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* Provenance information can be attached to
data in various ways :
— Embedded in the data « header » itself
— Linked to the data record via DataLink or URL
— Retrievable via ProvSAP via data id.

*In addition to that , ProvTAP allows to
discover « data » by constraining
Provenance features.

— It's a « reverse » mechanism.
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*There is an internal draft
on the IVOA DAL pages
* Was not a WD by lack of

IVOA Provenance Table Access Protocol

discussion (ProvTAP)

Version 1.0
* TAP SC h e m a IVOA Working Draft 2018-03-22
mapping classes as __
tables '

i auys, Markus Nullmeer, Kristin
illan, Mathicu Servillat, IVOA Data Model

* ProvHIiPS (provenance of

HiPS and HiPS tiles) is

an implementation prototype

* Discussion among authors on various
points (see DAL running meeting slides)
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External p t of

* DAL chairs

—1 to 1 class/table mapping too ambitious.
Need for simplification/ denormalization

* ESFRI projects (within ESCAPE)

— Looking for simplified/partial views
* Tracing the last step ?

* Concept of « ProvCore » : minimal model
attributes ?

* Depends from project requirements and uses
cases
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Figure 8: Full class diagram of the IVOA Provenance Data Model.




Select What Yhere Position Plain Text Query Job Control

SELECT e.e_name as "Tie", a.a_name as "Tile generation activity™,
ga.8 name as “drizzled image”, ee.e location as "drizzled image URL", aa.a name as "Drizzling aclivity”,
ege.e_name as “calibrated image” eee.e_location as “calibrated image URL", aaa.a_name as “calibration”,

Eeee.e name as “raw image” -

FROM provenance_entity e Tl I e

join provenance.wasgeneratedby w on wwgbh _entity =e.e_id

join provenance._activity a on a.a_id = w.wgb_activity

join provenance.used u on u.u_activity =a.a_id T O

join provenance.entity ea on ee.e id = u.u entity 0 S

join provenance wasgeneratedby ww on ww.owgb_entity = ee.e_id

join provenance.activity aa on aa.a_id =ww.wgb actvity ~
join provenance.used Ul on uu.u_activity = aa.a_id S c e n a r IG
join provenance.enfity eee on egg.a i = uu,u_antty

join provenance.wasgeneratedby www on www.wab  entity = eeee id

join provenance.achvity aaa on aaa.a_id = www.wgb activity

join provenance.used uuu on uuu.u_activity = aaa.a_id

join provenance.entity eeee on eeee.e id = uuu.u_entity
whera e.e_name ='HST WV Order10_NpixB530404"




Tile Tile generation activity drizzled image | drizzled image URL | Drizzling activity calibrated image calibrated image URL | calibration raw image

HST_V_Order10_Npix85304 ... |HST_V_Order10_Npix85304 ... |jBuq70031_drz | jBuq70031_drz_DrizzleGe ... |jBuq70qnq_fitfits[scil] | jBuq70qnq_fitfits_Cali... |jBuq70qnq fitfits[scil ...

HST_V_Order10_Npix85304 ... |HST_V_Order10_Npix85304 ... |j8uq70031_drz | {Buq70031_drz_DrizzleGe ... | jBuq70qoq_fltfits[sci1] | jBuq70qoq_fltfits_Cali... |jBuq70qoq fitfits[scil ..

HST_V_Order10_Npix85304 ... |HST_V_Orderi0_Npix85304 ... |j8uq70011_drz | A 8uq70011_drz_DrizzleGe ... |jBuq70gkq_fltfits[scil] | j8uq70qgkq_fitfits_Cali ... |j8uq70qkq fitfits[sci1 ...
drizzled progenitors calibrated images

=

A (a name=jBug70qng_flt.fits_Calibration
a_comment="obtained with HST ACS at
target NGC104 with filters POL120UV
and F330W using configuration

profile j8uq70qng_{lt fits.prof”
a_startTime=2018-06-02T00:00:00
a_endTime=2018-06-02T00:00:00

to its ActivityDescription

ad_name =HST_CALACS_Activity
ad_type=Calibration

ad subtype=Photometric Calibration
ad_description=HSTACS calibration
activity

ad_doculink=
\www.stsci.edu/hstinstrumentation/acs/calibration

HiPS view around NGG104




*The join IS a permanent view described in the
TAP schema

*Columns :
entity_name, entity location, entity comment, ...
generating _activity _name, generating_activity_starttime, ....
agent role, agent name, ....
used _entity name
*—» Redundancy (several lines for a single
entity/activity).

