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® Common Single-Dish Control System (DISCOS):
integrated backends, common data format

® SRT in operation + expertise in software cross
correlation: «ltalian» VLBI Network
experiments (EVN subarrays)

=) Need for a modern, public radio archive
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' Towards a public Radio Archive

® Collaboration with the INAF Italian Astronomical Archive
Data Centre

® In 2012 start to define the requirements
& for a radio data archive:

» Common data model for SD and VLBI
> Archive architecture

> Web interface

> Virtual Observatory
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MBF-ROOT

|-> GROUPING
|-> SCAN fits.
|> <FEBE-NAME>-FEBEPAR fits

=

| > <FEBE-NAME>-ARRAYDATA-<1>fits.
I
|-> <FEBE-NAME>-ARRAYDATA-<k>.fits §
| > <FEBE-NAME>-DATAPAR fits

> im
|- <FEBE-NAME>-ARRAYDATA-<1> fits

I

| > <FEBE-NAME>-ARRAYDATA<k> fits

I
| -> <FEBE-NAME>-DATAPAR fits
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Tools

file Edit
& al s

1.0' encoding='UTF-3 7>

</ PINAME>

< A Jn 2918526036</
< 3,8257282611</DEC>

014-03- 28 14: 19:43</START>

E>16xBMHz</0BS_MIDE>
<RATE»512,Q</RATE:
NTIME>4430.</ONTIME>

</ PINAME>

<DEC>36, imnejzswnu
<START>2014-03-28 14: 19:43</STAAT>
T Md-

ENNAS >
s MnEs
ATE>512.0</RA
INTIME=4430</0ONTIME>

ble>

<PROJTD>1313F </PROJ
- INSERT --

Syntax Buffers Window Help

Inede Extemsion

u Frimary

ihl SECTION TABLE
z RF INPUTS
3 FEED TARLE

|4 DATA TRBLE
5 ANTENNA TEMP TABLE
E SERVO TARLE

PRIMARY X
HEADER hysics*, v

T7 file doss confom b FITS standard
8 7 momber of hite par data pinsl
7 mmber of data wxes
T/E taset, ugy contzin extens
beibis ek eampport St fooags 1y ot ned in ‘Bstronoay
i 359, babeode: emum 376. . 3591
'by S| Mighini. X Bartolini

IATA]

output atandacd for Tialian o
ays colomn in data splaced with the Tant table, it re
. inpat of cech section

y2 cacl
<rion tabls bas T

e e =
iType

added 53 prinacy hesd
new table to store pusition of Pt e e
0 TEELE

mu 5030 / file oreation date (VOYT-JON-00THh o 00 UT)
* 7/ Mams of the project
Y Home o8 CF the obaerver

7 £ the station
0 1613888010T3675 7 Longatuds e site (cadisns)

e - of th
DATA o0 202855 T96L1321 / Laritnte o tho site. (rodiane)
S50,/ Helght of the site (neters
1/ dabex of be
EXTENSION 1/ Tokal rumber of ssstions
HEADER - 4 7 Wanber of bytes of 3 datx
ooB et sdantities the receiver
- i /5 et
DATA don - 0 11T300724S09617 / Source cight sscension 3t JUOD (¢

= 0 551273155421542 / Soucce declination
7 Source radial welocats

at 32000 (radians)

5 cobs X2 rows
3 cols X7 rows
A cols X 1 rows.
12 cols X 364 rows.

2 ol X 964 rows

LERREERE

1 cols 3 J6A rows.

irizontal Frame

bude offaet in equatorial frane

/ Latitude sffust in aqutorial frme
offset 1n galactic frame

JIERARCH GaLacticLat OFFset - 0. J Latitude offast 1n gulactic fraae

SeANTD 1/ Sean Identifier
HIERARCH SubScanID = 2 / Subscan ldgntlh.u
Haadr | |EEARGH Scheduiatune - oo s0LdiCe-
m mGG IDJADSUB 105973 Log*
————— | Amemancn swbscammvme - 7 describes the scan type basad on teleacops
Header
—_— ]
‘Haadar Hist Flot e Selact
Header | Hist | Pot | a1 | Select
Header | Hist [P0t | Selet

meazanichrescx/iviblivibiFits gluxt = 8 %

7 cols X 2 rows i] Select

ool ol o
R

Heador | bt | Pat

26 cols ¥ 4 rows

13 cobs X 18 rows.

