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Abstract.  ARGESIM, a non-profit association for infor-
mation and publication on simulation, started in 1990 in 
co-operation with EUROSIM, the Federation of European 
Simulation Societies, the series ‘ARGESIM Comparison of 
Simulation Software’ in the journal Simulation Notes Eu-
rope (SNE). The comparisons have been developed suc-
cessfully towards the ‘ARGESIM Benchmarks for Modelling 
Approaches and Simulation Implementations’, with up to 
now 24 benchmarks defined, and up to now 350 bench-
mark solutions, benchmark reports, or benchmark stud-
ies published in SNE Simulation Notes Europe.  
Interestingly, it turned out, that along with the various 
benchmark publications in SNE, the benchmarks are used 
as examples, case studies, and lab work in simulation ed-
ucation in academia.  
This contribution sketches the development of the bench-
marks and introduces a new classification of the bench-
marks with respect to system type, model approach, and 
required experiments with the model(s). In the following, 
main emphasis is the investigation of the benchmarks as 
source and basis for simulation education, together with 
a classification of the up to now defined benchmarks with 
respect to their suitability in education – from simulation 
methodology view, and from simulation application view. 
The contribution concludes with an overview table on 
benchmark data: definition date, number of solutions, 
type classification, and classification for educational use. 

Introduction 
Benchmarks for Modelling Approaches 

and Simulation Implementations

Educational Benchmark Note
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Call for Benchmark Contributions

1 Benchmark Development 

ARGESIM Comparison of Simula-
tion Software

ARGESIM Benchmarks for Modelling 
Approaches and Simulation Implementations

Comparison of 
Simulation Software

comparison solution

1.1 Comparison and benchmark definitions 

•
•
•
•
•
•

•
•
•
•

•
•
•
•

•
•
•
•

•

•

•
•
•

•

www.sne-journal.org/benchmarks/

1.2 From comparisons to benchmarks 

Benchmarks for Modelling Approaches and Simu-
lation Implementations. 
•

•

•
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• Benchmark Solution

• Benchmark Repor

• Benchmark Study

2 Benchmarks and Simulation 
Education 

SNE Edu-
cational Note
• Educational Benchmark Repor

• Educational Benchmark Study

2.1 Benchmarks and types of SNE Notes 

Benchmark Note

Educational Note

• Technical Note

• Short Note

• Education Note

• Software Note

• Project Note

• Benchmark Note

Benchmark Solution
Benchmark Report
Benchmark Study

• Educational Benchmark Note

Educational Benchmark Report
Educational Benchmark Study

• Overview Note

Educational Benchmark Note

3 Benchmark Classification 
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SNE Editorial 
Office

• X

• YY

• ZZZ

Table 1: Benchmark classification – general type with 
one-letter keys. 

Table 2: Benchmark classification – special modelling  
aspects with two-letter keys. 

Table 3: Benchmark classification – experiment  
classification with three-letter keys. 
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4 Educational Impact of the 

Benchmarks 

SNE Edito-
rial Office

E

SNE

C22   Non-standard Queuing Policies 

Classification C22 
•
•
•

•

 Non-standard Queuing Policies

C21   State Events and Structural-dynamic  
          Systems 

C21 Classification 
•
•
•

•

 State Events and Structural-dynamic 
Systems
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C20   Complex Production System 

C20 Classification 
•
•
•

•

 Complex Production System

C19  Pollution in Groundwater Flow with  
        Spatially Distributed Modelling 

C19 Classification 
•
•
•

•

 Pollution in Groundwater Flow with 
Spatially Distributed Modelling

C18  Identification of Nonlinear Dynamics –  
   Neural Networks versus Transfer Functions 

C18 Classification 
•
•
•
•

 Identification of Nonlinear Dynamics 
– Neural Networks versus Transfer Functions

C17   SIR-type Epidemic with CA and ODEs 

C17 Classification 
•
•
•

•

 Modelling and Simulation of a SIR-
type Epidemic with Cellular Automata and Ordinary 
Differential Equations 
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C16   Restaurant Business Dynamics 

C16 Classification 
•
•
•

•

 Restaurant Business Dynamics

 C15   Clearance Identification 

C15 Classification 
•
•
•

•

 Clearance Identification

 C14   Supply Chain Management 

C14 Classification 
•
•
•

•

 Supply Chain Management

C13   Crane with Complex Embedded Control 

C13 Classification 
•
•
•

•

 Crane with Complex Embedded Control
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C12   Collision Processes in Rows of Spheres 

