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k Ak, kin Ak, k
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¢ Pmyidx, myidy owns row set Pi and column set Gamma of n * n matrix A

1°do k=1, n-2

2:  if(k Gamma) then

3 Broadcast(A(k)_{Pi, k}) to PEs sharing rows Pi.
4:  else

5. receive(A(k)_{Pi, k})

6:  endif

7: Computation of (u_Pi, alpha).

8 if (I have diagonal elements of A) then

9: Broadcast(u_Pi) to PEs sharing columns Gamma.
10: else

11 receive(u_Gamma)

12: endif

13" doj=k, n

14: ifG  Gamma)x Pi=x Pi+alpha A(k)_{Pi j} u_j endif
15° enddo

16: Global summation of x_Pi to PEs sharing rows PI.
17: if (I have diagonal elements of A) then

18°  Broadcast(x_Pi) to PEs sharing columns Gamma.
19: else

20:  receive(x_Gamma)

21°  endif

22: doj=k, n

23 mu = alpha u_Pi*T x_Pi enddo



24 Global summation of mu to PEs sharing rows PI.

25 do j=k, n

26: do 1=k, n
27 if(i Pi.and j Gamma) then
28: Ale+1) 4 j}=AG) 4 7} -ui 6T j-muurT j) -y iurTj

29:  endif enddo enddo

¢ Remove k from active columns and rows.

30 if(k  Gamma) Gamma = Gamma - { k } endif
31: if k Pi) Pi =Pi - {k }endif

32 enddo
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PE
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pe_num
pe_num -0, 1, ..., nprocs-1

nprocs

nprocs = ncelx > ncely




® ncelx < ncely ncelx 1

® ncely/ncelx

pe_num (nmyidx

nmyidy)

subroutine cid2xy(pe_num, ncelx, nmyidx, nmyidy)
integer pe_num, ncelx, nmyidx, nmyidy
nmyidx = modulo(pe_num, ncelx)
nmyidy = (pe_num - modulo(pe_num, ncelx))/ncelx
return
end
(nmyidx, nmyidy) n>n

nprocs (

A 0 n-1

do i=0, n-1
li = LOCG)
if (nmyidx .eq. OWNER()) then
do j=0, n-1
if (nmyidy .eq. OWNER()) then
A, LOC(G) =n-1i
endif
enddo
endif
enddo

OWNERG) 1 LOC®)

do i=0, n-1
LOC(®) = CYCLIC_LOC(, ncelx)
OWNER(G) = CYCLIC_OWNER(, ncelx)
enddo



CYCLIC_LOC(G, ncelx) CYCLIC_OWNER(, ncelx)

integer function CYCLIC_OWNER(, nprocs)
integer 1, nprocs
CYCLIC_OWNER = modulo(i, nprocs)
return

end

integer function CYCLIC_LOC(, nprocs)
integeri  nprocs
CYCLIC_LOC = idfloor(i/mprocs)
return

end

(nprocs=4, n=3)
A=(ay), i, j=1,...,3
1@ -0Q
aii, aiz, ais
as1, age, 423

asi, as2, ass

OWNERG®), (nmyidx, nmyidy)
0, (0,0) (0,1) (0,0)
1, (1,0) (1,1) (1,0)
0, (0,0) (0,1) (0,0)

LOCALQ®), (local_i, local_j)
0, (0,0) (0,0) (0,1)
0, (0,0) (0,0) (0,1)
1, (1,0) (1,0) (1,1



PE pe_num, (nmyidx, nmyidy)
0, (0, 0)
1,(1,0
2,0, 1
3,(1,1)

aij

0 (0, 0) A

a1, asi, ais, ass

0,0, (1,0, (0,1), (1,1)
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Householder
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MPI MPI_Allreduce

3.4 Householder

Householder
2
3

® MPI

MPI MPI_Bcast
[ ]

MPI MPI_Recv MPI_Send
[ ]

MPI MPI_Recv

3.5. Gram-Schmidt

Gram-Schmidt
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PE

Gram-Schmidt
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PE 2 1
2 3 4 1 2 3 4 5 6 8 16 4><8=32
PE 2
1 2 3 4 1 2 3 4 5 6 8 16 4><8=32
4.1
abclib_r_x.tar.gz X
UNIX

