it X SKA KO BiRLER SR F N A

», = 4 "y, ) Y )
(AR PRk 1 B2 452 R e P DR AL 5
FEL, KRR, R, R0, Rarde!, i
1. BAGE RS B L, B 200240;
2. PEPBREARE EIERICE SKA K 0ER A S E, SRS RS, RifF 200030;
3. MEIksEEn % SKA K LB arsiin 2, %I,518066;
4. IS REARIET R LG, R 2002403
5.t E BB RSO Z A, JLat 100049
* P& N, E-mail: zzl@shao.ac.cn

ek H P 2022-06-28; 2257 HY): 2022-07-xx;
HE SKA L0 (45 2020SKA0120200). EZHEFE DRI (45 2018YFA0404603). EZK AR ERHTH (HES:
12041301,11873079) FIHh ER2EBEHFQIHEESITE (4%5:2021258) B33 H

WE HATFArERFHEERs (SKA) FARFRE WA BB, A ASER &t HAAH
FEWRE, AXFERERITFIMGHRATAES. RX¥HHE, A EEN SKA WEEHFT WX
— WA ERE, EABEER. HEELHHER. AXNET —HET OpenMP £ 4B L HBHA
RAnEfoF ERRELN TR, "W T —HBRARTFH L Tk, ARG RLELAZRTHE
SKA R F QR x86 F1 ARM #H K. BRLRAFRANTHEFZ s (MWA) o ko 2 91 %K
EEFMRA, §REBEEET EAIWL, TELFHRT 10.4-12.2 0 24.5-27.6 frayfmaktk. 4 ARM ¥ 6&
o x86 F & #y it F bk 1.1-1.3 45, Bt H £ SKA SUEALE T EHE KB . £+ E SKA Ko FRA
M EERE B Bk BRI R A&, MK E RN T MWA B RERF KK (SMART) T H # 485 fk
WERT, N RAFET A EERNA W AN SR TR E.

KGR FHNEES, ot E, ok BEER, BRI R, HTRL
PACS: 47.27.-,47.27.Eq,47.27.Nz,47.40.Ki,47.85.Gj

REMS Fe i HL U 2] A L) kb B S

ik AR R S AN F 2 ) R F (e 2
T AERFEACERE B, kel B0 S T/EE S
TERBRTEE NI, FlEE Arecibo BILHEAI4R

L 515

kb B2 2 HLA St O PR ERS P T, LA
RERRZY05 10-12 ok, 20 1.4 5 Kb E

Mo M. & 1967 AEFEARAT LI b o s o 30
Pl ERIOR S B R B AR,
AR | F7 iR D A5 Ay S AR BT
7, Wkik AR IR T #EA, 24 B S e A A
JCHIE, WS AT ISR, AT ek AL

% LDk Bt 5 kb B K (PALFA) B i
KA. Parkes BEIE4R 1) 5 B[] 40 B3 2 ko 12
WA (HTRU) 51 3R H 0 500 K rEsk
TS RE “RIR” FAST 08 A E R B 350
LW H kb B (41[9-12]) , LI FAST £El2:H


https://crossmark.crossref.org/dialog/?doi=??&domain=pdf&date_stamp=2022-6-28

PR B R (CRAFTS) Hiiy 200 2255 ki &
fiesgefA 13140 1 i, JUE MHz PAR SR Bk
BEfEmfE#Th. FlansEER GBNCC K
H 1% ] Green Bank B cis7E 350MHz %}
4 40° DAACR I T 2THE S, T T 195
ki E22). Arecibo fE 327MHz iR, H 2010 4
i, CRBLT 96 Wifkeh B 10T 2% LOFAR
AT I ) S B g S AR AR AY 135MHz 4R |
RIT 73 Pilkep 1920 5451k, A BB
3300 gL kot 2 (ATNF H5% 2Y) e ikamas
SPTITERRBLINT, R —/ N4 M AE R R A X,
15 kv B2 2 pR R BT R A e R — 30

