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c 0 n t e Xt ‘ Cta ;?rﬁ;cope

* Next Generation Gamma-Ray Astronomy
(succeeding H.E.S.S., MAGIC and VERITAS)

 Two arrays of 99 (South) and 19 (North)
Cherenkov telescopes (4, 12 et 24 m in diametre)

 Observatory open to the Astronomy community
 Timeline:

Pre-Construction phase: Pre & Production phase: Operation phase:
-~ Simulations - Data model definition - Acquisitions
- Software development - High level data available
- Prototype OPUS
- ctapipe project >
2005 2019 2022 2025
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Data Model cta =

A B C
Low-precision, medium-precision, Final High-precision,
high-systematics data medium-systematics data low-systematics data,
fram pn-site on-line pipeline from on-site off-line pipeline from off-site off-line pipeline

[Data Level

' ' DLO DL1 DL2 DL3 DL4 DL5 DL6

i

i intermediate science observatory
! raw archived processed reconstructed science guick-look quick-loak science
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Software cta ==

Workflow
(Set of data “Transformations” that are parallelized into Jobs)

Job
(Multiple tools running in a single job)

Single Tool

Input Output
Tool

Configuration Logging

Input

Requested Config
(file, command-line,
etc)
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Software ( cta telescope

e Software tools are used or under development
but not yet validated by the CTA Observatory

* Ctapipe:
— https://github.com/cta-observatory/ctapipe

— Framework containing the different tools (Python)
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What is provenance? (Cta/ oy

* Implementation of Provenance includes to
work on:

— How to catch the information?

— How to store the information?
* |n a database: ProvenanceDM!
* In data products (header, etc.)
* |n files
— How to retrieve the information?
* ProvSAP: to request Provenance path
* ProvTAP: to search data products based on Provenance
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C a pt u r e ‘ Cta ;ilrea;cope

 The provenance of all data (low and high

levels) must be carefully registered and easily
available for further use.

* Provenance is captured a priori during a
workflow execution at the level of each tool

* Provenance Tracking is integrated in the
ctapipe framework => Provenance module
(ctapipe.core.provenance)
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ctapipe cta &=

* Provenance module W e N

‘activity uuid'ls '93fc2206-59de-4852-868d-ec045ec2
. 5d1d",
—_— iconfig'l: {'MuonDisplayerTool': {'events': 'proton
Cta p I p e * CO re * p rove n a n Ce _20deg_180deg_run22 cta-prod3-demo-2147m-LaPalma-b
aseline.simtel.gz'}},
'duration min': 0.01649999999998819,

— Developed so that each (iapat 3 T{'wote:: 'al0.sub.cvt:,

. . 'url': '/Users/bourgeat/Documents/CTA/Provenance
/ctasoft/ctapipe/tests/proton_20deg 180deg run22 ¢
tOOI a Uto m atl Ca I Iy reg I Ste r ta-prod3-demo-2147m-LaPalma-baseline.simtel.gz'}],
'output'|s: [{'role': 'dll.tel.evt.muon',

p rovenance | N fo rm at | on ‘url': '/Users/bourgeat/Documents/CTA/Provenance

/ctasoft/ctapipe/tests/muons.hdf5'}1],
'start': {'time_utc': '2019-05-07T06:28:44.605"'},

M "status': 'completed',
- ThIS mOdUIe has been !stop': {'time_utc': '2019-05-07T06:28:45.595"'},

. 'system': {'arguments': ['/Users/bourgeat/anaconda
(j (j 3/1ib/python3.6/site-packages/ipykernel launcher.py'
esigne to return a ,
’_fl’

d i Ct i 0 n a ry Wit h a | I '/Users/bourgeat/Library/Jupyter/runtime/kernel-

d793d0e4-abd3-4989-a71c-19b68194ea%e.json' ],

. . 'ctapipe_resources_version': '0.2.15',
provenance information 'ctapipe_svc_path': None,
'ctapipe version': '0.6.1',
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Fill the Prov DB (_/

cherenkov
telescope
array

The Provenance Database will be fed
- initially with the tool description information

- then at the end of each run of tool with the information from the dictionary.
|

Information
relative to each
run of tool

May 15, 2019

WasAssociatedVith
+role - string [0.1]_|

~agent |4
Agent

+id - string

+name © string

+type - string

+ email - string [0..1]

+ affliation - stiing [0..1]

+ phone - string [0..1]

+ address _ strina [0.1]

ActivityConfiguration

Configfile ‘
+ name - stiing [0..1]

ConfigfileDescription
« configFileDescription
+ name - string [0..1

+ comment - string [0.1] | 0.1
+ location - string [0..1]

+ configFile’

Parameter

+value - stiing
+ name - stiing

WasConfiguredBy
+ atefactType : TypeOfConfiaAtefact

+ parapgeterDescription

g [0-1]
+ description - string [0..1]
+ contentType - string

o

ParameterDescription

+ name - string
+valueType - string

+ ucd - string [0..1]
+unit - Unit 0..1]

+ utype - string [0..1]
+min - string [0..1]

+ max - string [0_1]

+ default - string [0..1]
+ options - string [0..1]
+ description : string [0

~scivivd 1
Activity
+id - string

+ name * string

+ starTime - datetime

«activiy| + endTime - datetime
+ comment - string [0..1]

1

«actiity$1 +actity|'1

~used [+
Used

4 usageDescription

| actvivDescription SREZSE Shing

I +version - string [0..1]
+ description - string
I + doculink - anyURI [0..1]
+type - string [0..1]
+ subtype - string [0..1]

« actiityDescription®1  + actuiyDescription§1

+ role - string
+time - datetime

~used [*

+role - string

+ description : string [0..1] | |17 GenerationDescription
+type - string I
+ muttipicity - integer

+ role - strin

+type - strin:

WasGeneratedBy |
+ role - string [0.1
+ generatedEntiy ol

~ generatofDescrpt

oFileDe!

