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[Abstract]

The x86-based system is now becoming more common in multi and many-core architecture environments, with more than 20 cores on a
single CPU. Also, accelerator-based architectures such as GPU and Intel Phi are also popular in order to improve the computational
performance in various applications. In each of these architectures, the system environment that matches the application characteristics
must be selected in order to obtain the optimum result for application execution. Application performance of real-world researchers
depends on the characteristics of the CPU, memory, storage, and network that make up the cluster environment.

In this paper, we analyze the system characteristics and execute the performance experiments in multi and many-core architectures. For
this experiment, we use cluster performance benchmarking tools to identify and compare elemental features such as processor, memory,
cache, and file system. This makes it possible to distinguish the characteristics of various multi and man-core architectures and to present

the system environment required for application execution.

AjQlo] 1 ojL|Rof, HE|R O, 77|, GPU, Intel Phi, #IX|0r3
Key word : Many-core, Multi-core, Accelerator, GPU, Intel Phi, Benchmark

http://dx.doi.org/10.9728/dcs.2019.20.3.597 Received 15 January 2019; Revised 18 February 2019

@ @ This is an Open Access article distributed under Accepted 20 March 2019
@ the terms of the Creative Commons Attribution

EASSIS Non-CommercialLicense(http://creativecommons
.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial i
use, distribution, and reproduction in any medium, provided the Tel: +82-51-500-7326
original work is properly cited. E-mail: ussong@bnue.ac.kr

*Corresponding Author; Ui-Sung Song

Copyright (©)2019 The Digital Contents Society 597 http://www.dcs.or.kr  pISSN: 1598-2009 elSSN: 2287-738X


https://crossmark.crossref.org/dialog/?doi=10.9728/dcs.2019.20.3.597&domain=http://journal.dcs.or.kr/&uri_scheme=http:&cm_version=v1.5

CIX|" 28l = s+5|=&X|(J. DCS) Vol. 20, No. 3, pp. 597-603, Mar. 2019

.M 8

< x86 719+e] HE] 7o} (multi-core) CPU7} th5:3} ¥t
t]5-0] 7} 32 2 A4 (Intel PHI, NVIDIA GPU ‘5)7} g4 =
A Tl o] Aol 5438] E AL QlTt. 53] Intel Xeon
Phi A 3&-2] 24 tH #4191 Knights Landing(KNL)& F-8 o] 7}
T BRE XRAAE 60~7001 7112 51017F A F vl 510
(many-core) o} €] 2] o]T{1].

Fole] Al maEy wiwEA] x| Asedd 2dnitt
dreol 2= SRS A o1l et 2,000 FHHE =
2 S Fol= A R AA Q] SRl A Hlolu} B
o] ZEAMA 5015 shte] CPUel A sk vy o] 4
o= WalEal glti2]. Hll= HE ke Suish] 94
71471 7149ke] 0] 7] (Heterogenous) ©F7] €13 7} TOP500 773
AFH B2E Yol = gtk X150 3ith NVIDIA®] GPU,
Intel Xeon Phi coprocessor”} tEA Q! o2 o2 3145
ZEAA ] gt mu] 520 S 0] Y 7R3} o)t
T H3FE TOPS00 2] ~E0) Al 7735 o BFlS 1
H O3 08 th50] 37FA] Al 2~Hl 0 ' FHEE TH3

= Intel == AMD®] CPU ZZA|A] 7|5+ A| 28]
* NVIDA E:= AMDE] GPU 7|4F2] o] 7|5 A]2~H]
= Intel Xeon Phi 7]1¥F2] Many-core A|2=El

Job size (number of cores)

RUNSOLLx (In-house

GOTMP

T8 1. HPC ofZ2|AH0ld & AIAR ALEE
Fig 1. HPC Applications and System Usages
[ Source: KISTI Tachyon2 Supercomputer]

HPC 374 & thget o] AloldEo] A S7AK | &
Al E 3 Aot (29 1) HPCS] HHE3 g oA =i
o EE| Aol A} ARE RS HolFaL glom, thiA o R At
4 B{(VASP, Gaussian), #2154 SH(Lammps,Amber), 73> &}
(Abaqus) & 2101 ZzFe] ofZe]Alo] A58 CPU, R, 3t
A 10 52 57l uhet F Asatol & Kl

