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1. High Energy and CTA

Very high energy data
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¢ Several orders of magnitude o
¢ Photon counting ~ 4
T 10
+ 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 ~ * April 2014: Site Selection, Namibia or Chile (under negociations)
End of 2015: Construction

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

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

cherenkov telescope array Interaction in atmosphere

generates an Air Shower
(et, e-)

Observatory

Cherenkov

photon, particle shower, B e
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 g

+ High level data access prototype QQ
http://hess.obspm.fr/  ivo://vopdc.obspm/luth/hess H-E-S-S-Q

+ Need to adapt VO standards ,

+ Complex hierarchy of related products

¢ Complex metadata for Provenance

+ 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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2. VO diffusion for CTA

VO data access prototype

ObsCore DM

0N\
Provenance DM

Characterisation DM
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2. VO diffusion for CTA

VO data access prototype

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

¢ Data Ingestion: CTA 1DC data/metadata

+ VO Compliance
¢ [\VVOA ObsCore Data Model
¢ GAVO DaCHS server: TAP, ADOL

¢ \Web Client (Django, jQuery, BootStrap)
¢ Online Analysis: UWS, SAMP

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

CTA Data Model

Target

#name: string =
#targetlD: integer sdescription:
sname: varchar(50)
stargetiA; double
stargetDec: double
stargetkpoch; float
stargetRAecsys: varchar (28)
Targetil
8.1

= <0bservatorys=
“CTA'Cherenkov Telescope Array Observatory”

sitekrrayTD
1.2

is the object ofe

¥siteArraylD: integer

ObservingConfig ename: varchar (5} = “South’ net null
T +latitude: float
arge #obsContID: integer +longi tude: float
- QbsConfID . q 1
LEE o rayID: integer saltitude: float
seiPrafIn Observation "' |*pointinghode: varchar{2e) TteArray 10
= rof obs_obscont  |+trackingMode: varchar{28) P
#ubsI0: Tnteger - +absMode: varchar{2e)
“targetID: integer W CantTD —
D] s anamer s hipEnaDate: Time

1 siteArrayll

1..*

SubArray et
SA_ATe
#subArrayID: integer Auxiliarinstrument
o aTneft rument IO

ssitodrrayll: intoger 8., [#uxInst rument I0D: String
+subArrayNane: string sname: String

+nTels; integer .
+tellist: wvarchar{255)

subArraylD
! EM IACTe

*lestartTine: Tine -
sendTime: Tima
+onTime: float
+livelime: float
} obsID ConvergenceConfig
1 #obsContID: integer
sconvRA: Tloat
+comDec: float
scanvilepth: float

semner s String

obsConfID
9..1

— cameralD
1AC - Camera -
V #tellD; integer holds® lgcameralD: integer o
Run +telClass: varchar{20) StelI0: integer
+telPasX: double telI0|. area: double caneraljfeunfrigge
#runiD: bigint etelPosy: double T area: doubte T|+cameraln:
. oo ol i Time: ety sietfoss: couble spixelsize: double e eshordud
3 : s tang stelFoV: double l5ep: doubl -
r sendTine; timestamp +telMiArea: double 4:»1:; etolution: double
- " . * solution: doul
’ sonTine: float +telFNum: double
+liveTime: fleat +telFoclen: double

|

Array Configuration
Atmos P here R e

ScienceRun CalibrationRun

#runiD: bigint [#runtn: bigint

+cOsID: integer

Reconstruction O standards need to be
Analysis adapted to VHE data

| | | |
Instrumental Response  F== EEewm e [ o e

[#runin: integer
| #eventID: integer
HevtTime: double
+flags: bit(8)

¢ For each photon event
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2. VO diffusion for CTA

Database Structure

T [ observing_proposal
otk WTEGER sclentific_project e ———
event |t ik ra el TG ee ] * ¢ ucl_pri_id WTECER % orrer_name CHMAACTER VTG T

