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* INAF currently manages
three fully-steerable
radio telescopes

® Harmonization and
coordination of efforts
and resources on a
national basis
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The present @ SRT, Medicina, Noto

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

* «ltalian» VLBI Network experiments (EVN
subarrays + others) quite common

= A public radio archive
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/MBF-ROOT
|> GROUPING fits

|
|> SCAN fits

|
|> <FEBE-NAME>-FEBEPAR fils
|

i
| -» <FEBE-NAME>-ARRAYDATA-<1>.fits

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

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

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

|

I

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

|

| -» <FEBE-NAME>-DATAPAR fits

40

m ==
kxml

version=

1313f
VLBLT

02124735

73.8257282611:
2014-03-28 14
NAS>Nt - Md- Mc
4966. 49

E lsxsqu
R 512 RAT

! ouo ONTIM

0340+362:
45,7247090019
36. 370119325

Nt- Md- M.
496649
10DE>16X8MH2
| <ratEs22.00/RaT
ONTIME>4430.

‘ 1313f
- INSERT --

NAME>Marcello Giroletti

30.2918926036</RA

encoding= >

19:43

NAME>Marcello Giroletti</PIN

TART>2014-03-28 14:19: 43

BR® %A

VLBI FITS
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File Edit Tools

File Edit Tools
Index Extension
0 Primary
a1 SECTION TABLE
e RF INPUTS
3 FEED TABLE
a DATA TABLE
i5 ANTENNA TEMP TABLE
3 SERVO TABLE

/>

| Filo Edit Tools

|
| Search for: & find No
L

Extension |

Extension 2

Extension 3

T / file does c
8 / ramber of b:

PRIMARY
HEADER
cd for Inh\y i
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HEADIER

Tux coluwn 1n section table

EXT
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DATA
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cinary header kegw

ENSION he = 'GZ
ADER

DATA

site (metecs)

EXT
HE

ENSION
ADER

DATA

Type
Image

Binary
Binary
Binary
Binary
Binary
Binary

Dimension
0
5 cols X2 rows
9 cols X2 rows
4 cols X1 rows
12 cols X 364 rows
2 cols X 364 rows

8 cols X 364 rows

Header

Header

Header

Header

Heauer

Header

| HIERARCH Asimuth Of
| IERARCH Elevation OFfse
EIERARCH RightAscensi
| s Declination

s
v ‘Astronony

'Jm m.z teble, it re

e position of e primary focus

o creation date (NYY-IN-D0TH 292 UT)
the proje

u e site (cadisns)
tude of the site (radians)

Log
Tdenctibee e scam tvos bused. o televcops:n

376

sections and

at 12000 (c

00 (radians)

———— {HrERARGH Sl

,_l — 1
Hist | ot [ Al | setect |
Hist | Plot All Select
Hist | Plot All Selec!

Help
Index Extension Type Dimension View
10 Primary Image 0 Header [
1 ARRAY_GEOMETRY Binary 7 cols X2 rows Header Mﬂﬁ Select
2 SOURCE Binary 26 cols X 4 rows Header EJ ﬂ, l] Select
3 ANTENNA Binary 13 cols X 18 rows Header [ Hisll Plot | al ] Select l
14 FREQUENCY Binary 6 cols X1 rows Header ‘ Hist IME Select. |
|8 INTERFEROMETER_MODEL Binary 20 cols X210 rows Header [ Hist | Plot ]i] Select |
16 CALC Binary 11 cols X 5 rows Header ﬂ‘ M i] Select
i MODEL_COMPS Binary 21 cols X 210 rows Header Histl Pot | Al ] Select
8 UV_DATA Binary 13 cols X 8410 rows et H_mJ M i_] Sad
s SYSTEM_TEMPERATURE  Binary 10 cols X 0 rows EJ MM i_] @J
110 PHASE-CAL Binary 17 cols X 378 rows Header E’MM Select

