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Abstract.  This paper presents a predicted target archi-
tecture of an integrated manufacturing and manage-
ment system, based on a metropolitan-type infranet and 
an industrial process control and monitoring network. 
Such systems are severely required by prospective users, 
especially large-scale manufacturing enterprises. Never-
theless, neither big manufacturers of computer integrat-
ed manufacturing systems nor big manufacturers of 
computer integrated systems are apt to develop com-
bined computer integrated manufacturing and man-
agement systems. Considering that, a team of volunteer 
design and research workers initiated some work orient-
ed toward facilitating future development of such com-
bined systems. Since the combined systems will be novel 
ones, prior results of research work conducted for the 
manufacturing systems or the management systems 
separately will not be valid, since the actual require-
ments will have to cover the needs of both manufactur-
ing and managerial applications. This refers to, among 
other things, to performance evaluation. To evaluate 
performance, a method developed for packet switching 
networks  with end-to-end acknowledgement was ap-
plied. The network is modelled as a set of closed routes 
consisting of a user and a series of service stations 
(communication links, switches, host processes). The 
paper describes the investigations carried out for the 
case study. Some consideration is given to the perfor-
mance evaluation accuracy, basing on the validation 
work results obtained from analytical work, simulation 
and measurements on the Polish pilot wide area network. 
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1 Exemplary CIMM Architecture 

Figure 1. General organisational diagram of the  
enterprise. 

Figure 2. Hardware architecture of the CIMM system 

2 The Network under 
Investigation 
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Figure 3. Numbering of links and nodes. 
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Figure 4. Exemplary closed routes. 
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3 The Approximations 
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4 Validation of Approximations 

Validation with accurate results for cyclic 
queuing systems 
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Validation with simulation 

Validation with measurements 

5 Exemplary Results 

    

Table 1.  versus  
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Figure 5.  versus . 
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Figure 6.  versus . 
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Figure 7.  versus  
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Figure 8.  versus  



 Lewoc  et al.   Performance Modelling in CIMM  

 74 SNE 28(2) – 6/2018 

TN
6 Final Remarks References 

Modelling, Measurement and Control (AMSE 
Press)

Information Control Problems in Manufac-
turing

Applications of Large Scale Industrial 
Systems

 
 


