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Abstract: A lot of methods and tools are used in business games and simulation — mostly isolated so far. Concepts and
tools for the integration are presented in this paper with a focus on XML-technologies (XML-/SVG-files, topic maps, ...)

and on mind maps and topic maps.
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1. INTRODUCTION

Simulation and the application of business games
become more and more important. Today typically a
set of various business games and simulation tools is
used in an organisation for education or training —
tools to simulate the development and modification
of workflows, tools to simulate management
decisions in markets, or projects or other issues. The
problem today is that the tools remain isolated. We
need homogeneous approaches for the preparation of
simulation and games, and for the collection and
integration of results. A good preparation and a good
interpretation of results is an essential part of any
simulation. Simulation and business games became
strong in the past because they supported a holistic
approach of thinking and a good transfer of
knowledge. This holistic approach was strong in so
far as the simulation model needed a minimal set of
objects to run in a way that was more or less
“patural”. But the holistic approach stopped
normally when the model could run — stopped at the
limit of one selected simulation system.

Today we are loosing the holistic approach a bit
because we have so many approaches we apply
separated from each other. This paper is focused on
methods and tools for a better integration of business
games and simulation in an overall modelling and
controlling concept.

Simulation is a very fundamental approach in
training and education, in research and development,
and in learning organisations. Simulation has a long
tradition. Since decades tools are available to
support simulation like GPSS [15] - strong in the
1960’s and 1970’s — or SIMULS8® [6] — now more
popular for discrete simulation than GPSS.

Simulation can also be based upon business rules
and tools like Common Knowledge Studio [29].

For an overall simulation of business
administration since over 20 years there are
management simulations like those provided by
TOPSIM® [25] - today used in hundreds of
universities and companies. The management
simulation based on TOPSIM GM - General
Management - is a model representing a company.
The participants of the simulation take over the
management role of a company. They compete in
groups against other simulated companies in a
simulated market. Through their decisions, the
participants influence the success of “their”
company. So they learn about the interdependencies
in and around a company and about the internal and
external factors that affect its economic success —
they test and develop concepts and rules.

After the successful introduction of business
games for general management simulation 10-20
years ago, now new games are available for special
kinds of companies or special management
functions. Today in the TOPSIM® package there is a
management simulation for example for banking, e-
commerce, project management — TOPSIM PM — or
change Management — TOPSIM CM [25].

2. INTEGRATION OF BUSINESS GAMES

Fig. 1 shows a typical set of tools for simulation
and business games — with selected TOPSIM® tools
and some classical tools like GPSS or SIMULS8®.

Whatever we simulate we should start with an
analysis of the context — an analysis of objects and
roles, concepts and structures, rules and effects.
There are methods and tools to prepare the
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simulation. An object role analysis can help to
identify the objects we have to represent in a
simulation model. There are strong tools supporting
object role analysis and object role models [2] — and
they can really make good contributions — but these
tools are better known among experts in computer
science than in business administration — the home
area of business games. If there is not enough
expertise in advanced object role modelling, it
would be better to start some structural analysis and
object role analysis based upon mind maps. Mind
maps are used in education and higher education
almost everywhere. Tools like Mind Manager [3] or
Think Graph [21] support mind mapping. The files
of the mind maps stored by Mind Manager or Think
Graph are XML-files. So the information in these
files can be linked with other tools or can be
extracted for further applications.

The object role analysis or structural analysis
should be carried forward to an influence analysis or
cause effect analysis. When we play business games,
we have to make decisions. And we can only make
good decisions, if we know the most important
factors in the game — those factors with strong
influence on others. In the group of the TOPSIM
games GAMMA can support influence analysis and
cause effect analysis. Otherwise Visio or other
universal tools can be used. Cause effect diagrams
and influence diagrams developed with Visio can be
stored in XML files.

After the application of structural analysis we
look for other issues of our simulation model. We
analyse workflows before we start with GPSS or
SIMULS8®, we analyse enterprises and markets
before we start with TOPSIM GM, we analyse the
scope, the tasks and the resources of a project before
we start TOPSIM PM, and we analyse the
organisation — including roles and interactions of
people in the organisation that we want to develop —
before we start TOPSIM CM to support change
management. And when we finish the simulation we
have to analyse the results.

