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1 VVVããã

Äu9� 2 ÒI��·gp5UO�Å KD-50-I£±e{¡ KD-50-I¤´1��

^I� CPU�ï��·gp5UÅ§äk���¹!:Ú 336�?nü�§z�?n

ü��¹��Ìª 750 MHz �9� 2F CPU Ú 1G S�§?nü��mÏLZî±�

�ë�§æ^�´ Debian/GNU LinuxÃ�XÚ§|± C/C++Ú Fortran77/90/95§

S9 MPI ¿1§|^ TORQUE Ú Maui ?1��NÝ"

��HÌ�òéÄu�è��aA^XÛ3 KD-50-I þ$1�Ä�0�"

ÙG¿1Å�¸!?ÈìÚ¿1O��^r�Ud�H��¦^ KD-50-I§Ó

� KD-50-I �8|�<
�òé^rI�JøEâ|±"

2 ^̂̂rrr���¹¹¹���©©©���DDDÑÑÑ

KD-50-I �¹!:� IP � 202.38.95.50£2001:da8:d800:95:2e0:81ff:fe4b:7f07 �

Ù IPV6 /�¤§^rI± ssh �ª�¹þd!:�?1?È!$1�ö�£Ø|

± telnet �Æ§^r3 MS Windows e�|^ putty ?1�¹¤§^rêâK�±|

^ ftpÚ sftp �Æ?1DÑ£ïÆ3�rà��¦^S�� sftp �Æ¤"

3 §§§SSS???ÈÈÈ

KD-50-I |±G1§SÚ MPI �¿1§S§^r�I�3�¹!:þ±��?È

·-?1?È=�§ÃI�¹�9�?nü�þ?1?È"
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3.1 GGG111§§§SSS���???ÈÈÈ

éG1§S§|^ GNU ?Èì GCC 3�¹!:þ±��?È�ª?1?

È§�c� GCC ��� 4.2.2§SC3 /opt/toolchain-gcc4.2.2 e§?È·-�Ü

± mips64el-linux- mÞ1"C!C++!Fortran77/9x �G1�è�ÙéA�?È·-

Xeµ

� Cµmips64el-linux-gcc -o yourprog yourprog.c

� C++µmips64el-linux-g++ -o yourprog yourprog.cpp

� F77µmips64el-linux-gfortran -o yourprog yourprog.f

� F90µmips64el-linux-gfortran -o yourprog yourprog.f90

äN?È`zëê�§�ë� GCC ?Èì�9� 2F ��'Ãþ"

3.2 ¿¿¿111§§§SSS���???ÈÈÈ

KD-50-I � MPI �¸¦^�´ MPICH2§�c���� 1.0.6p1§SC3 /opt

/mpich2 e§�G1§S���´3�¹!:þ±��?È��ª?1?È§�¿1

?È·-Ø� mips64el-linux- cM"

éu¿1§S§©�a.Ú?È·-�éA'X�eLµ

� Cµmpicc -o yourprog yourprog.c

� C++µmpicxx -o yourprog yourprog.cpp

� F77µmpif77 -o yourprog yourprog.f

� F90µmpif90 -o yourprog yourprog.f90

1%@� gcc!g++!gfortran �·-´�¹!:� X86 ²��·-§^d?È·-?È�§SÃ{
39�!:þ$1§éu§Sg��?È��©� Makefile ��7L?U�± mips64el-linux- mÞ
�éA·-"

5



4 ������$$$111

KD-50-I |^ TORQUE Ú Maui ?1]Ú��+n§¤kI�$1��

�ÃØ´^u§SNÁ�´�ÖO�þ7LÏL qsub ·-J�§J���±|

^ TORQUE Ú Maui ��'·-�Î��G��"�
|^ qsub J���§^rI

�éd��MïJ���§3��p¡�½I�$1���ëê�"3d©O�ÑG

1Ú¿1�{ü��§^r�±?Ud��±·^ugC���§XI��\p?�

õU�ë� TORQUE Ãþ"

