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LB (Measurement Set, MS)J2 5 HL 5 Il 72 44
4 1 AE G i P MS)T Iz M A T CASA
(Common Astronomy Software Applications)&¥%{
40 B R R AR B MISHR AS 2 55 20
FITS (Flexible Image Transport System)j& — Ff
i B R SO A A% X, SCRFEMR . iR
% B 1 A7 A0 2 UL B i 25 5% (Hierare-
hical Data Format 5, HDF5) A& — Ffi i 2% (1) i 4 17
fifi b X, 3 T R R B A7 Ak M B, ST 4K
25 LR SO E AR B R T, Bhah, A 1R 4

HAR I B2 a0 5 LA — e B A 2N R AL iy B
R B KA = K /W 22 K U B 41 (Atacama Large
Millimeter /submillimeter Array, ALMA) {# H

[ —Fh £ 3 77645 2UASDM (ALMA Science Data
Model), % '] FH T 774 J5L 46 W0 I 50 445 A0 AH 5% o0
PEPL R T RN AT L A%l i 3 7 A A TR 1
R, AT ZAST7 TG EE 7 & 45 (MSV2). f£4t
IFTTSHE X BA K AE AR A 4 H [ 4] (Low-Frequency
Array, LOFAR) &I b 8 # % FH i O HDF5 4% K
HAA xS H B 4H W4 1.

% 1 MSV2, FITSFHDFsHIRIERILLE
Table 1 Comparison of MSV2, FITS, and HDF5 data models

Feature MSV2

FITS HDF5

Table structure, includes multiple
Data Structure
subtables, supports complex arrays

Hierarchical, supports complex

Simple, table-based

arrays and groups

Data Storage  Efficient, supports complex array

Efficiency storage

Less efficient, text and

Efficient, supports binary storage
table-based

Data Processing Versatile, supports various data

Limited, basic table

Versatile, supports complex data

Flexibility types and complex queries operations structures and multiple data types
Integrated with Casacore, CASA, Widely compatible, Integrated with various scientific
Compatibility ATIPS++, widely used in radio supported by almost all ~ computing tools, such as Python's
astronomy astronomy software h5py and MATLAB
Extremely strong, as the
Community Strong, widely used in the radio Strong, widely used in scientific
standard format for
Support astronomy community computing
astronomical data
Highly scalable, supports various Limited scalability, mainly = Highly scalable, supports various
Scalability

data types and complex queries

supports basic table data

data types and complex structures

Low, mainly relies on user-

High, supports complete metadata
Data Integrity
and data validation

High, supports rich metadata and

provided metadata, weak

data validation

data validation

Data Access High, supports efficient indexing

Low, text and table-based,

High, supports efficient indexing

Speed and queries slower access speed and random access
Larger, supports complex arrays Larger, supports binary storage
File Size Smaller, text and table-based
and metadata and complex data structures
Applicable Large-scale radio astronomy data Small-scale astronomical data Large-scale scientific data storage
Scenarios processing and analysis storage and exchange and processing
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. SR R 9 00 B 0 B KR T L A
T, XL HG ) S B AR I A L Rk AR AR
A LR AL 7 3047 il FOFTT S A% 3 24 72 1X
e 248 B KA (N A B RE R, 2 A7 AEAF il A U T 2
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FITSHs A A48 /9 P G 30 v W . O~ 7 ik
FITSH 3w LA T 5 o T 3 Wk, e
UVFITS" 8}, FITS-IDI (FITS Interferometry Data
Interchange) 4% 2 #2 H | {HIX L8 ik (I FITSHS
T B )R R R S5 P 9 Bl A7 i 1) 1) AL
bb, BT FITSICAR & R A — A3 T S0 R S0k
PN 3 A AR A i 0 B SR AR A T i, O
RIFEI> 25 RE o0 A ATH FEIABL 0 5 3K, M UL FF =
R FAT AL BB 259 .

