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Framework on a GPU

Yasuakl Mitant! FumiHiko INo!  KeNICHI HAGIHARA!

Abstract: In this paper, we propose a message management method for efficient addition and deletion of
edges, aiming at realizing fast topology mutation for an iterative graph processing framework on a graphics
processing unit (GPU). Our method allows vertices to have own lists for receiving messages, which are sent
by insertion into the lists. This data structure is independent from the connectivity of vertices of the graph,
so that edge addition and deletion does not require reconstruction of message buffer. We also achieve accel-
eration by using a double buffering technique that avoids duplication of messages to be sent. Furthermore,
our method dynamically distributes insertion positions to reduce the number of thread conflicts that can
occur at insertion of a message. In experiments, we compare the performance of our method with that of
Medusa, a GPU-accelerated framework that does not assume topology mutation. Our method achieves the
best speedup of 1.3x for the Bellman-Ford algorithm, but decreases performance for the PageRank algorithm
by 50%-90%.
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void Compute(MessageIlterator *msgs) {
double mindist = IsSource(vertex_id()) 7 0 :
for ( ;
mindist = min(mindist, msgs->Value());
}
if (mindist < GetValue()) {
*MutableValue() = mindist;

INF;
'msgs->Done () ; msgs—>Next()){

OutEdgeIterator iter = GetOutEdgeIterator();
for( ;
SendMessageTo (iter.Target (),

'iter.Done(); iter.Next()) {

mindist + iter.GetValue());
}
}
VoteToHalt () ;
}
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void insert(Element **cursor, Element *target) {
Element **current_cursor = cursor;
for 5;) {
Element *next_element = *current_cursor;
if (try_insert(current_cursor, target) == SUCCESS) {
return;
}
next_element = *current_cursor;
if (truth_with_half_probability() == true) {
if (next_element == NULL) {
current_cursor =
} else {
current_cursor =
}
}
}
}

cursor;

& (next_element->next) ;
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