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8packages9 for submission and transfer.  The second, Section 8, is more focused 
4

•

•

•

•

•
• –

•
–

• –

•
•

• –
•

–

https://adsabs.github.io/help/actions/bibcode


• –

•

•
•
•

•
•

• General information and <Resolve a DOI Name= interface

http://tools.ietf.org/html/rfc3639
http://www.doi.org/
https://pds.nasa.gov/datastandards/documents/
mailto:pds_operator@jpl.nasa.gov
https://pds.nasa.gov/datastandards/schema/released/


undle 
  

  

 

An optional <readme= file may be included as part of 
The <readme= file

personnel.  The <readme= file 

4



Collection members must use either a <.xml= or <.lblx= extension for the XML label files; but not 

4

4 they are 8XML documents9.

product9s member status (primary or secondary) is based on its 

primary or secondary 8member status9 in their bundles.

., only 8quick look9 



or 8browse9 products are expected to be assigned to 

collection contains 8quick look9

4





<*= 
means that < = or any directory name starting with < = is acceptable.  See 

Square brackets <[ ]= identify variable parts of file or directory names.  For example, 
1 means that the file name beginning with <readme= may 

th an underscore <_=.

–

label with the name <bundle[_*]
either <.xml= or <.lblx=



The optional <readme= file provides a general overview of the bundle contents and or

one correspondence with the bundle9s collections. 
label with a name of the form <collection[_*] and having an extension of either <.xml= or <.lblx=

e form <collection[_*]. =. 
<collection[_*]_inventory.csv= is used.)

…

https://pds.nasa.gov/datastandards/documents/examples/


, normally named <spice_kernels=, 

…
…
…

…

…





a PDS label is an <XML document=.

both <well formed= and <valid=.  A well

4
4

• have correct XML syntax
• be compliant with the class and attribute structures defined by the PDS and relevant 

• be compliant with the rules governing specific attributes and their values as set by the 

• be compliant with the rules governing 
resolvable schema location constructs to the PDS4 <released= repository for referenced 

• have a file name ending with the extension <xml= or <lblx=

components. <XML 
Declaration and Schema Reference= is a few lines of XML overhead required for label 



provides 8fingerprints9 and historical informatio

Data Provider’s 



shown below, the position of the <2= (row 1, column 2) is specified using the notation (1,2), 
the position of the <4= (row 2, column 1) is specified as (2,1).



whereas the meanings of <row= and <column= become 



(sometimes known as a 8cube9) would have index order (Band, Line, Sample), a sample 

se data have similarities to 8band sequential9 formats, they 

3 8disp9 namespace



4 4



<validation_format> is used with character tables to further constrain a field9s values. When a 

where square brackets indicate an optional component, <%=is the percent sign (which must 

4



for field delimiters or double quotes (<) around character strings, which are 



fields may be 8grouped9 within a record, simplifying their definition. 



Note that 8parsable9 is not synonymous with 8human readable.9

eparated value (DSV, or <spreadsheet=) format has been used for some time in a 





Repeating sets of fields may be 8grouped9 within a record, simplifying their definition, 

8decoded9 according to some well known algorithm.  For example, 8encoded9 data may have 



9, <+=, and < <



•

•
• The ASCII period <.= is the only delimiter allowed between the seconds and fractional 

•
• he ASCII hypen < < is the only delimiter allowed between date components
• n upper case <T= is the only delimiter allowed between date and time components.  
•

•
• A time only format may be obtained by dropping <T= and all components to its left.
• the <Z= indicator is





positive < = or < =



•
•

•

•
•

•

Values must fit into the value 

allow positive infinity 
(INF), negative infinity (





4

4







8little endian9) order.  In this section the following definitions apply:
– 4

3
–



i-sign 

I1 12 I3 14 I5 I6 17 | I8 
b1 b8 b1 b8 b1 b8 b1 b8 b1 b8 b1 b8 b1 b8 b1 

[76543210|76543210|76543210|76543210|76543210|76543210|76543210|76543210| 
  

  

B1 B2 B3 B4 B5 B6 B7 B8 

i-sign 

11 Zz I3 | 14 
b1 b8 b1 b8 b1 b8 b1 b8 
  

  
76543210|76543210|76543210|76543210 

B1 B2 B3 B4 

       

lues are represented in two9s complement.



