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Metadata Web Service (MWS)

Keyword Management Service (KMS)
OpenSearch and RSS via Web



MWS Overview

 Legacy Interfaces

* Replaced OpenAPI

 Designed to be binary compatible with OpenAPI
» OpenAPI around a little longer...

* New Interfaces such as ticket numbers

* Internally Supports:

* Document Builder

 Bulk Uploader
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MWS Flow

http://gcmd.nasa.gov/Connect/

(HTML)

v

http://gcmdservices.gsfc.nasa.gov/mws/
(API) (Last slash is significant)

http://gcmdservices.gsfc.nasa.gov/mws/capabilities

GET DIF/SERF/CD

GET Entry IDs

N\
GET Keywords (valids)

(limitations, cached)

(query)
— —
GET multiple DIFs/
SERFs/CDs GET Supplementals POST Validator...

——

POST Publisher

ticket number

GET status
(not listed)
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http://gcmd.nasa.gov/Connect/
http://gcmdservices.gsfc.nasa.gov/mws/
http://gcmdservices.gsfc.nasa.gov/mws/capabilities
http://gcmdservices.gsfc.nasa.gov/mws/dif/%5BAADC%5DASAC_291
http://gcmdservices.gsfc.nasa.gov/mws/cds?query=%5B*%5D&start=20&limit=10&sections=Entry_Title
http://gcmdservices.gsfc.nasa.gov/mws/supplemental/platform/A340-600
http://gcmdservices.gsfc.nasa.gov/mws/keywords?format=text&xpath=/DIF/Source_Name
http://gcmdservices.gsfc.nasa.gov/mws/entryids/dif?query=%5BIDN_Node:Short_Name='AMD/BE'%5D
file://localhost/Users/tacherr1/Desktop/commands/mws.validate.command
http://gcmdservices.gsfc.nasa.gov/mws/status?format=html

MWS Examples

- cURL $(curl -u demo:friend "http://gcmdservices.gsfc.nasa.gov/mws/")
- Java http://gcmd.nasa.gov/Connect/clients/mws/SimpleJavaClient.java
* Objective-c  |command line app objective-c in xcode
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http://gcmd.nasa.gov/Connect/clients/mws/SimpleJavaClient.java
file://localhost/Users/tacherr1/Desktop/java/mws/
http://gcmd.nasa.gov/Connect/clients/mws/SimpleJavaClient.java
http://gcmd.nasa.gov/Connect/clients/mws/SimpleJavaClient.java
http://gcmd.nasa.gov/Connect/clients/mws/SimpleJavaClient.java
http://gcmd.nasa.gov/Connect/clients/mws/SimpleJavaClient.java

Metadata Web Service (MWS)

Keyword Management Service (KMS)

OpenSearch and RSS via Web



KMS Overview

- Active Development (Related Keywords)
- SKOS Data Model

« Used by GCMD to Support:

- Keyword Manager

- /static/ views

« Web Interface
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KMS Data

SKOS - Simple Knowledge Organization System (See W3C)

<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"

xmlns:skos="http://www.w3.0rg/2004/02/skos/core#"
xmlns:owl="http://www.w3.0rg/2002/07/owl#"
xml :base="http://gcmdservices.gsfc.nasa.gov/kms/concept/">

Example scheme:
sciencekeywords,
platforms, projects

scheme object
(concept tree)

concept

object

RDF
(default format)
(format=rdf)

concept
(format=xml)

conceptBrief
(format=xml)

* Only one broader relationship per concept, same scheme
 Multiple narrower relationships, same scheme
+ Concepts have alt labels

* Related concept relationships which cross schemes (maybe, future)
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http://en.wikipedia.org/wiki/SKOS

<rootConcepts ..>
<termsOfUse>See http://gcmd.nasa.gov/r/1l/TermsOfUse</termsOfUse>
<keywordVersion>7.0</keywordVersion>

<conceptBrief id="19871" uuid="leblOeala-312c-4d74-8d42-6f1ad758£999"
prefLabel="Science Keywords" conceptSchemeId="31" conceptScheme="sciencekeywords"
isLeaf="false" status=""/>