Table 1 shows some methods and tools that can
contribute to the integration of business games and
simulation and are often used in the context of
business games today. Mind Maps are used for
structural analysis - Mind Manager® [3], Think
Graph® [21] and Visio® [27] are tools to support
Mind Mapping®. Object role analysis [2] can be
supported using the ORM module of Visio® [1] for
example. Decision tables are useful to describe rules
— PROLOGA [6] is a tool appropriate to develop and
check rules, apply rules and generate code for
further applications — a tool that can contribute to the
development of a knowledge base with business
rules [12], [13].
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analysis
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games
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change
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TOPSIM
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Fig 1. — Business Games and Simulation — and

Supporting Methods and Tools.

Table 1: Selected Methods and Tools Supporting
Business Games and Simulation

Approach |Method Tools Aspects re-
garding the
integration

Classical Visio - ORM | XML-SVG

Object Role |Object-Role- Tools of Terry |export

Analysis Modelling Halpin [2]

(ORM) [2], [8]

Topic Maps [5],

Omnigator [4]

Topic maps are

[22], [23], [24] |and various XML based
other tools
Mind XML + XML-
Structural Manager®[3] |schema
Analysis Mind Mapping |Thinkgraph XML-SVG +
[16] Topic Map
Visio®- mind  [XML-SVG
mapping subset |export
[28]
System Analysis [Visio - various |XML-SVG
and others subsets [28] export
Ishikawa Visio [27] XML-SVG
Cause Diagrams [16] export
Effects Influence GAMMA [25] [Belongs to
Analysis  |Graphs [25] TOPSIM tool
set [10] - is
nevertheless
isolated
Decision Table |PROLOGA [6] | XML + XML
[12], [13] schema
Decision Table |Common XML
Rules [12], [13], Knowledge
Decision Grid, |Studio [29]
Decision Table [ILOG JRules |XML + XML
[12], [13], [30] schema
Decision Grid,
UML [26] [26] [26]
Workflows and |Common XML
Workflows |other methods |Knowledge
combined Studio [29]
ILOG JRules [XML + XML
[30] schema
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There are other tools like Common Knowledge
Studio [29] or ILOG JRules [30] with a core focus
of business rules. Such tools can also be taken as a
starting point to develop games and simulation and
to support the integration of methods as mentioned
in chapter V.

3. MIND MAPS AND TOPIC MAPS
SUPPORTING INTEGRATION

For the preparation of business games and
simulations we can use mind maps. Mind maps can
also help to document the whole process starting
with the preparation of business games, going thru
the simulation, and including the interpretation of
the results of the simulation.

The following figure shows such a mind map
with components regarding the documentation
(status, version, author of the mind map; objectives,
requests, objects of the simulation). The description
of the object types of the planned simulation
follows. Finally there are contributions regarding
methods and tools applied — and results collected.
This map is not fully expanded in the figure — many
branches are folded.

Simulation Service Center

*Valid

Version

Objectives

; Objects

L ]
Model & Tasks Botinignts

" Work items Clients

: Work entry point

’ Simulation
Object Types

Simulation
Service
Center

Work center

' Methods & \ Storage area

Tools

Waiting room

Work complet C leave

Fig. 2. — Mind Map Describing Components of the
Model for the Simulation of a Service Center.

This mind map was developed with Think Graph.
The map is stored in an XML-file. This file includes
a topic map representation of the map - part of
which is shown in the figure below
[51.[22].[23],[24].

This topic map can be exploited by a topic map
browser like OMNIGATOR [4] in the same way it is
shown in [13] and [14]. So the expanded topic map
can contribute to a web portal for the whole
simulation model with all components of the mind

Customer enter and register

map above.

Such topic maps can also be embedded in e-
learning systems supporting the training of
simulation [7].

The graphical representation of the mind map
above is available in XML-SVG-elements [20], [21].

<?xml version="1.0" encoding="1S0-8859-1"?>
<IDOCTYPE svg PUBLIC "-//W3C//DTD SVG
20001102//EN" "http://www.w3.0rg/TR/2000/CR-
SVG-20001102/DTD/svg-20001102.dtd">
<svg id="service.svg"
viewBox="2732 1171 1978 1398"
preserveAspectRatio="xMidyMid meet">
<metadata>
<topicMap
xmlns="http://www.topicmaps.org/xtm/1.0/"
xmlns:xlink="http://www.w3.0rg/1999/xlink">

<topic id=""Topicl"">

<baseName><baseNameString>

Simulation Service Center</baseNameString>
</baseName>

h </topic>
<topic id="Topic2">

<occurrence>
<baseName><baseNameString>
Simulation Object Types</baseNameString>
</baseName>

</topic>

<association>
<instanceOf>
<topicRef xlink:href="#is-child-of"/>
</instanceOf>
<member>
<roleSpec><topicRef xlink:href="#child"/>
</roleSpec>
<topicRef xlink:href="#Topic2"/>
</member>
<member>
<roleSpec><topicRef xlink:href="#¢parent"/>
</roleSpec>
<topicRef xlink:href="#Topicl"/>
</member>
</association>

Fig. 3. — Some Topics from the Think Graph
Representation of the Mind Map in Fig. 2.

