4th XcalableMP workshop

XcalableMPic K BFiber=Z7 U ED

S5k & 5

Fr28%11A7H
&/ — AL A B E SRR R AT o
RisT FAl st #HEEY FEEE



4th XcalableMP workshop

HHY

B XcalableMPO O —Ah)E 2 —FTILThBXMPDCoarraytse %
WT., Fiber =77 VEADELE LM ZITD
— PGAS(Pertitioned Global Address Space)EE& T# % Coarrayd N
VFR—7VELTERIDIEHBERELTWVWDS

B Coarraylc L A5 LICEAT 2R =155




4th XcalableMP workshop

FIBER=Z7V & &

MFIBERI =77V ¢lE, 77V ESRTFLOOATHA D=0
HFAICSICT®E - BREINI-Y—ILTHY ., SFIFLHEPFOET
7D (ZAVT77Y) hroEELFHEHELTEONEZIZT Y
EEENBTTYTHB

CCS QCD A QCD miniapp originally developed by Kenichi Ishikawa (Hiroshima University), et al.

FFVVC-MINI A Navier-Stokes solver for 3D unsteady thermal flow of incompressible fluid. Derived from
the FFVC simulation program developed by Kenji Ono (RIKEN AICS), et al.

NICAM_DC_MINI A miniapp based on NICAM-DC that is derived from NICAM (Nonhydrostatic ICosahedral

Atmospheric Model).

mVMC_M”\“ A suite of mVMC program and test data. mVMC analyzes the physical characteristics of the
strongly correlated electron systems.

NGS Analyzer_M”\” A miniapp for genome analysis. NGS Analyzer performs human genome analysis to identify
genetic differences among persons or cancer cell’'s mutations.

MODYLAS-MINI A miniapp based on a general-purpose molecular dynamics simulation program MODYLAS.
NTChem-MINI An ab-initio quantum chemistry miniapp for the molecular electronic structure calculation.
FFB-MINI A miniapp based on a general-purpose thermal flow FEM program, FrontFlow/blue.

http://fiber-miniapp.github.io
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® MPI Send B8%t % 7= 1% MPI _Isend B8k —

® VIPI Recv B8 % 7= 132 MPI _Irecv 8%

—

® VPl Wait B8 F 7= 1% MPI_Waitall B8%% —

o SENIEERAEX

—

O H 72— XRICWTHBELE —

MPI® FC

integer a,b,c

if (myrank == @) then

else if (myrank == 1) then

enq if

cafl MPI Wait(irec, istat, ierr)

call MPI_Bcast(c, 1, ..., O,

call MPI Isend(a, 1, ..., 1, ..

call MPI Irecv(b, 1, ..., 0, ..

., ierr)

., ierr)

..., ierr)
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coarray fX A (Put)

B R

sync all

co_broadcast, co_sum 7 &
EPui

coarray® iR

integer a, b[*], ¢

if (this_image() == 1) then
b[2] = a

else if (this_image() == 2) then
continue

end if

sync all

call co_broadcast(c,source_image=1)
sync all
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Coarray (C & 23EZEH40(1)
m MPI_Sendrecv BE9%&

integer(4),allocatable :: na_per_cell(:,:,:)

allocate(na_per_cell(lzdiv+4,lydiv+4,1xdiv+4))

nccp = (iczl-iczoO+1) * (icypl-icyp@+1)

call mpi_sendrecv(na_per_cell(icz@,icyp@,icx), nccp, MPI_INTEGER, ipy pdest, myrank, &
na_per_cell(icz@,icybp@,icx), nccp, MPI_INTEGER, ipy psrc, ipy_psrc, &
MPI_COMM_WORLD, istatus, ierr)

RE/INY T P icypo icypl ZENY T 7 icybpe  icybp@+mm-1
iczo=1 iczo=1
1NN AN 11.
1—” Lo Lo
A IEIwE
? AEIREE AN AR
IHHHE ATAHE
by [ty 1 A
T , THREEE
;’, ;',jl : \ BERY nccp i," ;',‘| i
iczi Y[ [¥] |V iczl MMM
mm mm

m Coarary i2/&

integer(4),allocatable :: na_per_cell(:,:,:)[:]

allocate(na_per_cell(lzdi+4,lydiv+4,1xdiv+4)[*])

mm = icypl-icypo+1

na_per_cell(icz@:iczl,icyp@:icyp@+mm-1,icx)[ipy pdest+1l] &
= na_per_cell(icz@:icz1l,icybp@:icybp@+mm-1,icx)

sync all




4th XcalableMP workshop

Coarray Ic &k 5 3EEH51(2)
m MPI _Isend/Irecv/Wait BE2X

REAL(8), pointer :: SendBuf(:), RecvBuf(:)

DO IbBat_proc = 1, NOccBat_per_Pro
RecvBuf => RIInt3c3a(:,Ib_Send:)

