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International Planetary Data Alliance
(IPDA)

The International Planetary Data Alliance (IPDA) is an international effort
focused on the development and collaboration of standards for data archiving
and promotion of interoperability among planetary science data archive
systems in order to share scientific results returned from exploration of the
solar system.

Created to allow other institutions than ESA/NASA to share their Planetary
Data

Ensuring interoperability promoting standards like PDAP. Work ongoing for
other protocols

Projects defined within IPDA to work on interoperability

Recently met in Montreal (usually one per year + teleconfs)

IPDA Technical Experts Group created to deal with technical issues
Participants from all over the world
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IPDA Project Definition

Based in time limited projects (no working groups)
Every project has a project leader and a group of members
Creation, closure, extension, etc are Steering Committee decisions
Projects are usually reviewed during Steering Committee meetings
Current projects (as an example):

IPDA Requirements document (PDS & All)

Standard Data Model, assessment of draft (STFC)

PDAP specification assessment of draft (JAXA)

Data dictionary modelling (PDS & All)

Venus Express Interoperability (PDS/PSA)

Small Bodies interoperability demonstrator (JAXA)

Rotative IPDA Chair:
Current IPDA chair: Maria Teresa Capria (INAF/IASF)
Next IPDA chair: Yasumasa Kasaba (Tohoku Univ., Japan)
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Virtval Observatory

Home

Welcome to the IPDA

The International Planetary Data Alliance (IPDA) is an intern nal effort focused on the development and
collaboration of standards for data archivi and promotion of interoperability among planetary science data
archive systems in order to share scien results returned from exploration of the solar system

Resolution No. 1/2008 (proposed by SC B) concerning International Access to Planetary and Lunar Data
Taking into account that:
It is in the general interest of the planetary science community that data archives be made as widely
ccessible as possible,
Existing technology via the world-wide web supports efficient and cost effective access.

Sustained sequential missions by specific agen s are rare and limitations imposed by gaps in temporal
atial resolution and frequency coverage c. be partially overcome by sharing of international
databases.

c yield that can be achieved through open international access and collaboration will be greatly

COSPAR notes that there is a need for commeon data standards and tools to enhance international access to data
d by planetary and lunar missions and recognizes that the International Planetary Data Alliance (IPDA)*
active steps to achieve these goals.
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Links to VO for astronomy and
other VOs

Synergy between projects (special session in IVOA interop meeting at Trieste)

Protocols created are close enough to be interoperable in the future by general
clients but they contain specific Planetary characteristics

Use of VOTable and Simple protocols concept for PDAP
Not need of specific data models or dictionary (semantics) from scratch
Use of PDS keywords
Not urgent need of harvestable registries
Try to use the best of both worlds:
Knowledge of planetary data from planetary community
Experience in interoperability from other VOs
Some people involved in IPDA are also IVOA members, e.g., for PSA members:
Christophe Arviset (PSA) is the IVOA Technical Coordinator

Pedro Osuna (PSA) is the IVOA-VOQL chairman and IPDA Technical Expert
Group project leader

Jesus Salgado (PSA) is IVOA-DAL vice-chairman and PDAP project leader
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Virtval Observatory

Interoperability use case

Give me all available data
on LON=24.5 LAT=56.7 on
the martian surface

Standard protocol call: Standard protocol call:
http:/INASA_pdsipdap.jsp?LON=24 5&LAT=56.7 http://IESA_psa/pdap.jsp?LON=24 5&LAT=56.7

|

(LON=24.5LAT=56.7) (LON=24.5,LAT=56.7)

J J

PDS protocol-aware PSA protocol-aware
server server

Standardized Standardized
format output format output

metadata metadata
+ 1500 cm 1000 em™ 500cm™ +

real data real data

Wavelength (pm)
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Planetary Data Access Protocol

Interoperability project created and main delivery:
PDAP (Planetary Data Access Protocol)

Concept was born at the ESA/PSA and NASA/PDS Technical Interoperability
Meeting, held January 10-12, 2006 in Madrid Spain

Current version v0.4 working draft, under review
Protocol to access Datasets, products and images
Prepared by PSA(ESA) and PDS(NASA) technical experts
Two servers implementations already in place (PDS and PSA)
Two client implementations, different flavors
PSA Mars Map client: Geometrical searches for PDS/PSA products