]

ﬂ|m

image

Dinary

Dinary

Dinary
1 FREGUENCY Dinary 6 eols X 1 rows Hoasor | test | pot | | Select
4 INTERFEROMETER_MODEL  Binary 20 cols X 210 rows Mﬂjﬂi’ﬁj
. WO o NS e | | e
= e TR R R R s ][ ] |
st e N e S [ ik | (v | v
e SYSTEM_TEMPERATURE Binary 19,00 55 0 rowy easor | vest | mot | A | semect |
0 PHASE-CAL Binary 17 cols % 370 nows Mﬂ]ﬂﬂﬁj

T1 Tor ]
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A common data model

file_info

file_info_id: INTEGER [FPK ]

file_path: VARCHAR(255)

te_time: TIMESTAMP

torage_path: VARCHAR(25S)

file_version: INTEGER [ 4K ]
file_name: VARCHAR(255) [ 4K )

MBFITS block diagram v.1.6

Single file: PRIMARY HEADER

PRIMARY HEADER

grouped files:

[ crourncTaBLE |

subscan

monitor_data

monitor_data_id: INTEGER [ PK

)

subscan_id: INTEGER [FK ]

— 2 monpoint: VARCHAR(255)

subscan_id: INTEGER [PK ]

[ fits_id: INTEGER [FK ]

subscan_number : VARCHAR (255)

| usrframe: VARCHAR(255)

Observing [ SAAN ] [ mle  [hewter

H

& setup [ ] [[reser ][ ez | une
-

E] hwschands 2 buschands

H FEBE | FEBE 2 FeE L e

Z

& 2 Data associated
2 Raw backend dafa Raw mapiitor data parameters

23 x 2 table rows

§% 2 = E '

3 E g E 2 ntegration
ig & 2 "
b z é ARRAYDATA

£s ¢ E = and DATAPAR
g% g z entries are matched
z ; s by MID

2 baschands
FEBE 2

3 bascbands.
FEBE |

Interpolation to backend time
I stamps from ARRAYDATA I

feed_id: INTEGER [PK ]

febe_id: INTEGER [ FK ]
feed_number: VARCHAR(25S),

feedoffx: DOUBLE

.

feed_baseband

mjd: DOUBLE
monunits: YARCHAR (255)
monvalue: DOUBLE

subscan_phase
lsubscan_phase_id: INTEGER [ PK ]|

e<subscan_febe

— _gegpulbscan_febe_id: INTEGER [FK ]
I iphase: VARCHAR(255)

lsubscan_febe_id: INTEGER [PK ]

— — —eigsubscan_id: INTEGER [ FK ]

febe_id: INTEGER [ FK ]
lscantype: VARCHAR(255)

arraydata
H—— — — —ggarraydata_id: INTEGER [PK ]

_setup

febe_setup_id: INTEGER [ PK J+— — — — —-gifebe_setup_id: INTEGER [FK ]

febe_id: INTEGER [FK ]
freq: DOUBLE
bwid: DOUBLE

subscan_febe_id: INTEGER [ FK ]|
baseband_id: INTEGER [ FK ]

channels: INTEGER
r — S<restfreq: DOUBLE
| bandwid: DOUBLE

| £

channel

baseband_id: INTEGER [ PK ]|

ichannel_id: INTEGER [PK ]

febe_id: INTEGER [ FK ]
baseband: INTEGER

larraydata_id: INTEGER [FK ]
ichannel_number : VARCHAR (255)

_I_

A

feed_id: INTEGER [ PFK )
baseband_id: INTEGER [ PFK )

used_feed_bassband

channel_used_feed

channel_used_feed_id: INTEGER [ PK ]
channel_id: INTEGER [ FK ]

apereff: DOUBLE

feed_id: INTEGER [PFK ]

lbaseband_id: INTEGER [ PFK ]

{5 HSeed_id: INTEGER [FK ]
baseband_id: INTEGER [FK ]

