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1. Introduction
The International Directory Network (IDN) serves as the earth observation data directory in CWIC community, similar to yellow pages of a telephone book. It records some critical information such as resource unique identifier (i.e., DIF Entry ID and dataset identifier) and query valids. In the CEOS community, the IDN provides directory service while the CEOS WGISS Integrated Catalog (CWIC) provides an access point to search the inventories of the datasets registered in the IDN.  The CWIC Servers (DEV, TEST, and PROD) use the directory information stored in the IDN.  Effective synchronization of this information between the IDN and CWIC is necessary.  This document will address the issue of CWIC/IDN dataset synchronization. The document starts with a comprehensive analysis of the dataset inconsistency among different parties (i.e., CWIC Server, IDN). Because the dataset synchronization is not only a technical but also a collaboration issue among concerned parties in the CWIC community, both technical and policy aspects of the synchronization will be discussed. 
2. Scope

The CWIC/IDN dataset synchronization discussed in this document applies to CWIC version 1.0. 
Dataset synchronization is not only a routinely executed script but also the collaborative relationship among data catalog (i.e., IDN), data searching engine (i.e., CWIC Server), and data providers. With the collaboration (e.g., error report, problem feedback and update notification) among concerned parties accompanied with routine execution of the synchronization script, the dataset consistency can be achieved. From this perspective, following issues are discussed in this document:
(1) Dataset synchronization mechanism

As its name indicates, this part serves as the technique aspect of synchronization. Some technique-oriented issues ranging from checking rules to software design will be covered.
(2) Collaboration behind synchronization

This part serves as the policy aspect of synchronization. Some policy-oriented issues behind synchronization will be discussed, including a big picture (in the form of workflow) of dataset management among different parties (i.e., IDN, CWIC Server and data provider) and the detailed rules of dataset maintenances (i.e., dataset adding, deleting and updating). 
The target audience for this document is the community of software developers who are:

a) Implementers of IDN CSW server

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-1201r1
	CWIC SOFTWARE TEST PLAN

	
	

	
	

	
	


5. Dataset Inconsistency in CWIC
Figure 1 illustrates the multiple versions of datasets (i.e., Solid line circle: IDN list; Dotted line circle: CWIC Server list) in CWIC community. These lists are maintained by the CWIC Server and IDN teams respectively. The datasets in the two lists overlap with each other. Inevitably, some datasets are found in the areas which are out of the circle intersection (labeled in 3). In Figure 1, these areas are labeled with number of 1 and 2. These are the areas the inconsistency occurs.
In the CWIC PROD environment, the dataset inconsistency is not an error but a maintenance issue. The reasons contributing to existence of those inconsistencies will be discussed in the rest of this section. The real problem is that there is no synchronization mechanism which routinely eliminates those inconsistencies.
[image: image1.png]~ .
IDN List ~ CWiICServer List





Figure 1 Two dataset lists in CWIC community
5.1. IDN List
(1) Definition

IDN list is a datasets including the datasets registered in IDN and labeled with the “CWIC” keyword. 
(2) Source

IDN list is publicly accessible from both IDN Testing Server (IDN TEST) and IDN Production Server (IDN PROD). 
Endpoint for the IDN TEST:

http://gcmdsrv.gsfc.nasa.gov/csw
Endpoint for the IDN PROD:

http://gcmd.nasa.gov/KeywordSearch/Freetext.do?KeywordPath=&Portal=GCMD&MetadataType=0&Freetext=+cwic&action.x=0&action.y=0&action=search&Output=Text
(3) Inconsistency Analysis
The inconsistency is observed in the datasets falling within the area labeled with 1. Although these datasets are labeled with ‘CWIC’ keyword, they are not included in CWIC Server list, which implies that they are not searchable through CWIC. This is an unacceptable inconsistency of dataset, which will trigger the exception during querying against CWIC. This inconsistency is caused by the inevitable time lag (usually no more than one week) before a newly IDN registered dataset is included in the CWIC Server list.
5.2. CWIC Server List

