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H i A2 X SKAKE AN R 410 W 1h & OC H B, ok
TN S P R A B BOR kR =
7 4 BR O i 7 0 48 B TE 5 ) 4 (Worldwide Large
Hadron Collider Computing Grid, WLCG), 24 Al #% %t
P& K M & hE 1 BE 2% 20 Ab 3 85 (Science Data Pro-
cess, SDP)f% %1 #l| %% NSKAIX 1 71 .0>(SKA Regional
Centre, SRC) 7 22 /5 18 Fa 7€ 1) I Bs X 48 2 F¢ 101 AR
5 £ ASRCHEL I 70 4H 9 1F £, 9 T W ESKATK)
Bo¥E &, 2% o & /> FF 2 IK 2100 Gbps 7,
7 fe PR UESKAL™ A= (1) 2048 F2 g K B Hb 7 Uk B %%
ANSRC, SKALIE iz 17 J5 43 & BISRCHIH 4k I it fiti
4710 PB, 5774 /> 75 2225 PFlops [0, X 45SKA
TEN SR T PR AR B AR ] DA D FEF (it 2
% (1) 550 07 >R A BRECH AT, G e b K R R R o R
FES RN T AR Hh I SRC 71,

B 2021 K, HrE ML T L (High Perfor-
mance Computing, HPC) A % %% 7£ H A F'Riken it 5
Bl 0 i Fugaku, HPLAEHE I 58 7] 9442 PFlops,
% AT E 1 I8 8 H1 IARM AG4FX AL 45, JHAE
H & 8 B Tofu D ICHE A BE A7 15 250 2 18] 1 250408 4%
. BEE 2T BOR 1 Kk JE, A4 2 B0 AR (Mullti-
Core Fiber, MCF)%%, 4 Hif 4% BR FLIHE ) 1 5 7 56 L 400k
F 7618 Tbps. 5k Ft fie PR (ITHPCAT 2 R ) TLIEC 9 2%
FHECEL, SKATIEL 75 3K 5 Bl 4% AR AN SEAR K,
A1 — Rl A AUk O 4R T 40 il &= AR,
TSKARFEEA T8 7 M8 2%, IR 2 1 10121 ik
TR A ER ) EE R+ B 2k U HPCIE 3 I A
Aevm 2 H 20 8 R 75 3K, SRCIP) AL BN 75 22
A8 FH S R AL 0 AN ) R 2 L A5 P AS T3] P Ak 2R
2 L4161y i e A 2 AR A A0 25 SR B TH R AR AU AN
TEft 3 SR B S AT 7 S Ab B

R TG E20194FE11ASKAT. 8 k< F kR
fi 7 ESKAIX 4 # 0 5 Y Hl(Chinese SKA Re-
gional Centre Prototype, CSRC-P), iX #SKAZH £\ &
ettt St b B SKARX S5 0 JE B AL, [ESKAFRY
vk B BN AE S & B R AF il A 2% SR D7 T
R T e AT W, 24 BICSRC-Pit 5 °F & Kk H
S H % iF, 5235 Intel X867 M. 106 ARMT
F4£ 18 FINVIDIA V100/JGPU™S £{, CPU s S 11
#16641%, H.451 TFlops /XU % 5. 77; #1746 5.1 PBS>

1) https://www.top500.org/.

Hi S A, LI55%I0 17 fit O 477 LT SKARI 58 5 #
PE(FE AL MWA, ASKAP, MeerKAT), N #5174 15
BRI ST SR 1100 G InfiniBand X 4% H B, 5
A FABSRCTY A5 H AT H % % =15 Gbps W 2% 7 58 11,
TESKAMI A R 2 B AR T 1 2 1 42 B ATt 113161,
% T 6 IE S INSKA X 35 m 0 4 BR /0 25 JE .

