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Obijectives and requirements

e Capture provenance transparently
o For Python tools (in particular data analysis on a laptop)
o Make provenance info compatible between different software (ctapipe, gammapy, ...)
o minimum effort from the developers, reuse existing tools

e Development drivers

o Use logging system
m known by developers, already integrated (base Python package)
m log dictionaries to structure the information

o Non-intrusive addition of code
m use decorators for classes and methods

o  Fill with useful information
m descriptions in a definition.yaml file (activity description, parameters, usage,

generation...)

m log parameters, arguments...
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Development within gammapy

e logprov, now an independent package:
o https://qithub.com/mservillat/logprov

e gammapy: a community-developed, open-source Python package for

gamma-ray astronomy:
O  https://docs.gammapy.org/

e gammapy High Level Interface (HLI)
o Analysis class with methods
m get observations()
m set_model()
m run_fit()

|
o Fixes the https://github.com/mservillat/logprov: 1 gammapy HLI method = 1 activity

e Démo...
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https://github.com/mservillat/logprov
https://docs.gammapy.org/

https://openprovenance.org/store/documents/1191.svg

Provenance
IN gammapy

1/ definition.yaml file for description/template
(already integrated to the code by the developers)

activities:

49456740000 parameters 49456740136 parameters T dbSel3eldi2009cHadi 0TI
aaghiion s i ¢ ik S

&3

get_observations:
description:

"Fetch observations from the data store according e | REAS6TA0272_parameers
to criteria defined in the configuration" - e
parameters: _—

- name: datastore

description: "DataStore path as string"

value: settings.observations.datastore

name: filters

description: "Filter criteria to select observations" . .
value: settings.observations.filters 2/ entrles automatlca"y
usage:

- role: datastore Stored |n the Iog flle

description: "DataStore object file"

entityType: DataStore INFO:gammapy.utils.provenance.provenance:_PROV_2019-10-07T11:20:05
location: settings.observations.datastore .884436_PROV_{'activity_id': 9456793112, 'activity_name': 'get_observations', 'startTime':
generation: '2019-10-07T11:20:05.884419'} o
- role: observations selected INFO:gammapy.utils.provenance.provenance:_PROV_2019-10-07T11:20:06
description: "Observations selected" .091102_PROV_{'activity_id': 9456793112, 'parameters': {'datastore':
entityType: Observations '$GAMMAPY_DATA/hess-d13-drl', 'filters': [{'filter_type': 'par_value', 'value_param':

‘Crab', 'variable': 'TARGET_NAME'}1}}
INFO:gammapy.utils.provenance.provenance:_PROV_The entity is a file with

hash=3585d8a6f0ad20fece226aa22dd9dfd2 ($GAMMAPY_DATA/hess-d13-drl/obs-index.fits.gz)
INFO:gammapy.utils.provenance.provenance: PROV_2019-10-07T11:20:06

value: observations
has_members:
entityType: Observation

list: obgervat1°”5-115t .091413_PROV_{'activity_id': 9456793112, 'used_role': 'datastore', 'used_id':
id: obs_id '3585d8a60ad20fece226aa22dd9dfd2', 'entity_type': 'DataStore', 'entity_location': - S
namespace: "* ' SGAMMAPY_DATA/hess-d13-dr1'} .
INFO:gammapy.utils.provenance.provenance:_PROV_2019-10-07T11:20:06
get_datasets: .091474_PROV_{'activity_id': 9456793112, 'generated_role': 'observations selected', [E—
description: "Produce reduced datasets" 'generated_id': 295524570, ‘entity_type': 'Observations'}
narametarcs INFO:gammapy.utils.provenance.provenance:_PROV_2019-10-07T11:20:06
.0919527_;I¥OV_('entlty_ld‘: 295524570, ‘'member_id': 23592, 'member_type': 'Observation'} 3/ eXport tO W3C PROV
INFO:gammapy.utils.provenance.provenance: _PROV_2019-10-07T11:20:06 .
.091571_PROV_{'entity_id': 295524570, 'member_id': 23523, 'member_type': 'Observation'} Or Search |n provenance reCOrdS

INFO:gammapy.utils.provenance.provenance: PROV_2019-10-07T11:20:06
.091613_PROV_{'entity_id': 295524570, 'member_id': 23526, 'member_type': 'Observation'}

INFO:gammapy.utils.provenance.provenance:_PROV_2019-10-07T11:20:06
.091653_PROV_{'entity_id': 295524570, 'member_id': 23559, 'member_type': 'Observation'}

INFO:gammapy.utils.provenance.provenance:_PROV_2019-10-07T11:20:06 |

@ M. Servl"at & J, E, Rulz .091691_PROV_{'activity_id': 9456793112, 'endTime': '2019-10-07T11:20:06.091068'}
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https://openprovenance.org/store/documents/1191.svg

Code: set up the capture

1/ YAML file following the IVOA
Provenance DM description part

activities:

get_observations:
description:
"Fetch observations from the data store according
to criteria defined in the configuration"
parameters:
- name: datastore
description: "DataStore path as string"
value: settings.observations.datastore
- name: filters
description: "Filter criteria to select observations
value: settings.observations.filters
usage:
- role: datastore
description: "DataStore object file"
entityType: DataStore
location: settings.observations.datastore
generation:
- role: observations selected
descriontion: "Observations selected"