HDF i 4] BT H br o 52 SRk Bl 1 <&
g 0 b . HDFEE M 0B A m Pk fE, JFid L
175 B e 4 98/ BEUR 5 FH . HDF R 8 R 20 2R K
HEG . MR AT AR AE 2 A B0 2 R AR ) B A
PAT R R, i 3% E H K Al A B K & (National
Aeronautics and Space Administration, NASA)if
5E, 1R 2 R SC 8L Iz 3 e A8 1 HDF#S 3047 1
HDF54% 3 AR Dh g 5 K, £ LOF ARG M 4 51 o
WA, (B S fRSCA A, ARG
FFAN I AR 58 3, kD B S E A 1R R
AN AT R N X7 AR /v AT sy

SMARKRE, SKA. T —ARH K (Next Genera-
tion Very Large Array, ngVLA)M45 §f v 35 ff
Hodls 2 BE A2 2. T WL R A ) 4 B2 LA IR
FLA L PR ANBR AL TGS I A ) 8 A7 i 25K, )
BRI AT Tk WEE B Sl 2t
X SRF R R SCHUHE A7 il AR Y, Al I 0 L
BEXPE. PR, BE T IR AR BOARRIT &R — AU R

BE 7 5 1) H o B B R O — AN R S B Ik
20244F Ji$ 35 B [E X R 3T E - BRI RS 7 R 3L
B HAEZRLENFT7 A BESIRCE (SKAO)
ILFESEH T ESERA4 (Measurement Set Version
4, MSVA)HERA® | H AT C LB T 1 AT
BrORRHIR AN A A B EEX - HERI,
& IF FESKAR} 2= # ¥z 4b £ (Science Data Proce-
ssor, SDP)% 4t [#) #f fil] A1 SKAX 45 0 (SKA
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. IR E R 700 R AR KRSKAORL 7 45
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AR STAL R T e I A e A R A BOR K R ik
FEFEAT 404, VARH T MSV AL 15 R HE 1 0 %
PORBRBAR L . 27T, A4 T MSHUHE A5 R (1
AMEE . HEARKESRERME B3WELSNT
MSV A% 3 154 (1) FE A& 1 AR vt B AR FAH R
) OB F R, B AT PR T 7E SKAZLHE 4b #E
MSVAHI ], X MSV4AZE SKA K SDPFI SRCEE
AT AT T ot S RE. e — 1T T
P 4k
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HiE Lt 0 Bl A7 Ak A0 BAREE, B AE m RUh A
i A0 4k B SR H BE 30 B B 1 A= 1 53 4 0 A
FoAZ 0 B 3 T IAREE 22 B RN 73 J2 A4 45 1,
BE % R VT M 2H 23R 45 B AT AL B 0 (Visibility ) &
FOM DG T B d . I AR A A AL D S R T
KO A B RS AT SR A T b v AR AN e )
fR RS % AESERR B, MSVIRE R 5, s Bl
95 B R SCEURE A7 A 5 AL R B bR AE, IRz Hh TS
BT 5 R SC AR SR

M= E VIV 2R ARAZ DR AR D
19964, Wieringafll Cornwell$2 H! il & 4 $ 4
BRI ORR A, Ay e Bl (1 A7 ik R4S T — i
) 38 A F) S B A 00 H s s X, (et
By L= AYMET 5T, EEHEAE i L, R RAR S

2.1

@Overview - xradio documentation. https://xradio.readthedocs.io.
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B A B A7 4, Je e &k 7 AR AR 1) A8
A5 B, ) A AR R 1 2.0RR A, 3.0 8RR
AR NSV 24 24 iy 35 37T AR S Rl R ST B dis Ak F A A
IMCASA™,  Astronomical Image-Processing
System (ATPS++)"% 7z 3 ¥,

MSSC A 1) 45 4 7] LUEAE & — A 50 )= 1 Hs
i, Forp 32 3R (MAINR ) 2 4% 0, HoAth 4% oK 2%
R kR W H ER SR M RO

1. ER(MAIN Table)

FRAEMSICAE A% L, 7% T T 5 0%
PR IS B & — KD R B — AN R s —
SR RGN — AP0 W E R W RO, ER AR
BANOFECN S ER—8, I AH KA RS, ik
F2 TR IX — A R ER ORI 4 T

o TIME: At Il i [m] 8K, 38 & DA 7 44 4% g B
(Modified Julian Date, MJID)#% 3 AE 1.