ARSI BRI 48 NI B ) B BT AR, —
B HISRCHIE = HHE(E B o, ko 2 % ik
P S E s U7, J8 e 0 A i 2 DL R B ) R SRR
SKA B ARE R, BT SKALFALI AL B H A
R Fe 24 [ 4k, 22 T RE ERCHE A AN AT AR R LA Ak B
I SKAI B 5 A7 oy A 50 B B 51368 2 11 2L Ak Js )
X ECHE AT B AR i A FEESIE H
A CSRC-P_E 34T () sz 36 Ak, 15t BARBUR R, L
IR i) IR SKA L ES 48 It () Bk O 5 4 RS KA IE :ig 47
J&, XFCSRC-Pit- 8. A7 fili F1 5L F1 F 5200, AT 25 H Xt
AR CSRC-PHUHE AL, 1) — Lo 2 SN F K.

2 SKAXIER

K E 3 HLE B o 26 L AE 5 BIASKA R It 5 FE 41
Jo W R B4 W, 28 0 A5 40, B - % 4 #5 (Analog to Dig-
ital Converter, ADC)¥% it 4 ¥ 715 5, Fifi J5 £ 4 ot it
ANCSPHEAT A ICALEE, i HA AT LR B, X Se 40 ks &2
A TR AE, PR AR AR G D At ot L
W, R G, X BB R IF s B BIBA, #E4T
Ja SR T T AE.

B AT, 7R AN B W AL B AR R, SKAT-
low (1) 4 [ 3k 38 3ot w6 7% 4b BE 1% Jifi(Remote Processing
Facilities, RPF)Ab B J5 5 #% -0 3 i 1 o g 4 22 35t
£ (Central Processing Facilities, CPF)4b B J&5 H) # 3E #£
% B Bl 2% i F b 0a(Science Operations Centre, SOC),
SKAI-mid ) fir 5 65 3 B #5383 CPFL fi $/SOC, J& 4t
2l Fb 2% 4b 3 A0y (Science Processing Centre, SPC)4)
KB A T 2 KINISRC, HSRCHEE B ¥ I Uz AL 25
Bl AR P

FR I 1 AT 50T I BE TR 2k U181 SKATI VESH S 4L
MR 7R, HAN g 00 A0 2 58 18 B RAE, 95 bR
I A 238 L . X SKAT-mid W I 1T 5, K 2 50
A% 3R ZAE /N, PASKA-VLBIAN I, Al M iE —
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K AR [Iﬁigzsqmu] [IE‘@%EEP'DJ I
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Figure 1 Schematic of SKA observation data flow.

64 Kok AT DL 2 W) 75 k2.

M HISKARE 151 B Z R H #5(Key Science
Project, KSP), BL¥6 42 & A= iy (4% W5, I FH ik oh 2 70 22
TEAT 51 1 B It 56, 58 W R IR A AL, B R
. FHFES5EEEE T, 5 B A RN R
W, X LEKSPH AL FE IL A 3 2%, RAKY) B 4 5 5
BT A R A R R i A 119200y T B ORI
ANETT LA, SKATENIZAT I, & T HHE 0K K g S
REE, BIRZE & KRERREKI. BEESKALRIF T
R, AT ESKAR B FEY R BUE. 7 #2803 i
B8 7 90 [ ) H R A R o N R A S L (High
Priority Science Objective, HPSO)Ti H, £3 ) iZ {1
UE A8, FRE WA E T2+ 11 kg, B A DR
PR AR 2 SR A A o 1 B R (B B 5T T 1R, O
*1 SKAI (5|55
Table 1 Parameters of SKA1

SKAI-low? SKA1-mid
& 5 B Nyaton 512 197
A3 I 18] 2ump 0.6 0.08 s
PRAEIEN 256000 256000
I Nieam 1 1
FEZ/ 4% K/ND 35m 13.5m/15m
1 KFEZE Brax 80 km 150 km
L TEA, 300 MHz 770 MHz
IR 7 arcsec 0.25 arcsec

a) SKA1-low {145 —A™ G 3 AL 52564 5 410R] A XU fb R 2%

2) https://jumping.jive.eu/exec/d10.2.pdf.

