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OVERVIEW
• General description of the challenge

• Organization of the data (Things to think about)

• XML schemas (How much work?)

• Python scripting (Version caveats & pitfalls)

• Comments, problems, concerns
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THE CHALLENGE:
• Data migration from PDS3 to PDS4 is complicated

• ODL doesn’t look anything like XML

• Parsing PDS4-appropriate values is non trivial

• Old values, concatenation, entirely new fields

• Several approaches, pros and cons for each – mostly 
based in data organization

• Python programming – general coding with 
plugging in modules for specific purposes
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ORGANIZATION
• “Mise en place” - need to prepare for the migration

• Specific schema (instrument/mission) – tailored from 
generics, with mission specific material ready for XML 

• Pulling metadata out of PDS3 labels – getting rid of non-
essential material (comment blocks, spaces, quotes, etc.)

• Creating python “dictionaries” or lists (translation tables for 
assigning field/element values)

• Python code for doing the migration
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ORGANIZATION
• Dividing the PDS3 dataset/volume into 2 separate pieces 

also helps — 1) data & 2) everything else

• Data files will have similar XML structures throughout the 
collections requiring minimal specific schemas                         

• Documents, Catalogs, Indices, etc. have slightly different 
structures, and may all be different requiring specific 
schemas for each
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ORGANIZATION
• Dividing the PDS3 dataset/volume into 2 separate pieces 

also helps — 1) data & 2) everything else

• Data files will have similar XML structures throughout the 
collections requiring minimal specific schemas              
(bulk amount of files)

• Documents, Catalogs, Indices, etc. have slightly different 
structures, and may all be different requiring specific 
schemas for each                                                
(smaller number of files, but more variety)

1st

2nd
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XML SCHEMAS
• The basic templates for creating PDS4 labels and 

documents (.xsd)

• Serve as a blueprint for translating the archive 
model into usable pieces (.xml)

• Generic Schemas are provided by the PDS

• These include the base requirements to satisfy the 
model
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Product_Generic

GENERIC XML SCHEMA 

Identification_Area [1]
Subject_Area [1]

Name_Resolution [0..*]

Cross_Reference_Area [1]
Bibliographic_Reference [0..*]

Observing_System [1..*]

Product_Reference_Entry [0..*]

Observation_Area [1]
Mission_Area [0..*]

Node_Area [0..*]

File_Area [1]

Data_Area [1]

Data_Area_Alternate [0..*]

Generic_Type Declaration [1]

Breakdown
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GENERIC XML SCHEMA

Product_Generic

no specific information for 
datatypes throughout!
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TAILORED SCHEMAS
• Tailored Schemas are ready to produce simple 

XML labels for a standard set of products

• More detailed than the generics, but still may not 
contain all necessary fields for a mission (etc.)

• A library of tailored schemas are also provided by 
the PDS

• Product_Table_Character, Product_Image_Grayscale, 
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Product_Table_Character

TAILORED XML SCHEMA Breakdown

Identification_Area 
Subject_Area 

Name_Resolution 

Cross_Reference_Area 
Bibliographic_Reference 

Observing_System 

Product_Reference_Entry 

Observation_Area 
Mission_Area 

Node_Area 

File_Area 

Data_Area 

Data_Area_Alternate 

Table_Character_Type Declaration [1] added information to generic

specific to Table_Character
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Product_Table_Character

TAILORED XML SCHEMA

added specific information for 
Table_Character files
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SPECIFIC SCHEMAS
• Specific Schemas are modified from tailored 

schemas by the inclusion of one or more dictionaries

• These would include, node or mission dictionaries 
with special rules from the nodes or instrument 
specific details not included in the generic 
dictionaries

• All additional dictionaries conform to the PDS4 
model but can be modified for specific purposes
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SPECIFIC SCHEMAS
• Only need a specific schema for each individual 

datatype for a mission

• Phoenix (ATM) data are all TABLEs, so we can get 
away with one specific schema to produce all 
data labels 

• All instrument specific elements are added to the 
Mission section of the schema (can be substituted)

Exam
ple
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SPECIFIC XML SCHEMA

Identification_Area [1]
Subject_Area [1]

Name_Resolution [0..*]

Cross_Reference_Area [1]
Bibliographic_Reference [0..*]

