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Tutorial Session N°3: Monitors 
 

Objective: Understand and apply process synchronization using monitors through exercises on managing 

shared resources, coordinating threads, and solving classic concurrency problems. 

 

Propose a monitor-based synchronization algorithm for each of the following exercises: 

 

Exercise 1: (Positive Shared Counter) 

Consider a shared integer counter that is initially zero. Two types of processes can access the counter: 

incrementers, which increase its value, and decrementers, which decrease its value. A decrementer may 

only execute if the counter is greater than zero; otherwise, it must wait until the counter becomes positive.  

 

Exercise 2: (Bridge Load) 

A bridge can support a maximum load of 20 tons. The bridge is crossed by trucks weighing 20 tons and 

cars weighing 5 tons. You are asked to manage access to the bridge so that: 

 The maximum bridge load is respected. 

 Priority is given to cars: when a car and a truck request access simultaneously, the car must be 

allowed first, provided the bridge’s maximum capacity is not exceeded. 

Exercise 3:   

A car service center has a limited number of parking spots. This limit is represented by the number P of 

parking spaces available in the center. There are two types of cars: regular and large. Regular cars need 

one spot; however, large cars occupy two parking spots instead of one (They must wait until two spots 

are available): 

 A car that arrives waits in a waiting lane if no parking spot is available. 

 Before parking, each car must go through a car wash; there are only three (03) washing stations, 

each for single use. 

 Once the car is washed, it parks in an available spot (or two spots for large cars). 

 As soon as the car leaves the parking spot, it is freed for another car. 

Cars can be considered as parallel processes, and the parking spots and washing stations as shared 

resources. 
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Exercise 4: (single railway track) 

Two cities A and B are connected by a single railway track. We consider two classes of processes: trains 

traveling from A to B (T-AB) and trains traveling from B to A (T-BA). There may be an unspecified number 

of processes (i.e., trains). The traffic rules are as follows: 

 The track must never be used simultaneously by two trains traveling in opposite directions. 

 The track may be used simultaneously by one or more trains, as long as they are all traveling in the 

same direction. 

 The trains traveling from B to A have priority. 

 

 

 

GOOD LUCK 