1,1 Top |
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A common data model

file_info
file_info_id: INTEGER. [PK ]

torage_path: VARCHAR(255)
file_path: WARCHAR(255)
file_version: INTEGER [ AK ]
file_name: VARCHAR(255) [ &K ]
_time: TIMESTAMP

fits -IF_+

fits_id: INTEGER [PK ]

object: VARCHAR(255)
projid: YARCHAR(255)
file_info_id: INTEGER [ FK ]

phase
phase_id: INTEGER [ PK ]

fits_id: INTEGER [ FK ]
phase: VARCHAR(255)

MBFITS block diagram v.1.6

P PRIMARY HEADER
| GROUPING TABLE |
: g = e
3 setup FEBE | || BE 2 |uh|a
o |_,M0N]m‘l feader
E FEBE | FEBE2
a D: ed
ata associat
2 Raw backend dafa Raw mopitor data parameters
48 o " able rows
£% % P 2 per
R El % integration
Z =
g 22 z Z ARRAYDATA
g = E = and DATAPAR
; < g 3 entries are matched
g g H by MID
E
: FEBE | FEBE2
3 basebands. 2 hasehands Interpolation to backend time
FEBE | FEBE 2 stamps from ARRAYDATA ]‘

feed

subscan_id: INTEGER [ PK ]
Pe |

subscan

fits_id: INTEGER [ FK ]

usrframe: VARCHAR(255)

monitor_data

monitor_data_id: INTEGER [ PK ]

subscan_id: INTEGER [FK ]
rmonpoint: VARCHAR(255)

- e’émjd: DOUBLE

subscan_nurnber: VARCHAR (255)—+— l

febe

febe_id: INTEGER [PK ] |
H—

fits_id: INTEGER [FK ]

febe: VARCHAR(2SS)
swhchmod: YARCHAR(255)

feed_id: INTEGER [ PK ]

febe_id: INTEGER [FK ]
feed_number: YARCHAR(255)
feedoffi: DOUBLE

feed_baseband

—ejefsubscan_id: INTEGER [ FK ]

rmonunits: YARCHAR(255)

ronvalug: DOUBLE

subscan_febe
lsubscan_febe_id: INTEGER [PK ]

febe_id: INTEGER [FK ]
scantype: YARCHAR(255)

_, febe_setp

febe_setup_id:

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

[— E‘Esubscanjebefid: INTEGER [FK ]

baseband_id: INTEGER [ PK ]

H— — — — —geJarraydata_id: INTEGER [PK ]

INTEGER [PK JH—— — — __qéfebe _setup_id: INTEGER [FK ]

- — “S<restfreq: DOUBLE

—

febe_id: INTEGER [FK ]
baseband: INTEGER

+

T " %

feed_id: INTEGER [ FFK ]
baseband_id: INTEGER [ PFK ]|

used_feed_baseband

apereff: DOUBLE

feed_id: INTEGER [PFK ]

baseband_id: INTEGER [ PFK ]

Husefead: INTEGER
besects: INTEGER

—_

subscan_phase
subscan_phase_id: INTEGER [ PK ]

phase: VARCHAR(2SS5)

arraydata

subscan_febe_id: INTEGER [ FK ]
haseband_id: INTEGER [ FK ]

channels: INTEGER

bandwid: DOUBLE

ﬁEj

channel
channel_id: INTEGER [PK ]

arraydata_id: INTEGER [FK ]
channel_number: VARCHAR (255)

channel_used_feed

ichannel_used_feed_id: INTEGER [ PK ]

ichannel_id: INTEGER [ FK ]

—oed_id: INTEGER [ FK ]

baseband_id: INTEGER [FK ]
data: DOUBLE
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Astronomical data preservation

Observations comprise:

The scientific exposures

The [data+instrument+site] metadata
The observing schedule

The observing and telescope(s) logs

All this information is archived to guarantee data reuse, preservation
and curation

