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The Need

SIMPLE DATA SHARING



JPL

Sharing Data

 Many Projects with Data.

— Many tiers
* Data search and access. “Why so difficult?”
* Federated data holdings
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NEWS Global Water and Energy Budget Integration Data Sets

SRB-RFAIGEWEX |surface shortwave, global 7/1983-12/2004 [2.5deg X 2.5 monthly NASA Langley satelite Bing Lin Lin ? Energy Cycle [long-term
longwave, and net deg DAAC, (bing.lin@nasa.gg
radiaticn nttp:/fecswed.larc.n|
SRB surface shortwave, glodal 7/1983-12/2004 |equal-area {1 3-hourly, daily | NASA Langley satellite Bing Lin Lin ? Energy Cycle [long-term
longwave, and net deg X 1degat |and monthly |DAAC; (bing.lin@nasa.gg
radiaten the equator) nttp://eoswed.larc.ny
ISCCP-RFA/GEWEX |top of atmesphere and global 711983-12/2004 [2.5deg X 2.5 monthly NASA Langley sateliite Bing Lin Lin ? Energy Cycle |long-term
surface shortwave, deg DAAC; (bing.lin@nasa.qg
longwave, and net nttp://ecswed.larc.n|
radiaten
ISCCP top of atmosphere and global 7/1983-12/2004 |pixel and graded |instantaneous, | GISS: satellite wrossowi@giss.ngLin ? Energy Cycle |long-term
surface shortwave, daily, and nitp:/iscep.giss nag
longwave, and net monthly
radiaton
SeaFlux (GSSTF-2) [latent and sensible global 1989-2000 1aeg X 1deg |[dally NASA Goddard satellite curryja@eas.gate|Lin T&7 Energy Cycle [long-term
neat fluxes at the sea (http://daac.gsfc.nal
surface Iprecipitation
Igsstf2.0.shtmi)
SeaFlux (HOAPS) [latent and sensible global 1989-2000 1deg X 1deg |[dally Meteorological satellite curryja@eas.gate|Lin T&7 Energy Cycle [long-term
heat fluxes at the sea Institute of Univ.
surface Hamburg;
nttp:/iwww.hoaps.z{
Glodal Land Data surface net and 90N 10 60S [ 1/1979-present |1 degand 0.25 |3-hourly NASA Goddard:  [land surface Matthew.Redell@| Lin ? Energy Cycle [long-term;
Assimiation System |downward shortwave deg nitp:/das.gsfc.nasd medel data medel
(GLDAS) and longwave; latent, integration assimilatiom
greund, and sensible
neat fluxes; soil
temperature (levels):
others
JPL ocean study ocean surface BON-B0S 8/09 to present JPL; http:/jairsea- |sateliite liu@pacific.jpl.nag Lin ? Energy Cycle [long-term
(Tim Liu) momentum (wing- www.|pl.nasa.gov/
stress) and fresh
water flux {including
latent heat)
sea-surface latent  [latentheat flux atthe  global ocean |July 1987 - 0.250egx0.25 |monthly Remote Sensing  [satellite + in situ [support@remss.c{Lin ? Energy Cycle [long-term;
heat flux (Frank sea surface prasent deg Systems comoined with
Wentz) {www.remss.com) other RSS
data
Ocean Wind and sea surface glonal ocean |July 1987 - 0.250eg x0.25 |daily, 3-day, Remote Sensing |satellite: SSM/, [support@@remss.cfLin ? Energy Cycle [long-term;
Moisture (Frank temperature, surface present deg weeakly, Systems TMI, AMSR-E, combined with
Wentz) wind speed and monthly {www.remss.com) |QukSCAT other RSS
direction, columnar data
water vapor, columnar
cloud water, surface
rain rate
latent heat profile profiles of 37N w0 37S; |10/1998 - 0.5deg X 0.5 Instantaneous [NASAGSFC satlite olson(@agnes.gsf{Lin No Energy Cycle |short-term
atmospheric heatng  oceans 31999; deg
due to phase changes 01/2001 -
of water substance; 0712001
eddy transports
radative heating vertical profiles of LW, 40Nto40S | 1/1998-12/2001|0.5deg X 0.5 Instantaneous |Colorado State sataliite tristan No Energy Cycle [short-term
profile SW, and net radiation (additicnal deg X 1 km University
and radiatve heating months being
processed)
Precip. {latent heat. |GPCP glcbal suface  global 1/1979--9/2006 [1deg X 1deg  |daily NASA satelite Robert F.Adler@n{Lin ? Energy Cycle [long-term

