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ABSTRACT 

 

Discrete-Event Simulation Software (DESS) are used to analyze the workings of complex systems and 

also how changes made to system parameters would affect the system performance without 

incorporating costly and time consuming experimental trials. There are a variety of DESS available in 

the market with varying characteristics and features which makes the selection of a DESS difficult.  In 

this paper, we will examine the Data Envelopment Analysis (DEA) approach to the DESS selection.  We 

will rely on published research to identify factors used in the DESS selection process. Results from the 

solved DEA models will then be analyzed to identify efficient as well as inefficient packages and 

recommendations on how to improve the efficiency of inefficient packages will be made.  

 

INTRODUCTION 
 

The use of simulation permits the investigation of the behavior of a real system by experimentation with 

a model.  There are different kinds of simulation models each with its set of unique characteristics.  In 

discrete models, changes in fundamental conditions of the model occur discontinuously at discrete 

points in time.   Advancements in hardware and software technology have lead to an increase in the 

number of available sophisticated discrete event simulation software (DESS).  Kim et al. [3] provide a 

discussion of the best practice simulation methodology and suggest the selection of appropriate 

simulation software as one of the major ingredients of a successful simulation project. Verma et al. [5] 

identified several papers and did an extensive literature search on approaches on simulation software 

evaluation and selection. In this paper, we apply Data Envelopment Analysis (DEA) to the DESS 

selection decision. The importance of simulation and DESS are first introduced.  This is followed by a 

section that summarizes the basics of DEA and its application in managerial decision making.  DEA 

models for DESS selection decision are then developed and solved.  Finally model results are analyzed 

and interpreted to identify managerial implications of DEA approach to the DESS selection.  
 

 

SIMULATION AND DISCRETE-EVENT SIMULATION SOFTWARE (DESS) 
 

Complex business processes are characterized by the presence of risk and uncertainty and can be 

analyzed using Discrete-Event Simulation Software (DESS).  Simulation and the use of DESS offer 

numerous advantages and strengths. Examples of complex processes that have been studied and 

analyzed simulation exist in most industry verticals including manufacturing, transportation, healthcare, 

defense, computing and the entertainment industry.  Manufacturing is the largest application area for 

simulation. The use of simulation in transportation has a long history and includes design of traffic flow, 

optimal routes, loading and unloading facilities, container stacking in ports and others.  In healthcare, 

Fone et al. [2] discuss the use of simulation to hospital schedules and organization, modeling of 
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infection and communicable disease, cost and economic evaluation of health services and screening 

issues such as frequency of tests, number of tests and threshold for investigation. The defense industry 

has been using simulation for a long time to expose their personnel to different situations that cannot be 

enacted in real life and time without incurring enormous expenses.   

 

DATA ENVELOPMENT ANALYSIS (DEA): A MODEL FOR DESS SELECTION 

 

Data envelopment analysis (DEA) is an application of the linear programming technique and was 

developed by Charnes et al [1] to measure the relative efficiencies of options which involve multiple, 

incommensurate inputs and outputs. These options are referred to as decision-making units (DMUs).  

The efficiency score of each DMU is determined by the weighted sum of outputs divided by weighted 

sum of inputs. Charnes et al [1] recognized difficulty in seeking common weights because each DMU 

may value inputs and output differently; they proposed to use a set of weights that give the highest 

possible relative efficiency scores. DEA has found a variety of applications in several areas and has been 

used to measure the performance of physician practices, component suppliers, school districts, banks 

hospitals, robots, courts etc. As just indicated, DEA assesses the relative efficiency of DMUs by 

obtaining the maximum of a ratio of weighted outputs to weighted inputs. The important features of 

competing DESS packages will be the inputs and outputs in our study. Several important features have 

been identified in the literature. Tewoldeberhan et al [4] proposed a framework in which users can 

evaluate products in a number of areas as the basis for deciding upon a suitable tool. Tewoldeberhan et 

al’s areas or criteria, as augmented and reported in Kim et al [3] are: 

