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Abstract 
The CIM Game is a role-playing game where individual players or 

small teams play the roles of different management functions in a 
company, constructed for the purpose. In this first part of the text, the 
elements of the game are presented. The background of the game and 
the purpose will be discussed. Moreover, the activities of the game and 
the situation will be indicated. 
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1 BACKGROUND AND PURPOSE OF THE GAME 

Concurrently with the increased competition through the last 
decade, the Danish companies have been confronted with increased 
demands for capability of the production system. Examples of these 
are: demand for shorter time in the development of the product, shorter 
time of delivery and the ability to increase production of special 
products accommodated to the customers. The ability to meet these 
requirements depends strongly on the flexibility of the individual 
companies. 

The companies attempt to increase the flexibility mainly by buying 
and installing new technological aids. However, only few companies 
have attained great advantages in business by doing so. This is partly 
due to a lack of ability to imagine that flexibility can be established by 
other means than buying the latest new technical equipment. The 
companies must also be organisational developed. Flexibility makes 
demand for working methods across the traditionally departments and 
functions - working methods which co-ordinate the whole working 
performance of the company. Hereby, the integration is made as a 
platform for greater flexibility in the company. 

The purpose of the game is to establish a framework, where the 
players are able to gain insight into how a customer order based 
company works in an integrated form by using modern technology. 
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In the light of that, it is expected that the players may attain an 
understanding of technical integration and the necessity of the 
organisational integration. To support the mentioned purpose, two 
angles are applied: 

The aspects of control and organisation by integration, to illustrate: 

• How an integrated company functions during order processing. 

• How elements of the integration process separately can be 
implemented within functions. 

• How an integrated company reacts under different influences of 
innovation - creating new needs and different demands, new 
goals, new decision models, new forms of teamwork across the 
functions, etc. 

The technical aspect by integration, in detail to illustrate 

• How modern equipment in the production may apply as a part of 
an integrated company. 

• How information technology may support a company by 
integration of information across the functions 

The idea of the game is that the players become acquainted with 
subjects within the frame of purpose by experiments of their own. This 
will be achieved by placing the players in a concrete field of activity in 
a game company. The players take the roles of six ordinary 
management functions of the company. Further, a game supervisor 
familiar with both the information system and the CAD/CAM system is 
attached. 

During the game the players are motivated by two factors. The 
complexity of the game is in itself a motivating factor. The players will 
feel themselves inspired by the tasks of the game, which they have to 
handle. Therefore it is of great importance that the game supervisor is 
aware of how the players solve their tasks. If they are too easy there is 
time enough left to introduce a new task of production. During the 
game each player and the participants are able to evaluate their 
performances by means of scores. This measurement of the 
performances is as w~ll motivating, you will permanently try to 
improve your results. The score system makes use of following field of 
measurements: The surplus of the company, the number rejected 
customer orders, the extent of unallocated capacity, time use per 
function and finally the number of balanced orders. 

The game is planned to spread over 12-16 game weeks each of 
approximately 20 min. This means that the game is supposed to be 
affected in the course of one hole day, depending on the players' 
previous knowledge of handling computer systems. 
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2 THE GAME COMPANY ART PRODUCTS INC. 

The artificial production company (Art Products Inc.) is the basis for 
the game. The formulation of the problems and the solutions of the 
game etc. will relate to this company. 

At the beginning of the game it is presumed that the company is a 
"going concern". The equipment is installed and the individual tasks of 
the functions are prepared. The assortment of products are two 
candlesticks, and customer orders for these are in progress. The 
customers of the company are mainly departments and hardware 
stores. The two standard candlesticks (exploded into components) are 
shown in the following diagram 

The company is managed by six organisational functions, shown in 
the following diagram: 

The company consists of a Production Section where the major part 
of the production of components take place and a Service Section, 
performing special tasks in connection with preparing new products for 
production. The spare time in this section will be available as extra 
capacity for production of components. It is equipped with one CNC
lathe. 

After manufacturing, the items are placed in the Quality-inventory 
for quality inspection. The flow from this point is showed in the 
following diagram. 
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The functions will have various tasks to perform, mainly: 
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• The Order Entry function will take care of all work related to 
specifying customer orders. He is responsible for customer data 
and customer order data. 

• The Product Design function must evaluate customer orders on 
new products and, if necessary, specify and construct them. 

• The Production Preparation function involves the evaluation of 
whether new products can be manufactured or not. If so, CNC 
programs are developed. It is responsible for all data regarding 
operations. 

• The Production Scheduling function performs the production 
planning. The production plan will involve construction, 
production preparation and production. 

• The Assembly and Quality function will take care of assembly 
operations in the company and the quality monitoring and 
evaluation. 

• The Finance function will perform auditing and analysis of the 
profitability. It is responsible for all economic data. 

The game supervisor represents the customers, the suppliers and 
the owners of the company. 