i-sign 

I1 | I2 
b1 b8 b1 b8 
  

  
76543210|76543210 
  

B1 B2 

i-sign 

1 
b1 b& 

76543210 

Bi 

  

      

 

– 4

–



I1 12 I3 14 I5 I6 17 18 
b1 b8 b1 b8 b1 b8 b1 b8 b1 b8 b1 b8 b1 b8 b1 

[76543210176543210176543210|76543210|76543210|76543210176543210|76543210] 

B1 B2 B3 B4 BS B6 B7 B8 

  

  

LL 12 I3 |4. 
b1 b8 b1 b8 b1 b8 b1 b8 

76543210|76543210]76543210|76543210 

B1 B2 B3 B4 

  

         



I1 12 
b1 b8 b1 b8 
  

  76543210|76543210   

B1 B2 

I1 
b1 b8 

76543210 

Bi 

  

      

 

known as 8big endian9) order.  In this section the foll
– 4

3
–



| 18 17 l6 I5 I6 I3 12 11 
b8 b1 b8 b1 b8 b1 b8 b1 b8 b1 b8 b1 b8 b1 

[76543210]76543210|76543210|76543210|76543210|76543210|76543210|76543210] 

B1 B2 B3 B4 B5 B6 B7 B8 

  

 

All negative values are represented in two9s complement.



i-sign 

| 
  

      

  

      

13 I2 11 
b1 b8 b1 b8 b1 b8 b1 b8 

76543210|76543210|76543210]76543210 

B1 B2 B3 B4 

i-sign 

| 12 11 
b1 b8 b1 b& 

76543210|76543210 

B1 B2 

 

– 4

–



18 17 I6 I5 Is I3 12 I1 
b8 b1 b8 b1 b8 b1 b8 b1 b8 b1 b8 b1 b8 b1 

[76543210]76543210|76543210|76543210|76543210|76543210|76543210|76543210] 

B1 B2 B3 B4 BS B6 B7 B8 

  

 



  

        

  

        

14 I3 I2 fal 
b1 b8 b1 b8 b1 b8 b1 b8 

76543210|76543210|76543210|76543210 

B1 B2 B3 B4 

I2 I1 
b1 b8 b1 b8 

76543210}76543210 

B1 B2 

 

– 4

–



–

−

Note that the integer part (<1.=) is implicit in



m-sign 

  

  

  

        

M1 M2 M3 M4 M5 M6 E1 M7 | E2 
b8 b1 b8 b1 b8 b1 b8 b1 b8 b1 b8 b1 b8 b1 

[76543210176543210|76543210|76543210|76543210|76543210176543210|76543210) 

B1 B2 B3 B4 B5 B6 B7 B8 

m-sign 

M1 M2 E—1 M3 | 
b1 b8 b1 b8 b1 b8 b1 b8 

76543210|76543210|76543210|76543210 

B1 B2 B3 B4 

m-sign 

| E2 —1 M7 M6 M5 M4 M3 M2 M1 
b1 b8 b1 b8 b1 b8 b1 b8 b1 b8 b1 b8 b1 b8 b1 

[76543210|76543210|76543210|76543210|76543210|76543210|76543210|76543210] 
  

  

B1 B2 B3 B4 B5 B6 B7 B8 

m-sign 

| E2 E1 M3 M2 M1 
b1 b8 b1 b8 b1 b8 b1 b8 
  

  
76543210|76543210|76543210|76543210 

B1 B2 B3 B4 

       



Real Part: m-sign 

M1 M2 M3 M4 M5 M6 E1 M7 | ¢ 
b8 b1 b8 b1 b8 b1 b8 b1 b8 b1 b8 b1 b8 b1 

[76543210176543210176543210|76543210|76543210|76543210|76543210|76543210] 
  

  

B1 B2 B3 B4 B5 B6 B7 B8 

Imaginary Part: m-sign 

M1 M2 M3 M4 M5 M6 El Mz? | ¢ 
b8 bi b8 b1 b8 b1 b8 b1 b8 b1 b8 b1 b8 b1 

Ba 

B1 B2 B3 B4 BS B6 B7 B8 

  