* — possible Recursivity



*View (in postgres)

create view last _step provenance as select

e.e_name as entity name, e.e location as entity location, e.e_generated as entity _generated,
e.e_invalidated as entity invalidated, e.e_comment as entity_comment,

a_name as generating_activity name,a_starttime as generating_activity starttime, a_endtime
as generating_activity_endtime, a_comment as generating_activity comment,

wat _role as agent role, ag name as agent_name, ag_type as agent_type ,ag_affiliation as
agent _affiliation, ag_email as agent_email, ag_address as agent_address, ag_phone as
agent_phone, ag comment as agent_ comment,

ee.e_name as used_entity_name from entity as e

join wasgeneratedby on wgb_entity = e.e_id
join activity on a_id = wgb_activity

join used on u_activity = a_id

join entity as ee on ee.e_id = u_entity

join wasattributedto on wat_entity = e.e_id
join agent on ag _id = wat_agent ;
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select * from last step provenance where entity name = ']90x37020 drc'



Table Browser for 6: TAP_6_last_step_provenance

entity_name entity_location entity_generated c entity_comment generating_activity name generating_activity_starttime generating_activity_end
1 |j90%x37020_drc | https:/iwww.cadc-ccda.hia-ha.nrc-cnre.ge.ca/... | 2018-12-05T02:182 Context image of Drizled HST image from ACS... | j90x37020_drc_DrizzleGeneration |2018-12-05T02:187 2018-12-05T03:192
2 |j90%x37020_drc | https://iwww.cadc-ccda.hia-ha.nrc-cnre.ge.ca/... [ 2018-12-05T02:182 Context image of Drizled HST image from ACS... | j90x37020_drc_DrizzleGeneration | 2018-12-05T02:187 2018-12-05T03:192
3 | j90x37020_drc | https:/fwww.cadc-ccda.hisdha.nre-cnre.ge.ca/... | 2018-12-05T02:197 Context image of Drizzled HST image from ACS... | [90x37020_drc_DrizzleGenerstion | 2018-12-05T02:197 2018-12-05T03:192
4 |j90%x37020_drc | https://iwww.cadc-ccda.hia-iha.nrc-cnre.ge.ca/... [ 2018-12-05T02:182 Context image of Drizled HST image from ACS... | j90x37020_drc_DrizzleGeneration | 2018-12-05T02:187 2018-12-05T03:192
5 | j90x37020_drc | https:/fwww.cadc-ccda.hiasha.nrc-cnre.ge.ca/.. | 2018-12-05T02:197 Context image of Drizzled HST image from ACS... | [90x37020_drc_DrizzleGenerstion | 2018-12-05T02:197 2018-12-05T03:192
6 |j90%x37020_drc | https:/iwww.cadc-ccda.hia-ha.nrc-cnre.ge.ca/... | 2018-12-05T02:182 Context image of Drizled HST image from ACS... | j90x37020_drc_DrizzleGeneration |2018-12-05T02:187 2018-12-05T03:192
7 |j90%x37020_drc | https://iwww.cadc-ccda.hia-ha.nrc-cnre.ge.ca/... [ 2018-12-05T02:182 Context image of Drizled HST image from ACS... | j90x37020_drc_DrizzleGeneration | 2018-12-05T02:187 2018-12-05T03:192
8 | j90x37020_drc | https:/fwww.cadc-ccda.hisdha.nre-cnre.ge.ca/... | 2018-12-05T02:197 Context image of Drizzled HST image from ACS... | [90x37020_drc_DrizzleGenerstion | 2018-12-05T02:197 2018-12-05T03:192
9 |j90x37020_drc | https://iwww.cadc-ccda.hia-ha.nrc-cnre.ge.ca/... [ 2018-12-05T02:182 Context image of Drizled HST image from ACS... | j90x37020_drc_DrizzleGeneration | 2018-12-05T02:187 2018-12-05T03:192
10 | j90x37020_drc | https:/fwww.cadc-ccda.hia-iha.nrc-cnre.ge.caf... | 2018-12-05T02:192 Context image of Drizzled HST image from ACS... | [90x37020_drc_DrizzleGenerstion | 2018-12-05T02:197 2018-12-05T03:192
11 |j90%37020_drc | https://iwww.cadc-ccda.hia-iha.nrc-cnre.ge.ca/... | 2018-12-05T02:182 Context image of Drizled HST image from ACS... | j90x37020_drc_DrizzleGeneration | 2018-12-05T02:187 2018-12-05T03:192
12 | j90x37020_drc | https://iwww.cadc-ccda.hia-iha.nrc-cnre.ge.ca/... [ 2018-12-05T02:182 Context image of Drizled HST image from ACS... | j90x37020_drc_DrizzleGeneration | 2018-12-05T02:187 2018-12-05T03:192
lable Browser tor b: 1AP_b last_step_provenance
generating_activity_comment agent_name agent_role agent_type agent_affiliation agent_smail agent_address
1 | calibrated ACS HST images j90x37hpg_flc fits[scil] j90x37hpg_flc fits[sci2] j90x37hrg_fle.fits[scil] j90x37hrg_fle fits[sci2]... STScl creator Organization | AURA stsci@stsci.edu | Martin Drive Baltimore
2 | calibrated ACS HST images j90x37hpg_flc.fits[scil] j90x37hpa_flc.fits[sci2] j90x37hrg_flc.fits[scil] j90x37hrg_flc.fits[sci2]...| STScl creator Organization | AURA stsci@stsci.edu | Martin Drive Baltimore
