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1. Introduction
CWIC’s goal is to provide a universal query interface and metadata model for CEOS data catalogues to facilitate the Earth observation data inventory search. However, due to the huge diversity and heterogeneity of multiple data providers, to there are many differences between the global CWIC interface and individual data provider. 

This report will address the difference among the CWIC data providers with regard to the search criteria and other features, and also present the recommendations for each data provider. 
2. Scope

This document specifies the CWIC Connector API overview, heterogeneous features of each data provider, and recommendation for each data provider. 

As of Mar. 27th, 2013, they are 4 data catalogs have been integrated into CWIC PRODUCTION instance: NASA ECHO, NOAA GHRSST, USGS LSI and Brazil INPE.  Four additional data catalogs: NOAA CLASS, Japan JAXA, Canada CCRS and China AOE are integrated into CWIC Testing instance. 
The target audience for this document is the community of software developers who are:

a) CWIC data providers
b) Implementers of CWIC server

c) Implementers of CWIC Client

3. Document Name and Version Control
Every CWIC technical document may have multiple versions, in which modification or update has been made. If necessary, some documents will be approved to be publicly released. Every released document has a unique reference number, which follows the naming rule below:

CWIC-DOC-Last two digit of Year-Document Series No-Release No

For example: CWIC-DOC-12-001r1 means this is the first released document (i.e., r1), which is the first CWIC technical document (i.e., 001) in 2012 (i.e., 12). 

4. References

The following documents provide more background and supportive information. 

	Document Reference & Version
	Document Title / Description

	CWIC-DOC-12-003r1
	CWIC Recommendations for NOAA CLASS API

	
	

	
	

	
	


5. API Overview of CWIC Data Providers
The following table compares the search criteria, native query method, response sorting order, and data access URL for all integrated data providers in CWIC Testing Instance as of December 3rd, 2012. 

	Required (R)
	Optional (O)
	Not Applicable (NA)


	Data provider
	Search criteria
	Native 
query method
	Data  
access URL
	Datasets number c
	Response Sorting e

	
	spatial
	temporal
	Entry ID
	
	
	
	Native
	CWIC

	NASA
	O
	O
	R
	JAR package
	Download
	1704
	CA
	CD

	NOAA
	O
	R a
	R
	JAR package
	Order
	42
	CA
	CD

	INPE
	R
	O
	R
	Web API
	Order
	15
	CD
	CD

	GHRSST
	O
	O
	R
	CSW
	Download
	51
	AL
	CD

	JAXA
	O
	O
	R
	CSW
	NA b
	221
	AL
	CD

	AOE
	R
	R
	R
	CSW
	NA b
	13
	NO
	NO

	CCRS
	O
	O
	O d
	CSW
	NA b
	1
	AL
	CD

	LSI
	O
	O
	R
	SOAP over http
	Download and order
	38
	CA
	CD

	a Temporal query constraints are required for NOAA CLASS datasets, all the request without temporal will thrown exception. Moreover, the maximum temporal range allowed is 60 days, which is added by CWIC CLASS connector to avoid memory issues.
b JAXA, AOE and CCRS do not provide data access URL in their response. 

c The numbers vary over time due to data provider update their records in GCMD.
d CCRS only harvests one dataset, so the Entry ID is not mandatory. 
e CA: Chronological Ascending; CD: Chronological Descending; AL: Alphabetical; NO: No Order
f If one catalog enable the query to specify the number of results to be returned from a single operation and specify the index of the first record to be returned in the result set, the catalog supports pagination. 



The following table compares the native support for pagination of each data provider.
	Data provider
	Support startPosition?
	Support maxRecords?
	Return nextRecord?
	Return numberOfRecordsReturned?
	Return numberOfRecordsMatched?

	
	
	
	
	
	

	NASA
	Yes
	Yes
	No
	Yes
	Yes

	NOAA
	No
	No
	No
	No
	Yes a  

	INPE
	Yes
	Yes
	Yes
	Yes
	Yes

	GHRSST
	Yes
	Yes
	Yes
	Yes
	Yes

	JAXA
	Yes
	Yes
	Yes
	Yes
	Yes

	AOE
	Yes
	Yes
	Yes
	Yes
	Yes

	CCRS
	Yes
	Yes
	Yes
	Yes
	Yes

	LSI
	Yes
	Yes
	Yes
	Yes
	Yes

	a NOAA CLASS API does not return the number of matched records directly but return all of matched records in one array list. NOAA CLASS connector can calculate the nextRecord and numberOfRecordsMatched based on the list