1 Aol A= HE] S0l 9} miu]s1o] A e] Al~H] &
S AL 7F 841 A5 A4S k] AAToRA
(28 )T} 2ol Ul E WEAHHE 87k o] &g Alol A AF
B Al F 8.5 A o] ¥ aLA} gt

http://dx.doi.org/10.9728/dcs.2019.20.3.597(

I, 2 o3

HE] Z o (multi-core) 2} U Z | (many-core) x}o]= Aol
T35 3o Wio] W] 5 walo] 3 | R B A
fr el wEt R = gty &, "E|Fol9] -
Fo7} w3 Wixy] J9S TRt wiv=Zol e B
e 1FdAe HEEE FFsht 15T T telle
2lE TRekA W NEE EEH4) Htells 1L AV B3
S - Aol A= Intel Xeon 7]4+2] CPUE HE] 9] Xeon
Phi }7|913] =+ GPU 74-9-& vy o] 2 A3l % gt

HPC 3732 tiir5.e] ALt Aol 14:9] JAE|A YA v
EfaR dZxo] glom, 0SHH ol& #Elshs s Al
28] A Egol5o] AR H o] 9t} o]F A f71H 0w 54
%l HPC A|2=Hell A 2 Eo] A=A A SAlsta 3=
W ZF 978 8.40] e s Shlskar ®ogsljof sk

2 ATl A= FH T HPC A 2 AR AL 9= HE

3w 0] o}l e A o] 542 shetel A& BAlse)

A MW HF
(2 rn o

5

2-1 Intel E| = OHLI0{ OFF |=K

gubd o2 CpU 7wk wlo]m 2 o7 ElxE Folulth
L1, L2 A|A7} Qo B8 510y 7} 2481= 13 74 2 A E ).
<3t 1> Intel CPU o} 84 At Ftf) 510] =0} 22| = 4=

o] S7F2 HolEh

# 1. MCHH Intel CPU Z[0i 20 % M= £
Table 1. The maximum number of cores and
threads by Intel CPU generation

CPU Model Max Core Count Thread Count
Westmere 10 20
IvyBridge 15 30

Haswell 18 36

Broadwell 24 48

Skylake 28 56
Knight Landing 72 (4thre§13§/core)
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* node 0 (DDR4, 98207 MB) #numactl --membind 0 stream
* node 1 (MCDRAM, 16384 MB) #numactl --membind 1 stream
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Fig 8. STREAM Performance Test on the KNL Node
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FileSize = BlockSize X NumTasks x SegmentCount  (3)

A &3t Bl 2Es HE A28 10 Hes SHshe
IOR Hlx|vr}a & AFESFRITH16]. ©] == MPIIO, POSIX &
o] Qg F|o] = E ARSI, YA AA| 2 RS A sE W
ot 2gle] Fes SASH Hrh MPIE ]85t Y
A zgo] nhE g Ze|2H 7dolA 817 (read), 2271
(write) /355 S8 Ak Fshs TRA 27 S e 1t
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718 2+elS ABd(File Per Process)821 9] + 7H4] /45 &)
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Table 2. Cache effect test with increasing the block size

* Use 16(KNL) & 10(SKL) processes and repeat with changing
the Block Size(MB)

for bs in 24 8 16 32 64 128 256 512 1024 2048 4096 8192 16384 32768
do
mpirun  -NP  IORposix -a POSIX -b  ${bsim —o
/PFS/iorDatat-$JOB_ID -t 2m -v —w —t
done

8000
7,000 ./,._.—-— \
5,000 \
5000

E 4000 )__. \
3,000
2,000 P4 \

o e —— L S-—
0 >
Filesiza | 32 | 62 | 128 | 256 | s12 | 1024 | 2088 | 4096 | 8192 |16384 |32768 | 6553 |131,072 262,144 [524,288

Blocksize | 2 4 8 16 32 64 | 128 | 256 | 512 | 1,004 | 2048 | 4095 | 8192 | 1638 |32768
[==Maxwrte| 7658 | 4310 | 28¢5 | 3604 | aa92 [ 4236 | 3818 | 5708 | 4348 | ad0s | 4557 | 4465 | 458 | 4546 | 456

|=B=maxpead | 15208 37007 | 9628 | 61554 | 56804 | 59589 | 71945 | 72564 | 74502 | 7,487.4 | 75181 | 7794 | 723 | aser | 4631

(a) Cache effect using DDR4(98207 MB)
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