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[root@master ~]# yum groupinstall "Development tools"

[root@master ~]# yum install zlib-devel bzip2-devel openssl-devel ncurses-devel sglite-devel readline-
devel tk-devel

o ~&jipython3.12

[root@master ~J# wget https://www.python.org/ftp/python/3.12.5/Python-3.12.5.tgz
[root@master ~J# tar zxvf Python-3.12.5.tgz
[root@master ~]# cd Python-3.12.5

[root@master Python-3.12.5]# ./configure --prefix=/opt/python3.12

e fEFHpython3.12

[root@master ~J# export PATH=/opt/python3.12/bin:$PATH
[root@master ~]# export LD_LIBRARY_PATH=/opt/python3.12/lib:$LD_LIBRARY_PATH
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HPL : https://www.netlib.org/benchmark/hpl/
PCG : https://www.hpcg-benchmark.org/
PC Challenge : http://icl.cs.utk.edu/hpcc/

e STREAM : https://www.cs.virginia.edu/stream/

e SPEC : https://www.spec.org/

e Phoronix Test Suite : https://www.phoronix-test-suite.com/
e MGBench : https://github.com/tbennun/mgbench
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o Z4E0penBLAS

[root@master ~]# yum install openblas openblas-devel

o BIfE https://www.netlib.org/benchmark/hpl/ & - 1 B &2 B4R hpl-
2.3.tar.gz

[userl@master ~]# wget https://www.netlib.org/benchmark/hpl/hpl-2.3.tar.gz

[userl@master ~]# tar zxvf hpl-2.3.tar.gz

[userl@master ~]# cd hpl-2.3

[userl@master hpl-2.3]# export PATH=/opt/openmpi/4.1.6_gnu_8.5/bin:$PATH

[userl@master hpl-2.3]# export LD _LIBRARY_PATH= =/opt/openmpi/4.1.6_gnu_8.5/lib:$ LD_LIBRARY_PATH
[userl@master hpl-2.3]# ./configure --prefix=/home/userl/hpl CC=mpicc

[userl@master hpl-2.3]# make -] < > && make install



https://www.netlib.org/benchmark/hpl/
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o FHRLZERST - #REE Make XXX 183 - ETHR=EZLER

[userl@master ~]# source /opt/intel/oneapi/setvars.sh intel64
[userl@master ~]# cd hpl-2.3

[userl@master hpl-2.3]# cp setup/Make.Linux_Intel64
[userl@master hpl-2.3]# vi Make.Linux_intel64

TOPdir = $(HOME)/hpl-2.3

CC = mpiicx

OMP_DEFS = -qopenmp

CCFLAGS = $(HPL_DEFS) -0O3 -w -ansi-alias -static-intel -z noexecstack -z relro -z now —Wall

[userl@master hpl-2.3]# make arch= Linux_intel64
[userl@master hpl-2.3]# cd bin/Linux_intel64
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e FLOPS : floating point operations per second.
* R o the theoretical peak performance GFLOPS for the machine.

* R,... the performance in GFLOPS for the largest problem run on a

machine.
R peax = (CPU speed in GHz) x (number of CPU cores) x (CPU instruction per
cycle) x (number of CPUs per node)

ISA Base Frequency Turbo Frequency # of flops per cycle
AVX512 2.1 GHz 3.2 GHz 32

Rpeax = 16 X 3.2 X 32 X 2 = 3276.8 GFLOPS
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Microarchitecture

A

Intel CPU
Intel Netburst Pentium 4 (Prescott, Cedar Mill)
Intel Netburst Pentium D (Smithfield, Presler) SSE3 (54-bit) 2 4 ?
Intel P& Core (Yonah)

Intel Core (Merom, Penryn) SSSE3 (128-bit) . . ,
Intel Nehalem!!% (Nehalem, Westmere) SSE4 (128-bit)
Intel Atom (Bonnell, Saltwell, Silvermont and Goldmont) SSE3 (128-bit) 2 4 2
Intel Sandy Bridge (Sandy Bridge, Ivy Bridge) AVX (256-Dit) 8 16 0
Intel Haswelll %] (Haswell, Devil's Canyon, Broadwell) )

_ AVX2 & FIMA (256-bit) 16 32 0
Intel Skylake (Skylake, Kaby Lake, Coffee Lake, Comet Lake, Whiskey Lake, Amber Lake)
Intel Xeon Phi (Knights Corner) IMCI (512-bit) 16 32 0

Intel Skylake-X (Skylake-X, Cascade Lake)
Intel Xeon Phi (Knights Landing, Knights Mill) AVX-512 & FMA (512-bit) 32 64 0
Intel Ice Lake, Tiger Lake and Rocket Lake

AMD CPU
AMD Bobcat AMDB4 (64-bit) 2 4 0
AMD Jaguar )
AWK (128-bit) 4 8 0
AMD Puma
AMD K10 S5E4/4a (128-bit) 4 8 0

AVX (128-bit) Bulldozer-Steamroller
AVX2 (128-bit) Excavator

AMD Bulldozertt'” (Piledriver, Steamroller, Excavator) (1 4 8 0
FiAS (Bulldozer)
FIMA3/4 (Piledriver-Excavator)

AMD Zen (Ryzen 1000 series, Threadripper 1000 series, Epyc Naples) . ) 5]

(101121131141 ] ) ) AWVXZ & FIMA (128-bit, 256-bit decoding) 8 16 0

AMD Zen+ (Ryzen 2000 series, Threadripper 2000 series)

AMD Zen 20181 (Ryzen 3000 series, Threadripper 3000 series, Epyc Rome)) )
AVX2Z & FIMA (256-bit) 16 32 0

AMD Zen 3 (Ryzen 5000 series, Epyc Milan)

Bz AR : https://en.wikipedia.org/wiki/FLOPS
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HPLinpack benchmark input file HPLdat total mem Size(byte)

Innovative Computing Laboratory, University of Tennessee —
e N X 0.