=) scientific exploitation
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The radio archive architecture
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(4 New search Help (K v Yourfiles @) ~ Currently not logged i Login

Simple search

LBI-IT search 8D search Pulsar search

Name resolver | Object name \ Resolve }

O RA ‘ hh:mm:ss.ss [ Dec ‘ dd:mm:ss.ss

ity
e

© Login to Radio Archive

ZeduAN GM Kx.509

Use the sduGAIN Logo to Login or Use these Logos 1o Login or Use the X509 Logo to Login wih
Register Lo the RAP facilly if you Register (o the RAP facility with your TF and

R'e_mot'e‘ ‘Auther.l,tipat.ion Porfal’

b

Use the 1A2 Logo to Login # you

belong 1o an eduGAIN IdP. your social identity TERENA-TACAR, are allowed)
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or sell registered
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‘ (4 New search Help ‘Af} v Your files o ~ Currently not logged in Login

Simple search SD search Pulsar search

File name | ’

Name resolver ‘ Object name I Resolve J

ORA ‘ hh:mm:ss.ss ‘ [ Dec ‘ dd:mm:ss.ss ‘

Medicina
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4 New search Help (K - Your files o ~ Currently not logged in Login

Simple search | VLBI-IT searcl SD search P

sar search

Name resolver ‘ Object name

O RA ’ hh:mm:ss.ss

(% New search Help ‘A’l - Your files o ~ Currently not logged in Login

i 7 - =
‘I Select... E e ’ Select... @\

hh.mm.ss.sss

Select...

20100128-221111-3C286.tar.gz. 2010-01-28T22:11:11

a 20150129-221111-3C286.tar.gz FREE 2015-01-29T22:11:11
20180207-131557-31-17-Skydip.tar.gz PRIV 2018-02-07T13:16:58
20180207-132738-31-17-NGC7027.tar.gz PRIV 2018-02-07T13:27:39
20180207-154640-31-17-3C123.tar.gz PRIV 2018-02-07T15:46:41
20180210-174520-25-17-TXS0506+056.tar.gz PRIV 2018-02-10T17:45:21
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(7 New search Help ‘K’ v Your files o ~ Currently not logged in Login

Name resolver ‘ Object name ‘ Resolve J

DRA [ hh:mm:ss.ss D Dec [ dd:mm:ss.ss
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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 DatalLink
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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).

>—) Radio dataset case:

Dataset Metadata are saved
either in the dataset itself or in
the database.

party |

5 +party

Party

+name : string

Organization Individual
+ address : string [0..1] +email : string [0..1]
+ phone : string [0.1]

+ email : siring [0..1]
+logo - anyURI [0..1]

dataset

Dataset

+ dataProductType : DataProduciType
+ dataProductSubtype : string [0..1]

+ publisherDID : anyURI [0..1]

Curation
string [0..1]

+releaseDate - datetime [0..1]

2 b1

+rights
Jo-1

AccessRights

2 b
. +datalD| + curation
DatalD —
1 1}
+litle : string
+ datasetiD - anyURI [0..1] +version
+ creatorDID : anyURI [0..1]
+ version : string [0.1]
+ date : datetime [0..1] b
+ creationType : CreationType [0.1]
+ contact
<<Subset>> J0-1
artyIndividual[{. ] ™
1 1 1 Epary B-1E. contact
+ collection + creator
€ 0.1
Collection Creator
me : string
+ confributor
+ publis her 1
Contributor Publisher

+ acknowledgment : string
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+ publisheriD - anyURI [0.1] |

+ level : Rights Type
+ stariDate : datetime [0..1]
+endDate : datetime [0..1]

. *reference

Publication

+ refCode : string




VO ObsCore

Global data discovery and access
requires to expose
a uniform, standard data model.

Analysis of the VO ObsCore
mandatory components.

