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ABSTRACT:

As Coordination has been an intensely studied
concept across many different disciplines,
Incentive Alignment, recognized as of vital
importance to a Supply Chain’s prosperity or
deficiency, has already received great attention
from both academics and practitioners. This
research considers Agent Based Simulation as a
promising new direction in the study of Incentive
Alignment. In particular, it aims at investigating
the appropriateness of Agent Based Simulation
(ABS) for the comparative evaluation of
alternative Incentive Alignment schemes. To this
end, it starts with confirming the results gained
from simple analytical models, progressively
moves to complex models for which no analytic
solutions exist and successively increases
correspondence to reality by a real world Supply
Chain case. The results acquired so far coincide
with the theoretical expectations, corroborating
the applicability of the methodology suggested
here.

Keywords: Supply Chain Coordination, Incentive
Alignment, Agent Based Simulation

1. INTRODUCTION

Supply Chain Coordination is defined as a
decision-making and communication pattern to
bring the set of Supply Chain partners in a
smooth and well concerted action. Among all
Coordination Mechanisms that have been
suggested in the literature, Incentive Alignment
has been recognized as being of vital importance
to a Supply Chain’s prosperity or deficiency (e.g.
Lee, 2004; Narayanan et al, 2004). For this
reason, it has already received great attention
from both academics and practitioners. It mainly
concerns the mutually satisfying ways (i.e price,
quantity, time and quality of delivery) that
distinct Supply Chain partners seek to align their
often conflicting objectives.

Researchers have turned their attention to
analytical investigations that mostly build on
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over-simplifying and, thus, unrealistic
assumptions. As a result, they are in no position
to efficiently solve complex real-world Supply
Chain-related problems (e.g. Cachon, 2003).
Practitioners’ empirical investigations, on the
other hand, cannot offer meaningful insight, since
experimenting with real world supply chains is
impractical (e.g. Lee, 2004; Narayanan et al,
2004).

In this regard, simulation provides a viable
alternative. Departing from the common practice
of resorting to Discrete Event Simulation, this
research uses Agent Based Simulation (ABS) as a
promising approach in supply chain simulation.
In particular, we concentrate on investigating the
appropriateness and usefulness of Agent Based
Simulation (ABS) in understanding and
improving Incentive Alignment schemes in
Supply Chains.

2. THE USE OF SIMULATION IN
SUPPLY CHAIN COORDINATION

Extending Simatupang et al.’s (2002) taxonomy,
Supply Chain Coordination mechanisms can be
classified on the basis of three distinct
dimensions: mutuality, focus and public support
and infrastructure into five Coordination Modes:
(i) Decision Synchronization, (ii) Information
Sharing, (iii) Incentive Alignment, (iv) Selection
Systems and (v) Integration. However, the
COMbinatory Coordination Mechanisms, as
characterized in Figure 1, cannot be attributed to
any of the above Coordination Modes, but can be
seen as combinations of them.

The simulation paradigms revealed as more
appropriate to model Supply Chain dynamics are
Discrete Event Simulation (DES), System
Dynamics (SD) and Agent Based Simulation
(ABS). Figure 1 demonstrates existing simulation
research for each Coordination Mechanism, with
brackets [] illustrating the number of papers
reviewed.
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Figure 1: Taxonomy of Supply Chain Coordination Mechanisms (adapted from Simatupang et al, 2002)
along with existing simulation research (number of papers shown in [])

3. RESEARCH AIM

Agent Based Simulation adopts a bottom-up
approach of viewing the world. Its advantages
over traditional simulation techniques are that it
ideally models (i) the individual behaviours of
autonomous agents, (ii) the complex transactions
between them and (iii) their interaction with their
highly dynamic underlying environment (e.g.
Axelrod, 2005). Therefore, we are investigating
whether ABS can be effectively used to
comparatively evaluate alternative Incentive
Alignment schemes in Supply Chains.