% gzip -d abclib_r_x.tar.gz

% tar xvf abclib_r x.tar

ABCLib_Rx abcelib_installt

% cd ABCLib_Rx
% ./abclib_install

3 tests/Makefile PGI

13



abclib_install

ABCLib_Rx/lib

4.2

abclib_install
ABCLib.a

ABCLib_DRSSED

ABCLib_Rx/ --- DRSSED/ --- src/ --- *.f

doc/ --- *.ps
|__ *.pdf

include/ --- ABCLib*.h

tests/ --- Makefile
| ABCLibTest*.f

COPYRIGHT

KnownBugs

README

abclib_install

abclib_uninstall

lib — ABCLib.a ( abclib_install

DRSSED/

doc/

ABCLib_DRSSED

include/ ABCLib

tests/
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lib/

abclib_install abclib_uninstall

5.1

tests/ABCLibTestDRSAllEigVec.f

program main

include 'ABCLibDRSSED.h'

common /ABCLibpval/ nprocs, myid, ncelx, ncely, nx, ny, ierrcode
c === real*8 definition

real*8 A(0:ABCLibMAXNX-1, 0:ABCLibMAXNY-1)

real*8 eig(1:ABCLibMAXNDIVP)

real*8 X(1:ABCLibMAXN, 1:ABCLibMAXNDIVP)
¢ === for checking answer

real*8 dtemp

real*8 EigErr, VecErr, SysErr
¢ === for measuring time

real*8 t1, t2, bt, t_all

¢

¢ === integer definition

¢ === for parallel control
integer  ncelx, ncely, nx, ny
integer myid, nmyidx, nmyidy
integer n, m, ms, me, nprocs

c === for error flag
integer ierrcode

¢ === for selecting test matrices
integer isw_mat

c

¢ === Program start

c === MPI Init.

call MPI_INIT(ierr)
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call MPI_COMM_RANK(MPI_COMM_WORLD, myid, ierr )
call MPI_COMM_SIZE(MPI_COMM_WORLD, nprocs, ierr )

=== Print title
if (myid .eq. 0) then
print *, ""
print *, "=== Parallel Eigensolver Check Program ==="
print *, "Parallel Eigensolver on MPI"
print *, "ABCLibDRSAllEigVec"
call ABCLibPrintVer()
print *, ""

endif

=== Setting Test Condition
if (myid .eq. 0) then
write(6,*) "Problem size >"
read(5,*) n
write(6,*) "Start number of eigenvectors >"
read(5,*) ms
write(6,*) "End number of eigenvectors >"
read(5,*) me
m=me-ms+1
=== get matrix type
isw_mat=1

endif

== Set Parameters

call MPI_BCAST(n,1,MPI_INTEGER,0,MPI_COMM_WORLD,ierr)

call MPI_BCAST(m,1,MPI_INTEGER,0,MPI_COMM_WORLD,ierr)

call MPI_BCAST(ms,1,MPI_INTEGER,0,MPI_COMM_WORLD,ierr)

call MPI_BCAST(me,1, MPI_INTEGER,0,MPI_COMM_WORLD,ierr)

call MPI_BCAST(@isw_mat,1,MPI_INTEGER,0,MPI_COMM_WORLD,ierr)

=== Set Parallel Control Values
if (myid .eq. 0) then

—"

write(6,*) " ncelx=
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read(5,*) ncelx
write(6,*) " ncely ="
read(5,*) ncely
endif
call MPI_BCAST(ncelx, 1 MPI_INTEGER, 0, MPI_ COMM_WORLD, ierr)
call MPI_BCAST(ncely, 1 MPI_INTEGER, 0, MPI_COMM_WORLD, ierr)
call cid2xy2(myid, ncelx, ncely, nmyidx, nmyidy)
nx = ceiling(dfloat(n)/dfloat(ncelx))
ny = ceiling(dfloat(n)/dfloat(ncely))

=== Generate Test Matrix

call MakeTestMat2(A, n, nmyidx, nmyidy, isw_mat)

=== Initialize ABCLibTriRed routine
call ABCLibDRSAllEigVec_Init()

=== Call Tridiagonalication Routine

call MPI_BARRIER(MPI_COMM_WORLD, ierr)
t1 = MPI_WTIMEQ

call ABCLibDRSAIllEigVec(A, n, eig, X, ms, me)
call MPI_BARRIER(MPI_COMM_WORLD, ierr)
t2 = MPI_WTIMEQ

t_all=t2-t1

call MPI_REDUCE(t_all, bt, 1, MPI_DOUBLE_PRECISION, MPI_MAX, 0,
& MPI_COMM_WORLD, ierr)

t_all =bt

=== Calculate Eigenvalues & Check Its Error
if Gerrcode .eq. 0) then
if (myid .eq. 0) print *, "Normal return"
else
print *, "myid=",myid,"Abnormal return: error code",ierrcode
endif
if Gsw_mat .eq. 1) then
if (myid .eq. 0) print *