 



Real Part: m-sign 

M1 M2 E—1 M3 | 
b1 b8 b1 b8 b1 b8 b1 b8 

76543210]76543210|76543210)76543210 

B1 B2 B3 B4 

  

          

Imaginary Part: m-sign 

M1 M2 E—1 M3 | 
b1 b8 b1 b8 b1 b8 b1 b8 

76543210|76543210|76543210)|76543210 

B1 B2 B3 B4 

  

          

Real Part: 

m-sign 

| EZ E1 M7 M6 M5 M4 M3 M2 M1 
b8 b1 b8 b1 b8 b1 b8 b1 b8 b1 b8 b1 b8 b1 

[76543210|76543210|76543210|76543210|76543210|76543210|76543210|76543210] 

B1 B2 B3 B4 B5 B6 B7 B8 

  

  

Imaginary Part: 

m-sign 

| E2 E1 M7 M6 M5 M4 M3 M2 M1 
b1 b8 b1 b8 b1 b8 bi b8 b1 b8 b1 b8 b1 b8 b1 

[76543210|76543210|76543210|76543210|76543210|76543210|76543210|76543210| 

B1 B2 B3 B4 BS B6 B7 B8 

  

 



Real Part: 

m-sign 

| E2 £1 M3 M2 M1 
b1 b8 b1 b8 b1 b8 b1 b8 

76543210|76543210|76543210|76543210 

Bi B2 B3 B4 

  

        

Imaginary Part: 

m-sign 

| E2 El M3 M2 M1 
b1 b8 b1 b8 b1 b8 b1 b8 

76543210|76543210|76543210|76543210 

B1 B2 B3 B4 

  

      

  

  

 

4

4

https://pds.nasa.gov/datastandards/documents/policy/PolicyOnPackedData04192017.pdf


value 

[| 
b1 b8 b1 b8 
  

  76543210|76543210   

B1 B2 

sign 

value 

b1 b8 b1 b8 
  

  
76543210|76543210 

    

Bi B2 

 

f the sign bit is <0= the value is positive, if <1=, the value is 
and it is represented in two9s complement notation.









additionally, some areas of study (8disciplines9, such as cartography) have 

http://www.tools.ietf.org/html/rfc3629
http://en.wikipedia.org/wiki/UTF-8
http://www.unicode.org/versions/Unicode6.2.0/
https://pds.nasa.gov/datastandards/schema/pds-namespace-registry.pdf


•
•
•

•
•
•
• begin with < = irrespective 
• begin with <http://pds.nasa.gov/pds4/= if the namespace is within the PDS domain
•

(Universal Resource Locators), as they begin with <http:=, they are not actual addresses of 



legal on one system may need to be 8escaped9 on another.  Similarly, names

In the following sections <prohibited= means <not allowed= while <reserved= means that the 
name must be employed in a way that is consistent with PDS usage.  For example, <geometry= 



he asterisk  < =  
<[]=  to 

• 

• 

• insensitive; for example, <MyFile.txt= and <myfile.txt= are not 

• 

< = 
<_=

period <.=
• 
• 



For example, file names starting with < = and ending with  <. = are reserved while 
< = is not.

–





• 
• 

• insensitive; for example, <MyDirectory= and 
<mydirectory= are not permitted in the same parent directory.

• 

< = 
<_=

• 



are separated with a forward slash 8/9. Directory paths in PDS4 labels are always given relative to 

use of <../= is not permitted).

< <
<_=

< <



<.<
<_=

incremented as integers;  M  starts from <1=, while the other fiel
from <0=.  Field values must not be prepended with leading zeros.  Thus <1.1= and <1.10= are 
different versions, and <1.01= is invalid.  When one field value is incremented, all of the less 
significant fields must be reset to <0=.



VIDs are separated from LIDs by a double colon (<::=) and have the form  

is initialized to <1= for archives, but <0= may be used for samples and tests;  
initialized to <0=.  

is reset to 809; 
s reset to 809.



Aggregations of these components (the 8total9 PDS system) are versioned separately.