<conceptBrief id="23367" uuid="713eb469-abed-4b6b-bad6-134187deabd8" prefLabel="Locations"
conceptSchemeId="33" conceptScheme="locations" isLeaf="false" status=""/>

<conceptBrief id="24337" uuid="al58£f804-b000-4013-9513-cee7790381c3" prefLabel="Providers"
conceptSchemeId="35" conceptScheme="providers" isLeaf="false" status=""/>

<conceptBrief id="31173" uuid="£3261de5-34c1-4980-af22-f9d7e7206d12" preflLabel="Platforms"
conceptSchemeId="37" conceptScheme="platforms" isLeaf="false" status=""/>

<conceptBrief id="32591" uuid="b2140059-b3ca-415c-b0a7-3e142783ffe8"
prefLabel="Instruments" conceptSchemeId="39" conceptScheme="instruments" isLeaf="false"

status=""/>
<conceptBrief id="35209" uuid="fb0b9fcd-5c96-4989-8c64-a479bbed83ab" preflLabel="Projects"
conceptSchemeId="41" conceptScheme="projects" isLeaf="false" status=""/>

<conceptBrief id="39447" uuid="8759ab63-ac04-4136-bc25-0c00eecel096"
prefLabel="Related URL Content Types" conceptSchemeId="49" conceptScheme="rucontenttype"
isLeaf="false" status=""/>

<conceptBrief id="39531" uuid="1499785c-8b74-45f4-bbf7-19d2d4ed3b2f"
preflLabel="Horizontal Resolution Ranges" conceptSchemeId="51"
conceptScheme="horizontalresolutionrange" isLeaf="false" status=""/>

<conceptBrief id="39563" uuid="9728ca44-7bb3-40a4-9dd2-49470ad47fa5"
prefLabel="Vertical Resolution Ranges" conceptSchemeId="53"
conceptScheme="verticalresolutionrange" isLeaf="false" status=""/>

<conceptBrief id="39579" uuid="502ad03c-dba8-4b32-8af5-13fa947c3988"
prefLabel="Temporal Resolution Ranges" conceptSchemeId="55"
conceptScheme="temporalresolutionrange" isLeaf="false" status=""/>

</rootConcepts> .
—j



http://gcmdservices.gsfc.nasa.gov/kms/concepts/root?format=xml
http://gcmdservices.gsfc.nasa.gov/kms/concept/9f687ff2-52c0-496b-9a81-503a8c207823?format=xml
http://gcmdservices.gsfc.nasa.gov/kms/concepts/concept_scheme/sciencekeywords/pattern/water
http://gcmdservices.gsfc.nasa.gov/kms/capabilities
http://gcmdservices.gsfc.nasa.gov/kms/concepts/pattern/water
http://gcmdservices.gsfc.nasa.gov/kms/concept_fullpaths/concept_uuid/dd025312-0d27-44e0-ae05-7cfcc1aa17f0?format=xml
http://gcmdservices.gsfc.nasa.gov/kms/concepts/concept_scheme/sciencekeywords
http://gcmdservices.gsfc.nasa.gov/kms/concept_schemes

Upcoming KMS features

Almost all interfaces are cached

HTTP Headers/HEAD Requests:

e Content-MD5: 32875a669eade69fc366679c97905791
e Last-Modified: Fri, 27 Dec 2013 16:55:51 GMT

Extensions:

e curl -I

"http:

e curl -I

"http:

e curl -I

"http:

-u esip:esip2014 \

//gcmdservices.gsfc.nasa.gov/kms/concept/c5a4126a-8f0a-4774-9bef-c2a9£9487727
-u esip:esip2014 \

//gcmdservices.gsfc.nasa.gov/kms/concept/c5a4126a-8f0a-4774-9bef-c2a9£f9487727.rdf
-u esip:esip2014 \

//gcmdservices.gsfc.nasa.gov/kms/concept/c5a4126a-8f0a-4774-9bef-c2a9£9487727 .xml
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KMS Examples

