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LOT PRODUCTION: A RULE-BASED
EXPERT SYSTEM APPROACH

A. DE TONI, G. NASSIMBENI AND S. TONCHIA
University of Udine, Italy

The decisions regarding the size and the production release of lots are of fundamental importance in
the productive contexts working on lots: the level of client service, the entity of work-in-process
and the respect for delivery times depend on these decisions. The authors have developed a model
for the realization of a "ruled-based” expert system prototype, which is able to construct and release,
at the appropriate moment, lots of satisfactory dimension in respect to specified constraints. In fact,
the expert system approach, particurarly aimed at implementing the knowledge base of the system,
requires first of all the drawing up of a functional model that represents the probable typical logical
processe of the decisions to be taken by a human expert. The proposed model carries out an
interesting integration of the typical procedures of the Material Requirements Planning (MRP),
Capacity Requirements Planning (CRP) and detail scheduling.

1. INTRODUCTION

Though expert system technology is still
passing through their initial phase, its potentialities
are already evident, essentially due to a totally new
approach to traditional software based on
algorithmic procedures. A field which has a great
interest in these systems is that of business
management and in particular production
management, an area in which both academic and
industrial interests converge. On the theme of the
application of expert systems (ES) in production,
the authors propose a decisional model for
production order release in made-to-order (MTO)
firms that work in lots. This model furnished the
conceptual and structural elements for the
implementation of an expert system prototype, in
the Lisp language, constructed by the authors using
the (“shell”) GoldWorksIl tool, and still at the
experimental stage. The model utilizes heuristic
rules to govern priorities, to coordinate centres for
the aggregation of orders and to contain the
working capital. It can be applied to various
productive concerns which need to work in lots and
respect due dates assured to customers.

The authors propose to:
- sum up the logic of order release in the production
of lots in MTO firms;
- indicate the possible advantages of the expert
system in respect to traditional software;
- describe the characteristics and general functions
of an expert system which uses suitable decisional
models to release orders in MTO firms;
- present experimental productive context and the
decisional model proposed, translated into IF THEN
rules, and the dynamic scheduling mechanism;
- supply information useful for the application of
the model, on the bases of the initial results
obtained.
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2. ORDER RELEASE IN
LOT PRODUCTION

Production on customer order seems to be
becoming more and more widespread, particularly
in the case of durable or semi-durable goods [1].
The object of customer service in MTO firms, in
terms of respecting due dates and permitting small
order quantity, places constraints on the production
function, traditionally oriented towards economic
efficiency [2]. A "trade-off” exists between the level
of service and production efficiency: the availability
of a variety of products in the storehouses (to
permit a timely and correct filling of the orders)
and low production costs (as a result of a large size
of the production lot) are in themselves conflicting
objectives, the value of the storehouses being equal.

+ Delivery times to customers are greater than
the sum of the manufacturing and assembly times,
thus it is permitted to create a "job-pool” [3], from
which it is possible to choose the order of release on
the bases of urgency of delivery and according to
the work load of the centres. The introduction of
this "job-pool” has three great advantages:

1. restriction of "work-in-process” (WIP) - it has
been shown that, once a certain quantity of WIP has
been reached, the productivity rate does not further
increase, while the throughput time continues to
increase [4];

2. a greater efficiency of management and control
of the remaining jobs, in particular of the progress
of the orders and their urgency;

3. the possibility of creating appropriate lots.

On the other hand it has been shown that the
presence of a "portfolio" of the correct dimension
does not penalize the customer in respect to
response time [5]. The time passed in the "order
portfolio" is compensated for by the lesser times
accumulated by the orders in the queues at each
work centre.
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