(1) Definition
CWIC Server list includes datasets which are maintained by the CWIC development team. For the list in the CWIC PROD, it includes the datasets passing the CWIC Software Test Plan and ready for public access. For the list in the CWIC TEST, besides the datasets ready for public access, it also includes the ones still are under testing.
(2) Source

CWIC Server list is included in CSW Capabilities document which is accessible through the CWIC PROD:

http://cwic.csiss.gmu.edu/cwicv1/discovery?service=CSW&request=GetCapabilities&version=2.0.2
and the CWIC TEST: 

http://cwictest.csiss.gmu.edu/cwicv1/discovery?service=CSW&request=GetCapabilities&version=2.0.2


(3) Inconsistency Analysis
The inconsistency is observed in the datasets falling within the area labeled with 3. These datasets are included in the CWIC Server list, however, neither registered in IDN nor labeled with the “CWIC” keyword. Compared with the previous type of inconsistency discussed in section 5.1, the inconsistency here will cause the invisibility of those datasets to the CWIC clients. There are two reasons contributing to this inconsistency. The first one is that some datasets are not registered in IDN or not labeled with the “CWIC” keyword. However, the lack of timely update notification leaves them as ghost datasets in the CWIC Server list. The second one is that some datasets are only accessible through the CWIC TEST or CWIC DEV for testing purpose. Moreover, datasets of this kind are never included in the CWIC PROD. 
5.3. Dataset Consistency in CWIC
Based on the above analysis, the dataset consistency is defined as follow:

Within the scope of CWIC, the consistency does not necessarily mean the IDN list equals to the CWIC Server list (Figure 2). In most cases, the CWIC Server list is larger than the IDN list. This will guarantee that all datasets under the IDN list can be discovered through CWIC clients, and also makes it possible for some datasets not registered in IDN to reside under the CWIC TEST.  
This consistency is achieved by:
(1) Migrating the datasets from area 1 to area 3 (Figure 1) by ensuring that all the datasets associated with CWIC keyword by the IDN are accessible through CWIC, and
(2) If necessary, eliminating deprecated datasets which are neither cataloged in IDN nor accessible through data provider from area 2 (This DOES NOT apply to the datasets which are not registered in IDN but accessible through the CWIC TEST).
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Figure 2 Definition of dataset consistency in CWIC 
6. Dataset Synchronization Mechanism
6.1. Overview
Dataset synchronization will be executed in CWIC server with the reference to the CWIC list published by IDN. For testing and operation purposes, both the IDN TEST and the IDN PROD are maintained. The same also applies to CWIC servers. Consequently, the dataset synchronization will be carried out between testing and operational servers of both CWIC and IDN sides. Moreover, a DAILY frequency is selected for the synchronization.
6.2. Detailed Workflow behind Synchronization

A workflow (Figure 3) is used to describe the technical detail behind the dataset synchronization. 
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Figure 3. Dataset synchronization mechanism
The workflow starts with:
(1) Retrieval of CWIC list
Two CWIC lists are retrieved from the endpoints (Table 1) of the IDN TEST/CWIC TEST or IDN PROD/CWIC PROD. Samples of IDN list and CWIC Server list are presented in Figure 4 and Figure 5.
	Dataset List
	Endpoint

	CWIC Server List (CWIC TEST)
	http://cwictest.csiss.gmu.edu/cwicv1/discovery?service=CSW&request=GetCapabilities&version=2.0.2

	IDN List (IDN TEST)
	http://gcmdsrv.gsfc.nasa.gov/csw

	CWIC Server List (CWIC PROD)
	http://cwic.csiss.gmu.edu/cwicv1/discovery?service=CSW&request=GetCapabilities&version=2.0.2

	IDN (IDN PROD)
	http://gcmd.nasa.gov/KeywordSearch/Freetext.do?KeywordPath=&Portal=GCMD&MetadataType=0&Freetext=+cwic&action.x=0&action.y=0&action=search&Output=Text