- cURL $(curl -u esip:esip2014 "http://gcmdservices.gsfc.nasa.gov/kms/")

- Java http://gcmd.nasa.gov/Connect/clients/kms/SimpledavaClient.java

* Objective-c | app objective-c in xcode
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http://gcmd.nasa.gov/Connect/clients/mws/SimpleJavaClient.java
http://gcmd.nasa.gov/Connect/clients/kms/SimpleJavaClient.java
http://gcmd.nasa.gov/Connect/clients/mws/SimpleJavaClient.java
http://gcmd.nasa.gov/Connect/clients/mws/SimpleJavaClient.java
http://gcmd.nasa.gov/Connect/clients/mws/SimpleJavaClient.java
http://gcmd.nasa.gov/Connect/clients/mws/SimpleJavaClient.java

Static Interface

- Created to provide unauthenticated access

« Layout similar to KMS RESTful urls

- Exported from KMS every 6 hours, exact same data
 Multiple formats (CSV, OWL, RDF, XML)

- Compressed files available for some concepit files.

« One historic copy maintained for most concepts
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Layout:

Static Examples

File Types:

URL.:
http://gcmdservices.gsfc.nasa.gov/static’kms/concept/46238695-5577-4fad-91bf-0a2fdf8a9b19.xml

v<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#" xmlns:skos="http://www.w3.0rg/2004/02/skos/core#">

http://gcmdservices.gsfc.nasa.gov/static/kms/
concept/
instruments/
locations/
platforms/
sciencekeywords/

All concepts (An ESIP member request):

. conceets/

Index of /static/kms/concepts

Name Last modified  Size Description
Parent Directory -
concepts.rdf 07-Jan-2014 15:35 17TM
concepts.rdf.mdS 07-Jan-2014 15:35 33
concepts.rdf.tar.gz 07-Jan-2014 15:35 4.2M
concepts.rdf.tar.gz.md5S 07-Jan-2014 15:35 33
concepts.xml 07-Jan-2014 15:35 1.8M
concepts.xml.mdS 07-Jan-2014 15:35 33

concepts.xml.tar.gz 07-Jan-2014 15:35 393K
concepts.xml.tar.gz.md5 07-Jan-2014 15:35 33
readme.pdf 01-Aug-2013 08:14 277K

<gcmd: termsOfUse xmlns:gemd="http://gcmd.gsfc.nasa.gov/">See http://gcmd.nasa.gov/r/1/TermsOfUse</gcmd:termsOfUse>

<gcmd :keywordVersion xmlns:gcmd="http://gcemd.gsfc.nasa.gov/">8.0</gcmd:keywordVersion>
<gcmd:schemeVersion xmlns:gcmd="http://gcmd.gsfc.nasa.gov/">2013-12-26 16:31:21</gcmd:schemeVersion>

v<skos:Concept xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#" xmlns:skos="http://www.w3.0rg/2004/02/skos/core#"

rdf :about="46238695-5577-4fad-91bf-0a2fdf8a9%19" xml:base="http://gcmdservices.gsfc.nasa.gov/kms/concept/">
inScheme rdf:resource="http://gcmdservices.gsfc.nasa.gov/static/kms/instruments"”/>
prefLabel xml:lang="en">Lidar/Laser Spectrometers</skos:prefLabel>

<skos:
<skos:
<skos:
<skos:
<skos:
<skos:
<skos:
<skos:
<skos:
<skos:
<skos:
<skos:
<skos:
<skos:
<skos:
<skos:
<skos:
<skos:
<skos:
<skos:

broader rdf:resource="93e67fc7-3a57-4c£0-a0£9-7£76cded167c"/>

narrower
narrower
narrower
narrower
narrower
narrower
narrower
narrower
narrower
narrower
narrower
narrower
narrower
narrower
narrower
narrower
narrower

