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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 , Provenance metadata in a TAP
service will allow to discover « data » by constraining
Provenance features.

— It's a « reverse » mechanism.



Activ Ay Conigu aticn

TypeOfConfigArttact
e
Conntegite
Contighise
+ name  swng

* tocation - strieg [0_1
= oomment : siring [0
+ cantgFae 0. 1
e WasContgursdBy Parametar
P ——— e ——
+ porrater [EE R : siring
= wanConfiguredsly | La .
Actvity
« rote : saring (0.1
* time : cittene 0.1 - -
WasGeneratedBy
= role - siring [0. 1
[orr——
er—— =
wset iy
Vb nuty

Cobection

Figure 8: Full class diagram of the IVOA Provenance
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Figure 8: Full class diagram of the IVOA Provenance Data Model.

1 table per class ?
---—> ProvTAP



* There is an internal draft
on the IVOA DAL page

* TAP schema mapping classes
as tables

* ProvHiPS (provenance of
HiPS and HiPS tiles) is
an implementation prototype

* From now examples and demos
from ProvHiPS

IVOA Provenance Table Access Protocol

(ProvTAP)

Version 1.0

IVOA Working Draft 2018-03-22

i amys, Markus Nulbneer, Kristin

villat, IVOA Data Model




Name ucd utype datatype status
e id meta.id voprov:Entity.id char M
€ name meta.title voprov:Entity.name char O
e_type meta.code.class voprov:Entity.type char O
e_rights meta.code.class voprov:Entity.rights char O
e_location meta.ref.url voprov:Entity.location char O
e_ generated time.start voprov:Entity.generated At Time char O
e_ invalidated time.stop voprov:Entity.invalidated AtTime  char O
e comment meta.description  voprov:Entity.comment char O
e_classtype meta.code.class voprov:Entity.classtype char OPTION M
e_ value stat.value voprov:Entity.value char O
— e_ description  meta.id voprov:Entity.description__id reference O

Table 2: Column description for Entity table. The e classtype column may
have the following two values :"dataset" and "value"
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Name ucd utype datatype
pd_ activitydescription  meta.id voprov:ParameterDescription. char
activityDescription_ id
pd_id meta.id voprov:ParameterDescription.id char
pd_name meta.title voprov:ParameterDescription.name param dependent

pd_ description
pd_datatype
pd_unit
pd__ucd
pd_utype
pd__min
pd__max

pd__options

meta.description
meta

meta.unit
meta.ucd

meta

stat.min
stat.max

meta

voprov:ParameterDescription.description
voprov:ParameterDescription.datatype
voprov:ParameterDescription.unit
voprov:ParameterDescription.ucd
voprov:ParameterDescription.utype
voprov:ParameterDescription.min
voprov:ParameterDescription.max

voprov:ParameterDescription.options

char
char
char
char
char
param dependent
param dependent

param dependent
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Name ucd utype datatype
p__activity meta.id voprov:Parameter.activity_id char
p_id meta.id voprov:Parameter.id char
p_ value stat.value  voprov:Parameter.value param dependent
— p_description  meta.id voprov:Parameter.parameterDescription_id  reference to parameter description

Table 8: Column description for Parameter table
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Drizzled image
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ProvHiPS ADQL queie

Finding out drizzled images « progenitors »of a specificHiPS tile.
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select e.e_name, e.e_comment, a_name, a_starttime, a_comment, ee.e_name
ee.e_comment from entity e

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

join used on a_id = u_activity

join entity ee on ee.e_id = u_entity

where e.e_name like '%Npix9199544'




