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•  B1 {assertion: no customer is in the barber room} waits until a customer is in the waiting 
room;  

•  B2 {assertion: met a customer} starts cutting the customer's hair;  
•  B3 finishes the hair cut and informs the customer;  
•  B4 waits until the customer leaves the barber room.  

A scenario for the customer thread is (i.e., it repeats the following):  

•  C1 checks if the waiting room is full (numCustomers == N), if so, leaves, else enters the 
waiting room (increment numCustomers by one);  

•  C2 waits until the barber becomes free;  
•  C3 {assertion: met the barber} leaves the waiting room (decrement numCustomers by 

one) and enters the barber room;  
•  C4 waits until the barber finishes the hair cut ;  
•  C5 {assertion: hair cut is done} leaves the barber room.  

Steps B1, B3, and B4 in the barber's scenario constitute synchronization regions denoted R_B1, 
R_B3, and R_B4, respectively. Steps C2, C4, and C5 in the customers' scenario constitute 
synchronization regions, R_C2, R_C4, and R_C5, respectively. Three clusters are formed based 
on the reference relations: (R_B1, R_C2), (R_B3, R_C4), and (R_B4, R_C5). Cluster (R_B1, 
R_C2) forms barrier (R_1, R_2). Clusters (R_B3, R_C4) and (R_B4, R_C5) form Relay(R_B3, 
R_C4) and Relay(R_C5, R_B4).  
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Cluster: B1C2;  
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Regions: B1, C2; 
Invariant: Barrier(B1,C2); 

Cluster: C1C3;  
Regions: C1,C3;  
Invariant: Bound(C1,1)+Bound(C3,1)+Exclusion(C1,C3); 

Cluster: B3C4; 
Regions: B3, C4; 
Invariant: Relay(B3,C4); 

Cluster: B4C5; 
Regions: B4, C5; 
Invariant: Relay(C5,B4); 
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•  For cluster C1C3 which consists of regions C1 and C3: 
(In_C1 - Out_C1 <=1) and (In_C3 - Out_C3 <= 1) and ((In_C1 - Out_C1 ==0) or 
(In_C3 - Out_C3 == 0))  

•  For cluster B1C2 which consists of regions B1 and C2: 
(Out_B1 <= In_C2) and (Out_C2 <= In_B1) 

•  For cluster B3C4 which consists of regions B3 and C4: 
Out_C4 <= In_B3 

•  For cluster B4C5 which consists of regions B4 and C5: 
Out_B4 <= In_C  
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•  For cluster C1C3 which consists of regions C1 and C3: 
(B1 <= 1) and (B2 <= 1) and ((E1_0 ==0) or (E1_1 == 0))  

•  For cluster B1C2 which consists of regions B1 and C2: 
(Ba1_1 <= 0) and (Ba1_2 <= 0) 

•  For cluster B3C4 which consists of regions B3 and C4: 
Re1 <= 0 

•  For cluster B4C5 which consists of regions B4 and C5: 
Re2 <= 0  
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http://syncgen.projects.cis.ksu.edu/documentation/patterns/exclusion.shtml
http://syncgen.projects.cis.ksu.edu/documentation/patterns/bound.shtml
http://syncgen.projects.cis.ksu.edu/documentation/patterns/barrier.shtml
http://syncgen.projects.cis.ksu.edu/documentation/patterns/relay.shtml
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