4.1 GGG111������

éuG1§S§^r�?�·¶� serial job.sh£d��¶�±Uì^rUÐ·

¶¤�G1����§ÙSNXeµ
�

#!/bin/sh

#PBS −N job name

#PBS −o job.log

#PBS −e job.err

#PBS −q dque

cd yourworkdir

echo Running on hosts `hostname`

echo Time is `date`

echo Directory is $PWD

echo This job runs on the following nodes:

cat $PBS NODEFILE

echo This job has allocated 1 node

./yourprog

� �

5¿2§TORQUE ïá3 PBS ��+nXÚ�þ§PBS �ëêI3��J��

�¥|^ #PBS ��"þã��|^ qsub ·-J��§L«?\ yourworkdir 8¹

�§J�� dque è�§Ù��¶� job name§IOÑÑÚ�ØÑÑò©O�3d8

¹e� job.log Ú job.err ©�¥"þã��¥± #PBS mÞ�A1� -N!-o!-e!-

q ëê�©O���´ù����¶i job name!IOÑÑ½���©�¶ job.log!

2d��¥ `hostaname` �¥�´���þ���ÚÒ `§Ø´mý� ’
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IO�ØÑÑ½���©�¶ job.err!��¦^�è�¶ dque"

����?��¤�§�±Uìe¡·-J���µ

user@kd50:˜ /work$ qsub ser job.sh

XJ¤õ§òkaqe¡�ÑÑµ

37 . kd50

Ù¥ 37.kd50 L«�´��Ò§düÜ©|¤§37 L«�´��SÒ§kd50 L

«�´��+nXÚ�ÌÅ¶§�Ò´�¹!:¶§���±^d��Ò5�Î��

9ª�d���"

4.2 ¿¿¿111������

�G1��aq§éu¿1��§KI�?�aqe¡�� par job.shµ
�

#!/bin/sh

#PBS −N job name

#PBS −o job.log

#PBS −e job.err

#PBS −q dque

#PBS −l nodes=16

cd yourworkdir

echo Time is `date`

echo Directory is $PWD

echo This job runs on the following nodes:

cat $PBS NODEFILE

NPROCS=`wc −l<$PBS NODEFILE`

echo This job has allocated $NPROCS nodes

mpiexec −machinefile $PBS NODEFILE −np $NPROCS ./yourprog

� �

�G1§S����'§Ì�ØÓ�?3u3#PBS mÞ� -l ëê��

�µnodes=¤I��?§ê§,	�5¿Iæ^ mpiexec �·-�ªJ�¿1�
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�1§S"

�G1��aq§�¦^e¡�ªJ�µ

user@kd50:˜ /work$ qsub par job.sh

4.3 ~~~^̂̂������+++nnn···---

^r~^�����'� TORQUE Ú Maui ·-Ì�kµ

� canceljobµ��®�3���

� checkjobµw«��G�!]I¦!�¸!��!&?!{¤!®©�]Ú

]|^�

� nqs2pbsµò nqs ����=�� pbs ����

� pbsnodesµw«!:&E

� printjobµw«�½����¥���&E

� qdelµ���½���

� qholdµ!å����

� qmoveµò����l��è�£�,��è�¥

� qnodesµpbsnodes �O¶§w«!:&E

� qorderµ��ü����üè^S

� qrlsµò�!å���x\O�$1�è�¥

� qselectµw«ÎÜ^�������Ò

� qstatµw«è�!ÑÖìÚ���&E

� qsubµJ���
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� showbfµw«kAÏ]I¦�]��^5

� showqµw«®-¹Ú�s����`k?[!

� showstartµw«�s����Om©�m

� tracejobµJl��&E

äN�ë� TORQUE Ú Maui ^rÃþ"

4.3.1 ���wwwèèè���¥¥¥���������GGG���µµµqstat

|^ qstat �±�w���$1G�µ

user@kd50:˜ /work$ qstat

Ñ\þ¡·-�§ò�Ñaqe¡�ÑÑµ

Job id Name User Time Use S Queue
−−−−−−−−−−−−−− −−−−−−−−−−−−− −−−−−−− −−−−−−−− − −−−−−
48 . kd50 job name4 user 0 E dque
49 . kd50 job name1 user 00 : 00 : 00 R dque
50 . kd50 job name2 user 0 H dque
51 . kd50 job name3 user 0 Q dque

þ¡A��¹Â©O�µ��Ò!��¶!^r¶!¦^��m!G�!è�

¶§Ù¥G�¥� E!Q!H Ú R ©OL«��?uòÑ!!å!üèÚ$1¥"