PDS dataset/product browser: PSA datasets/products access through
PDAP
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Planetary Data Access Protocol

PDAP is a two steps protocol:
Metadata Access: Software Clients search for available data that match
certain criteria. The matching criteria includes specific protocol metadata
and PDS keywords

Data Retrieval: Software client retrieve through a synchronous HTTP
GET/POST request using a reference URL returned from first step

Any PDAP server service implementation should be registered. Registration
allows service discovery and get access to publisher/curation information

Interchange default format is VOTable (XML). This format can be easily
parsed by a client and displayed in different ways
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PDAP 1nput fields

GET/POST HTTP based protocol (service URL and keyword=value)
DATA SET ID, PRODUCT_ID

Data Set or Product specific PDS keywords: INSTRUMENT _TYPE,
INSTRUMENT_NAME, TARGET_TYPE, TARGET NAME,
MISSION_NAME

Time Constraints: START_TIME, END_TIME and geometrical constraints

Different granularity levels: RESOURCE_CLASS (DATA_SET,
PRODUCT, IMAGE)

Different response output: RETURN_TYPE (VOTABLE, HTML, ASCII)

Input fields could have different meaning at different granularity levels
RESOURCE_CLASS=METADATA gives service capabilities
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PDAP output fields

Default output in VOTable format

General Data Set, Product or Image information. Attribute pointing to the
corresponding PDS keyword

Link to access the data

Dublin core information (Publisher, Contributor, Publishing date, Rights)

For Image granularity level, apart from central longitude and latitude,
footprint information is added for every record in a simple way

POLYGON(LON_1:LAT 1,LON_2:LAT 2,....LON_n:LAT n)
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PSA-DH PDAP Map Client

X/ I0I-Mars v0.1 (beta)

YHOOZZ_0004_SR2, THGY http://psa,esac,esa, int 8000/ ai o/ jsp/product., jepPdataSet [ I=MEX-H-HRSC-3-RIR-¥2, O&product I0=HO032_0004_SR2
SHOO32_0001_5R2. THGY http:/dpsa.esac, esa, int:B000/ aio/ jsp product., jep?dataSet [ D=HER-H-HRSC-3-ROR-Y2, Dkproduct ID=HO032_0001_SR2.
YHOOZ2_0000_512, THGY http://psa.esac.esa, int tB000/ai o/ jsp/product , jspPdataSet [D=MEX-H-HRSC-2-RIR-¥2, O%product ID=HO03Z_0000_512
SHOOZ2_0000_ND2, THGY http://psa,esac,6sa, int tB000/ai o/ jsp/product., jepPdataSet [ I=MEX-H-HRSC-2-RIR-Y2, O&product 11=HO032_0000_NI2
SHO032_0000_IRZ. IHGY http://psa.esac,eza, int 18000/ aios jsp/product , jep?dataSet [D=HER-H-HRSC-3-ROR-V2, Dtproduct ID=HO032_0000_IRZ.
YHOOZ2_0000_RE2, THGY http://psa.esac,esa, int 18000/ ai o/ jsp/product , jspPdataSet [D=MEX-H-HRSC-2-RIR-¥2, O%product ID=HO03Z_0000_RE2
SHOOZ2_0000_522, THGY http://psa,esac,esa, int B000/ai o/ jsp/product., jepPdataSet [ I=HEX-H-HRSC-2-RIR-Y2, Oiproduct ID=HOO32_0000_522
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Map based queries

101-Mars v0.1 (beta)

Latitude
nent. Mame
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Map based queries (11

X/ 10I-Mars v0.1 (beta)
File Help

GAMHA_SPECTRA_Z20040208 ipl.naza,gow/prod?object=urn:edasrmi ;PIS, Geo, Product tkeywordluery=0F SH+23D+dat a/ody; g 1A odgel oo 20044200,
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X/ 101-Mars v0.1 (beta)
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Query construction

Both servers receive same query and return VOTable responses

RESOURCE_CLASS=IMAGE&TA
RGET_NAME=MARS&MINIMUM_LATITUDE>19.0& MAXIMUM_LATITUDE<19.1
&MINIMUM_LONGITUDE>225.8&MAXIMUM_LONGITUDE<225.9

RESOURCE_CLASS=IMAGE&TA
RGET_NAME=MARS&MINIMUM_LATITUDE>19.0& MAXIMUM_LATITUDE<19.1
&MINIMUM_LONGITUDE>225.8&MAXIMUM_LONGITUDE<225.9