IEAEBRI T 07 A BLFES (Square Kilometre
Array, SKA) JFRLERIEEEINEE —F B (SKAL, %%
ASHUEERY 10%) THAREDS & B 18000 £ 45 fiknh &,
FEA HETCAECH A 5 £5 22 B2 kb B
T LK AL ], T A RE 0 R oK 2 A W
DU B TR %) S 3Ry, Rk, 2 s ko B2 48 R
B NIRRT L NS, A 20 TAER H B
RE AR A B B8 %, Yu S A 23
W TH B K PFIRBLRRE . AR ZREFO ik B H8 )
32 T H PRESTO Y (Scott Ransom %) #&
JE I RERSE A, (ARG B AT PAE— 2 fifk.  Di-
moudi A %) ¥£ GPU _|-fifi FiI {57 -2 [ ok 48
% (FDAS) FiERMA kop 28 2%, (HEXA4 GPU
YR ALERE] PRESTO Hi. Wang % A 26 {fi
FPGA &5 f g kb B8 &, T FPGA (& ¥
AR SCEERT Z N TR a2, RS
PRESTO {R&Fm#ixG. MHHZ T ,x86 5 ARM %2
M2 4% CPU, 32+F 95% AR TAEf#, 234
I ok B R AR5

Hi T ki B AR RS REDS, BRIE F A S TERAR
SRR ) focnr B2, TR ARAUSS Pl ORI T 3- 418
W fkok B2 e g P2 pah, R S B A
KBS (Fov) . AH i TARBEREE M A i T
PRI LB A I A A, AT SRk i B A 488

1) FAST fikaf B H 5% 7 DAAE DA F 4% $2 # 35 15 (@)https://crafts.bao.ac.cn/pulsar/;

(c)https://zmtt.bao.ac.cn/GPPS/
2) http://astro.phys.wvu.edu/GBNCC/

FHIC R, KAPH, RIE, MO, L.

TASFF R AE. B SKA-low (SKA HRAR 451 B7)
SeFIH MIEAT, koh BRI 5 R FE A ik
. SKA-low B A S SGHER) ko S ARAI4 ) 478
gz —.

e SKA B2, W2 SKA IR &R &
REZE NI R DA NI SN IR AL N P eI 18771 43
HIEEEE (MWA) 29 J2 SKA-Low 5S35 H,
HAIA A5 ELA e 4R kb B A (R AR T 22 b IX
ff. MWA Ay IR RSE (VCS) 9 Z s MWA
70-300 MHz B935R G, 76 30.72 MHz {19,535 5%
15T 3072 AMHIFGETE, L EAS 0.1 kHz (955
FAHER. AE 0.1 ms WHTIRDRAE R, B3/ 0g il
Fr=A 28 TB gkl B RS B B RA TR
SR PR AN/ INP B A5 MWA. AR SR T340 2] 230
BT ik L B0 T A SR SKAL-Low T AT
RIKLY 11,000 Fifit & 22

e SKA IR, FRBSES F B 4 R AR AR
BRME DARE = i SS R AR B e il SKA F
AT T A W R KA A i K
[ 7 2 B UL 4 12731 24 SKAT SEpl)a, $X
o B S e AT IR RE AR TB g 1 52331 SKA1
A LA T R S R R B D 2 /0 300Pflops 1% 512
FBFAE S BY, BSOS T 24w A E e
GO EALAIBE S (B0 Fugaku AYERPERE N 442
PFlops BY) . % [ERIMEE AT ERCR, SChrt 4
AEFRR 5 SRR R K i X AN e Al 11

IR ¢ B R AR i A B AN Ak 72 SKA IE#
EATHIRTHE, RE SKA 252 A% 51 [ I 1R T 4%
HA AL (SRC) |, RHATRF B IR B 43 B
B = K ITERE AT 55, I L i kRl 24 A
P TAE B 343 SRC BB I — > 4 BR A P
TR 4%, 7157 SKA ARkFBd = B0 4ek
SRC MZRIIT. P& . BEMYEI4FE SKA K

B 5 ROANE K /DX ks 42 e

bR E IEAE S T E SKA a0 i

MERG@#% (CSRC-P) |, H HEO @A E—&

(b)https:/ /fast.bao.ac.cn/cms/article/65/;

