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RAVE Survey - example use case

* Radial Velocity Experiment, ~ 500,000 spectra of stars
observed at Anglo-Australian Observatory

* spectra processed with RAVE pipeline (workflow):

* different calibration steps, combining and splitting files,
generating radial velocities, stellar properties, cross-
matching with other catalogues

* data release: mainly tables with
stellar properties



RAVE Survey - example use ca

* Example data table (from querying the RAVE database

Query interface

DRTABASE STATUS Job Overview  ResultsTable  SAMP  Plot  Download

There is one job in the queue.

You are using 721.8 ME of your

Q First  Previous  Next  Last Reset
quota of 5.0 GE.
row_id RAVE_OBS_ID RAdeg DEdeg HRV
NEW QUERY 1 20030412_0932m08_0( 142.604708333333 | -10.5600555555556  30.506
SQL query 2 20030412_0932m08_0l 143.041791666667  -10.6623055555556 | -5.789
Josiisr 3 20030412_0932m08_0( 142.5275 -11.2840555555556 | 19.54
T DT EOER 4 20030412_0932m08_0( 142.262125 -10.4055555555556 | 112.981
temperature-histo2 v 5 20030412_0932m08_0f 142.286125 11.2700722222222 | 44.139
temperature-histo v 6 20030412_0932m08_0t 143.076875 -10.1802777777778 24272
2016-09-01-13-07-50-4623 o 7 20030412_0932m08_0( 142.503375 -10.7798333333333 | 33.702
2016-06-09-11-28-42-4741 o
8 20030412_0932m08_0" 142.076458333333 -11.1761666666667 18.181
2016-06-09-11-28-007501 o
2016-06-09-11-27-15-9430 o 9 20030412_0932m08_0" 142.338541666667 -10.8247777777778 38.536
2016-06-00-11-10-43-8147 o 10 20030412_0932m08_0" 142.154333333333 -10.5138333333333 | 3.888
2016-06-09-11-10-31-7500 A < >
2016-06-09-08-45-14-2030 ¢ page 1 of 10 (100 rows total) Show 10 rows v
2016-06-09-08-37-40-3014 ¢
2016-06-09-08-32-29-0851 o ATABASE COLUMNS
2016-06-09-08-31-58-5497 &
2016-06-06-10-17-16-2620 o Name Type Unit  uep
rave_obs_ids_check v row,_id bigint hide
rave obs ids v RAVE_OBS_ID varchar meta.id
2016-06-02-14-28-53-8218 o
2016:06021428372170 A Radeg double deg pos.eq.ra hide
2016-06-02-14-28-10-6914 A DEdeg double deg pos.eq.dec hide
2016-05-30-15-16-48-0891 & HRV float km/s  spect.dopplerVeloc;pos.heliocentric
2016-04-26-13-26-00-4206 o
eHRV float km/s  stat.error;spect.dopplerveloc;pos.heliocentric hide
2016-04-26-13-25-20-0073 o
2016-04-261312.43.3752 o Teff K double K phys.temperature.effective hide
2016-04-08-08-53-56-9443 A logg K double dex phys.gravity
testquery2 v




RAVE: Basic use cases

e Get overview of all processing steps
— workflow/ActivityDescription
- list of activities/activityDescriptions

e Graph representation (visualisation) of these steps

- possible with ProvStore, if provided in W3C serialization format

 Provide detailed information for individual observations

- given a unique identifier for an entry in the published RAVE DR5
table, return file names and locations of intermediate and raw
files, how they are linked with each other

_______/



RAVE: Advanced use cases

 Who created the stellar_parameters-table?

- l.e.: get the agent associated with this entity, thus: retrieve detalils
for this entity

 Where do the values in column Teff K come from? In
which paper are the methods described? The
uncertainties?

- errors are in additional columns "e..."-something

e Are intermediate files (spectrum png/ascii) for a given
obsld available? How could | get them?

— Or: who do | need to ask for them?
- Need: permission/accessibility flag, contact details

______/’




RAVE: Advanced use cases (continued)

 How are values (for a given star) changing for each data
release? What's the difference in processing?

- First part can be answered with published data alone,
provenance only needed for second question.

« Are there multiple observations of the same star?

- If the derived heliocentric radial velocity differs more than the
error bars suggest: what was causing this difference? (Which
processing step(s)?)

 What is the coverage of this survey? Compare
Intended/actual coverage for studies of
completeness/selection effects.

