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Abstract

Astronomy Data Center constructs a system to analyze a huge data set, such as large-scale survey data obtained by
wide-field cameras including Hyper Suprime-Cam at the Subaru Telescope, that require much computing resources for
processing, and operates the system in collaboration with the Subaru Telescope since September 2019.

The system consists of a login node, a management node, 35 compute nodes, a storage with 5 PB capacity and high
speed 1/0O, and file servers with redundant configuration. All nodes other than the management node are connected by
InfiniBand with bandwidth of 56 Gbps or more. Computing resources of the system are managed by a job scheduler.
Interactive use of compute nodes are prohibited.

Although the computing resources at the start of operation were 280 CPU cores and 5 TB memory, the significant
addition of compute nodes in spring 2020 expands the total resources to 1,976 cores and 18.5 TB memory. The additional
nodes are currently used for the analysis of HSC-SSP that also serves as trial operation. After adjusting of queue settings,
the nodes are to be shortly released for HSC open-use observers.

The performance evaluation tests, conducted before the start of operation, reveal that the speed of reading and
writing files is 2426 GBs™!, and that the processing speed of HSC data is four times faster than that on the batch servers
of Multi-Wavelength Data Analysis System.
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FRATH — /N #3

AbhL—
(XFS, 12TB)

M4 : ZERERY 27 L (ARER) SHRRIE.

3 MEERHMA R ARRELB -8

AERBRSE 44 KBRS (57— F)  KBERIT 2/ —F) LSRN (F%ER)
CPU Intel Xeon Gold 6132 2.6 GHz 14core x 4 Intel Xeon E5-2667v4 3.2 GHz 8 core x 2
AE 1TB 256 GB
B 5 3(2%
a7 280 112 48 (32%)
T7 ANV AT A SS XFS + NFSv3

“[HSC 7— & BT | SERCOMMAKE BT 7



R A

AT N EWHN B E TN B2 — 3BT R
AL, HSC 7 — & MLELHEE ORERTIL, LIk EMAT >
AT LERAONY FH—nNEFLEE 2F, K40
AT — N #1 & #2) ML 7-.

DLE3fEAE (KRBT S A7 4 57 — &2/ — F,

LW IR AT ABSER) ORBERSE Y LB L - —
EEIICFLHTVD

6.1 774y R T LOMRERT

(1) 77 4 Vi & s
SET 7 ANY AT MO L7z T

~—2Y7 MIOR[I1]D/N—=T 3 »2103% i L C,

774N AT LD Write & Read BEZHZE L7 X
SIMFDOFERT, HAIIMBs!, HEdzn 7 27—
TH5DH. VODIHEIIFHRCPU T 7 E R E L, K
HBENT > A 7 & TIUEFHRE / — F57 — FT280, 2
J — FTU2, ZUEEMT (FH%R) Tld48TH 5. 10
DITULATIT7 7 ANVEGAEETLIEEL, 1
77 ANDT A ZIIHHTHOHSC T — & ORI 72

T 7 AN A X THADH 100MiB (1 MiB=220/31 ) (2,

F72 110 Call472 ) D7 — F ikt 4 XX1IMiB &
L7z, SRBRBIAERTIC, ABRICHHT 2 &5 — Fo
Fyvyax 7)) 7L, WEIL Write, Readx 1t > b
EL7bDR10y MERTHEML TV 25, Rtk
L0, KBUEENTS 7 — 8 (SS) @ Write 3 & U Read i#
JE1324-26 GB s71 & WHIEOBENN (11272 5280~D) 12
LMWL R ENT, 77 AV AT LA &

FEOMRRETRFEL, oL WRMBNT (%R, NFS,

AH1$48) & Read TL10fELL L, Write THIS0fELL LT
HDHT TR L.

(2) 77 ANRAEY T — 5 Bk

THEET 7 AINVT AT A DOHRERFM I8 L 72X T
~—27 b mdtest [11]D/N—T 3 Y 1.93% LT
TFANYATLADT 7 A NAYF—¥8E (E,
IRAEHERR, FiAoAdn, HIBR) HEEAZRIE L7z M6hsE
DOFERT, HALTEM s, itz o 7 A7 — )L Th
L. FEOXH T 2L T 7 A VEiAE & HE L
LT, 170v287:0) D7 7 4 WIEBENL1,000 &
LCTW5, 77 4 VithsE & HEE L M ARG
WCRABRICHERAT &858/ - FoX Yy v 2%k 70T
L, W4 08ER1Ly N LbD%E3Ey b
R CEM L TWb. 774 NVAY 7 — 7 OEERE
FEENFEIC L > TRECEL DD, &ETORETE
FIE OB (11272 5280~D) 2 & B MEEEHILAR S

N9, 77 ANVY AT LRmEEE RIEOHRER fREE L

POLIEMNT (BZ%, NFS, W51%48) D20 %

R TWE I ERMER L.