S<iusefeed: INTEGER

lbesects: INTEGER

data: DOUBLE

FEBE | FEBE2
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Astronomical data preservation

Observations comprise:
* The scientific exposures
e The data+instrument+site metadata
e The observing schedule
e The observing and telescope(s) logs

All this information is needed (and archived!) to guarantee data
reuse, preservation and curation

m=pscientific exploitation

ICT Workshop 2017



| Administration Layer |

[ & Metadata management

File Importer | —IMport gatq

(abstractclass) %,
N “b,?,

%

N " Read data
from archive
RADIO
Data Importer
TANGO DS &
- b= ] Resolve
T Raw data .
Metadata —
Eile Metadata Data
Detecting Exporter Exporter
TANGO DS TANGO DS TANGO DS
LT | L LAl . — |7 ; ‘C‘i’i = 7[)7'7 —
etadata ata
WEB PORTALS | Importer Importer
TANGODS || TANGO DS

WEB SERVICES
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E Remote
I Mirror/ Backu




' Radio Archive features

* Web GUI
* All data public after a proprietary period: INAF policy

* Who are the users? PI, general public, telescope staff.
Authentication & Authorization (SSO)

* VO-compliant services

ICT Workshop 2017



p—————_

The Radio Archive Web Interface
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The Radio Archive Web Interface

Degrees

Decimal degrees

VLBLIT search SD search

File name |
RNhh.mm.ss.sss Decldd.mm.ss.ss5 Radius|zrcmin
g:tseenratian From:[\ry-MM-DD To:[\\¥¥-MM-DD
Frequency MIN:| MA)(:|
Project ID |

Search | Reset |
I ——————— ]
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Simple search

Radius|zrcmin

To:|‘f’W‘f—rv1 M-DD

Doaies File name |
Decimal degrees RA|hh.mm.ss.sss Decldd.mm.ss.ss5
Obsenvation  From:[v-1M-00
Date
Frequency MIN:l MA)(:|
Project ID |
= Telescope [\J‘LBI—IT
O Pl Name |
] Exposure Timel
Antennas Vedlcinag
H ® Any antennas :l!sl-t-!!- o
SET
(O Select antennas
O Data Rate |
Channels |
Channel |
Resolution
Search Reset |
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Degrees

Decimal degrees

Simple search WLBI-IT search

File name|

Decjdd mm.ss.sss

Rﬂlhh.mm.ss.sss

Radiuslarcmln

ICT Workshop 2017

Obsenvation  From:fr-1M-00 Torry-MM-DD
Date
Frequency — MIN] MAK]
Project D |
O Telescope Any |w
O Frontend Any [w
O Backend Any [v|
] Bandwidth |
| Eqinox 2uoo[v|
] Exposure
Time I
O LST Minjhh.mm.ss.sss Mai|hh.mm.ss sss
O Scan Type Any |
] Scan Mode  aApy [+
] Scan Any [
Geometry
O Switch Mode  Any [vl
| Freguency
Resolution
O Rest
Frequency
Wobhler
O ScanFrame  apy [ U Any—[vl
Observer
O Frequency | U I
Beans
Creator
[ Scan Speed | U I
Format
O Wohbler any[ v | g Vgl |
Search | Reset |

Interface




Degrees

Decimal degrees |

L
C

C

C

Radio Archive

File

20100128-221111-3C286 targz

20120223-030455-test tar.gz

20120229-040455-3C123 tar.qz

201207 28-030455-test tar gz

20150123-221111-3C286 targz

20150303-210000-source] targz
20150603-210000-source] targz

20140128-211111-3C286 tar.gz

C [] 20150917-132441-maintenance-w3oh.targz

[] 20150917-132644-maintenance-w3oh.targz

dateobs ra_char dec_char projid min_freq max_freq

2010-01-28T22:11:11 13:31:08.287 30:30:32.96
2010-01-28T22:11:11 13:31:08.287 30:30:32.96
2010-01-28T22:11:11 13:31:08.287 30:30:32.96
2012-02-29T03:04:85 04:37:04.375 29:40:13.82

