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15.2 Network topologies 1

Network topology is the study of the arrangement or mapping of the Field devices (links, 
nodes, etc.) of a network, especially the physical (real) and logical (virtual) interconnections 
between nodes. A local area network (LAN) is one example of a network that exhibits both 
a physical topology and a logical topology. 

15.2.1. Mesh topology

The most complex method is to create a mesh connecting all the 
Field  devices with each other via separate communication lines. 
When it comes to network extensions, the flexibility is very low and 
the amount of hardware required is so high that this topology rarely 
used in practice.

Figure 15.2.1.-1: Mesh

15.2.2. Line or Bus technology
A much clearer and simpler structure is the line or bus topology. In this case, all Field 
devices communicate over the same line and they are connecting via short stub lines so 

that each participant requires only one interface to the bus. Since all 
Field devices can see a transmitted message, broadcasting or 
multicasting of messages can easily do. A special bus access control-
unit controls the common transmission medium, which is usually able 
to maintain the functions of the bus-operated system even if one 
station happens to fail.

Figure 15.2.2.-1:  
Line or Bus

15.2.3. Tree topology
The tree topology is in most respects similar to the bus topology, except that the tree 

structure enables several bus branches to be connected in so-called 
nodes. This topology makes it easier to network larger areas. As is 
the case for the bus structure, the maximum line lengths and the 
number of Field devices connected without line amplifiers (repeaters) 
are limited.

Figure 15.2.3.-1: Tree

15.2.4. Ring topology
When several two-point connections are use to create a physical ring, we speak of a ring 

topology. A transmitted message is forward from one Field device to 
the next. As the signal can amplified whenever it is forward, very long 
distances can covered. Unfortunately, the transmission speed depends 
on the number and the processing speed of the Field devices. This 
means that the failure of a single participant can lead to network failure 
when no extra ring is provided.

Figure 15.2.4.-1: Ring
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