3 | calibrated ACS HST images j90x37hpg_flc fits[scil] j90x37hpg_flc fits[sci2] j90x37hrg_fle.fits[scil] j90x37hrg_flc fits[sci2]... STScl creator Organization | AURA stsci@stsci.edu | Martin Drive Baltimore
4 | calibrated ACS HST images j90x37hpqg_flc.fits[scil] j90x37hpa_flc.fits[sci2] j90x37hrg_flc.fits[scil] j90x37hrg_flc.fits[sci2]...| STScl creator Organization | AURA stsci@stsci.edu | Martin Drive Baltimore
5 | calibrated ACS HST images j90x37hpg_flc fits[scil] j90x37hpg_flc fits[sci2] j90x37hrg_fle.fits[scil] j90x37hrg_flc fits[sci2]... STScl creator Organization | AURA stsci@stsci.edu | Martin Drive Baltimore
6 | calibrated ACS HST images j90x37hpg_flc fits[scil] j90x37hpg_flc fits[sci2] j90x37hrg_fle.fits[scil] j90x37hrg_flc fits[sci2]...| STScl creator Organization | AURA stsci@stsci.edu | Martin Drive Baltimore
7 | calibrated ACS HST images j90x37hpg_flc.fits[scil] j90x37hpa_flc.fits[sci2] j90x37hrg_flc.fits[scil] j90x37hrg_flc.fits[sci2]...| STScl creator Organization | AURA stsci@stsci.edu | Martin Drive Baltimore
8 | calibrated ACS HST images j90x37hpg_flc fits[scil] j90x37hpg_flc fits[sci2] j90x37hrg_fle.fits[scil] j90x37hrg_flc fits[sci2]... STScl creator Organization | AURA stsci@stsci.edu | Martin Drive Baltimore
9 | calibrated ACS HST images j90x37hpqg_flc.fits[scil] j90x37hpa_flc fits[sci2] j90x37hrg_flc.fits[scil] j90x37hrg_flc.fits[sci2]...| STScl creator Organization | AURA stsci@stsci.edu | Martin Drive Baltimore
10 | calibrated ACS HST images j90x37hpg_flc.fits[scil] j90x37hpg_flc fits[sci2] j90x37hrg_flc fits[scil] j90x37hrg_flc fits[sci2]...| STScl creator Organization | AURA stsci@stsci.edu | Martin Drive Baltimore
11 | calibrated ACS HST images j90x37hpg_flc.fits[scil] j90x37hpg_flc.fits[sci2] j90x37hrg_flc.fits[scil] j90x37hrg_fle.fits[sci2]...| STScl creator Organization | AURA stsci@stsci.edu | Martin Drive Baltimore
12 | calibrated ACS HST images j90x37hpg_flc.fits[scil] j90x37hpg_flc fits[sci2] j90x37hrg_flc fits[scil] j90x37hrg_flc. fits[sci2]...| STScl creator Organization | AURA stsci@stsciedu | Martin Drive Baltimore
[able Browser for 6: TAP_6_last_step_provenance
entity_name entity_location ...|2g... c agent_comment used_entity_name
1 |j90x37020 drc | https:/iwww.cadc-ccda. hia-iha.nre-cnre.ge. ca/data/pub/MAST/HS T/product/j90x37020_dre.fits AL ..| Space Telescope Science Institute [ j90x37hpaq_flc.fits[scil]
2 | j90x37020 _drc | https:/iwww.cadc-ccda. hia-iha.nre-cnre.ge. ca/data/pub/MAST/HS T/product/j90x37020_dre.fits AL ..| Space Telescope Science Institute [ j90x37hpaq_flc.fits[sci2]
3 | j90x37020 _drc | https:/iwww.cadc-ccda. hia-iha.nre-cnre.ge. ca/data/pub/MAST/HS T/product/j90x37020_dre.fits AL .| Space Telescope Science Institute | j90x37hrq_flc.fits[scil]
4 |j90x37020_drc | https:/iwww.cadc-ccda. hia-iha.nre-cnre.ge. ca/data/pub/MAST/HS T/product/j90x37020_dre. fits AL ..| Space Telescope Science Institute [ j90x37hrg_flc.fits[sci2]
5 | j90x37020_drc | https:/iwww.cadc-ccda. hia-iha.nre-cnre.ge. ca/data/pub/MAST/HS T/product/j20x37020_dre.fits AL ..| Space Telescope Science Institute [ j90x37hpq_scil_final_mask.fits
6 | j90x37020_drc | https:/iwww.cadc-ccda. hia-iha.nrc-cnre.ge. ca/data/pub/MAST/HS T/product/j20x37020_dre.fits AL .| Space Telescope Science Institute | j90x37hpq_sci2_final_mask.fits
7 | j90x37020_drc | https:/iwww.cadc-ccda. hia-iha.nre-cnre.ge. ca/data/pub/MAST/HS T/product/j20x37020_dre.fits AL ..| Space Telescope Science Institute | j90x37hrg_scil_final_mask.fits
8 | j90x37020_drc | https:/iwww.cadc-ccda. hia-iha.nrec-cnre.ge. ca/data/pub/MAST/HS T/product/j20x37020_dre.fits AL ..| Space Telescope Science Institute
9 | j90x37020_drc | https:/iwww.cadc-ccda. hia-iha.nrc-cnre.ge. ca/data/pub/MAST/HS T/product/j20x37020_dre.fits AL .| Space Telescope Science Institute
10 |j90x37020_drc | https:/fwww.cadc-ccda. hia-iha. nrc-cnrc. ge. ca/data/pub/MAST/HST/product/j90x37020_drc fits AL ..| Space Telescope Science Institute | j90x37hrg_scil_final_mask.fits
11 |j90x37020_drc | https:/fwww.cadc-ccda. hia-iha. nrc-carc. ge. ca/data/pub/MAST/HST/product/j90x37020_drc fits AL ..| Space Telescope Science Institute [ j90x37hpq_sci2_final_mask.fits
12 | j90x37020 _drc | https:/iwww.cadc-ccda. hia-iha.nrc-cnre.ge. ca/data/pub/MAST/HST/product/j90x37020_drc fits LA .| Space Telescope Science Institute | j90x37hpg_scil _final_mask.fits
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*View (in postgres)