TOPCAT(48): Table Browser
Sel Window Rows Help
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Table Browser for 48: TAP_54_entity, wasgeneratedby, activity,used, entit...
QI e_name e_comment a_name a_starttime a_comment e_name e_comment
¢ @ |_L | HST V Orderl0_MNpix9199544 | Npix9199544 tile of HSTV HiPS of size 12.25 a...| HST W _Orderl 0_Npix9199544 Generation | 2019-01-09T02:34Z | hipsGEN version 10,101 generation of Npix9l...|j8e614010 drc | Drizled HST image from ACS centered on 53.0...
2 | HST V_Orderl0_Mpix9199544 | Npix9199544 tile of HSTA HiPS of size 12.25 a...| HST W Orderl0_Mpix9199544 Generation |2019-01-09T02:34Z | hipsGEN version 10.101 generation of MNpix91...|j8mt37011_drc | Drizzled HST image from ACS centered on 53.0...
3 | HST V Orderl0 Npix9198544 | Npix9199544 tile of HSTW HIPS of size 12,25 a...| HST WV Orderl0_Npix9199544 Generation [ 2019-01-09T702:34Z | hipsGEN version 10,101 generation of Npix9l..|j8mt37021 drc | Drizzled HST image from ACS centered on 52.9..,
4 | HST V_Orderl0_Npix9199544 | Npix9199544 tile of HSTW HiPS of size 12,25 a...| HST WV _Orderl 0_Npix9199544 Generation [ 2019-01-09T02;34Z | hipsGEN version 10,101 generation of Mpix31...|j8mt37031_drc | Drizzled HST image from ACS centered on 52.9..,
5 | HST V_Orderl0_Mpix9199544 | Npix9199544 tile of HSTA HiPS of size 12.25 a...| HST W Orderl0_Mpix9199544 Generation |2019-01-09T02:34Z | hipsGEN version 10.101 generation of MNpix91...|j8mt38011_drc | Drizzled HST image from ACS centered on 53.0...
6 | HST V Orderl0 Npix9198544 | Npix9199544 tile of HSTW HIPS of size 12,25 a...| HST WV Orderl0_Npix9199544 Generation [ 2019-01-09T702:34Z | hipsGEN version 10,101 generation of Npix9l..|j8mt38021 drc | Drizzled HST image from ACS centered on 53.0..,
7 | HST_V_Orderl0_Npix9199544 | Npix9199544 tile of HSTV HIPS of size 12,25 a...| HST_V_Orderl 0_Npix9199544 Generation [ 2019-01-09T702;34Z2 | hipsGEN version 10,101 generation of Npix9l...|j8mt38031_drc | Drizzled HST image from ACS centered on 52.9..,
% B [ 8 [HST V Orderl0_Npix9199544 |[Npix9199544 tile of HST HiPS of size 12.25 a...| HST V_0Orderl0_Npix9199544 Generation |2019-01-09T02:34Z | hipsGEN version 10.101 generation of Mpix91...[j8mt39011 drc | Drizzled HST image from ACS centered on 53.0...
9 | HST V Orderl0 Npix9198544 | Npix9199544 tile of HSTW HIPS of size 12,25 a...| HST WV Orderl0_Npix9199544 Generation [ 2019-01-09T702:34Z | hipsGEN version 10,101 generation of Npix9l..|j8mt39021 drc | Drizzled HST image from ACS centered on 53.0..,
10 | HST_V Orderl0_Mpix9199544 | Npi®9199544 tile of HSTV HIPS of size 12,25 a...| HST W _Orderl 0_Npix9199544 Generation | 2019-01-09T02:34Z | hipsGEN version 10,101 generation of Npin9l...|[8mt39031_drc | Drizled HST image from ACS centered on 53.0...
11 | HST W _Orderl0_Mpix9199544 | Npix9199544 tile of HSTV HiPS of size 12.25 a...| HST V_Order1 0_Npix9199544 Generation | 2019-01-09T02:34Z | hipsGEN version 10.101 generation of Mpix81...| jbwjql020_drc | Drizzled HST image from ACS centered on 53.0...
12 | HST V Orderl0 Mpix9199544 | Npix9199544 tile of HSTW HIPS of size 12,25 a...| HST W Orderl 0 Npix8199544 Generation | 2019-01-09T02:34Z | hipsGEN version 10,101 generation of Npix9l...|jcn602010 drc | Drizzled HST image from ACS centered on 53.0...
13 | HST_V Orderl0_Mpix9199544 | Npi®9199544 tile of HSTV HIPS of size 12.25 a...| HST W _Orderl 0_Npix9199544 Generation | 2019-01-09T02:34Z | hipsGEN version 10,101 generation of Npir9l...|jcn602020_drc | Drizled HST image from ACS centered on 53.0...
14 | HST W _Orderl0_Mpix9199544 | Npix9199544 tile of HSTV HiPS of size 12.25 a...| HST V_Order1 0_Npix9199544 Generation | 2019-01-09T02:34Z | hipsGEN version 10.101 generation of Mpix81...|jcn602030_drc | Drizzled HST image from ACS centered on 53.0...
15 | HST V Orderl0 Mpix9189544 | Npix8199544 tile of HSTW HiPS of size 12.25 a...| HST W Orderl 0 Npix8199544 Generation | 2019-01-09T02:34Z | hipsGEN version 10,101 generation of Npix91...|jcn804010 drc | Drizzled HST image from ACS centered on 53.0...
16 | HST_V Orderl0_Mpix9199544 | Npi®9199544 tile of HSTV HIPS of size 12.25 a...| HST W _Orderl 0_Npix9199544 Generation | 2019-01-09T02:34Z | hipsGEN version 10,101 generation of Npir9l...|jcn604020_drc | Drizled HST image from ACS centered on 53.0...
17 | HST V Orderl0_Mpix9199544 | Npix9199544 tile of HSTA HiPS of size 12.25 a...| HST W Orderl0_Npix8199544 Generation | 2019-01-09T02:347 | hipsGEN version 10.101 generation of Mpix91...|jcn609010_drc | Drizzled HST image from ACS centered on 52.9...
18 | HST W Orderl0 Mpix9189544 |Npix9189544 tile of HSTW HiPS of size 12.25 a...| HST W Orderl 0 Npix81989544 Generation | 2019-01-08T02:34Z | hipsGEN version 10.101 generation of Npix9l...|jcn809020 drc | Drizzled HST image from ACS centered on 52.9...
19 | HST V Orderl0 Mpix9199544 | Npix9199544 tile of HSTV HIPS of size 12.25 a...| HST WV Orderl 0 Npix9199544 Generation |2019-01-09T02:242 | hipsGEM version 10,101 generation of Mpix91...[jcnEl1010 drc | Drizzled HST image from ACS centered on 52.9..,
Total: 36 Visible: 36 Selected: 0
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Query Language: ADQL-2.0|v| Max Rows: (1000000 (default) || Uploads: unavailable