R. Adler; W. Tac)

precp.

Goddara htto/pred
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Desirements of OpenSearch Server

* Portable
— Easy relocation of services

* Light-weight
— Small server foot print
— No large dependencies
* Simple to deploy
— “Untar and run” with default settings

— Little or no setup
— No root privileges needed
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Federated OpenSearch

SERVER



OpenSearch Components ot

Full-text + space + time requests

Time range
GeoRSS Box ISO 8601 |

Added geospatial support
for gridded data to Solr

* Local Lucene
e Solr SpatialSearch

* Issue tracking SOLR-773: incorporating Local
Lucene into Solr
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Apache Solr

* Open source enterprise search platform

* Leverages Apache Lucene for
— full-text indexing and search

— Rank/scoring of results
— REST-like HTTP/XML and JSON APIs

* Faceted Search
* Pagination
e Distributed Search — sharding

* Handles ~100 million documents per single
machine

* Multi-core support




Search Layers

JPL

P T
[ FedSearch Atom Response :
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@ OpenSearch I REST
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| ﬂCherryPy_, | OpenSearch Interface | :
: p | [ Gridded Data Search API ] I
I : [ Python Solr API ] ’I
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I REST
(- T TTTTTEEEEEmEmE ~
I Apache "’4 Apache Solr |
: Solr - Search Engine [
J

Client

Federated
OpenSearch
Server

Full-Text
Index Search
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Getting Data In ot

Full-Text
Index Search

| Apache
 Solr

to Solr

[ Data Crawler ] I T

: Python Solr Adds entry
metadata T

(

I
: ¢@ | Python Solr AP ]u Data Crawler
1

:Data Handlers: Extracts metadata

NEWS merged A-Train L2, T
L3 Averaged, and L3Q

4 L. N\
Precondition
L Observers )

T Notifications

File filters

[ File Traversal ]
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Federated OpenSearch Response

* Leveraged Google GData API

— Google Data Protocol is a REST-inspired
technology for reading, writing, and modifying
information on the web.

* Atom <content> element used for user-
friendly info with type=html.

* Extended Atom response
— WGS84 GeoRSS Box
— |SO 8601 date time representation

— rel=http://esipfed.org/ns/fedsearch/1.0/
namespaces




SJPL
Example Response

<ns0:feed xmlns:nsO="http://www.w3.0rg/2005/Atom" xmlns:geo="http://a9.com/-/opensearch/extensions/geo/1.0/" xmlns:time="http://
a9.com/-/opensearch/extensions/time/1.0/">

<nsO:title>temperature - Dataset "NEWS Merged 3-hour Average l-degree" - WSNEWS OpenSearch Granules</nsO:title>
<nsO:subtitle>Showing results 0 to 9 (10 of 3409 found) for "temperature", bounding box: (-180.0, -90.0, 180.0, 90.0), datetime
range: [2000-01-1T00:00:00Z to 2010-01-1T00:00:00Z]. Query time: 1 ms </nsO:subtitle>

<ns0:author><ns0:name>WSNEWS/JPL</ns0:name></ns0:author>

<ns0:1link href="http://wsnews.jpl.nasa.gov:8100" />

<ns0:1link href="http://wsnews.jpl.nasa.gov:8100/opensearch" rel="http://esipfed.org/ns/fedsearch/1.0/search#" />