To accurately test the applicability and usefulness
of the suggested methodology, the simple
Newsvendor setting has been illustratively used,
mostly because: (i) its optimum analytic results
have been well reported in the Supply Chain
Contracting literature; (ii) it can be extended to
represent an adequate number of Supply Chain
Network Configurations in various contractual
arrangements.

4. THE SUGGESTED APPROACH

We intend to progressively move from simple
analytical models (The Consistency Exercise),
through complex models for which no analytic
solutions exist (The Theory Development
Exercise), to a real world model (The Theory
Testing Exercise), so as to successively increase
correspondence to reality.

4.1 THE CONSISTENCY EXERCISE

Numerous analytical studies have up to now
proved the inefficiency of the wholesale price
contract for varying demand distributions
(Cachon, 2003).

To reiterate this analytical result, we developed
an Agent Based version of the Newsvendor
problem. In this, the supplier needs to decide on
how much to charge his retailer in every selling
season, while the retailer needs to determine how
much to order. Since human decisions may not
always be perfectly rational, we needed an
adequate way to incorporate human decision
making strategies in the developed ABS model.
To this end, we resorted to laboratory
investigations. Simulation games were developed
and participants were selected on the basis of
convenience: 3 individuals to act as suppliers and
4 to act as retailers. Multiple regression models
provided a satisfactorily close fit for these
decision-makers.

The three human suppliers and the rationally
optimizing supplier were combined with the four
human retailers and the rationally optimizing
retailer, giving a total number of 20 experiments.
Figure 2 illustrates the results acquired. For each
experimental run we report on the percentage
deviation between the theoretical profit in the
case of coordination and the aggregate profit
derived in the ABS version of the Newsvendor
problem. Coordination is assumed to occur when
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Figure 2: Comparative Evaluation of experiments in respect to % divergence from

coordination

the Newsvendor Supply Chain is operated by a
single agent.

It is evident that the coordinated supply chain’s
profits are always higher. However, there is a
range of wholesale prices W that appear to
minimize the supply chain’s anticipated
inefficiency.

4.2 THE THEORY DEVELOPMENT EXERCISE

Extension and adaptation of the above simple
Agent Based models to more complex Supply
Chain Network Configurations will provide a
useful ground to comparatively evaluate
alternative Incentive Alignment policies in real
world supply chains.

4.3 THE THEORY TESTING EXERCISE

Comparison with empirical data will not only
externally validate the models developed, but
also support the method’s appropriateness for the
study of Supply Chain Incentive Alignment.

5. EXPECTED CONTRIBUTION

The suggested research intends to investigate the
meaningful insights and learning for Incentive
Alignment schemes that can be gained from
Agent Based Models. At present there has been
little research in this topic.
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ABSTRACT:

Pervasive computing is everywhere. Computers
are embedded into our everyday lives; our cars,
our homes, our shopping centres, our places of
work. The interactions and services which they
provide have become extensive and complex.
Developing an intelligent environment that
incorporates pervasive multimedia devices and
protocols is a relatively young but important
research area. An intelligent environment of the
future may integrate many different devices that
may or may not be embedded into the
environment itself. Furthermore, it should be able
to cope with the arrival of new devices with
minimal interaction from the users. The question
therefore becomes how to prototype this vision of
the future in which anything is possible.
Simulation offers a solution to this problem. This
report discusses a framework that can be used in
prototyping environments of the future.

1. INTRODCUION

A pervasive computing scenario can be a
heterogeneous collection of existing and new
multimedia devices that work together using
existing or new communication protocols. In this
regard, prototyping gains increasing importance
in the development cycle. However, stand-alone
prototyping can prove ineffective, since devices
may require the presence of other devices and or
communication protocols to function properly.
As contextual prototyping can help achieve right-
first-time design cycles and reduce time and cost
overheads, it becomes of paramount importance
to pervasive computing.

