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The Design and I mplementation of Kernel API for MPI Communication Model

MOTOHIKO MATSUDA ;! YUTAKA ISHIKAWA ,'T TOMOHIRO KUDOH t
and HIROSHI TAZUKAT

02G is a messaging kernel interface designed to implement MPI for large-scale clusters and networks
in the Grid environment. O2G cares asynchronous communication primitives, and totally avoids the se-
lect&read system call loops. For this purpose, O2G provides the message queue management of MPI in
the driver, where all message processing is completed in the protocol handler. Currently, O2G is provided
as a loadable driver module of the Linux kernel. Evaluation using NAS Parallel Benchmarks shows that an
MPI implementation with O2G performs better than MPICH for all benchmarks.  Especially, it performs
2.8 times faster than MPICH for the IS benchmark. The results show that the O2G’s approach is efficient

and has no excessive overheads.
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int MPl_Send(void *buf, int siz, MPI_Datatype typ, int dst, int tag, MPl_Conm con);

int MPl_Recv(void *buf, int siz, MPI_Datatype typ, int src, int tag, MPl_Conm com
MPl _Status *res);
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int MPl _Isend(void *buf, int siz, MPI_Datatype typ, int dst, int tag, MPl_Conm com
MPl _Request *req);

int MPl _lIrecv(void *buf, int siz, MPI_Datatype typ, int src, int tag, MPl_Conm comm
MPl _Request *req);
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02g_init(int n_socks);

02g_regi ster_socket (i nt sock, int rank);
02g_set_dunp_area(void *area, int size);
02g_start _dunper_thread(int n_thrds);
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02g_put _entry(struct queue_entry *e);
02g_cancel _entry(struct queue_entry *e);
02g_free_entry(struct queue_entry *e);
02g_pol | (voi d);
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}
int data_recv(..., struct sk_buff *skb,
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char *buf=...;
skb_copy_bits(skb, off, buf, len);
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