Table 1 Endpoints for CWIC list retrieval
[image: image4.png]<7uml version="1.0" encoding="UTF-8" 7>
- <csw: GetRecordsResponse xins:csw="http:/ /v .opengis.net/cat/csw/2.0.2" xmins: «si="http:/ /www.w3.0rg/2001/XMLSchema-instance”
ssitschemalocation="http:/ /v .opengis.net/cat/csw/2.0.2 http://schemas.opengis.net/csv/2.0.2/CSW-discovery .xsd">
<cow:SearchStatus timestamp="2012-12-13722:43:00" />
- <cswiSearchResults numberofRecardsMatched="1874" numberofRecardsRetumned="24" elementSet="summary" nextRecord="1875"
- <cswiSummaryRecord kmins:geonet="http://www.fao.org/geonetwork" xmins:de="http:/ /purl.org/dc/elements/1.1/" xmins: det="http://purl.org/dc/terms/">
<dc:identifier>GES_DISC_MA_SSU_TIROSN_OMA_V001</dc:identifier>
<de: title>MERRA SSU TIROSN : Gridded Monthly Time-Mean Observation minus Analysis (oma) Values Y001 at GES DISG</dc: title>
<de:type>dataset</dc: type>
<dc:subject>EARTH SCIENCE > ATMOSPHERE > ALTITUDE > BAROMETRIC ALTITUDE=/dc: subject>
<dc:subject>EARTH SCIENCE > LAND SURFAGE > LAND USE/LAND COVER > LAND GOVER</dc: subject>
<dc:subject>EARTH SCIENCE > LAND SURFAGE > TOPOGRAPHY > TERRAIN ELEVATION</dc: subject>
<de:subject>TB</de: subject>
<dc:subject>EQSDIS</dc: subjects
<dc:subject>EOSDIS > Earth Observing System Data Information System</dc: subject>
<dc:subject>ESIP > Earth Science Information Partners Programs/dc: subject>
<dc:subject>MERRA TIME-MEAN OBSERVATION DATA > MERRA for Research and Applications Gridded Monthly Time-Mean Obs Dataset</dc: subject>
<dc:subject>CWIC > CEOS WGISS Integrated Catalogs/cc: subject>
<de:subject>USA/NASA</dc: subject>
<de:subject>CEOS</de: subject>
<de:subject>EGHO</dc: subject>
<dc:subject>GEOGRAPHIG REGION > GLOBAL</dc: subject>
<dc:subject>geossDataCorex</dc: subject>
<dc:subject>geossNoMonetaryCharge</dc: subject>
<de:subject>climatology/meteorology/atmosphere-</dc: subject>
<de: format>HDF (Grid)</dc: format>
<dct: abstract>The differences between the observations and the forecast background used for the analysis (the innovations or O-F for short) and those
between the observations and the final analysis (O-A) are by-products of any assimilation system and provide information about the quality of the
analysis and the impact of the observations. Innovations have been traditionally used to diagnose observation, background and analysis errors at
abservation locations (Hollingsworth and Lonnberg 1989; Dee and da Silva 1999). At the most simplistic level, innovation variances can be used as an
upper bound on background errors, which are, in turn, an upper bound on the analysis errors. With more processing (and the assumption of optimality),
the O-F and O-A statistics can be used to estimate observation, background and analysis errors (Desroziers et al. 2005). They can also be used to
estimate the systematic and random errors in the analysis fields. Unfortunately, such data are usually not readily available with reanalysis products.
With MERRA, however, a gridded version of the observations and innovations used in the assimilation process is being made available. The dataset
allows the user to conveniently perform investigations related to the observing system and to calculate error estimates. Da Silva (2011) provides an
overview and analysis of these datasets for MERRA. The innovations may be thought of as the correction to the background required by a given
instrument, while the analysis increment (A-F) is the consolidated correction once all instruments, observation errors, and background errors have been
taken into consideration. The extent to which the O-F statistics for the various instruments are similar to the A-F statistics reflects the degree of
homogeneity of the observing system as a whole. Using the joint probability density function (PDF) of innovations and analysis increments, da Silva
(2011) introduces the concepts of the effective gain (by analogy with the Kalman gain) and the contextual bias. In brief, the effective gain for an
observation is a measure of how much the assimilation system has drawn to that type of observation, while the contextual bias is a measure of the
degree of agreement between a given observation type and all other observations assimilated. With MERRAs gridded observation and innovation data
sets, a wealth of information is available for examination of the quality of the analyses and how the different observations impact the analyses and
interact with each other. Such examinations can be conducted regionally or globally and should provide useful information for the next generation of
reanalyses. [ This document was provided by NASA's Global Change Master Directory. For more information on the source of this metadata please visit
http://gcmd.nasa.gov/r/geoss/[GCMDIGES_DISC_MA_SSU_TIROSN_OMA_V001 J</dct: abstract>
</csw: SummaryRecords