T2020% J5 3l T2BISKAR % & I, 735 8 5 1 7
1 (the Epoch of Reionisation, EoR)I H Al fik i 22 1l H .
EoR¥ ) F 24 T SK A S 5 B 1 (1 W08 I 5048 5 30 5 1)
20, RIS S0 K X PRI R, MGe it b 487 7
TR IR T B AR S R R, Bk E T 32
F ik it B2 4% 28 (Pulsar Search, PSS) Al ik it 2 1 (Pulsar
Timing, PST), i3 3= Z R A TALL 51 7 BB AR
PR IR K 5 B - e g 1,

R 2 BTSKAYG 3 B 5IMWA, ASKAP, LOFAR
LA, T AL AR BISRCH 4 B 1 204 7
TAREAR AL, I AFEEEANFK AL EAR UV (Ultra-
viole) B4 T RAEFL/K LI A= iy UV midh
H¥E. HIEY HUER FL(Point Spread Function, PSF)3. /7
1A DL K Z2 oy H 3 R BRI 2 {5 JE. 55 (21241,

PR SR HHE I ) FLAL K AR EHPSOR} 2 H
T 10251 I L SO0 0 Asf 1) o5 L, 28 A 98 2 0 66 00 W 5 4
HIHI 0 A Bl 283k AH 5 b BRORD T A BE A%, 48R B it
PAAL, B 24 (PR30 16 B FE I H 67 57 A\ (Principal In-
vestigator, PI)% 5 (1) &4 552U, F AR} 2 30 DA
JSKA-VLBIJ H £,

2.1 & i

B 510 v 1) R 2 B i 21 i 4 B RN A 5 T, AR 4R
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ASTA] R 2 0 A, R R 0 5 s S B AN () )W
W B 5] 73 9% 28 1 8 e, AR 5 A8 FH A B ik v 8 % (Finite
Impulse Response, FIR)F1ER 7 {5 B 1H-4% 3 (Fast Fourier
Transform, FFT)¥ HA 7 5 1B L. X FSKAl-low, i&4>
AT IR G R ATAS 5 R HE AN AE (M ER A

U A 7€ R 2B H N, AN R 2 Npo 5 15
A5, S Noanas ™ IR B, BN BUE 5 R A7 98
KA, %S ZE W RE R R 8 AT R, SRR R 2D ON2AY,
TE A FHNITFIRES, 11 5 58 K 20 2N,y R IEFFTH 5
1EHE 4 O(nlog,, ) W] 1, FFTia 5 (i HHU A Nlog,, It
I AN 0k 480 2 TR A S TR E R R B E Y
HN2NiapNantNpol AV + 2Nbands1085(2Npands)NantNpol AVband.-
XT3 R BT &, 8 I 25 A R 4 At IR 1 1 LB AR
RBEAT R, = B T i TR) 23 F 20 2 4y 7
AL R, i fikeh B FIAT 2 PR INFRSE, SKAT-lowfH]
FH 5% 4k B AL IR K & B 3B 4 (Correlator Beam Former,
CBR)E 5124 il (1) Fe s, I A2 30 46 v i 1944~ 2
Holds. AN I R HE A S FFTMIFIR T 5, i 5512
RN, AR VAL B I S A I, Fir DA RG0S
W57 5, Hefn AR B T 2 R aion NI A

Rslalion oc Ny beams N bands N polAf bandS sample -

e b AR, SR AR TR A SRR LU BB K s 5 i
TRAS Gk BB BB T, AR R VAT AN B, vT A
M G 3k g B IACSPFT I % £ 7E Tops 4%, H1 A B 1) 3
1197 (L Ah64TH & T 24 HiTMeerK ATRE #1)) i 2 izt 53, J&
U BH oy R 4 D92 TB/s; A B %1 311310724
KRR, K& R A BRI R 46 5088 G s R N
158 TB/s.