</skos:Concept>
</rdf :RDF>

rdf
rdf
rdf
rdf
rdf
rdf
rdf
rdf
rdf
rdf
rdf
rdf
rdf
rdf
rdf
rdf
rdf

:resource="b3b3e579-219c-4498-bb50-649a78c5ba5d

:resource="43c00652-3065-443c-9ecb-bed4a3d24clf3
:resource="e605cb42-8974-4401-857e~-ecd524390353
:resource="f0aac4fb-b886-4333-a947-3fedeBdalfsSb
:resource="eebbc848-3c65-4693-aac0-6d1146d7d9£5
:resource="654817e8-e647-4d7b-8113-295652359%e6¢c
:resource="0d45873c~9a8c~-4cff-b27b-alb0bd629cc4
:resource="8059a3c0-6067-43d6-9695-199279d7d0de
:resource="a211773e-5959-40dc-8b33-£7d5880d57£3
:resource="8ab7e899-6854-48da-9cae-21d£7539045e
:resource="298cf686-6365-4£47-b0c7-9619865cd8ab
:resource="3efdeb69-25ca-4756-b293-d4d10af2a921
:resource="eb994el7-3aa5-4e97-a45a-16501d433010

:resource="423dda9a-30fe-4fb2-abdb-a%ae31433ad7

:resource="4b99824c-39d1l-4eld-a5c7-c75baa04£b90

:resource="£53da431-alcd-4151-9df9-9d82745797d0"
:resource="felfa30a-adc4-4019-al176-£f471e4£8£49c

>
"/>
"/>
">
">
"o
"o
"o
"o
"o
">
">
e
e
>
>
>
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http://gcmdservices.gsfc.nasa.gov/static/kms/
http://gcmdservices.gsfc.nasa.gov/static/kms/concept/46238695-5577-4fad-91bf-0a2fdf8a9b19.xml
http://gcmdservices.gsfc.nasa.gov/static/kms/concepts

Static Interface vs KMS

Static Interface

Pro Con
* No Authentication « URLs reference KMS API...
* Fast vs |+ No search functionality
« Compressed files and hashes * No custom HTTP Header Tags
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Metadata Web Service (MWS)
Keyword Management Service (KMS)

OpenSearch and RSS via Web



KeywordSearch (web

The software behind the GCMD web site is not a "service" like MWS
or KMS, but it does have some really service like interesting features

http://gcmd.gsfc.nasa.gov/KeywordSearch/
* OpenSearch

* RSS feed for all search results
+ GCMD RSS/ATOM feeds

Nasa Global Change Master Directory

Discover Earth science data and services

Discover and access data
descriptions, relevant to global
change and Earth science
research.

Search Data Sets

Search by Free Text

Services / Tools

Discover and access software,
models, and other services that
can be used to analyze, process,
and model Earth science data.

Search Services/Tools

[Free Text Search of the Directory.

@ DataSets

Services / Tools

Highlights

Ancillary Descriptions

Learn about instruments,
platforms, projects, and data
centers collecting Earth science
data worldwide.

Search Ancillary Descriptions

D GCMD Metadata Workshop at ESIP Winter
Meeting
D GCMD Web Services Poster at ESIP Winter

SUN-EARTH INTERACTIONS (309)
ionosphere/magnetosphere dynamics, solar
activity, solar energetic particle flux, solar
energetic particle properties show all...

Services / Tools

Instruments

Ancillary Descriptions

Providers | Projects Jl] Map/Date

jmental
mpacts,

records,

ATMOSPHERE (7821)
aerosols, air quality, altitude, atmospheric
istry, ity show all...

CLIMATE INDICATORS (341)

indicators, cryospheric indicators, land

indicators show all...

LAND SURFACE (s094)
erosion/sedimentation, frozen ground,
geomorphology, land temperature, land use/land
cover show all...

SOLID EARTH (2637)
earth gases/liquids, geochemistry, geodetics,

show all....

TERRESTRIAL HYDROSPHERE (3320)
glacierslice sheets, ground water, snowlice,
surface water, water quality/water chemistry show
all...

BIOLOGICAL CLASSIFICATION (4008)
fungl, plants show all...
CRYOSPHERE (2752)
3 frozen ground, glaciersfice sheets, sea ice,
§ snowlice show all...

OCEANS (6438)
PSS aquatic sciences, bathymetry/seafloor topography,

S coastal marine
marine geophysics show all...