To support the management tasks of the company, an integrated 
information system has been developed, and the players are supposed 
to carry out their work by use of this system. They will be able to 
retrieve information about products, customers, capacities, etc. and 
during the game they will enter information about customer orders, 
new products, etc. Also, a CAD and a CAM system is provided. All 
drawings are produced on the CAD system and the CAM system is 
used for simulation of the turning processed and for generation of CNC 
programs. 

The game is supposed to take place in the CIM-laboratory at 
Department of Production, where a set-up of the necessary equipment 
(CNC Lathe, PC's, etc.) is made. 
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3 THE DEVELOPMENT OF THE GAME 

To fulfil the purpose of the game and make it more dynamic, the 
production task of the company is gradually altered during the game. 
The development is driving the company into a greater knowledge of 
the production in parallel to a corresponding development at the 
competitors. In order to keep shares of the market, it is necessary for 
the company to fulfil the special request of the customers. If not, the 
customers will tend to buy at the competitors. 

The technical capability will grow by virtue of a more predominant 
CAD/CAM function. From only being able to produce standard 
candlesticks, the company will be able to conform to the customers' 
demands, fully utilising the capability of the CNC-machine and the 
information system. 

All components (items) are described in the CAD/CAM system based 
on their geometry, and from this information, the NC programs for 
control of the manufacturing equipment may be generated. As the 
shapes of the candlestick items consist of line and arch sections, they 
are very suited for a parametric description. Therefore, the geometry is 
defined by a set of parameters, from which the drawing can be made. 

A description of such a set of parameters is called a module. Each 
item can be defined from a module by selecting a set of parameter 
values, one value for each parameter. This means that a range of items 
can be defined from a module by choosing different sets of parameter 
values. 

The information system is designed to record information of both 
modules and items based on modules, and programs in the CAD 
system are prepared for creation of items by entering parameter 
values. 

In the development of the game, products may then be characterised 
in three abstraction levels: 

1 Standard products, defined by standard components 
2 Modular products, where new products are defined by making a 

new combination of standard components 

3 Parameter defined products, where items are specified from 
modules by a set of parameter values 

At the start of the game, the standard production has a short time of 
delivery and a high delivery security by virtue of the relative simple 
task of production. It is due to the fact that the company has to offer 
the same kind of service like the competitors for the new products. 
Together with the technical development of the production it will be 
necessary with a general adaptation of the business procedure of the 
company and the information system to the new tasks of production. 

As the game develops, and the products become more customer 
defined, the tasks will be more complex due to inadequate systems and 
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routines. Therefore, the players will be motivated to change the 
procedures of the functions concurrently with the task of production. 

In the following, the characteristics of four development phases of 
the game will be explained. The working tasks for the single functions 
is omitted in this presentation. 

3.1 Development Phase 1: Standard Products 
Initially in this phase, the players must attain confidence, partly 

with the tools which they have to use for solving their task, partly with 
executing orders in the company. 

Further, it is assumed that the company are producing standard 
products, only. But, in order to prepare for the next phase, a new 
product will be designed during this phase. 

3.2 Development Phase 2: Modular Products 
In this phase, the customers are aware of the modular design of the 

products. This means that they may submit enquiries on new products 
with a new combination of existing items. 

The players should begin to ask themselves, what the overall goal of 
the company is. It must be ensured that the function's specific goals 
are in accordance with each other. In that way, conflicting decisions 
will be avoided. 

3.3 Development Phase 3: Parameter Defined Products 
In this phase, the customers will also know that the modules are 

described by a set of parameters, which make development of new 
items easy. The implication is that they may submit enquiries on 
products with one or more new items, based on parameters from the 
customer. 

The players should be aware of the main connections between the 
individual organisational functions. Therefore, they are encouraged to 
discuss, how the functions are suited for processing customer orders of 
the kind, seen in this phase of the game. 

3.4 Development Phase 4: Customer Defined Products 
In this phase, the customers will be informed that new modules may 

be generated by the CAD/CAM system, based on customer ideas. The 
implication is that they may submit enquiries on products with special 
items. 

The players should be fully aware of the need for cross functional 
integration. Therefore, new organisational forms and new procedures 
for processing of customer orders may be implemented and evaluated. 

4. THE INFORMATION SYSTEM FOR THE GAME 

The information system for the game is based on several part systems. 
These are: 
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• An Oracle database, forms and reports 

• AutoCad from Autodesk 

• MiCAM 

• Net services provided by Pathwork from Digital Equipment on an 
Ethernet 

4.1 The Oracle database 
The Oracle database for the game is based on the logical entity

relation ship model which is shown on the following diagram. 
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This model provides the necessary foundation for all the activities 
according to the information system in each development phase. The 
interfaces to this database is provided by several applications such as 
forms and reports. These applications are tied together with a menu. 

When entering the system as a game function you are attached to 
the overall menu which is the top level menu for all the game 
functions. The menu contain the following functions: Order Entry, 
Product Design, Production Preparation, Production Scheduling, 
Assembly & Quality and Finance. The Order Entry function is shown 
on the following diagram. 
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From the 2. menu point is it possible to enter the form where 
customer orders can be specified, as shown in the figure be1ow. 

