r -1
ClusterMatrixModule: [tl(g)]*l “g%e) L —g"M(g)
calClusterMatrix (e) - | -
21 2 - oM
. -g7 (& t°(e L - &
r-matrix: 7''(e)=| & (&) [—( )] g ()
M M 0] M
do my atom = 1, LocalNumAtoms —g"'(e) -g"*(e) L I:LM(E)TI
! For each atom on my MPI process treated as a center atom - - -1l
do j = 0, Neighbor%NumAtoms =|:t1(g)—g(g)j|_l
! For each atom in the LIZ of the center atom = = 11
e Note: There are M atoms in the LIZ of the center

do i = 0, Neighbor$NumAtoms

, atom. In this expression for the t-matrix of the
! For each atom in the LIZ of the center atom

center atom, the center atom is numbered as
atom 1, and the rest of the atoms in the LIZ are

rij = posj - posi
numberedas 2, 3, ..., M.

gij => RSpaceStrConstModule:getStrConstMatrix (e, ri]j)
e Note: The diagonal blocks of BigMatrix are
identity matrix.

enddo is.(e)-c(e)] >p jinvi e
enddo [ 1 ] Li(é'):(i\/;l_\/ggi(g)liii(g)] )

enddo 1- [ig(g) —g(g)]_l g(¢)s(e) »BigMatrix

de)=[[s@] (s@-c@)|

J(&)=is'(&)—c'(¢) is called Jost matrix

call invertMatrixBlock toget p BlockMatrix

Bl(g) =£—u£—%[i§(5)—g(8)]‘l g(g)g(g)lj —>p BlockMatrix

-1

W'(e)= {g—%[ig@) ~e(e)] g(c”)g(g)} ~1=(1-p'(®)) ~1=(L-p'@®) p'(e)>wau_g

11

K'@=e[s'@] (" @-r@)[s'@] "=V ([L—ﬁ[ig@ @] 5(8)§(8)] —1]@‘(5) = el "' ()2 (5) > Tau00% kau_1

11

'(g) = lgl (S)Igll(g)[gl(e)]T. +1'(¢) > Tau00%tau 1
&



s.(¢) > p sine]

J(¢)=[is,(&)-c,(&)] > p_jinvi

J) 0 L 0] 5(#)
B 0 J,(¢) L 0 _
L(€)= M M O M 5(¢) M
0 0 L (e 0
0 512(5) L g
@ 0L g
£ M M O M
_gm(g) gz\/z(g) L 0 |
M(e)=1- J( E)g(g)g(g)—)BigMatriX

T

5,(€)

O O




Given block matrix 4: él

A A
|:_11 _12} 4111_311 +1i1121_321 = Ll
1_421 1_422

4111_312 + 1_412]_322 = Q
Denote its inverse as B: B=A4"' = B, B, 4B, +4,B, =0
- By By 4,8, +4,,B,, = 1,

We have A-B = |:1i111 412:|{§11 B1z:| _ |:1_411§11 +1i112§21 411512 +412B22 :| _ |:111 0 :|
T A21 1—422 1—321 BZZ 1_4211_311 + 1_4221_321 1_4211_312 + 1_4223

4 2 P

This gives rise to

4,B,+ 4,8, =1,, 4,B,+4,B,=0, 4,B,,+4,8, =0, and 4, B, + 4,,B

B), = 1,,.
411512 +4,8,=0 B, = _41_11412522
-1
4, B, + 4,8, =0 B, =-4,4, B,
!

Ir —————————————————————— d

v )
4B +AB =1 Ay~ A 454, B, = 1 B, =(d4, - 4,4,
A.b,, + 4,5, =1, ( 1 12 221 21) 11— 4 11 ( 11 12422 21)_1
1—421512 + ‘—422522 — 122 (1_422 - 4211_41_11_412 )Bzz = 122 1_322 = (1_422 o 42141_11412)




Acceleration of LSMS

MuST/MST/src/ClusterMatrixModule.F90::
calClusterMatrix

-
#ifdef ACCEL

pBigMatrix => aliasArray2_c(BigMatrix, dsize, dsize)

call invertMatrixLSMS_CUDA(my_atom, pBlockMatrix, kkrsz_ns, &

; CT Without GPU Acceleration
pBigMatrix, dsize )

Helse
call invertMatrixBlock( my_atom, pBlockMatrix, kkrsz_ns, kkrsz_ns, &

BigMatrix, dsize, dsize ) MuST/MST/src/MatrixBlockInversionModule.F90::
invertMatrixBlock

#tendif

With GPU Acceleration

MuST/MST/Accelerator/invertMatrixLSMS_CUDA.F90

V_

#ifdef CUDA

S MuST/MST/Accelerator/cusolver_LSMS_c.cu
call cusolver_Isms_c(dsize,pBigMatrix,kkrsz_ns,tmpmatrixC)

extern "C"
! The following line under this condition seems from an unfinished void cusolver_Isms_c_(int *m, double _Complex *a,

! work and needs to be corrected. int *block_size, double _Complex *b)
! However, under the current setting , this condition is not reached {
call zblock_lu_CPU(a,lda,blk_sz,nblk,ipvt,mp,idcol,k)

#endlf J } cespens




	Slide 1
	Slide 2
	Slide 3
	Slide 4