2/ class decorator (or function decorator @trace)

=definition

prov_capture = ProvCapture(

@prov_capture.trace_methods
Analysis:
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=provconfig)
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Code: what the user runs

config = AnalysisConfig.from_template( )
config.settings| 1 Il 1=
os.environ[ 1=

start = datetime.datetime.now().isoformat()

analysis = Analysis(config) this transformation is not captured
analysis.get_observations()

analysis.observations = copy.deepcopy(analysis.observations)

analysis.get datasets()
( )asf:
model = yaml.safe_load(f)
analysis.set_model( =model)

model set with a filename or a dictionary

analysis.run_fit()

analysis.get_flux_points()
analysis.flux_points.write(
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DataStore s
2813db 7951400675902 2d4e Mebe 1

provishel  DataStore

ative (data/gammapy/hess-d13.dr1
proviype  FileCollection
ScebS7281£3dbT9SEADILTSH9B22ddeHebe lcb3
hash_type  shal

wasAssociatedWith

provarole Creator provirole datastore

prov:startTime 2020-07-30T15:44:53 285282 B T T : T

( /" Observation provzendTime 2020-07-30T15:44:53 484194 Vid Observalion Observanon
{ )  pmmacveas235s9 ) provilabel  get_observations \_  gemma-cvents:2352 ¢

286586537

hadMember \

provilabel  Observation prov:label  Observation - — 7 == - prov:label  Observation

13- drl/d _dI3_drl_obs_id_023523 fits gz i 3-drlidata/hess_dI3_drl_obs_id prov:location /data/gammapy/hess-dl3-<r | /datahess_d13_drl_obs_id_023526.fits gz Observations ~ prov-location /data/gammispy/bess-
povitype  File proviype  File session:286586537_I41193177375364940 pe  File
conten(Type application/fits contentType application/fits =l e contentType application/fts

prov:label  Observation

proviype  File
contentType application/fits

prov:label Observations
provatype PythonObject

IvasDerivedFram
§uredBy Observa tion:
session: .mw" B emcted essin 286556397 S4TIATTIS2613

prov:label WasConfiguredBy
provitype Parameters

background {background_estimator’: ‘reflected'} m‘__hfkloi‘;n;;an&l
datasel-type SpectrumDatasetOnOff provitype PythonObjec
geom  {‘region” {'center’ 83633 deg’, 22014 deg’, 'frame’ crs' 'radiug’: 0.1 deg’}, ‘axes’: [{'name’: ‘energy’, hi_bnd 100, To_bud': 0.01. 'nbin'- 73, interp': TJog', node_type’: edges’,"unit’: TeV'}]}

wasAssociatedWith esed ed

provrole Creator provitype Setup

provistartTime 2020-07-30T15:44:53 854155 T .
proviendTime 2020-07-30T1S:44:56811889 Dataset N
proviibel  gel_datasets A
in_session 286586537

D @ Dataset
/ session:286586537_23523

wasGeneratedBy

prov:label Dataset prov:label Dataset prov:label Dataset Datasets e 4
prov:type PythonObject provitype PytheaObject provtype PythonObject < session:286586537_T403T69922283065096 prov-type PythonObject L ool
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Implementation details

e Identifiers and unicity...
o the identifier is recomputed from the entity each time it is used
o id(), hash(), str(), file hash (md5, sha1...)

e Parameter values directly attached to the activity

e Check for entity modifications before usage
o indicate a derivation if entity has changed (but no more information about what happened)

e session identifier

o when the Analysis class is instanciated

o place to keep the system information, the global configuration, ...
e limits

o only wrapped methods are traced

o need definition for usage/generation
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wasAttributedTo

g py opus-admin gammapy_analysis g
opus_user:opus-admin opus_jdl:gammapy_analysis PIOVI0iB Conact

e 10PUS job R

prov:type prov:Collection
. prov:type voprov:ActivityDescription
o Runs several gammapy functions wsexccuionDursion 60
uws:quote 10
. prov:label opus-admi voprov ati Run gam analysis with high level interface
o  Stores result entities el g ek i
voprov:subtype gammapy
voprov:type Analysis

Voprov:version 1

. I n te rn a | p rove n a n Ce wasAssociatedWith wasInfluencedBy

0O S to re o bJ e Ct S proviroleowner w-‘m’imﬁ&'g provitype voprov-Description provzrole

/

o Link to OPUS job
B SUb‘aCt|V|t|eS 7 provistartTime  2019-11-15T16:51:23 /

proviendTime 2019-11-15T16:51:38

= W3C PROV Bundle ? e I e | R
o link to result o 17
m Stored in OPUS archive
m Derivation ?

m Copy?

wasGeneratedBy {wasDerivedFrom

flux_points
opus_store:e5eb53

prov:label flux_points
prov:location  http://localhost/opus_server/store?ID=e5¢b53
voprov:file_name flux_points fits
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