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NASA9s Planetary Data System (PDS) is a federation of 8discipline nodes,9 each specializing 

—today9s

—

The terms 8data provider9 and 8data preparer9 are used interchangeably throughout this document 

https://pds.nasa.gov/


PDS4 Data Provider’s Han

8pipeline9 for many 

https://pds.nasa.gov/datastandards/documents/sr/
https://pds.nasa.gov/datastandards/documents/dph/
https://pds.nasa.gov/datastandards/documents/im/


PDS4 recognizes four 8base9 data structures: array, table, parsable byte stream, and 
— —be described in terms of these PDS4 8base9 structures, they 

8observational.9calibrated mosaic of images would be 8observational data.9
<PDF/A= is a shorthand reference to <ISO 19005 — —– 1). < This standard, based on Adobe9s Portable Document Format reference version 1.4, is designed for use in 



–8 9 8 9
•••
•

must be in the same four 8base9 structures as were described 

— If you9ve seen HTML, then XML wil

8 9 —



—

——

In XML a tag is a character string delimited by < = and < =.  An 8XML element9 is a structure that , contains 8content,9 and ends with 
A label written using XML; having a file extension of either <.xml= or <.lblx=.



<Bedtime for Bonzo= is the content of the 

–
<length unit=”foot”>3</length>so the content of the XML element should be interpreted as <3 feet.=  <XML attribute= —

http://www.xfront.com/schematron/


For example, in the phrases < = and <movie title=, the word — <aownership documents= <name of the movie,= respectively <Car= <movie= interpretation of <title =

means <newspaper= whereas  is more akin to <magazine.=  In this — —

https://pds.nasa.gov/datastandards/schema/pds-namespace-registry.pdf


—

—
••
•

the 8reference9 versi

are called 8local data dictionaries9 (LDDs)
uses of <title= or <journal= (for example) coming from the same data preparer will be 



8registration authority 9 

• 

• 

• 

8data98 9
• 
• 
• 
• —

https://nasa-pds-incubator.github.io/pds4-information-model/model-lddtool/
https://nasa-pds-incubator.github.io/pds4-information-model/model-lddtool/


8areas9 within 
• —
• 

 
• 

 
 

▪ 
▪ 
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• 
 
 

information is organized into the 8areas9 —



variables have been inserted where values change; a 8search and replace9 procedure can 

8 9 8 9 to mean <the entire collection of and supplementary information created by a data preparer.= So, for 8 9

8objects;9 examples include 2sometimes begin with 8headers9 — which provide summaries or serve as 8fingerprints9 and 
We create a 8description object9 to describe each digital object —
describes is called a 8product9.  
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8 9

8 9

the criteria for 8close9 are
meet the criteria for being 8closely related.9  The data preparer then —

A 8basic product9 is the 
89 8 9

would be 8basic products9 and 8primary members9 of the original collection and 8secondary members9 (as appropriate) of the other collections.  The atmosphere, ring, and satellite 



Section 7) that incorporates the 8data9 into the labe

fictional Sunburn mission, where fields are delimited by the colon (<:=) character:
—

—

—





introduced in Section 3, focusing on the 8data9 

—
—

However, 8scalar9 is not a PDS4 storage 



8 9 —
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—
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a PDS label; 8spares9, the delimiters and gutter space already noted, and 8unknown9 fields are not uncommon in binary files from 

rings, and flags (for example, 809 and 819) are among the most common
• 

• 



• 
• 

• —parent structure (often set to <0=)
• —
• —

• 

• 



• 

• 

interpreted after it has been 8decoded9 



< = < =



–

——
classes.  For example, a table has records; 8has record9 is the relationship between 
8color9 and 8length9 are possible attributes.