create view minimum_provenance as select

e.e_name as entity_name, e.e_location as entity location, e.e_generated as entity_generated, e.e_invalidated as entity_invalidated,
e.e_comment as entity comment,

a_name as generating_activity name,a_starttime as generating_activity_starttime, a_endtime as generating_activity_endtime,
a_comment as generating_activity comment,

wat_role as agent_role, ag_name as agent_name, ag_type as agent_type ,ag_affiliation as agent_affiliation, ag_email as agent_email,
ag_address as agent_address, ag_phone as agent_phone, ag_comment as agent_comment,
string_agg(u_entity,’,’) as used_entities_list from entity as e

join wasgeneratedby on wgb_entity = e.e_id
join activity on a_id = wgb_activity

join used on u_activity = a_id

join entity as ee on ee.e_id = u_entity

join wasattributedto on wat_entity = e.e_id
join agent on ag_id = wat_agent ;

GROUP BY e.e_id, e.e_name, e.e_location, e.e_generated, e.e_invalidated, e.e_comment, activity.a_name,
activity.a_starttime, activity.a_endtime, activity.a_comment, wasattributedto.wat_role, agent.ag name, agent.ag_type,

agent.ag_affiliation, agent.ag_email, agent.ag_address, agent.ag_phone , agent.ag_comment
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Table Access Protocol (TAP) Query

Wwindow TAP Registry Edit Interop Help

Select Service | Use Service | Resume Job [

Metadata
Find: | | i o service & Schema r © Table rO Columns rO FKeys r Hints
Mame [ | Descrip TR

last_step_prover|* |

minimum_proven
parameter Description:
parameterdescri
usagedescriptio
used
valuedescription
wasassociatedwi—]
wasattributedto
wasconfiguredb
wasderivedfrom
wasgeneratedby
wasinformedby
<] i | [*]

Tables:

