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2. {£55—: MiEEE#E OpenMPI. BLAS #l HPL
2.1 OpenMPIAI#EE
o I scp E4E

O @® [ BillFeng — -zsh — 80x24

Last login: Wed Jun 3 10:11:33 on ttys@ee

You have new mail.

[BillFeng@BillFengMacBook ~ % scp '/Users/BillFeng/Downloads/openmpi-5.0.10.tar.g!
z' billP10.211.55.11:~/

[bill@E1@0.211.55.11's password:

openmpi-5.0.10.tar.gz 100%  41MB 256.2MB/s 00:00
BillFeng@BillFengMacBook ~ % .
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BLAS&CBLAS

@) i BillFeng — -zsh — 80x24

Last login: Wed Jun 3 10:17:36 on ttys@ee

You have new mail.

BillFeng@BillFengMacBook ~ % scp/Users/BillFeng/Downloads/CBLAS.tgz

zsh: no such file or directory: scp/Users/BillFeng/Downloads/CBLAS.tgz
BillFeng@PBillFengMacBook ~ % scp /Users/BillFeng/Downloads/CBLAS.tgz bill@le.21
1.55.11:~/

bill@10.211.55.11's password:

CBLAS.tgz 100% 193KB 96.1MB/s 00:00
BillFeng@BillFengMacBook ~ % scp /Users/BillFeng/Downloads/blas-3.12.0.tgz bill
010.211.55.11:~/

bill@10.211.55.11's password:

blas-3.12.0.tgz 100% 323KB 72.2MB/s 00:00
BillFeng@BillFengMacBook ~ %
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bill@billfeng:~$ cd BLAS-3.12.0
bill@billfeng: $ make

gfortran -02 -frecursive -c -0 isamax.0 isamax.f
make: gfortran: No such file or directory
make: sk [<builtin>: isamax.o] Error 127
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bill@billfeng:~$ wget "https://netlib.org/benchmark/hpl/hpl-2.3.tar.gz"
tar xvf hpl-2.3.tar.gz

cd hpl-2.3

cp setup/Make.Linux_PII_FBLAS . ..

make[1]: Entering directory '/home/bill/hpl-2.3"

( cd src/auxil/Linux_PII_FBLAS; make )

make[2]: Entering directory '/home/bill/hpl-2.3/src/auxil/Linux_PII_FBLAS"
Makefile:47: Make.inc: No such file or directory

make[2]: skx No rule to make target 'Make.inc'. Stop.

make[2]: Leaving directory '/home/bill/hpl-2.3/src/auxil/Linux_PII_FBLAS'
make[1]: skx [Make.top:54: build_src] Error 2
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2.3 HPL

NHJRTE Make . Linux PIT FBLAS HEMEIRERISEL:

® TOPdir : $(HOME) /hpl-2.3

®¢ MPdir : ~/home/bill/.local/openmpi

¢ MPinc : "-I$(MPdir)/include

¢ MPlib : $(MPdir)/lib/libmpi.so

¢ ILAdir : $(HOME)/BLAS-3.12.0

® LAlib : $(LAdir) /blas LINUX.a $(LAdir)/cblas LINUX.a

® LINKER : /usr/bin/gfortran

FRAE R AT PATXHEE bin/Linux PIT FBLAS HE R:

bill@billfeng: $ s bin/Linux_PII_FBLAS/

HPL.dat xhpl
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alhost ip6-localhost ip6-loop

nod
ipb-allrouters
nodedl
18.211.55.102 noded?
19.211.55.103 node
11.55.184
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5. {£53M: A Slurm &3 HPL

e XTF HPL.dat :

EFANRA X Fdathy X E

HPL.dat %\ EB 45

=TRBEsN:

B =N fRE{E
N JEIER NxN 10000
NB

P, Q

Slurm:
HPL.dat: P>

PxQ =

HPL &S AMAESMAS:
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o HTHRZHPLAMIA run hpl.sbatch

bill@node0l: $ s

hpl_33.err hpl_33.out run_hpl.sbatch
bill@node@l: $ cat run_hpl.sbatch
#!/bin/bash
#SBATCH —job-name=hpl
#SBATCH ——output=/cluster/shared/hpl_%j.out
#SBATCH —error=/cluster/shared/hpl_%j.err
#SBATCH ——nodes=3
#SBATCH —ntasks=3
#SBATCH —cpus—per-task=1
#SBATCH ——partition=debug

export PATH=/home/bill/.local/openmpi/bin:$PATH
export LD_LIBRARY_PATH=/home/bill/.local/openmpi/lib:$LD_LIBRARY_PATH