22 CSpP

CSPEZH T XI5k B & il v ) B 24T AH G AL 1
HRAE, TEAH AL B 2 1l 2 HEAT 1 G i SE A M R AR, F
T BR B T 3R 5 5 51 R ) S SUR L (RIS BEAT SRS
HEIELL, TR w2 HE, JH i @ e T4 1
£33l 22 OB 52 . ARG R B AR AS ], Kl 7y ik
S A8 TE A — 38 A 7], 1 AR R U R 2N Noeams, 1818
A Nehan, 6 55 ECA Ny, FECSPIL 22 HEAT S AT 1)
ZF#(Radio Frequency Interference, RFI), T H it 5 &
BUIN, BeAb Al R I AN RE, BT AL IR CSPH H 2

TR EY 6 0 1 P PR S AL B A

]vbeamsjvchanjv~2 N2

stat pol

Rewp o tdump

FH T H 0 O R Ak B 1 HORT & S 4
B HI-FJ7 B B, AR AT 046 N o] I RE (0 i0dis 8%
SKA 1-low ] 5 5 8 2R £ 47.15 Tbps, SKA1-midf %
P Z2)7596.4 Tops.

PASKA1-mid g, CSPH4 K H R 4 1% N\ ity 5 &l
YN Z AR IE, SRJ5 3 AR A O AL B, Ik i
H B0 A B N N 133N SKA K 28 (554100 Gbpsfi Hi 7
%) F164 1 MeerK AT K £k (45 1~40 Gbpshii th % )4 1
HH, CSPI S N7 55 2957 Tops. T B8 545
Ak B ik b B AL SR AR FR AN R, BRSSP
RAZEA, HE—FNS 12418, 55 = J 640004
AL TE; X ik A Z T, 300 MHzfF T4 |
PEALLT75 KHZ 5 T8 B TE, K o 18] 20 9 2R PR B 24
~64 ps; L16.4 Thps I3 B 4 H 24 118,

HH O AL K th RT D0 R MR, B R ) o B R
FESKA1-mid ¥ Fr A L4 F 0] LLIE 2)0.1 s AR 43 i [].
T FH G Kb 2 (1 i 8 &5 S = B G T R ) ) TR R JE
TEHH. LMK 1 12 (Baseline Dependent Averaging,
BDA)F; A 1] LAk /> 5 F 5 o 35 A 28 A 1 T
L RE H 4 &, 38 X A S K A 1-low (1 A5 401, T 14
FABDAR] LA AT Ui H54fs 52 75 A 7] A e I ) B b g2
#150%—85% 126-281,

2.3 SDP

SDPH2ICK H CSPHi Hi I Bt 2EAT 4125 il A8 1 b
H, AR H AT SKA SR 218 BRSNS W A A 2, At Y
AT JLASSKATR B 5 101 H ((9 45 BX Y1 FILOFAR. X F
T IMWAFIASKAP)KE, # F B AR #E. BB 1
B Major) Fl 6 A2 F1IEA R G (Minor),
F f\iMajor/Minor Ny = B {1 B SR . &L HuRIE
)5, SDP{E A Beisk (1) R 25 AL HE S H B AR T S 4,
T AR BT (RS HEARG IR DA — S5 3 i A Y % s 3@ i
525k 72 BGRB8 B 28 R A3 R SKATLFY
BXSDP M AH 5 A 3 152 2% 3R B 11 $i 4 8 2060 45 5 A0
T HE B R 2, 8 R S 2 OR B R A, (H X SKAL-
lowfTHPSOT H 5 1 5 H1 By EoR I 41, K 9 iZ 1 H 7%
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BLAR B ] LR YR A Re A O 2 BR AT S T4 SKAL-
midfJSDPE R B CSPHT i A s LA Kk B B 53
& P (Telescope Manager, TM)F) 4 21, F 4= sl &
b= AR HE = i B, BN S, kL
T3 A G A, Tk S R IR H A, B YRR I
P, B R 28 5 B A0 DAY R KSR HE S 2 R e AR
HEHHRE .

24 SRCHERIFEK

SKA A H Z [k 2 75 2 B Bk B A
Hye b PR KR, I AR R e 30 2 v R P A5ORH
B 7 i, 0 5 SRR SRR PO AR IESDPI 2
R TT, Ao e O S5 7 it A AR A S I 50 H SRl e
XA =, 907 DAAE = ANEEE AN, — A
T iR B G b AR R R A B 7 i B,
T 0 12 40 e 22 PRI B A T L R e it AT
JEAR AL B A A 1L R

—8 ]
—0 ]
— ]