& "Check of maximal error for eigenvalues...."
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call ChkEigErr(eig, n, EigErr, ms, me)
if (myid .eq. 0) print *, "End of checking."
endif
if (myid .eq. 0) print *
& "Check of error for eigenvectors...."
call TestVec(X, n, VecErr, m)
if (myid .eq. 0) print *, "End of checking."
if (myid .eq. 0) print *,
&  "Check of error for the eigensystem...."
call TestEigSys(eig, X, n, isw_mat, SysErr, m)

if (myid .eq. 0) print *, "End of checking."

=== Qutput Results
if (myid .eq. 0) then

print *, ""

print *, "=== Result "

print * "

print *, "n =", n, " ,Number of processors =", nprocs
print *, "Number of eigenvalues and eigenvectors =", m

print *, "Start Eigenvalue No.", ms, "/ End Eigenvalue No.",me
print *, "Test Matrix:"

if isw_mat .eq. 1) print *, "Frank"

if (isw_mat .eq. 2) print *, "Rnd (-32768  32765)"

if Gsw_mat .eq. 4) print *, "Glud Wilkinson W_21, d=1.0d-14"
if (isw_mat .eq. 5) print *, "Unit Matrix"

if Gsw_mat .eq. 6) print *, "Wilkinson W_n+"

print *, ""

if isw_mat .eq. 1) then

print *, "Eigenvalue Max Error =", EigErr
endif
print *, "Eigenvector Error of | | XA T X -I|| =", VecErr
print *,
& "Eigensystem Error max_i| [Ax_1-A_ix_i|l| =", SysErr

write(*, 1000) t_all
1000 format(" Total Calculation Time = ",F10.3," [sec]")

print *’ "
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endif

¢ === Finalize ABCLibDRSAIIEig routine
call ABCLibDRSAIlEigVec_Finalize()

C ===== MPI finazize
call MPI_FINALIZE(Gerr)

5.1.1
ABCLib_DRSSED common

include '"ABCLibDRSSED.h'

common /ABCLibpval/ nprocs, myid, ncelx,ncely, nx, ny, ierrcode

common

® nprocs

® myid (0,...,nprocs-1)

® ncelx,ncely nprocs = ncelx * ncely

® nx,ny n nx =n/ncelx ny =n/ncely

® jerrcode

[ call ABCLibDRSAIllEigVec(A, n, eig, X, ms, me)
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o A - (0:NdivP-1, 0:NdivP-1)
[ J n
® cig (1:NdivP)
o X (1:n, 1:NdivP-1)
® ms (
)
® me (
)
5.2

(tests/ABCLibTestHerAllEigVec.f)
program main
include 'ABCLibDRSSED.h'

common /ABCLibpval/ nprocs, myid, ncelx, ncely, nx, ny, ierrcode

c === real*8 definition

¢ === for tridiagonalzation

¢ === The AR is real part, and the Al is imaginary part of
¢ the Hermitian Matrix of A

real*8 AR(1:ABCLibMAXN, 1:ABCLibMAXN)
real*8 AI(1:ABCLibMAXN, 1:ABCLibMAXN)
¢ === The number of eigenvalues of the matrix A is 2 times
c larger than original one, because of conjugate eigenvectors.
real*8 eig(1:ABCLibMAXNDIVP*2)
real*8 X(1:ABCLibMAXN*2, 1:ABCLibMAXNDIVP*2)
¢ === for checking answer
real*8 dtemp
real*8 EigErr, VecErrl, VecErr2, SysErr
c === for measuring time

real*8 t1, t2, bt, t_all

c
¢ === integer definition
c === for parallel control

integer ncelx, ncely, nx, ny

integer myid, nmyidx, nmyidy
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integer n, nprocs

=== for error flag

integer ierrcode

=== for selecting test matrices

integer isw_mat

=== Program start

=== MPI Init.

call MPI_INIT(ierr )

call MPI_COMM_RANK(MPI_COMM_WORLD, myid, ierr )
call MPI_COMM_SIZE( MPI_COMM_WORLD, nprocs, ierr )