Research in the area has focused on building
physical environments. Projects such as
Microsoft’s EasyLiving (Shafer et. al, 1998) and
MIT’s Intelligent Room (Brooks, 1997) provide
the necessary contextual parameter in ‘real life’
situations and allow contextual prototyping. They
also allow concurrent development, namely a
number of new devices can be evaluated within
the provided context simultaneously. However,
this method is cost-ineffective and only a viable
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option for large corporations and companies. In
addition, it requires a great deal of time and effort
to set up and edit parameters; for example, if the
need for a wall to block sight arose, the wall
would have to be physically built. Moreover, the
events and interactions that can occur in a given
environment may be so diverse that they are not
possible to physically model. In summary, how
can one create a vision of the future by physically
building it from scratch? The vision itself might
not be perfect, making the building process even
more difficult. A solution to this problem is
offered by software-based simulation, an
established foundation for contextual prototyping.

2. SIMULATION BASED PROTOTYPING

Simulation offers the capability to explore
concepts that do not exist. A functional
simulation can model the behaviour of electronics
systems and be used to drive visualisation
tooling, enabling real-time interaction with a 3D
virtual graphical representation. The visualisation
does not have to be in 3D; it can be a light-weight
2D visualisation. The important factors are the
level of interaction provided and the appropriate
feedback on state changes. Simulation has been
previously used in prototyping (Lister et al, 2004;
Kerttula et. al, 1997). Thus, it is argued that
simulation can act as a solid foundation of a
framework for prototyping pervasive computing
scenarios, devices and applications.

Initially, established protocols and frameworks
such as the Distributed Interactive Simulation
(DIS) (IEEE Std 1278) protocol, the High Level
Architecture (HLA) (IEEE Std 1516) and the
Extensible Modelling and Simulation Framework
(XMSF) (Petty, 2000) were considered for this
purpose but deemed to be inappropriate for
prototyping pervasive computing scenarios
(Watten et. al, 2006). More particularly: DIS is
primarily oriented towards military applications,
HLA doesn’t provide direct communication
between simulation components and XMSF
focuses predominantly on web-based
technologies.



The  Distributed  Object-based  Real-time
Interactive Simulation (DORIS) (Watten et. al
2006) is presented as an alternative. DORIS is a
component-based simulation framework for the
development and deployment of multimedia
pervasive devices, protocols and environments.
The framework combines established techniques
in the simulation domain such as composability
and reuse theories and provides a platform for the
contextual prototyping of pervasive computing
scenarios. The Multimedia Living Extensions
(MLE) (Watten et. al, 2008), built on top of
DORIS, contribute to its adjustment to the needs
of pervasive multimedia devices.

A pervasive environment can be prototyped by
using DORIS to model the devices and protocols
that exist in the proposed environment. Software-
based simulation models of the afore-mentioned
devices and protocols can be developed using
high-level programming languages such as C++
and Java; the nature of the DORIS framework is
such that not all of the models have to be
developed wusing the same programming
language. These models are then aggregated
using DORIS providing a larger scenario. A 3D
environment can also be attached to this scenario
to allow for user interactions. If, however, a 3D
environment is not required, light-weight 2D
interfaces can also be integrated to provide
feedback and enable user interaction.

3. APPLYING DORIS

The Centre for Excellence in Teaching and
Learning (CETL) in Creativity is a large-scale
pervasive environment at the University of
Sussex. It enables users to configure the
environment with the use of a bespoke control
software. Due to time constraints, the physical
environment required needs be designed and built
in parallel to the development of the software
system. However, this can prove problematic for
the software developers who need the entire
finished room, and the context it provides, in
order to test their software.

A prototyping solution is therefore required and
implemented with the use of the DORIS
framework and the MLE. Software-based models
of devices present in the environment have been
developed using C++. These models have light-
weight interfaces that provide contextual
feedback and interaction, based on their real life
counterparts. The models have been integrated
into a larger scenario using DORIS protocols,
providing the software developers with the
context of CETL environments. After the
software has been developed on top of this
model, its effectiveness can be tested; the light-

weight interfaces allow potential users to control
or view feedback on the models of devices.
Furthermore, the DORIS framework has been
designed in such a way that the devices models
can be replaced by real devices with no effect on
the operation of the higher level control software.

