Banker's Algorithm Notations
Here is an important notation used in Banker's algorithm:

X: Indicates the total number of processes of the system.
Y: Indicates the total number of resources present in the system.
Available
[I: Y] indicate which resource is available.

Max
[l:X,l: Y]: Expression of the maximum number of resources of type j or process i

Allocation
[l:X,l:Y]. Indicate where process you have received a resource of type j

Need
Express how many more resources can be allocated in the future

Example of Banker's algorithm
Assume that we have the following resources:

5 Pen drives
2 Printers
4 Scanners
3 Hard disks
Here, we have created a vector representing total resources: Available = (5, 2, 4, 3).

Assume there are four processes. The available resources are already allocated as per the matrix table below.

Process Name	Pen Drives	Printer	    Scanner       Hard disk
P	      2		   0	         1	 	  1
 	Q	      0	                  1	         0	                 0
              R	      1	                  0	         1	                 1
              S	      1	                  1	         0	                 1
           Total	      4	      	   2	         2	                 3
Here, the allocated resources is the total of these columns:

Allocated = (4, 2, 2, 3).

We also create a Matrix to display the number of each resource required for all the processes. This matrix is called Need=(3,0,2,2)

Process Name	Pen Drives      Printer	Scanner	  Hard disk
P	1		1	    0	     0
              Q	0	              1	    1	     2
R	2	              1	    0	     0
              S	0	              0	    1	     0
The available vector will be :

Available=Available- Allocated

= (5, 2, 4, 3) -(4, 2, 2, 3)

=(1, 0, 2, 0)

Resource Request Algorithm
Resource request algorithm enables you to represent the system behavior when a specific process makes a resource request.
Let understand this by the following steps:

Step 1) When a total requested instance of all resources is lesser than the process, move to step 2.

Step 2) When a requested instance of each and every resource type is lesser compared to the available resources of each type, it will be processed to the next step. Otherwise, the process requires to wait because of the unavailability of sufficient resources.

Step 3) Resource is allocated as shown in the below given Pseudocode.

Available = Available – Request (y)
Allocation(x) = Allocation(x) + Request(x)
Need(x) = Need(x) - Request(x)
This final step is performed because the system needs to assume that resources have been allocated. So that there should be less resources available after allocation.


C program : 

// Banker's Algorithm
#include <stdio.h>
int main()
{
    // P0, P1, P2, P3, P4 are the Process names here
  
    int n, m, i, j, k;
    n = 5; // Number of processes
    m = 3; // Number of resources
    int alloc[5][3] = { { 0, 1, 0 }, // P0    // Allocation Matrix
                        { 2, 0, 0 }, // P1
                        { 3, 0, 2 }, // P2
                        { 2, 1, 1 }, // P3
                        { 0, 0, 2 } }; // P4
  
    int max[5][3] = { { 7, 5, 3 }, // P0    // MAX Matrix
                      { 3, 2, 2 }, // P1
                      { 9, 0, 2 }, // P2
                      { 2, 2, 2 }, // P3
                      { 4, 3, 3 } }; // P4
  
    int avail[3] = { 3, 3, 2 }; // Available Resources
  
    int f[n], ans[n], ind = 0;
    for (k = 0; k < n; k++) {
        f[k] = 0;
    }
    int need[n][m];
    for (i = 0; i < n; i++) {
        for (j = 0; j < m; j++)
            need[i][j] = max[i][j] - alloc[i][j];
    }
    int y = 0;
    for (k = 0; k < 5; k++) {
        for (i = 0; i < n; i++) {
            if (f[i] == 0) {
  
                int flag = 0;
                for (j = 0; j < m; j++) {
                    if (need[i][j] > avail[j]){
                        flag = 1;
                         break;
                    }
                }
  
                if (flag == 0) {
                    ans[ind++] = i;
                    for (y = 0; y < m; y++)
                        avail[y] += alloc[i][y];
                    f[i] = 1;
                }
            }
        }
    }
  
    printf("Following is the SAFE Sequence\n");
    for (i = 0; i < n - 1; i++)
        printf(" P%d ->", ans[i]);
    printf(" P%d", ans[n - 1]);
  
    return (0);
  
    // This code is contributed by Deep Baldha (CandyZack)
}
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