6.2 HSCT —ZMIEBFRE

HSC DM 7 — & 5 < Vv F N v FIEHTIZ &
LM RAR S 7 0 7 F T o —HEO AT LEL % 47
VOB A RIE L. IR EORBR T,
MIZFCTH 5. ENTIZHSC 7 — & OFHTLEL Y 7 -
hscPipe D/N— 2 3 6. 7% L, 47— ¥ IZHSC
RN HE DY 2 7T R—=V[IR2] TR IR TWwS
@ (112CCDMK, 378> F) % JH\»7z. Bias & Dark (35
Yav bEASRLTER LA (&N FE@ET1eeD
Y705, F72, Flat &H A4 T2 AW{EIEKNY R
W25 gy MEALTER L7 (1232 F1CCD 4
720 SH). T & FREATILEE &2 18 O F AN 7% FE
EDOMIGEMRITENIRTHY TH S, b DM
D9 B, Calib7— & EKAN O Flat{ER & Fringe {EBL,
Sky VBB, mosaic, stack2¥1/3> RIZD&1¥ a7 (3N
Y T3V a7, Fringe(EDOAINY FDH) ELEDIN
YEPHRDIDIY 2 T) DFEITISH L, Calib 7 —
VRN O Bias B, Dark fERE & — UALE,  Sky fili IF,
TINF N RIEMTA3NY R T1Y a TOFEITTH 5.
FIATILEECOHAY a 7HEFH L7z F 2 —0—&
FFEACFEDOTVD, T2 THFa -4 [q) +IRK
fEHTRET 7HZEWRLTBHB Y, ql12 THIUTRAT
112CPU I 7 MW RET, AERTIEY a 7T AR
HAvid 2 —oRKEHTEI 7HETHERLTW 5.
LW EMAT (B35R) TOREBTIEqles = — % )1
LCWwWh, ZHULERAR TR 2 E RO
F2—OHT, KL DOCPUTT (1637) % fli
HWRETH 5. KHBENT (57— F, #3237 %280)
TINY FIZD &Y a 7HAT BT TIE, ql12
Fa—nHlwilar2otqs6xra—%2 i a
TIO%FEIZHEALTWS. iU, 320V 374
TTqIRF2—FHVE LEHEFERAETIDNY 3
THELIREBIC R L0% BT 5720 TH 5.

M7X V0, KEBEN S AT 557 — FTOMFNIEE
MR L7 Ch 2 LW R (BI%R) Oy
FH—o3 &, 32CPU I T) ZfHH L7256 0K4ME
DESTETTLHFEMATE L. —F TRIUEMHT
VAT AL TOIE T, BREEALEEER TIX CPU
A7 HOE (57— F280120F L T2/ — F:112) 13&
DFEEFEDNL SN, TR, Calib 7 — 1B
D Flat{ERL R Sky fERL, —KALHE, mosaic, stack D X
W78 CPU 2 782 U TR A < 7 5
SRAT LR A S B — 17 C, Calib 7 — & ERL N @ Bias {E
%, Dark{ERK, FringeERS° SkyffiiED & 9125/ — F
L2/ = FTHEUEM (Fa— & AT a 78) TENE



KHBRLH T— & T > AT & 2 AT AOBESE L REEE - BE. PERERTA

m KREREF G/ —F)
100,000

23,871 24,929

10,000

[MB s—1]

Write
X5: 771 IGEAEZREDIER.

o
B 1,000
301

m KRERTQ2/ —F) n SERRERFEER)

25,714 23,539

I I 1,634

Read

m KB G/ — F)  mABRERFQ/ —F)  »SEERREERS)
10,000,000 R
1,033,556
— 1,000,000 282,180
| 208,597
7)) 74,345 97,213
& 100,000 44,343 86,015
S
0,660
£ 10000 5,593 —_—
gt 2,238
b 1,000 I I
100
AERESR oA HlIB&

B6: 771X 8T — 2 EREDER

L CWAIBHALIER, < )V F Ny RO LA I12L D
%< DcPUaTH (57— FogeolzxL T2/ —F
Dqll2) ZHAVTWLIZHEbL ST, WLEEERL A
AT BOERENSE L WIS EEFN TN L7280 T
H5. FRHRLERH TS < & 5o 2 T LB iZ~ v
F NV NENTCTd %05, KBBENT S AT L5027 —
FH 55/ — FCRATALEIZHWV A CPU 2 7 % 2.50%

WZLTH, WHEEREIZ DT 2T7% LA LTz,

FTOHHDO—D L LTEZLNLDIX, YIVF NI F
fEAT N CTl34> OFRMT 7L (71 7 1 7ifid, KRR
g, By u s, &Ehya7ER) BMibin
TBY, ENENOMHT 7 WL HI LI 2] §EC

HHN, FOWBHBIEIR) BH L L (745 —
Box rEREE T, AR TIE233. 2 BRBOSE
74 VY TN 20, BB L 5 1255E]
KRBT ANE —1Z Lo TR DA H D), T
723 B RN 7L O 4s T OB FILFEASE T LT
5 IR DIENT 7L e 720, SEHILFE D S h—
DO TUBEEH SR WIGE, WHIEE BN S & T b A
R OB ICZNIEHFG LR 2b I ERBIFon
b, TOREIIENTE AT BT — Y KETH D
A, CPUITHA L ML THMBIERIC S I EH
BLBaWEEDH D L) DIIERBREBTHLN L 2o
TEERERO—DTH 5.