=== Print title
if (myid .eq. 0) then
print *, ""
print *, "=== Parallel Eigensolver Check Program ==="
print *, "Parallel Eigensolver on MPI"
print *, "ABCLibHerAllEigVec"
call ABCLibPrintVer()
print * ""

endif

=== Setting Test Condition
=== get matrix type
isw_mat=1
call MPI_BCAST(@isw_mat,1, MPI_INTEGER,0,MPI_COMM_WORLD,ierr)
if isw_mat .ge. 5) then
if (myid .eq. 0) then
write(6,*) "Problem size of the Hermitian matrix >"
read(5,*) n
endif
endif

=== Set Parallel Control Values
if (myid .eq. 0) then

write(6,*) " ncelx =
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read(5,*) ncelx
write(6,*) " ncely ="
read(5,*) ncely

endif

call MPI_BCAST(ncelx, 1, MPI_INTEGER, 0, MPI_COMM_WORLD, ierr)

call MPI_BCAST(ncely, 1, MPI_INTEGER, 0, MPI_COMM_WORLD, ierr)

=== Generate Test Matrix
call HerTestMatDim(n, isw_mat)
call HerMakeTestMat(AR, Al n, isw_mat)

=== Set Parallel Control Values

call MPI_BCAST(n,1,MPI_INTEGER,0,MPI_COMM_WORLD,ierr)
nx = ceiling(dfloat(2*n)/dfloat(ncelx))

ny = ceiling(dfloat(2*n)/dfloat(ncely))

=== Initialize ABCLibHerAllEig routine
call ABCLibHerAllEigVec_Init()

=== Call Hermitian Eigenvalue Computation Routine
call MPI_BARRIER(MPI_COMM_WORLD, ierr)

t1 = MPI_WTIMEQ

call ABCLibHerAllEigVec(AR, Al n, eig, X)

call MPI_BARRIER(MPI_COMM_WORLD, ierr)
t2 = MPI_WTIMEQ

t_all=t2-t1

call MPI_REDUCE(t_all, bt, 1, MPI_DOUBLE_PRECISION, MPI_MAX, 0,
& MPI_COMM_WORLD, ierr)

t_all =bt

=== Check Its Error
if Gerrcode .eq. 0) then

print *, myid, "Normal return"
else

print *, "myid=",myid,"Abnormal return: error code",ierrcode
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endif
if (isw_mat .le. 3) then
if (myid .eq. 0) then
print *,
& "Check of maximal error for eigenvalues...."
endif
call HerChkEigErr(eig, n, EigErr, isw_mat)
if (myid .eq. 0) then
if (myid .eq. 0) print *, "End of checking."
endif
endif
if (myid .eq. 0) print *,
&  "Check of error for eigenvectors...."
call TestVec(X, 2*n, VecErrl, 2*n)
call TestHerVec(X, eig, n, VecErr2)
if (myid .eq. 0) print *, "End of checking."
if (myid .eq. 0) print *,
&  "Check of error for the eigensystem...."
call TestHerEigSys(AR, Al, eig, X, n, isw_mat, SysErr)
if (myid .eq. 0) print *, "End of checking."

=== Qutput Results
if (myid .eq. 0) then

print * "

print *, "=== Result "

print * " "
print ¥, "n =", n, " ,Number of processors =", nprocs

print *, "Test Matrix No:", isw_mat
prlnt *’ "

if Gsw_mat .le. 3) then

print *, "Eigenvalue Max Error =", EigErr
endif
print *, "Eigenvector Error of Real | | XAT X -1I|| =", VecErrl
print *, "Eigenvector Error of Her | | X*"H X -I|| =", VecErr2

print *, "Eigensystem Error of Hermitian:"

print *," max i| |Ax_1-A_ix_i|| =", SysErr
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write(*, 1000) t_all
1000 format(" Total Calculation Time = ",F10.3," [sec]™

print *, ""
endif
c
¢ === Finalize ABCLibHerAllEig routine
call ABCLibHerAllEigVec_Finalize()
c
c ===== MPI finazize
call MPI_FINALIZE(err)
c
c =-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=
stop
end
5.2.1

, common

call ABCLibHerAllEigVec(AR, Al n, eig, X)

® AR (1n 1)

o Al (1:n, 1:n)

[ ) n

® cig (1:2*NdivP)

e X (1:2*n, 1:2*NdivP-1)

