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void insert (K key, V val) {
std::lock_guard 1lk(List.lock);

ListNode* new_node = PNEW(ListNode, key, val);

mark (tail, sizeof(ListNode));

List->tail->next = new_node;

List->tail = new_node;

checkpoint () ;
}
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time_t last_checkpoint_time; 32 #define PDELETE(type, ptr) pdelete<type>(ptr)
bool bitmap [HEAP_SIZE/sizeof (CacheLine)]; 33
34  void checkpoint () {
struct ThreadContext { 35 if (current_time() - last_checkpoint_time <=
list<intptr_t> addr_list; INTERVAL)
list<pair<intptr_t,CacheLine>> log; // on NVM 36 return;
}; 37
ThreadContext ctx [NUM_THREADS]; // indexed by thread 38 thread_barrier ();
1D 39 auto id = my_thread_id();
40 for (auto addr : ctx[id].addr_list) {
void mark(intptr_t addr, size_t size) { 41 bitmap [addr/sizeof (CachelLine)] = false;
auto id = my_thread_id(); 42 auto value = *static_cast<CacheLinex*>(addr);
for (int i = 0; i < size; i += sizeof(CacheLine)) 43 ctx[id].log.push_back ({addr, valuel);
if (!bitmap[(addr + i)/sizeof(CacheLine)]) { 44 }
ctx[id].addr_list.push_back(addr + i); 45 ctx[id].addr_list.clear();
bitmap [(addr + i)/sizeof (Cacheline)] = true; 46 thread_barrier ();
} 47 sfence () ;
3 48 renew_last_checkpoint_time ();
49 3}
template <typename T, typename... Args> 50
T *pnew(Args... args) { 51 void persist() {
auto ptr = new T(args...); 52 for (int i = 0; i < NUM_THREADS; i++) {
mark (static_cast<intptr_t>(ptr), sizeof(T)); 53 for (auto& [addr, valuel] : ctx[il.log) {
return addr; 54 auto nvm_addr = translate_to_nvm(addr);
3 55 memcpy (nvm_addr , &value, sizeof (CachelLine));
#define PNEW(type, ...) pnew<type>(__VA_ARGS__) 56 clwb(nvm_addr) ;
57 ¥
template <typename T> 58 ctx[i]l.log.clear();
void pdelete(T* ptr) { 59 i
mark (static_cast<intptr_t>(ptr), sizeof(T)); 60 sfence () ;
delete obj; 61 ¥
}
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unsigned long global_epoch;
time_t last_checkpoint_time;

bool bitmap [2] [HEAP_SIZE/sizeof (CacheLine)];

struct ThreadContext {
unsigned long epoch;
list<intptr_t> addr_list[2];
list<pair<intptr_t,CachelLine>> log; // on NVM
};
ThreadContext ctx [NUM_THREADS]; // indexed by thread
ID
void transaction_start() {
auto id = my_thread_id();
ctx[id].epoch = global_epoch;
}
void transaction_end() {
auto id = my_thread_id();
ctx[id].epoch = 0;
}
void mark(intptr_t addr, size_t size) {
auto id = my_thread_id();
auto cur = ctx[id].epoch % 2;
auto old = (ctx[id]l.epoch - 1) % 2;
for (int i = 0; i < size; i += sizeof(CacheLine))
if (!bitmapl[cur]l[(addr + i)/sizeof (CacheLine)])
{
if (bitmaplold][(addr + i)/sizeof (CacheLine)
IDEES
auto value_old = *static_cast<CacheLinex*>(
addr + i);
ctx[id].log.push_back ({addr + i, value_old
1

¥
bitmap [cur] [(addr + i)/sizeof (CacheLine)] =
true;

ctx[id].addr_list [cur].push_back(addr + i);

37
38

39
40
4
42
43
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46

47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76

void persist() {
if (current_time ()
INTERVAL)

return;

- last_checkpoint_time <=

global_epoch++;

// Corresponds to checkpoint() in CpNvm
list<pair<intptr_t,CachelLine>> log; // on NVM
for (int i = 0; i < NUM_THREADS; i++)
wait_until ([i1(){ return ctx[il.epoch !=
b5

for (int i = 0; i < NUM_THREADS;
(global_epoch - 1) % 2;
ctx[il.addr_list[old]) {

*static_cast<CacheLine*>(addr);

global_epoch - 1;
i++) {
auto old =
for (auto addr

auto value =

log.push_back ({addr, valuel});
bitmap[old] [addr/sizeof (CacheLine)] = false;
}
}
ctx[id].addr_list[old].clear();
for (int i = 0; i < NUM_THREADS; i++)
wait_until ([i1(){ return ctx[il.epoch == 0; });

sfence () ;

// Corresponds to persist() in CpNvm
for (auto& [addr, log) {

translate_to_nvm(addr);

value]

auto nvm_addr =

memcpy (nvm_addr , &value, sizeof (CacheLine));
club(nvm_addr) ;

}

for (int

for (auto& [addr,

NUM_THREADS; i++) {
ctx[il.log) {

translate_to_nvm(addr);

i=20; i <
valuel
auto nvm_addr =
memcpy (nvm_addr , &value, sizeof (CacheLine));
clwb(nvm_addr) ;

}

ctx[il.log.clear ();
}
sfence();

renew_last_checkpoint_time ();
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