TELH B I AE A TR, SN B A
PETR W 2T~ & ol 77 A 1 R 46 0 I 20, 7ESDPZ4:
Tk A3 AR BRI A0 (R R T, LR AR AL
P Cn G B3 4 A 04 AT DL S 2508 ) R At B8, S
R AG B 1 RN A i T BB R, a0 ST
K /IN IE B T 38 T8 B, 1 B4 I P B 9] 4% 43
R B BRAS DX I E s 0 1 N 4%, R S5 Kl I Lk
PR 32 4 28] X 3 5040w o iR AT 0000 A 3, O R ) A A
N EHE P i (Advanced Data Products, ADP), I}
[JADPH] LU i SRCEE 2 1977 RHL L 45 B & R R
B

TESKALM) T A Ab BRI K 26, A% 8 08 s T
FETHE TR R A TR, W E3FTR, 2915 SKAT-low i
TS 8] 15%FN31% FFTEOR F A% A Tl 28 3% WL, X o2 1
TH 5 B 29 N31%R155%; HE W15 b 35 18 5 1T &
1) 75 SR AH X5 /0, an ik b B 48 2R I 7K 28 &R Gi(Pulsar
Search Pipeline, PSP), %] iSKA1-low_-HPSOH [f1] ff]
39%FSKA1-midi} 7] (115%. %SKAl-lowf &, 1HEA

CSP
SKATHSR > jmsqum
EREH
-
p
— | =
#
&
&
CSP
SKA{ESRME [ igsaE
EREH
HIERR ~14 Tbps
HEE

n
HES S

~1 Tbps ~100 Gbps

~1280 Thps

I ~260 PFlops ~25 PFlops ‘

B2 Hi i s L SO v 5 7E da R A B A AU 2791280 Thps, 4838 SKA1-low I SR & i 2 CSP 5, B 314 Tops,
@I SDP 5 21791 Thps, B Jm ik F % ANSRCI) 4 B £5 9100 Gbps. HRAE20204F- %4 75 (I SKAR S TAEH 2, 50 BRI
SRYESDPRY Bt 2025260 PFlops, Fis #NSRCZ &, 7 3k H25 PFlops

Figure 2 Schematic of data flow. The bandwidth of the original raw data stream is about 1280 Tbps. It is reduced to 14 Tbps after the beam synthesis
of SKA1-low and CSP, then reduced to about 1 Tbps after SDP, and finally the bandwidth to each SRC is about 100 Gbps. According to the SKA
scientific working group meeting held in 2020, the demand for computing resources is about 260 PFlops in the SDP stage, and 25 PFlops at SRC.

229504-5



AP, P EBEE MBS Y RO

2023 F 53 B2

Telescope time and compute load of SKAL-low/mid

Telescope time for SKA1-low

Pulsar search

Pulsar timing

EoR-imaging

Compute load of SKA1-low

17.51 mmm Pulsar search
mm Pulsar timing
15.0 4 HEE EoR-imaging
Bl EoR-power spectrum
125
2 10.0
o
w
a
7.5 4
5.0 1
2.5 1
0.0

0 1 2 3

B3 SKALMIRSE I H LI 18] 5 15 5 3P4

Figure 3 Estimation observate time and compute load of SKA1 HPSO.

L EBoRITUV ] WL X, Bl d5 38 K 2943 Gbps;
IOV AT W HHE, T84 B %2 4 19 0 $125 Gbps.
XFSKAL-midifi &, B8 14 % 449 Gbps 21,
LAPSP 51, 4 5 % SE I 4% 1 (Real-Time Calibra-
tion, RCAL); {E X % 22 % iR 11 5, &/ Zis A H
1% #E(Iterative Self-Calibation, ICAL), A= B 2% #) 15 €5
F) H5 4 1H % 5 £R(Data Preparation Pipeline Producing
Taylor-Term Images, DPrepA), A& HHL 15 18 14 B 15 11 £
PiHE % 28 (Data Preparation Pipeline Producing Coarse
Channelised Images, DPrepB); T 1 28 5 {4 & 2k it 75 2L
HILAN M AR RSORS 4045 TE A R ) B HE A Zi(Data

Preparation Pipeline Producing Fine Channelised Images,

3) http://ska-sdp.org/publications/sdp-cdr-closeout-documentation.