•

•
•
•

•

•
•
•

•

•

•
•
•
•

•



•
•

4

Enumerated values must be given in 8title case9 except when the value is an acrony

attribute.  That is, <Single= and <SINGLE= must not be enumerated values of the same  

4 4
by an XML attribute 8unit9 in the tag.  The unit must be 





4

4

4

http://physics.nist.gov/cuu/Units/units.html


4

There is presently no ASCII symbol for <micro=.

common mathematical symbols (< < for negation, <**= for exponentiation, <*= for 
multiplication, and </= for division in that 



4
4 lthough <mkm= and <m= are numerically 



•
• useful beyond the 8necessity9 threshold?
•
•

the instrument, spacecraft or other instrument 8host9, investigation(s), data acquisition 



4

Documents related to 8geometry9 may be primary members of 

•
•
•
•
•
•
•

compliant formats for documents are <flat UTF 8= text, PDF/A



•
•
•



< =

e steward.  Those collections are members of a single PDS 8master9 

The PDS 8master9 context bundle contains separate 8master9 context collections, one for each

4 4



the bundle. The collection9s own membership is specified in its Product_Collection 3

4
4 must be secondary members of the science bundle9s context collection. The 

4

systems on the target(s), a history of all significant spacecraft events, and other 8housekeeping9 

of instruments.  Radiometric tracking data should be archived even if there is no 8instrument 
team9 for radio science.  



<0=, but their sum must be at least <1=.

4

4
Collection members must use either a <.xml= or <.lblx= extension for the XML label files; but not 

a single character.  8P9 indicates that the 
product is a primary member of the collection; 8S9 indicates that the product is a secondary 



described. The value for field_delimiter must be <comma=.  The value for name in the first field 
definition must be <Member Status=; the value for name in the second field definition must be 
one of <LID=, LIDVID=, or <LIDVID_LID=, matching the value of data_type less <ASCII_=.



• Product_Collection/Collection/collection_type: the value is 8Data9 
•
•

•
•

•
•
•
•
•
•
•



• 8Archive9. 
•
•

•
•
•
•
•
•
•
•

•



reference_type value of <native_to_archival=.

No Product_Native will ever be given the status <certified= under the PDS policy adopted on 



e.g., <Field_Delimited> … 

•
•

• urn:…::*1, 2016 :05.5, …
• …::*1, 2016 14T13:20:05.5, …
• …::*1, 2016 14T14:20:05.5, …
• …::*1, 2016 14T15:20:05.5, …



https://pds.nasa.gov/datastandards/documents/policy/


22: added new subsection <Enumerated Attribute 
Values=; renumbered following 

3
<negative= to <1=.

new chapter <Special Constraints=

35: Added new section <Header Class=

37: Changed <UTF= to <UTF 8= in lower right cell

37: Changed <UTF 8= to <UTF 8 string= in lower right 

40: Changed <w/m**2= to <W/m**2=



3
information from Data Provider9s Handbook to Section 9D

Provider9s Handbook to Section 9D

4

Provider9s Handbook to Section 9C.1

3
8migrated9

8common9

3 changed <nodes (DNs)= to 
<node (DN)=

3 changed <main sections= to 
<parts=

47, row 9: Added <(their LIDs/LIDVIDs must be 
distinct)= to second paragraph.



47, row 10: Added footnote after <elsewhere= to the 

47, row 11: Added <physical= to first 

47, row 12: Replaced <vid.= by <see= in second 

h from <
= to 

read <Figure 3 1 … to typical components.=

47, row 15: Inserted <ordering= into first sentence of the 

heading from <7 bit ASCII …= to 
<ASCII …=.  Change first sentence to <

=

<,

=

47, row 19: Removed <and PDS types based on these= 

changed <decimal integer= by <signed integer in base 10=.

from <a decimal integer= to <an 
unsigned integer in base 10=

47, row 23: Changed <
representation of real numbers= to <internal IEEE floating

bers=



47, row 24: Add a new first sentence <

complex numbers.=

Changed <
contiguous= to <two IEEE

contiguous=

47, row 26: Changed <do not align= to <may not align= 

<There is a 8common9 namespace managed by EN (under the 

its own namespace.= to <There is a common namespace 

e also manages a namespace.=

47, row 29: Appended <(see (W3C, 2012b))= to first 

<base name= in second paragraph.