4. BEYOND TODAY

The validity of the themes and ideas present in
the DORIS framework are tested in the CETL
project. Even though a future pervasive
environment may be more complicated, the
fundamental idea remains the same. Such an
environment needs to be robust and able to adapt
to the arrival of new technologies. Furthermore, a
level of homogeneity is required to ensure that
different devices communicate appropriately. The
DORIS framework and the MLE can be used to
prototype this environment.

The aggregation that DORIS offers means that
developers from different disciplines can work
independently on various models (of new or
existing pervasive devices) and integrate those
models into a larger scenario. This then offers the
opportunity to evaluate their models within the
appropriate and needed context. Moreover, the
ability to move rapidly from a prototype to a real
product emerges, making DORIS practical in real
life situations.

5. CONCLUCION

Pervasive computing is becoming prevalent in
today’s society and it will become even more
widespread in future environments; for this
reason, the need for a prototyping framework
becomes crucial. DORIS and the MLE, which
proved significant in the successful development
of a large-scale pervasive environment, prove to
satisfy this need.

The generic nature of the framework means that
feedback and interaction can be provided in either
2D or 3D form. A tool for the contextual
prototyping of future pervasive computing
devices, applications and environments is thus
provided within DORIS and the MLE.
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ABSTRACT

The general purpose of a typical Discrete Event
Simulation (DES) study, where a model is built
from scratch, is to assist management with
learning about a specific problem for decision
making. Keeping this in mind it is plausible to
consider that in studies involving model reuse the
different process of model coding may result in
management learning about their problem
differently. To explore this the reuse strategies
that practitioners employ and their implications
for learning must be considered; these, for
example, may result in management spending more
time learning through experimenting and turning
the ‘abstract into the concrete’ or knowledge
elicitation from experts for validation. This paper
presents a classification of these strategies and
considers them using learning theory.

Keywords: model reuse; management learning
1. INTRODUCTION

This paper sets out doctoral research that is being
undertaken at Warwick Business School to explore
the ‘learning affects’ of Discrete Event Simulation
(DES) model reuse. The paper is presented in two
parts. Firstly, using existing classifications from
the DES and Computer Science (CS) literature,
reuse strategies are discussed and a consolidated
classification presented. The second half of the
paper then considers the learning implications of
these strategies.

2. STRATEGIES FOR MODEL REUSE

There are several classifications of reuse available
in the DES literature. This section considers these
complemented with some standard reuse
approaches from CS to present three dimensions of
a strategy that a practitioner may employ when
reusing.

2.1 THE MODE AND SCOPE OF REUSE

The first dimension of a reuse strategy is the mode
of reuse: how the reused model is put to use. The
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first mode is technical which refers to software
derived reuse for model coding. Pidd’s (in
Robinson et al, 2004) spectrum of reuse illustrates
how this starts with code scavenging through to
component composition up to full model reuse.
Technical strategies of reuse along this spectrum
can vary across the second dimension: the scope of
reuse. Full model reuse, for example, can occur
within a limited single domain by creating models
that users can adapt by parameterisation (Fletcher
et al, 2007) or more sophisticated solutions can be
presented by turning simulations into federates and
using the high level architecture (Boer, 2005). In
fact commonly used technical strategies for reuse
are multi-domain; commercial off the shelf
(COTS) simulation packages, for example, can be
used to model practically any domain of interest.

The second mode is interpretative which refers to
knowledge derived reuse used to form what might
be called ‘mental models’. Fletcher and
Worthington’s (2007) classification presents model
reuse as four levels of model abstraction: generic
principle, generic frameworks, setting-specific
generic and  setting-specific. This prompts
consideration of how management would reuse the
model for decision making. At the generic
principle level a model may be used as a multi-
domain analogy; for example a model may be used
to educate management how variability in systems
affects queuing time. Alternatively within a single
domain behavioral analogy may occur; for
example a national (or setting-specific generic)
Accident and Emergency (A&E) model may be
used by specific local trusts to infer how their own
operations behave (Fletcher et al, 2007).

