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ABSTRACT:  Generalized nets  are  used  for  the  construction  of  a model, describing the 
organisation of supplying and servicing of the different units of a University by a multiagent  
system.  
 
1. INTRODUCTION 
 
Providing supplies to the basic center in a campus is based on requests for materials, 
equipment, investments and so on. Each main center in the university is ruled by a dean and 
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consists of n departments. Manager of each department provides a request, signed by the 
relevant dean or make a request, which is signed by the corresponding department head. Each 
request is transferred to the dean for validation. If needed, a correction is made by the 
department manager. The approved requests are passed to the administrator. The 
administrator fills the requests in a computer program. For each request the program generates 
a multiagent that checks for stock availability of the materials. If the request cannot be 
fulfilled, the corresponding multiagent investigates the available e-store’s databases to 
purchase the requested materials.  
Generalized Nets (GNs; see (Atanassov 1991)) are extensions of the ordinary Petri nets. They 
give better possibilities for modelling of real processes than other Petri net modifications do. 
Here, we shall construct a GN-model describing the organization of supplying and servicing 
of different units in a university (see Fig. 1). The present research is continuation of our 
previous publications (Shannon et al 2001) and (Shannon et al 2002), and is based on 
instructions for organization of financing, supplying and servicing of the sections of a 
university. 

 
2. GN-MODEL 
 
The process of building and validation of the requests inside the center is described by the 
passes Z1,i, Z2,i (за 1 ≤ i ≤ n), Z3 и Z4, The execution of the requests and the distribution of the 
materials inside the university  - by transitions Z5, Z6, Z7, Z8 и Z9. The processes related to the 
building and validation of the requests are described by an α- token (α1, α2,...,αn). Activities 
of managers, heads of departments, and the dean are represented by a χ-token. The 
corresponding multiagents are described by a µ-token, (µ1, µ2 ,..., µn). The data bases and the 
program, accomplishing the requests are represented by tokens β and ε, while σ-tokens stay 
for the materials on stock and their distribution over the requests. 
In the first time-moment, there is one χi′-token (1 ≤ i ≤ n) that is located in place Ni with 
initial characteristic “responsible person of the department i”. There is one χi-token that is 
located in place Di with initial characteristic “the head of the department i”, there is one χ-
token that is located in place D with initial characteristic “the head of the unit”, and there is 
one χA-token that is located in place DA with initial characteristic “administrator”. 
Also, there is one ε-token located in place S with initial characteristic “the serving program” 
and there is one β′-token located in place SM with initial characteristic “the material’s data 
base in the store”. 
Again initially, there is one βj-token that is located in place Вj (1 ≤ j ≤ m), with initial 
characteristic “e-store data base”. 
Our model will contain multiagent components in the sense of (Ferber 1996, Hattori et al 
1999, Wang 1999), represented by tokens. 
And again initially, there is one σ-token that is located in place R1 with initial characteristic 
“materials in the store”. In the next time-moment this token is being split into two or more 
tokens. One of them – let it be the original σ-token – will continue its stay in place R1, while 
the other σ-token will move to transitions Z1,1,  Z1,2,..., Z1,n, passing via transition Z9. 
The GN transitions have the following forms:  

Z1,i = <{K2,i, K4,i, R9,i, Ni}, { K1,i, Ni }, R1,i, ∨ (K2,i, K4,i, R9,i, Ni) > 
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  K1,i  NI  
R1,i = K2,i 

K4,i 
R9,i
Ni 

False WDN,i 
False WD,i 
False WR,i 
WN,I true 

 

where: 
WDN,i = “The request was returned for correction from the head of the department i to the 

respon-sible person”, 1≤i≤n,  
WD,i = “The request was returned for correction from the head of the unit to the responsible 

person”, 1≤i≤n, 
WR,i = “There is materials for the responsible person in the department i”, 1≤i≤n, 
WN,i = “The request from the responsible person in the department i-ready”, 1≤i≤n. 
The χi′-token in place Ni generates a αi′- token (if transition condition predicate WN,i is valid), 
that enters place  К1,i  with a characteristic “The request of the department i”, 1≤i≤n.  
For each i  (1≤i≤n): 

Z2,i = <{K1,i, Di}, {K2,i, Kz,i, Di }, R2,i,∨ (K1,i, Di)> 
 

 K2,i Kz,i  Di 
R2,i = K1,i 

DI 
false false WND,i 
W2,i Wz,i true 

 

where: 
WND,i = “The request of the department i requires confirmation the head of the department”; 
W2,i = “Corrections in the request of the department i are necessary”; 
Wz,i = “There is a confirmed request from the head of the department i”. 
The α-token, enters place Di (if transition condition predicate WND,i is valid) and merges with 
the 
χi-token. The tokens that enter place K2,i (if tran-sition condition predicate W2,i is valid) and 
place Kz,i (if transition condition predicate Wz,i is valid), obtain characteristics “The request 
for correction (from the head of the department i)” and “A confirmed request from the head of 
the department i”. 