- Needs additional information on failed fibers per field

_______/



Webapp for RAVE provenance

» Testing how to implement the data model

« Simple setup using Django Framework with SQlite3 database

« Define classes “as is”, main provenance classes,
one DB table for each:

entity

activity

agent

used -- foreign keys to activity, entity
wasGeneratedBYy -- foreign keys to entity, activity
wasAssociatedWith -- foreign keys to entity, agent
hadMember -- foreign keys to entities (one with type collection)
wasDerivedFrom -- foreign keys to entities



RAVE Provenance webapp

* Django web application (Python)
* Prototype for implementing I[VOA ProvenanceDM

 Features:

* implementation of main classes as Django models -> DB tables

list all instances of a class (Rest API)

show details for a single object (Rest API)

ProvSAP access for retrieving provenance for given id

serialisation of provenance information, IVOA and W3C versions

* visualisation of provenance using javascript

https://github.com/kristinriebe/provenance-rave
https://escience.aip.de/provenance-rave




Webapp for RAVE provenance

€ | @ 127.0.0.1:8000/provapp/entities/ v c| ‘O\ Search

RAVE Entities

Following entities are recorded for RAVE. Click on one of them to show the details.

USNOB1

UCAC4

UCAC3

UCAC2

TYCHO2

Stellar Parameters OQutput
Stellar Parameters Files
Stellar Parameters

SPM4

SPARV spectra data set
SPARV processed data set
SCS

RAVEDR4 main

RAVE Xmatch USNOB1
RAVE Xmatch UCAC4
RAVE Xmatch UCAC3
RAVE Xmatch UCAC2
RAVE Xmatch TYCHO2
RAVE Xmatch SPM4

RAVE Xmatch SCS

RAVE Xmatch PPMXL
RAVE Xmatch PPMX

RAVE Xmatch 2MASS
RAVE DR4

PPMXL

PPMX

Original fits

Model Spectra

Iraf reduced dataset
Distances Zwitter
Distances Binney
Classification Matijevic
Chemical Abundances
2MASS

20121220 0752m38 089
20111230 0917m15 132
20030411 1507m23 004

€ ) @ 127.0.0.1:8000/provapp/graph/

mvC‘HQ\SEarch

Provenance of RAVE data DR4

Graphical representation
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django-prov_vo

* Basic provenance implementation now (mostly) separated
from RAVE-specific attributes etc.

* => reusable package ,django-prov_vo“ (~ abstract classes)

rave ~ cosmosim
webapp

* => all project specific attributes, extensions can be stored in the main app,
=> common provenance implementation can be the same for each webapp

_______/



django-prov_vo

* classes in RAVE webapp inherit from basic classes
* e.g.: class RaveActivity(prov_vo.models.Activity)

* still work in progress

provenance-rave

RaveActivity

Activity — ==




ProvSAP - definition

* Interface for retrieving serialized provenance description for a
given entity/activity/agent ID

 GET request with main parameter “ID”

« Parameters:

r

required
A
I

optional
I

ID (of entity, activity or agent, can occur multiple times)
DEPTH (=1,2,... or ALL)

RESPONSEFORMAT
(PROV-N, PROV-JSON, PROV-XML, PROV-VOTable)

DIRECTION (= BACK or FORTH)
MEMBERS (include members of collections)

STEPS finchud  ctivityFlows,
AGENT (explore relations beyond agent)

DIRECTION affects only:
« Used
 WasGeneratedBy
» WasDerivedFrom

* WaslInformedBy

AGENT — rename?

EXPLORE_AGENT
TRACK_AGENT

AGENT=STORP,
AGENT=EXPLORE

MODEL (= IVOA or W3C) _—‘—_—]=u
R R R R R EEEEEEEEEESRRRRBRRRRREEBREBBBBRmmwBe——=—=




ProvSAP - Parameters

 ID
- Identifier for an activity, entity or agent
« RESPONSEFORMAT

- = format of the response

- one of the W3C serialization formats (PROV-JSON, PROV-N,
PROV-XML) or PROV-VOTable

- DEPTH
- How much of the provenance graph shall be retrieved?
- Everything (DEPTH=ALL) or just the most recent processing steps?
- DEPTH=1: go exactly 1 “relation” backwards

- DEPTH=ALL: services may also restrict to a max. depth instead
(HTTP 302 redirect to DEPTH=<MAXDEPTH>)

_______/



ProvSAP — Parameter DEPTH

« Example graph with DEPTH=2

Collection

Entity \

Entity <€———— Activity €——— Entity

wasGeneratedBy :
used : wasAttributedTo
Entity

Agent

________/
—_— ———




ProvSAP

E7 ES8 E9
 Example graph for DEPTH=2
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A2 < { E3 €—— M |« Eb6 A5
/ : : s 1 w
A3 < L C : .
~ Ag3
Ag2 E11 C4 E12
Ag1 E4 E5
< | >
BACK FORTH
Activity Processing relations Hierarchical relations
ActivityFlow —>» used hadStep
, ——>» wasGeneratedBy hadMember
E Entity
—» wasDerivedFrom o ]
C Collection Responsibility relations
——>» waslnformedBy i )
Ag] Agent o e wasAssociatedWith,
g wasAttributedTo