Product_Bundle, the bundle9s manifestation, is itself a product 

—class 8rope9 (its name) is defined by attributes 8color9 and 8length9, we can construct a —
collection9s manifestation, 



—
into a digital archive).  Examples of 8conceptual objects9 include the Cassini mission and NASA9s strategic plan for solar system explorat

—

structural and descriptive components.  Technically speaking, a 8description object9 in PDS4 is a 8digital object9 —
—

8decoded9 



—

— that is, a 8dictionary9 attribute, which is 8conceptual_domain9 and 8maximum_value9 are used in defining some attributes.— for example, a 8description object9 contains information an 8object.9

<title= has a very different meaning in a 
: The realization of a single member of a family defined by a class.  If the class 8rope9 has attributes 8color9 and 8length9, we can construct a 8rope9 family with three —

http://en.wikipedia.org/wiki/Operation_(mathematics)
http://en.wikipedia.org/wiki/Semantic_data_model


—comma separated entries or standard punctuation; 8decoding software9 is not 
into a digital archive).  Examples of 8physical objects9 include the planet Saturn and 

A product9s member status (primary or secondary) is based on its 
8member status9 in their bundles.
PDS4 defines 8products9 to be the smallest granular unit of addressable data within 

—he Planetary Data System is 8PDS9.



between 1 and 16 in the definition of Array, but it is restricted to the value 829 in 

ich had Saturn9s rings within the field of A product9s member status (primary or secondary) is based on its first 
mary or secondary 8member status9 in their bundles.

: Fundamental syntax in XML; a tag is a character string delimited by <<= and <>=.  For example <<date>= is a tag.
is known as an 8information object9]



8information object9]

<date unit==year=>2009</date>
: An XML structure that begins with <tag>, contains 8content9, and ends with </tag>.  For example, <<date>2009</date>= ias 2009.  The allowed 8content9 is specified in the PDS4 



–

Data Provider9s Handbook





—

—meaning often doesn9t change, there is considerable repetition.  8Housekeeping9 
• 

 —
 ‐ The reference schema for the PDS4 data dictionary.

• 
 ‐ The source for terms used across the Planetary Data System 
 ‐ The online version of the PDS3 

 example, 8color9 and 8length9 are possible attributes.
 —constructed.  If the class 8rope9 (its name) is defined by attributes 8color9 and 8length9, —

https://pds.nasa.gov/datastandards/documents/im/
https://pds.nasa.gov/datastandards/documents/concepts/


 classes.  For example, a table has records; 8has record9 is the relationship between
 8rope9 has attributes 8color9 and 8length9, we can construct a 8rope9 family with three —
 not fit into a digital archive).  Examples of 8conceptual objects9 include the Cassini mission and NASA9s
 —
 itself fit into a digital archive).  Examples of 8physical objects9 include the planet 
 

Meta‐attributes meta‐attributes for the attribute (<axes=) and provides a statement that describes the attribute (<a count of the axes=).
ictionary meta‐attributes and structure. This standard ensures data system stability 

structure within the dashed line: the four orange boxes labeled <Attributes= (which contain 



  

  
Product Attribute Definition 

17.2 N/A     

  

  

  
Reference _List 

10.31 0..1     

Identification. Area 

10.18 1 

  

      

  

DD_ Attribute Full 
18.8 1       

  

    

  

Attributes 
attribute_concept 
class_name 

comment 
definition 

local_ identifier 
name 
namespace_id 

nillable_flag 
registered_by 
registration_authority_id 
steward_id 

submitter_name 

type ; 
version_id 

  
Terminological_ Entry 

    

  

  
DD_ Value Domain Full 

18.18 0..1     

  

  

          
            

18.64 1..° 

| L 

Attributes Attributes 

definition conceptual_domain 
instance_id enumeration_flag 
language formation_rule 
name maximum_characters 

preferred_flag maximum _value 
minimum_characters 

minimum_value 

erna pattern 

- sing - oe specified_unit_id 
unit_of_measure_type 

value_data_type     

| 
  

  
DD Permissible Value Full 

18.14 0..*     

  

] 
  

  

Attributes 
value 
value_begin_date 
value_end_date 

value_meaning         

Terminological_Entry 
18.64 1..°      

—that several terms are used as both meta‐attributesmeta‐attribute usage

 



axes in Array_2D 
  

Name: axes Version Id: 1.0.0.0 
  

  

Description: The axes attribute provides a count of the axes. 
  

