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4.1 K55

#include <algorithm>
#include <iostream>
#include <list>

struct MemoryBlock {
int startAddress;
int size;

std::string status; // "RERZ", "EL X", "TFRX"

MemoryBlock(int start, int sz, std::string st)
: startAddress(start), size(sz), status(st) {}

}i
bool compareMemoryBlock(const MemoryBlock& a, const MemoryBlock& b)

{

return a.size < b.size;

void initializeMemory(std::list<MemoryBlock>& freelList,
std::list<MemoryBlock>& allocatedList) {

// REBENRN 256K
// EDEX
allocatedList.push_back(MemoryBlock(0, 10, "iR#{EZRZ"))

allocatedList.push_back(MemoryBlock(10, 10, " 1"))



allocatedList.push_back(MemoryBlock(20, 25, "fEl 4"));

allocatedList.push_back(MemoryBlock(65, 45, "fEl 2"));

// ERX
freeList.push_back(MemoryBlock(45, 20, "ZFTHKX"));

freeList.push_back(MemoryBlock(110, 146, "Z=HKX"));

bool allocateMemory(std::list<MemoryBlock>& freelList,
std::list<MemoryBlock>& allocatedList, int size,
std::string jobName) {

std::cout << "A" << jobName << "Zfg" << size << "FTE): ";

auto bestFit = freeList.end();

/] HEAEERIR

for (auto it = freelList.begin(); it !'= freeList.end(); ++it) {
if (it->size >= size &&
(bestFit == freeList.end() || it->size < bestFit->size))

bestFit = it;

if (bestFit !'= freeList.end()) {

/] PEARE

allocatedList.push_back(
MemoryBlock(bestFit—->startAddress, size, jobName));

// BEFTRAXR
bestFit—->startAddress += size;

bestFit—->size —= size;

if (bestFit->size == 0) {
freeList.erase(bestFit);



std::cout << "HEEAIN" << std::endl;

return true;

}

std::cout << "PBEKM" << std::endl;

return false;

void deallocateMemory(std::list<MemoryBlock>& freelList,
std::list<MemoryBlock>& allocatedList,
std::string jobName) {

std::cout << "A" << jobName << "[EUFZE" << std::endl;

for (auto it = allocatedList.begin(); it !'= allocatedList.end();
++it) {

if (it->status == jobName) {
int start = it->startAddress;
int size = it->size;

// MEDECHIRP MR

allocatedList.erase(it);

/] BRERKIR

for (auto fit = freeList.begin(); fit != freeList.end();)

if (fit->startAddress + fit->size ==

start) { // TAXKREEURXIRA]

size += fit->size;

start = fit->startAddress;

fit = freeList.erase(fit);
} else if (start + size ==

fit->startAddress) { // TRXRELKXIRG

size += fit—->size;

fit = freeList.erase(fit);
} else {

++fit;



/] DINFRZ RXIR

freeList.push_back(MemoryBlock(start, size, "THEX"));

freeList.sort([](const MemoryBlock& a, const MemoryBlocké&
b) {
return a.startAddress < b.startAddress;
});

break;

void printMemoryState(const std::list<MemoryBlock>& freelList,
const std::list<MemoryBlock>& allocatedList) {
std::list<MemoryBlock> mergedList = freelList;
mergedList.insert(mergedList.end(), allocatedList.begin(),
allocatedList.end());

mergedList.sort([](const MemoryBlock& a, const MemoryBlock& b) {
return a.startAddress < b.startAddress;

});

std::cout << "FFIRE: " << std::endl;
for (const auto& block : mergedList) {

std::cout << "fCiAthit: " << block.startAddress << ", KE: '

<< block.size << ", JKX&: " << block.status <<

std::endl;
¥

std::cout << std::endl;

int main() {
std::list<MemoryBlock> freelList;
std::list<MemoryBlock> allocatedList;

// ¥af

initializeMemory(freeList, allocatedList);
printMemoryState(freeList, allocatedList);



std::string command, jobName;
int size;

while (true) {
std::cout

<< "@A®L (alloc <fEll&E> <A/h> | dealloc <fEllE> | exit):

std::cin >> command;

if (command == "alloc") {
std::cin >> jobName >> size;
if (!'allocateMemory(freeList, allocatedList, size,
jobName)) {

std::cout << "WELSEEERM, " << std::endl;

b
printMemoryState(freeList, allocatedList);
} else if (command == "dealloc") {

std::cin >> jobName;
deallocateMemory(freeList, allocatedList, jobName);
printMemoryState(freeList, allocatedList);
} else if (command == "exit") {
break;
} else {

std::cout << "IWHSL, " << std::endl;

return 0;
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(base) nanmener@Haotians-MacBook-Pro Xi%3 % ./"main"

ERIRE:

ettt 0, KE: 10, KE: BIERSR
ittt 10, £F: 10, thﬁ fEdk1
et 20, KE: 25, K& fFlL4
geaiht: 45, KE: 20, RE: FREE
icighik: 65, KE: 45, R fEuk2
Ehgehk: 110, KE: 146, RE: ETHE

WAGS (alloc <fElk&> <> | dealloc <fEdk#E> | exit)

AfEA 37 AC20=E 18] : T ECAEIS

THERE:

it o, KE: 10, KE: BRIERS
iEiEtbht: 10, £E: 10, thﬁ fEuk1
et 20, wE: 25, KE: fEl4
dChEtb: 45, KE: 20, RE: fE3
Eiathhl: 65, €E: 45, RS - k2
ittt 110, |E: 146, K& ETRERE
WARS (alloc <fFlkE> <K= | dealloc <fFlLE> | exit)
29 1 b 2001 KL 2 8]

THERE
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iEiEtbht: 10, £E: 10, Hﬁﬁ el 1
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BAGmE (alloc <fFlE> <Av> | dealloc <fEFIlBR> | exit)
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EERE:
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etk 10, KE: 19 J,t*‘“ FHRE
dohathhl: 20, B 25, K& El4a
ittt 45, ﬁF:m,”ﬁ:ﬁm3
‘eathht: 65, KE: 191, K& ETRE

wAZT (alloc <fFlLR> <Kv> | dealloc <fFill B> | exit)
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IERE:
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iRithul: 10, KE: 35, RE: FHEE

fRiathhl: 45, KE: 20, ®E: fEL3

et 65, KE: 191, K& THE

WAGmE (alloc <tElkB|> <A/v> | dealloc <fEllLB> | exit)
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: alloc fEUL3 20

: dealloc fEuk2

: dealloc fEd1

: dealloc fEd4

: dealloc #EME3
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