Client uses “<* “>” operators to constraint the region of interest (note this has been
deprecated to prevent the use of these symbols and to define ranges in a more
flexible way). Recommended: Schem

Query Type
Response return format

And Query!!!
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ODT/PDAP Client

+ NASA Homepage
+ NASA en Espafiol
+ Contact NASA

NATIONAL AERONAUTICS
AND SPACE ADMINISTRATION

|
Planetary Data System

Data Servies Documents Related Sites About PDS Sitemap)|

Data Set Quick Search OH
Select one or more parameters from below, then hit Go!
Click on ﬂ filter parameters. Click on parameter name for more information.

QReset QG

Missions: (pick one or many and Fiter)
Mariner 10
Marineréd [D
Mariner71
Mars Exploration Rover H
IMars Express 2
Mars Global Surveyor Y o Filter
Target Name: (pick one to Fiter) Target Type: (pick one to Fiter)
Al - Al -

Instruments: (pick one or many and Fiter) Instrument Type: (pick cne to Fiter)
2 Channel Photometer Al hd

A Star Tracker Gamera O

Accelerometer

Adv. Solid-State Array Spectroradicmeter 'Y

Airberne Visiblellr Imaging Spectrometer

Airsar v @ Fiter

Advanced Search | Power Search OReset O

Active Missions contains a list of currently active ~ MNew Data contains a list of data set sources from  Quick Search allows the user to

mission data sets from which to select. the latest mission data release. search using standard PDS
parameters. An Advanced Search is ‘
for experienced users with detailed
knowledge of PDS mission data and
science. A Power Search is for those with a
detailed knowledge of the PDS internal organiza

NASA Privacy Statement

“FIRSTGOV

Tour First Cach to 4 1.5, Govermmest

Copyright

+ Freedom of Information Act
+ NASA 2003 Strategic Plan
+ NASA Privacy Statement, Disclaimer, and

Accessiblity Certification
+ Copyrightimage Use Policy

Feedback Sitemap System Requirements|
Curator: Valerie L. Henderson
Webmaster: Brian Truong

NASA Official: Wiliam Knopf

Last Updated: 16 Sep 2006

+ Comments and Questions

:
e

®)
el <57 |PDA

+ NASA Homepage
+ NASA en Espafiol
+ Contact NASA

NATIONAL AERONAUTICS
AND SPACE ADMINISTRATION

|

Home Data Services

Tools

Documents

Search Results (233 data sets found)

ot

1. MARS EXPRESS ASPERA-3
RAW EDR ELECTRON
SPECTROMETER V1.0

2. MARS EXPRESS ASPERA-3
RAW EDR NEUTRAL PARTICLE
IMAGER V1.0

3. MARS EXPRESS ESOC
AUXILIARY DATA V1.0

4. HRSC REDRs
5. HRSC REDRs

€. MARS EXPRESS MARS MRS
CRUISE 1 V4.0

7. MARS EXPRESS MARS MRS
CRUISE 1 V1.0

8. MARS EXPRESS MARS MRS
MISSION COMISSIONING V1.0
8. MARS EXPRESS MARS MRS
MISSION COMMISSIONING V1.0
10. MARS EXPRESS MARS MRS
MISSION COMMISSIONING V1.0
11. MARS EXPRESS MARS MRS
MISSION COMMISSIONING V4.0
12. MARS EXPRESS MARS MRS
MISSION COMMISSIONING V1.0
13. MARS EXPRESS MARS MRS
MISSION COMMISSIONING V1.0
14. MARS EXPRESS MARS MRS
MISSION COMMISSIONING V1.0
15. MARS EXPRESS MARS MRS
MISSION COMMISSIONING V1.0
16. MARS EXPRESS MARS MRS
MISSION COMMISSIONING V4.0
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View Information for
MEX-M-ASPERA3-2-EDR-ELS-V1.0

