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What are PDS and PDS4?

The Planetary Data System (PDS) is 

NASA’s repository for the distribution and long term 
preservation of NASA planetary data.

Planetary Data System

The PDS Archive is the digital data repository 

maintained by PDS.

PDS Archive

The PDS Standard are requirements and 

constraints designed to ensure the usability of data in 
the PDS Archive throughout the lifetime of the archive.

PDS Standard

PDS4 is the latest version of the PDS Standard. 

(PDS4 is not a data format.)

PDS4



PDS Labels

• A file containing PDS metadata is called a PDS Label.

Label

File

1010000
1000100
1010011
0110100
0100001

• A PDS label, along with the file or files that it describes, 

constitute a PDS Product.

Archive 

File

PDS Product
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Labels in PDS3 vs. PDS4

Old Standard: PDS3 New standard: PDS4

Object Description Language (ODL) text file XML (Extensible Markup Language) file

“keyword = value” syntax, inconsistent document 
structure

Standardized syntax & structure, defined by PDS 
Information Model (IM)

Difficult to enforce standards & best practices XML validation provides enforcement of complex data 
relationships, rules & standards.

Inconsistent implementation → Negative impact on 
usability & interoperability

Improved metadata consistency → Improved accessibility 
& usability of archived data



PDS3 Label Example



PDS4 Label Example



Generate Tool 

Software

Translation between PDS3 & PDS4

Apache 

Velocity 

Template

PDS4 

Metadata
Original 

Data

generate -p <pds3 label> -t <velocity template>

Velocity is an open source template engine, 
which allows the content of documents 
(XML files, in this case) to be parameterized. 



But datasets need to be converted from PDS3 to PDS4.
• Legacy missions already archived in the PDS:

• Mars Pathfinder
• Phoenix

• Ongoing & upcoming missions still producing PDS3 ODL labels in their ground data processing pipelines:
• MER
• MSL
• InSight
• Mars 2020

The Problem

Learning curve for PDS4 label development
• Small data providers lack personnel.
• Big “flagship” missions have a large volume of data, more complicated labels, etc.

PDS3 → PDS4 translation is tedious & requires knowledge of the data!
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A Software Solution: 
PDS Label Mapping Tool (LMT)

New Python software developed by PDS IMG Node at JPL

Input:
• PDS3 ODL label file
• Velocity template file

Output:
• CSV file -- contains mappings between PDS3 keywords and equivalent PDS4 XPaths

An XPath is a reference to a specific 
location in an XML document.



Label Mapping Tool

What does it do? How does it work?

Aids developers performing PDS3 to PDS4 
archive conversions.

• Helps ensure that all keywords from the 
original metadata are captured in the 
PDS4 label.

Provides mappings where needed:
• Mission Software Interface Specification 

(SIS) documents
• PDS Label Assistant for Interactive 

Design (PLAID) software
• PDS Image Atlas web search

• Leverages the effort already invested to 
develop Velocity Template for a 
mission/instrument.

• Parses PDS3 label to extract keywords.
• Parses Velocity Template using lxml Python 

library.
• Iterates over XML elements, looking for 

references to variables that match the PDS3 
keywords.

• Pairs matching keywords & XPaths into a CSV.



Label Mapping Tool: the Future

Develop new pipeline to take in LMT output and:
• Generate Property Maps
• Generate Terminological Entry data
• Build database of mappings from PDS3 keywords to:

• PDS4 XPaths
• Mission-specific nuances for attribute/class definitions
• VICAR keyword/group
• Etc.

• Provide PDS4 JSON snippets via web service

Open source release



PDS Resources

Tools 
• Generate Tool

• https://pds.jpl.nasa.gov/pds4/software/generate/
• For more info, stop by my poster in this afternoon’s session.

• PLAID
• https://plaid.jpl.nasa.gov/

Documentation 
• PDS4 Training

• https://pds.jpl.nasa.gov/pds4/training/
• Data Provider’s Handbook

• https://pds.jpl.nasa.gov/pds4/doc/dph/
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