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GROUP - C 
 

EXPERIMENT NO : 11 
   

1. Title: 

 
Write a Java program to implement Banker’s Algorithm 

 

2. Objectives : 

  
- To understand safe and unsafe state of a system  

- To understand deadlock  

- Implementation of banker’s algorithm for deadlock detection and avoidance  

  

3. Problem Statement : 
 

Write a Java program to implement Banker’s Algorithm 

. 

 

4. Outcomes:  
After completion of this assignment students will be able to: 

- Knowledge Bankers Algorithms  
- Application of Bankers Algorithms 

 

5. Software Requirements: 

 

JDK/Eclipse 

 

6. Hardware Requirement: 

 
- M/C Lenovo Think center M700 Ci3,6100,6th Gen. H81, 4GB RAM ,500GB HDD 

 

7. Theory Concepts: 

 

The Banker's algorithm, sometimes referred to as the detection algorithm, is a resource 

allocation and deadlock avoidance algorithm developed by Edsger Dijkstra that tests for safety by 

simulating the allocation of predetermined maximum possible amounts of all resources, and then makes 

an "s-state" check to test for possible deadlock conditions for all other pending activities, before 

deciding whether allocation should be allowed to continue. 

 

Banker's algorithm is a deadlock avoidance algorithm. It is named so because this algorithm is used in 

banking systems to determine whether a loan can be granted or not. 

Consider there are n account holders in a bank and the sum of the money in all of their accounts is S. 

Everytime a loan has to be granted by the bank, it subtracts the loan amount from the total money the 

bank has. Then it checks if that difference is greater than S. It is done because, only then, the bank 

would have enough money even if all the n account holders draw all their money at once. 

https://en.wikipedia.org/wiki/Resource_allocation
https://en.wikipedia.org/wiki/Resource_allocation
https://en.wikipedia.org/wiki/Deadlock
https://en.wikipedia.org/wiki/Algorithm
https://en.wikipedia.org/wiki/Edsger_Dijkstra
https://en.wikipedia.org/wiki/Resource_(computer_science)
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Banker's algorithm works in a similar way in computers. Whenever a new process is created, it must 

exactly specify the maximum instances of each resource type that it needs. 

Let us assume that there are n processes and m resource types. Some data structures are used to 

implement the banker's algorithm. They are: 

 Available: It is an array of length m. It represents the number of available resources of each type. 

If Available[j] = k, then there are k instances available, of resource type Rj. 

 Max: It is an n x m matrix which represents the maximum number of instances of each resource that 

a process can request. If Max[i][j] = k, then the process Pi can request atmost k instances of resource 

type Rj. 

 Allocation: It is an n x m matrix which represents the number of resources of each type currently 

allocated to each process. If Allocation[i][j] = k, then process Pi is currently allocated k instances of 

resource type Rj. 

 Need: It is an n x m matrix which indicates the remaining resource needs of each process. 

If Need[i][j] = k, then process Pi may need k more instances of resource type Rj to complete its 

task. 

Need[i][j] = Max[i][j] - Allocation [i][j] 

 

Resource Request Algorithm: 

This describes the behavior of the system when a process makes a resource request in the form of a 

request matrix. The steps are: 

1. If number of requested instances of each resource is less than the need (which was declared 

previously by the process), go to step 2. 

2. If number of requested instances of each resource type is less than the available resources of 

each type, go to step 3. If not, the process has to wait because sufficient resources are not 

available yet. 

3. Now, assume that the resources have been allocated. Accordingly do, 

Available = Available - Requesti 

Allocationi = Allocationi + Requesti 

Needi = Needi - Requesti 

This step is done because the system needs to assume that resources have been allocated. So there 

will be less resources available after allocation. The number of allocated instances will increase. The 
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need of the resources by the process will reduce. That's what is represented by the above three 

operations. 

After completing the above three steps, check if the system is in safe state by applying the safety 

algorithm. If it is in safe state, proceed to allocate the requested resources. Else, the process has to 

wait longer. 

 

Safety Algorithm: 

1. Let Work and Finish be vectors of length m and n, respectively. Initially, 

2. Work = Available 

3. Finish[i] =false for i = 0, 1, ... , n - 1. 

This means, initially, no process has finished and the number of available resources is 

represented by the Available array. 

4. Find an index i such that both 

5. Finish[i] ==false 

6. Needi <= Work 

If there is no such i present, then proceed to step 4. 

It means, we need to find an unfinished process whose need can be satisfied by the available 

resources. If no such process exists, just go to step 4. 

7. Perform the following: 

8. Work = Work + Allocation; 

9. Finish[i] = true; 

Go to step 2. 

When an unfinished process is found, then the resources are allocated and the process is marked 

finished. And then, the loop is repeated to check the same for all other processes. 

10. If Finish[i] == true for all i, then the system is in a safe state. 

That means if all processes are finished, then the system is in safe state. 
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Note : above example just for reference for algorithm. 

Safe state: 

A state is safe if the system can allocate all resources requested by all processes ( up to their stated 

maximums ) without entering a deadlock state 

The system is said to be in a safe state if there exists a sequence of other valid system states that 

leads to the successful completion of all processes. 

 Processes request only 1 resource at a time. 

 Request is granted only it results in a safe state. 

 If request results in an unsafe state, the request is denied and the process continues to hold 

resources it has until such time as it's request can be met. 

 All requests will be granted in a finite amount of time. 

 Algorithm can be extended for multiple resource types. 

 

Advantage: Avoids deadlock and it is less restrictive than deadlock prevention. 

 

Disadvantage: Only works with fixed number of resources and processes. 

 Guarantees finite time - not reasonable response time 

 Needs advanced knowledge of maximum needs 

 Not suitable for multi-access systems 

 Unnecessary delays in avoiding unsafe states which may not lead to deadlock. 
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Limitation : 

 

Like the other algorithms, the Banker's algorithm has some limitations when implemented. 

Specifically, it needs to know how much of each resource a process could possibly request. In most 

systems, this information is unavailable, making it impossible to implement the Banker's algorithm. 

Also, it is unrealistic to assume that the number of processes is static since in most systems the 

number of processes varies dynamically. Moreover, the requirement that a process will eventually 

release all its resources (when the process terminates) is sufficient for the correctness of the 

algorithm, however it is not sufficient for a practical system. Waiting for hours (or even days) for 

resources to be released is usually not acceptable. 

 

Example: 
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Note : you can write another example also if you wish… this is sample example. (atleast one 

e.g. is to be mentioned) 

 

8. Conclusion : 

 

Thus, I have implemented how resource allocation is done with the bankers algorithm to avoid the 

deadlocks. 

 

 

References : 

 

https://en.wikipedia.org/wiki/Banker%27s_algorithm 

https://www.studytonight.com/operating-system/bankers-algorithm 

https://www.geeksforgeeks.org/operating-system-bankers-algorithm/ 

 

 

 

A P C/W TOTAL SIGN 

(3) (4) (3) (10)  
    

 

A – Attendance, P – Performance , C/W – Completion & Writing 
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https://www.studytonight.com/operating-system/bankers-algorithm
https://www.geeksforgeeks.org/operating-system-bankers-algorithm/
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Oral Questions: [Write short answer ] 

 

1. What is bankers algorithms. 

2. Inventor of bankers algorithms 

3. State safe and unsafe state. 

4. Define deadlock. 

5. Define deadlock prevention, detection and avoidance. 

6. Advantages & disadvantages. 

.  

 

      

  