For data discovery purposes, all
the required metadata core
components are present in the
radio data model.
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+ characterisatio

Char

| Spatialaxis | [ Spectralaxis | [ TimeAxis | [ObservableAxis|[ PolarisationAxis

CharacterisationAxis

+ accuracy

Accuracy

+ axis
Characterisation |,

1 1.7
T o1 —

+ coverage |1
.1

+ calibStatus : Calibration... | 0..1 0.1
| + numBins : integer L
-
0.1

o,
1
e R Resolution |

+ sampling | n,.1

[ sampling ]

. 1
+ locations) p..1

1
0.1
I+ refval | g, ¢

+ refva\\LB;;}

Location

[ Resolutionrefval
t

[ samplingrefval |

+ bounds

+ period : float

ResolutionBounds |
|

+ statErrpr

0..1 0..1
+ref‘_al$1

ErrorRefval

+ ucd : UCDStr...
+ unit : UnitExp...
+ value : float

+0ObsDataset

DataID
date : DateISOTime
creator : string

+ DatalD | «c : string
observationID : string

1 i

+ dataProductType : ProductType
+ calibLevel : CalibrationLevelType

Curation

+ Curation | + publisherDID : string

T + rights : EnumRights

+ reference : string

+ publisherID : IVOA_ID_Type

+ releaseDate : DateISOTime

Provenan:

ce |

Target
+ target
+ Mame : string
0..1 | + Class : string
+ access
Access
0..1| 4 reference : URItype

+ format : FormatType
+ size : integer

+ obsconfig

0..1

1
+ observingEleme

—

ObsConfig |

F proposal
Proposal

t ObservingElement

+ name : string
+ type : string

2

‘ Facility ‘ ‘ Instrument | ‘ Filter ‘




The CAOM Model

ReadAccess

S3vet00 | LU0
(oroup 1 URs

Joo  aaf

| members 7|

!

Ik

Telescope

strment

rame + 5t

[ QestocationX {0..1] 1 Double
estocationy (0..1] | Double
estocationz 10,11 1 Dout
keyweeds 10..4] 1 Strng 7

[rame | Strrg
keywoeds 10..9] 1 Stong

[cotection : string

1 [irstrumere

H
o v
J

Oouble|

bourds (0.1] : eorval

rmanion 10..3) : Leng

cbservat: sting 0.1 | telescope Fars] wmu”m;:::_
metakelease 0,11 Date weiicrchent otion (6.1 Dovble
sequenceurber (9.1 1 eeger Ot} | Dathh
type (0.1] | Streg 7| wovelengthTan 10,31
intect 9,11 amblertTenp (0.1] : Double
pratometic (0.1
op rorgee J, 0. targetPostion|0.1  requrements| 6.1
. . eeoposal] 0.1 e = I I
Lo rame cooranates | Port fiag
[Froporaio | strrg type [0.1] | TargetType coordye 1 String
[ 19.1) 1 Steng rodsh#t 10..1) 1 Double equnax (0.1] 1 Doutle
d broject 0,11 Sting | [standised [0..1) : Boolean
! tele 10..3) : String keywords [0..%)  String
M | | @ C ! DC H keywords 0.4 : String| | movng 10,3} 1 Boslean
5 : Hetrics
V4 planes | o.e sourcethumberDentdty [0..1] : Double|
] [Dataguainy | [background (0.1 1 Oouble
v =5 [bachgroundstader 0.1 : Double
Pime 2 Peenseme [0.1] 1 Double
rodueto Girrg N | [magime (0.1 : Couble
metatelease (0.1] : Date Sy 1
dstoReiesse (0.1] Date e
. . peovonance [GRaPTOBXType (0.1] 1 DataProdictType
ompositevpservation —_—
s i J oo Dosmaﬂlﬂ 1 |01 vere [0.1 polariation g,
metaceiease 10,11 Date L 2
wion (0,11 Strin .
. . oo 111 g o Saamon ey Tt o
e Froducer (0.1] 1 Strng 5 (011 Shape emBand [0 a [Bourds (011 veorval Gmeerin 10.1] - Integer
run (0.1 | Streg ameenicn [0..1] : Omension20

keywerds 0.9 | String

Artifacts -> tar files / MBFits

Chunk -> single subscan or file
denormalized
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resciution (0..1] : Dol
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TAP and Datalink