A o moRT e DOURLE PRECEION crerar CHMCTER VARG
P wemnt i R wipoid  WTEGER
S wtgme  COULE PREEOR i ragiecuyn CHARACTER YNTYFIGE

Mg L observation

makip SHALINT

e P abaid WTEGER -

tra CoCAMLE PRECEION e, b [

it e DOULE orsrwrahip_end_dste  TIRESTAREY S WATHOUT TIRE 20KE =

. - abart,_tira TIMESTAMP) WITHOUT TIME Z0RE rget

. - -ru: MTHSTMMMTTHM‘. » & mget id [r——

o, AR WA

== FEALE e b tira e = -

b prt DOUILE PRECEICH

S — barget,_dec CCALE PRECEION

- CoCAMLE PRECEIOHN bt mpch AL

. - barget,_racdecuyn CHARACTER YWY

orc CoCAMLE PRECEIOHN

ormy CoCAMLE PRECEIOHN

oreen DAOURLE PRECEICH

auxiliar_instrument
# 0 mux inatument id CRNVCTER WHIRGESS)

| & wub_ sy id
A iz inafument id  CENACTER WHTTRGTEE)

gy COALE PRECION
gy T DOURLE PRECSION
Hi_ma COALE PRECION

Hial o COURALE PRECEION she_amay
% P witm sy id  WTEGER observatory
nama CAMACTER M * 2 nama CHARCTER ARG 5]
Lisiae L demcription  CHAUCTER WG 5T
[ FEAL
atiisa A
camera
| commmia  mcem | | sum trigger_unit |
1 kel FRTECER # wim migger unitid FKTEGER
aros CAOUSELE PRECEICN | careran WTECER
n_picshs COURLE PRECEION rb_of_trigger_sectors IWTEGER
p_sirm COLLE FRECTRCR threshoki A

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 : ct a. 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: L
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 R et

OK
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2. VO diffusion for CTA

ADQL query with TOPCAT

x

-0 Plz

i - .—_;{_....
ane PLoc

Window Layers Subsets Plot Export Help

VO diffusion

— ; i r In-l:rl
<o ToPcaT B 28 edldEmm Bx
File Views Graphics Joins Windows VO |Interop Help
i ) | 2 | == e
aBp Beie: WHedOo BWE m @ =
rTable List i/pCurrent Table Properties 22.8 o
2: TAP_2 cta.vo_obscore |- Label: [TAP_2_cta.vo_obscore
Location: TAP_2 cta.vo_obscore et
Name: vo obscore
Rows: 4 o 222
Columns: 27 7
Sort Order: 4} | R 050 . ’
]
Row Subset: 2l
: e
i|| Activation Action: [l Broadcast Row
|i 623532 M 215
21.4
#@ - o0 TOPCAT(2): Table Browser ® F
Window Subsets Help
21 g2 g3 g4 g5 g5
&® 0x craides
Table Browser for 2: TAP 2 cta.vo obscore 3 f.’:,fq; k; ,|.|||ﬂ, PQ‘ ﬁ
access url access format |access..| target name 5 ra s dec s fov = —
1 la/run 00023523 eventlist.fits | application/fits | 10000 | Crab Nebula | 83,6333 21.5144 g, =(1.4| kes A\l Position | Subsets | Form |
2 lafrun_00023526_sventlist.fits | applicationffits 10008 | Crab Mebula | B3.6333 22,5144 . =(1.4 | snd 5 - b
3 kirun_00023559 eventlist.fits | applicationffits | 10000 | Crab Nebula | 85.2533 | 22,0144 0. =(1.4 £9 . Table: |2: TAP_2 cta.vo_obscore | v |
i ; " : ! - .A 2
4 lafrun_00023592 eventlist fits | applicationffits 10008 | Crab Mebula | 82,0133 22,0144 0. =(1.4 s 2: TAP 1x |5_ra |"HEE|
Y: |s_dec |vHEE|
| b
o ON: | |Count: 4/4
|Z| Select Pan XY Zoom XY Zoom Iso