cd /cluster/shared/hpl
mpirun ——oversubscribe ./xhpl
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bill@node0l: $=coUDL _dot
cat: HPL.dat: No such file or directory
bill@nodedl: $=cadt—hnol DL cak
cat: hpl/HPL.cat: No such file or dlrectory
bill@nodedl: $ cat hpl/HPL.dat
HPLinpack benchmark input file
Innovative Computing Laboratory, Urd] Eﬁﬂﬁ 'nnessee
HPL.out output file name~if any}
6 device out (6=stdout,7=stderr,file)
1 # of prablems sizes (N)
10000 Ng
# of NBs DIRALE
NB
PMAP process mapping (@=Row-,1=Column-major)
# of process grids LBac.0)
gg node01{EREFITIR, node02-04FRITETR - =
threshold MIETRREDE 1 *3NEAHEMSE
# of panel fact
PFACTs (@=left, 1=Crout, 2=Right)
# of recursive stopping criterium
NBMINs (>= 1)
# of panels in recursion
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3] IR Slurm BfE, BIEFRE 3 MNM#FEEEE node02 £7, node03/node04 7EZE
%%, f8—T sbatch A:

R I -

ZBI: mpirun ——oversubscribe ./xhpl
- OpenMPI A#1E Slurm o T7THLET =
- = HEEHE node0?2, node03/node@4 &

ifE: mpirun ——host $SLURM_JOB_NODELIST ./xhpl
- Slurm BzhtERL mpirun ——host node®2,node@3,node®4 ./xhpl
- = PNHBEIES REI=AN

R

sbatch run_hpl.sbatch && squeue
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The relative machine precision (ehéT is taken to be i 1.110223e-16
Computational tests pass if scaled residuals are less than 16.0

TV N NB P Q Time Gflops

WROOL2L2 10000 128 1 3 50.97 1.3083e+01
HPL_pdgesv() start time Thu Jun 4 15:49:16 2026

HPL_pdgesv() end time Thu Jun 4 15:50:07 2026

| |[Ax=b| |_oo/(eps*(||A||_oox||x||_oo+||b]|_oo)xN)= 4.51323610e-03 . PASSED

_- s ' - . an i  an . aa

— The matrix A is randomly generated for each test.
- The following scaled residual check will be computed:
| |Ax-b||_oo / ( eps * ( || x ||_oo * || A |]|oo+ || b ||oo) *N)
- The relative machine precision (eps) is taken to be 1.110223e-16
— Computational tests pass if scaled residuals are less than 16.0

TV N NB P Q Time Gflops

WROQL2L2 10000 128 1 3 39.83 1.6741e+01
HPL_pdgesv() start time Thu Jun 4 15:53:00 2026
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ese I<ILUE ® O Ov CcU mE BE R EE Q2%

HEER % CPU CPUIE Hig I e B % GPU GPUBH A FID

nade0? 98.9 862,37 59 59 Apple 0.6 28.00 31385

node03 9E.8

3:21.93 57 60 Apple 0.5 27.21 31396
B node(4 98.8 344,29 57 5& Apple 0.5 28.31 31387

‘WindowServer 30.8 4:29:46.65 24 527 Apple 16.0 117:42.45 537
Code Helper [Rendarar) 21:2 24:28.45 23 79 Apple a.a o.00 24417
Code Helper [GPU) 16.1 24:06.07 19 145 Appla 14.5 11:62.04 1601
coreaudiod 121 58:068.15 21 210 Apple 0.0 0.00 E0S
kernel_task 11.8 1:26:34.17 6§23 2402 Apple a.a 0.00 0
Doubao Browser Helper (Render... node01 B:25.55 25 a Apple .0 0.00 5684
B =shums 27:52.03 8 19 Apple 0.0 0.00 1392
D gy FF 2:19:07.31 214 404 Apple a.a 1.78 1376
I & Debian GNU Linux ‘ 5.6 I 12:23.88 61 209 Appla 0.8 27.82 31393
- DynamicLake Pro 4.2 28:00.51 13 48 Apple 0.0 20.71 1898
(2 Paste a1 2:48.00 156 15 Apple 0.0 0.0 1800
WPS Office 34 35:63.02 46 414 Appla 0.0 0.00 1381
WindowManager 3.0 8:01.87 B 1 Apple oo 0.00 958
avcanferenced 2.6 7:03.38 17 24 Apple 04 4860 1462
W WPS Office Service 2.2 6i22.61 13 224 Appla L] 0.00 23624

Et 2.58% CPURE HiE: 5,464

aF: : 939
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