5.3 Gram-Schmidt

Gram-Schmidt
(tests/ABCLibTestQRD.)
program main
include 'ABCLibDRSSED.h'

common /ABCLibpval/ nprocs, myid, ncelx, ncely, nx, ny, ierrcode
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===real*8 definition

real*8 X(1:ABCLibMAXN, 1:ABCLibMAXNDIVP)
=== for checking answer

real*8 dtemp

real*8 VecErr

=== for measuring time

real*8 t1, t2, bt, t_all

=== integer definition

=== for parallel control

integer ncelx, ncely, nx, ny
integer myid, nmyidx, nmyidy
integer n, nprocs

=== for error flag

integer ierrcode

=== for selecting test matrices

integer isw_mat

=== Program start

=== MPI Init.

call MPI_INIT(ierr )

call MPI_COMM_RANK(MPI_COMM_WORLD, myid, ierr )
call MPI_COMM_SIZE( MPI_COMM_WORLD, nprocs, ierr )

=== Print title
if (myid .eq. 0) then
print *, ""
print *, "=== Parallel Eigensolver Check Program ==="
print *, "Parallel QR Decomposition on MPI"
print *, "ABCLibDRSAllEigVec"
call ABCLibPrintVer()
print *, ""

endif

=== Setting Test Condition
if (myid .eq. 0) then
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write(6,*) "problem size >"
read(5,*) n

=== set matrix type
isw_mat=1

endif

== Set Parameters
call MPI_BCAST(n,1,MPI_INTEGER,0,MPI_COMM_WORLD,ierr)
call MPI_BCAST(Gsw_mat,1, MPI INTEGER,0,MPI_COMM_WORLD,ierr)

=== Set Parallel Control Values
if (myid .eq. 0) then
write(6,*) " ncelx="
read(5,*) ncelx
write(6,*) " ncely ="
read(5,*) ncely
endif
call MPI_BCAST(ncelx, 1, MPI_INTEGER, 0, MPI_COMM_WORLD, ierr)
call MPI_BCAST(ncely, 1, MPI_INTEGER, 0, MPI_COMM_WORLD, ierr)
call cid2xy2(myid, ncelx, ncely, nmyidx, nmyidy)
nx = ceiling(dfloat(n)/dfloat(ncelx))

ny = ceiling(dfloat(n)/dfloat(ncely))

=== Generate Test Matrix

call MakeMatSeqCB(X, n, isw_mat)

=== Initialize ABCLib_QRD routine
call ABCLibQRD_Init()

=== Call Tridiagonalication Routine

call MPI_BARRIER(MMPI_COMM_WORLD, ierr)
t1 = MPI_WTIMEQ

call ABCLib_QRD(X, n)

call MPI_BARRIER(MPI_COMM_WORLD, ierr)
t2 = MPI_WTIMEQ

t_all=t2 - tl
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call MPI_REDUCE(t_all, bt, 1, MPI_DOUBLE_PRECISION, MPI_MAX, 0,
& MPI_COMM_WORLD, ierr)

t_all =bt

=== Orthogonalized Vectors & Check Its Error
if Gerrcode .eq. 0) then
if (myid .eq. 0) print *, "Normal return"
else
print *, "myid=",myid,"Abnormal return: error code",ierrcode
endif
if (myid .eq. 0) print *,

& "Check of error for vectors...."

1000

call TestVec(X, n, VecErr, n)
if (myid .eq. 0) print *, "End of checking."

=== Qutput Results
if (myid .eq. 0) then

print * ""

print *, "=== Result "

print * "

print *, "n =", n, " ,Number of processors =", nprocs

print *, "Test Matrix:"

if isw_mat .eq. 1) print *, "Random"

print *, ""

print *, "Orthogonal Error of | [ XAT X -1I|| =", VecErr
write(¥, 1000) t_all

format(" Total Calculation Time = ",F10.3," [sec]")
print *, ""

endif

=== Finalize ABCLib_QRD routine
call ABCLibQRD_Finalize()

===== MPI finazize
call MPI_FINALIZE(Gerr)
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5.3.1

, common ,

call ABCLib_QRD(X, n)

e X (1:n, 1:NdivP-1)
[ ) n

6

6.1

ABCLibTestDRSAllEigVec.f

.ABCLibDRSAIllEigVec (6.4.1 )

-ort CGS -autotune no -starttunesize 128 -maxtunesize 512

-tunestride100 128 -tunestride1000 1000 -print yes

4PE 100 Frank
10 60 51
51
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$ mpirun -np 4 -machinefile nodeinfo ABCLibTestDRSAIIEigVec

=== Parallel Eigensolver Check Program ===
Parallel Eigensolver on MPI
ABCLibDRSAlIEigVec
ABCLib Ver. 1.00
Composed by T. Katagiri, October 2004
Problem size >
100
Start number of eigenvectors >
10
End number of eigenvectors >
60

ncelx=

ncely =

! Warning !!!!

