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Overview 
•  This	  presentaHon	  focuses	  on	  the	  tools	  and	  
services	  available	  for	  supporHng	  the	  LADEE	  
and	  MAVEN	  missions.	  

•  There	  are	  other	  components	  of	  the	  PDS4	  
system	  (in	  operaHons	  and	  planned	  for	  future	  
builds)	  that	  won’t	  be	  discussed	  here.	  

•  That	  said,	  we	  will	  menHon	  a	  couple	  of	  them	  
because	  they	  will	  be	  useful	  in	  supporHng	  
these	  missions.	  
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Requirements	  
Related	  to	  LADEE/MAVEN	  Mission	  Support	  
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Req	  1.4	  Archiving	  Standards:	  PDS	  will	  have	  archiving	  standards	  for	  planetary	  science	  data.	  
LADEE	  -‐	  LDEX	  and	  UVS	  data	  products	  are	  tab	  delimited	  ASCII	  tables	  while	  NMS	  is	  comma	  delimited.	  
MAVEN	  -‐	  NGIMS,	  MAG	  and	  ACC	  are	  stored	  in	  Hme-‐ordered	  ASCII	  tables.	  IUVS	  is	  in	  	  FITS	  and	  STATIC,	  SEP,	  
SWEA,	  SWIA,	  LPW	  and	  LPW-‐EUV	  are	  stored	  in	  conformed	  CDF	  tables.	  

Req	  1.2.1	  PDS	  will	  provide	  examples	  and	  suggesBons	  on	  organizaBon	  of	  data	  products,	  metadata,	  
documentaBon	  and	  soEware.	  
PDS	  is	  required	  to	  generate	  templates	  for	  data	  and	  documents	  

Req	  2.4	  Peer	  Review:	  PDS	  will	  conduct	  peer	  reviews	  of	  all	  data	  submissions	  to	  ensure	  
completeness,	  accuracy,	  and	  scienBfic	  usability	  of	  content.	  
PDS	  will	  provide	  assistance	  and	  review	  of	  SIS	  and	  sample	  data	  files	  

Req	  1.5.2	  PDS	  will	  provide	  tools	  to	  assist	  data	  producers	  in	  validaBng	  products	  against	  PDS	  
standards.	  
PDS	  will	  provide	  validaHon	  tools	  to	  the	  teams	  so	  they	  can	  validate	  that	  the	  data	  with	  PDS4	  standards	  	  

Req	  2.5.2	  PDS	  will	  implement	  procedures	  for	  accepBng	  archival	  data.	  
PDS	  will	  carry	  out	  final	  review	  and	  acceptance	  

Req	  3.1	  Search:	  PDS	  will	  allow	  and	  support	  searches	  of	  its	  archival	  holdings.	  
Req	  3.2	  Retrieval:	  PDS	  will	  facilitate	  transfers	  of	  its	  data	  to	  users.	  
PDS	  will	  provide	  data	  distribuHon	  to	  science	  community	  



Requirements	  
Component	  Mapping	  

•  1.5.2	  
– The	  Validate	  Tool	  addresses	  this	  requirement.	  

•  3.1.X	  
– The	  combinaHon	  of	  the	  Harvest	  Tool,	  Registry	  
Service	  and	  Search	  Service	  address	  these	  
requirements.	  

•  3.2.X	  
– The	  combinaHon	  of	  the	  Search	  Service	  and	  the	  
Transport	  Service	  addresses	  these	  requirements.	  
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Components	  	  
Mapped	  to	  System	  Flow	  
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Design Tool 

•  This	  tool	  provides	  funcHonality	  for	  designing	  
product	  label	  schemas	  and	  product	  label	  
samples.	  

•  Commercial	  Off-‐The-‐Shelf	  (COTS)	  and	  Open	  
Source	  tools	  have	  been	  idenHfied	  to	  saHsfy	  
this	  funcHonal	  need.	  
– The	  suggested	  tools	  are	  Oxygen	  and	  Eclipse,	  
commercial	  and	  open	  source	  tools,	  respecHvely.	  
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Design	  Tool	  
oXygen	  Interface	  
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Validate Tool 

•  This	  tool	  provides	  funcHonality	  for	  validaHng	  
product	  labels.	  

•  The	  associated	  schemas	  and	  schematrons	  for	  
the	  product	  label	  specify	  syntacHc	  and	  
semanHc	  constraints.	  

•  Provides	  command-‐line	  and	  Java	  library	  
interfaces	  for	  uHlizing	  the	  funcHonality.	  

