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Very high energy data
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+ Several orders of magnitude
¢ Photon counting ~ 4
+ Low count statistics, high background
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1. High Energy and CTA

Two arrays of 100 (South) et 20 (North) Cherenkov telescopes
(4, 12 et 24 m in diametre)

cherenkov telescope array ~ * End of 2015: Site Selection, Namibia or Chile (under negociations)
2016: Construction

¢ Current experiments: H.E.S.S., MAGIC, VERITAS

Observatory H.E.S.S.: experiment with 5 telescopes (4 x 12 m + 1 x 28 m)
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1. High Energy and CTA

Cld

cherenkov telescope array Interaction in atmosphere
generates an Air Shower
(et, e-)
Observatory
* ; |
) Ch k
photon, particle shower, Radiation

Cherenkov light
(faint, few nanoseconds)

. = calorimetre
Simulations, assumptions

Energy << total signal

(Calorimeter)

need to be structured
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2. VO diffusion for CTA

Observatoire de Paris and CTA

Knowledge in high energies and VO
¢ H.E.S.S. experiment

+ High level data access prototype
http://hess.obspm.fr/  ivo://vopdc.obspm/luth/hess

* Need to adapt VO standards

¢ Complex hierarchy of related products

+ Complex metadata for Provenance

¢ Queryable Metadata ?

¢ Field of view / PSF are energy dependant
¢ Units and precision (e.g. from TeV to m)

CTA : data access prototype
+ CTA data model implemetation
¢ Test VO compliance
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http://hess.obspm.fr/

2. VO diffusion for CTA

VO data access prototype

ObsCore DM

0NN\
Provenance DM

Characterisation DM
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2. VO diffusion for CTA

VO data access prototype

¢ CTA Data Model
+ Automatic Conversion UL to SOL
+ Relational database implemented (PostgreSQL)

¢ Data Ingestion: CTA 1DC data/metadata

+ VO Compliance
¢ [\VOA ObsCore Data Model
¢ GAVO DaCHS server: AP, ADOL

¢ \Web Client (Django, jQuery, BootStrap)
¢ Online Analysis: UWS, SAMP
¢ Single Sign On with SAML2/Shibboleth

» Complete solution based on VO standards/protocols
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2. VO diffusion

CTA Data Model
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CTA DM - Observa

f Previous 5 Next (@ (= 4] [E3

ObservingProposal

#obsPropID: integer
+ownerName: 5tring
+sciProjID: integer

—

<<postgres:typemap>>

—

=<postgres:pre>>

—

<<postgres:post>>

|P rovenance - Process 1m_ﬂ

3 ¢C

Target

#targetID: integer
+name: varchar(50)
+targetRA: double
+targetDec: double

obsID
1.

sciProjID +targetEpoch: float
8..1 +targetRADecsys: wvarchar(20)
targetID
8..1
describesm»
is observedm
sciProjID
1
targetID
ScientificProject i i
#sciProjID: integer [1..
+owner: String Observation

#obsID: Integer
+targetID: integer

+ownershipEndDate: Time

+startTime: Time
+endTime: Time

+onTime: float

+liveTime: float
obsID
1

tion

is decomposed intom

DataCollection |—|

2916 x 1700 pixels 313,7kB 100%
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#runID: bigint
+conTigID: integer

configID
8..1}

8..1

configID
'

configlID Dive

+observer: varchar(255) configlD
+startTime: timestamp |1 ArrayConfig
+endTime: timestamp #configID: integer
+onTime: float configID|, cybArrayID: integer 5
+liveTime: float 0..11, hointingMode: varchar(20) |-
A +trackingMode: varchar(28)
+obsMode: varchar(28)
obsID
1..%
ScienceRun CalibrationRun
#runID: bigint #runID: bigint
+0bsID: integer runID
+pntRA: double 1
+pntDec: double
+pntEpoch: float
+pntRADecsys: varchar(19)
’ runID
1
1/4

VO diffusion for CTA

23 Mar. 2015

11



CTA DM - ArrayConfig

f Previous § Next G I 0 I (e 5 @

Provenance - A rraymnfig'