Transients-FRB

ColL-planet formation

EoR-power spectrum

PFlops

Telescope time for SKA1-mid

HI

Pulsar timing

Pulsar search

Continuum-SFR(z)

Magnetism

Compute load of SKA1-mid

124 W Pulsar search
mmm Pulsar timing
mm HI

107 mmm Transients-FRB
B Col-planet formation

84 B Magnetism
. Continuum-SFR(z)

6_

4

2.

0 —

DPrepC).

R 48 SDP G B 5 T # A SRS W] LLAF H 4 I3
~NSKA1 HPSORI A I 8] 5 TH 5 A 3R il 18 AH L
B INAL 5, SKA1-lowfISKA1-mid# Ji [ 1+ 5 71 %%,
K 2% /b % #13.6 PFlopsH111.5 PFlops, T ASKA 1
B{SRCH #1571 1ifi #925.1 PFlops.

3 SKAl 5w E

N T SEBLSKARIRL: B AR, £ 2 B A 5 HAR TS
T LT 2% R, 7 B I I AL W 1 e R T HL
A AR AT P B B KRR N BT R A R R
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FEMBEARSHEET P EELK R, RS R&ER
B, THAEZ)BEAT IR, SR&RIA T B & KR
FTEE SSEE i NP

TESKA) B A Jiy A1 ik o, 4185 2% 8 T KSPA}
22N (1 7 S R K R R I, SR e 2 TE) o
KR HAZ OS], H TR INUVES, 28 RE80E. 5B
AMER IR R T AR EA R THREE. R
FE. WA B, WAbBE S, SRR, FELKE A AL
HEg N E PR EEN LR REWR.

(1) 7 HER: SEBL AR e BB I TR B R
K. HER IO T IR LS, ST AT &, B4
Sy SEB T A3 (8] HEER 040, 150 kmRIRE %1, 68 GHZIL
TR, Foar P2 a] PLIE 3)0.0629 arcsec.

(2) UVIRIETE 75 28 m) & 4k A v e 1 Wk
I 2 [ AT () 78 2 Y L, B2 R T RE 2 b 5 B UV
THT, 7EMZ 5 B B (1 A o v, PR 7 5 32 BT e R e 11 e
FRE. BB bR LR A B DL M R i R I B
15 B4 FN5 0] LA IR (1) 1 B LA S R 2k (o B # 48 i
TR, DR RIFIIUVE 5.

(3) 20 X3 00 [X 45 32 B3 LR AR R 5 1) R
FE, SRR kv R 38 2 000 FHTZ () 08

3.1 SKA1l-mid

SKA1-mid*# i 5 [ 12 17 Jil B¢ 290.35-15.3 GHz,
MTFHEIAERFEYE, FEHITKAE 21 cm
PE AN 22 1% ) R BORE UL A R 2 i g U8,
% 8 a4 1334 B4R 15 mif) M Bk B R oK
4 FMeerKATPE 51l641 H 15 13.5 mif) K 28 41 Bk
SKAl-midA — N H 2 N1 kmfy# 0 FE. — A BEAL
B 3 km i) 4ERE )R = MR HE R, KL N
150 km B33 HAR A J5y 7 = E a0 4 .

3.2 SKAl-low

SKA1-low B H [FIg T B 50350 MHz, #1#
TEMUR R P 5 ER A AR A R X, B AT T
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4) https://github.com/OxfordSKA/OSKAR.
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mid R DL ER 4 A B, T2 B AR T R AL e A T S
J5iE 384T Rt S I R A i e AR R B SO R
NG,

OSKAR &1 #r K 5= FF & B FH T SKAR 1 i —
BB, 3T 5 950 & U5 #£(Radio Interferometer
Measurement Equation, RIME)ARFLAE 5 7] WL #di,
B Th e R, &k i oA B B K, T DL AR AR
I P 33k i) T DL A e BN & 4 £ HE (Measurement
Set, MS), [FIF I8 BAG WG FITS SCAF #6485 A R AR, Xf
AT UL R B ik s A T g
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Figure 6 Simulation of SKA1-mid using the Tesla K20X. We choose
9, 100, 1024, and 10000 simulated observation sources, and the observa-
tion time for each group of observation sources is 1, 6, and 60 s.
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Figure 7 Simulation of SKA1-mid using the Tesla K40m. We choose
9,100, 1024, and 10000 simulated observation sources, and the observa-
tion time for each group of observation sources is 1, 6, 60 and 600 s.
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Figure 8 Comparison between the simulation of SKA1-mid using the
Tesla K20X and K40m. We choose 9, 100, 1024, and 10000 simulate ob-
servation sources, and the observation time for each group of observation
sources is 1, 6 and 60 s.

