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Abstract  
In the present work an example for modeling information flows in SMEs is considered. In 

the development of the models an organization structure of company that sells and services 
automobiles is used.    

The developed models are aimed at showing whether there is loss of information, what is 
the size of the losses, and to provide idea for the bottlenecks of the company’s structure.  
They allow the simulation of different company structures or its units and finding an optimal 
solution.  

In the development of the model of information flows a hierarchical approach with 
capabilities for going into detail and expansion was chosen.  
 
Main principles. 

All models are based on the following principles. 
1. In the input places of the transitions enter tokens, which carry certain volume of 

information. This volume is modified on each step and after the simulation the percent of 
residual information is taken into account.  

2. Each token has an initial place, corresponding to a lead or control element from the 
“company’s organizational structure (COS, fig 1.)”. The appearance of tokens in such places 
is random. The probability for appearance depends on the position held in the company, the 
intensity of communications and the role in the company; 

3. The input and output places are three types: 
• Element form the company’s organizational structure (the denotation of the place 

is without indices); 
• The place has a denotation „Т” with index – transport place; 
• Places with denotation „RIF” with index – place for the reverse information flow. 

The index shows for which element of the company’s organizational structure it is 
designated.  

The exclusive places are used for the organization of information flows.  
4. The tokens receive characteristics only in place with denotation „Т”,which 

corresponds to the imposed filtration over the information of  lower level when it is 
transmitted to a higher level; 

5. When the arc is between two places, elements of the organizational scheme we have 
information transmission from up to down (orders, current tasks, change of priorities, 
recommended procedures). 

6. The predicates are only true or false; 
7. All capacities are unlimited; 
Here, the process of filtration (which is an “art” by itself) is represented by stochastic 

methods – after the simulation, the token receives as characteristic the percent of the 
information that is discarded.  

The main factors which change the level of information in the model are:



 

 
 

 
 

 
 
 
Fig. 1. 
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• Filtering of the information when it passes from lower to higher level;(random 
variable from 10 to 30%) showing the loss of details in retransmission of  
information 

• Filtering of information when it passes from higher to lower level;(random 
variable from 0 to 20%)  

• Change in the level of likelihood as a result of technical problems (0-5%) – shows 
a good technical level of communication channels and security. 

• Unconcern (20 – 40%) – loss of information as a result of transmission of 
information, unaffecting the work actions.  

• The way of model design allows to develop in details individual units and to 
monitor the processes in them. On the other hand by expanding the model we are 
able to view the interactions between the different units.  

 
GN model of the information flows in the unit „After sales activity” 

 
The structure of the unit is shown on Fig. 1. 
The GN model of the information flows in the unit is shown on Fig. 2. 
 

Z2

Z4

RIF3

RIF2

Z1 Z3

RIF1T1

T2

L2L1

L3 E1

E2

E3

 
Fig. 2. 
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The respective places are: 

• Place RIF1   corresponds to the reverse information flow towards „After sales 
manager”  

• Place  RIF2 corresponds to the reverse information flow towards  „Director”; 
• Place  RIF3 corresponds to he reverse information flow towards  „After sales director”; 
• Place L1corresponds to  „Director”; 
• Place L2  corresponds to  „After sales director”; 
• Place  L3 corresponds to  „After sales manager”; 
• Place E1 corresponds to  „Control service”; 
• Place E2corresponds to  „Mechanical service”; 
• Place E3 corresponds to  „Control store”; 
• Places  Т1  and  Т2  are forwarding places; 

 
Z1 = <{ L1,  RIF3 }, {L2,  Т1}, r1>, 

where: 
 
 
 
 
At place Т1 token receives new characteristics which correspond to the filtering of information 
when it is transmitted to a higher level. 
  

Z2 = <{ Т1, L2, RIF2 }, { RIF1 , Т2, L3}, r2>, 
where: 
 
 
 
 
 
At place Т2  the token receives new characteristics, which corresponds to the filtering of the 
information when it is transmitted to a higher level 
 

Z3 = <{ Т2, L3}, { RIF3, , E1 , E2 , E3 }, r3>, 
where: 
 
 
 
 
The tokens don’t receive new characteristics at the output place. 
 

Z4 = <{ E1, E2, E3},{ RIF2},  r4>, 
where: 
 
 
 
 
 
The tokens don’t receive new characteristics at the output place. 