2.2 THE OPACITY OF REUSE

This classification can be extended by considering
opacity reuse concepts from CS. Black box
abstractions are reused ‘without relying on
anything but their interfaces or specifications’
(Szyperski, 1998). Technical examples that
typically fall into this category are COTS
simulation packages which encapsulate simulation
executives and many standard ‘building blocks’ for
simulation that are implicitly reused by many



practitioners. As the internal workings or
assumptions of a model are gradually exposed in a
controlled way the opacity of the abstraction will
change until it reaches the opposite white or glass
box abstractions where the majority of
interpretative reuse strategies will lie.

2.3 SUMMARY

This discussion is illustrated by figure 1. Reuse
strategies are classified by the mode and scope
with the opacity represented as a continuum of
black flowing through to white. There are, of
course, limitations to this view such as the
omission of frequency of use and complexity from
Pidd’s spectrum or component granularity
(Robinson et al, 2004). This simplification also
omits that modes of reuse may overlap; models
composed from components may very well be used
for an interpretative behavioural analogy.

3. OUTCOMES OF MODELLING

Although different practitioners will use different
reuse strategies from the grid presented in this
paper the purpose of building DES models and
conducting dynamic experiments will likely
remain the same: assisting management learning
about a system for decision making. This section
briefly defines learning before discussing the
implications of model reuse strategies.

3.1 DEFINING LEARNING

There are several definitions of learning that can
be found within the educational and organisational
learning literature. Two well known examples are
experiential learning as a cycle (Kolb, 1984) and
organisational learning as a double or single-loop
(Argyris and Schon, 1996). The latter definition is
given here as its relation to action is insightful
when considering decision making in the context
of simulation.

Argyris and Schon (1996) define learning as the
detection and correction of ‘error’: an action is
taken and the outcome of that action is a mismatch
with expectations. This mismatch can be thought
of as a surprise: a stimulus to reflection on the
different levels of the ‘error’. These levels are
found by two types of inquiry: single-loop where
strategies of action and expectations of the
mismatch are changed or double-loop where
organisational assumptions and values are
changed.

This reflection takes part in learning systems; these
comprise of two elements: ‘structures that channel
inquiry’ (Argyris and Schon, 1996: 28) such as
information systems or procedures, and the
‘behavioural world which facilitates or inhibits
inquiry’ (Argyris and Schon, 1996: 28). Indeed
there is a great deal of literature that discusses

Mode of Reuse

1. Technical

2. Interpretative

® Code Scavenging
® Component Composition

a. Single
®  Full models adapted by

parameterisation

® Domain Behavioural Analogy

Conceptual Models
Usage context

Scope of Reuse

® Programming Paradigms

Composition
e High Level Architecture

® COTS Simulation Packages
b. Many | e General Purpose Component
®  Multi-Domain Analogy

Opacity of Reuse

Pattern Catalogues
Design Principles

Figure 1: Classification of Strategies of Model Reuse by Domain, Mode and Opacity
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inhibitors to learning; examples include
experiential ‘learning horizons’ (Senge, 1990),
theories-of-action and  defensive  reasoning
(Argyris and Schon, 1996), and familiarity traps
(Ahuja and Lampert, 2001).

