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Abstract 

The queuing networks consist of several connected simple queuing system. In container terminal as an open 
network containers enter the queuing network from sea and landside, received adequately service at system and leave 
the network. Jackson’s network is simplest form of queuing networks, characterized by unlimited overall numbers of 
customers belong to the one class of customers. Customer – containers arrived' system with exponential arrival 
pattern (Poison or Erlang) and are served on single or multi-channel servers with exponential service time. Another 
case of queuing networks is network of Kelly with different classes of customers (containers) but each class of 
containers has fixed route (service model) in the transport system. The Baskett, Chandy, Muntz and Palacios – BCMP 
networks include different class of customers, with different queuing discipline and generally distributed time. Routes 
(service model) through the network may depend on the class of customers – containers, and the containers can 
change its class while passing through the system. This article describes different queuing networks, which can be 
used to modelling of the container terminal as a queuing transport network. The Queuing Theory may be used to 
determine the appropriate level of capacity required at container terminal and the staffing levels required at service 
facilities, over the nominal average capacity required to service expected demand. The model of the container 
terminal called a queuing network had better represent the real structure then a single system. 
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Tab. 1. Main parameters of the queuing system for container terminal, [4-6] 
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Fig. 1. Type of queuing system using for modelling container terminal network 

Fig. 2. Oscillating queuing system, [3, 4] 

Fig. 3. Queuing system type Fork-Join 
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Queuing networks 

Jackson’s network 

FIFO
Kelly’s network 

 
 
 

Network BCMP 
 Baskett, Chandy, Muntz and Palacios BCMP

 
 
 
 
 

 FCFS ang. first come, first serve
FIFO

 LCFS – PR ang. last come, first serve with preemptive)

 IS ang. infinite server

268



Fi
g.

 4
. Q

ue
ui

ng
 tr

an
sp

or
t n

et
w

or
ks

 o
f t

he
 c

on
ta

in
er

 te
rm

in
al

 

 
Container Terminal as a Queening Transport Networks  

269



 
Journal of KONES Powertrain and Transport, Vol. 21, No. 3 2014 

Summary 

 
 

 Two-Class Priority Queueing System with State-Dependent 
Arrivals

 The M-M/G/1-type oscillating systems

 Queueing systems and networks, Models and applications,

 Priority Queues  
 

 

 Quantitative System 
Performance
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