
Bridging VESPA  
and NASA/PDS

• VESPA: uses TAP + EPNcore for data discovery.  

• PDS: NASA planetary science archive 

• Aim: build a VESPA-EPNcore keyword dictionary to 
allow the use of EPNcore keywords in PDS4



NASA PDS v4
• PDS = Planetary Science Archive. 

• PDS v4 is an implementation of the Open Archival Information 
System (OAIS) Reference Model. 

• PDS Information model (IM) = data model.  
Archive oriented (preservation, reusability) 

• Each PDS entity is a “product” (an object + a label). 

• PDS v4 labels are XML files. 

• Hierarchy of governance for defining  
and maintaining dictionaries.

Hugues et al. 2018



PDS Local Data Dictionary
• Local Data Dictionaries (LDD): extension of PDS4 IM  

Possibility to add new concepts into information model. 

• LDD = XML schema + Schematron rules. 

• LDD is built with LDDtool: input = simple XML file 
 
 
 
 
 

• See here: 
http://sbndev.astro.umd.edu/wiki/Installing_and_Configuring_LDDTool 

http://sbndev.astro.umd.edu/wiki/Installing_and_Configuring_LDDTool


VESPA EPNcore data model
• EPNcore = set of keywords for science data products: 

coverage (ranges, resolutions), observation system, 
measured quantity, access… 
Data discovery oriented 
 
 
 
 
 

• Flat data model v2.0: 
https://voparis-confluence.obspm.fr/display/VES/EPNcore+v2 

https://voparis-confluence.obspm.fr/display/VES/EPNcore+v2


EPNcore into PDS LDD 
option name features issues

Option 1 original flat simple EPNcore translation coordinates, ranges, units, 
validation

Option 2 original nested grouped keywords 
fix: ranges, units coordinates, validation

Option 3 multidictionary several dictionaries to fix multiple 
definitions of same keyword name not implemented

Option 4 detailed coords explicit coordinate names coordinates definitions differ 
from EPNCore model 

Option 5 detailed coords 
single values

explicit coordinates names 
explicit single values/ranges

coordinates definitions differ 
from EPNCore model
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EPNcore LDD option 1 
Original Flat schema

• This EPN VESPA LDD version propose a flat architecture corresponding to EPN 
VESPA attributes. 

• Features: 
- all EPN VESPA attributes at same level in XML label 

• Current issues: 
- c1min, c1max, c2min, c2max, c3min and c3max can't have @unit. This will be 
problematic for mapping with other LDDs, and make validation more complex. 
- s_region is provided is an STC string. No validation process.  
- bib_reference should be split in various subtypes for validation 
- particle_spectral_*_min and particle_spectral_*_max units can't be described (no 
@unit) 
- access_format missing ASCII_Mime_Type value_data_type 
- attributes missing _min/_max split: subsolar_longitude, subsolar_latitude, 
subobserver_longitude, subobserver_latitude, ra, dec, 
radial_distance,altitude_fromshape, mass, sideral_rotation_period, mean_radius, 
equatorial_radius, polar_radius



EPNcore LDD option 1 
Original Flat schema

Ingest_LDD_VESPA.xml – definition of time_min keyword 



EPNcore LDD option 1 
Original Flat schema

Ingest_LDD_VESPA.xml – definition of schematron rules



EPNcore LDD option 1 
Original Flat schema

Example_label.xml – begin of fil, with several keywords 



EPNcore LDD option 2 
Original nested schema

• This EPN VESPA LDD version propose a nested architecture corresponding 
to EPN VESPA attributes classification in the EPN VESPA documentation 

• Features: 
- nested EPN VESPA attributes in XML label  
- s_region is decomposed into pieces, making validation possible  
- added _min/_max to subsolar_longitude, subsolar_latitude, 
subobserver_longitude, subobserver_latitude, ra, dec, radial_distance, 
altitude_fromshape 
- bib_reference is describes either as a bibref, a doi or an url. 

• Current issues:  
- c1min, c1max, c2min, c2max, c3min and c3max names are defined 
several times (with different local_identifier).  
This is confuses the validation engine and false errors on units are reported.