3) https://www.skatelescope.org/news/china-ratifies-skao-convention/

013002-2


https://www.skatelescope.org/news/china-ratifies-skao-convention/

SRC JFZUAL BT 40 Je Mk 245 B9, SKA X,
B OERE, KA MWA SR, [F B
Al ASKAP. MeerKAOT il LOFAR 1y&1E, JFE
SKA S350 H W RHE AR M AR K& Jg, Hoh s
ARAT ) P T S R 35T 5 101, DA e AR SCRT T
ARSI G P ik LA R 5E. fEA &k SRC 2
B, RBHLA W HI AT 22 X 3. CSRC-P A& 4H
T SKA ' FI % B B 11 e A P 45 R I8 E
ek st B A PR R A AT R AT
%. CSRC-P RHIRG ST HE A3, [}
B x86 Al ARM 2 4bsigs et & 28—
M ARM Zefgfy SKA Fmab iR 48. 1E40 2019 4
) SKA TRESWY FFTR/ARE,ARM T35 s/
FHEM R T kM RE. CSRC-P il T
Z AL BRER AN O A AR 28 R 58, Aot ik
B R AL T HE M5

AN BIEIR A FEERT- G LAk
BEREAMTHIA T, JHZEXT CSRC-P
W, PARERST MWA-VCS U436+ T2
AR T TN 5 R CEAWT : B2Eh
AT SR ) kb A S L, 3TN
ZE LRSI T, SBARESTE Bk
AL L PERE PR AL &S, (HA8 IR E, %8
LRI PR S Y T MWA it R R B K58 R
(SMART 31) 300 F A A% ik o B2 48 524 v,

2 kPR R

Scott Ransom FF%& 1) PRESTO 24 2fa i £
I bk I8 R L PRESTO MRt H 1
& MORTERCIR B2 T A B TDULIN rh o 5 8 2R 22 A ik
MR, Hul, ©AH PRESTO #%3# T 600 £
Wk B, HorpAgE 230 2552 0 fknh A2 Rk
MR M. PRESTO U £ % ANSI C 55
B, W2 Python iES B GIFE (f
M PRESTO # Rkt iy L mE 1w, A 6
£ 1) JHERFHE T3 (Remove Narrowband Radio
Frequency Interference);2) JH {481 (De-dispersion);
3) (i B AR I N VR 2L S (FFT & Remove Red-

4) https://indico.skatelescope.org/event /551 /

FHIC R, KAPH, RIE, MO, L.

noise); 4) fMH#EEZE (Accelerate Search); 5) fEik
478 (Candidate Folding); 6) Hifkuhi#2 (Sin-
gle Pulse Search). [l 5z 25T J&] 0104 0 B ik 1)
AR IR, BRI AT . 8RR A
7] 4D UL I S A 5 A e 2 R 2t N TR e i 1 A
P AEHNRIYEY R, FATRE TR 6 42
DRI T3, VASCR 3k B2 D BRI HF AT A 5 5.

OpenMP-
MWA-VCS Data [: based parallel
Multiprocessing-
based parallel
Load Imbalance
and Solution

Remove
Narrowband RFI

: Remoye
Narrowband REL

FFT & Remove
Red Noise

Accelerate Search

Candidate Folding Sift Artificially

Bl 1 kb R RE LMLk
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Table 1 The de-dispersion scheme for MWA incoherent summed data at low frequency

Low-DM  High-DM dDM Nsteps Downsamp  nsub Effective time resolution
(cmPpe)  (em~pe)  (empe) (ms)
1.0 229 0.02 1093 1 4 0.1
22.9 45.7 0.05 457 2 8 0.2
45.7 91.5 0.11 415 4 16 0.4
91.5 183.0 0.21 435 8 32 0.8
183.0 250.0 0.43 115 16 64 1.6
Bk 2 et S T B 34 Wfaob AT e S T e
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else
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10: end if
11: prev « current
12: end for
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Figure 3 Work imbalance leads to runtime variation on CPU cores of x86 and ARM
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* 2 434 prepsubband iy A FE % %F nsub,Nsteps &
OpenMP LFEE T W HUEZ 1 TR A]

Table 2 The assumed runtime of each prepsubband command
given nsub,Nsteps and the number of OpenMP threads

1 thread N threads
b — s 003 125 I
Nstep
nsub = 8ms 800 x ¥ 1.25 x _SOOXNW
ste 900x ep

nsub = 16ms 900 x X2 125 x ——1

Nste 1000x Xtep
nsub = 32ms 1000 x 52 1.25 X —2

N Nstep 1200x Xster
nsub = 64ms 1200 X o= 1.25 x —

4.1 IESIPESEUE

AR H 2 A [R5 5k b -k
rh A, TRARSE UG, KT kb B i iA
(1 fe EAFAHAE candslist.txt H, JH A 5 430 bk
SR AR I ORI AT A BN AE W7
s, i AR T LR LR AT T e e
— LR, PARERUE T HA T AR kb B 1 548
LM IERPE.