3.2. EXPLORING LEARNING & REUSE

The strategies categorised by figure 1 will each
take place within a learning system using DES to
channel inquiry; however, each may differ in
execution. White box multi-domain analogies, for
example, may result in the majority of
management’s time spent experimenting with the
model, ‘experiencing surprise’ and reflection
focused on turning the ‘abstract into the concrete’
— perhaps variability being turned into a
representation of problems with triage at an A&E
department. Another example is black-box reuse
of COTS packages; much of the surprise and
reflection here may result from knowledge
elicitation from experts for model coding and
validation opposed to experimentation. The type
of inquiry, single or double looped, may be, as the
literature  suggests, contextual, related to
individuals learning styles (Kolb, 1984), or it may
be directly related to the strategy of reuse:
parameterised models, for example, may result in
single-loop learning as only reused ‘familiar’
experimental factors are considered.

4. DOCTORAL RESEARCH

To investigate this learning the following research
questions have been established:

1. What are the processes and the products of
learning that management experience within a
DES study with model reuse?

2. How do the learning systems of model reuse
differ from traditional studies?

3. Are any strategies for model reuse beneficial
or problematic for learning?

These will be researched in two phases set in an
A&E context. Phase I: Interviews with simulation
clients from A&E settings will be conducted and
analysed looking for client’s perceptions of what
they have learnt, the process that they have gone
through and the studies they were involved in.
Phase 2: A&E models, corresponding to a subset
of the strategies set out in figure 1, will be
developed and used in controlled lab experiments.
Two data sets will be generated: pre and post-test
questionnaires will be developed and given to
participants in order to measure learning products
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and observational visual data will be recorded to
explore the processes of learning. These results
will then be compared with the industry study to
provide conclusions on model reuse and learning.
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ABSTRACT:

The automated analysis of model specifications is
an area that historically receives little attention
in the simulation research community but which
can offer significant benefits. A common
objective  in  simulation is  enhanced
understanding of a system; model specification
analysis can provide insights not otherwise
available as well as time and cost savings in
model development. The Condition Specification
(CS) (Overstreet and Nance, 1985) is a model
specification form that is amenable to analysis;
CS-XML is an Extensible Markup Language
(XML)-based representation of such. This paper
discusses the motivations for CS-XML and
presents some results from analysis efforts using
CodeSurfer, a software static analysis tool
(Anderson et al., 2003). CS-XML can provide an
essential foundation for Web Services that
support the analysis of discrete-event simulation
models.

Keywords: Code Analysis, Static Code Analysis,
Model Understanding, Web Services

1. INTRODUCTION

Simulations are often used to enhance model
understanding of simulated systems by both
model builders and model users. Observing
animations during model executions can help
users understand a system’s behavior. Likewise,
model builders can often detect modeling errors
and sometimes gain better understanding of their
models.

We have a long interest in model analysis and
have noticed that analyses can often reveal
important aspects of systems that are not readily
observable in model-driven animation or even in
examining data produced by a simulation during
execution.
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Our interest is in providing both model builders
and model users additional insight into their
models.

2. CS-XML

The Condition Specification (CS) is a way of
organizing primitives by which time and state
relationships can be formalized (Overstreet and
Nance, 1985). Condition Specifications and
Simulation Graphs (Schruben, 1983) are among
the few specification formalisms that have
demonstrated promise and amenability to
automated diagnosis of discrete-event systems.

In a CS, a model consists of a set of Objects; the
state of each Object is captured in a set of Object
Attributes. Similar to Finite State Machines and
Zeigler’s DEVS formalism (1990), model
execution consists of a sequence of changes to
Object Attributes over simulation-driven time
advances. An example of analyses supported in a
CS is the identification of both possible causes
and consequences of each Condition-Action
Sequence pair.

The feasibility of building static code analysis
tools has been demonstrated locally (Nance et al.,
1999; Cherinka et al., 1998) using standard
parsing, data- and control-flow analysis
techniques. However, the authors have come to
realize that in order to extend this work, they
must build on existing tools which use standard
representations.  Extensible Markup Language
(XML) is such a representation and is well-
supported by several existing tool sets. We are
developing a Condition Specification parser that
produces an XML-based representation of a
Condition  Specification; we  say this
representation is in CS-XML. CS-XML contains
sufficient details to support both traditional static
code analysis and other types of analysis
technologies which could be incorporated into
Web Services.



