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BLAS

1)Intel Math Kernel Library(MKL)
2)AMD Core Math Library(ACML)
3)IBM ESSL/BLAS for Cell

4)Sun Performance Library
5)Fujitsu SSL2

6)ATLAS
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1)CUBLAS for NVIDIA GPL
2)ACML-GPU for ATI GPL
3)ClearSpeed
K& F Computing Research

NVIDIA

GRAPE-DR

, CULAtools

LAPACK
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LAPACK

, BLAS

LAPACK

pack

PLAPAC

- Scala-

I-SVD

http://www-is.amp.i.kyoto-u.ac.jp/lab/isvd/
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http://www.tacc.utexas.edu/
research-development /tacc-projects/
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QR

QR

AllReduce
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A f(x) = det(A — xI)

fi(xz) = f(x) mod pq
fo(xz) = f(x) mod ps
f3(x) = f(x) mod p3

, f(x)

fz(x) , GOTtOBLAS
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Makefile.rule

, USE OPENMP =1

AllReduce

, 3 2

MPI

goto _set_num _threads(int)
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- LAPACK
export http proxy="proxy :38080"
( GotoBLASO, LAPACK

, )

Linux, x86_64 , ./quickbuild.64bit

OK
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getrf

gcc -0

-L[GotoBLAS

goto?2
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Im

det(P())) = 0

(

2 + 34)
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(FMO-MOD),

(RSDFT)
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W3
W2

v : “1

(3 4o
- Re

Input: U,V ec™(0ooono),N,K,L,68,~,p
nU0O0O00000, NOODUOOOoOooooodogooag.

Output: Ay, -- )\m,vl, Vs, mUO, DO0OOO0O000OO0
0, m< KL
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1.Set w; «+— v+ pexp(2mi(j +1/2)/N), 7=0,---,N -1
2.Compute P(w;)" 1V, j=0,---,N—1
000000000000 0000000000000Q
3.Compute S, k=0,---,2K —1 by

k+1
1 N— 1<wj—fy> T
P

S = N]zo P(wj)~tv
4. Form M, =UHS,, k=0,.--,2K —1
5.Construct Hyp, = [M;4;_oli—1 and
HKL [M’L—|-j 1] i 6(CKLXKL
6.Perform singular value decomposition of
Hyp, = UKLiVII({L
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7.0Omit small singular value components s < 0 so that
U, = Ur(1:m), Vo = Vi (1 :m), where m < KL
8.Compute the eigenpairs ({1,w1), -, ({5, ws) of the
pencil U 05, Ve, — NOE By Vi,

9.Construct S = [So, -+, S5_1]

10.Compute z; = Swj, j=1,---,m

11.Set A\j —~v+p¢, j=1,---,m

Jodddd-oooto, ddddoboooooood, dobog
Jooooobobooood
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P(wj)_l\/
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P(wj) , W wj ,

P(w;)0 (2,7) , Pij
QU (2,7) '
_ | pij abs(p; ;) > A x max(abs(p;;))
hi,j — - 0 abs(p; ;) < A x max(abs(p; ;))

A< A<1)O,
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- Nested-Dissection Ordering
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R

LU

R

Nested-Dissection Ordering

“Nested-Dissection Ordering
toBLAS

, GO-
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Nested-Dissection Ordering
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fz,y) = 2% +y? —3,9(z,y) =zy — 1

- Dixon multipolynomial resultant

f(z,y) g(x,y)

flo,y) glayy)| _ (a 1)( y 1 )(x)

r — X
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:Cyclic-7 ( 1)
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f(x) = det(A — xl)
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- economized form

23 1

1.0 x 2°3

IEEE754 4+1.27272727727277 X 2+**

0 253
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p

GotoBLAS

p

7./ D

7./ .

40




, X

XxXmod2 =1
X mod3 =2
X=...,-13.—-7.,—-1,5,11.,17, - -
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X = -7,-1.5,

X mod?2
X mod 3
X mod 5
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A= (a;;) €ezN*NDODOOOHadamardO OO O,

[det(A)| < min

A = (a;;) € Zlzq1,---,

hamU OO O,
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a 2b .
3¢ 4d + f = 4ad + laf — 6bc

- Goldsteind Graham ,
Mmin(v/1 + 4v/9 4+ 25,v/1 4+ 9v4 + 25) < 13.1
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HRERERN

dtrsm

| L]

GotoBLASI 0O O[O

HRERERERE
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LU (00O 2)
Integer
LU , 64Dbit
- 32bitd integer ,
Integerl] integer long
o4bitld long

LU

LU
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dtrsm

LU

NBXNB

atrmm
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N x NB(NB < N)
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NB ~
/ i




NUO NB xl

V AV ...

, N =NB x|

A=y

N
|

50




C

cu, , - Wiede-
mann algorithm

51



1)

V.S.2)

Intel Core i7 9200 1

gcc 4.4.1

5000 (p = 1342177)

1)83.919sec 2)38.016sec(9.4786s€eC)
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15
2.3
a+b—x a2—|—c abc
f(x) =| ab+bc c?—=x a? + c
a—l—c2 C a3—|—b3——c3—a';
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