There is no 'autotuneTRD.dat' file.

I will set AD-HOC parameters for TriRed.
I strongly recommend doing auto-tuning.
" Warning !!!

There is no 'autotuneHIT.dat' file.

I will set AD-HOC parameters for HIT.

I strongly recommend doing auto-tuning.

Auto-tuned :(Tri) 100 0 8
Auto-tuned (HIT): 100 1 1
Tridiagonalization Time = 0.298 [sec]

Re-distribution Time = 0.002 [sec]

Calculating Eigenvalues Time = 0.003 [sec]

------ All Eigenvalues Cal. Time = 0.303 [sec] ------
Gathering Eigenvalues Time = 0.038 [sec]

SubMatrix Indexes : 1 100

Number of Groups : 1
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Max clustered eigenvalues : 51

Constant for convergence : 4.9652297362006328E-012
Distance for orthogonalization : 6.391867118793334
fact : 1.0000000000000000E-003

Method for ort. : Peters-Wilkinson

Inverse Iteration : CGS

Calculating Eigenvectors Time = 0.629 [sec]
Householder Inverse Iteration Time = 0.084 [sec]
myid= 0 Abnormal return: error code 4000

Check of maximal error for eigenvalues....

End of checking.
Check of error for eigenvectors....
End of checking.
Check of error for the eigensystem....
End of checking.
=== Result
n= 100 ,Number of processors = 4
Number of eigenvalues and eigenvectors = 51
Start Eigenvalue No. 10/ End Eigenvalue No. 60
Test Matrix:
Frank
Eigenvalue Max Error = 5.1249242025868220E-014
Eigenvector Error of | | XAT X -1| | = 7.7850102906234229E-014
Eigensystem Error max_ i| |Ax_i-A_ix_i|| = 1.6640934173348136E-011
Total Calculation Time = 1.059 [sec]
6.2

ABCLibTestHerAllEigVec.f
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.ABCLibHerAllEigVec (6.4.1 )

-ort MGS -autotune no -starttunesize 128 -maxtunesize 512

-tunestride100 128 -tunestride1000 1000 -print yes

4PE
$ mpirun -np 4 -machinefile nodeinfo ABCLibTestHerAllEigVec

=== Parallel Eigensolver Check Program ===
Parallel Eigensolver on MPI
ABCLibHerAllEigVec

ABCLib ver. 1.00

Composed by T. Katagiri, October 2004

ncelx =

ncely =

! Warning !!!!

There is no 'autotuneTRD.dat' file.

I will set AD-HOC parameters for TriRed.
I strongly recommend doing auto-tuning.
! Warning !!!!

There is no 'autotuneHIT.dat' file.

I will set AD-HOC parameters for HIT.

I strongly recommend doing auto-tuning.

Auto-tuned :(Tri) 8 0 8
Auto-tuned (HIT): 8 1 1
Tridiagonalization Time = 0.965 [sec]

Re-distribution Time = 0.007 [sec]

Calculating Eigenvalues Time = 0.002 [sec]

------ All Eigenvalues Cal. Time = 0.974 [sec] ------
Gathering Eigenvalues Time = 0.038 [sec]
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SubMatrix Indexes : 1 3

Number of Groups : 3

Max clustered eigenvalues : 0

Constant for convergence : 1.2414855315468873E-014
Distance for orthogonalization : 2.7931648995851659E-002

fact : 1.0000000000000000E-003
Method for ort. : Peters-Wilkinson

Inverse Iteration : MGS

Calculating Eigenvectors Time = 0.000 [sec]
Householder Inverse Iteration Time = 0.003 [sec]
myid= 0 Abnormal return: error code 4000

Check of maximal error for eigenvalues....

