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International Virtual
IVOA Provenance
v 0 et ocuments ProveranceD\
e |VOA Provenance data model I
o Follows W3C PROV e /vt
e ProvSAP: simple access protocole m' s o

o Request provenance graph for an identifier (entlty/awvuy,
o Takes advantage of the W3C serializations (JSON, XML, SVG, PNG...)

o wvoprov Python package

o Implementations: Pollux, OPUS (CTA, MASER, CompOSE), ...
e ProvTAP: table access protocole

o TAP Schema based on ProvenanceDM

o Adding a few simplified views
o Implementations : HiPS tiles provenance, ...
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http://www.ivoa.net/documents/ProvenanceDM/

Provenance glossary

Association

| Activity

Communication
@ Usage ﬂ ﬁGeneration
W3C Attrlbutlon - 2

Word Wide Web Consortium D e rl Vatl O n

http://www.w3.ora/TR/prov-overview
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http://www.w3.org/TR/prov-overview

Full IVOA Provenance graph
m Activity = ActivityDescription [ e

@ EntityDescription e

@ Agent m Configuration _ _ _

#activityl#description > #8ac23c# configuration

wasAssociatedWith  fisDescribedBy _~asConfiguredBy ___—WasConfiguredBy wasInfluencedBy

VOprov:name activity2
prov:label activity2
uws:executionDuration 20

e
output.txt .
[ — ST — e

voprov:description Job that adds a line to a text file

s : #beSeB#conﬁguratlon N #activity2#description voprov:subtype test
B~ v e voprov:type test
S ’f voprov:version 1
|
WwasGeneratedBy psDescrnibedBy

figuredBy WasAs!
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\\opus_storezldSebU \
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http://www.ivoa.net/documents/ProvenanceDM (_ome Bireistats
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CTAO Reference Metadata (draft)

|j)bservation
Process calibration . ] .
simulation e Early discussions in CTA
e Using some IVOA
wais a.stib-activiey, of Provenance concepts
o e Serialization in FITS
is associated with
" i [ Software Header
o y or task
Contact
was produced by
was in the context of —
array
telescope
camera
Data Product pixel
lidar
etc.
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CTAO Reference Metadata

| usage

observation
calibration
simulation

was a sub-activity of

is associated with

Activity |: Zc:fttaviire

Contact
was produced by

was in the context of

e Early discussions in CTA

e Using some IVOA
Provenance concepts

e Serialization in FITS
Header

\

X

Data Product
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subarray
telescope
camera

pixel
lidar
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Table 2.1 — Reference Metadata for CTA Observatory Data Products.

hierarch_0 hierarch_1 hierarch_n example_1 example_2 example_3 example_4 description required  type enum validation
CTA REFERENCE VERSION 1.0.0 1.0.0 1.0.0 1.0.0 version of the Reference string ="1.0.0"

metadata schema used in v

the data product
CTA CONTACT ORGANIZATION CTAO LST Consortium NectarCam ASWG Organization to which this v string

Consortium data product is associated

CTA CONTACT NAME CTAO Support A. Scientist A. Postdoc D. Manager Name of contact within v string

organization
CTA CONTACT EMAIL - a@b.com a@b.com a@b.com Contact email address v string format: email

observatory.org
CTA PRODUCT DESCRIPTION Cat C DL3 event list  Flatfielding Quantum Efficiency  Proton Simulation Human-readable string
Coefficients Curve description of data v

product

CTA PRODUCT CREATION_TIME 2018-11-10 15:30 2019-10-10 07:21 2018-11-14 18:03:21 2018-11-14 00:00 Human-readable date and string format: datetime

time of file creation, in
ISO format YYYY-MM-DD
HH:MM:SS.ss, UTC

CTA PRODUCT D TBD TBD TBD 8D a fixed-id to identify this string
product. E.g. a UUID or
VFN.
CTA PRODUCT DATA CATEGORY (o] A other other see CTA data identifier v string AB.C,S
document
CTA PRODUCT DATA LEVEL DL3 DLO RO RO see CTA data identifier string RO, R1, DLO,
document v DL1, DL2, DL3,
DL4, DL5, DL6
CTA PRODUCT DATA ASSOCIATION Subarray Telescope Telescope Site see CTA data identifier string CTA, Site,
document v Subarray,
Telescope,
Target
CTA PRODUCT DATA TYPE Event Service Service Event see CTA data identifier string Event,
document Monitoring,
Service,
DataCube,
Catalog