. Observatory fJ_| <<=0Observatory=>>
CU“fEEIIE ConvergenceConfig e—————r 'CTA','Cherenkov Telescope Array Observatory’
B #configID: integer +description: wvarchar(255) q:
+convRA: float name
+convDec: float L.."®
+convDepth: float 0bsry SAm
siteArrayID
<0295 DivergenceConfig 1..2
#configID: integer SiteArray
+divRA: float #siteArrayID: integer
+divDec: float +name: varchar(5) = 'South' not null
+divDepth: float +latitude: float
+longitude: float
+altitude: float

0 configID siteArrayID
1 t 1
ArrayConfig contains»

FeonTioID Int siteArrayID
configID: integer 1..*
%ﬁubﬁ.rraylb: integer lsut.mrrayID SubA subArrayID
**|+pointingMode: varchar(20) |- - u rray 9..*
+trackingMode: wvarchar(20) subArrayID [#subArrayID: integer SA AIe
+obsMode: varchar(20) 1|+siteArrayID: integer Auxiliarinstrument
. auxIngtrumentID
4+SubArrayName: string
0..* |#auxInstrumentID: String
+nTels: integer
+name: String
subArrayID
1..®
SA TEL»
tellD
1..%
tellD
ID
Telescope > Camera 1camera
#tellD: integer nolds® |4 cameraID: integer 2 sumTriggerU
+telClass: varchar(20) +telID: integer - - e—
+telPosX: double teum |l e canjeralD [#sumTriggerUnitiD: 1
i 7 1 |+cameralD: integer
+telPosY: double 1 +nPixels: double =
+telPosZ: double g N +nb0fTriggerSectors:
telFoV: doubl +pixelSize: double +thresholds: float
FIRLEOY: domnie +pixelSep: double
+telMIArea: double +timeResolution: double
+telFNum: double
+telFoclen: double
2916 = 1700 pixels 313,7kB 100% 1/4
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CTA DM - Processing

€ Previous P Next (& =) (9] (£ 3 e

|Provenance - Processing|

+pNTHA: QouDLE
+pntDec: double
+pntEpoch: float

+pntRADecsys: varchar(1@)

runID
1

generatesk

Cﬁnnr:ﬂ'nqb

DataCollection
#datalD
0.. -
DataEntity
#dataID: bigint <
+dateCreation: timestamp
+version

' ]

RoleMap
0..J* +activityID
Agent — +datald
#agentID +role
+name
srote 0..x
+email
+acknowledgement .
Activity
#activityID
1..%
1
Execution Method
+activityID +name
+version +type
+startTime +version
+endTime +description
+duration +webpage
+status

2916 x 1700 pixels 313,7kB 100%
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runID
1..*

ScienceData

#dataID: bigint

+runID: bigint
+level: integer

A

EventList

#dataID: bigint
#eventID: integer
+eviTime: double
+flags: bit(8)
4+multip: smallint
+telmask: bit(160)
+evitRA: double
+evtDec: double
+dir_err: double
+detx: double
+dety: double
+alt_pnt: double
+az_pnt: double
+alt: double

+az: double
+corex: double
+corey: double
+core_err: double

23 Mar. 2015

1..

runID
*

CalibData

#datalD

+runlD
+level
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2. VO diffusion for CTA

Database Structure
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Automatically generated from UML diagram, with implementation choices
(e.g. many-many associations become association tables, in blue)
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2. VO diffusion for CTA