 

•   Vendor: includes vendor pedigree, maintenance support, and documentation 

•   Model development and input: includes the model building and coding aspect, batch 

     processing, library of reusable modules, conditional routing, statistical distributions, 

     queue policy, input modes, automatic documentation, batch input modes, random 

     number generator, standard commands, model packaging 

•   Execution: includes multiple run, automatic batch run, reset capability, start in nonempty 

     state, interaction with user and unit conversions 

•   Simulation and optimization engines 

•   Animation: includes icon and animation development, screen layout and animation 

     running 

•   Testing and efficiency: includes validation and verification tools, display features, 

     tracing, step functions, breakpoints, model size and model speed 

•   Output: includes report, integration with external packages and business graphics 

•   User: required experience and cost of package 

•   Experimental design use of tools that can help to model correctly. 

 

Kim et al [3] used the aforementioned criteria to illustrate a proposed simulation software selection 

procedure. In our study, we will be using the criteria proposed by Tewoldeberhan et al [4] and 

augmented by Kim et al [3] as inputs and outputs for our DEA model. Further, for reference and 

comparison purposes we will be using the same data set used in Kim et al’s paper which included 10 

DMUs.  

 

RESULTS FROM DEA MODEL FOR DESS SELECTION 

 

The procedure proposed by Kim et al [3] for evaluation of simulation packages seems effective in 

identifying the better packages from the competing group based on multiple features. However, note that 



  

the nine features considered in the analysis are both qualitative and quantitative in nature and even those 

quantitative features do not have common units of measure thus the need to assign a somewhat 

subjective score to each feature. The subjective score takes away some of the intrinsic information about 

the feature contained in the raw data and consequently reduces the objectivity and perhaps value of the 

analysis. Moreover, the procedure assigns a weight to each one of the features adding to the subjectivity 

issue. For instance, a software package ranked low due to a low score on a heavily weighted feature 

might rank high if the weight is modified –for any subjective reason. The DEA model proposed here 

addresses the concerns just described. For simplicity, the features considered in our study are as follows. 

Inputs: Execution and User.  Outputs:  Vendor and Output. When considering only these four criteria, 

the top four software packages resulting from the application of Kim et al’s evaluation procedure 

(assuming same weights and scores) are:  Simul8, Extend, Witness, and Arena. Results from applying 

the DEA model are reported in Table 1 as follows: 

 

Table 1 
 

Package Efficiency Ratios 

 

Software Package Efficiency Ratios Reference Set 

AnyLogic 0.9206 Extend 

Arena 0.9556 Extend, Quest 

AutoMod 0.7963 Extend, Quest 

Enterprise Dynamics 0.7258 Extend, Quest 

Extend 1.0000 -- 

Flexism 0.9942 Extend 

ProModel 0.7365 Extend 

Quest 1.0000 -- 

Simul8 1.0000 -- 

Witness 1.0000 -- 

 

   

An examination of Table 1 indicates that software packages Extend, Quest, Simul8 and Witness exhibit 

a relative efficiency value of 1, meaning that for their individual execution and user features, no better 

output and vendor features could be offered by any of the competing software packages under 

consideration.  Each of the remaining six packages exhibits a relative efficiency value of below 1, 

indicating that at least one other package in the sample offers better output and vendor features for 

comparable levels (scores) of execution and user features.  
 

CONCLUSIONS, LIMITATIONS AND OPPORTUNITIES 
 

In this paper, a DEA approach is proposed as an alternative procedure to assist decision-makers select 

the best simulation software package from a group being considered. An actual data set available in the 

literature was used to illustrate how the DEA model works and to compare its features with those of an 

existing and fairly common procedure. The study is limited by the fact that the scores used were 

subjective. A similar study with actual raw data (a feature of the DEA approach) could be run. An area 

of opportunity may be to conduct sensitivity analysis on the results.  
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