End of checking.
Check of error for eigenvectors....
End of checking.
Check of error for the eigensystem....
End of checking.
=== Result
n= 4 ,Number of processors = 4
Test Matrix No: 1
Eigenvalue Max Error = 1.4924678768188513E-015
Eigenvector Error of Real | |[ XA T X -1 ] = 2.9447165805096462E-011
Eigenvector Error of Her | |[X*"H X - 1| | = 3.7867080775839170E-011
Eigensystem Error of Hermitian:
max_i| [Ax i-Aix_il]| = 4.9365182464366839E-011
Total Calculation Time = 1.062 [sec]

6.3 Gram-Schmidt

Gram-Schmidt ABCLibTestQRD.f
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ABCLibQRD (5.4.1 )

-ort MGS -autotune no -starttunesize 128 -maxtunesize 512

-tunestride100 128 -tunestride1000 1000 -print yes

4PE 100 100

$ mpirun -np 4 -machinefile nodeinfo ABCLibTestQRD
=== Parallel Eigensolver Check Program ===
Parallel QR Decomposition on MPI
ABCLibDRSAIllEigVec
ABCLib ver. 1.00
Composed by T. Katagiri, October 2004

problem size >
100

ncelx=

ncely =

" Warning !!!
There is no 'autotuneMGSAO.dat' file.
I will set AD-HOC parameters for TriRed.

I strongly recommend doing auto-tuning.

Auto-tuned : 4 4 8
Tridiagonalization Time = 0.798 [sec]
----- Orthogonalization Time = 0.798 [sec] -

Normal return
Check of error for vectors....

End of checking.

=== Result

n= 100 ,Number of processors = 4
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Test Matrix:

Random
Orthogonal Error of | [XAT X -I|| = 5.8215990320764321E-013
Total Calculation Time = 0.862 [sec]
6.4
6.4.1.
ABCLib_DRSSED
( )
° [ ] (ABCLibTriRed)
.ABCLibTriRed
° [ 1 (ABCLibTriRedR)
.ABCLibTriRedR
° (ABCLibDRSAllEig)
ABCLibDRSSEDAIIEig
° (ABCLibDRSAllEigVec)
.ABCLibDRSSEDAIIEigVec
° (ABCLibHerAllEig)
.ABCLibHerAllEig
° (ABCLibHerAllEigVec)
.ABCLibHerAllEigVec
® Gram-Schmidt (ABCLibQRD)
ABCLibQRD
80
® -autotune
“yes"  Tno"
o
Householder 2" Householder
3" Gram-Schmidt
g
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-starttunesize

-maxtunesize
-tunestride100
1000
-tunestride1000
1,000
-ort
> MGS Gram-Schmidt (Modified Gram-Schmidt Method)
> CGS Gram-Schmidt (Classical Gram-Schmidt Method)
> RB _MGS Gram-Schmidt
[A-33]
MGS 4 MGS
> RB_CGS Gram-Schmidt
[A-33]
CGS CGS
> HCGS Gram-Schmidt Gram-Schmidt
Gram-Schmidt CGS
» IRCGS Gram-Schmidt 2 (Tterative
Refinement Classical Gram-Schmidt Method)
CGS
> SCGS Gram-Schmidt
CGS
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> NoOrt

-imp_acc_ort
Gram-Schmidt

> NO
> SORT Gram-Schmidt
> CMP
Gram-Schmidt Gram-Schmidt
Gram-Schmidt
> BOTH Gram-Schmidt
Gram-Schmidt
Gram-Schmidt CMP
-beo
\\yes,, \\non
-print
\\yesu
“no" 1 10 “yes"
1
-heterogeneous
“yes"  no" “no”

1 -autotune yes -starttunesize 100 -maxtunesize 8000

-tunestride100 100 -tunestride1000 1000 -ort MGS -print yes

1 100 1,000 100 ,1,000
1,000 8,000
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2 -autotune no -starttunesize 100 -maxtunesize 8000

-tunestride100 100 -tunestride1000 1000

-ort MGS -print yes

2 MGS
6.4.2
ABCLib_DRSSED Householder

Gram-Schmidt

Householder

® autotuneTRD.dat

® TrdUpdLSM.dat

® TrdMatVecLSM.dat

® TrdCommLSM.dat

® autotuneTRDana.dat

Householder

® autotuneHIT.dat

® HITKerLSM.dat
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® HITCommLSM.dat

® autotuneHITana.dat

Gram-Schmidt
® autotuneMGSAO.dat

® MGSAODbILSM.dat

® autotuneMGSAOQOana.dat

include/ABCLibLSM.h

6.4.3

.ABCLibDRSAIlIEigVec

-ort MGS -autotune yes -starttunesize 128 -maxtunesize 512 -tunestridel00 128

-tunestride1000 1000 -print yes
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[ $ mpirun -np 4 -machinefile nodeinfo ABCLibTestDRSAIlEigVec

.ABCLibDRSAllEigVec

Problem size >
100

Start number of eigenvectors >
2

End number of eigenvectors >
2

ncelx=

ncely =

! Warning !!!!