Direct ADQL query

http://voparis-cdpp.obspm.fr/__system__ /adgl/query/form

 select * from cta.vo_obscore

GERMAN ASTROPHYSICAL [ *
GAVO ADQL Query select * from cta.vo_obscore
L where
Hop | oo Intersects(
Service info
* ADOQL query: select * from cta.vo_obscore S_reg |On ’
Related H (l 1 )
Sy — circle('ICRS', 83.633, 22.514, 0.1
for ADQL Result ) =1
Metadata Maiched: 4
Identifier ==
Description >> | Send via SAMP | | Quick Plot |
Keywords ==
Creator >= Dataproduct_type Calib_level Obs_collection Obs_id Obs_publisher_did Access url Access_format Access_estsize Target_name
Created > [kbyte]
Data updated >>
Reference URL >> eventlist 2 CTAL1DC 1 23523 woifvopde.obspm/cta#23523 httpi/ictafrun_00023523 eventlist.fits applicationffits 10000 Crab Nebula
Try ADQL to query  eventlist 2 CTAIDC_1 23526 ivo:/fvopdc.obspm/cta#23526 htip:/icta/run_00023526_eventlist.fits applicationffits 10000 Crab Nebula
our data.

Please report emors. and
problems to the site

operators. Thanks. eventlist 2 CTAL1DC 1 23559 ivou/ivopdc.obspm/cta#23559 http://ctafrun_00023559 eventlist.fits applicationffits 10000 Crab Nebula
Privacy | Disclaimer
Log in

eventlist 2 CTAIDC 1 23592 ivo:/fvopdc.obspm/cta#23592 hiip://icta/run_00023592_eventlist.fits application/fits 10000 Crab Nebula
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2. VO diffusion for CTA

ADQL query with TOPCAT

¢ VO — Table Access Protocol (TAP) Query

+ In Select Service, enter TAP URL at the bottom :
http://voparis-cdpp. obspmfr/__system /tap/run/tap

¢ Clic Enter Query

¢ Select Table : cta. vo_obscore

¢ Enter 'ADQL Text': sel ect * from cta.vo_obscore, clic OK

r

@ - O Table Access Protocol (TAP) Query w

Window Deletion Columns Registry Interop Help

¥ e B8 X

r Select Service |/ Enter Query |/ Resume Job |/Hunning Jobs |
-Table Metadata
Service: http:/ivoparis-cdpp.obspm.fr/_system_ ftap/run/tap (21 tables)

Table: |cta.vo_obscore w | CTA run obscore
Columns: [
MName DataType | Indexed| Unit rADQL Text
dataproduct type |[char Ll product | Synchronous Examples Clear Parse Errors
calib level . int L] calibratic =elect * from cta.vo obscore
obs collection char L] name of -
e A e 1 et et

OK

Mathieu Servillat (Obs Paris) VO diffusion for CTA 23 Mar. 2015



2. VO diffusion for CTA

ADQL query with TOPCAT

xL—2E

Plane

Window Layers Subsets Plot Export Help

VO diffusion

— i 3 .,
x — 0 TOPCAT ¥ & |0 | X
File Views Graphics Joins Windows VO Interop Help
: i) 2 | == 22.5
a @y BEbde:z Wlled o &WhE W
rTable List ilrCurrent Table Properties 22.8 o
2: TAP_2 cta.vo_obscore |- Label: [TAP 2 cta.vo obscore
Location: TAP_2 cta.vo_obscore =2
Name: vo obscore
Rows: 4 o 222
Columns: 27 &
Sort Order: 4+ | v = oD : ’
[H]
Row Subset: |All o
: e
;|| Activation Action: []Broadcast Row
Ii 623538 M 215
21.4
& - 0 TOPCAT(2): Table Browser L )
Window Subsets Help
g1 B2 B3 84 B85 g5
=2 X srajdes
Table Browser for 2: TAP 2 cta.vo obscore i| ’*; k; .|.||l1, P@‘ ﬁ
access_url access format |access..| target name s ra s dec s fov = =
1 |afrun 00023523 eventlist.fits | application/fits 10000 | Crab Nebula | 83.6333 21.5144 a. <(1.4| kes QEI/P"S't'“" | Subsets | Form |
2 lafrun_00023526_eventlist fits | applicationffits 10008 | Crab Mebula | 83.6333 22.5144 B =(1.4) | " i - b
3 firun_00023559 eventlist.fits | applicationffits | 10000 | Crab Nebula | 85.2533 | 22.0144 Q. <(1.4] f9 Table: |2: TAP_2 cta.vo_obscore | v |
4 fafrun_00023592 eventlist. fits | applicationfits 10008 | Crab Mebula | 82.0133 22.0144 0. =(1.4 =% 2: TAP 2 i |5_ra |"HEE| :
Vi |s_dec |vHEE|
[ »
- 1= -
o ON: | |Count: 4/4
|Z| Select Pan X/Y Foom XY Zoom Iso
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2. VO diffusion for CTA