ADQL Text
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select e.e_name, e.e_comment, a_name, a_starttime, a_comment, ee.e_name, ee.e_comment from entity e
join wasgeneratedby on e.e_id = wgb_entity

join activity on wgb_activity = a_id

join used on a_id = u_activity

join entity ee on ee.e_id = u_entity

where e.e_name like '%Np1x9199544'




* Table is denormalized : a lot of redundant
information

* Loop issue : several occurances of the same
triplet (name,utype,ucd) in the same table
for different « objects »

* Let’s try minimum or last step provenance by
creating a standardized view



* 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_list
* = Redundancy may be avoided if we group all used
entities ids in a single cell

* — possible Recursivity



*View (in postgres)

create view last_step_provenance as select

e.e_id AS entity_id, 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,

activity.a_name AS generating_activity_name, activity.a_starttime AS generating_activity_starttime,
activity.a_endtime AS generating_activity_endtime, activity.a_comment AS generating_activity_comment,

wasattributedto.wat_role AS agent_role, agent.ag_name AS agent_name, agent.ag_type AS agent_type,
agent.ag_affiliation AS agent_affiliation, agent.ag_email AS agent_email, agent.ag_address AS agent_address,
agent.ag_phone AS agent_phone, agent.ag_comment AS agent_comment,

string_agg(used.u_entity::text, ',"::text) AS used_entities_list
FROM entity e

JOIN wasgeneratedby ON e.e_id::text = wasgeneratedby.wgb_entity::text
JOIN activity ON wasgeneratedby.wgb_activity::text = activity.a_id::text
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 ;