4.3.2 !!!ååå������µµµqhold

qhold ·-�±!å��§�!å���òØ��1§ù��±4Ù{��`k

��]$1§�!å���3^ qstat ·-�Î�w«�G�I�� H§e¡·-

ò!å��Ò� 50.kd50 ���µ

user@kd50:˜ /work$ qhold 50.kd50
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4.3.3 ������!!!åååµµµqrls

�!å����±|^ qrls 5��!å§#?\��$1G�µ

user@kd50:˜ /work$ qrls 50.kd50

4.3.4 ªªª���������µµµqdel ÚÚÚ canceljob

^rXJ�ª�����§�±|^ qdel ½ canceljob 5��µ

user@kd50:˜ $ qdel 50.kd50

user@kd50:˜ $ canceljob 51.kd50

4.3.5 ���www������GGG���µµµcheckjob

|^ checkjob �±�w���G�µ

user@kd50:˜ $ checkjob 51.kd50

check ing job 51

State : Hold
Creds : user : user group : user c l a s s : dque qos :DEFAULT
WallTime : 00 : 00 : 00 o f 9 9 : 2 3 : 5 9 : 5 9
SubmitTime : Sun Dec 2 19 : 22 : 19

(Time Queued Total : 0 0 : 46 : 13 E l i g i b l e : 0 0 : 2 4 : 4 0 )

Total Tasks : 16
Req [ 0 ] TaskCount : 16 Pa r t i t i on : ALL
Network : [NONE] Memory >= 0 Disk >= 0 Swap >= 0
Opsys : [NONE] Arch : [NONE] Features : [NONE]

IWD: [NONE] Executable : [NONE]
Bypass : 0 StartCount : 0
Part it ionMask : [ALL]
Flags : RESTARTABLE
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PE: 16 .00 S t a r tP r i o r i t y : 24
cannot s e l e c t job 51 f o r p a r t i t i o n DEFAULT (non−i d l e s t a t e 'Hold ' )

lþ¡� State: Hold �±wÑ��®�!å"

user@kd50:˜ $ checkjob 49.kd50

check ing job 49
State : Running
Creds : user : user group : user c l a s s : dque qos :DEFAULT
WallTime : 1 : 0 7 : 1 4 o f 9 9 : 2 3 : 5 9 : 5 9
SubmitTime : Sun Dec 2 19 : 02 : 10

(Time Queued Total : 0 0 : 00 : 01 E l i g i b l e : 0 0 : 0 0 : 0 1 )
StartTime : Sun Dec 2 19 : 02 : 11
Total Tasks : 16
Req [ 0 ] TaskCount : 16 Pa r t i t i on : DEFAULT
Network : [NONE] Memory >= 0 Disk >= 0 Swap >= 0
Opsys : [NONE] Arch : [NONE] Features : [NONE]
NodeCount : 16
Al located Nodes :
[ node16 : 1 ] [ node15 : 1 ] [ node14 : 1 ] [ node13 : 1 ]
[ node12 : 1 ] [ node11 : 1 ] [ node10 : 1 ] [ node09 : 1 ]
[ node08 : 1 ] [ node07 : 1 ] [ node06 : 1 ] [ node05 : 1 ]
[ node04 : 1 ] [ node03 : 1 ] [ node02 : 1 ] [ node01 : 1 ]

IWD: [NONE] Executable : [NONE]
Bypass : 0 StartCount : 1
Part it ionMask : [ALL]
Flags : RESTARTABLE

Reservat ion '49 ' (−1:06:52 −> 99 : 2 2 : 5 3 : 0 7 Duration : 9 9 : 2 3 : 5 9 : 5 9 )
PE: 16 .00 S t a r tP r i o r i t y : 1

lþ¡� State: Running �wÑ��?u$1¥§¿��w�Ó^�]G�"

4.3.6 ������üüü������������üüüèèè^̂̂SSSµµµqorder

|^ qorder �±��ü����üè^Sµ
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user@kd50:˜ $ qstat

Job id Name User Time Use S Queue
−−−−−−−−−−−−−− −−−−−−−−−−−−− −−−−−−− −−−−−−−− − −−−−−
52 . kd50 job name1 user 0 H dque
53 . kd50 job name2 user 0 Q dque
54 . kd50 job name3 user 0 Q dque

user@kd50:˜ $ qorder 53.kd50 54.kd50

user@kd50:˜ $ qstat

Job id Name User Time Use S Queue
−−−−−−−−−−−−−− −−−−−−−−−−−−− −−−−−−− −−−−−−−− − −−−−−
52 . kd50 job name1 user 0 H dque
54 . kd50 job name3 user 0 Q dque
53 . kd50 job name2 user 0 Q dque