2012-02-29T03:04:585 04:37:04 375 29:40:13.82
2012-02-29T04:04:55 29:40:13.82
2012-02-29T704:04:55 29:40:13.82

2012-07-28T03:04:55 00:27:00.000 31:35:00.00
2012-07-28T03:04:55 00:27:00.000 31:35:00.00
2012-07-28T03:04:55 00:27:00.000 31:35:00.00
2015-01-29T22:11:11 13:31:08.287 30:30:32.96
2015-01-29T22:11:11 13:31:08.287 30:30:32.96
2015-01-29T22:11:11 13:31:08.287 30:30:32.96
2015-03-03T721:00:00 09:41:57.300 87:48:17.77
2015-06-03T21:00:00 09:41:57 300 87:48:17.77
2014-01-28T21:11:11 13:31:08.287 30:30:32.96
2014-01-28T21:11:11 13:31:08.287 30:30:32.96
2014-01-28T21:11:11 13:31:08.287 30:30:32.96
2015-09-17T13:24:41 10:05:26.074 73:20:00.06
2015-09-17T13:24:41 10:05:26.074 73:20:00.06
2015-09-17T14:31:15 02:27.04.100 B1:52:27 .10

C [] 20150917-142836-maintenance-w3oh tar gz 2015-09-17714:31:15 02:27:04.100 B1:52:27.10

2015-09-17T14:31:15 02:27:04.100 B1:52:27 .10

L [ 20150917-143104-maintenance-w3oh tar gz 2015-09-17T15:11:15 02:27:04.100 61:52:27.10
C [ 20150917-145106-maintenance-w3sh.tar.gz 2015-09-17T15:21:15 02:27:04.100 00:00:01.74
[] 20150917-145343-maintenance-w3oh.tar. gz 2015-09-17701:30:45 02:27:04.100 00:00:01.74
[ 20150917-150250-maintenance-w3ohtargz 2015-09-17T11:30:45 02:27:04.100 00:00:01.74

2015-09-17T13:26:41 10:05:26.074 73:20:00.06
2015-09-17T13:26:41 10:05:26.074 73:20:00.06
20158-09-17T13:11:15 02:27:04.100 B1:52:27 .10

[ 20150917-125302-maintenance-w3oh.tar 2015-09-17T13:11:15 02:27:04 100 £1:52:27 10
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2018-09-17T13:11:15 02:27:04.100 B1:52:27 .10

1310 5000 5180
1310 7000 7330
1310 12000 12330
2312 5800 G400
2312 6500 7100
2312 5800 G400
2312 6500 8548
1310 5200 5530
1310 4800 4950
1310 5000 5330
1310 18000 18150
13-10 20000 20330
1310 22000 22330
315 4800 4950
315

1310 4800 4950
1310 5000 5330
1310 5200 5530
1517 22000 22600
1517 22100 22550
15-15 22000 22600
1515 22100 22550
1515 22150 22450
15:21 2900 | 4900
1508 2900 4900
1503 20000 22900
15-14 20900 22900
1503 22000 22600
1503 22100 22550
1501 22100 22550
1501 22150 22450
1501 22000 22600




The VO perspective

® Analysis of VO Dataset Metadata Model
® Analysis of VO ObsCore mandatory components
* A look at the CAOM model

® TAP service and data access via Datalink

ICT Workshop 2017



VO Dataset Metadata Model

Generic high-level metadata needed to describe a file or files which
are considered to be a single deliverable (IVOA Dataset).

dataset ‘

= Radio dataset case:

+ dataProductType : DataProductType
+ dataProductSubtype : string [0..1])

Dataset Metadata are saved ¥ F
either in the dataset itself or in = i
the database.

—1 1

[ + publisherDID : anyURI [0..1] =
+version : string [0..1]
+releaseDate - datetime [0..1]

+
+ version : string [0..1]

+ date : datetime [0.1] e h
+ creationType : CreationType [0..1]
- + rights
<<Subset>> cookact 1 0.1
o ,, =
$ b ¢ {pastyiadiuaf [ Contact ‘ AccessRights
1 + collection + creator I
1 + level : RightsType
party s \ - ) + startDate - datetime [0..1]
' Collection -l Creator +endDate : datetime [0..1]
+ party | +name - string —
Role Party == , +reference
0.1 1 - [ — + publisher
name : string / Publication
Contributor £ +refCode : string
i + acknowledgment - string + publisheriD : anyURI [0..1]
Organization Individual
+ address : string [0..1] + email : string [0..1]
+ phone : string [0..1]
+email : string [0..1]
+logo : anyURI [0..1)
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VO ObsCore

Global data discovery and access
(multiple TAP, many archives)
requires to expose

a uniform, standard data model.