The results of the preparation are used for the
implementation of the simulation model in a tool
like SIMULS. The simulation objects are transferred
directly. The description of special methods and
tools can be added — for example the description of
statistical distributions used in the model.

The mind map is the core module that collects all
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information about the preparation, the execution and
the evaluation of the simulation. The corresponding
topic map includes all the topics, associations and
occurrences of the mind map and can be exploited
by a topic map browser.

4. XML MODELS IN SIMULATION TOOLS

The following figure shows the graphical
representation of the simulation model prepared in
the mind map above. The simulation objects were
transferred to SIMULS8. The figure shows 7
simulation objects — one work entry point (Customer
enter and register — above), one storage area
(Waiting room), 4 work centers (clearing, service
points 1-3) and one work complete unit.

Customer enter and register
0

Waitini room

*,

=

Service point 3

Serviceopoim 1 Service point 2

il g

Clearing

&,

Customer leave
0

<

Fig 4. — Graphical Representation of the Simulation
Model for the Service Center in SIMULS.

During the simulation customers arrive at the
work entry point above, move thru service stations,
and leave the model at the customer leave unit
below.

The next figure shows the XML-representation of
the simulation objects used by SIMULS. This kind
of representation highly supports system integration
in simulation models.

Regarding system integration in simulation it is
very easy to link or even transfer specifications of
the core components form the mind map to the
simulation tool. But in the XML-specification of the
mind map there are a lot of objects dealing with
locations and layout. And in the XML-file of the
corresponding SIMULS8-application there are much
more objects than in the figure below — also dealing
with locations and layout, but also with parameters
and results of the simulation.

The graphical elements in the specification of the
simulation model are XML-based - but not
according to the SVG-standard. Regarding system
integration this is unimportant since the locations
and layout of elements in the mind map will not
have corresponding locations and layout in
SIMULS.

After the application of the simulation model the
results will be described — using SIMULS8 result
tables and other sources — and the results will be
collected in documents linked to the mind map.

<SIMUL8XML>

<SimulationObjects>
<WorkTypes>

<WorkltemType Name="Client"
ID="1"></WorkltemType>
</WorkTypes>
<SimulationObject
Name="Customer enter and register"
Type="Work Entry Point" ID="1">
</SimulationObject>
<SimulationObject Name="Waiting room"
Type="Storage Area" ID="2">

</SimulationObject>

<SimulationObject Name="Service point 1"
Type="Work Center" ID="3">

</SimulationObject>

<SimulationObject Name="Clearing"
Type="Work Center" ID="4">

</SimulationObject>

<SimulationObject Name="Customer leave"
Type="Work Complete" ID="5">

</SimulationObject>
</SimulationObjects>
</SIMUL8XML

Fig 5. — The XML-Specification of the Simulation
Model for the Service Center in SIMULS -
Identification of the Simulation Objects.

5. New Systems from the Field of
Business Rules and Decision Tables

Any simulation is based upon a model with
entities, workflows, and rules. And there are new
tools now available to support the development and
the application of business rules that can contribute
to simulation — and to the integration of methods and
tools.

One such tool is Common Knowledge Studio
[29]. The following figure shows part of the
representation of the service center mentioned above
in Common Knowledge Studio. Here we can
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describe the context of the service center
application. The core definitions are part of a
knowledge base that includes classes, channels,
objects, etc.. The entities of the service center are
defined as objects.

||| ServiceCenter
+ L{ﬁf Context
== Knowledgebaszel
+ L{ﬁf Contest
=57 SermvicePoints
- [,::f Context
7 Classes
=7 Channels
=7 Definitions
=7 Libraries
-1-57 Objects
| WaitingFRoom
ServicePoint]
SemvicePoint2
ServicePoint3
GoServicePoint
&  MNoonel#4 aiting
=7 Paths
=7 Fropeties
=7 Includes
=57 ClearingDecisionT able

- [;:tf Contexst

&
&
&
]

Fig 6. — Entities of the service center model defined in
Common Knowledge Studio.