4.2 OpenMP JFAr¥ERES B

103
[ x86_before_opt [1 arm_before_opt
Il x86_after_opt arm_after_opt
102<
=
£
@
£
'_
101<
100 / 7 2

Casel Case2 Case3 Cased

Bl 4 x86 K& ARM FATS & F il 490 F A HERE LR
Figure 4 The performance comparison of Remove Narrow —
band RFI on x86 and ARM'’s single node
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A5 IHRAIRT R I LRI TR
Table 5 The speedup and parallel efficiency of Remove Narrow—
band RF1

Case 1 2 3 4
x86 L 12.4 8.7 13.3 13.4
x86 HATRR 442%  31.1% 47.6%  47.8%
x86 Ak G THTE] 7.7s 18.9s  17.3s 2.1s
ARM ik 18.8 10.3 10.2 18.7
ARM HA750% 19.6% 10.7% 10.6%  19.5%
ARM AL G347 B a] 5.8s 15.8s  19.5s 1.3s

FAIHE x86 F1 ARM RS & st T 31 %
S THER OpenMP HATHERE. {45 2R WL El4.
FOE N THEARAT S EORF S b, 3 BT
PRI S, HHATHER €, HitBE AR50
S, =Ti/T, M € = T\/pT,. Hr,p HITHEI M
BT N RAEA TR P I EERS, T, A p iz
TIRRIF IAERT.

T[] B s , ARM. i <86 B A AH B
FIIE . B~ ARM il # e x86 5 il ELH
CPU #%.L», P MIEBRFIIT-HAE ARM 458 FiztT
WREFEH. H2 ARM FI x86 SE8E FAR Nk A5
SR TS MBI X2 A OpenMP i
Z VLR SZ 2 WA SR BR ], X 5380 ARM 4
B HATRCR AN 2% CPU AU I L4
.
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£ 3 TR F A MWA-VCS W8I kb 5 48 S5tk )

Table 3 The MWA-VCS observations in incoherent mode for pulsar search tests

Case ObsID R.A.(J2000) Dec.(J2000) Duration(s) Pulsar searched
1 1088850560 13:20:07.2000 -26:37:12.0000 3535 -
2 1145367872 11:34:17.2956 -33:25:06.9706 3613 J1116-4122
3 1115381072 10:10:08.1228 +10:39:45.9377 4868 J0953+0755
4 1131415232 14:39:27.4317 -71:09:36.8236 594 J1430-6623,J1453-6413,J1456-6843