*;:'

.. E:r:: Dm-:lCr-n.'r-'-

Credits: DESY/Milde Science Comm . [Exozet

CTA Data Distiller  Q Search @ Help A CTA login

Search Datasets Search All Tables

Search Datasets

Sourcename | Cab Nobi + Django, jQuery, BootStrap3
Source RA (deg) 83.633
¢ Name resolver

:u:ef:wj 220:4 Simbad through Sesame
Resource type Event Lists | L 4 BUIIdS and SendS the

e ADQL query

© Observatoire de Paris 2014. Based on Bootstrap. Glyphs from the Glyphicons Halflings set.
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t* A

E:ri'-} Dﬂannrrn

Credits; DESY/Milde Science Comm./Exozet

CTA Data Distiller =~ Q Search Datasets = «” Results ¥ JobList 2 Selected Job [l JSO Authentication: x sign out user
& J L J \ J
4 4
Search Analyse Visualisation
Y SAM P Interop (samp)

HSSUltS show/hide query
Send Result Table
SELECT * FROM cta.vo_obscore as o WHERE 1 = intersects{o.s_region, circle('ICRS', 83.63308333, 22.0145, 0.001))

ADQL query Send Send Selected Data
v ObsCore fields = =Tl b ——

B |
/ ' \ Create Count Map(s)
dataproduct_type obs_collection obs id target_name s ra(deg) s dec (deg) UWS Extraict Specium
1 eventlist 1 23592 Crab Nebula 82.01333618164062 22.01444435119629 Plotting tools
1 eventlist 1 23559 Crab Nebula 85.25333404541016 22.01444435119629 @L TOPCAT
1 eventlist 1 23526 Crab Nebula 83.63333129882812 22.51444435119629 & Aladin
1 eventlist 1 23523 Crab Nebula 83.63333129882812 21.51444435119629 Yo VOSpec
|| eventlist 3 5003499 CrabNebula 83.28087615966797 21.784133911132812 s~ SPLAT
Showing 1to 5 of 10 rows 5 « | records per page o5 | @ e

© Observatoire de Paris 2014. Based on Django, jQuery and Bootstrap. Glyphs from the Glyphicons Halflings setl
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2. VO diffusion for CTA

WebCIuent _ UmversalWorkerSystem

Ptlrla Dtﬂ(lCNﬂl’t"

Cradits; DESY/Milde Science Comm./Exozet

CTA Data Distiller Q, Search Position + Search Results  $FJoblist 2 Selected Job % Sign out user
Job List
Type Start Time Phase Actions Control
ctbin 2014-10-07 21:32:58 © Detals '@ Edit X Resulis p Start O Abort | % Delete
ctbin 2014-10-06 17:12:03 m © Details '@ Edit X Results b Start O Abort | % Delete
ctbin 2014-10-04 14:05:12 m © Details @ Edit X Results b Start O Abort | % Delete
ctbin 2014-10-03 13:22:46 m O Details & Edit % Results B Start | O Abort | %X Delete

¢ WS v1.0 server (voparis-uws.obspm.fr)
+ JavaScript client using WADL Job Description Language

+ Job sent to a generic cluster (tycho.obspm.fr)
(using SLURM as batch queue)
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.
Web Client - Single Sign On

User
Web Browser

Identity Provider (IdP)
Home Organization

Service Provider (SP)
Resource Organization

¢ Shibboleth = implementation of SAML2 for SSO Authentication
¢ Tested using Apache2 / mod_shib + mod_ssl
¢ CduGAIN : Identity Federation (RENATER, ...)

¢+ CTA : How to handle permissions ?
¢ Create a dedicated IdP ?
¢+ Use the current LDAP after authentication
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Summary

ObsCore DM

0N\
Provenance DM

Characterisation DM
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