View Information for
MEX-M-ASPERA3-2-EDR-NPI-V1.0

Wiew Information for

MEX-M-ESOC-8-AUXILIARY-DATA-V1 .0

View Information for
MEX-M-HRSC-3-RDR-V2.0
Wiew Information for

MEX-M-HRSC-5-REFDR-MAPPROJECTED-V2.0

View Information for
MEX-M-MRS-1/2/3-CR1-0008-V1.0
Wiew Information for
MEX-M-MRS-1/2/3-CR1-0011-V1.0
View Information for
MEX-M-MRS-1/2/3-MCO-0013-V1
Wiew Information for
MEX-M-MRS- 1/ MCO-0015-W1
Wiew Information for
MEX-M-MRS-1/. MCO-0018-W1
Wiew Information for
MEX-M-MRS-1/2/3-MCO-0017-V1
View Information for
MEX-M-MRS-1/2/3-MCO-0018-W1
View Information for
MEX-M-MRS-1/2/3-MCO-0021-V1
View Information for
MEX-M-MRS-1/2/3-MCO-0022-W1
View Information for
MEX-M-MRS-1/2/3-MCO-0024-V1
View Information for
MEX-M-MRS-1/2/3-MCO-0026-V1

Related Sites

b ' Planetary Data System
' b

Information About Data Products & Other Resources
the Data Set Related Files

Search for Products
with PSA query service

Search for Products
with PSA query service

Search for Products
with PSA query service
Search for Products
with PSA query service
Search for Products
with PSA query service
Search for Products
with PSA query service
Search for Products
with PSA query service
Search for Products
with PSA query service
Search for Products
with PSA query service
Search for Products
with PSA query service
Search for Products
with PSA query service
Search for Products
with PSA query service
Search for Products
with PSA query service
Search for Products
with PSA query service
Search for Products
with PSA query service
Search for Products
with PSA query service

About PDS
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VEX Interoperability Project Definition

PDS Atmospheres Node should have access to VEX Datasets @ PSA

PDS Atmospheres Node should not need to copy across the data from PSA
but data location URLs will point to PSA

PDS Atmospheres Node should be able to create a uniform display for
datasets located at PDS and at PSA

First approach:

PDS Atmospheres Node will download the index file every night (or every
time the file is updated) from PSA

Using a index file parser, a view of the dataset will be displayed at PDS
pages
Final pointers will be to the ftp mirror located at PSA
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PDAP approach for VEX Interoperability -
Project

Include a new granularity level for files in dataset, there is not need for a full
download of the data set for review

Asking for a certain data set, the service will provide a VOTable representation
of the dataset, one row per file

Every row will contain the file name, relative directory to data set top level and
a URL to retrieve this single file

Every row could contain extra metadata per row, as a group id, file type, etc

PDAP approach to the use case:

PDS Atmospheres Node will query for new data sets at PSA and the
corresponding VOTable(s) data set descriptions

Using a VOTable parser, a view of the dataset will be displayed at PDS
pages

URL Pointers are provided, so the server has the freedom to use static or
dynamic links

Jesus Salgado
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PDAP approach advantages

All the files inside the data set will be present in the VOTable response. No
files lost

URLSs are provided in the response. More freedom and extensible for other
data providers. No need of creation of mirrors with a specific directory structure

Extra metadata could be added to allow better searches of files (like files for a
specific product)

It could be used in combination of other PDAP queries

Extensible for proprietary data using dynamic links that could check proprietary
rights

Extensible to google-ize searches to file level by extending PDAP

Jesus Salgado
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PAIO (PSA Archive InterOperability) (I)

PSA Archive
InterOperability
System

(PAIO) v2.0b1 PAIO Metadata Query
PSA Archive

InterOperability S S
PAIO Home — Metadata Query
PA| i System
PAIO Metadata Ques eg. TSK-C-RCC-CAL-RSA-WIRTANEN-V1.0 or empty
ey (PAIO) v2.0b1 [_—_— eg. TSK-C-RCC-CAL-RS IRTANEN-V1.0 or empty

Product id S Sadode

PAIO Users Manual eg. TSK_C_ 37165718 or empty
PAIO Client files

Data Set Id

PAIO Home Target Name eg. 46P/M \NEN or empty
PAIO Login/Logout o
PAIO Metadata Query Mission Name

GIOTTO
PSAHome PAIO Data Request

PAIO Users Manual RESOURCE_CLASS
Contact PSA HelpDesk TS R D
PAIO Client files DATA_SET ~|

RETURN_TYPE

HTML  ~|
PSAHome Send

Lontacl FSAHelpUesk
Username: AIOURL Contact PSA HelpDesk

Some example URLSs created using the Metadata Query System are:

hti nt:8080/aio/jsp/met TURN_TYPE=HTML
Username: AIOURL for all DataSets (default RESOURCE_CLASS is DataSet)
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PAIO (PSA Archive InterOperability) (II)