Section 6C.2.3 <Prohibited Directory Names=; add <core= to 

47, row 36: Changed <TeX/LaTeX= to <LaTeX= in next 

47, row 37: Changed <logical identifier (LID)= to 
<versioned identifier (LIDVID)= in paragraph 3.

ed sentence <

=



47, row 55: Changed <7 II= to ASCII in newly 

54: Changed <a different collection. A product9s 

= to <an additional collection. 
product9s member status (primary or secondary) is based on 

association with a collection=

<closely related documents= to <related documents=.

Removed <a table of updates to product label values made 

a miscellaneous collection.  Other examples include= and 
added <could be included after <… modification history=. 

54: Second sentence: Changed <All data products= to 
<All products=.

54: End of first paragraph: Change <data= to <digital 
objects=

from <There are three subclasses …= to <The subclasses of … 
include …= Append sentence: <Encoded_Byte_Stream is not 
an option for Product_Observational.=

54: Replaced <it= by the actual antecedent in the third 

54: Replaced <an XML schema document (XSD)= by 
<XML schema document(s) (XSD) and XML Schematron 
document(s) (SCH)=



54: Replaced <are= with <must be= in three places.

54: Replaced <is= by <must be= in second paragraph.



P. 20: <Figure 2B.3= should be <Figure 2B 3=
P. 55: <Table 6B.1= should be <Table 6B 1=

Dropped <or a line feed by itself= from the first paragraph.

Corrected DOY date range from <01 365= to <001 365=

Corrected footnote <6= to <7=

Removed duplicate <in memory= from third line.

Added angle brackets around <fields= and <groups=

<archive_status= in next to last 

Corrected <LIDs/LIDVIDS= to <LIDs/LIDVIDs=



<and the second index varies next to slowest.= to 
<and the first index varies slowest.=

Changed <screen= to <display device= (twice).

Change <Field delimiters (if any)= to <Field delimiters=

Changed <255 character names= to <names with 255 
characters=

Changed <Units_of_Measure_Length= to <Units_of_Length=

Added <km= to the list of possible choices

Changed <Unit_of_Measure_= to <Units_of_= in the three 

At the end of the first line changed <delimited records=
<delimited records, called an Inventory table,=

Third paragraph: Removed <of the data providr9s choosing= 
and to substituted <name= for <prefix=.

Deleted last sentence in paragraph 1: <The number of axes in 
a scientific data file can exceed three, but it rarely does.=

last paragraph: <Particle data often have 

similarities to 8band sequential9 formats, they are not image 
l sense.=

First paragraph: changed <can be used= to <is to be used=.



In the paragraph about <[+| ]=: changed <In PDS4 tables, the= 
to <The=.

Next to last paragraph: Added <CDF= to the list of header 

Changed <several attributes= to <attributes=.

case <T= constraints are separate items.

Changed <data mean= to <data represent=.

Removed <PDS seeks to err on the side of completeness= and 
substituted <completeness of information is the goal=.

Removed final sentence from second paragraph: <Documents 

rejection of the submitted data.=

Added <(primary or secondary)= after <member status=.

Changed <section= to upper case where it referred to a 









178. Added sentence <The local identifier value must 
start with either a letter or an underscore.=

180. Added <Only namespaces that are registered in the 

= Did not 
<

= because 

Added <<CR> and <LF> may be used only in 

either separately or in combination, as part of a field value.=

https://pds.nasa.gov/pds4/schema/pds-namespace-registry.pdf
https://pds.nasa.gov/pds4/schema/pds-namespace-registry.pdf


<one or more digits commensurate with precision=. Changed 



235. Added data type <ASCII_BibCode= to table of 

Removed <They are usually implemented 
Schematron files= because the concepts of schema and 

Replaced reference to LIDs/LIDVIDs with <unique 
identifier= b

Changed <RGB= to <red, green, and blue= (reviewer 

Changed <subsequent fields= to <fields n, o, and p= 



Added note in response to reviewer9s misunderstanding of 
namespace URIs: <

8 9

=



e 8 9.