N CE T G G G G AR

Service Capabilities
[Query Language: ADQL-2.0 | | Max Rows: |1000000 (default) |v| uploads: unavailable

rADQL Text
ode: [Synchronous || | olw
1

select entity_name, entity_comment, generating_activity_name,
agent_role,agent_name,used_entities_list from minimum_provenance

. ‘mp |
Window Rows Help
Table Browser for 3: TAP_3_minimum_provenance
entity_name entity_comment generating_activity name agent_r...|agent .. | used_entities_list

j90x37020_drc | Context image of Drizzled HST image from ACS with filter CLEARLL and F435W centered on 273.56883363507 , 34.2090407699622 , with a position angle of 1...|j90x37020_drc_DrizzleGeneration | creator | STScl | flc_ 225341 flew_225340,flcew 225342, flew 225...
jcqt99020_drc | Context image of Drizzled HST image from ACS with filter CLEARLL and F435W centered on 273.56883363507 , 34.2090407689622 , with a position angle of 1...|jcqt99020 drc_DrizleGeneration | creator |STScl | flew_227732.flew 227732, flew_227740.flc_227...
jca536010 dre | Context image of Drizzled HST image from ACS with filter CLEARLL and F435W centered on 273.56883363507 , 34.2090407699622 , with a position angle of 1...|jcaS36010_drc_DrizleGeneration | creator |STScl | flew_230234,flc_230217,flc_230219,flc_23022...
jbyq07020_drc | Context image of Drizzled HST image from ACS with filter CLEARLL and F435W centered on 273.56883363507 , 34.2090407699622 , with a position angle of 1...|jbyq07020 drc_DrizzleGeneration | creator | STScl | flew 232870,flew 232868, flcew_232870,flew_23...
J
J
]

byp02020_drc | Context image of Drizled HST image from ACS with filter CLEAR1L and F435W centered on 273,56883363507 , 34.2090407699622 , with a position angle of 1... | jbyp02020_drc_DrizzleGeneration | creator | STScl | flew 233104, flew_233106,flew_233108,flew_23...
92qibgeq_drc | Context image of Drizzled HST image from ACS with filter CLEAR1L and F435W centered on 273.56883363507 , 34.2090407699622 , with a position angle of 1... | j92qibgcq_drc_DrizleGeneration | creator | STScl | fle_237143,flew_237140,flew_237142,flew_237...
d9r22010 _drc | Context image of Drizzled HST image from ACS with filter CLEAR1L and F435W centered on 273.56883363507 , 34.2090407699622 , with a position angle of 1... | jd9r22010 _drc_DrizzleGeneration | creator | STScl | flew 2375286,flew_237530,flew 237524, flew 23...

o |en| e fw o=

Total: 7 Visible: 7 Selected: 0

— T T T T— —

—



Table Access Protocol (TAP) Query

Select Service | Use Service | Resume Job |’

Metadata

/[ 0 service | ©Sschema r O Table |’o Columns |’o FKeys r’ Hints |
Name:

EE last_step_provel

EE minimum_proven

BE parameter

EE parameterdescri

EE usagedescription™|
I D

Tables:

Description:

Service Capabilities

{Query Language: [ADQL-2.0 | v | Max Rows: (1000000 (default) || Uploads: unavailable ‘

ADQL Text

AFEEIZIES

1
|select * from entity where e_1d = 'flc_225341" ||

Run Query

TOPCAT(2): Table Browser

Window Rows Help

or @ X

Table Browser for 2: TAP_2 entity

e_id | e_name | e_type \ e_rights| e_location e_generated |...|...|e_c|asst...| e_\.ralue|e_descrip...|
|1 | flc_225341 |j90x37hpq_flc.fits[scil] | Science_image | public | https://www.cadc-ccda.hia-iha.nre-cnre.ge. ca/data/pub/MAST/HST/product/j90x37hpq_flc.fi... | 2018-10-08T00:00:00 | |...| dataset | | scedescr |
Total: 1 Visible:1 Selected: 0
TOPCAT(2): Table Browser - O
Window Rows Help
o X
Table Browser for 2: TAP_2_entity
e id | e name ‘ e_type ‘eiriqhts|...| e _generated || e_comment |eiclasstm| ei\ra\ue|e7 '
1 |flc_225341 |j90x37hpg_flc.fits[scil] | Science_image | public |..| 2018-10-08T00:00:00 | [Raw image obtained with HST ACS and filters and around position 50.58159985383 -37.41356521926 at observation time 2004-12-18T04:15:53 | dataset | |'s !
[ Il | D
Total: 1 Visible: 1 Selected: 0
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