�� qorder 53.kd50 54.kd50 �§�� 53.kd50 Ú 54.kd50 �üè^S�pé�


§ù��� 54.kd50 ò`ku 53.kd50 $1"

4.3.7 ÀÀÀJJJÎÎÎÜÜÜAAA½½½^̂̂���������������������ÒÒÒµµµqselect

qselect �±^5w«ÎÜ�½^�������Ò§'XÀJ�!å���§�

±^e¡�·-µ

user@kd50:˜ $ qselect -s H

52 . kd50

4.3.8 www«««èèè���¥¥¥���������&&&EEEµµµshowq

user@kd50:˜ $ showq

ACTIVE JOBS−−−−−−−−−−−−−−−−−−−−
JOBNAME USERNAME STATE PROC REMAINING STARTTIME

12



52 user Running 16 99 : 2 2 : 4 4 : 0 9 Sun Dec 2 21 : 04 : 37
1 Active Job 16 o f 16 Proce s so r s Active (100.00%)

IDLE JOBS−−−−−−−−−−−−−−−−−−−−−−
JOBNAME USERNAME STATE PROC WCLIMIT QUEUETIME

54 user I d l e 16 99 : 2 3 : 5 9 : 5 9 Sun Dec 2 21 : 04 : 45 1
I d l e Job

BLOCKED JOBS−−−−−−−−−−−−−−−−
JOBNAME USERNAME STATE PROC WCLIMIT QUEUETIME

53 user Hold 16 99 : 2 3 : 5 9 : 5 9 Sun Dec 2 21 : 04 : 37
Total Jobs : 3 Active Jobs : 1 I d l e Jobs : 1 Blocked Jobs : 1

4.3.9 www«««!!!:::&&&EEEµµµpbsnodes ÚÚÚ qnodes

|^ pbsnodes Ú qnodes£¢Süö´Ó��·-�ü�¶i¤�±w«XÚ�

�!:�&E§'X�s£free¤!�Å£down¤!l�£offline¤"~Xµw«¤k

�s�!:µ

user@kd50:˜ $ pbsnodes -l free

ÙÑÑ�µ

node0101 f r e e
node0102 f r e e
node0104 f r e e
node0105 f r e e

5 êêêÆÆÆ¥¥¥¦¦¦^̂̂

KD-50-Iþ8cSC�êÆ¥Ì�kµBLAS!LAPACK!ScaLAPACKÚ FFTW§

^r�±��N^"
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5.1 ÄÄÄ������///���êêê$$$���¥¥¥µµµBLAS

5.1.1 {{{000

Ä��/�ê$�¥£BLAS¤JøÄ���þÝ
$�§�©�n�µ

1���¹Xe/ª��þ$�µ

y← αx + y

±9�þ:¦!�þ¦�$��"

1���¹Xe/ª�Ý
�þ$��µ

y← αAx + βy

A← αxyT + A

1n��¹Xe/ª�Ý
$��"

C ← αABT + βC

KD-50-I þ� BLAS ´²L�é9� 2F NX(�`zL���§¦^d$�

¥§�±���p�5U"

5.1.2 ¦¦¦^̂̂���~~~

·��Ñ��3 C §S¥N^ BLAS Ý
�¦¼ê�~f"

gemm.c:
�

#include ”stdio.h”
#include ”stdlib.h”

14



void dgemm (char*,char*, const int* M, const int* N,
const int* K, const double* alpha, const double *A,
const int* lda, const double *B, const int* ldb,
const double* beta, double *C, const int* ldc);

int main(int argc, char **argv) {
char trans='T';
double A[M*K]={};
double B[K*N]={};
double C[M*N]={};
double alpha=...;
double beta=...;
int lda=M;
int ldb=K;
int ldc=M;
dgemm (&ntrans,&ntrans,&M,&N,&K,

&alpha,A,&lda,B,&ldb,&beta,C,&ldc);
/* C= alpha * A * B + beta * C */
}
� �

3 KD-50-I þ?Èµ

user@kd50:˜ $ mips64el-linux-gcc -o gemm gemm.cpp -lblas -lgfortran -lm

MPI §S¥¦^dê�¼ê¥�daq"