User CWIMF __ _ 
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+- OJstaTer oroer Lines ---------------------- --------+ 
Line ItEm 
~ Id ItEm Nillle 

Delivery Status 
Pericxl Q.l!lntity Id Desc:riptim 

A model of the system of interfaces is shown in the following 
diagram 

With this approach we have reached a very flexib1e system. The 
flexibility is found in the small units - forms and reports - that are tied 
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together with a menu application. If a game function during the game 
want to have a form included in the originally menu then it is possible 
with only a minor effort by the game supervisor or one of his 
assistants. 

4.2 AutoCad and MiCAM 
The CIM Game uses AutoCad in order to model the geometry of the 

items. The set-up of AutoCad is designed so that even untrained users 
are able to handle the CAD system. 

The activities according to AutoCad is based on a single drawing, a 
set of AutoLisp programs and a special menu. The drawing contains a 
number of hidden blocks and it is the combination of these blocks that 
make it possible to deal with development phase 1 and 2. A block 
contains some information about e.g. the outlines of an item in the 
AutoCad drawing file. The manipulation of the blocks is handled by 
simple AutoLisp programs. The call of these AutoLisp programs are 
made from the previous mentioned menu. 

In the development phase 3 and 4 the creation of parameter 
specified products and customer defined products is handled only by 
AutoLisp programs. There is only manipulated with the blocks when 
one or two items of a product are standard items from development 
phase 1 and 2. 

3000 1000 

r-- -- "'ll ..__ ----~ L __ -- ..,----
1001 Item 

Contour for export 
toMiCam. 

The main aspect in use of AutoCad versus the Cam program MiCam 
is the representation of outlines. The outlines are placed in different 
layers - which can be made visible or hidden. The outlines of the item 
is exported from AutoCad in the standard Cad-file format DXF. MiCam 
is set-up to recognise the names of the layers and thereby the outlines 
within them and when recognised in MiCam the outlines are the base 
for several possible actions. The main issue is the possibility of making 
a CNC program and transfer this program to the CNC lathe. 

If for example it is wanted to generate a CNC-program for a lathe, 
the contour needede are exported using the DXF command in 
AutoCAD. Note the contour describes the outer product. The imported 
contour is shown in the floowing 
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It is also possible to make a simulation for estimation of process 
time. Another option is a decision of the functionality of the CNC 
program. 

The Information flow is shown in the figure below. 

AutoCAD MICAM 

TEK-file 

5. EXPERIENCES FROM RUNNING THE GAME 

CNC
Mochine 

During the games we have made some experiences. The experiences 
beyond fulfilling the general purpose for the game are in short 
concentrated round the following: 

• General use of computers and the applications 

• The necessary preparation of the participants 

• Use of AutoCad and MiCam 

• "Traditional" organisational inertia 

When the game was played by students from our own department 
the general use of computers is not a serious problem. As an extra 
security for success the full information system for the game is made 
public a period of three week before the game is played. Thereby the 
students have the possibility to get familiar with the system 

When played by professionals from various companies the game 
causes some troubles for the participants. The troubles are found in the 
use of computers. The general use of computers have not still in 
Danish companies reached the level as this game require. The solution 
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is to downsize the number of game weeks and more heavily support the 
participants. 

It is important that players of all sorts are well prepared. This 
means that at least 3 week before the game they receive the general 
introduction to the game and the manual for the precise game function. 
If the text is not delivered in proper timer the possibility for success 
with the game is very small. 

To deal with the use of AutoCad and MiCam is rather difficult. 
These sub systems of the total information system becomes a 
bottleneck if they are not working. The possibility for this to happen is 
rather heavy because many do not know how to control CAD and CAM 
systems. To secure against this the participants are asked whether one 
or two are familiar with AutoCad or CAD/CAM in general. It is also a 
solution to provide extra support the two functions in question, Product 
Design and Production Preparation. 

When we are playing the game, we have experienced that the 
participants learn a great deal about the functional integration by 
computers. So the purpose for the game is fully reached. But we do also 
experience that the "traditional" organisational inertia is an aspect 
that fully survive in this environment. The organisational integration 
is therefore not a subject that is placed in the game. It is more a 
conclusion when after the game we discuss with the participants how 
Art Products Inc. - the game company - could have gained more 
competitive advantage. But this subject is not alone so import. The fast 
development in the task of production during the game is the main 
issue. To deal with the development and with the information system 
is far enough and gives the participants a good impression of how the 
concept in CIM works. 

6. PERSPECTIVES 

Until now the CIM Game has mainly been used in the engineering 
courses at AUC. But the intentions have been to offer the game for 
industrial companies. Employees at industrial companies can though 
participation in a game play get an introduction to different aspects of 
CIM: 

• Get familiar with the characteristics of integrated computer based 
information systems. 

• Get a feeling of decision making supported by an real-time 
information system. 

• Participate in organisational development. 

• Analyse the benefits of parameter specified products. 

• Evaluate the consequences of handling and fulfilment of 
individual customer demands. 