Figure 4 Sample of IDN list
[image: image5.png]<catalog id="NOAA">
<dataget datasetId = "ASCAT” entryld = "gov.nosa.class.ASCAT">Advanced Scatterometer Level 1B</dataiets

<dataget datasetld = "AVERR" entryld = "gov.noaa.class. AVERR">Advanced Very High Resolution Radiometer</dataiecs

<dataet datasetId = "COREL” entryld = "gov.noaa.class. COREL">Coral Bleaching Monitoring Datasets</datadec>

<datadet datasetId = "CORS” entryld = "gov.nosa.class. CORS™>NOAA CLASS archive: Continuously Operating Reference Stations (CORS)</dataiecs
<dataet datasetId = "CHALA" entryld = "gov.noaa.class. CUALA">Coastiiatch, Alaska Regional Node</datadet>

<datadet datasetId = "CHCAR entryld = "gov.noaa.class. CUCAR">Coastiiatch, Caribbean Regional Node</datadets

<dataet datasetId = "CUGON" entryld = "gov.noaa.class. CUGON">Coastiiatch, Gulf of Mexico</datadets

<dataet datasetId = "CUGRL” entryld = "gov.noaa.class. CUGRL">Coastiiatch, Great Lakes Node</datadets

<dataet datasetId = "CUEAN entryld = "gov.nosa.class. CUHAN">Coastiiatch, Hawaii Regional Node</datasets

<dataet datasetId = "CUNDE” entryld = "gov.nosa.class. CUIDE">Coastiiatch, Northeast Regional Node</datadets

<dataget datasetId = "CUSOE” entryld = "gov.nosa.class. CUSOE">Coastiiatch, Southeast Regional Node</datadet>

<dataet datasetId = "CHVEC” entryld = "gov.nosa.class. CUVEC">Coastiiatch, West Coast Regional Node</datadet>

<dataget datasetId = "Ci_FEGION" entryld = "gov.noaa.class. Ci_FEGION">Coastiiatch Regions in HDF Format</dataiec>

<dataget datasetId = "CI_SUATH" entryld = "gov.nosa.class. Ci_SUATH">Coastiiatch Swath Files in HDF Format</datadet>

<dataet datasetId = "DUEP" entryld = "gov.noaa.class.DUSF">Defense Meteorological Satellite Program</datadecs
<dataget datasetId = "GOESSST" entryld = "gov.nosa.class. GOESSST">Sea Surface Tewperature (Erom GOES)</datadec>
<dataget datasetld = "GONE" entryld = "gov.nosa.class. GONE">Global Ozone Monitoring Experiment-2</datadecs

<datadet datasetId = "GONE_DATLY" entryld = "gov.noaa.class. GONE_DATLY">Global Ozone Monitoring Experinent-2 (GONE-2) Total Ozone Daily Data</dataiecs
<datafet datasetId = "GONE_L2" entryld = "gov.nosa.class.GONE_L2">Global Ozone Monitoring Experiment-2 (GONE-2) Total Ozone Level 2 Granules</datadets
<dataset datasetld = “GRAS” emtryld = “gov.noas.class.GRAS“>Global Navigation Satellite Systen Receiver for Atmospheric Sounding Level 1B</dataset
<dataet datasetId = "G3IF" entryld = "gov.noaa.class.GIF">GOES Surface and Insolation Products</datadec