TAP service: =

file_info data_file

H ¥ : file_id: R [P xMcan
P I A2 I m p I e m e nt at ' o n flle_info_id: INTEGER [ PK ] Gatafle NTEGER (K1 | QQ D e i T QS
stora ath: VARCHAR (24 telescop: VARCHAR(30)
file: _pg:ﬂf VARCHAR(ED)( ' object: VARCHAR (40) C@' (data_file_id: INTE 1
. . file_version: INTEGER [ AK ] dateabs: VARCHAR(25) ) = jsubscan, "umbab F*«'(1'3)
e custom User Defined Functions to e L e e B Y
update_time: TIMESTAMP ra_rad: Ll
data_type: VARCHAR(10) ra_char: VARCHAR(18) dfiz i':R‘g EU)ER LFK ‘0 9 1
. last_version: BOOLEAN dec_deg: DOUBLE ormend: ZHaR(1S) <7 I
dec._rad: DOLBLE back &CHARQS) ) o ¥
scheduke der_char: VARCHAR (18) ke, VARCHARCD) —4—\3"—@(& | o
schedule_id: INTEGER [FK ] equinox : DOUBLE T 6 I
exptime: DOUBLE \ (b 0( 7/
et ta b | e= f( oS fre ) . storage_path: VARCHAR(24) projid: VARCHAR(24) 7 g
i y) 1)) file_path: VARCHAR(20) lst: DOUBLE sebam:l (’0 \E )
file_version: INTEGER [ 4K ] Ist_char: VARCHAR(18) T ubscan, fehe
o f d d A file_name: YARCHAR(100) [ AK scantype: VARCHAR(30) X, /|P5eEanet EQ 91 |subscan_fele ad: INTEGER [ PK ]
pOS— ra, ec, ra 7°° /) update_time: TIMESTAMP scanmode: VARCHAR(30) () febe_d: INTEGEM(FK ]r‘, o \S———
data_type: YARCHAR(10) scangeom: VARCHAR(30 % baseband: INTERER of 1 TeceR [ Fx ]
last_version: BOOLEAN scanxvel: DOUBLE freq_bin: IN WR% é (.1
wobused: YARCH,

obsid: \/ARCHAR(%y _&J

cmrzai'i!nvﬁ R(IS) *'b(\ Q‘/Q"’J_@ }&
. o o AREC. '@"/("@ 'a:rr gfé“lmecsa A
DatalLink access to datasets ﬁgb Sy 5 8

© o Qs INTEGER: [FK ]
: YARCHAR(40 7 of e ;
il ) (\6 S @7 Seugfin_rebe_id: NTEGER [ )

el vioi: DOUBLE 5 ? Z) Q?/ q@ /¢ n:zgd,'lﬁ%é!;im LKl

* Access to complex datasets: content @“m"wﬁf ﬁ%@ & e

x restfreq: DOUBLE
fedulename: /e 9 Ibanchwid: DOUBLE

l‘!canlen Doy \
1 1 ’bscanxspc S D ﬁeq*zgfscﬁafm
list, ancillary resources (related &F S elSed Fran
4 &e ‘&o‘ g:f % ®% Déw\BLE’b C?/ max_freq: DOUBLE
. @ é: ‘\ ifreq_vlbi: DOUBLE
datasets) T8 FEsnd

o, . \Q/ () m:n_%,dgegu BLLEE

* additional metadata (provenance, _ésts? R ‘iégem
. Q O o/ e/ mr?ang:_::_é:ggﬂgté
data quality, etc.) Ve S S her
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Conclusions

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

* Web interface: definition of query parameters,
A&A

®* The Radio Archive and the VO: what’s next?
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