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3 #include <iostream>

4  #include <list>

5

6 struct MemoryBlock {

7 int size;

8 int address;

9 bool allocated;

10

11 MemoryBlock (int s, int a) : size(s), address(a), allocated(false) {}
12}

13

14

15 MemoryBlock* firstFit (std::list<MemoryBlock>& memory, int requestSize)
16 for (auto it = memory.begin(); it != memory.end(); ++it) {
17 if (!it->allocated && it->size >= requestSize) {

18

19 if (it->size == requestSize) {
20
21 it->allocated = true;
22 return & (*it);
23 } else {
24

25 int remainingSize = it->size - requestSize;
26 MemoryBlock* allocatedBlock = & (*it);

27 allocatedBlock->size = requestSize;

28 allocatedBlock->allocated = true;

29 memory.insert (++it, MemoryBlock (remainingSize, allocatedBlock->address +
requestSize));

30 return allocatedBlock;

31 }

32 }

33 }

34 return nullptr;

35 }

36

37

38 int main() {

39

40 std::list<MemoryBlock> memory;

41 memory.emplace back (10, 0);

42 memory.emplace back (15, 10);

43 memory.emplace back(5, 25);

44 memory.emplace back (20, 30);
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45
46
47 int requestl = 7;
48 MemoryBlock* allocatedl = firstFit (memory, requestl);
49 if (allocatedl)
50 std::cout << "Request 1 (" << requestl << ") allocated at address " << allocatedl-
>address << ".\n";
51 } else {
52 std: :cout << "Request 1 (" << requestl << ") failed.\n";
53 }
54
55 int request2
56 MemoryBlock* allocated2 = firstFit (memory, request2);
57 if (allocated2)
58 std::cout << "Request 2 (" << request2 << ") allocated at address " << allocated2-
>address << ".\n";
59 } else {
60 std: :cout << "Request 2 (" << request2 << ") failed.\n";
61 }
62
63
64
65 std::cout << "\nMemory Status:\n";
66 for (const auto& block : memory) {
67 std::cout << "Address: " << block.address << ", Size: " << block.size << ",
Allocated: " << (block.allocated ? "true" "false") << "\n";
68 }
69
70 return O;
71}
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#include <iostream>

2 #include <vector>

3
4 struct Block {

5 int size;

6 bool isFree;
T}

8

9 <class BestFitAllocator {
10 private:

11 std: :vector<Block> blocks;

12

13 public:

14 BestFitAllocator (const std::vector<int>& sizes) {

15 for (int size : sizes) {

16 blocks.push back ({size, true});

17 }

18 }

19

20 void allocate (int requestSize) {

21 int bestIndex = -1;

22 for (int 1 = 0; i < blocks.size(); i++) {

23 if (blocks[i].isFree && blocks[i].size >= requestSize) {
24 if (bestIndex == -1 || blocks[i].size < blocks[bestIndex].size) {
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25 bestIndex = 1i;

26 }

27 }

28 }

29

30 if (bestlIndex != -1) {

31 blocks[bestIndex].isFree = false;

32 std::cout << "Allocated " << requestSize << " units in block of size " <<
blocks[bestIndex].size << std::endl;

33 } else {

34 std::cout << "No suitable block found for " << requestSize << " units." <<
std::endl;

35 }

36 }

37

38 void deallocate (int blockIndex) {

39 if (blockIndex >= 0 && blockIndex < blocks.size() &&

'blocks [blockIndex] .isFree) {

40 blocks[blockIndex] .isFree = true;

41 std: :cout << "Deallocated block of size " << blocks|[blockIndex].size <<
std: :endl;

42 } else {

43 std::cout << "Invalid block index or block already free." << std::endl;
44 }

45 }

46

47 void printBlocks () {

48 for (int 1 = 0; i < blocks.size(); i++) {

49 std::cout << "Block " << i << ": Size = " << Dblocks[i].size << ", Status =
" << (blocks[i].isFree ? "Free" : "Allocated") << std::endl;

50 }

51 }

52 };

53

54 int main() {

55 BestFitAllocator allocator ({100, 500, 200, 300, 600});

56 allocator.printBlocks () ;

57

58 allocator.allocate (212);

59 allocator.allocate (417);

60 allocator.allocate(112) ;

61

62 allocator.printBlocks () ;

63

64 allocator.deallocate (1) ;

65 allocator.printBlocks () ;

66

67 return O;

68 }
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#include <iostream>

#include <vector>

#include <unordered map>

4

const int PAGE SIZE = 4;

const int MEMORY SIZE = 16;

const int NUM_PAGES = MEMORY_SIZE / PAGE_SIZE;
8

9

10 struct Page {

11 int pageNumber;

12 int frameNumber;

13}

14

15

16 class PagingSystem {

17 private:

18 std: :unordered map<int, Page> pageTable;

19 std: :vector<int> memory;

20

21 public:

22 PagingSystem() {

23

24 memory‘resize(MEMORY_SIZE / PAGE_SIZE, -1);

25 }

26

27 void loadPage (int virtualPageNumber) {

28

29 if (pageTable.find (virtualPageNumber) != pageTable.end()) {
30 std::cout << "Page " << virtualPageNumber << " is already in memory." <<
std: :endl;

31 return;

35 for (int frame = 0; frame < NUM PAGES; frame++) {

36 if (memory[frame] == -1) {

37 memory [frame] = virtualPageNumber;

38 pageTable[virtualPageNumber] = {virtualPageNumber, frame};

39 std::cout << "Loaded page " << virtualPageNumber << " into frame " <<
frame << std::endl;

40 return;

41 }

42 }

43

44 std::cout << "No free frames available to load page " << virtualPageNumber <<
std: :endl;

45 }

46

47 void accessPage (int virtualPageNumber) {

48 if (pageTable.find(virtualPageNumber) != pageTable.end()) {

49 int frameNumber = pageTable[virtualPageNumber] .frameNumber;
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50 std::cout << "Accessing page " << virtualPageNumber << " in frame " <<
frameNumber << std::endl;
51 } else {
52 std::cout << "Page " << virtualPageNumber << " is not in memory. Loading
it now..." << std::endl;
53 loadPage (virtualPageNumber) ;
54 }
55 }
56
57 void printMemory () {
58 std: :cout << "Physical Memory Status:" << std::endl;
59 for (int i = 0; i < NUM PAGES; i++) {
60 std::cout << "Frame " << i << ": ";
61 if (memory[i] == -1) {
62 std::cout << "Empty" << std::endl;
63 } else {
64 std::cout << "Page " << memory[i] << std::endl;
65 }
66 }
67 }
68 };
70 int main() {
71 PagingSystem pagingSystem;
72
73 pagingSystem.loadPage (0) ;
74 pagingSystem.loadPage (1) ;
75 pagingSystem.loadPage (2) ;
76 pagingSystem.accessPage (1) ;
77 pagingSystem.accessPage (3) ;
78 pagingSystem.loadPage (4) ;
80 pagingSystem.printMemory () ;
82 return 0;
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