ProvSAP

» Derivation, Information = short-cut relations

* Proposal:

- redefine DEPTH=1: always go the next entity in the graph
» (stop at agent and collections, if AGENT=false, MEMBERS=false)

E7 E8 E9

1 AF1

c2
Ef J—— Al E2
\ | E10 < A6
A2 «—{ E3 <—/ A4 B )«—— A5

nn «l 1 A=7

______/




ProvSAP parameters

 DIRECTION = BACK or FORTH

- Allow to track provenance forward, i.e. find out which processes
used an image, which outputs were produced etc.

- Use cases
* pipeline development
* bug tracking
- Only affects the processing relations:
e Used
* WasGeneratedBy
* WasDerivedFrom

* WaslInformedBy

» Because FORTH/BACK makes not much sense for e.g. hadMember
or wasAttributedTo relations; thus the hierachical/responsibility

relations are always tracked, independent of DIRECTION
——_T
RO pIRII———————=——=wwwwwwwsww=———



ProvSAP parameters

 MEMBERS, STEPS = true/false

— Collection groups entities together
=> hadMember relationship

* If tracking members of collections by default, a lot of data is
returned

e => always follow the relations “up” (to the “container”), but only
follow the “children”, if MEMBERS=true

_______/



ProvSAP parameters

« AGENT = true/false

- Usually stop tracking when an agent is reached,
but maybe want to know which other activities/entities an agent was

involved with?
- => allow tracking the agent further, using AGENT=true

« Discussion:
- AGENT = false may be misleading

- Better ideas?
« EXPLORE_AGENT = true/false

« TRACK_AGENT = true/false
* AGENT = STOP/EXPLORE

________/
—_—



ProvSAP parameters

 MODEL:
- Allow to choose between IVOA and W3C serialization

- IVOA:
 directly map the classes to JSON, VOTable, ...
« =>more direct representation of the data model classes
e For exchange in the VO

* To be used with VO tools, e.g. for loading into a ProvTAP
service for further querying

- W3C:

* rename and restructure classes and attributes to produce
W3C compatible serialization

* For exchange with the world outside of the VO

* For usage with WS—W
‘




ProvSAP implementation

e Live version for RAVE:

- https://escience.aip.de/provenance-rave

e Decoupled django-prov_vo package as reusable web app:
- https://github.com/kristinriebe/django-prov_vo

and an extra package for the VOSI resources
(availability/capabilities):

- https://github.com/kristinriebe/django-vosi




ProvSAP implementation

* Implemented all parameters from the draft
* Recursive tracking of the relations

« Each visited node of the provenance graph is returned only
once (It's a graph, not a tree — loops possible!)

* Allows W3C compatible serialization (model=W3C)
 Formats: PROV-N or PROV-JSON

» Additionally:
- Visualization of provenance (Javascript)
« option RESPONSEFORMAT=GRAPH

- Web form for nice user intu
———T




ProvSAP webform (prev. called: ProvDAL)

Identifier rave:20030411_1507m23_001
Please enter the identifier for an entity (e.g. rave:20030411_1507m23_001 or rave:20121220 |
activity (e.g. rave:act_iraffeduction)
/ Depth 1 v
m an d ato ry /' Specify number of relations to be tracked
parameters Direstion ® back fortn
Choose the tracking direction
Data model ® |VOA W3C
ﬁ Choose W3GC for W3C Prov-DM compliant serialization
Response format ® PROV-JSON PROV-N PROV-XML Graphics
Format of returned provenance record
Members
Also find and track members of collections \ dd e
additional
Activily steps .
Also find and track steps of activityFlows O ptlon
new Agent
pa ra meter Also find and track other entities and activities that the found agents are responsible for

Automatically generates the ProvSAP GET request URL.: https://escience.aip.de/provenance-
rave/provapp/provdal/?ID=rave:20121220 0752m38 089&DEPTH=1&RESPONSEFORMAT=PROV-

JSON&DIRECTION=BACK&MODEL=IVOA&MEMBERS=false&STEPS=false&AGENT=false




Summary

* RAVE survey of stellar spectra as use case for provenance
* Many example questions to be answered by provenance

* Simple prototype implementation of the W3C/VO data model is
possible (but didn't try with a significant fraction of the data)

* ProvSAP implementation works in principle, some details need to
be decided:

* really allow querying for agent or activity as well?

* always walk the graph until an end node or the next entity is
reached?

* keep both, [VOA and W3C serialisation?




Questions?
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