 

 Т1 L2 
L1 false true r1= 
RIF3 true false 

 RIF1 Т2 L3 
Т1 true false false r2= 
L2 false false true 

 RIF2 false true false 

 RIF3 E1 E2 E3 
Т2 true false false false r3= 
L3 false true true true 

 RIF2 
E1  true r4= 
E2 true 

 E3 true 
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GN model of the information flows in the unit „Finances” 
 

The structure of the group is shown on fig. 1. 
GN model of the information flows in the group is shown on fig. 3. 

 
Fig. 3. 

 
 
The respective places are: 

• Place RIF1  corresponds to  the reverse information flow towards  „Financial Director” 
• Place  RIF2 corresponds to  the reverse information flow towards  „Director”; 
• Place L1  corresponds to „Director”; 
• Place L2 corresponds to   „Financial Director”; 
• Place  L3 corresponds to„Financial and business analyst”; 
• Place  L4 corresponds to  „Financial director of the sales department”; 
• Place,  Т1 is a forwarding place; 

 
Z1 = <{ L1,  RIF1}, { L2,  Т1}, r1>, 

where: 
 
 
 
 
At place Т1 the token receives new characteristic, which corresponds to the filtering of the 
information when it is transmitted to a higher level 
 

 Т1 L2  
L1 false true r1= 
RIF1 true false 
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Z2 = <{ Т1, L2}, { RIF2 , L3, L4}, r2>, 
where: 
 
 
 
 
The tokens don’t receive new characteristics at the output place. 
 

Z3 = <{ L3, L4}, { RIF1}, r3>, 
 
 
 
 
 
The tokens don’t receive new characteristics at the output place. 
 
 

GN model of the information flows in the unit „General Manager ” 
 
The structure of the unit is shown on fig. 1. 
GN model of the information flows in the unit is shown on fig. 4. 
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Fig. 4. 

 
 

 RIF2 L3  L4 
Т1 true false false r2= 
L2 false true true 

 RIF1 
L3  true r3= 
L4 true 
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The respective places are: 
• Place RIF2  corresponds to the reverse information flow towards „General manager” 
• Place RIF1 corresponds to the reverse information flow towards  „Director”; 
• Place L1corresponds to „Director”; 
• Place L2  corresponds to  „General Manager”; 
• Place  L3 corresponds to  „Sales department for new and used cars”; 
• Place  L4 corresponds to „Auto-park business cars”; 
• Place  L5 corresponds to „Manager Logistic”; 
• Place  L6 corresponds to „Control Logistic”; 
• Place  Т1 is a forwarding place; 

 
Z1 = <{ L1,  RIF2}, { L2,  Т1}, r1>, 

where: 
 
 
 
 
At place Т1 the token receives new characteristic, which corresponds to the filtering of the 
information when it is transmitted to a higher level. 
 

Z2 = <{ Т1, L2}, {ОПДБ , L3, L4, L5, L6}, r2>, 
where: 
 
 
 
 
The tokens don’t receive new characteristics at the output place. 
 
 

Z3 = <{ L3, L4, L5, L6}, { RIF2 }, r3>, 
where: 
 
 
 
 
 
 

The tokens don’t receive new characteristics at the output place. 
 

General GN  model of information flows 
 

At the shown model the transitions TEAM1, TEAM2 and TEAM3  are the above presented 
models, where their input place corresponds to the input place of the transition (for example, 
place L2 from this model corresponds to place  L1 of the model on Fig. 2). 

The tokens get new characteristics in the output places corresponding to those obtained 
during the simulation of the same models. 

 Т1 L2  
L1 false true r1= 
RIF2 true false 

 RIF1 L3  L4 L5 L6 
Т1 true false false false false r2= 
L2 false true true true true 

 RIF2 
L3 true r3= 
L4 true 

 L5 true 
 L6 true 
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The other two transitions look like this: 

 
Z1 = <{ВВ,  RIF2,, RIF3,, RIF4 }, {L1,  Т1}, r1>, 

where: 
 
 
 
 
 
 
Place ВВ symbolizes „external effects” – government and other organizations, competitors, 
clients, shareholders, etc. Place L1 corresponds to „Director”. The other places are like in the 
models above. 
At place Т1 the token receives new characteristic, which corresponds to the filtering of the 
information when it is transmitted to a higher level. 

 Т1 L1  
ВВ false true r1= 
RIF2 true false 

 RIF3  true false 
 RIF4  true false 
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Z2 = <{ Т1, L1}, { RIF1 , L2, L3, L4}, r2>, 
where: 
 
 
 
 
The output places are like the described above. 
The tokens don’t receive new characteristics at the output place. 

This model gives general idea for the structure of the information flows on the highest 
level. 
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 RIF1 L2 L3 L4 
Т1 true false false false r2= 
L1 false true true true 