3. ANALYSES

CodeSurfer is a software static analysis tool
based on more than ten years of research on
system dependence graphs (Anderson et al.,
2003). Using CodeSurfer and working with
backward slices (Weiser, 1984), the authors are
able to generate action cluster interaction graphs
(Overstreet, 1982). The main purpose of this
type of graph, derived from source code, is to
show which events can cause which events.

In these graphs, a solid line indicates that event a
can cause event b to occur at the same instance in
time; a dashed line indicates that event a will
cause event b at a future instance in time.

a—==b a can cause b now

a---=ph a will cause b in the future

In the traveling repairman model from Palm
(1947) and from Cox (1961), a repairman tends to
a number of machines which fail over time and
need repair. This model can be used to study
how many machines or repairmen are needed,
effects of machine modifications, and production
rates.

Consider some of what can be learned from
Figure 1. The simulation is started with the event
initialization. An initialization event can cause a
travel_to_facility, travel _to_idle, or termination
event to occur at start-up, and will cause failure
event to occur at future time. A failure event can
cause a travel_to_facility or travel_to_idle event;
and similarly for the other nodes in the graph.
For any given model, determining if one event
causes another can be undecidable. However,
consider for example event travel_to_idle: static
analysis is useful for determining what events
could cause travel_to_idle; dynamic analysis can
aid in determining which event actually caused
travel_to_idle (failure, travel_to_failure,
end_repair, initialization, arrive_at_idle, or
travel_to_idle). Accordingly, model
understanding can be enhanced using both
dynamic and static analysis techniques.

In the harbor model from Buxton and Laski
(1963) and from Schriber (1974), ships arrive at a
harbor and wait for both a berth and a tug boat to
become available. A ship is then escorted to a
berth, unloaded, and escorted back to sea. This
model can be used to study tug boat utilization
and ship in-harbor time.

Considering Figure 2, initialization can cause
enter to happen now, and will cause arrival to
happen in the future. Similarly, unload can cause

move_tug_to_pier or deberth now, and will cause
end_unload in the future.

initialization
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Figure 1. Graph of a repairman model.

Figure 2. Graph of a harbor model.

These figures — each having only eight events —
also illustrate a prime problem with model
descriptions, whether in textual or graphical
notations: even in simple models, descriptions are
often difficult to fully comprehend (even when
automatically derived from source code). The
type of tools we hope to develop may help with
the problem of having “too much information” by
allowing interactive exploration of a model so
that only relevant information is presented. A
central goal in this research is to determine the
feasibility of presenting modelers with only
relevant information, based on their current
interests, as they examine a model. Additionally,
as the problem of interest changes, what
information is considered relevant also changes.

4. FUTURE WORK AND INTERESTS

As mentioned, a translator from a CS to an XML-
based CS can be written; however, two of the
authors’ primary interest is in code analysis.
Hence, we are planning continued work of
applying CodeSurfer for model analysis, as we
are confident in its potential for additional useful
analyses.
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We also plan to use XML parser tools for Simple
API for XML (SAX) and Document Object
Model (DOM) to process CS-XML in order to
produce various and appropriate graph-based
results and to accomplish analytical, comparative,
and informative diagnostic tests. Our intent is to
create and distribute these tests as Web Services
utilizing a Service-Oriented Architecture (SOA)
approach, making the analyses readily accessible
to both developers and simulationists.

5. SUMMARY AND CONCLUSIONS

People regularly build models to learn things and
better understand systems of interest. Analyses
of model specifications provide largely
unexplored opportunities for assisting people in
their understanding of systems for many
purposes: debugging during development,
exploration of the impact of possible changes to a
system, and the education of new users of a
system.

This poster paper has discussed CS-XML and
some of the analyses that can be done with it. CS-
XML provides access to some of the diagnostic
capabilities of the CS and opens the doors of
many potential research opportunities into new
and advanced analysis techniques.
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