5.2 ggg···AAA���555���êêê¥¥¥µµµATLAS

ATLAS ´�âNX(�g·A`z� BLAS§�¹ BLAS �¤k¼êÚ�


 LAPACK ¼ê§��5`äk�p��Ç"

3 KD-50-I þ?Èµ

user@kd50:˜ $ mips64el-linux-gcc -o gemm gemm.cpp -lcblas -latlas -lm

15



5.3 ���555���êêê¥¥¥µµµLAPACK

�5�ê¥£LAPACK¤Jø)�5�§§���¦{¯K§A��¯KÚÛÉ

�¯K�õ«¼êN^"

e¡�Ñ��¦)é¡Ý
2ÂA���A��þ� C §SN^ LAPACK �~

f"

sygvd.cµµµ
�

#include ”stdio.h”
#include ”stdlib.h”
int dsygvd (int *itype, char *jobz, char *uplo, int *n,

double *a, int *lda, double *b, int *ldb,
double *w, double *work, int *lwork, int *iwork,
int *liwork, int *info );

int main(int argc, char **argv) {
char aa='V';
char bb='U';
int itype=1;
int N=...;
double A[N*N]={}; /*symmetric*/
double B[N*N]={}; /*symmetric ,positive definite */
int wl=1 + 6*N + 2*N*N;
int iw=3+5*N;
double W[N]={}; /*OUTPUT,eigenvalues in ascending order*/
double WL[wl]={};/*work space*/
double IW[iw]={};/*work space*/
int k;/*OUTPUT,INFO*/
dsygvd (&itype,&aa,&bb,&N,A,&N,B,&N,W,WL,&wl,IW,&iw,&k);
/* Solving A*x=(lambda)*B*x Eigen−Problem */
return 0;
}
� �

3 KD-50-I þ?Èµ

user@kd50:˜ $ mips64el-linux-gcc -o sygvd sygvd.c -llapack -lblas -lgfortran

-lm

16



5.4 ���***ÐÐÐ���555���êêê¥¥¥µµµScaLAPACK

ScaLAPACK ´ LAPACK �¿1��§|± MPI§�^u¦)�5�§XÚ!

�5���¦¯KÚÛÉ�¯K�"e¡�Ñ��N^ PCHEEVX ¦ Hermitian Ý


�A��ÚA��þ� Fortran77 ~f"

pcheevx.fµµµ
�

INTEGER LWORK, MAXN, LIWORK

REAL ZERO, MONE

PARAMETER ( LWORK = 100000, MAXN = 100, LIWORK = 5000, ZERO = 0.0E+0 )

INTEGER LDA, MAXPROCS

PARAMETER ( LDA = MAXN, MONE = −1.0E+0, MAXPROCS = 512 )

INTEGER LRWORK

PARAMETER ( LRWORK = 100000 )

INTEGER CONTEXT, I, IAM, INFO, M, MYCOL, MYROW, N, NB, NPCOL, NPROCS, NPROW, NZ

INTEGER DESCA( 50 ), DESCZ( 50 ),ICLUSTR( MAXPROCS*2 ), IFAIL( MAXN ),IWORK( LIWORK )

REAL GAP( MAXPROCS ), RWORK( LRWORK ), W( MAXN )

COMPLEX A( LDA, LDA ), WORK( LWORK ), Z( LDA, LDA )

EXTERNAL BLACS EXIT, BLACS GET, BLACS GRIDEXIT, BLACS GRIDINFO, BLACS GRIDINIT,

$ BLACS PINFO, BLACS SETUP, DESCINIT, PCHEEVX, PCLAMODHILB, PCLAPRNT

N = 4

NB = 1

NPROW = 2

NPCOL = 1

CALL BLACS PINFO( IAM, NPROCS )

IF( ( NPROCS.LT.1 ) ) CALL BLACS SETUP( IAM, NPROW*NPCOL )

CALL BLACS GET( −1, 0, CONTEXT )

CALL BLACS GRIDINIT( CONTEXT, 'R', NPROW, NPCOL )

CALL BLACS GRIDINFO( CONTEXT, NPROW, NPCOL, MYROW, MYCOL )

IF( MYROW.EQ.−1 ) GO TO 20

CALL DESCINIT( DESCA, N, N, NB, NB, 0, 0, CONTEXT, LDA, INFO )