Dozjgrank_diff = 0, NProcs_half
DO IaBat_proc = 1, IaBat_Proc_End ERE/NY 7 7IZRA 225 = B -3ERIERB{E

if( commSizeEach(commPhase) > © ) then
CALL MPI_ISend(SendBuf(1,commIndexEach(commPhase)), commSizeEach(commPhase), &
MPI_DOUBLE_PRECISION, Jranksend_1, commPhase, MPI_COMM_MO, ireq(1l), IErr)
CALL MPI_IRecv(RecvBuf(1,commIndexEach(commPhase)), commSizeEach(commPhase), &
MPI_DOUBLE_PRECISION, Jrankrecv_1, commPhase, MPI_COMM_MO, ireq(2), IErr)

end if
DO LNumber_base = 1, LCount + (NUM_STREAM-1)
if ( LNumber >=1 .and. LNumber <= LCount ) then

if ( commPhase <= commCount .and. commSizeEach(commPhase) > © ) then
CALL MPI_Wait(ireq(1l), istatl, IErr)
CALL MPI_Wait(ireq(2), istat2, IErr)

end if

if ( commPhase <= commCount .and. commSizeEach(commPhase) > © ) then
CALL MPI_ISend(SendBuf(1,commIndexEach(commPhase)), commSizeEach(commPhase), &
MPI_DOUBLE_PRECISION, Jranksend_1, commPhase, MPI_COMM_MO, ireq(l), IErr)
CALL MPI_IRecv(RecvBuf(1,commIndexEach(commPhase)), commSizeEach(commPhase), &
MPI_DOUBLE_PRECISION, Jrankrecv_1, commPhase, MPI_COMM_MO, ireq(2), IErr)
end if
end if
END DO
END DO

END DO
END DO
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m Coarary itk

REAL(8), pointer :: SendBuf(:), RecvBuf(:)
(] REAL(8), allocatable :: sbuf(:)[:] , rbuf(:)[:]

integer :: bufsize
integer, save :: jsta
DO IbBat_proc = 1, NOccBat_per_Pro 2 ) | = Z g
RecvBuf => RIInt3c3a(:,Ib_Send:) > ;j—/\f 7 7@55]621: coarray EB&“ I_?géx- % =
: ENTERL

DO.Jgrank_diff = 0, NProcs_half
T RBBEDELEZ (L
@ O —AHIIC coarray ECH % %

DO IaBat_proc = 1, IaBat_Proc_End

if( commSizeEach(commPhase) > © ) then

bufsize = commSizeEach(commPhase) N— S—
allocate(sbuf(bufsize)[*]) SLEBT) @ Coarray ® Put B{E%E1T
el @ BEKRTHITORIICT—2%2RT

jsta = commIndexEach(commPhase)
()sbuf(l:bufsize) = SendBuf(1:bufsize,jsta)
rbuf(1l:bufsize)[Jranksend_1+1] = sbuf(1l:bufsize)

end if
DO LNumber_base = 1, LCount + (NUM_STREAM-1)
if ( LNumber >=1 .and. LNumber <= LCount ) then

if ( commPhase <= commCount .and. commSizeEach(commPhase) > © ) then

sync all
(:)Rechuf(l:bufsize,jsta) = rbuf(1:bufsize)

if (allocated(sbuf)) deallocate(sbuf)

if (allocated(rbuf)) deallocate(rbuf)

end if
if ( commPhase <= commCount .and. commSizeEach(commPhase) > @ ) then

SLIED

end if
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Coarray |c &k 5E&EH51(3)

m MPI|_Bcast B%&
call MPI_Bcast(arg, 1, MPI_INTEGER, ids, MPI_COMM_WORLD, ierr)
m Coarray i2/&

call co broadcast(arg, ids+1)
sync all

m MPI_Allreduce B8% (MPEEZ: MPI SUM)

call MPI_Allreduce(r8, r8tmp, 1, MPI_REAL8, MPI SUM, MPI_COMM _WORLD, ierr)
r8 = r8tmp

m Coarray 33/%

r8tmp = r8
call co sum(r8tmp, r8)
sync all

m MPI_Allreduce B8 (MPEEEZE: MPI_MAX)

call MPI_Allreduce(nGrp, nGrpMax, 1, MPI_INTEGER, MPI_MAX, MPI_COMM_WORLD, Ierr)

m Coarray /%

call co max(nGrp, nGrpMax)
sync all
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Coarray I & %3E%E451(4)
m MPI_Gatherv B33

integer(4),allocatable :: nrearrange(:)
integer(4) :: m2i_tmp(nalcell*1xdiv*1lydiv*1lzdiv)

allocate(nrearrange(n))
call MPI_Gatherv(m2i_ tmp, nselfatm, MPI_INTEGER, nrearrange, natmlist, natmdisp, MPI_INTEGER, &
mpiout, MPI_COMM_WORLD, ierr)

