
visits and tractor maintenance. 
 
The assignment of tractors and drivers to journeys is performed automatically fully taking into 
consideration all driving regulations, tractor/trailer/driver compatibility, availabilities and 
customer preferences. The user may override these automatic assignments by simply clicking 
on the transport cell and changing the assignments. If a change of assignment violates a 
driving regulation or invalidates another assignment then a warning will appear. 
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The transport planning module has its own document stream from trailer preparation check 
lists through to driver job sheets. In common with the order management module these 
reports are fully customisable.   

Administration module 
 
The administration module is used to maintain details of the tractor, trailer, driver and 
equipment resources used by the other modules.  
The administrator can also configure the company driving regulations and the calculation of 
the hire and transport costs. 
 
This module is the home of a range of customisable management reports. These summary 
reports give an overview of the performance of the business and include sales volumes, 
driver performance and comparisons of actual and billed costs. 
 
For one off reports and further data analysis, the module supports the extraction of any 
selection of data from any part of the hires and transport database into an Excel spreadsheet.  
 
The result 
 
Pip Wilson, Director, commented “We are delighted with the level of comprehension that PSL 
have demonstrated right from our initial discussion through to the defining of our 
requirements. DWT operate possibly the largest fleet of exhibition trailers in the UK and we 
needed to have an integrated hire and transportation system which would enable us to plan 
our resources taking into account strengthening legislation, client requirements and servicing 
schedules whilst ensuring no resource was double booked.  
 
We have now been working together for over a year and as expected we are seeing savings 
as a direct result of the new software within our sales and Logistics departments. The PSL 
software is transforming the way DWT run our exhibition hire fleet operation.” 
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Case Study 2: Fleet Scheduling Engine 
 
Norwegian Maritime Software (www.nms2002.com) are software developers and suppliers for 
the international shipping industry. They approached PSL Optimization Software to develop a 
general purpose module (engine) to generate optimised fleet schedules for a wide variety of 
shipping fleets. This engine was incorporated into the Route99 fleet management package. 

The Requirement 
 

 
To generate itineraries for a fleet of vessels deli vering cargoes between 
ports 
 
A vessel can move a cargo: 
 
·  if it can reach the load port within a time window (laydays); 
·  if the beam and draft of the vessel are compatible with the load ports and discharge ports 

of the cargo; 
·  if the vessel is capable of handling the required type and size of cargo. 
 
 
The profitability of a voyage on a vessel will also depend on many considerations including, 
 
·  the quantity and freight rate of cargo that can be lifted; 
·  the port charges; 
·  the vessel speed; 
·  the fuel consumed and bunker prices; 
·  the ability of the vessel to transit canals. 
 
 
The overall fleet profitability will depend on the performance of the individual vessels but also 
on the cost of paying other operators to perform any contracted cargoes that are not 
performed by the fleet. The closing positions of the vessels must also be taken into account 
as these may affect future profitability. 
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Fleet optimization is a complex problem where we are selecting between millions of possible 
ways of deploying the fleet. The requirement is to produce a versatile engine that can 
optimise for a wide range of fleet size and scheduling horizon. 
 

The Solution 
 
As the engine was destined to be used over a wide variety of shipping fleets the standard 
mathematical approaches for solving scheduling problems were considered to be too 
inflexible. The need to produce good schedules in situations where the size and complexity of 
the fleet operation made optimal scheduling impractical was fundamental to the chosen 
design. An engine was developed based on the Lagrangean Heuristic method. This flexible 
method allowed us to tailor the depth of search to the size of fleet and the computing time 
available in which to produce a schedule. The engine was supplied as a Windows Dynamic 
Linked Library (DLL). 
  
In the past, optimization techniques have rarely been able to produce fleet schedules for more 
than ten vessels. This engine has already been used successfully on fleets of up to one 
hundred vessels. 
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Case Study 3: Primary Distribution Planning 

Management of a national chain of regional distribu tion centres 
 
This application is the result of fifteen year collaboration between PSL Optimization software 
and one of the UK’s foremost supermarket chains. 
 
The system is in use in the twenty plus regional distribution centres operated by the chain to 
deliver goods on a daily basis to over two hundred stores nation-wide. 
 
The two primary modules of the system address the areas of load planning and transportation 
scheduling. Ancillary modules provide administration, data maintenance and reporting 
facilities. 
 

Load planning module 

 
 
 
The load planning module is a power-assist framework that allows the planner to construct 
loads for the current orders that are awaiting delivery. Loads may be planned either 
automatically or my manually dragging and dropping orders from the order screen into a load 
screen. As is load is constructed its transport details appear in the bottom window.  The load 
is validated as each change is made and any problems with the load are reported 
immediately to the planner. 
 