C12 Classification 
•
•
•

•

 Collision Processes in Rows of Spheres

C11   SCARA Robot 

C11 Classification 
•
•

•

•

 SCARA Robot

C10   Dining Philosophers II  

C10 Classification 
•
•

•

•
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 Dining Philosophers II

Dining Phi-
losophers

Dining Philosophers
Dining Philosophers II

C09   Fuzzy Control of a Two Tank System 

C09 Classification 
•
•
•

•

 Fuzzy Control of a Two Tank System

C08   CanaI-and-Lock System 

C08 Classification 
•
•
•

•

CanaI-and-Lock System

C07   Constrained Pendulum 

C07 Classification 
•
•
•

•
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 Constrained Pendulum

C06   Emergency Department – Follow-up 
          Treatment 

C06 Classification 
•
•
•

•

Emergency Department - Follow-
up Treatment 

C05   Two State Model 

C05 Classification 
•
•
•

•

Two State Model

C04   Dining Philosophers 

C04 Classification 
•
•

•

•

Dining Philosophers 
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C03   Generalized Class-E Amplifier 

C03 Classification 
•
•
•

•

 Generalized Class-E Amplifier  

C02  Flexible Assembly System 

Classification C02 
•
•
•
•

 Flexible Assembly System

C01   Lithium-Cluster Dynamics 

C01 Classification 
•
•
•

•

 Lithium Cluster Dynamics

CP1   Parallel Simulation Techniques 

Classification CP1 
•
•
•

•

 Parallel Simulation Techniques 
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Benchmark 
Type Classfication 

