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1 In-stack generator

struct GCTX {
uint64_t _ip, _fp;
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class Generator :
GCTX _ctx;
uint64_t _val;
public:
template<typename F, typename... Ts>
__attribute__ ((always_inline ))
Generator(F&& f, Ts&&...xs) {
auto fp = __builtin_frame_address (0);
_val = £ ((GCTX«)fp, std :: forward<Ts>(xs )...);
register uint64_t callee_ip asm("rdx");
register uint64_t callee fp asm("rsi");
asm volatile ("" : "=r"( callee_ip ), "=r"(callee_fp) : :
"rbx", "rex", "rsp", "r8", "r9", "r10", "r11",
"r12", "r13", "r14", "r15" );
_ctx = { callee_ip, callee_fp };

public NoCopyNoMove {

}

__attribute__ (( always_inline ))
void resume() {
register uint64_t& _ip asm('rdx") = _ctx._ip;
register uint64_t& _fp asm("rsi") = _ctx._fp;
register uint64_t retval asm("rax");
__asm__ volatile (R"(
lea 1f(%%rip), %%rdi
xchg %%rbp, %0

jmp «%1
1:
)" "+ (_fp), "+r"(Up), "=r"(retval) : :
"rbx", "rex", "rsp", "rdi", "r8", "r9",
"r10", "r11", "r12", "r13", "r14", "r15");
_val = retval ;
}
uint64_t value() { return _val; }

operator bool() { return _ctx._ip; }
~Generator() { while(unlikely (« this )) resume(); }

class GPromise : public NoCopyNoMove {
GCTX _ctx;
public :
GPromise(GCTXx fp) {
_ctx._ip = (uint64_t) __builtin_return_address (0);
_ctx._fp = (uint64_t)fp;
}

__attribute__ ((always_inline ))
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void yield (uint64_t x) {
register uint64_t& retval asm('rax") = x;
register uint64_t& _caller_ip asm("rdi") = _ctx._ip;
register uint64_t& _caller_fp asm("rsi") = _ctx._fp;
__asm__ volatile (R"(
lea 1f(%%rip), %%rdx
xchg %%rbp, %1
jmp *%0
1:
)" o "+r"( _caller_ip ), "+r"( _caller_fp ), "+r
: " rex", "rdx", "rsp", "r8", "r9",
"r11", "ri2", "r13", "r14", "r15");

"(retval) :

rbx",
10",

~GPromise() {
auto frame = (uint64_t«) __ builtin_frame_address (0);
frame[1] = _ctx._ip;
register uint64_t _callee_ip asm("rdx");
__asm__ volatile ("xor %0, %0" : "=r"( _callee_ip ));

2 Sum of Sequence (using in-stack
generator)

__attribute__ (( noinline ))
uint64_t seq_gen(GCTXx fp, uint64_t c) {

GPromise g(fp );
while(c)

g.yield (c—-);
return 0;

}

__attribute__ (( noinline ))
uint64_t sum_seq(uint64_t c) {
uint64_t sum = 0;
for (Generator g(&seq_gen, c); g; g.resume())
sum += g.value ();
return sum;

3 Hanoi (using in-stack generator)

__attribute__ (( noinline ))
void _Hanoi(GPromise& g, char n, char f, char t, char a) {
if (n ==0) return;
_Hanoi(g, n-1, f, a, t);
g.yield (n + (f << 8) + (t << 16));
_Hanoi(g, n-1, a, t, f);
}

__attribute__ (( noinline ))

uint64_t Hanoi(GCTXx fp, char n) {
GPromise g(fp );
_Hanoi(g, n, 'a', 'b', 'c');
return 0;
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__attribute__ (( noinline ))
uint64_t test_hanoi (uint64_t c) {
uint64_t sum = 0;
for (Generator g(&Hanoi, (char)c); g; g.resume()) {
auto n = g.value () % 256;
auto f = g.value() / 256 % 256;
auto t = g.value() / 256 / 256;

sum++;

}

return sum;

4 Write_fully

__attribute__ (( noinline ))
void wait_for_ready () { proton:: thread_yield (); }

__attribute__ (( noinline ))
ssize_t write_some(void =buf, size_t count) {
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wait_for_ready ();

auto some = 800;
total += some;
return some;

}

__attribute__ (( noinline ))
ssize_t write_fully (void «buf, size_t count) {
size_t size = 0;
while (count) {
ssize_t s = write_some(buf, count);
if (s < 0) return s;
else if (s ==0) return size;
assert (s <= count);
count -=s;
size +=s;
(char«&)buf +=s;
}

return size ;

}
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