 
 



����������	�
�����
��
������
������  

 
- 7 - 

www.pslopt.co.uk 
 

 
 
Load planning considerations include: 
 
·  Multi-compartment trailers. 
·  Temperature controlled compartments. 
·  Multiple container types. 
·  Container packing. 
·  Weight limitations. 
·  Transport compatibility (ability to meet delivery windows). 
·  Planning by delivery wave. 
·  Transhipment through other RDCs. 
·  Multi- store loads. 
 
 
Load planning is not a one-off process. Orders are updated and new orders arrive throughout 
the planning period. Updating and validation of loads occurs automatically as new order 
details are imported. The impact of the system provided by PSL was to decimate the time 
required to load plan.  
 

Transport resource planning module 
 
The transport module takes as it starting point the list of loads constructed during load 
planning.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



����������	�
�����
��
������
������  

 
- 8 - 

www.pslopt.co.uk 
 

 
 
 
This module assigns drivers, tractors and trailers to the loads. It takes into account: 
 
·  the store delivery windows, 
·  availability of different classes of trailer and tractor unit, 
·  driver shift patterns, 
·  driving and duty hours, 
·  meal breaks, 
·  inter-visit gaps for deliveries to the same store. 
 

Generating a transport plan normally takes no more than a few seconds. 
 

However the module can do more than simply calculating a driver schedule. It also allows the 
user to explore the what-ifs of logistics planning.  
 
·  Can I take one or two tractor units out of the plan if I increase the number of driver shifts?  
·  Can I reduce the number of drivers with extended driving time without significantly 

affecting the service to the stores? 
·  Can I make significant savings by reducing the turnaround time of my vehicles at the 

store? 
 
Although the transport module’s main function is to provide a transport plan for each shift on 
each day in each RDC it also has a role in strategic planning. This module can help in 
determining the levels of resource required for new distribution centres and in reviewing store 
delivery times and driver shift patterns. 
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Reporting 
 
The system provides reports for each stage in the processing of an order including, 
 
·  Picking sheets for the warehouse. 
·  Load planning summaries 
·  Driver despatch sheets 
·  Store delivery notes 
·  Container management reports. 
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Case Study 4: Combining yield optimization of mater ial packs 
with high machine utilisation 
 
The SECANT cutting optimization engine is frequently called upon to help in creating 
solutions for unusual one-off applications. Whether it is integrating cutting optimization into a 
automated panel production factory with a massive twenty metre long saw bed or providing a 
web based cost estimating facility for two hundred plus salesman in the metal industry we are 
always willing to develop new variants of our engine to meet special requirements. 
 
A recent example occurred when PSL was approached by Mr Mike Ramsey, Managing 
Director of the Ramsey Timber Group. The Ramsey Timber Group are suppliers of moulded 
timber components to the bedding industry. Mr Ramsey was looking to streamline production 
and had identified the critical elements as the efficient cutting of the raw material whilst 
sustaining the highest levels of utilisation of an expensive moulding plant. 
 
 
The requirement 
 
The requirements for the new cut planning software were: 
 
·  To integrate with a new order and stock management system. 
 
·  To cut plan entire packs of raw material. The costs of handling and storing partial cut 

packs being prohibitive. 
 
·  To ensure that the moulding machine downstream from the saw bed was running at full 

capacity whenever possible. 
 
·  To achieve the above while maintaining low material wastage levels. 
 
 

 
The solution 
 
The SECANT application already offered a range of interfaces to integrate with order taking 
and stock management systems. In this case a simple comma separated ASCII file interface 
was chosen. 
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The most important factor in keeping the moulder fully utilised was to minimise changes in the 
type of order being processed. Each change of order resulted in non-productive downtime 
while the machine was reset. Conflict between this requirement and that of waste 
minimisation is to be expected as the highest yields are frequently only achieved through 
combining several orders in the cutting pattern. 
 
Achieving a balance between the objective of low wastage on the one hand and the benefits 
of pattern simplicity on the other is a common requirement. The same broad issue occurs 
when cut pieces need to be taken away from the saw on a limited number of conveyor belts 
(feedlines).  In this case it proved possible to modify the existing feedline model to ensure that 
once production of an order was begun, sufficient of that order was produced in each 
subsequent pattern to allow the entire order to pass through the moulder without interruption 
in production. This restriction naturally increased wastage levels however it was found that by 
a judicious selection of the sequence in which orders were produced this increase could be 
substantially reduced. 
 
The second development was more fundamental. When selecting a new pack of material 
from stock for cut planning the optimizer must take into account the restriction that all of the 
pack must be used. An efficient cutting pattern for one board of material is of no consequence 
if the remaining boards in the pack cannot also be cut efficiently.  
 