Total runtime (Tesla V100)

—8— source 9
—&— source 100
—&— source 1024
—@— source 10000

5000 -

4000 1

3000 -

Times (s

2000 -

1000

01 ® @ ® ®

10° 10t 102 10° 10°
Time samples

B9 i fHTesla V100X SKA AR 51 T A5 0L BT 4 5% [ IS
6. 43 54 9, 100, 1024, 100004 MM JE AL, - 4of 45 2HL W
TUE T 6 WL I B 5] 43 73 A1, 6160 siZ 538 I 15 hit) £ s
R I

Figure 9 Simulation of SKA1-low using the Tesla V100. We choose 9,
100, 1024, and 10000 simulate observation sources, and the observation
time for each group of observation sources starts from 1, 6 and 60 s to
15 h.
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Table 2 SKAI-low simulation filesize (bytes)¥
LD TR FEAE () N,=9 N,=100 N,=1024 N,=10000
1 8442505 8442023 8442025 8442024
6 50365065 50364583 50364584 50364584
60 503178874 503178392 503178394 503178394
600 5030775854 5030775370 5030775370 5030775372
1200 10061493857 10061493377 10061493373 10061493375
2400 20122929856 20122929375 20122929381 20122929377
3600 30184365864 30184365380 30184365381 30184365385
7200 60368673866 60368673380 60368673379 60368673381
14400 120737289864 120737289385 120737289380 120737289388
28800 241474521875 241474521391 241474521386 241474521386
43200 362211753879 362211753392 362211753398 362211753392
54000 452764677879 452764677396 452764677394 452764677392
72000 603686217875 603686217395 603686217390 603686217398
86400 724423449873 724423449399 724423449400 724423449397
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Scientific data flow and array simulation analysis
for the SKA1 era

GUO ShaoGuang'2*, LU Yang', AN Tao', LAO BaoQiang'*,
XU ZhiJun!, WU XiaoCong' & LV WeiJia!

'Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China;
2University of Chinese Academy of Sciences, Beijing 100049, China;
38chool of Physics and Astrononty, Yunnan University, Kunming 650500, China

After years of planning for the next generation of radio telescopes, the Square Kilometer Array (SKA), construction of
SKA phase one (SKA1) started in July 2021. After the formal operation of SKA1, it is expected that 710 petabytes of
scientifically processed data will be generated every year. The data will be stored at SKA regional centers around the
world for further analysis by scholars. This paper quantitatively analyzes the models of the SKA observation station,
central signal processor, scientific data processing, and regional center. The data flow evaluation at each stage and the
demand for the computing power of scientific data processing are obtained based on the high-priority scientific observation
of SKA1. Taking the current SKA1-low and SKA1-mid arrays as examples, the key factors affecting interference array
layout, including resolution, sensitivity, and ultraviolet coverage, are summarized. Finally, OSKAR is used to simulate
data from interference arrays. The scalability and stability of the system are determined using the SKA1-mid simulation.
It can be seen from the simulation of SKA1-low on CSRC-P that the design of the prototype SKA regional center in
China has been fully optimized. In addition, the detailed requirements of computing power and the detailed information
on data volume are obtained. The SKA’s demand for data processing, computing, and storage necessitates a combination
of technologies and interdisciplinary efforts from fields such as electronics, communication, information technology, and
computer.

square Kilometre array, data simulation, synthesis array, data format
PACS: 07.05.Bx, 07.05.Hd, 07.05.Kf, 95.80.+p
doi: 10.1360/SSPMA-2022-0261
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