CALL DESCINIT( DESCZ, N, N, NB, NB, 0, 0, CONTEXT, LDA, INFO )

CALL PCLAMODHILB( N, A, 1, 1, DESCA, INFO )

CALL PCHEEVX( 'V', 'A', 'U', N, A, 1, 1, DESCA, ZERO, ZERO, 13,−13, MONE, M, NZ, W,

$ MONE,Z,1,1,DESCZ, WORK,LWORK,RWORK,LRWORK,IWORK,LIWORK,IFAIL,ICLUSTR,GAP,INFO )

CALL PCLAPRNT( N, N, Z, 1, 1, DESCZ, 0, 0, 'Z', 6, WORK )

CALL BLACS GRIDEXIT( CONTEXT )

20 CONTINUE

CALL BLACS EXIT( 0 )

9999 FORMAT( 'W=diag([', 4D16.12, ']);' )

STOP

END

SUBROUTINE PCLAMODHILB( N, A, IA, JA, DESCA, INFO )

INTEGER BLOCK CYCLIC 2D, DLEN , DT , CTXT , M , N , MB , NB , RSRC , CSRC , LLD

PARAMETER ( BLOCK CYCLIC 2D = 1, DLEN = 9, DT = 1,CTXT = 2, M = 3, N = 4,

$ MB = 5, NB =6, RSRC = 7, CSRC = 8, LLD = 9 )

REAL ONE

PARAMETER ( ONE = 1.0E+0 )

INTEGER IA, INFO, JA, N

INTEGER DESCA( * )

COMPLEX A( * )

INTEGER I, J, MYCOL, MYROW, NPCOL, NPROW

EXTERNAL BLACS GRIDINFO, PCELSET

INTRINSIC CMPLX, REAL

IF( BLOCK CYCLIC 2D*CSRC *CTXT *DLEN *DT *LLD *MB *M *NB *N * RSRC .LT.0 )RETURN

INFO = 0

CALL BLACS GRIDINFO( DESCA( CTXT ), NPROW, NPCOL, MYROW, MYCOL )

IF( IA.NE.1 ) THEN

INFO = −3

ELSE IF( JA.NE.1 ) THEN

INFO = −4

END IF
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DO 20 J = 1, N

DO 10 I = 1, N

IF( I.EQ.J ) THEN

CALL PCELSET( A, I, J, DESCA, CMPLX( ONE / ( REAL( I+J )−ONE ) )+CMPLX( ONE ) )

ELSE

CALL PCELSET( A, I, J, DESCA, CMPLX( ONE / ( REAL( I+J )−ONE ), REAL( J−I ) ) )

END IF

10 CONTINUE

20 CONTINUE

END
� �

Ù?È·-�µ

user@kd50:˜ $ mpif77 -o pcheevx pcheevx.f -lscalapack -lblacsF77init MPI-

LINUX-0 -lblacs MPI-LINUX-0 -lblas

5.5 ¯̄̄���FFFááá���CCC���µµµFFTW

FFTW ¥£Fastest Fourier Transform in the West¤^uO�¯�Fá�C�"

�#½��´ FFTW3.1.2§�Ï� FFTW3 ¿Ø�eoN§éõ¢3§S¦^�

´ FFTW2§¤± KD-50-I þ�SC
 FFTW2 �½�� 2.1.5"

FFTW2Jø MPI¿1��§FFTW3½�Ø|± MPI¿1§FFTW3�#�

� 3.2 alpha3 Jø MPI ¿1��"

e¡�Ñ�� MPI � C §SN^ FFTW2 �~f"

fft.cµµµ
�

#include ”mpi.h”
#include ”fftw.h”
#include ”fftw mpi.h”
int main(int argc, char **argv)
{

MPI Init(&argc,&argv);
fftwnd mpi plan mpi plus plan;
double *psicmpi;
int nx,ny,nz;
int local n , local start , local n after transform ,

local start after transform ,fftmy;
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mpi plus plan = fftw3d mpi create plan(
MPI COMM WORLD,nx,ny,nz,
FFTW BACKWARD,
FFTW MEASURE|FFTW IN PLACE|
FFTW THREADSAFE|FFTW USE WISDOM);

fftwnd mpi local sizes (mpi plus plan,
&local n, &local start ,
&local n after transform,
& local start after transform ,&fftmy);

psicmpi = (double*)malloc(sizeof(double)*fftmy);
fftwnd mpi(mpi plus plan, 1, psicmpi,