The central component of the SECANT engine is the pattern generator. This component was 
developed so that in stead of single patterns, blocks of patterns were produced representing 
the processing of full packs of raw material. Patterns were only accepted on the basis of the 
efficiency of the complete block. 
 
 
The result 
 
The specially tailored system was delivered within six months of the receipt of an agreement 
to proceed. SECANT was able to rise to the challenge of sustaining high material yields whilst 
meeting the critical work flow targets of the client. 
 
Mike Ramsey commented “PSL worked closely with us to tailor their product to our special 
situation. The result is a system that addresses our needs, improves yields, and gives us 
consistent and reliable control over our costs”. 
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Case Study 5: Fully integrated production planning system 
 
The requirement 
 
Custom Made Kitchens (CMK) of Thorne, near Doncaster, is a leading UK supplier of kitchen 
and bedroom cabinets in both standard and bespoke designs and sizes. By 2005 however 
CMK had come to realize that market success had come at a price. 
 
A growing proportion of the order book was for non-standard units and programming these 
units for the saws, drilling and routing machines was gradually absorbing more and more 
management time. For Keith Hackshall, the production director, holidays had become a 
distant memory. 
 
The company had tried a number of standard software solutions but the systems that they 
identified fell short of the level of automation that they were seeking. The sticking point always 
seemed to be the handling of the non-standard units. A fully bespoke system was seen as a 
risky and potentially expensive alternative. Finally, CMK decided to develop a hybrid system 
that combined CMK’s existing order taking software with modules from the SECANT cut 
planning package from PSL Optimization Software Ltd.  
 
The solution 
 
The first step was to analyze the nature of the special units. Rules needed to be established 
governing the components required, the dimensions of these components and the drilling and 
routing codes needed to manufacture them. These rules were generalized as far as possible 
so that two non-standard units of the same broad design that only differed in size could use 
the same rule set. This analysis resulted in a computer model capable of extracting the 
component parts for both the current range of special units and for further variations that 
might be required in the future. 
 
This model formed the backbone of the new system. All orders could now be exploded to 
create: 
 
·  bill of material lists 
·  accurate cutting lists for the saws and  
·  control strings for the drilling and routing machines.  
 
The result 
 
The benefits were immediate. Management staff were no longer involved in the mechanics of 
order processing. Errors in production - almost unavoidable when manually programming 
each special unit - were all but eliminated.  
 
With full automation of order taking in place it became possible to rationalize the whole 
production planning process. Cutting pattern optimization was fully integrated with the new 
order taking and parts explosion system. Cutting patterns and material usage were calculated 
automatically as soon as an order was confirmed by the sales department. At any point in 
time the material required to satisfy the current order book was available to stock control. The 
risk of over-purchasing of stock was minimized.  The introduction of a state of the art 
optimizer also brought improvements in yield and in the throughput of the saws. Work that 
used to take ten machine cycles now typically required no more than seven.  
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For production staff the new system increased their control over the scheduling of the 
workload. They could now easily identify opportunities where batching of similar orders would 
improve the utilization of the saw without compromising delivery dates. Re-planning the 
cutting patterns was fast and accurate. 
 
According to Keith Hackshall, the key to the success of the project was its evolutionary pace. 
“At each stage we knew the changes provided immediate benefits to us and could be 
managed without compromising production. In embarking on the project we were looking for 
savings in man-time and this has been delivered throughout the business. The improvements 
in cutting efficiency are a welcome bonus.” 
 
Rodney King, who managed the project for PSL, pointed out “The big advantage was being 
able to break into the problem gently, without creating a mountain of extra work for 
management. We simply proved the concept with CMK, and then worked our way through the 
details in stages.” 
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About PSL 
 
PSL is a specialized software house that has been developing advanced systems for the 
manufacturing and distribution industries for almost 20 years. We work closely with our clients 
to ensure that our solutions meet their requirements. This close working relationship means 
we have worked with many of our clients for over a decade, delivering ongoing cost-savings 
to their business. 
 
We provide consultancy and bespoke development to clients all over the world, from major 
international organizations to small start-up ventures, both on our own and in collaboration 
with other experts. 
 
If you have any enquiries about how PSL can help you in your business please don’t hesitate 
to contact us. 
 
PSL Optimization Software 
88 Kerscott Road 
Northern Moor 
Manchester 
M23 0FN 
United Kingdom 
 
Northern Office: +44 (0) 161 905 1665 
Southern Office: +44 (0) 1235 533 967 
 
Email: info@pslopt.co.uk 
 
 