PDS4	  ORR	  	  	  	  17-‐19	  Sept	  2013	   10	  



Validate	  Tool	  
Example	  ExecuHon	  

%./validate -t /Users/shardman/test/pds/collections/Archive-Pages/ -e "*.xml" !
!
PDS Validate Tool Report!
!
Configuration:!
   Version                       1.3.1!
   Time                          Tue, Sep 03 2013 at 01:30:28 PM!
   Core Schemas                  [PDS4_PDS_1000.xsd]!
   Core Schematrons              [PDS4_PDS_1000.sch]!
   Model Version                 1000!
!
Parameters:!
   Target(s)                     [/Users/shardman/test/pds/2010/collections/Archive-Pages]!
   Severity Level                Warnings!
   Recurse Directories           true!
   File Filter(s) Used           [*.xml]!
!
Validation Details:!
!
  PASS: file:/Users/shardman/test/pds/collections/Archive-Pages/resource_cassini_archive_info_1.0.xml!
!
  PASS: file:/Users/shardman/test/pds/collections/Archive-Pages/resource_phoenix_archive_info_1.0.xml!
!
Summary:!
!
  2 of 2 file(s) processed, 0 skipped!
  2 of 2 file(s) passed validation!
!
End of Report!
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Harvest	  Tool	  
•  Crawler-‐based	  tool	  for	  capturing	  and	  registering	  
product	  metadata.	  

•  Allows	  for	  periodic	  or	  on-‐demand	  registraHon	  of	  
products.	  

•  Configurable	  to	  support	  registraHon	  of	  products	  
residing	  in	  PDS3	  and	  PDS4	  archives.	  

•  Designed	  to	  integrate	  well	  with	  exisHng	  Node	  
operaHons.	  

•  Provides	  the	  first	  line	  of	  metadata	  harvesHng	  
within	  the	  system	  in	  order	  to	  facilitate	  tracking	  of	  
and	  access	  to	  products.	  
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Registry	  Service	  
•  Provides	  funcHonality	  for	  tracking,	  audiHng,	  
locaHng,	  and	  maintaining	  arHfacts	  within	  the	  
system.	  

•  Provides	  a	  common	  implementaHon	  for	  registry	  
service	  instances	  based	  on	  the	  Registry	  Reference	  
Model	  effort	  which	  in	  turn	  is	  based	  on	  ebXML.	  

•  Provides	  a	  metadata	  store	  interface	  for	  
supporHng	  different	  databases.	  

•  Provides	  a	  REST-‐based	  external	  interface	  via	  
HTTP.	  
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Registry	  Service	  
REST-‐Based	  API	  

•  This	  interface	  delegates	  all	  funcHons	  involving	  a	  
product:	  
–  hfp://pds.nasa.gov/services/registry/extrinsics/	  

•  GET:	  Retrieves	  a	  paged	  list	  of	  products	  from	  the	  registry.	  
•  POST:	  Publishes	  a	  product	  to	  the	  registry.	  

•  This	  interface	  acts	  on	  a	  specific	  product	  (lid	  
stands	  for	  logical	  idenHfier):	  
–  hfp://pds.nasa.gov/services/registry/extrinsics/
logicals/{lid}/	  

•  GET:	  Retrieves	  the	  product	  from	  the	  registry.	  
•  POST:	  Updates	  the	  product	  in	  the	  registry.	  
•  DELETE:	  Removes	  the	  product	  from	  the	  registry.	  
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Search	  Service	  

•  This	  service	  is	  a	  deployable	  component	  that	  accepts	  
queries	  for	  data	  and	  returns	  a	  set	  of	  matching	  results.	  

•  Using	  Apache’s	  Solr	  for	  the	  search	  engine	  porHon	  of	  
the	  service.	  

•  Provides	  the	  public	  interface	  (REST-‐based	  over	  HTTP)	  
to	  the	  metadata	  contained	  in	  the	  federated	  registries.	  

•  Provides	  the	  second	  line	  of	  metadata	  harvesHng	  within	  
the	  system	  in	  order	  to	  facilitate	  discovery	  of	  products.	  

•  GeneraHon	  of	  search	  indices	  from	  registry	  metadata	  
supports	  mulHple	  query	  formats	  and	  is	  tailor-‐able	  for	  
customized	  search	  interfaces.	  
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Search	  Service	  
Protocol	  

•  PDS	  search	  protocol	  implemented	  as	  a	  REST-‐
based	  interface	  over	  HTTP.	  
–  hfp://pds.nasa.gov/services/search?target=mars	  

•  Supports	  return	  of	  paged	  results	  in	  a	  defined	  
structure	  (e.g.,	  XML	  or	  JSON).	  

•  ImplementaHon	  of	  this	  protocol	  across	  PDS	  
facilitates	  parameter	  passing	  and	  integraHon.	  