Single step = viey

&« @ & u-strasbg.F 7% T3 N (R u i = —
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Show [0+ entries Showing 1 107 of 7 entries Q
entity_location | entity_generated | entity_invalidated | entity_comment generating_activity_name | generating_activity_startime | generating_activity_endtime | generaling_activity_comment | agent_role | agent_name | agent_type | agent_affiliation | agent_email | agent_sddress. agent_phone | agent_comment used_entities_|

[90x37020_drc 2018-12-05T02:19Z | null Context image of Drizzl [B0x37020_drc_DrizzleGe 2018-12-05T02:197 2018-12-05T03:137 Production of image j90 craator STScl Organization | AURA staci@sts:

Martin Drive Baltmora | 01 25436789 | Spaca Telescope Scier

ic_2253a1 llow_225340

joSR020_drc 2018-12-05T02:19Z | null Context imags af Drizz| jcqt39020_drc_DrirzlsGe 2018-12-05T02 2018-12-05T03:137 Production of imags jeq crastor STScl Orpanizaion | AURA staci@staci Martin Drive Baltmora | 01 25436789 | Spacs Telescope Science ficw_227732 fiow_227732
[£a535010_dre 2018-12-05T0Z10Z | null Context image of Drizzl jcaB36010_dre_DrizzlaGe 3018-13-05T02:197 2018-12-05T03:197 Froduction of i craator STSal Organizaion | AURA stscists: Martin Drive Baltmora | 01 25436789 | Spaca Telescape Sciance ficw_230234 fic_230217.
Jbyq07020_dre 2018-12-05T02:107 | null mage of Drizz| jbyq07020_dre:_DrizzlaGe 2018-12-05T0 2018-12-05T03:197 Production craator STSal Organizaion | AURA stsoi@sts: Martin Drive Baltmore |01 25436789 | Spaca Telescope Sciance ficw_232870 fiow_232868

jbyp02020_drc
j825bgeq
jdBr22010_dr

2018-12-05T0Z10Z | null
2018-12-05T0Z19Z | null
2018-12-05T0Z10Z | null

mage of Drizzl Joyp02020_drc:_DrizzlaGe 2018-12.05T02:
mage of Drizzl jaZqibgeq_drc_DrizzlaGe 2018-12.05T02

197 2018-12-05T03:197 Production of croator STSal Organizaion | AURA stsci@stsci edu | Martin Drive Baltimora [ 01 25435789 | Spaca Telescope Sciance ficw_233104 fiow_233106

2018-12-05T03:197 Production of image j02 craator STSal Organizaion | AURA steci@stsciedu | Martin Drive Baltimara | 01 25435783 | Spaca Telescope Sciance fic_2:

7143 flow_237140,
mage of Drizzl d9r22010_dre._DrizziaGe 3018-13-05T02:197 2018-12-05T03:197 Production of image jd0 croator STSal Organizaion | AURA steci@stsciedu | Martin Drive Baltimara | 01 25435789 | Space Telescope Sciance ficw_237506 fiow_237530

I |20 |20 |20 |20 o |0

SUBMIT Select What ~ Where Position Plain Text Query = Job Control

" select * from minimum_provenance ;
Result Limit LA L

1100

Widgets do not reflect the query anymore after you modified it directly
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* Clear column names for distinct objects
* No more redundancy

*But :

* Complex recursivity to manage
* No direct retrieval for chains of provenance



* TAP annotation of the simple table query

(see Mireille’s talk)

* Renormalized response (multitable)

* |nstance query
(see DaveMorris/Laurent Michel talk)
— no simulation here
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