Observing_System [1..*]

Product_Reference_Entry [0..*]

Observation_Area [1]
PHOENIX_Mission_Area [1]

Node_Area [0..*]

File_Area [1]

Data_Area [1]

Data_Area_Alternate [0..*]

Table_Character_Type Declaration [1]

Added a Phoenix Mission Dictionary
Removed Node Area (not used)

Breakdown

PHX_Product_Table_Character
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Only need a schema for each different datatype

SPECIFIC XML SCHEMA

PHX_Product_Table_Character
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SPECIFIC XML SCHEMA - MISSION AREA

PHX_Product_Table_Character
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PDS3 METADATA
• We strip down the PDS3 labels, pulling translatable 

values out of the label dropping all non-essential 
pieces

• Comment blocks, blank lines, etc.

• This can be handled directly within the Python code 
we’re using to migrate the data

• Python concept of “dictionaries” and “lists”
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PDS3 METADATA
PDS3 Label PDS3 Relevant Information

Anything Relevant to PDS4

Tag and Value
RECORD_TYPE        FIXED LENGTH
RECORD_BYTES      97
FILE_RECORDS        36352
^TABLE                  MS000EMH_....
DATA_SET_ID          PHX-M-MET-2...

etc.
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PYTHON “DICTIONARY”
• Once the data is ripped from the PDS3 labels, we 

create a Python “dictionary”

• This works as a translation table that shows Python 
how to map PDS3 values to appropriate values in 
PDS4 — should be 1:1 or 2:1 (etc.) to avoid 
duplication*

• <local_identifier> poses a problem with multiple 
locations with different meanings (i.e., 1:2 mapping)

• Results in overwriting

*NOTE:  (example)
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PYTHON “DICTIONARY”

This is basically a translation table
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PYTHON CAVEATS
• USE Python 2.x.x  (NOT 3.x.x)  using 2.6.5-2.7.1

• Not backward compatible! (Two separate 
development trees)

• Allows use of LXML Python package*

• LXML is a free package of routines that allows 
Python to work directly with XML (specifically the 
etree routine allows navigation through the XML 
tree structures)
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LXML
• Allows generation of XML from schema while 

populating it with appropriate values from PDS3 
label

• Written modularly to allow export to different 
missions/nodes

• We delete unused, non-required elements from the 
label at the end

• Allows for handling of <local_identifier> problem 
(renaming elements at the end)
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MODULARIZATION
• Mission Area can be added to individual schema as 

needed (same for a Node Area)

• XML Input File – we’ve broken down some of the 
parts specific to individual data collections and use 
that as an input for the Python scripts

Wednesday, February 23, 2011



PYTHON ROUTINE

Wednesday, February 23, 2011



PDS3/PDS4 LABEL COMPARISON
PDS3 Label (.LBL) PDS4 XML Label (.xml)
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PDS3/PDS4 LABEL COMPARISON
PDS3 Label (.LBL) PDS4 XML Label (.xml)
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DOCUMENT FILES
• Once we have the working schema producing XML 

labels for the data, the rest of the Bundle needs to 
be processed

• Set up schemas for rest of the document types to 
migrate into XML Bundle (archive bundle)

• PDF, text, etc. 

• Organization needs to be different for the archive 
bundle than in PDS3
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DOCUMENT FILES
• Currently, our document schemas are previous 

version c and are in the process of being upgraded 
(to d or higher)

• Similar process to data files, we have Python scripts 
to handle the migration

• Bundle architecture is the biggest change from PDS3 
to PDS4

• Finishing the Bundle needs multiple specific schemas 
and this can be very time intensive

**NOTE:

➙
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ARCHIVE BUNDLE Phoenix Example
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REGISTRATION & HARVEST

• Local Node registration...

• Registry working at NMSU*

• Each Node will probably have this setup at some 
point

• Sean harvests...

• Either directly from the data OR from local registry
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CONCLUSION
• For the ATMOS, this process should be relatively 

straightforward at this point

• Python scripts are being modified for Table_Binary 
now and FITS next

• Planning modular approach to the Python to lessen 
the prep time for each “new” dataset

• Unclear how reusable the ancillary schemas will be

• These Python adaptations could be useful for the 
rest of PDS...  
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QUESTIONS/COMMENTS
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