<ns0:1link href="http://wsnews.jpl.nasa.gov:8100/0sdd granule?dataset=NEWS Merged 3-hour Average l-degree" rel="search"
type="application/opensearchdescription+xml" />

<ns0:1link href="http://wsnews.jpl.nasa.gov:8100/opensearch/granule?dataset=NEWS Merged 3-hour Average 1-
degree&amp,;g=temperature&amp,;bbox=-180,-90,180,90&amp;datetimestart=2000-01-1T00:00:00Z&amp,;datetimeend=2010-01-1T00:00:00Z&am
psstartindex=0&amp;itemsperpage=10&amp;format=atom" rel="self" />

<ns0:1link href="http://wsnews.jpl.nasa.gov:8100/opensearch/granule?dataset=NEWS Merged 3-hour Average 1-
degree&amp;g=temperature&amp,;bbox=-180,-90,180,90&amp;datetimestart=2000-01-1T00:00:00Z&amp,;datetimeend=2010-01-1T00:00:00Z&am
psstartindex=0&amp;itemsperpage=10&amp;format=atom" rel="first" />

<ns0:1link href="http://wsnews.jpl.nasa.gov:8100/opensearch/granule?dataset=NEWS Merged 3-hour Average 1-
degree&amp;g=temperature&amp,;bbox=-180,-90,180,90&amp;datetimestart=2000-01-1T00:00:00Z&amp,;datetimeend=2010-01-1T00:00:00Z&am
psstartindex=10&amp;itemsperpage=10&amp,; format=atom" rel="next" />

<ns0:1link href="/http://wsnews.jpl.nasa.gov:81l00opensearch/granule?dataset=NEWS Merged 3-hour Average 1-
degree&amp;g=temperature&amp,;bbox=-180,-90,180,90&amp;datetimestart=2000-01-1T00:00:00Z&amp,;datetimeend=2010-01-1T00:00:00Z&am
psstartindex=3399&amp;itemsperpage=10&amp,; format=atom" rel="last" />

<ns0:updated>2010-07-20T00:00:297</ns0:updated>

A 0. AtEEs

P4

<ns0:content type="html">

</nsO:content>
<ns0:updated>2009-04-22T11:38:202</ns0:updated>
<ns0:title>2002 06 01 blck 7.nc</nsO:title>
<ns0:1link href="http://wsnews. jpl.nasa.gov:8100/file/download by id?id=48bc660bc494bb27dc86820faf089%ale35ae6£57"
length="760584" title="Granule File" type="application/x-netcdf" />
<ns0O0:1link href="http://wsnews.jpl.nasa.gov:8100/file/download by id?id=48bc660bc494bb27dc86820faf089ale35ae6r57"
length="760584" rel:"http://esipfed.org/ns/fedsearch/l.O/datg#"_fitle:"Granule File" type="application/x-netcdf" />
<geo:box>-180.0, -90.0, 180.0, 90.0</geo:box>
<time:start>2002-06-01T18:00:00Z</time:start>
<time:end>2002-06-01T21:00:00Z</time:end>

</nsO:entry>

</ns0:feed>

2010-07-20T13:55:00-04:00 ESIP Federated Search Workshop 12



WSNEWS OpenSearch Service

JPL

— Level 2 Regrid
— Level 3 Averages
— Level 3Q Summaries

OSDDs

Full-text + space + time
— Dataset-level search

— Granule-level search

Direct downloads

Currently about 55K granules available

Search Results as News Cast Feed

id-mls.aura-z

« ‘ > ||+ |0 :/ /wsnews:8100/op ch/ =reg = ¢ | (Qr Google

humidity mixing ratio - WSNEWS OpenSearch Granules in Dataset "regrid-mls.aura-avg.1.0hr.0.50x0.50degrees"

| humidity mixing ratio - WSNEWS ... |

humidity mixing ratio - WSNEWS OpenSearch Granules in D...