EPNcore LDD option 2 
Original nested schema

Ingest_LDD_VESPA.xml – definition of time_range class 



EPNcore LDD option 2 
Original nested schema

Ingest_LDD_VESPA.xml – definition of schematron rules



EPNcore LDD option 2 
Original nested schema

Example_label.xml – begin of file, with several keywords 



EPNcore LDD option 4 
Detailed coords schema

• This EPN VESPA LDD version propose a nested architecture corresponding to EPN VESPA 
attributes classification in the EPN VESPA documentation, except for the c1min, c1max, 
c2min, c2max, c3min and c3max elements, that are replaced by explicit attribute names. 

• Features: 
- nested EPN VESPA attributes in XML label 
- explict c1min, c1max, c2min, c2max, c3min and c3max coordinate names 
- s_region is decomposed into pieces, making validation possible 
- added _min/_max to subsolar_longitude, subsolar_latitude, subobserver_longitude, 
subobserver_latitude, ra, dec, radial_distance, altitude_fromshape 
- bib_reference is described (and is validated) either as a bibref, a doi or an url. 
- Detached extension classes:  
            + Particle_Spectroscopy_Extension_Parameters,  
            + Solar_System_Ojects_Extension_Parameters 
            + Experimental_Spectroscopy_Extension_Parameters 
            + APIS_Extension_Parameters 

• Current issues:  
- c1min, c1max, c2min, c2max, c3min and c3max not defined as the VESPA EPNcore model



EPNcore LDD option 4 
Detailed coords schema

Ingest_LDD_VESPA.xml – definition of spatial axis keywords 



EPNcore LDD option 4 
Detailed coords schema

Ingest_LDD_VESPA.xml – definition of schematron rules



EPNcore LDD option 4 
Detailed coords schema

Example_label.xml – section of file, with spatial keywords 



EPNcore LDD option 5 
Detailed coords + single values schema

• This EPN VESPA LDD version propose a nested architecture corresponding to EPN VESPA attributes 
classification in the EPN VESPA documentation, except the issues mentionned below.  

• Features: 
- explict c1min, c1max, c2min, c2max, c3min and c3max coordinate names 
- single value specification enabled when range bounds are the same. 
- s_region is decomposed into pieces, making validation possible 
- added _min/_max to subsolar_longitude, subsolar_latitude, subobserver_longitude, 
subobserver_latitude, ra, dec, radial_distance, altitude_fromshape 
- bib_reference is described (and is validated) either as a bibref, a doi or an url. 
- Detached extension classes:  
            + Particle_Spectroscopy_Extension_Parameters,  
            + Solar_System_Ojects_Extension_Parameters 
            + Experimental_Spectroscopy_Extension_Parameters 
            + APIS_Extension_Parameters  
- when *_min and *_max values are equal, the user can select the corresponding *_value attribute 
instead of the *_min and *_max attributes.  

• Current issues:  
- c1min, c1max, c2min, c2max, c3min and c3max not defined as the VESPA EPNcore model. Each 
axis is explicitly defined, with proper names and units. 
- *_value keyword not in VESPA EPNcore model



EPNcore LDD option 5 
Detailed coords + single values schema

Ingest_LDD_VESPA.xml – definition of time_range class 



EPNcore LDD option 5 
Detailed coords + single values schema

Ingest_LDD_VESPA.xml – definition of schematron rules



EPNcore LDD option 5 
Detailed coords + single values schema

Example_label.xml – begin of file, with time_axis keywords 
(ranges and and value)



Real use case 
Cassini/RPWS/HFR/QTN collection

• PDS4 Archive bundle preparation for Cassini/RPWS/HFR/QTN



Next steps
• Select option to implement (personal preference = option 5) 

• Check on real cases. Cassini/RPWS/QTN Higher level data 
collection is current test bench. 
 
=> goal: use VESPA_EPNcore_LDD on this data collection 
and prototype query of EPNcore keywords using PDS4 
search interface. 

• Build PDS4 “mapping” product between EPNcore and PDS 
IM (and other LDDs)   

• Improved definition of EPNcore model? 