4 PAREPFICE

Table 4 Software and hardware configuration

e CPU NAF BERS WA B
x86 Intel Xeon Gold 45367872/case2/gc (28cores 2.60GHz) 6-Channel DDR4-2666 CentOS 7 3.10.0 Python:2.7 gcc:8.3
ARM Kunpeng 920 CPU (48cores 2.50GHz) 8-Channel DDR4-3200 CentOS 7 4.14.0 Python:2.7 gcc:8.3
» 34 [<1-ya
4.3 %ﬁ&ﬁﬁ‘lﬂim;ﬂ‘}f [ x86_before_opt [1 arm_before_opt
I x86_after_opt arm_after_opt
103 4
103 =
[ x86_before_opt [_] arm_before_opt € 102 1
Il x86_after_opt arm_after_opt E
£
102 4
101 4
<=
s
'E 100 / )
Casel Case2 Case3 Case4
0 |
10 6 x86 Fl ARM BAF5 |- ot & HERE LB
Figure 6 The performance comparsion of Accelerate S earch on
x86 and ARM’s single node
10714
Casel Case2 Case3 Case4
Pl 5 x86 Fl ARM FATY 5_Bf) ko 4% MERE LA T Dok R I O TRCR
Figure 5 The performance comparison of Single Pulse Search Table 7 The speedup and parallel efficiency of
on x86 and ARM’s single node Accelerate Search
Case 1 2 3 4
x86 JiE Lk 25.2 25.4 25.6 23.0
x86 HATRR 89.9% 90.6% 91.5% 82.0%
x86 itk JGis T [a] 23.2s 21.6s 22s 21.9s
RSN \ P ARM i bt 79.6 67.4 72.7 79.8
7] e TN 228 SN
A6 PP AR R ERIFATRCR . ARM FHA73R 82.9% 70.2% 75.7%  83.1%
Table 6 The speedup and parallel efficiency of ARM 1AL 5547 i 10.9s 13.1s 12.25 10.9s
Single Pulse Search
C;S; n 1 2 3 4 BT R SUnR e 2 AT IR, AT x86
x86 NIk 22.1 30.7 21.8 20.8 e N . .
x86 HATACE 88% 1005% 77.7% 7% W ARM EALE BRSO multiprocessing Jf
x86 fLAL)IE I 14s  25s  L9s  L6s  FpEAfkebd@aR. IR, kAT E R @k
ARM L 82.0 47.0 81.2 75.0 PU
ARM JE47%% 855%  48.9%  s4.6% 18.1%  HYFFATIEBE.
ARM fifb)5is T 0.7s 2.9s 0.8s 0.7s Bk Z M T 3T PRESTO [ Python
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7S single__pulse search.py. PRE % WL KI5, s
H R ATRCR L ZR6. I & T PRESTO
i accelsearch. HH, {9 Zh0_FFE numharm % &
R 16, B R Am S zmax 35 &R 200. 7R E6 R
TN TAEARIRIAY i s g A [ 1 2 e A A 73
o BRI B, Bk 8 2R RN A R A e
B E HATRCE. X2 BFEA BE AT 8T se:
WAL TR, H SO 2 8] i AE BE A R, Rt 22 7R
P AR G b T B AT .
XTI AT &, A1zt THET PRESTO
i) prepfold, #7738 J51EE A%k n &R 128. £8I
BT 7R T ORIRIAT Bz A7 [ A5 i ek L A
I, R RITE X PITZ ARSI prep-
fold fiir 4, X L8 iy MFEHTAH E]. LK casel 7
BEIAT 50 4% prepfold fi, 7t 28 Ky x86 JH47
AT, JeisAT 28 Jfn 4, SE UG s TR I 22
% W SAFEZEINR CPU by, MIMFERIFAT3L
AL 96 #Z0H ARM B3 5 FasATh, &7 46
MW CPU L, BIIHFATRHCR SRR, AL
1091309464 FEHAT 88 4% prepfold s, IHH}
ARM ElTmASHEZL, HITREXHEIRETT
M7E x86 I, Ty 8 LI, isfrid e
AR CPU RO G W B ) L B 35 hm, e
PAFATRER W 15352 T

1044 [ x86_before_opt [1 arm_before_opt
Il x86_after_opt arm_after_opt
1034
=
E
g 102
£
101<
100 2 %,

Casel Case2 Case3 Cased

Pl 7 x86 J ARM FATY i BRYMK L R4 B VERELLEL
Figure 7 The performance comparison of Candidata Folding on
x86 and ARM’s single node

FHIC R, KAPH, RIE, MO, L.

% 8 MREMIT BAIE BT TR

Table 8 The speedup and parallel efficiency of
Candidata Folding
Case 1 2 3 4

x86 JiNE#E Lk 9.8 8.6 9.1 9.5

x86 FATRR 34.9%  30.7%  32.7%  33.9%

x86 Ak J5 BT} [a] 55.2s 113.6s  108.7s 15.1s
ARM i Lk 32.1 41.5 37.3 38.8

ARM FHATR0E 33.4%  432%  388%  40.5%

ARM fifbEiz47RTE] 4765 62.4s 73.4s 9.9s

103 [ x86_before_opt [1 arm_before_opt
H x86_after_opt arm_after_opt
—~ 1021
£
£
T
£
[
101<
1004 // 2 ///

Casel Case2 Case3 Case4

Pl 8 x86 Al ARM A5 A EAYIH P RE LR

Figure 8 The performance comparsion of De — dispersion on
x86 and ARM’s single node