EENNvT 7
Z>70 Z>71 Z>7n-1
/ | | | | | m2i_tmp(1:nselfatm)

v
SENy T 7 \

wpiout: [0 [ [ [0 [ T [ [ [ [0 [ [ [ ] nrearrange(i:n)

natmdisp(1) natmdisp(2) natmdisp(n)

m Coarary itk

integer(4),allocatable :: nrearrange(:)[:]

allocate(nrearrange(n)[*])

me = this_image()

ms = natmdisp(me)

nrearrange(ms:ms+nselfatm-1)[mpiout+l] = m2i_ tmp(l:nselfatm)
sync all
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Coarray Ic &k 5 3EEH5(5)
m MP| _Bcast B

do i=0, numprocs-1
call MPI_Bcast(idall(i)%sdesc, 1, MPI_INTEGER, i, MPI_COMM_WORLD, ierr)

end do

idall(@)%sdesc idall(1)%sdesc idall(numprocs-1)%sdesc

idall(:)%sdesc

m Coarary 50/%
integer buf

do i=1, numprocs
buf = idall(i)%sdesc
call co broadcast(buf,i)
sync all
idall(i-1)%sdesc = buf
end do
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Coarray Ic &k % 3EZ45(6)
m MPI_Allgather B3%% + reduction JE&

sendbuf(1l) = localsum

call MPI_Allgather( sendbuf,
1,
MPI_DOUBLE_PRECISION,
recvbuf,
1,
MPI_DOUBLE_PRECISION,
ADM_COMM_RUN_WORLD,

lerr)
T 93.-4—4%ADM_COMM RUN_WORLD I
globalsum = sum( recvbuf(:) ) MPI_COMM_WORLD & [R&

Q0 Q0 Q0 Q0 Qo0 Qo Qo

BIE/XZ—>h MPI_Allreduce B8% (MPI_SUM) (CHEY T B7-%. co_sum IL—F » TEHRZ A AJEE

m Coarary itk

localsumc = localsum
call co sum(localsumc, globalsum)
sync all
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XMP task X Z2ER LY 7 I3 2 =29 — 7 A\OXIEVE!
m MPI_ COMM_SPLIT E8%&

MyColor = MyRank / NCorePerIO
MyKey = MOD(MyRank, NCorePerIO)
CALL MPI_COMM_SPLIT(MPI_COMM_WORLD, MyColor, MyKey, MPI_COMM_IO, IErr)

-

~N

MPI_COMM_WORLD NCorePerIO=4
Rank=0 Rank=1 Rank=2 Rank=3 Rank=4 Rank=5 Rank=6 Rank=7
NewRank=0 [ NewRank=1 [ NewRank=2 || NewRank=3 NewRank=0 [ NewRank=1 || NewRank=2 || NewRank=3
MPI_COMM_IO MPI_COMM_IO
Group #1 Group #2
FILE 1/0
&
m XMP task #X
integer,parameter :: iounit_size = 4 \ X
integer,parameter :: n_iounit = 2 o TRV
integer,parameter :: io node_id =1
I$xmp nodes allnodes(iounit _size, n_iouni)

I$xmp nodes iounit(iounit_size)
1$xmp nodes ionodes(n_iounit)

allnodes(:,*)

allnodes(io _node id,:)

T—o<vEVy

I$xmp task on iounit <

I$xmp end task

if (this_images() .eq. 1) write(ounit) buf
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XMP Coarray DEZIRT & SEHERIR

O & AFIEITEE
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FIBER MiniApp \ XMP E&IRR ENERESRIN L
CCS QCD Fortran O O
FFVC-MINI Fortran/C++ PUE IS0 -
NICAM-DC-MINI Fortran O ©
mMVMC-MINI C O FS
NGS Analyzer-MINI C O @)
MODYLAS-MINI Fortran O O
NTChem-MINI Fortran O O
FFB-MINI Fortran O O

¥ FFVC-MINI 2. BES L O0EFELE%#ITS5CPMIbS 475 Y (C++) &EEEZRS (Fortran) H
SOERIND, CPMIibZ4 77 Y O/EBIZIXMPEEMTH S, £/~ XMPO >V /N( T HIRES
TR—IXEZEC++IZ L TWEWE=H, XMPOER (IWRA L LT,
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I D SR HEERR
B PSS D E R
CPU Intel(R) Xeon(R) E7-4820 v3@1.90GHz (103 7) x 4V v k

\V[STaglelaVAl 256GB

Naieie Intel QPI (6.4GT/s QPI)

ON) Linux Kernel 4.4.0-22-generic x86_64
Z D GCC 5.3.1, MPICH3.2, BLAS 3.6.0

B FIBERI=Z77YEXMPOV/X4 ZD/N— 3
MODYLAS-MINI
0.9.3-release
NGS Analyzer-MINI
NICAM-DC-MINI 0.9.3-20160224
CCS QCD
NTChem-MINI

1.0.3-20160902
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mEXEICDONWT
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