The following table compares the native temporal query handling of each data provider.
	Data provider
	Support Date
	Support Time
	Support Single Temporal point a
	Support Multiple TOI b
	Temporal Operator

	NASA
	Yes
	No
	Yes
	Yes
	Before, After, Between

	NOAA
	Yes
	Yes
	Yes
	Yes
	Before, After, Between

	INPE
	Yes
	Yes
	Yes
	No
	Overlaps

	GHRSST
	Yes
	Yes
	Yes
	Yes
	Between, EqualTo, GreaterThan, GreaterThanEqualTo, LessThan, LessThanEqualTo

	JAXA
	Yes
	Yes
	Yes
	Yes
	Unknown c

	AOE
	Yes
	Yes
	No
	No
	EqualTo, LessThan, GreaterThan, Between

	CCRS
	Yes
	Yes
	Yes
	Yes
	EqualTo, LessThan, GreaterThan, LessThanEqualTo, LessThanOrEqualTo, GreaterThanEqualTo, GreaterThanOrEqualTo

	LSI
	Yes
	Yes
	Yes
	No
	Overlaps

	a Specify the temporal query constraint on either start date/time or end date/time
b Support Multiple TOI (Temporal of Interest) means specify multiple temporal range in single request
c JAXA CSW Server is down



The following table compares the native spatial query handling of each data provider.

	Data provider
	Support BoundingBox
	Support Polygon
	Coordinate Projection 
	Coordinates Order 
	Support multiple AOI
	Spatial Operator

	NASA
	Yes
	Yes
	EPSG:4326
	N/A a
	Yes
	Equal, Touch, Within, Contains, Relate

	NOAA
	Yes
	No
	EPSG:4326
	N/A b
	Yes
	Intersects

	INPE
	Yes
	No
	EPSG:4326
	N/A c
	No
	BBOX

	GHRSST
	Yes
	Yes
	EPSG:4326
	long lat
	Yes
	BBOX, Contains, Disjoint, Equals, Intersects, Overlaps, Within

	JAXA
	Yes
	Yes
	EPSG:4326
	long lat
	Yes
	Unknown e

	AOE
	Yes
	No
	EPSG:4326
	lat long
	No
	BBOX

	CCRS
	Yes
	Yes
	EPSG:4326
	long lat
	Yes
	BBOX, Equals, Overlaps, Disjoint, Intersects, Touches, Crosses, Within, Contains

	LSI
	Yes
	No
	EPSG:4326
	N/A d
	No
	BBOX

	a <IIMSBox>/<IIMSPoint long="" lat=""/>
b Using Java object to set the coordinate
c Using key “south”, “north”, “west” and “east” in the KVP request
d …/ <soap:search>/<lowerLeft>/ [<latitude> | <longitude>]
e JAXA CSW Server is down



6. Recommendations for Each Data Provider

6.1. NASA - National Aeronautics and Space Administration
NASA ECHO (EOS Metadata Clearinghouse) provides the API to query all managed metadata. ECHO API supports both collection-level and granule-level query. As to the granule-level query, ECHO API supports the query with or without temporal-spatial parameters. 

Suggestion for ECHO API: 

No

Suggestion for CWIC Server: 

No 

6.2. NOAA - National Oceanic and Atmospheric Administration
CLASS developed NOAA Enterprise Archive Access Tool (NEAAT) to discover its archived data. NEAAT API requires the query contain both temporal and spatial parameters. If the spatial constraint in GetRecords request for CLASS datasets is empty, CWIC will use global extent as default value. As to temporal range, there is no default value for it, so all request without temporal constraint for CLASS datasets will throw an exception. 

The maximum temporal range allowed for CLASS is 60 days. The reason for such limitation is because NEAAT AIP does not support pagination function in back end, all matched records will be returned to CWIC server. The big temporal range will result in memory issues. By applying the limitation on temporal range, CLASS connector implemented the pagination function by retrieving all matched records and returning the number of requested records to client. 

