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Model = good intuition + 

available building blocks + 

some nice animation….
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Introduction – Supply chain simulation

Physical infrastructure guides modeling…

Decision logistics - decision makers, rules, dataprocessing etc.???
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1. A perspective on simulation modelling

Time How Basic idea
<1980s Code “trust me”
1980s Visual interaction “watch the play”
1990s Object orientation “a natural mapping”

Strong focus on simulation technology

Contents: choice of objects & their workings?
-> Model transparancy – common understanding of objects
-> Model completeness – explicit notion of key decision variables

Communicative model? 
Support dialog between problem owner and analyst?

Note: references can be found in paper
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Why worry…

Non-complete models – key decision variables explicit?
Non-transparant – understanding/trust among problem owners?

Quality and acceptance of solutions?

Note modern system characteristics
Multiple (semi)autonomous parties involved – conflict of interests?
Complex systems: exploit parties’ expertise?

ROOT causes
Analyst’s implicit reference models
Facilities offered by simulation tools
…. 

…Reconsider model composition…
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2. Modelling – from domain to model

Domain

Decomposition principles

Modeling framework

Model

Tool, Analyst

Manufacturing

Movable, non-movable items

System, related environment

Classes;Relationships;Dynamics

Model

Library, Analyst
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3. The basics – decomposition principles

Model and experimental frame 
Model statics and dynamics (rules of interaction)

External/internal entities
Movable and non-movable entities
Queues and servers
Modalities – physical, information and control elements
Intelligent and non-intelligent entities - agents

...

http://images.google.nl/imgres?imgurl=http://images.amazon.com/images/P/B0001A869G.01._SCLZZZZZZZ_.jpg&imgrefurl=http://www.thediscounttoystore.com/item/B0001A869G/&h=479&w=500&sz=24&tbnid=ZtwCEpHlXHeqXM:&tbnh=121&tbnw=127&hl=nl&start=80&prev=/images%3Fq%3Dbuilding%2Bblocks%26start%3D60%26svnum%3D10%26hl%3Dnl%26lr%3D%26rls%3DGGLD,GGLD:2005-25,GGLD:nl%26sa%3DN
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Decomposition principles – new principle

Model workings?
Specification of activities and their execution?

Implicit modelling (code, visualization)

New principle: 
“All activities have a common denominator – the job”

Uniform description
Model dynamics is related to job execution

Note: decision logistics made explicit!
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Logistic 
Agent

Internal 
Agent

External 
Agent

Storage Workstation Client Supplier

4. Definition of the modelling framework

Class hierarchy - agents
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Class hierarchy - flows

Flow
Item

Good Data Resource Job
Definitions
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Class hierarchy - activities

Job

All activities are considered jobs, including those associated 

with decision making, i.e. decision jobs
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Internal structure of agents

Input

OutputInput

Buffers

Control
Queue

Local
Intelligence

jobs

job definitions

goods

Transformer

data

resources
primary flow items

Order
--------

-------

--------

Start job activities…?
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5. Case example

Repair shop
– Repair of engines (stochastic arrival pattern)
– How to control the shop, i.e., schedule jobs at the work 

stations, in order to meet customer wishes
– A schedule is made at start of each new day

How to model (in EM-Plant)
– Flows
– Agents 
– Jobs
– Dynamics

Advantages
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Library Model
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Flows

Engine

Status updates - of 
inspection station 
and repair station

Job definition - for 
scheduling activities 
at the repair station

Scheduler -
available at the start 
of the day
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Agents

Internal agents
– Planning

– Inspection station

– Repair station

External agents
– Customers
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Jobs

Agents Which jobs?
Planning update order pool, release 

orders, schedule orders

Inspection station produce repair data

Repair station repair, report shop status

Customers deliver engines

Internal 
agents

External 
agents

Methods
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Internal structure - Dynamics

• Local intelligence 
controls job release

• Job are released if 
both job definition 
and engine are 
present

• Job completion is 
reported to the 
planner
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6. Conclusions & future research

Guidance in modelling
– Aggregate approach – well defined view on the field starting from a 

combination of elementary decomposition principles
– Model re-use, adaptation
– Verification/validation
– Time savings for analyst

Model completeness and transparancy
– Joint understanding
– Opportunities for improved decision making
– Acceptance/trust

Future research
– Specialization/application of the framework for specific industries
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