NULL, FFTW NORMAL ORDER);
MPI Finalize();
return 0;

}
� �

3 KD-50-I þ?Èµ

user@kd50:˜ $ mpicc -o fft fft.cpp -lfftw mpi -lfftw

6 §§§SSSNNNÁÁÁ���HHH

3 KD-50-I þ§·��±¦^ GNU óä^� GDB 5NÁ^ C ! C++ ±

9 Fortran �¤�G1§SÚ¿1§S"

6.1 GGG111§§§SSSNNNÁÁÁ

�
¦§SU
� GDB NÁ§3?È�I\þ -g ?ÈÀ�"

Ñ\ gdb ?\ gdb NÁ�¸§,�^ file yourpro \1©�§½ö��Ñ\ gdb

yourpro 5\1©�"

gdb �~^·-Xeµ
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break b ��ä:

step s �1�1�è£?\¼êSÜ¤

next n �1�1�è£Ø?\¼êSÜ¤

list l �Ñ101�è

print p 1�<êâSN

shell �1shell·-£ØòÑGDB¤

run r �1�c�NÁ�§S

continue c UY�1�è��e��ä:

set ��§Sëê

quit q òÑGDB

�õ·-�±3 shell ¥�1 man gdb �w"

·�^ 5.1.2 !¥�§S��~f"

user@kd50:˜ $ gcc -g -o gemm gemm.c -lblas -lgfortran

user@kd50:˜ $ gdb

( gdb ) f i l e gemm
Reading symbols from /home/mmsp/ e igen /gemm . . . done .
Using host l i b th r ead db l i b r a r y ”/ l i b / l i b th r ead db . so . 1 ” .
( gdb ) l
2 #inc lude ” s t d l i b . h”
3
4
5 void dgemm ( char * , char * , const i n t * M, const i n t * N,
6 const i n t * K, const double * alpha , const double *A,
7 const i n t * lda , const double *B, const i n t * ldb ,
8 const double * beta , double *C, const i n t * l d c ) ;
9
10 i n t main ( i n t argc , char ** argv ) {
11 char t rans='T ' ;
( gdb )
12 i n t M=2;
13 i n t N=3;
14 i n t K=1;
15 double A[2 ]={1 , 2} ;
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16 double B[4 ]={1 , 2 , 3} ;
17 double C[6 ]={0 , 0 , 0 , 0 , 0 , 0} ;
18 double alpha =1.0;
19 double beta =0.0 ;
20 i n t lda=K;
21 i n t ldb=N;
( gdb ) b main
Breakpoint 1 at 0x400928 : f i l e gemm. c , l i n e 11 .
( gdb ) l
22 i n t ldc=M;
23 dgemm (&trans ,& trans ,&M,&N,&K,
24 &alpha ,A,& lda ,B,&ldb ,&beta ,C,& ldc ) ;
25 i n t i ;
26 f o r ( i =0; i<M*N; i++) p r i n t f (”% f \n” ,C[ i ] ) ;
27 re turn 0 ;
28 }
( gdb ) b 22
Breakpoint 2 at 0x400a6c : f i l e gemm. c , l i n e 22 .
( gdb ) r
S ta r t i ng program : /home/mmsp/ e igen /gemm
Breakpoint 1 , main ( argc=1, argv=0x7ef03aa4 ) at gemm. c :11
11 char t rans='T ' ;
( gdb ) c
Continuing .
Breakpoint 2 , main ( argc=1, argv=0x7ef03aa4 ) at gemm. c :22
22 i n t ldc=M;
( gdb ) n
23 dgemm (&trans ,& trans ,&M,&N,&K,
( gdb ) s
26 f o r ( i =0; i<M*N; i++) p r i n t f (”% f \n” ,C[ i ] ) ;
( gdb ) p A
$1 = {1 , 2}
( gdb ) c
Continuing .
1 .000000
2.000000
2.000000
4.000000
3.000000
6.000000

Program ex i t ed normally .
( gdb ) q
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6.2 ¿¿¿111§§§SSSNNNÁÁÁ