70,000
60,000
% 50,000
Eg 40,000
B
2 30,000
20,000
i . 0 I
MROFH KIUEHEAT (5/ — )
B2 )LF Ny R g 13,424
m stack 1,675
Sky##1E 238
W mosaic 108
B — R 1,040
B Calib7— 2 {ER 642

7 : HSC 7 — 2 ALIZTRFE DFER.

[
KPR (27— F) SiRRMEN RRR)
14,404 43,389
3,572 5,197
235 582
186 202
2,143 11,507
1,028 3,109

R4 HSCT — 2ABREBTE o3 TRAREFEAL X1 -D—%.

. BA TaTERAMEHLF 2 —
TaATE BB (57— F) KB 2/ — 1) ZEEMN (%R
Calib 7" — & 1ERL 9 ql12 x7,q56 x 2 qli2 ql6
— RALE 1 q280 ql12 ql6
Sky fii 1 1 qll12 qll12 ql6
mosaic 3 q56 q56 ql6
stack 3 qll2x2,q56 x 1 qll2 qlé
SO IAVAN Lin 1 q280 ql12 ql6

7 SHRORE
7.1 HEEHH/ — KO HSCHRAFABRE OB

2020476 H BifE, MEEEHHE / — FOFH L HSC-SSP
T = ORI SIZHIR L TwWa 55, Mb %<
HSC A HBIHZE KT 2 FETH L. BHIKT
ZFENEFNTEHAOPBS F 2 — %2R ELTWSS, B
Tl — FEM — FClra 787z )oxE) &
MR L0, BRCH ) BEto Ly -0
119 WHEMEDSH % .

7.2 HSCHEFAHAZFUSNDZIT AN

FHE — FOMEEIC L YRS 27 A OFHEEIRIX
CPU I 7 T76%, # A € ) | T3EM & KIFIZILT S
M, HSC-SSP 7 — ¥ 7% L2 x 3 B KRR 72 fR AT WL
DEfE N WHIRI T, AT LABMB T 5 &1
FEINDLOT, FHEERAENEHT S L pEE
Thb 2T, FARREZARZESTEDHL 00,
ZAVFANKT R E B35 A A ¥ — 0 HSC F [ F) H #E
HIZT TR, HEOHSCEHEZLHSCT —H A 7
T = MHE, & SIEE NSO KI5 LR
HEOHLE R ENETAHZ L2 fEhcd b, 7272



KHEBLH 7 — & T > AT & 2 AT AOWRSE LG5 - B, MR

LBFEICOWTE, LERY T M2 TOBEARY 3
TRV =Ny TOWRERE, 2020486 H BLAEHSC
DFEFINIRBEIL I N TV D ¥ AT A DR ELETN
PVEEEIND2O, ZIFANE TIZH LHEOHET &
MM L Bbh b,

8 Fx&®

EVREXARLTFT =%ty —TIx, [T A Bl
915 EmEDOHSC %% &, AT £ < ORME
R LS A RKHEBI 7 — & HOMHT > AT 4
ARESEL, 20194F9RF X Y T o BT & Hfm] <& H
FRHIELTCWS, Ky AFaldar (v /) —FE&EM
J—F, BE3SEOFE - F, FESPBOA ML —
VENEBEDO T 7 A V=D OB ENRTED,
AT AOFEEIRIZ20204F6 A BE, ¥CPU I T
751,976, #AT)EMNISSTBTHDH. KV AT AL
MU ERFHFERS AT AL LTRLT—F
7 — RS D LW EMNT S AT & AR 2 BRI
HY, MY ATFLTTHT Y MERZHEL TS,
ZD7zH, K AT AFIHEILWERITY AT L0
THT Y NDEE DL, EHBGET ORI — 2
BB L OSHREREICFE N L 72 iRl T, 77
A NVEHAEEEED 2420GBs 1 TH DL L, F7-
HSC 7 — % OfFNTHE B L W RFENT S AT DNy
FH—NEHH LA OMAMETH D Z & 2R
72, 20204F6 A BITE, AR A7 AFHHE % HSC L [FH)
FBLE & HSC-SSP 7 — & O AT LB IZ I BR L C v

B0, SHRZTANHREIET S L2 TTH 5.

EE

HSC 7 — ¥ AR Y a 7Ar V2 -5 %88
B AT LOBEIIHI2D, NT A BEFr e KLy
Ralb—varyulzrs b, RXT—FtLy5—0
BN LN EMERTHN - Z LIESHT 5. HICK
Yy Ial—arsudas ogERIcE, A
AT LOE AR OKETE R b EEEZOMHA R PC Y
TAY —DEHEIZEL ETERRLIITEMERTHN
TBY, BLEHOELET L., 72KV AT L0
IS DA —T =AYV 7 b2 T EHHLT
W5 IS DORFEEOERRIZEHT 5.
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