Namespace Id: pds Steward: pds Class Name: Array_2D Type: ASCIL Integer 
  

Minimum Value: | Maximum Value: 16 Minimum Characters: 

None 

Maximum Characters: 

None 
  

Unit of Measure Type: 

None 

Default Unit Id: None Attribute Concept: 

Count   Conceptual Domain: Integer 
  

Status: Active Nillable: false Pattern: None 
  

Permissible Value(s) Value Value Meaning 
    2   Array_2D has 2 axes 
  

 

 The meta‐attribute 
is set to 8Array_2D9 in Figure C 2 and 8Telescope9 in Figure C

8axes9
 

 

 

 

 



telescope _ altitude in Telescope 
  

Name: telescope_altitude Version Id: 1.0.0.0 

Description: The telescope _altitude attribute provides the height of the telescope above a plane 
tangent to the reference figure (or datum) at the telescope location. 
  

  

Namespace Id: pds Steward: pds Class Name: Telescope Type: ASCII Real 

Minimum Value: None Maximum Value: None Minimum Characters: Maximum Characters: 
None None 

Unit of Measure Type: Default UnitId: None Attribute Concept: Conceptual Domain: 
Units of Length None Real 

Status: Active Nillable: false Pattern: None 
  

Permissible Value(s) | No Values

 8 altitude9 in 
 cified, the default value 8false9is set to 8true9can be inferred to be 8false9.
 

 

 The meta‐attribute is set to 8169
 The meta‐attribute is set to 819
 

where it is 8axes9 and 8 altitude9, 
 The meta‐attribute 

to 8pds9 in Figures 



 allowed to take on the value 8nil9 —8false9 in all three examples.
 

set to <None= 
 

set to 8true9.   If multiple values are allowed, a separate 
 8 98true9 is 8false9 and 
 

 

 

 

 set to 80001_NASA_PDS_19.  
 

8m9
 The meta‐attribute 8pds9 in Figures C
 



 

 is <a count of the axes= (Figure 
 
 

 

 —8definition9 here becomes the definition under DD_Attribute_Full (#5 above) and the 8name9 here becomes the name under DD_Attribute_Full (#13 above).
 

 he meta‐attribute to 8Units_of_Length9
 The meta‐attribute , meaning that values like ‐255, 0, and 7 are that ‐255 is not a meaningful count of axes8 9
 The meta‐attribute attribute9s definition. is set to 8 9

two attributes for this purpose: 8registration authority9 and 8steward9. 8Namespace9 also 



for the Planetary Data System is 8 9. 8 9 



Added <in a data dictionary= to first sentence.  Changed <four 
blue boxes= to <five blue boxes= in third paragraph.

Added <8. Instance_id= under Terminological_Entry.   <type= 
and <unit_id= were removed from under 

Made <9tailored9 schemas= plural in second line, since the 

Change <TAB= to <Tab= in the next to last sentence.

Replaced <global= by <common= when it refers to the PDS4 

In the second paragraph replaced <notationally, the leftmost 
axis= by <notationally, the leftmost subscript=.



Changed <& Voyager images were in one primary collection &= 
by <& Voyager images were primary members of one collection 
&=

8exposure_duration9 to 8altitude in class Telescope9.

Minor wording changes to this 8Background9 paragraph.

Added a footnote to the first sentence clarifying that 8scalar9 is 

aracters to 8None9 for 









Changed <Appendix B= reference to <Appendix I= (from 



260. Updates for the transition to <.lblx= <XML document=.


