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barrier()



bool cond = …;

for (int i = 0; i < 4; ++i) {

if (cond) {

A(i)

} else {

B(i)

}

barrier();

}

bool cond = …;

if (cond) {

for (int i = 0; i < 4; ++i) {

A(i)
}

barrier();

} else {

for (int i = 0; i < 4; ++i) {

B(i)

}

barrier();

}



bool cond = …;

for (int i = 0; i < 4; ++i) {

if (cond) {

A(i)

} else {

B(i)

}

barrier();

}

bool cond = …;

if (cond) { A(0) } else { B(0) }

barrier();

if (cond) { A(1) } else { B(1) }

barrier();

if (cond) { A(2) } else { B(2) }

barrier();

if (cond) { A(3) } else { B(3) }

barrier();





flag = true
if (condition)

if (flag)

flag = …

barrier()

…

if (condition)

flag = …
if (flag)

barrier()

…
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Control flow graph
bool cond = …;

int value = …;

if (cond) {

value = foo();

} else {

value = bar();

}

int sum = subgroupAdd(value);

▪

⁃

⁃

With reconvergence

Tim
e

Without reconvergence
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void fn_continue() {
// (A)
do {

// (B)
if (…)
continue;

// (C)
} while (…);
// (D)

}

Thread 1 Thread 2 CombinedCFG

“Dynamic Instances”
(of instructions / basic blocks)



Thread 1 Thread 2 Combined

void fn_loopnest() {
// (A)
do {

do { 
// (B)

} while (…);

// (C)
} while (…);
// (D)

}

▪

▪

CFG



Thread 1 Thread 2
Maximal

reconvergence

void fn_break() {
// (A)
for (;;) {

// (B)
if (…) {
// (C)
break;

}

}
// (D)

}

▪

CFG
Developer

Expectation



float subgroupAverage(float x) {
return subgroupAdd(x) /

subgroupAdd(1);
}

▪

⁃

⁃

▪

void unorderedAppend(T data) {
uint popcount = subgroupAdd(1);
uint base;
if (subgroupElect())
base = atomicAdd(bufferTail, popcount);

uint idx = subgroupBroadcastFirst(base) +
subgroupExclusiveAdd(1);

buffer[idx] = data;
}
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▪



▪

token @llvm.experimental.convergence.entry() convergent readnone
token @llvm.experimental.convergence.loop() [ "convergencectrl"(token) ] convergent

readnone
token @llvm.experimental.convergence.anchor() convergent readnone

▪

call void @myConvergentOperation() [ "convergencectrl"(token %tok) ]

▪

⁃

⁃
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Control-flow graph Tight reconvergence
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Thread 1 Thread 2
Maximal

reconvergence

void fn_break() {
// (A)
for (;;) {

// (B)
if (…) {
// (C)
break;

}

}
// (D)

}

CFG
Developer

Expectation



token @llvm.experimental.convergence.entry() convergent readnone
token @llvm.experimental.convergence.anchor() convergent readnone

▪
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⁃

⁃

▪
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⁃

⁃
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Thread 1 Thread 2
Combined:

Loop with continue
Combined:

Nested loops
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Thread 1 Thread 2
Combined:

Loop with continue
Combined:

Nested loop



Thread 1 Thread 2
Combined:

Loop with continue
Combined:

Nested loop

▪
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▪

▪

▪

▪

token @llvm.experimental.convergence.entry() convergent readnone
token @llvm.experimental.convergence.loop() [ "convergencectrl"(token) ] convergent

readnone
token @llvm.experimental.convergence.anchor() convergent readnone
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