Z3 = <{ Kz,1, Kz,2,..., Kz,n}, { D }, R3, ∨ (Kz,1, Kz,2,..., Kz,n)> 
 

 D 

R3 = 
Kz,1 
Kz,2 
... 
Kz,n 

WZD,1 
WZD,2 
... 
WZD,n 

 

where: 
WZD,I = “The request for the department I requires confirmation the head of the unit”, 1≤I≤n. 
The α-token obtains the characteristic ”The request for confirmation from the head of the 
unit” in place D (if transition condition predicate WZD,I is valid).  

Z4 = <{ D }, { DА, K4,1, K4,2,…, K4,n}, R4,∨ (D)> 
 

 DА  K4,1  K4,2 … K4,n R4 = D WА W4,1 W4,2 … W4,n 
where: 
WА = “There is a confirmed request from the head of the unit”, 
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W4,I = “Corrections in the request in the department I are necessary”, 1≤I≤n. 
The tokens obtain the characteristic ”The request for correction (from the head of the unit)” in 
place K4,I (if transition condition predicate W4,I is valid).  The α-tokens entering place DА 
obtain the characteristic “A confirmed request from the head of the unit” (if transition 
condition predicate WА is valid). 

Z5 = <{ DА, S, KS}, { A5,1, A5,2,…, A5,n}, R5,∨ (DА, S, KS)> 
 

 A5,1 A5,2 … A5,n S  

R5 = DА 
S 
KS 

False false … false WS 
Ws,1 Ws,2 … Ws,n true 
False false … false WKS 

 

where: 
WS = “The administrator have to input the request in the servicing program”, 1≤i≤n, 
Ws,i = “Generation of the multiagents for the request i”, 1≤i≤n, 
KS = “The request can not be executed in this moment”. 
The α-tokens that enter place S obtain the characteristic “The request waiting for execution” 
(if transition condition predicate WS is valid) and merge with ε-token. As a result, the µ-
tokens 
(µ1, µ2,..., µn) are generated. The µ-tokens that enter place A5,i (if transition condition 
predicate Ws,i is valid) obtain the characteristics “the multiagents for the request i”, 1≤i≤n. 

Z6 = < { A5,1, A5,2,..., A5,n, SM, KSM}, { A6,1, A6,2,..., A6,n, SM, R1}, R6, �6 >, 
 

�6 = ∨ (A5,1, A5,2,..., A5,n, SM, KSM) 
 

 A6,1 A6,2 ... A6,n SM      R1 

R6 =

A5,1 
A5,2 
... 
A5,n 
SM 
KSM 

false false ... false WA5,1     false 
false false ... false WA5,2     false 
... ... ... ... ...     ... 
false false ... false WA5,n     false 
WМ,1 WМ,2 ... WМ,n true     WSR 
false false ... false WSM     false 

where: 
WA5,i = “Multiagent i: a check of the current state of the store’s data base is necessary”, 
1≤i≤n, 
WМ,i = “There are not materials for the request, multiagent i”, 1≤i≤n, 
WSR = “There is a request: materials from the store, multiagent i”, 
WSM = “There is a request for purchase”. 
The µ-tokens enter place A6,i without new characteristics (if transition condition predicate 
WМ,i is valid). The tokens obtain the characteristics “a request, multiagent i: materials from 
the store,” in place R1. They merge with σ-token (in place R1), and as a result the σi-tokens 
whit characteristics “the materials for the department i” are generated, 1≤i≤n. 

Z7 = < { A6,1, A6,2,..., A6,n }, { В1, В2,..., Вm}, R7, ∨ (A6,1, A6,2,..., A6,n) >, 
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 В1 В2  ... Вm  

R7 = 
A6,1 
A6,2 
... 
A6,n 

WA,1,1 WA,1,2  ... WA,1,m 
WA,2,1 WA,2,2  ... WA,2,m 
... ...  ...  ... 
WA,n,1 WA,n,2  ... WA,n,m 

 

where: 
WA,i,j = “Multiagent i goes out of the local data base due to lack of goods in the request”, 1≤ i 

≤n, 1≤ j ≤m. 
 

Z8 = < { В1, В2,..., Вm }, { KSM, KS }, R8, ∨ (В1, В2,..., Вm) >, 
 

KSM KS  

R8 = 
В1
В2
...
Вm

W1,SM W1,S 
W2,SM W2,S 
... ... 
Wm,SM Wm,S 

 

where: 
Wj,SM = “The materials for the request i”, 1≤ i ≤n, 1≤ j ≤m, 
Wj,S = “There are not materials for the request i”, 1≤ i ≤n, 1≤ j ≤m. 
The tokens obtain the characteristics “a request for purchase (for the request i)” and “the 
request i" in places KSM and KS. 

Z9 = < { R1}, { R9,1, R9,2,..., R9,n }, R9, ∨ (R1) >, 
 

R9,1 R9,2 ... R9,n  R9 = R1 W1,SM W2,SM ... Wn,SM  
where: 
Wi,SM = “materials for the department i”, 1≤ i ≤n. 
The σ-tokens obtain the characteristics “the materials for the department i” in places R9,i. 
 
 
3. CONCLUSION 
 
This model can be applied to analyze and manage the university’s center supplement. With 
little correction, the model can be useful for a company material logistics or in e-commerce. 
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