e ANTENNA1M ANTENNA2: %t 28 %t M f
PN RERG], A THRRS 5T REN.

e FREQ: i il & 3], 48 [AISPECTRAL _

WINDOWE H 1 2L AR A% AE .

e DATA: T 0 mr W& £, % L —
YEBUAT il (BRI IE ).

o FLAG: #t#ibr &, H T Frid LA Z T4k

2. HBhFRME

4 B 3 M FH T A7 il 5 00 0 4H 5% # oC BB, 41
WIRLALE . W@ E S BN H &S XLk
T AN R OCHR, TR — S 58 B 1 R
gtk &, .

e ANTENNAR: &N KEM L FR. AL
BHmREER.

e SPECTRAL WINDOWZ : 17 fif 4l 3 il i
P4 L AR R 5

e OBSERVATIONZR: 17 WL A 3L A 15 K,
L1 B8 378 4 44 R R A

MSVIFIMSV2/ % 1+ 784> % 5 1 5 H 2l
AR PR, R T o0 R B R R
T8 I 2 1A B ORI 7 SR T R BE AR . 5
() BNF A B 3 Ath R SCE s A7 i A AH L, R ) a2
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G A ST X v 4E ACHE 0 s B B,
DATAZ {7 it 2 HOY 0 AT WL £, T FLAGY
FFAr e 0 28 o, X AP B AN D T B
TUAR, M AE T 65 5 4 B 0 E s 12 AT D o bt
PGSR
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fil o 7 MNOOFEAR H B I 22 A S FEL 30 B 1) B 8 A7
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TE, EERILLE LR LA T I
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A R LI B I, MISV 2 A A7 i 4 ) 75 3R
IS N, 5 BUF 48 AL i A 35 B, B, —
TR T S F T 0 O T e A B TB I s, —
A SEEE I 23 77 42 14 PBI S B MSV23C 1
PRI AF fi 255 2R T 9396 A SRR AR il 7)) o i
KA RGN SCF R G K T B RRIBEAR.

2. MSV2i 34T 4b BERE /1A FR. SKAMI1E £
Bk, i s m o R . m A RS S E
o B IR K 8 V)T A IME R T LR
g BY)HEE R EE AR TR EFR
FIAE . AR, MSV 2 BE T I oK 78 4 % & 4713
5K, FBOLEIA S A Xt EIHR S R
PR B an, 78 277 R A A T [E I 15 [ MS V23
I, T/ O30 2= H 305 35 B AIC, AR O Hb PR ) 1 2548
AR PR AR

3. MSV2X & 28 Wl 45 =0 B SCRFAS 2. SKA
PEH T AR BOUI AL X (o v A A . £ H
PREREE. TS R REHRIFE. T TR
DUEEY, X B0 A7 i sU3R T o ISR SR,
MSV2 B A ] 52, #ELLR TGP DL RRIX
Fepsia. o, 704 2 T A AT B R N, MSV 2 2
B E 2 BN 2 AR B A7, XA DT
KOl S B A J 1, 38 AT RE 51 R B — EiE i e,

2.2 MSV3HERSERMEST

N T HESISKAR 1%, 20184EFF 4f, SKAOH
TE B B 1T PPAL 5 T R T 5 220l B AR A5 E (1 HE B
TAE. 20195 MSV3LAEH KA T — /NI i A
Bl Measurement Set 3.0, X — M f A< i@ 1t 5
N a0 . BRI . 48— M EE 41 BL R
W RAIRE, J73RIE S I R S HUE A7
R0 A T PR 2802 R0 R

