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Abstract 

PORTMOD is a new simulation tool that aims to facilitate Container Terminal (CT) operation improvements. 

Some of the main tasks of a Terminal Operating System (TOS) is to determine container allocations on the 

container yard and schedule container moves performed by cranes and machines, e.g. Ship-To-Shore cranes and 

Straddle Carriers. Currently, no TOS provider provide what-if analyses. PORTMOD aims to fill this gap by 

simulating CT operation, which can be used to improve CT efficiency by adjusting CT operation or analysing 

investment decisions. Furthermore, PORTMOD enables analyzation of container flows in order to identify 

improvements. PORTMOD is built on open source DESMO-J framework, where the acronym stands for Discrete-

Event Simulation and MOdelling in Java. PORTMOD differs from many other CT simulators by retaining the 

programming language possibility to build up customized simulations. Therefore, it is well suited for CT 

simulations with customizations; expansion of new simulation modules; and research purposes.  
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1. Introduction 

The significance of ports for the European Union is irrefutably high: 75% of all international goods traffic is 

handled via ports. In 2011, the EU ports handled about 3.7 billion tons of goods whereof 70% were bulk, 18% 

container, 7% Ro-Ro (roll-on-roll-off) and 5% break bulk traffic [1]. Taking 2011 as year of reference, the total 

goods volume is forecasted to rise by 50% until the year 2030 [2]. Port automation level will increase gradually in 

many ports, because full automation may be a too expensive solution for many cases [3]. Generally, ports use 

some Terminal Operations Systems (TOS) to manage port and harbour facilities and services. A TOS is composed 

of sub-systems for administration, planning, scheduling, executing and reporting parts. During CT operation, TOS 

constructs an optimal schedule to be performed by Quay cranes (QC’s), Yard Cranes (YC’s) and vehicles in order 

to perform various handling tasks on time [4]. Currently, no TOS provider provide what-if analyses, however, 

simulation and emulation provides a way to analyse CT efficiency and investment alternatives. The investment 

may consider, for example, increasing capacity and automation level.  

 

2. Research scope and methodology 

The scope is this paper is to introduce a new simulation tool called PORTMOD. PORTMOD is developed in the 

EU funded project COREALIS (grant agreement 768994) [5]. The tool is done in close co-operation with Steveco 

Oy, who operates Kotka Container Terminal in Finland. Kotka Container Terminal is the largest container port in 

Finland and handled about 650 000 TEUs in year 2018. PORTMOD differs from many other CT simulators by 

retaining the programming language possibility to build up customized simulations. It is built on DESMO-J 

framework, where the acronym stands for Discrete-Event Simulation and MOdelling in Java. DESMO-J is a 

product of the University of Hamburg and licensed under Apache Software License 2.0, i.e. a permissive free 

software license. DESMO-J has been successfully used in several harbour related studies; see [6], [7] and [8]. For 

more information on DESMO-J, see [9], [10] and [11]. PORTMOD is built on top of this framework with the 

primary aim to enable CT simulation. In this paper the capability to analyse container flows in order to identify 

improvements is presented. Furthermore the CT simulation capability is presented, which includes the movements 

of  Straddle Carriers (SC) and Ship-To-Shore (STS) cranes on the container yard for different scenarios, as well 

as, the key performance indicators that can be obtained from the simulation results.  

 

3. Results and discussion 

The results and discussion will be completed for the revised paper.  

 

Acknowledgements 

This research has been conducted as part of COREALIS project, which has received funding from the European 

Union’s Horizon 2020 Research and Innovation Programme under Grant agreement No. 768994. Content reflects 

only the authors’ view and European Commission is not responsible for any use that may be made of the 

information it contains. 

 

References 

[1] Veregge, A., 2013. “EU-Hafenpaket: gemischtes Echo.” ITJ International Transport Journal, No. 23/26, p. 19. 

[2] European Commission, 2013. “Ports: an engine for growth”. COM/2013/0295, 23.05.2013, Brussels. 

[3] Hinkka, V., Eckhardt, J., Permala, A., Mantsinen, H., 2016. Changing Training Needs of Port Workers Due to 

Future Trends. Transportation Research Procedia, Vol. 14C, pp. 4085-4094. 

[4] Kim, K. H., Lee, H., 2015. Handbook of Ocean Container Transport Logistics. Making Global Supply Chains 

Effective. Chapter 2 Container Terminal Operation: Current Trends and Future Challenges. Springer, available at 

http://www.springer.com/978-3-319-11890-1, pp. 43-73. 

 [5] “COREALIS – Capacity with a positive environmental and societal footprint: ports in the future era”. 

https://www.corealis.eu/. Accessed 2019-04-10.  

[6] Joschko, P., Brandt, C., Page, B., 2009. “Combining Logistic Container Terminal Simulation and Device 

http://www.springer.com/978-3-319-11890-1
https://www.corealis.eu/


Authors’ last names / TRA2020, Helsinki, Finland, April 27-30, 2020 

 

2 

 

Emulation using an Open-Source Java Framework”. In Proceedings of the International Conference on Harbor, 

Maritime & Multimodal Logistic Modelling and Simulation, Number c, A.G. Bruzzone, Cunha, Martínez; and 

Merkuryev (Eds.). La Laguna, Spain. 

[7] Asperen, E. van, Dekker, R., Polman, M., Arons, H. de Swaan, 2004. “Arrival processes in port modeling: 

insights from a case study". Available at https://repub.eur.nl/pub/1275/ei200416.pdf. Accessed 2019-04-10. 

[8] Henesey, L., Aslam, K., Khurum, M., 2006. “Coordination of Automated Guided Vehicle in a Container 

Terminal”. In Proceedings of 5th International Conference on Com-puter Applications and Information 

Technology in the Maritime Industries. Oud Poelgeest, Netherlands. 

[9] “A Framework for Discrete-Event Modelling and Simulation”. http://desmoj.sourceforge.net/home.html. 

Accessed 2019-04-10. 

[10] Page, B., Kreutzer, W., 2005. “The Java Simulation Handbook: Simulating Discrete Event Systems with UML 

and Java”. Shaker Verlag GmbH, Germany. ISBN-13: 978-3832237714. 

[11] Göbel, J., Joschko, P., Koors, A., Page, B., 2013. “The discrete event simulation framework DESMO-J: 

Review, comparision to other frameworks and latest development”. Proceedings - 27th European Conference on 

Modelling and Simulation, ECMS 2013, pp.100-109. 

https://repub.eur.nl/pub/1275/ei200416.pdf.%20Accessed%202019-04-10

