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The Design and I mplementation of Asynchronous Communication Mechanism

for MPI Communication M odel

MOTOHIKO MATSUDA ,T YUTAKA ISHIKAWA ,TT TOMOHIRO KUDOH *
and HIROSHI TAZUKAT

In order to implement an efficient MPI communication library for large-scale commodity-based clusters, a
new communication mechanism, called O2G, is designed and implemented. O2G introduces receive queue
management of MPI into a TCP/IP protocol handler without modifying the protocol stacks. Received data
is extracted from the TCP receive buffer and copied into the user space within the TCP/IP protocol handler
invoked by interrupts. This avoids message flow disruption due to the shortage of the receive buffer and
keeps the bandwidth high. In addition, it totally avoids polling of sockets and reduces system call over-
heads. An evaluation on bandwidth shows that an MPI implementation with O2G was not affected by the
number of connections, while an MPI implementation with sockets was affected. An evaluation using the
NAS Parallel Benchmarks shows that an MPI implementation with O2G performed faster than other MPI

implementations even on a small cluster.
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/*00000=*/
02g_init (int n_socks) ;
02g_register socket (int sock, int rank) ;
02g_set_dump_area(void *area, int size);
02g_start_dumper thread(int n_thrds) ;
/*00000000%*/
02g_put_entry(struct queue entry *e);
02g_cancel_ entry(struct queue_entry *e);
o2g_free_entry(struct queue_entry *e);
02g_poll(void) ;
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struct sock *gk = ...;
sk->data ready = data_ready;
1
void data_ready (struct sock *sk,
int len) {
tcp_read sock (sk,
1
int data recv (..., struct sk buff *skb,
unsigned int off, size t len) {
char *buf=...;
skb copy bits(skb, off, buf, len);
1
N J
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