HPL.out output file name (if any) (;

device out (&=stdout,7=stderr,file)

1 # of problems sizes (N)

e ° NB 3 18 : FEMBTE (grid) PIRYIE LR (block) AV - #E
FRAIE B RE - EEE/)\HR384 -
- e T T Lm,ﬁJnﬂ 96, 104, 112, 128, ...,196 ,256, 384

1 # of process grids (P x Q)

: os o PxQFE/RN_ZEAIRRA S (grids) - PRIRIKFEFR
: = o EERER - QR RERLOEERREER

16.0 threshold

¢ of et ac . P QEBESKEBIERZOY - BE P <

PFACTs (B8=left, 1=Crout, 2=Right)
# of recursive stopping criterium Q > P = 2n

NBMINs (»= 1)

# of panels in recursion

NDIVs

# of recursive panel fact.

RFACTs (B=left, 1=Crout, 2=Right)

# of broadcast

BCASTs (8=1rg,1=1rM,2=2rg,3=2rM,4=Lng,5=LnM)
# of lookahead depth

I = = T =R S SO T
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HPL 38 38 Ei 3R
I:lz A — >~ HE How do I tune my HPL.dat file?
N Z&1E :
total mem size(byte) 64GB x 1024 X 1024 x 1024
N = 3 X 0.8 N = 3 X 0.8 = 82897

SEENE: BFENEZENB EREHELE  mollxt&EE - D LH
64GB stiRis S0 - R ZRIEH NB 2 224 - DL N BEFREL NB 18 (82,897
| 224 ~=370) &3l NB 18 ( 370 * 224 = 82,880) - my o] A HEfE(E N

(=]


https://www.advancedclustering.com/act_kb/tune-hpl-dat-file/
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o JRIEYS HPL.dat 18FE %2 - B 1T

[userl@master ~]$ cd hpl/bin
[userl@master bin]$ vi HPL.dat

[userl@master bin]$ mpirun -np Ixhpl
T/V N NB P Q Time Gflops
WR11CZ2R4 Z28l68 192 2 Fa G597 .72 1.1935e+81

HPL_pdgesv() start time Fri Aug 11 23:35:35 2823

HPL_pdgesv({) end time Fri Aug 11 23:43:14 2823
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e A {Ehttps://www.hpcg-benchmark.org/ F& - 3
3.1.tar.gz

[userl@master ~]$ wget http://www.hpcg-benchmark.org/downloads/hpcg-3.1.tar.gz
[userl@master ~]$ tar zxvf hpcg-3.1.tar.gz

[userl@master ~]$ mkdir ~/hpcg

[userl@master ~]$ source /opt/intel/oneapi/setvars.sh intel64

[userl@master ~]$ cd ~/hpcg

[userl@master hpcg]$ /home/userl/hpcg-3.1/configure Linux_MPI

[userl@master hpcg]$ vim setup/Linux_MPI

CXX = MpicXxx

CXXFLASG = $(HPCG_DEFS) -0O3 —ffast-math —ftree-vectorize

[userl@master hpcg]$ make
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#itt | EERE %ﬁzz%%"‘ - 2201 30 pELL EA BRI EE - BEE
3600

o #REEYF HPCG.DAT 18%% - EEHT

[userl@master bin]$ mpirun -np Ixhpcg

il




>

= —
/%% A

OS

B
B

o

——

O

RIxI5

B Hyper Threading

OS H) Power 58 & 4 Maximum Performance

REIRE L

RAID
o ¥ T IRF AT

o MELRIE

Nz EEh
%‘E

o MELRED

=
JG

] HDD % RAID 0 - S 2 s

=zm - FEFA swap 3k & 55

2B RANTIENEEBRCIERE

w0 BN RL AE P E T A S 3R m E

] SSD / NVMe &~

i swap

A —

% AE



>

= IV R \5/L,T3F|Zf§

o FAHIRNEHERIR
o EHEEFEIRIZEIRIEE
o BiBIETHESE EJJ?AE/J\%EIEI
o MEFRIRIEEE! : echo, ifort, icc, Idd, which, ompi_info
o MERFCIEESHIEAZE | free -m, vmstat
o TEFR 1/0 BUAREE : netstat -an, iostat, sar -n DEV 1 10, df -hT /tmp
o MERETERNES : uptime, top
o T2 Kernel WEHE : dmesg | tail -n 100 > ~/klog
o EHERIFHERE  —TEZ2Z2KEHE/DAEFNER (4W)
e Who : Bi—1EMRSRE ?
e Where : li—&tss ? WI—EERS ? LERE ?ENEBE?
e When : {TER &S ?
e What : 1IEBIHEB R T EERN B E R BHE®R
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