The knowledge base for the service center further
includes decision tables to describe the flow of
customers through the service center — one is shown
below.

Rulel Rule? Ruled Fuled Rules
WaitingRoom =0 =0 =0 =0 ]

ServicePointl  true  false false false
ServicePoint? frue falzse false
ServiceFointd trug  false

GoServicePoint 1 2 3
Wait1 false false false
NoCnelsWaiting

true
true

true

Fig 7. — One of the decision tables for the service
center model defined in Common Knowledge Studio.

Based upon these definitions one can start the
application. A consultation of the decision tables for
the service center is possible in  Common
Knowledge Studio when the specification of the
model is appropriate. The following figure shows
the protocol of a case with a customer available in
the waiting room who is transferred to service point
2.

Rule! [BHBE Ruled Ruled Rules
waitngRoom ENIEIE-0 -0 O
ServicePaoint1  true  [[SISEN false  false
ServicePaint2 B == false
ServicePointd B e false
GoServiceFoint 1 | K
WWait falze [EISEN false true  true
MNoOnelsyWaiting [ ] true

Fig 8. — Protocol of the application of a decision table.

Such consultations can be combined to run a full
simulation.

Another important point for a simulation model
based upon Common Knowledge Studio is the fact
that within the knowledge base of the application
besides entities and decision tables or decision grids
also workflows can be specified as shown in the
figure below.

|-l ServiceCenter =
- Contest £
-l K’nowledgebase‘l é_“

+- @& Contest

+-57] ServicePaints

+-57] ClearingDecisionT able [Actio

uoizsands 3

Fig 9. — Part of the workflow of the service center.

A consultation of the service center model can
also be started by using the workflow — or in this
case the description of the flow of customers — as
shown in the figure below.
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Fig 10. — Consultation based upon the work flow.
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The concept of Common Knowledge Study will
be helpful in the future to support semantical models
for applications specified by describing classes,
entities, rules, and workflows.

For the context of this paper Common Knowledge
Studio can also be used to support system integration for
simulation based upon XML-files. The following figure
shows part of the specification of a work center by
Common Knowledge stored within a XML-file.

<TOCContextClass ...ldentity="WorkCenter">
<TOCUserClass ...ldentity="WorkCenter"
Caption="WorkCenter">
<TOCObjectBase ... TakesOwnership="true">
<TOCUserClassPropertyAttribute
Identity="busy" Caption="busy" ...>
<TOCUserClassPropertyAttribute
...Identity="idal" Caption="idal" ...>
</TOCObjectBase>
</TOCUserClass>
</TOCContextClass>

Fig 11. — Some XML-elements for the specification of
the service center in Common Knowledge Studio.

6. INTEGRATION MODELS FOR THE
MANAGEMENT OF BUSINESS
SIMULATION

The approaches applied so far to integrate
methods and tools in business games and simulation
can be unified in an integration model as shown in
the figure below with 5 phases.

Orientation: Business games and simulation
start with an orientation. We have to collect
information, discuss with others, we have to analyze
and develop structures. All that can be supported for
example by mind maps and mind mapping tools.

Specification: Then we have to specify the
simulation model. We have to describe simulation
objects and methods and tools to use in detail.

Implementation: Then the specification has to
be implemented using a simulation tool like
SIMULS.

Application: Then the simulation tool is used to
run the simulation, to check results, to test various
parameters and constellations.

Controlling: Finally the results of the simulation
are compared with the information collected in
former phases. And documents will be added to the
mind map we started with — arrow 4 in the figure
below.

Management of Business Simulation

Orientation | Specification | Implementation | Application | Controlling
Collecting 1 Objectives 2 / 3 Check results
Information || 1/ /| of the

Objects& simulation by
Discussian, Roles far example in Run the || using
Interaction, SIMULS simulation | information
Brain- Simulation documented
storming Object Types from

orientation
Structuring, Methods thru
Developing specification
Relations Tonls
i 4 Document

Mind T~ results
Mapping -

Fig. 12. — Integration Model for the Management of
Business Simulation.

This is a general approach — nevertheless it is
useful to remember want we have to consider when
we want to develop and apply simulation models.
This approach helps as to focus on the links and
bridges — and not only on the isolated parts of the
simulation model.
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