•  The	  architecture	  allows	  support	  for	  other	  
protocols.	  
–  For	  example,	  IPDA’s	  Planetary	  Data	  Access	  Protocol	  
(PDAP)	  
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Search	  Service	  
Catalog-‐Level	  Search	  
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Search facets 
tailored to the 
catalog-level 
metadata.	


Direct links to 
search tools 
matching the 
query criteria.	


Search results 
including PDS3 
and PDS4 data.	




Search	  Service	  
Product-‐Level	  Search	  
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Search facets 
tailored to 
observational 
product 
metadata.	


Results list 
tailored as 
well, focusing 
on Bundles, 
Collections 
and Products. 	




Transport	  Service	  

•  The	  Transport	  Service	  provides	  funcHonality	  
for	  transporHng,	  transforming	  and	  packaging	  
PDS	  products.	  

•  The	  core	  funcHonality	  for	  this	  service	  is	  
saHsfied	  by	  the	  Apache	  OODT	  Web	  Grid	  
Product	  Server.	  

•  The	  transformaHon	  funcHonality	  for	  this	  
service	  is	  saHsfied	  by	  the	  Transform	  Tool	  and	  
its	  underlying	  libraries.	  
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Transform	  Tool	  

•  This	  tool	  provides	  funcHonality	  for	  
transforming	  product	  labels	  and	  data	  to/from	  
PDS4	  formats.	  
– UHlizes	  the	  underlying	  PDS4	  Tools	  package	  which	  
reads	  and	  writes	  PDS4	  data	  products.	  

•  Designed	  to	  take	  advantage	  of	  third-‐party	  
conversion	  rouHnes.	  

•  Supported	  transformaHons	  include…	  
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Transform	  Tool	  
Supported	  TransformaHons	  
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Input	  Format	   Output	  Format	  

PDS3	  Image	   BMP,	  GIF,	  JPEG,	  JPEG2000,	  PNG,	  PNM,	  RAW,	  
TIFF,	  WBMP	  

PDS4	  Binary	  Table	   CSV	  

PDS4	  Character	  Table	   CSV	  

PDS4	  Delimited	  Table	   CSV	  

PDS4	  2D	  Image	   BMP,	  GIF,	  JPEG,	  JPEG2000,	  PNG,	  PNM,	  RAW,	  
TIFF,	  WBMP	  

PDS4	  Label	   PVL,	  HTML	  



Transform	  Tool	  
XML	  TransformaHon	  
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Node-‐Developed	  Tools	  

•  Label	  generaHon	  tools	  for	  migraHng	  PDS3	  ODL	  
labels	  to	  PDS4	  XML	  labels.	  

•  CDF	  file	  reader,	  checker	  and	  converter	  tools.	  
•  Other	  tools	  and	  interfaces	  for	  discovering,	  
displaying	  and	  transforming	  data	  intended	  for	  
their	  discipline-‐specific	  users.	  
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Deployment	  	  
for	  LADEE/MAVEN	  
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Build	  3b	  Features	  
•  Search	  added	  support	  for	  discovering	  and	  
viewing	  Bundle	  and	  CollecHon	  informaHon.	  

•  Added	  support	  for	  filtering	  search	  results	  based	  
on	  space	  agency	  and	  model	  version.	  

•  Search	  was	  modified	  to	  address	  inconsistent	  
results	  when	  specifying	  more	  than	  one	  term	  or	  
parameter	  in	  the	  search	  criteria.	  

•  Registry	  was	  modified	  to	  address	  performance	  
issues.	  

•  Validate,	  Harvest,	  Catalog	  and	  Search	  modified	  to	  
keep	  pace	  with	  data	  model	  changes.	  
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Build	  4a	  Features	  

•  ConHnue	  to	  tune	  the	  search	  index.	  
–  The	  service	  has	  been	  refactored	  and	  upgraded	  to	  
Apache	  Solr	  4.	  

•  Add	  support	  for	  addiHonal	  transformaHons.	  
–  Currently	  focusing	  on	  table	  transformaHons	  
supported	  by	  the	  pds4-‐tools	  package.	  

•  Add	  iniHal	  support	  for	  product-‐level	  search	  and	  
distribuHon.	  
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Wrap Up 

•  The	  core	  of	  the	  PDS4	  system	  has	  been	  in	  
operaHons	  at	  the	  Engineering	  Node	  since	  the	  
Build	  3a	  release	  (September	  2012).	  	  
– This	  includes	  the	  ValidaHon	  Tool,	  Harvest	  Tool,	  
Registry	  Service	  and	  Search	  Service.	  

•  Subsequent	  builds	  have	  focused	  on	  resolving	  
issues,	  adding	  addiHonal	  funcHonality	  and	  
preparing	  for	  Discipline	  Node	  deployment.	  
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QuesHons/Comments	  
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