regrid-mls.aura-avg.1hr.p5deg-v1.0-2007.11.30.blk8.nc
File size: 193.1 KB. Last modified: 2009-01-13T15:44.05Z

regrid_method="avg", ime_average="1.00-hr"

DIMENSIONS
mis_iwc_pressure_layers=7
mis_iwc_pressure_levels=8
mis_h2o_pressure=19
mis_h2o_pressure_levels=20
mis_data_length=437

VARIABLES

double longitude_mis('mls_data_length'); units="degree"

double air_pressure_humidity_mixing_ratio_mis('mis_h2o_pressure_levels'); units="millibar", description="pressure corresponding
o water vapor values"

double atmosphere_cloud_ice_content_mis('mis_data_length'); units="g/m*2", description="partial column from 23... Read more...

regrid-mls.aura-avg.1hr.p5deg-v1.0-2007.11.30.blk7.nc
File size: 193.1 KB. Last modified: 2009-01-13T15:44.05Z

regrid_method="avg", ime_average="1.00-hr"

DIMENSIONS
mis_iwc_pressure_layers=7
mis_iwc_pressure_levels=8
mis_h2o_pressure=19
mis_h2o_pressure_levels=20
mis_data_length=437

VARIABLES

double longitude_mis('mis_data_length'); units="degree"

double air_pressure_humidity_mixing_ratio_mis('mls_h20_pressure_levels'); units="millibar", description="pressure corresponding
o water vapor values"

double atmosphere_cloud_ice_content_mis('mis_data_length'); units="g/m*2", description="partial column from 23... Read more...

Search Articles:
Q

Article Length:

Sort By:
Date
Title
Source
New

Recent Articles:
Al

Today
Yesterday

Last Seven Days
This Month

Last Month

Source:
humidity mixing rati...

Actions:

Update Now

Mail Link to This Page
Subscribe in Mail

Add Bookmark...

0

<>

N

Linked with Mirador (GSFC) \

http://wsnews.jpl.nasa.gov:8100/opensearch/
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Federated OpenSearch

DOWNLOADER CLIENT



Use Case

“Search for and download all granules in a
dataset”

Atom readers for OpenSearch insufficient
Need automated downloads of search results
Keep it simple!

— So simple why wouldn't you use it




SPL
opensearchget

* Python API for Federedated OpenSearch “standard”
e Command-line tool
 Make it simple to autodownload search results

Usage: opensearchget.sh [options] "<dataset>" '"<keywords>"

opensearchget.sh \"NEWS Merged 3-hour Average l-degree\" \"temperature\”

opensearchget.sh|--paginateStart=0 --paginateRows=10
\"NEWS Regrid amsre.aqua 1.0hr Average 0.50x0.50degrees v1.0\”
\"temperature\”

opensearchget.sh|--bbox=-180,-90,180, 90
-—datetimeStart=2008-01-01T00:00:00Z —--datetimeEnd=2008-12-31T23:59:597
= maa o 4 Q4 N = mmal o 4 NDAar-a—71 N
J:Jaij.llO.L.CQL.O.J_ C—VU J_\JO.ij_llaL.CE\UWD_J_U

\"NEWS 1.0month Averages 0.50x0.50degrees v1\" \"temperature\”
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Multiple Ways to Access

JPL

Apache Solr
Search Engine

[ Python Solr API ] :
[ Data Crawler ] I

metadata

> 1+ [#3- coogle
3

NEWS merged A-Train L2,
L3 Averaged, and L3Q

WSNEWS at JPL Mirador at GSFC
’ ________________ \ jater and Energy Cycles —
@ OpenSearch : REST |12
{"CherryPy [ OpenSearch Interface ]|4 -
’ [ Gridded Data Search API ] I R,
[ Python Solr API ]’I

uuuuuuuu

Mirador portal as
OpenSearch client
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