Analysis of the VO ObsCore
mandatory components.

For (at least) data discovery
purposes, all the required
metadata core components are
present in the radio data model.

ICT Workshop 2017

+ characterisatioh |_Characterisation

SpatialAxis | [ Spectralaxis | [ TimeAxis | [Observableaxis|[ PolarisationAxis |

I I
k]

CharacterisationAxis

+ calibStatus : Calibration...
+ NUMBIns : integer

=
ataProductType p
EI : CalibrationLevelType

i ProductType

nnnnnnnnnn

+ Curation

aaaaaaa

+ name : string

[ Facility | [ Instrument | [ Filter |




The CAOM Model

r\mﬂwi

Common Archival Observation

Model @ CADC

CompositeObservation
-> Observing Project

Artifacts -> tar files / MBFits

Chunk -> single subscan or file

denormalized

ICT Workshop 2017
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TAP and Datalink

© TAP service:
e |A2 implementation

e custom User Defined Functions to

improve query performance
get_table = f(pos, freq,...);
pos= f(ra,dec,rad,..);

e UDF at TAP level? (TBD)

e Datalink access to datasets

e Access to complex datasets: content
list, ancillary resources (related

datasets)

e additional metadata (provenance,

data quality, etc.)
ICT Workshop 2017

file_info

file_info_id: INTEGER [ PK ]

data_file_id: INTEGER [PK ]
|

Istorage_path: VARCHAR (24)
file_path: VARCHAR (20)
file_version: INTEGER [ AK ]
file_name: VARCHAR(100) [ AK
update_time: TIMESTAMP
data_type: VARCHAR(10)
last_version: BOOLEAN

schedule

dec_char: VARCHAR(18)

schedule_id: INTEGER [ PK ]

storage_path: VARCHAR (24)
file_path: VARCHAR (20)
file_version: INTEGER [ AK ]
file_name: VARCHAR(100) [ AK
update_time: TIMESTAMP
data_type: VARCHAR(10)

last_version: BOOLEAN

scantype: VARCHAR(30)
scanmode: VARCHAR(30)
scangeom: VARCHAR (30

- “-—_id:MEGERé%]

data_file_id: [FK
febe: VAR )
frontend; CHAR(15)

backegd “WARCHAR(15)
swt:%ﬂ: VARCHAR(30)

baseband_d: INTEGRR Py

< > A/ l
AN CER)

O
¢

_______ @gm—e

frubscan_id: INTEGER [PK JV

ldata_file_id: INT )
Jeubscan_numben (10))
Wﬁam:@‘i
S
eF M
RO
| el

AR
fobe_id: INTEGERA(FK ] ¥
M‘m&'{zo
freq_bin: INAGZR O O

subscan_feg 4d: INTEGER [ PK ]

sméan&?!‘dTEGER [FK]

e_idWTEGER [FK ]

M)
H—— $
e‘i&é@"o”

(9
&0 Sl
0*/@ £ ’
Y & ferapiatgg® mEcER (FK]

25

&7 Qsgfn febe_id: NTEGER [ )
@/ _id: INTEGER [FK ]
Is: INTEGER
@Q \fsorreqes:me
) <7 ® festfreq: DOUBLE
X', DOUBLE

o Qegid: INTEGER: [ FK )

N freq_mbfits: DOUBLE
'Z} freq_fits: DOUBLE
imin_freq: DOUBLE
max_freq: DOUBLE
ifreq_vibi: DOUBLE




Conclusions

® Public Archive for the Italian radio telescopes:
definition of a common data model, flexible
architecture

* Web interface: definition of query parameters,
SSO

®* The Radio Archive and the VO: ready to go

Al 1718
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