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Evaluation of Asyncronous Iterative Method for Sparse Matrix Solver

Axiairo Fujls

Asynchronous iterative solver is known as one of the best solvers on the computing en-
vironment with large communication latency or dynamic change of load. In this paper, we
have implemented the asynchronous iterative solver for sparse matrix linear problems, and
evaluated it. Asynchronism may cause some processors receive the values of the solution vec-
tor behind time. On the other hand, the time of waiting for incoming messages is reduced,
and computation is done more efficiently. In addition, asynchronism helps the dynamic load

balancing without synchronization among all processor elements.

In this paper, we have

evaluated these features of asynchronous iterative solvers by implementing the solver for the

sparse matrix linear problems.
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count = 0
TRY_LB_.TIMES = 20
repeat
Exchange(ld, ld-array)
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count = TRY_LB_TIMES
else
count = count-1
end if
r; = Solve(Ai,x,-,bi)
AsyncSENDRECV(z;)
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1c HEEM
CALL MPI_TEST(req, flag, status, ierr)
IF(flag) THEN

CALL MPI_ISSEND(sendbuf, size, buf_type, PE_rank, TAG, COMM, req, ierr)

END IF

'C ZEH

CALL MPI_IPROBE(PE_rank, TAG, COMM, flag, status, ierr)

IF(flag) THEN

CALL MPI_IRECV(recvbuf, size, buf_type, PE_rank, TAG, COMM, req, ierr)

CALL MPI_WAIT(req, status, ierr)
END IF
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Algorithm 3 MPI it : Z{F o0

count = 0, TRY_LB_TIMES = 20
Ib.done = false, sender_flag = false
locked.by_neighbor = -1
mat_recv_decision = 0
mat._send_decision = 0
repeat
Exchange(ld, Id_array)
Lock_neighbors_reception(locked by _neighbor)
Comm_modify_reception()
/* ZEROLHE */
Algorithm 3 2R
if count = 0 then
/¥ EEMORE */
Algorithm 4 ZH
else
count = count - 1
end if
T = SOIVe(Ai,IL‘i,bi)
AsyncSENDRECV(z;)
if NS %727 then
T PR
end if
until SRS 273
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Lock_request_reception(lb_done, locked _by_neighbor)

if Ib_done=true AND sender_flag = false then
if mat_recv_decision=0 then
Lock neighbors() % 4T
1y 7 B3R L7 5 mat_recv._decision=1
2 v 7 BEEN L 7% B mat_recv_decision=2
end if
if mat_recv_decision > 0 then
if mat_recv_decision = 2 then
Matrix_transition()
end if
Unlocking_neighboring PEs()
locked. by _neihbor=-1
Ib_done=false
mat_recv_decision = 0
count = TRY_LB_TIMES
end if
end if
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Algorithm 4 MPI % : iX{ZR00E
if mat_send._decision = 0 then
Decision(ld_array, Ib_done, sender_flag)

if sender_flag = true then
mat_send.decision = 1
else
mat_send_decision = 0
end if
end if
if mat_send_decision = 1 then
Lockrequest() & Lock.neighbors() %34T
2y 7 g LTz & mat_send_decision=2
2y 7 R L 72 B mat_send_decision=0
end if
if mat_send_decision = 2 then
Matrix_transition()
end if
if mat_send_decision /= 1 then
Unlocking-neighboring_PEs()
locked_by_neihbor=-1
Ib_done=false
mat_send_decision = 0
sender_flag = false
count = TRY_LB_TIMES
end if
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PE ¥ 24

BER (#0] | 115 11.6 51.2 214.3 220.0
HxEE | 3.92E-03  4.68E-03 5.05E-03  5.25E-03 5.60E-03
W (1) | 11.0 11.0 46.9 201.4 207.0
tHxiEZE | 4.09E-03  4.50E-03 4.68E-03 4.71E-03 4.90E-03.
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