MSV35| N T X% DATA ($(# ). WEIGHT
(BUE)MFLAG (brid) B A2 & (1) hid A #AL ),
FVF 2 AN WA I s A7, T 24 10458 FH A i A
DATA. WEIGHTH FLAG% ¥ 48 & 2> 4% W i b
WL I o R AR A B 1A 75 A ) R AR o
IR, e e TR 4, i CORRECTED _
DATA (4 T %% )8 FLAG_VERSION (¥x1ic it
ARG A S AT DUAR 48 75 2L 5E Hb AL BHIX 6 R
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A, TG AN 0 B AR 2 ] FLOAT _DATAR
DATAZ #e, 48— 1 ¥ K 2 504 1T 5 AC8UE 1
17t 77 3. A S AT DUAR 95 75 2060V A 0
AT 11 B0ATA, FEAE TS SR I 2 (kRS B B 8 . X
Tt o5t A8 15 B0 A7 B 0 RS, kb T R N 2R
TUAS [) gl >R PR B 2 1k

MSV35| N T Z 48 i1 £, W BEAM (%
%). EPHEMERIDES (})i % ). INTERFERO-
METER MODEL (F # ¢ # #¢ )1 PHASED
ARRAY (AHAL )5, IX 138 S A A 2% (1 00 I 4%
PRt T 2 R R GE MR Th ae SRR Bl
EPHEMERIDES 3 1 LA F T A7 fiff i 1 R A4 (1)
TEAS B, XX T A B 3 K 4k i 00 I £ 4 JE A
. MSV3i& Xt — e Dy g AT 79 &, Wi FeAHeE
B 3k 3 K 28 (PHASED ARRAY 1) fIH 5 2
(SCANT3R). 1X 4Ly J& Th 5e 1 15 MSV3ae % 5 4
T B 2 1R AR F R S I R SR

EMNF—ANHHKE, REMSV3HE4E 7HE R
TG PR B A7 it 5 5K, (ELTE SRR B H I R 5T 11 A7
fiti 77 I B e AR BT, B, B A H
BEARFEAE T B 2 (1 R G M, H7E b B OK & A0 B
Al fE4 SR AE R B, MSV3I S R Bk sl
TN A, X 0] Re 3BT R FNGES A 1) 38 . 4
n, HE b AR P AR R 08 Re b AL FE 2 A
AR R, T 75 R TUAR 81, aX A SEBR S
A REAE S k. fERE S A P S X R B, A
— e ] P O R E T e AR S HARA L, H
TE S B R AN, 360 T AN B S
[F] B, MSV3ISR A REE 78 70 18 B F R SOW
TR I PRI AR b, 240 K B 2 B 4k 10 0 A5 5
LT, MSV3ERTE — & F2 ¥ b 3 FFix B B 5L
H I T BN [, M DLR TSR LLE BT 1)
A

R R 2 R & Vg T MSV3TE # X VA
BB R CE R, AT —4
RHEME MRS, A BIESNF S . HIX H
) — e i AR, AR SRR KRR T 2%
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R 2 KB 51 i 7y R T4 (ALMA Wideband
Sensitivity Upgrade, ALMA-WSU). ngVLA!
SKAH I, R A8 R SCEE &3 LA & 2, N
T TR IX S ] EMS VAR 4Rt I 1) A AE T U
Python# 4 1 XRADIO (Xarray Radio Astron-
omy Data I0) FSZHL.

MSVAR) 15 T B B 1) 2 7R BILLE = 280 24
el S5 R4 358 17 AT B R 7 DL R RIE I
JeE. T E TR &, MSVAR & A 1E A,
DAL AR ST AR 4 H AT 5% [ [ 22 5 HL R SC & (National
Radio Astronomy Observatory, NRAO)5¢ 1% 1 #H
KA (XRADIO) . #E H 1) % 14 - & £ (Xarray-
ms) M TSSO AT 12087, AT LTI 2, B
fEAEMSVAILE X 53 A7 A 0] e 23— 25 1) ok 51
e, (HEEAMSVARBAAREG A2 KA.