9
+ description - string [0..1]

+ multilicity - integer

+ generationDescription |*

©enliyDescription |+ + entiyDescrption |+
0.4 gt - = 2

+agent'1
wasDefitedFrom +enty
2 ~ugeckntty. o ! * eniitgt
WasAttributedTo ! Entity
~ entiy1 -
+ role - string +id - string [0.1]

+location - string [0_1]
~colecion [5 7 Paaiiemoer 7|
01 haduember + generatedAtTime - datetime [0..1]
Colection + invalidatedAfTime - datetime [0.1]
|
+ comment - string [0..1]

+member | +name - string [0..1]

ValueEntity
+value - string

DatasetEntity

 entiyDescription
+ name - stiing [0_1)
+ description - string

+ doculink - anyURI [0..1]
I

+type - st

ValueDescription
+valueType - string
+unit - Unit [0..1]

+ucd - string [0.1]

1]
+ default - string [0_1]
+ options - string [0..1]

DatasetDescription
+ contentType - string
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Storage in the

Dev steps:
1: O
2: O
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| wfSassociatedWith |«
1

comment : string [0..1]
ﬂ + location : string [0..1]

+ configFileDescription
>

ConfigFileDescription

+ name : string [0..1]

e
-

+ configFile &

Parameter

+ value : string
+ name :

string

+ parameterDescription
>

0.7 + description : string [0..1]
+ contentType : string

+ configFileDegcription

ParameterDescription

+ parameter

0.1

+param

WasConfiguredBy

Activity

+ name : string

0.4 *valueType : string

+ ucd : string [0..1]

+ unit - Unit [0..1]

+ utype : string [0..1]

+ min : string [0..1]

+ max : string [0..1]

+ default : string [0..1]

+ options : string [0..1]
+ description : string [0...

+ parameterDescription

0.1 1

>

+informant *

+ activity

= +id : string

+ name : string

+ startTime : datetime

+ endTime : datetime

+ comment : string [0..1]

™

Cad
+ activityDescriptio

ption @7
ActivityDescription
name : string
version : string [0..1]
description : string
doculink : anyURI [0..1]
type : string [0..1]

| £ role - string [0..1 - a(jivity‘h + activity | 1 subtype - string [0..1]
: ypescrpton® sipescipton®
+used |+ + agilvityDescription +activityDescription
+agent |1 Used usag@Descriptpn
>y, Usagel
Agent + role : string * R = .
+id - string + time - datetime role - string . —
ey = description : string [0..1] GenerationDescription
e - Stg +used |” type : string R trin
+type - string multiplicity - integer L
+ email : string [0..1] * ption - string [0..1]
+ affiliation : string [0..1] J* o type : string
+ phone : string [0..1] dBy P T — multiplicity - integer
+addess:stina 0,11 . tedEnti Rceksnall0-1] ’ +g§nerali0“nDescription .
+agent1 generatedEntity
0.1
wasDerivedFrom + entity hadRefereng
ubedEntity » 4 ! + entity 1 + entntyDesocr:p\tlon * + entityDescription | =

Entity

+ entityl
+member

+id : string [0..1]
+ name : string [0..1]
+ location : string [0..1]

+ invalidatedAtTime - datg

v

+ comment _gtring [oe*]

ValueEntity

+ value : string

DatasetEntity
(E— |

+ generatedAtTime : datetimedl” 1]
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+ entityDescription

EntityDescription
name : string [0..1]
description : string
doculink : anyURI [0..1]
type : string
Py

ValueDescription

valueType : string
unit : Unit [0..1]

ucd : string [0..1]
utype : string [0..1]
min : string [0..1]
max : string [0..1]
default : string [0..1]
options : string [0..1]

DatasetDescription
contentType - string




Product

cherenkov

+ he O
e ) ‘ a telescope
D Y e array
2 minimal metadata
observation
calibration
simulation
was a sub-activity of
is associated with
. i software
Activity |: or task
Contact
was produced by
was in the context of -
array
subarray
telescope
camera
Data Product pixel
lidar
etc.
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Choices made  (Cta &

* Rules to associate an item with its description
— Activity: activity_name + cta_pipe_version
— Entity: activity description + role

* Unique Identifiers
— Activity.id: uuid generated in the job

— Entity.id: uuid depending on file(location+name),
DIRAC Ifn?

— Relations Used.id, WasGeneratedBy.id,
WasAttributedTo.id, WasAssociatedWith.id are
intergers and autoincremented
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| thank you for your attention

Any questions?
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