~ <VOTABLE version="1.1">
~ <RESOURCE type="results">
<DESCRIPTION>PSA Metadata Query Service</DESCRIPTION>
<INFO name="QUERY_STATUS" value="OK"/>
- <TABLE>
.D ID="Reference" ucd="DATA_LINK" dataty| 3 a/0.C-DID-3RDRHALLEY-V1.0
<FIELD ID="DataSetld" ucd="DATA_SET_ID" data{ &3
<FIELD ID="Productld" ucd="PRODUCT_ID" datat{ - AREADMETXT
#( CATALOG
<FIELD ID="RELATIVE_DIRECTORY" ucd="REL| & DATA
<FIELD ID="Filename" ued="FILENAME" datatype DOCUMENT
DOCINFO.TXT
FITS_IHW.LBL
FITS_IHW.PDF
FITS_IHW.TXT
GIODID.LBL
GIODID.PDF
GIODID.TXT
GIOGRE.LBL
GIOGRE.PDF
GIOGRE.TXT
GIOHMC.LBL
GIOHMC.PDF
GIOHMC.TXT
GIOIMS.LBL
GIOIMS.PDF
GIOIMS.TXT
GIOJPA.LBL
GIOJPA.PDF
GIOJPA.TXT
GIOMAG.LBL
GIOMAG.PDF
GIOMAG.TXT
GIOOPE.LBL
GIOOPE.PDF
GIOOPE.TXT
GIOPIA.LBL
GIOPIA.PDF
GIOPIA.TXT
— <TD> GIORPA.LBL
GIORPA.PDF
fip://psa.esac.esa.int/pub/mirror/GIOTTO/DID GIORPATXT
</TD> GIOTTO.LBL
<TD>GIO-C-DID-3-RDR-HALLEY-V 1.0</TD) 31 GIOTTO.PDF
~ GIOTTO.TXT
<TD/> |CE.LBL
<TD>CATALOG/</TD> [ ICE.PDF

—<DATA>
—<TABLEDATA>
- <TR>
—<TD>
ftp://psa.esac.esa.int/pub/mirror/GIOTTO/DID)
</TD>
<TD>GIO-C-DID-3-RDR-HALLEY-V 1.0</TD)|
<TD/>
<TD>/</TD>
<TD>VOLDESC.CAT</TD>
</TR>
- <TR>

|l U X Ul Ul o O ol ol O O ol R O U

—<TD>
ftp://psa.esac.esa.int/pub/mirror/GIOTTO/DID)
</TD>
<TD>GIO-C-DID-3-RDR-HALLEY-V 1.0</TD
<TD/>
<TD>/</TD>
<TD>AAREADME.TXT</TD>
</TR>
- <TR>

A CH Ol O C Ol O R Ol Ol R C O R O
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PAIO (PSA Archive InterOperability) (III)

PSA Archive
InterOperability
System

(PAIO) v2.0b1

PAIO Home

PAIO Login/Logout
PAIO Metadata Query

PAIO Data Request
PAIO Users Manual

PAIO Client files

PSAHome
Contact PSA HelpDesk

Username: AIOURL

e
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PAIO Login System

1 Login

Username
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IPDA Technical Experts group

Created to ensure knowledge sharing between technical members
Pedro Osuna project leader (ESA/PSA)
Alain Sarkissian CNRS-France
Richard Moreno CNES-France
Activities concentrated in three different aspects:
Data Access Protocols

The main focus on this one should concentrate on the already
existing PDAP (Planetary Data Access Protocol) without pre-
empting the possibility of creation of other protocols in a future

Validation Tools

The main focus of this one should concentrate on the possibility
to create a collective Validation Tool

PDS standard evolution

The main focus of this one should concentrate in the evolution of
the PDS and its usage within the IPDA

Jesus Salgado
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Conclusions

IPDA is an independent organization created by and for the planetary
community

IPDA intends to support, share knowledge and solve issues within the
planetary community

Main organizations with planetary data are already represented and it is
open to new ones

Interoperability is one of the main activities within the IPDA (e.g. PDAP
effort), but it intends to give support on:

Long-term data preservation

Data modeling and data dictionary
PDS use and evolution

Volume verification

Archiving
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