£ 9 K EMRMINBELL RIFTRR

Table 9 The speedup and parallel efficiency of De — dispersion

Case 1 2 3 4

x86 M e 11.5 11.4 11.3 8.7
x86 FHATRE 41.0% 40.6 %  40.3%  31.0%
x86 Ak JEE AT ] 32.4s 26.8s 3255 22.0s
ARM e 11.2 9.9 11.3 10.4
ARM IATHER 11.7%  10.3%  11.8%  10.9%
ARM fALfEE4 At 36.1s 40.8s 35.85  292.2s

e, MTH O, #l1isfr 7 ET PRESTO
(1) prepsubband, FAR#E MWA Xk LAREHE
WIH RO RICEIBT SR AF S A FEdE
I b S HATRCR AR S 8. T U HATRL
R, PROAAREETH (VRO S48 1 S0 ),
TEZ AT RFHAT prepsubband fiy & (IR, fir
A Z IR IFEIS 22 BRI MG A7 I B 1398
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PR 9% DA S AT R AR, A2~ b, FeA1E
X ARM 75 SR OpenMP+multiprocessing 41
AT 3, RIS AT BRI IR 5 SO P 1Y i), DA
FE4T R RS B 96 MZO.

4.4 R

MR IE 2 i ey 2 AR 731, FRATAT DA
KI, 55 1-11 XN nsub = 4 {5, 12-16 X
nsub = 8 W HL,17-21 XF M nsub = 16 A1 IL,22-26
ST nsub = 32 A5 IL,27-28 X} nsub = 64 111
B, Horp 16, 21 1 26 19 Nsteps 23518 57, 15 F
35, LB FERT /0.

AT x86 BT 28 > CPU iy, &
TR0 S 81 AR S SRV T RS D A AT SR g
= f# i multiprocessing i£47 14 NHERE, &A4NHE
P ERFTIE T 1-3 4% prepsubbands fiy4, B 5%y
A 2 4~ OpenMP L RiETT, XFERATLAH
1 x86 BT B 28 4~ CPU #Z.0, kAL

PR IERRN T A5 PERR X MR AR AT

(1,2,21),(3,16,26), (4,25),(5,24), (6,23),(7,22),
(8,20),(9,19), (10, 18),(11,17),(12,15), (13, 14).  H:
B BEMESE AR, BT BeE R %
PR ERATIB A TR A 2 5

410 ARM B8 (I Sk

Table 10 The load balance strategy of De-dispersion on ARM

4 id  OpenMP threads %
1-16 2
17-20 4
21 2
22-25 6
26 2
27-28 10

Z PR T K LA RO, MErE e 28 A
PR TCVE 74y K ARM 5 5 96 MO A
Ae 1. FA1&%IT T Multiprocessing+OpenMP £
LR PIIAT IV, AR 2-10 4
OpenMP ZiFE, MM 5840 K45 96 .01 fE
A FRARIEIZ AT A2 ) nsub BE 3 FCAN R Y

FHIC R, KAPH, RIE, MO, L.

OpenMP ZAEEY, X & R MELOFR.

s B A SR, AT T4
AL R E R PERERT L, 45 2R ILIKOMZERLL. FRATTn]
PAZ BLARM (5 B RCR B, RO 7E S 3
B L AL AL ARM B U T 28 AR Rz
Frif G, m ks, RS2 A
OpenMP Zf, MM T 96 4~ CPU 0. il
x86 TEMH P EHIEEE 2 MW T 28 4~ CPU #
L, FrPMETIHCRA B ARM.

O I 50 P R A B AL PRI 10 J2 3512, A
BT HRARTT R, BAE x86 P& LI T 10.4-
12.2 A, 72 ARM -5 ESCHL T fiem 27.6 1%
. AEA SO A H ARM -5 11247 i
[AIMIEL x86 V-G48 1.1-1.3 fff. X2hi T ARM 5
WAHEZHIEERL.

50

[ x86_before_opt
HN x386_after_opt

[ arm_before_opt
arm_after_opt

401

Time(min)
w
o

N
o
L

10

Casel Case2 Case3

Bl 9 x86 Sz ARM 5 piiH (s TH [a] L
Figure 9 The runtime comparsion of de-dispersion on the x86
and ARM nodes.