There is no 'autotuneTRD.dat' file.

I will set AD-HOC parameters for TriRed.
I strongly recommend doing auto-tuning.
! Warning !!!!

There is no 'autotuneHIT.dat' file.

I will set AD-HOC parameters for HIT.

I strongly recommend doing auto-tuning.

ABCLib ver. 1.00
Composed by T. Katagiri, October 2004
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=== Auto-tuning for Tridiagonalization ===

ABCLib ver. 1.00

Composed by T. Katagiri, October 2004

Now start tuning...

1

6
n= 128 Time=
n= 128 Time=
n= 128 Time=
n= 128 Time=
n= 128 Time=
n= 128 Time=
n= 128 Time=
n= 128 Time=
n= 128 Time=
n= 128 Time=
n= 128 Time=
n= 128 Time=
n= 128 Time=
n= 128 Time=
n= 128 Time=
n= 128 Time=

1 Initial switches:

0.5255729999999992
0.2111440000000004
0.1672940000000001
0.1705660000000000
0.1708849999999993
0.1729319999999990
0.1736940000000011
0.1667370000000008
0.1737360000000008
0.1685940000000001
0.1730620000000007
0.1696140000000010
0.1680330000000017
0.1737040000000021
0.1699410000000019
0.1740300000000010

40

iupdate_sw=
iupdate_sw=
iupdate_sw=
iupdate_sw=
iupdate_sw=
iupdate_sw=
iupdate_sw=
iupdate_sw=
iupdate_sw=
iupdate_sw=
iupdate_sw=
iupdate_sw=
iupdate_sw=
iupdate_sw=
iupdate_sw=

iupdate_sw=
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e e e e
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/ $ls

ABCLibTestDRSAIIEigVec autotuneTRDana.dat autotuneHITana.dat
autotuneTRDana_tmp.dat MGSAObILSM.dat autotuneHITana_tmp.dat
autotuneTRD.dat nodeinfo autotuneHIT.dat
TrdCommLSM.dat autotuneMGSAQOana.dat TrdMatVecLSM.dat
autotuneMGSAQOana_tmp.dat HITCommLSM.dat TrdUpdLSM.dat

K autotuneMGSAOQO.dat HITKerLSM.dat

autotuneTRD.dat

128 1 8 8
256 0 8 3
384 0 7 4
512 0 4 3

[ e e T e T e T s T e T o T S e S e S o O e S e S
SO O O O O O O O O O o o o o o o
o O O O 0o 0o 0o 0o 00 00 00 00 00 0 0 o
S O Y Y O O O O O O O O O Oy Oy O

Gram-Schmidt
autotuneMGSAQOana.dat
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=== ABCLib_QRD Tuning Log Analysis Result

Number of PE:  4/Tuning Time: 104.148 [Sec.]
ProblemSize | Const [Sec.] (Parameter) | Worst [Sec.] (Parameter) |
Best [Sec.] (Parameter) | C/B | W/B
128 |  0.0250( 4, 4, 8, 4, 8| 0.0798( 1, 4, 8, 4, 8|
0.0245( 5, 1, 3, 4, 8 | 1.022 | 3.255
256 | 0.0940(C 4, 4, 8, 4, 8| 0.0988( 1, 4, 8, 4, 8 |
0.0937( 5, 1, 1, 3, 2)| 1.003 | 1.055
384 | 0.2083( 4, 4, 8 4, 8| 02173( 1, 4, 8, 4, 8 |
0.2042( 5, 2, 5, 4, 5)| 1.020 | 1.064
512 | 0.3729( 4, 4, 8, 4, 8| 0.4359( 1, 4, 8, 4, 8 |
0.3664( 6, 2, 4, 3, 6)| 1.018 | 1.190

6.4.4
3 -autotune yes -starttunesize 1234 -maxtunesize 1234 -tunestridel00 100
-tunestride1000 1000 -ort MGS -beo yes -print yes
3 -starttunesize -maxtunesize 1234 1234
1234
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7

ABCLib_DRSSED

[ J
PC
[ J
[ J
(
)
[ J
BLAS(Basic Linear Algebra Subprograms) ARPACK
ABCLib
ABCLib_DRSSED
ABCLib http://www.abc-lib.org/
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