MSV4pyiE&

MSV4E MSHI T 7 WA AH LA KB 5%
BB TENEENCHEER RaoRik T A
20t IR T =it 5. oA i E AR K
HE UL 1 B A B T P e R R R i A
AFR )RR FRAT A B AT T R E MR, By
TR

1. EFRME: MSVAKE 4 & H i 1. X
YT K BLRMS V21 08 75 2208 i o0 B ok
SCHT PR, ELAAR SR G, 00 75 2] 1 o 2 2 i DA SR A%
TR AL, A RS R w09 8HE 288 (o
MAINZR A7 o] WLHE S, ANTENNARA74if K 2k
G R 2 AEE SRR R T s
S TUEE 5 R R AR AE A — HEZE R o1l 4n:
TIMEX 7 i i (7] 2. ANTENNA1FfIANTENNA2
B FE 2845 S B i AL b (Wi E] L AR 3
2R RN 4t B A B B IE %, 8 T H P B AR U 1
ML .

2. U] B ) -7 R A - MSVARE AR T 7t %5
I B AR A 5 5, $dE th Xarray Datasets! "4 B, 1X
e Datasets & 7 K U] B[R] -4 26 X b 1 1 22 4E 3

3.1

“https://github.com/casangi/xradio
®https://dask.org

6’\https://github.com/zarr—developers/zarr—python
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“H (ndarrays). 5 MSV2[#) & # (Table)J& 2 AS [,
MS VA EHE 55 # 58 IR0, 3% 4 43 B4 1 Ak 3 AN
A3 M AR A5 N fa B AN iR L. 5 MS V2 s DR S T
AF AR b, MSVAR] DLAG 2 R RF I 1] - 430 26 ) A
(TR

3. T A B AL P MSVARE it B B Xarray
(9 PN BT/ O F2 FO i N 78 (Lazy load ) ML, SE8L T
o R0 R B I AR AN A B MISV AT R AF 7 14 B3
21 (chunked array)28% | ALHH(H A IR T Dask “4 /)
A1 2ME B2 1 S RF, X AE 45 B8 v] DA AT 2t o B
M SR FEAT TR XA AR P T MS V23R (141
PR BON A R, HAE B 5 A 47 v 5 5 T
AFAE PR 1R )

4. RE R G AT MSV4AE —Fh 45 1
AR, AP AL ) 5 A . X B R MSV4
IR BB 5 S MSV2RE 4 A ) B
MSV4FE T A R4, HoFe T W A5
B IX R MS VAR BAR 1 fe A K FE A0 AR A SR
DAL, A 75 AT 06 200 B WA TR 5 5 4R N 2
PRI Je Foa R I B i A7 A R A — R
1) i) .

5. 2 375 MSVARE W i 2 5 L S S0 AT
W) 2 AT SO, T E . BRI
ML sei BT . BRI AR
KIELZR TP . A g sl R 4% R Tt R 55

3.2 MSV4MZREHER
WKFEX array ik /2 3L RE, MSVARIIZ 0 B4 5 M3
MR B . BE A BE A e B E LR
1. TEHRAE6Z, MSVARLHER AT T Zarr O A1
NetCDF (Network Common Data Form)"g 3¢
R = AU 2 GE BB A AN AT V5 ). Zarr & — Fhdk
T YAF Ak B0t i 5K, & D v R AN 7 TR K
FIE 2 Y B0 B i vt K 70 B (chunking)
MR ARHAR, B8 2 25 ol b A7 Ak 2% 18] JF 42 i 2o de
V7 ) . Zarrh% 3 ST RF 2 M S S A7l R G (A
WA RS s PSS, I HRA mER Y R,
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T A AL HE AR AR S B Zare ) 5 — ML A R
X HAT B2 5 W SCRE, A8 3L B o A Kotk S A 85
[ ELARE$E . NetCDFAZ —Fl 32 4 F it Rk £ 4%
13, BB T 1766 2 45 B . NetCDF#% 5K
HA BRER M, o086 50 5 o0 5 (s hr . Ak
b il AS 25— A7 i, 1 T EE o) BE AR AN L =
Net CDF 3¢ FF i R 04 15 46 F1 7 B f7Aif, & A b
HOR MR 2 5E . R P aamEEm
T H % FF (I Python et CDF 4% {i 1L il A Bl 24 1
FUREHE 22 e AR A Nz —). R, s id
AN B R 2 A AL BTN, MSVA 2Hh fig v 7
ROCHAE B AF it B0 B 45 7 1 12 v DA B2 23 A 3
TR A L [F R, F A Zarr A Net CDF X 2 /i 32
R, 0TS IO E A 1) 2 A7