arv
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2. VO diffusion for CTA

Web Client

i =
I-.. 4
il ==

* | -
o

1 n... &
e
b :|!F'll

E:r:*.D:HnC'-h'rr-

Credits: DESY/Milde Science Comm./Exozet

CTA Data Distiller Q Search @ Help A CTA login

Search Datasets Search All Tables

Search Datasets

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

:whm:.m:eg: 22:4 Simbad through Sesame
Resource type Event Lists -| L4 BUIIdS and Sends the

- ADQL query

@© Observatoire de Paris 2014. Based on Bootstrap. Glyphs from the Glyphicons Halflings set.
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CTA Data Distiller

Results

Selectall

dataproduct_type
eventlist
eventlist
eventlist
eventlist
eventlist
eventlist
eventlist
eventlist

eventlist

Showing 1 to 9 of 9 entries

Deselect all Csv

)
E:r:'.D:ﬂf: Cnn'rr-

Q search @ Help

Web Client - Ob

ObsCore fields

obs_collection
CTA1DC_1
CTA1DC_1
CTA1DC_1
CTA1DC_1
CTA1DC_3
CTA1DC_3
CTAIDC_3
CTAIDC_3

CTA1DC 3

Mathieu Servillat (Obs Paris)

obs_id
23523
23526
23559
23592
5003495
5003496
5003497
5003498

5003449

¥y ¥ X

target_name
Crab Nebula
Crab Nebula
Crab Nebula
Crab Nebula
CrabNebula
CrabNebula
CrabNebula
CrabNebula

CrabNebula

Show [ hide columns

_sTAP

s_ra (deg)
83.633331208882812
83.63333120882812
85.25333404541016
82.01333618164062
83.28087615966797
83.98695373535156
83.28087615966797
83.98695373535156

83.2B087615966797

First Previous Mext Last

VO diffusion for CTA

Search:

Credits: DESY/Milde Science Comm,/Exozet

A CTA login

Plotting tools

@: TOPCAT
s_dec (deg) & Aladin

21.51444435119629

Ve VOSpec
22.51444435119629

s~ SPLAT
22.01444435119629 AM P
22.01444435119629 Interop

21.784133911132812 SAMP Result Table

22.243999481201172 SAMP Selected Data

21.784133911132812

Analysis tools
22.243998481201172

21.784133911132812 S coutl neps

Extract Spectrum
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2. VO diffusion for CTA

& - —_— =

e -
. Ptlr|5 Dfﬂ(.'rC enire

CTA Data Distiller  Q Search Position ~ + Search Results

Job List
Type Start Time Phase
ctbin 2014-10-07 21:32:58 ABORTED

cthin 2014-10-06 17:12:03 COMPLETED
ctbin 2014-10-04 14:05:12 COMPLETED

ctbin 2014-10-03 13:22:46

£ Job List % Selected Job

Actions

© Details '@ Edit X Results

© Details '@ Edit X Results

© Details '@ Edit X Results

O Details = Edit 2 Results

* UWS 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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P Start
P Start
P Start

P Start
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Control

® Abort

¢ Abort

® Abort

" Abort

X Sign out user

Job list loaded

*® Delete

X Delete

¥ Delete

X Delete
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2. VO diffusion for CTA

UWS Client in JavaScript - status

¢ Need to create/get results jobs through UWS server
¢ In CTA but also in further applications (vespa)
+ JavaScript most adapted for web client
+ Not able to find something already existing

* Proposition to make a UWS library, share it and open it for
modifications (github?)

¢ Constraint on server

¢ Cross domain requests

+ Server must answer with header 'access-control-allow-origin : *'
¢ Current limitations

* CTAUWS server v1.0

¢ CTA uses only a few parts of UWS protocol

+ Started recently, still in development, will be shared later
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