Suggestion for NOAA API:


1) Support Hits and Pagination


2) Provide online data access URL


3) Support query records based on Identifier


4) Handle broad search constraints
Suggestion for CWIC Server:


1) Default to global spatial footprint if no spatial terms included in query
For more details about the CWIC recommendation for NOAA CLASS API, please refer CWCI technical document: CWIC-DOC-12-003r1

6.3. INPE - National Institute for Space Research
The search interface to the INPE datasets requires parameters for spatial bounding box and sensor, and optionally supports a temporal extent, starting record parameter and maximum number of records. The API is an http-based GET. The response is supplied as an XML record returned over http. Full pagination information is returned.

Suggestion for INPE API:


No

Suggestion for CWIC Server: 


1) Default to global spatial footprint if no spatial terms included in query 

6.4. GHRSST - Group for High Resolution Sea Surface Temperature
GHRSST uses ESRI GeoPortal to develop its own catalogue. Multiple data access protocols, such as OpeNDAP, FTP, WCS and WMS, are supported to access its archived data. 

Currently, there is only one issue we have for GHRSST catalog. It’s about the exception for the request ISO profile with “brief” and “summary” request type. It’s the configuration issue and they have found the related solutions. 

Suggestion for GHRSST API:


1) Solve the configuration issues
Suggestion for CWIC Server:

No

6.5. JAXA - Japan Aerospace Exploration Agency
JAXA uses GeoNetwork to develop its own catalogue. They have already registered large number of EO data collections with the IDN and ingested the inventory granules into their catalogue. The JAXA CSW interface is working well and has been integrated into CWIC Testing instance
Suggestion for JAXA API:


1) Put the data ordering URL or download URL in the response

Suggestion for CWIC Server:


No 
6.6. AOE - Academy of Opto-Electronics
AOE has developed its own catalogue, and support all Queryables of CWIC. CWIC development team sent a feedback to AOE development team on Oct. 22, 2012 with some bug reports. Currently the AOE catalog status is unstable because they are updating their catalog based on the feedback. 

Suggestion for AOE API:


1) Fix the bug about query with Core profile, which just return the number of “hits” other than real records

3) Make the response validated against specific schema

4) Put the data ordering URL or download URL in the response

Suggestion for CWIC Server:


1) Default to global spatial footprint if no spatial terms included in query 
6.7. CCRS - Canada Centre for Remote Sensing 
CCRS uses GeoNetwork to develop its own catalogue. They have already ingested massive amount of Radarsat-2 data into their catalogue. The CSW is working well in CCRS side, which has been integrated into CWIC Testing instance. 

Suggestion for CCRS API:


1) Put the data ordering URL or download URL in the response
Suggestion for CWIC Server:


No
6.8. LSI – USGS Land Surface Imaging
The USGS Land Surface Imaging catalog uses a customized, PHP-based interface to the LSI catalogs. The search interface to the LSI datasets does not require parameters for spatial bounding box and, in fact, search speed is much faster with no spatial filter specified. The API optionally supports a temporal extent, starting record parameter and maximum number of records and sort ordering on start date. The API is a SOAP interface over an http-based POST request. The response is supplied as an XML record enclosed in a SOAP wrapper, returned over http. Full pagination information is returned.

Suggestion for LSI API:


No

Suggestion for CWIC Server: 


1) Do not default to global spatial footprint if no spatial terms included in query 

7. Abbreviations and Glossary  

	Term
	Meaning

	CWIC
	CEOS WGISS Integrated Catalog

	OGC
	Open Geospatial Consortium

	CSW
	OpenGIS Catalog Service for Web

	CEOS
	Committee on Earth Observation Satellites

	WGISS
	Working Group on Information Systems and Services

	CWIC PROD
	CWIC operational instance

	CWIC TEST
	CWIC public testing instance 

	CWIC DEV
	CWIC development instance

	GCMD
	Global Change Master Directory

	NASA
	National Aeronautics and Space Administration

	ECHO
	NASA EOS Metadata Clearinghouse

	NOAA
	National Oceanic and Atmospheric Administration

	CLASS
	Comprehensive Large Array-data Stewardship System

	USGS
	U.S. Geological Survey

	INPE
	Instituto Nacional de Pesquisas Espaciais (National Institute For Space Research, Brazil)

	CCRS
	Canada Centre for Remote Sensing

	JAXA
	Japan Aerospace Exploration Agency

	NODC
	National Oceanographic Data Center

	GHRSST
	Group for High Resolution Sea Surface Temperature 

	AOE
	Academy of Optic-Electronic (AOE) of Chinese Academy of Science

	LSI
	Land Surface Imaging of U. S. Geological Survey EROS Data Center
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