2. FEHUE AL R MSVAT BL T MSV3f &
5%, 5IN T 4 4 (data groups) IR, LV H
T [ —$ H5 £ Hp A7 i 22 A WA 1) ] AL R s, 111
25 H T MSVARIHE S 4544 . fE XA RSN, AT BA
TE — N B0 4 A A7 iy G v LR B S — A
B A A7 A 8 0k R B R L A X M s
AR T B ) RAE M, B AE T P AN [F AR
A B HEAT ECARCR 2 . A 2H Dy e e SKA %L
AL BT SR T E R, A BRI R =,
E S B B0 Ak B2 AR ) A8 20 7 R D = B 4R
(ms_xds) 1) @ HEA7 i, TE& — a2 A S s 4.
B AR Al DLAE S 4 2 fa L = ] DL R
A . Bk, TR TH —A “base” 2Ll

— > “imaging” #.:

ms_ xds.attrs[data_groups’] = {
‘base’ : {‘correlated data’:‘VISIBILITY’,flag’: ‘FLAG,
‘weight’ : ‘WEIGHT’, ‘uvw’ : ‘UVW},
‘imaging’ : {‘correlated data’:‘VISIBILITY CORRECTED’,
‘flag’ : ‘FLAG’,‘weight’ : ‘WEIGHT IMAGING’,‘uvw’ : ‘UVW’}

}
X H H “base” Ml “imaging” 4 48 4H 3 = A0 [H 19
“flag” M “uvw” #9542 &, {HAH A F ) “correlated

data” fll “weight” #4548 & . LA AL FRRS, P AT
DL ek 48 8 6 MR 4 44, SR EDORH . 1) s

Process set (PS)
NG N
antenna_xds

< \

correlated_xds

« VISIBILITY/SPECTRUM
- UVW

(pointing_xds)

* WEIGHT
- FLAGS

(phase_calibration_xds)

field_and_source xds

(weather xds)

observation_info

(system_calibration_xds)

Measurement Set V4 (ms_xds)

Measurement Set V4 (ms_xds)
Measurement Set V4 (ms_xds)

partition_info

(gain_curve_xds)

processor_info

(phased_array xds)

. )

j\ J \\ J/

B 1 MSVARBHEE AT RR AL AT B B S 3R, BURR R RS ROR. FH“ xds” RnXarray BiE4E, “_info” Fm T4t

Fig. 1 MSV4 data mode layout diagram. Optional data sets are indicated with parentheses. Data variables are represented in

uppercase. The suffix “ xds” denotes the Xarray data set, and “_info” denotes the dictionary.
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3. TEJCEURE FE, MSVAZR A T Xarray ~ HDFS#SA J5 A4 1 5 46 68 /1. R 4E HDF5 2 I 19 3
PR, KT BRA AR B, AR ER P8, 750 BV SO S5 R = 5E i, HDFS 1) &
A5 S B e 5 5, ) a0 NI E] L AR GELCEE LS L1325 ¢ 12 (8 R IX A E 46
Bl AR AL B2 X T8 A MSVARE % B R JiE 1 b2 2%, B R BIMS VAR TU A BUE A 5 B AF
SCREZ RO BE S, FEE T 50 1 I AR e fits, TATTAT LLRE— 2Dl tF MS VAR B s £ 45

_ . MIFAT RS AR R, 2104 L) Lustress X
3.3 HMIXRIEETH PE R G AT LUk FI5-10 GB/sk 1 e 1R ik,

WRICELA BAR Bk, BATTA CLaE— 25 4 #r MS V211 47 52 B 22 AN [R] 1 088 3 10 9047 15
MSVAEAF it FFATIE S 5K — LeMEREARAL (I Y, B & tmk b ik B S0 M & i 1 B v T ik . HDFS
o4 T M s SR R BE X EE ). TRk 1 BE SR JRAE L RFIFAT IS . BRI ER B, HDF5 AT 5L 5 i,
F, MSV2H & Ay Ik 48 Dy g, (H— M mr DL i A LLik #15-25 GB/si e, LA k&, T
GZIP%E 3 377 | 4 B Ak 347 |6 4 . T MSV4R! MSV4PERE 2 5 HDF53: A AH Y.

