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METHODS, CHALLENGES AND THE NEED FOR HYBRID M&S

ABSTRACT

1 INTRODUCTION

2012). Synergies achieved through the TBL thus deliver a ‘win win’ situation that may enable the 
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‘experiment’ prior to ‘implementation’ (Fakhimi

TBLCharacteristics Description

–

— —
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carrying ‘‘ethical value level’’ goals. However, existing modeling 

2 TBL MODELING AND EXPLORATION OF M&S TECHNIQUES
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M&S
Techniques

Limitations for modelling the TBLbased systems Example studies
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3 CHALLENGES IN SDEV MODELLING AND THE NEED FOR HYBRID M&S

‘what is to be modeled’ and 
‘what can be modeled’,

Criteria DES SD
Problem Perspective

Purpose

Problem Scope
TBL System’s Perspective

System View
Dealing with complexity
Evolution over time

TBL Analysis Perspective
Level of Resolution
TBL impact

.
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4 USING HYBRID M&S FOR SDEV ANALYSIS

three main phases. The composition of the phases is based on Brooks and Robinson’s key stages of a 

4.1 Phase I: Conceptualization of a TBLmodel

1965) “perceives tacitly that the problem is well 
espect to cause and effect” (Holling and Meffe 

propose using “modularization” for large systems rather than objective decomposition. We argue that 

modularizing will be too difficult and potentially confusing. Furthermore, “the process of dividing a whole 
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epends on the size of systems of interests and the nature of the problem” 

Pidd’s (1996) conceptual modeling criteria. 

by the end of this step, the model’s boundaries will be identified by the modelers.

(2014) “indicators of SDEV need to be developed to provide solid basis for decision
nability of integrated environment and development systems”. 

term. This will help to analyze the impact of systems’ intersecti

4.2 Phase II: Design and Coding of TBLbased Models
The second phase starts with “Identifying the interaction form
modelling”. The external interaction format is the structure between TBL KPIs in two separate methods 

“hierarchical format” “process–
environment format” “process performance – environment format”

for “analyzing the continuity of operational int
and evaluation of local actions from a global perspective (i.e. Umeda and Zhang 2008)”. Therefore, this 
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interaction point and hybrid format (Gunal 2012). “Interaction points” in TBL models are TBL KPIs whose 

4.3 Phase III: TBL Analysis

strategy. Harmonious synergies achieved through TBL can deliver a ‘win win’ situation that realizes 

utilization, efficiency, etc.), which are based on “Command and Control” managerial disciplines, 

5 DISCUSSION AND CONCLUSION
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and continuous models so as to enable us to test systems’ 
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