¿1§S�~^�NÁ�{´§S
3�è¥�\ÑÑ�é�<=�êâ§l

?1§SNÁ§X�7�AéÄ¦þ��?§±�BNÁ"y33 MPICH2 ¥§¿1

§SÓ���±^ gdb ?1NÁ§ÏL mpiexec éÄ gdb §�±^·- z ?1�?§

m�=�"e¡^ mpi O� π ��«~§SÐ« gdb NÁ mpi ¿1§S"

user@kd50:˜ $ mpicc -g -o cpi cpi.c

user@kd50:˜ $ mpiexec -gdb -np 2 ./cpi

0−1: ( gdb ) l
0−1: 24
0−1: 25 f p r i n t f ( s tde r r , ” Process %d on %s \n” ,
0−1: 26 myid , processor name ) ;
0−1: 27
0−1: 28 n = 0 ;
0−1: 29 whi l e ( ! done )
0−1: 30 {
0−1: 31 i f (myid == 0)
0−1: 32 {
0−1: 33 /*
0−1: ( gdb ) b 28
0−1: Breakpoint 2 at 0x405434 : f i l e cp i . c , l i n e 28 .
0−1: ( gdb ) r
0−1: Continuing .
0 : Process 0 on node0111
1 : Process 1 on node0112
0−1:
1 : Breakpoint 2 , main ( argc=1, argv=0x7eba39e4 ) at cp i . c : 28
0 : Breakpoint 2 , main ( argc=1, argv=0x7fb639e4 ) at cp i . c : 28
0−1: 28 n = 0 ;
0−1: ( gdb ) 0−1: ( gdb )
0−1: ( gdb ) p myid
0 : $1 = 0
1 : $1 = 1
0−1: ( gdb ) z 0
0 : ( gdb ) p myid
0 : $2 = 0
0 : ( gdb ) z 1
1 : ( gdb ) p myid
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1 : $2 = 1
1 : ( gdb ) z
0−1: ( gdb ) c
0−1: Continuing .
0 : p i i s appro 3.1416009869231241 , Error : 0 .0000083333333309
1 :
0 : wa l l c l o ck time = 0.007154
1 : Program ex i t ed normally .
0 :
1 : ( gdb ) 0 : Program ex i t ed normally .
0 : ( gdb ) q
0−1: MPIGDB ENDING

7 555¿¿¿¯̄̄���

� KD-50-I XÚ� Little Endian �e§XJuy§S$1k¯K§�u��?�

Ñ\©�´Äk¯K§��5`�ÏL3d²�e#)¤5)û"

� §S?È3�¹!:þ7L±��?È��ª?1§G1?È·-± mips64el-

linux- m©§¿1?È·-�~^���± mpi m©"

� ^r configure§Makefile ���©�I?UÙ?ÈÀ���éA���?Èì"

� ��J�Ú+nI�3�¹!:þ?1§3?nü�þÃ{$1�'·-"
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8 ���'''©©©���

� 9� CPUµhttp://www.loongson.cn/loongson/down/

� ?Èìµ

– GCCµhttp://gcc.gnu.org/onlinedocs/

– MPICH2µhttp://www.mcs.anl.gov/research/projects/mpich2/

documentation/files/mpich2-doc-user.pdf

� êÆ¼ê¥µ

– BLASµhttp://www.netlib.org/blas/

– ATLASµhttp://www.netlib.org/atlas/

– LAPACKµhttp://www.netlib.org/lapack/

– ScaLAPACKµhttp://www.netlib.org/scalapack/slug/

– FFTWµhttp://www.fftw.org

� ��NÝ�]+nµ

– TORQUEµhttp://www.clusterresources.com/torquedocs21/

– Mauiµhttp://www.clusterresources.com/products/maui/docs/

mauiusers.shtml
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9 EEEâââ|||±±±

¥I�ÆEâ�ÆÄu9� 2 ÒI��·gp5UO�Å KD-50-I �Ì��µ

http://kd50.ustc.edu.cn Ú http://www.kd50.ustc.edu.cn£�ÀJ·ÜgC��

�§�	^r��5` http://www.kd50.ustc.edu.cn ¬¯�:¤"KD-50-I �8�

|ò�^rJø�A�Eâ|±§XkI��éXµ

� o¬¬

– >{µ+86-551-3602248

– >eµhmli@ustc.edu.cn

� ��

– >{µ+86-551-3602442

– >eµfangwei@mail.ustc.edu.cn
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