11 i BT R S BT GO T RCR UK
Table 11 The parallel efficiency comparsion of De-dispersion
after using load balancing method

Case 1 2 3
x86 Tk T Hif 41.0% 40.6% 40.3%
x86 Tk V-5 48.3% 44.4% 46.9%
ARM 13 T mi 11.7% 10.3% 11.8%
ARM #8455 19.0% 17.6% 18.7%
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Figure 10 The performance comparison of the whole pipeline
on x86 and ARM’s single node.

F 12 x86 K ARM [FHe {42k inis L
Table 12 The speedup of the whole pipeline on x86 and ARM

Case 1 2 3 4

x86 LAk JGIEFT Mt 133.6s 199.9s 195.4s 76.3s
x86 M Lt 12.2 104 11.3 11.9
ARM it G517 Hfa] 117.0s 151.7s 157.3s 67.0s
ARM gk 25.8 276 274 245

ARM HEF x86 WM& L 1.1 1.3 1.2 1.1

5OMA%s

€

A ETF OpenMP £ 2LFEF1 multiprocessing
Z IR FAT VA, R ki B 18 T4 L P i AR
WS T 28047, HF Bt TP R
A R EYE, i multiprocessing+OpenMP 41 &
107 =X, M T R B TR BN P R,

Bt AFREAT P E SKA KSR AL FR.

S 3

FHIC R, KAPH, RIE, MO, L.

—BRETT T SRR HATRCR. AR SR 2 A
IO S T x86 A1 ARM ~F-5, FH 43 HITEM
-5 _EXF MWA-VCS #EHu0850% 8 185MHz I
) YA XL A T B B A T T S 0.
REEeT

o SFORINRERE AL, 75 28 4~ CPU
1) x86 FAAL_EATIZTTH R T 10.4-12.2 %, Jf
FIRC%EH 36%; 7 96 4~ CPU .0/ ARM A |
(RIBATH R 200 T 27.6 £, HATRER 31%.

o 7£ x86 F1 ARM T34y S _EHATH W H4T
AT A, R THALM x86 ] ARM &1 #
FEPE. T ko B 8 R AT 5 0 R AR A7, ARM
FERm TR S E 2 R R AR
Hik x86 PR EM 1.1-1.3 £, X AEEREIR
tH ARM 75 57 SKA FdRAb BT 55 i E R ).

o FRATRIA Ak S5 3 Aol ik vl B2 488 2R 10 I 1] 9 RE
D T — AR, XA S kb 2
K.

[, i A PRAS 2 i 1 B AR AE AN (U B T ik
i B A LRI R, 38 W] DAY R 2 HoA .
FRMPEREML AL, X E SKA DI L R K3
WA RAHER (48 251)

IEIVER, AT TAEREREH#— PR
HATRCR A F 4L PRESTO 454k I, K& A
MWA-VCS [f) SMART & J i 5 A5 i 8 264 7
REBEER) 528, PASRIE ARM “F&EIE . T
RIRF 2R R SKAT i, FRATTRHECLT 7840 1 4,
0 fioh B4 SR PR . TR, ARM -5 0 &4
2 R E AR R .
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Parallel optimization of the pulsar search pipeline on China
SKA Regional Centre Prototype
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200030,China

The connection between astronomy and high performance computing is becoming stronger with the devel-
opment of cutting-edge observing facilities such as the Square Kilometre Array (SKA) and the proposed
innovative platform for big data and high performance computing. Astronomical computation is character-
ized by huge data volume and massive parallelism, especially for pulsar search which is one of the leading
scientific directions of the SKA. In this paper, we present an approach to accelerate the pulsar search pipeline
based on OpenMP and multiprocessing techniques, propose a method to solve the load imbalance problem,and
successfully has the pipeline installed on both x86 and ARM compute nodes on China SKA regional center
prototype (CSRC-P). The performance evaluation from the tests on the Murchison Widefield Array (MWA)
VCS observations shows that our optimization method works well on both x86 and ARM nodes, improving
the relative speedup by a factor of 10.4-12.2 and 24.5-27.6, respectively, compared to the original single-
thread approach. The ARM platform was found to be 1.1-1.3 times faster than the x86 platform in the tested
cases, showing its great potential for SKA data processing. Recently, this optimized pulsar search pipeline
deployed on CSRC-P will be especially used for low-frequency pulsar survey of the Southern-sky MWA Rapid
Two-metre (SMART) program,for various scientific goals including pulsar timing arrays for gravitational wave
detections.
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