SPECTRAL/ENGINEERING (2466)
gamma ray, Infrared wavelengths, lidar, microwave,

platform characteristics show all...
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RDF/ATOM Feeds

* RSS feed for all search results

« GCMD RSS/ATOM feeds
* Next release, new GCMD feed backend
* New Records, Modified Records
* Deleted Records (new)

Global Change Master Directory Records

Data Set Descriptions

Data Service Descriptions

Question about GCMD RSS

Selected Search Refinements
AGRICULTURE

Refine
by Freetext
Refine | [ Clear
To lear about additional types of searches you can perform|
View Full Explanation

by Category.
Fiter. Fiter List | [ Reset
4[] Science Keywords

[¥]  AGRICULTURE (1847)

] ATMOSPHERE (370)

[7]  BIOLOGICAL CLASSIFICATION (381)

1ography of

BIOSPHERE (1022)

‘CLIMATE INDICATORS (26)

)

f the winter oceanography of
history patterns and
ysical and biological
f the winter oceanography of

history patterns and
ysical and biological

d Agricultural land which is
is not irrigated for various ...

a
o
[ CRYOSPHERE (85)
> [] HUMAN DIMENSIONS (744)
[ LAND SURFACE (787)
[ OcEANS (169)
] PALEOCUIMATE (13)
by Spatil Search
by Temporal Search
Cliek here for a static view of records.

4. Aquaculture Production - Inland Waters [geodata 2125

AQUACULTURE PRODUCTION The annual series of aquaculture production begin in 1950 for the
quantities and in 1984 for the values. Aquaculture is the farming of aquatic organisms

including fish, mollusks, ...

. 5. Fishery Production - Inland Waters [geodata 2126]

TOTAL PRODUCTION The annual series of capture production begin in 1950. Data relate to
* nominal catch of fish, crustaceans and mollusks*, taken for commercial, industrial, recreational

Daily RSS Feed of New and Updated Descriptions: @ ATOM Feed Q RSS 2.0 Feed
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file://localhost/Users/tacherr1/Desktop/commands/openSearchDescription.command
http://gcmd.nasa.gov/records/

OpenSearch Intro

OpenSearch:
& ~ water Q

E] Google
on CNN.com
=« eBay
* OpenSearch v ‘c’i:ipedia (en)
iy . ! Yanoo
- Initially only browser Integration FogBugz
- Distributed Searching frequently requested a, Amazon.com

- Documentation To be added to the /Connect/ page = i‘v’v‘ﬁter

http://gcmd.nasa.gov/Connect/ & Minecraft
v ® GCMD
@ idn_ceos

© Add "ESIP "

Manage Search Engines...
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http://gcmd.nasa.gov/Connect/

OpenSearch

<link rel="search"
type="application/opensearchdescription+xml"
title="Global Change Master Directory"
href="/KeywordSearch/default/openSearch. jsp?Portal=GCMD">

—

<Url type="application/rss+xml" method="GET" template="http://
gcmd.gsfc.nasa.gov:80/KeywordSearch/OpenSearch.do?
searchTerms={searchTerms}&output=rss&count={count}&startIndex={startIndex}
&startPage={startPage}&geoBox={geo:box}&timeStart={time:start}
&timeEnd={time:end}&MetadataType=0&Portal=GCMD" />

—_—

GCMD supports:

« Searches

o terms - {searchTerms}

o pagination - {count}, {startIndex}, {startPage} (optional)

o geo - {geo:box} (code assumes INTERSECTS mode) (optional)

o date - {time:start}, {time:end} (code assumes T00:00:00Z) (optional)
+  Formats

o HTML

o RSS

o ATOM

oGSV (New - not documented, columns may change)
o Plans for KML
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http://gcmd.nasa.gov/KeywordSearch/default/openSearch.jsp?Portal=GCMD

Issues

http://gcmd.nasa.gov/r/u/report
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http://gcmd.nasa.gov/r/u/report

Questions

gcmd-tech@lists.nasa.gov
thomas.a.cherry@nasa.gov
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