& 2 SKAKUBAIMSV2, MSVAMHDF5ELE M4
Table 2 Comparative analysis of MSV2, MSV4, and HDF5 for SKA data management

Feature MSV2 MSV4 HDF5

Uses a multi-file directory structure with
Optimized for big data, with an  Efficient when configured
significant metadata overhead, resulting
efficient layout and improved with block storage, making it
in lower efficiency. It employs third-
performance. By significantly suitable for large-scale
Storage party compression software with limited
reducing redundant data, it is datasets. Supports multiple
Performance compression capabilities, typically
expected that 100 TB of data  compression methods, with
achieving a compression ratio between
will result in an actual storage 100 TB of data being
1.2:1 and 1.5:1. For 100 TB of data,
requirement of 33.3-50 TB. compressed to 40-66.7 TB.
compression reduces it to 66.7-83.3 TB.

Limited parallel I/O support, with Designed specifically for parallel
Supports parallel I/O
Parallel throughput ranging from 5 to 10 GB/s. 1/O, with throughput ranging
through MPI-IO, with
Read/Write Parallel reads are supported across from 15 to 25 GB/s. Optimized
throughput ranging from 15

Performance different tables, but not within the versions could potentially reach
to 25 GB/s.

same data table. 20-30 GB/s.

3.4 MSVALRET WX I AR A ToVEAE . Bk, B R O B R MSVARUE (1 &
SKAR KRB 20 70 52 Ak i TSRCE G . o FHEIA A, X5 AT Fe SKAR) 4 i 3
SKA AAOGRD ¥ 45 0, Jo 8210 AAL. AA2F Bt AURIFHSKATFERL 0T 52 AE 7 L 2 1.
(SKA-MidH A 641 T R Zi+MeerKAT 4MHIE K 1. Wi ik, MSVAHE 25494 7 MR A 1)
5 SKA—LOWEPﬁGS/I\ﬁE)@)I%ISEE]]@F. SKA] B AR, I Xarray B B IR ALH], B W1 2]
AR TAE S R JT R. JE g8 an R B, ey W R A S B O L i
K HMSVARHE B RAAA, W JEA &R AR 58 e B WA, Ab T 2% R0 4 R 4R R (A5

©https://www.skao.int /en/science-users/599 /scientific-timeline
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Measurement Set Version 4 Data Model: Analysis and Relevance to
China’s SKA Participation

XU Yi-jun'? WANG Feng!?

(1 Center for Astrophysics, Guangzhou Univeristy, Guangzhou 510006)
(2 Great Bay Center of National Astronomical Science Data Center, Guangzhou Univeristy, Guangzhou 510006)

Asstract The Square Kilometre Array (SKA) has entered the construction and commissioning
phase. However, the storage and processing of its massive data remain one of the critical challenges that
need to be addressed. The construction and operation of the SKA Regional Center (SRC) also heavily
rely on efficient data storage and management solutions. To explore the key issues in SKA data storage
and management in depth, this paper systematically investigates the development history of Measure-
ment Set (MS) technology, the technical characteristics of its various versions, and their limitations in
SKA applications. The paper focuses particularly on analyzing the technological innovations of the next-
generation Measurement Set Version 4 (MSV4) and its potential impact on SKA data management and
scientific research. The study indicates that MSV4, by introducing features such as self-description,
modular architecture, and efficient storage, is expected to effectively alleviate the bottlenecks in SKA
data storage and processing. If MSV4 becomes the standard for SKA data storage, it will significantly
influence the construction of SRCs in China and SKA scientific research. Therefore, it is essential to
closely monitor the technological development of MSV4 at this stage and to proactively prepare
relevant technological reserves to ensure the successful development, upgrading, and transformation of
SRC scientific application pipelines and data processing software for SKA scientific research.

Key words astronomical data bases, instrument: interferometer, methods: numerical, data analysis
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