Last-step provenance - IVOA - M. Servillat (Obs Paris) May. 2023 -



Back to IVOA Provenance

e Use cases Step 1
o CTAdata products header
o Workshops with ESCAPE partners, within ASOV T
o ADASS BoF session
e Requirements Step 2
o Cite software
o Record the context of execution T
o Include provenance attributes inside an entity
o Handle different levels of details Step 3
e Definition of a “One-Step Provenance” “Last step”

o List of attributes to describe one step of data generation
o Links between steps using identifiers

o The “Last step” may be embedded in the entity @
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One-Step Provenance Data Model

e Subgraph designed with [VOA Provenance concepts
e Applied to digital object generation
e Introduces specialized entities (software, computing environment, instrument)

workflow

hasDependency &)escribedBy used

parameters @ computing_environment

activity_description process
wasConfiguredBy |used usedType=Context wasInformedBy
\ entity_description ) agent aCtIVIty
isDescribedBy |wasAttributedTo wasGeneratedBy | wasGeneratedBy eneratedType=Provenance
entlty generated detailed_provenance
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Serialisation of a One-Step Provenance record

keyword UType FITS keyword

e Flat list of keywords

) entity_id Entity.id ENT_ID
o Afew mandatory keywords (id)

other optional information to entity_location Entity.location ENT_LOC
O
provide “dJetailed” provenance entity_generatedAtTime  Entity.generatedAtTime ENT_GTIM
(see FAIR principles) entity_name EntityDescription.name ENT_NAME
entity_type EntityDescription.type ENT_TYPE

e Proposed FITS keywords
o “Last step” provenance
o embedded in the generated entity

entity_content_type EntityDescription.content_type @ ENT_CTYP

entity_docurl EntityDescription.docurl ENT_DURL

entity_comment Entity.comment ENT_COMM
* |dent|f|erS are key agent_id Agent.id AGT_ID
o Resolved via a ProvSAP service agent_name S — AGT NAME
agent_type Agent.type AGT_TYPE
agent_email Agent.email AGT_MAIL

Last-step provenance - IVOA - M. Servillat (Obs Paris) May. 2023 m



Specialized entities: context and links

e entityType = Instrument e Granularity of provenance
© name o Link to more detailed provenance
o identifier

e Link to Full Provenance
o |dentifiers should be resolved

o  but maybe more advanced model

e entityType = Software through a ProvSAP service
o hame
0 version International
. - . Virtual
) identifier (eg dOl) Observatory
Alliance

e entityType = Computing Environment
o Operating System I:>
o Nodes, memory...
o Variables (path, python, ...)

One-step provenance metadata

Version 0.1

IVOA Note 2023-03-30

Working Group
DM

Last-step provenance - IVOA - M. Servillat (Obs Paris) May. 2023 n




Example of implementation
e Analysis of Cherenkov data with gammapy using OPUS

o OPUS: job manager based on UWS (https://opus-job-manager.readthedocs.io)
o job definition = expected input/output + configuration parameters + description

e need to provide an internal provenance using the voprov Python package
o datasets really used, software version really used...

hess_d13_dr1:33787

hess_dI3_dr1:33788

#point_source#description

5]
-
e = |——— wasinfluencedBy

#71344b#configuration

SpectralPoints_table.tex
opus_store:abal3b

stacked_CountsMap.png
opus_store:0fcdcf

Gammapy 0.20
doi: 10.5281/zenodo 4701488

us_store:0f315'

was M 7 —
\ = ) >_
spectra.png wasAssociatedWith |
opus_store:0ca759
S
.

vopmv_example.?ng
op;

mathieu.servillat@obspm.fr

opus_user:mathieu servillat @ m.fr
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Structured Serialisation of Provenance

activity:
e \W3C formats <activity_id>:

o XML, JSON name: <activity_name>

startTime: <activity_startTime>
structure by blocks endTime: <activity_endTime>

(@)
o noteasyto find an information activity_description: <activity_name>
(@)

“Stora eonl ” parameters:
g y <name>: <value> # from <activity_parameters>

e Proposed YAML format used:
o machine and human readable = SNBSS [ e o v
o include relations with entities/activities generaééd:
o Makes it easy to manipulate provenance - <generated_id> # from <generated_ids>
informed:

- <workflow_id>
<workflow_id>:
comment: <workflow_comment>
activity_description: <workflow_name>
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