Definition in 
SNE # 

So
l. Education Classification 

Gen. 
Type 

Modeling 
Aspects 

Experiment Mod. Impl. Appl. Level 

C22 Non-standard  
        Queuing Policies 

D TE, SC, 
CC 

TDE, PAR, SST, 
STA 

SNE 29(3) 
2019 

 EM-V EI-V EA-S EL-B 

C21 State Events and Struc- 
        tural-dynamic Systems 

H, 
C, S 

SE, IM, 
PM 

TDA, PAR, BVP, 
NUM, MOC 

SNE 26(2), 
2016 

3 EM-V EI-S EA-S EL-B, 
EL-P 

C20 Complex Assembly  
        System 

D SC, TE, 
CC 

TDA, PAR, STA SNE 21(3-4) 
2011 

1 EM-U EI-S EA-U EL-P 

C19 Pollution in  
        Groundwater Flow 

C SP, CO, 
CA 

TDA, SST, PAR, 
CPM 

SNE 16(3-4), 
2006, R 

3 EM-V EI-S EA-U EL-P 

C18 Neural Networks vs.  
       Transfer Functions,  

C, 
D, H 

NN, CO, 
DA, TF 

TDA, VAL, IDT SNE 15(1), 
2005 

4 EM-V EI-S EA-U EL-B 

C17 SIR-type Epidemic  
        with CA and ODEs 

C, D SP, CA, 
TE 

TDA, PAR, IDT, 
CPM 

SNE 15(2), 
2015, R 

6 EM-V EI-S EA-S EL-B 
EL-P 

C16 Restaurant Business  
       Dynamics 

A, D TE, SC, 
AB 

TDA, PAR, OPT SNE 14(1), 
2004 

10 EM-V EI-V EA-U EL-B 

C15 Clearance  
        Identification 

C CP, DA TDA, IDT, STA, 
SEN, VAL 

SNE 12(2-3), 
2002 

7 EM-S EI-S EA-S EL-B 

C14 Supply Chain  
       Management 

A, D TE, AB TDA, PAR, STA SNE 11(2-3), 
2001 

8 EM-S EI-S EA-S EL-B 

C13 Crane Crab and  
        Embedded Control 

C, H CO, SE TDA, PAR, MOP, 
CPM, MOC,CON 

SNE 17(1), 
2007, R 

12 EM-S EI-S EA-S EL-P 

C12 Collision of Spheres C, D SE, TE, 
PM 

TDA, NUM, 
PAR, CPM, STA 

SNE 9(3), 
1999 

16 EM-S EI-V EA-V EL-B 

C11 SCARA Robot C, 
H, S 

IM, SE, 
CO, PM 

TDA, PAR, 
NUM, CPM 

SNE 8(1), 
1998 

12 EM-S EI-V EA-V EL-B 
EL-P 

C10 Dining Philosophers II D,A TE, SC, 
AB, PN 

TDA, SST, PAR, 
STA, NUM, CON 

SNE 6(3), 
1996 

23 EM-S EI-V EA-V EL-B 
EL-P 

C09 Fuzzy Control of a  
       Two-Tank System 

C, 
H, D 

FC, CO, 
PM 

TDA, CPM, 
NUM, PRE 

SNE 6(3), 
2006 

21 EM-U EI-S EA-U EL-B 

C08 Canal-and-Lock  
        System 

D, A TE, SC, 
DA 

TDA, STA, VAL SNE 6(1), 
1996 

9 EM-U EI-V EA-U EL-B 

C07 Constrained  
        Pendulum 

C, 
H, S 

SE, PM TDA, PAR, CPM, 
BVP, MOP, MOC 

SNE 3(1), 
1993 

43 EM-V EI-V EA-S EL-B  

C06 Emergency  
        Department 

D TE, SC, 
DA 

TDA, SST,STA, 
CON 

SNE 2(3), 
1992 

20 EM-S EI-S EA-S EL-B 

C05 Two State Model C, H SE TDA, ANA, 
NUM, SYM 

SNE 2(1), 
1992 

20 EM-S EI-S EA-U EL-B 

C04 Dining Philosophers I D, A TE, SC, 
AB, PN 

TDA, SST, STA, 
PAR, ANA, SYM 

SNE 1(3), 
1991 

19 EM-V EI-V EA-V EL-B 
EL-P 

C03 Generalized Class-E  
        Amplifier 

C, H TE, ST, 
PM 

TDA, PAR, ANA, 
NUM, BVP 

SNE 1(2), 
1991 

31 EM-U EI-S EA-U EL-B 

C02 Flexible Assembly  
        System 

D TE, SC TDE, STA SNE 1(1), 
1991 

38 EM-U EI-U EA-S EL-B 

C01 Lithium-Cluster  
Dynamics 

C ST, CP TDA, SST, PAR, 
NUM 

SNE 0(1), 
1990 

38 EM-S EI-S EA-S EL-B 

CP2 Parallel &  
     Distributed Simulation 

C, D  TDE, NUM, 
CPM, MOP 

SNE 16(2), 
2006 

1 EM-U EI-S EA-S EL-B 

CP1 Parallel Simulation  
        Techniques 

C  TDE, NUM, 
CPM, MOP 

SNE 4(1), 
1994 

12 EM-U EI-S EA-U EL-B 

Table 4: ARGESIM Benchmarks: Definition date (R – revised definition), number of solutions, and classificationS: 
Education E: in modelling M - implementation I – application A:  V – very suitable , S – suitable, U – useful; Level L: beginner B – practitioner P 
General Type: Continuous C  -  Discrete D  -  Algorithmic A  -  Hybrid H  -  Structural-dynamic S 
Modeling Aspects: Stiffness ST - Spatial SP - State Events SE – Implicit IM - Time Events TE - Scheduling SC - Concurrency CC - Control CO - 
                          Fuzzy FZ - Data  DA - Physical Model. PM - AB-Models AB - Transfer Function TF - Neural Nets NN - SD Models SD -  
                         Cellular Automata CA - Petri Net PN - Compartment CP 
Experiment: Time Domain TDA - Parameter PAR - Steady State SST - Optimization OPT - Analytics ANA - Sensitivity SEN - Symbolics SYM -  
                         Identification IDT - Numerics NUM - Boundary BVP - Validation VAL - Comparisons CPM - Statistics STA - Conditions CON -  
                         Presentation PRE - Model Parts MOP - Model Control MOC 
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CP2   Parallel & Distributed Simulation 

Classification CP1 
•
•
•

•

 Parallel & Distributed Simulation  

5 Benchmarks and Software 

Comparison of Simulation Software

Comparison of 
Simulation Software Benchmarks for Model-
ling Approaches and Simulation Implementations

6 Benchmark Contribution - Call 

www.sne-journal.org/benchmarks/
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