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/*********************************************************************
*File: simulate.cpp
*Author:
*Date: 10/30/2019
*Procedures
*Description    -simulate the page fault process fo a variety of working set sizes from 2 through 20 based on the pseudocode attached

**********************************************************************/
//Code for FIFO:
#include<iostream>

using namespace std;

int main()  // main function

{

    int num,bt[20],wt[20],tat[20],avwt=0,avtat=0,i,j; // initialization expression 

    cout<<"Enter the number of processes(not more than 20):"; //output the count

    cin>>num; // comparing the variables

    cout<<"\nEnter Process Burst Time\n"; //output the count

    for(i=0;i<num;i++)   // loop over the rows of A and C

    {

        cout<<"P["<<i+1<<"]:";

        cin>>bt[i];

    }

    wt[0]=0;    //waiting time for first process is 0

    //calculating waiting time

    for(i=1;i<num;i++)

    {

        wt[i]=0;// assigning the array variable wt[i] to false

        // looping the body

        for(j=0;j<i;j++)

            wt[i]+=bt[j];

    }

    cout<<"\nProcess\t\tBurst Time\tWaiting Time\tTurnaround Time";

    //calculating turnaround time

    for(i=0;i<num;i++)

    {

        tat[i]=bt[i]+wt[i];//assigning the array variable tat[i] to bt[i]+wt[i]

        avwt+=wt[i];

        avtat+=tat[i];

        cout<<"\nP["<<i+1<<"]"<<"\t\t"<<bt[i]<<"\t\t"<<wt[i]<<"\t\t"<<tat[i];

    }

    avwt/=i;

    avtat/=i;

    cout<<"\n\nAverage Waiting Time:"<<avwt;

    cout<<"\nAverage Turnaround Time:"<<avtat;

    return 0;

}

//C++ code for LRU:

#include<bits/stdc++.h>

using namespace std;

// Function to find page faults using indexes

int pageFaults(int pages[], int n, int capacity) // initialization expression 

{

    unordered_set<int> s;

    unordered_map<int, int> indexes;

    int page_faults = 0; // initialization expression  page_faults to 0

    for (int i=0; i<n; i++) //looping

{

        if (s.size() < capacity)

        {

            if (s.find(pages[i])==s.end())

            {

                s.insert(pages[i]);

page_faults++; //incrementing page_faults

            }

indexes[pages[i]] = i;

        }

else

        {

if (s.find(pages[i]) == s.end())

            {

int lru = INT_MAX, val; // initialization expression 

                for (auto it=s.begin(); it!=s.end(); it++) // test expression

                {

                    if (indexes[*it] < lru)

                    {

                        lru = indexes[*it];

                        val = *it;

                    }

                }

s.erase(val);

s.insert(pages[i]);

page_faults++;

            }

indexes[pages[i]] = i;

        }

    }  

    return page_faults;

}

int main() // main function

{

    int pages[] = {7, 0, 1, 2, 0, 3, 0, 4, 2, 3, 0, 3, 2}; // array of pages

    int n = sizeof(pages)/sizeof(pages[0]); // assigning n to calculation of sizeof(pages)/sizeof(pages[0])

    int capacity = 4; // assigning capacity to a number 4

    cout << pageFaults(pages, n, capacity); // comparing 

    return 0;

}

C++ Code for OPT:

#include <bits/stdc++.h>

using namespace std;

bool search(int key, vector<int>& fr) // main function bool

{

    for (int i = 0; i < fr.size(); i++) //looping  the body

        if (fr[i] == key)

            return true; //returning the value to be true

    return false;

}

int predict(int pg[], vector<int>& fr, int pn, int index) // adding main function predict and initializing the variables

{

    int res = -1, farthest = index;
//looping the body
    for (int i = 0; i < fr.size(); i++) { 

        int j;

        for (j = index; j < pn; j++) {

            if (fr[i] == pg[j]) {

                if (j > farthest) {

                    farthest = j;

                    res = i;

                }

                break;

            }

        }

        if (j == pn)

            return i;

    }

    return (res == -1) ? 0 : res;

}

void optimalPage(int pg[], int pn, int fn)// adding main function predict and initializing the variables


{

    vector<int> fr; //initializing the variable

    int hit = 0; //assigning the variable to 0;
    // looping the body

    for (int i = 0; i < pn; i++) {

        if (search(pg[i], fr)) {

            hit++;

            continue;

        }

        if (fr.size() < fn)

            fr.push_back(pg[i]);

        else {

            int j = predict(pg, fr, pn, i + 1);

            fr[j] = pg[i];

        }

    }

    cout << "No. of hits = " << hit << endl;

    cout << "No. of misses = " << pn - hit << endl;

}  

int main() // main function

{

    int pg[] = { 7, 0, 1, 2, 0, 3, 0, 4, 2, 3, 0, 3, 2 }; // array of pg

    int pn = sizeof(pg) / sizeof(pg[0]); //assigning the variable pn with calculation of sizeof(pg) / sizeof(pg[0])

    int fn = 4; //assigning the variable fn to 4

    optimalPage(pg, pn, fn);

    return 0; // returning the value to false

}