<dataSet datasetld = “GVAR B11" entryld = “gov.noaa.class.GVAR_B11">GOES Satellite Data - Block 1l</datasets

<dataget datasetld = "GVAR_ING” entryld = "gov.noaa.class. GVAR_ING">GOES Satellite Data - Inager</dacadecs

<dataSet datasetld = “GVAR_SID" entryld = “gov.noaa.class. GVAR_SHD'>GOES Satellite Data - Sounder</dataSet

<dataget datasetId = "IASI” entryld = "gov.noaa.class. TASI">Infrared Atmospheric Sounding Interferometer Granule Data</dataiecs

<dataget datasetId = "IASISXS" entryld = "gov.noaa.class. TASISXS">IAST Daily 3x3 Global Grids</datadets

<dataget datasetId = "I7PS_CONP" entryld = "gov.nosa.class. 17PS_CONP">ITPS Companion File</datadets

<dataSet datasetld = “92-AC" entryld = “gov.noaa.class.IZ-ANC">0STH/Jason-z Ancillary Files</datasets

<dataet datasetId = "I2-OREINFD" entryld = "gov.nosa.class.]2-OREINFO">08TH/Tason-2: Orbital Information</datadec>

<dataset datasetld = “92-0A" entryld = “gov.noaa.class.IZ-0A">08TH/Jason-2: QA Reports</datasets

<dataget datasetId = "I2-TEL” entryld = "gov.noaa.class.J2-TEL">08TH/Tason-2: Telemetry</datadets

<dataset datasetld = “J2-XGDR’ entryld = “uov.noas.class.I2-XGDR'>0STH/Jason-2 Level-2 Geophysical Data Records</datasets

<dataget datasetId = "INIRS IAP" entryld = "gov.noaa.class.lNIRS NAP">Microwave Integrated Retrieval System Daily Mapped Files</dataiets

<dataet datasetId = "INIRS OFE" entryld = "gov.noaa.class.lNIRS_ORE">Microwave Integrated Retrieval System Orbital Data</dataiecs

<datafet datasetId = "ISPPS_DUR" entryld = "gov.nosa.class.ISFPS_DUR'SHSPRS Nepped Data</datadets

<dataSet datasetld = “HSPPS_ORE" entryld = “gov.noaa.class.HSPPS_ORE'SHSPPS Orbital Datac/datasets

<dataSet datasetld = “OC" emtryld = “gov.noaa.class.OC">0cean Color SeallIFS Products</datasets

<datafet datasetld = "FRE_GVAR" entryld = "gov.noaa.class. PRE_GVAR'>GOES Satellite Data - VISSR/VAS (GOES-7 and earlier)</dacaiecs

<dataet datasetId = "FEUD” entryld = "gov.noaa.class. FEUD">Radiation Budget Data</datadets

<datadet datasetId = "SAR" entryld = "gov.noaa.class. SAR‘>Synthetic Aperture Radar (restricted)</dataiecs

<dataSet datasetld = “SEUV entryld = “gov.noas.class. SEUV'>SBUV/Z Products</datasets

<datafet datasetId = "TOVE" entryld = "gov.noaa.class.T0VE">Tires Operational Vertical Sounder</datadecs

</catalog





Figure 5 Sample of CWIC Server list
(2) Inconsistency Checking
A daily synchronization script (Figure 6) is executed to perform inconsistency check against two retrieved CWIC lists. Inconsistency checking will generate three lists. The first one is the datasets which are only included in the IDN list. The second one is the datasets which are exclusively included in the CWIC Server list. The last one is the datasets which are found in both IDN and CWIC Server lists.

[image: image6.png]#!/bin/sh

{_LIST-"http: //qemdsry. qsfc.nass. qov/con”
DIR_PATH="/ust/local/toncat-5. 5. 29-9002/vebapps/dif5yn”

X /use/local /toncat-5. 5. 29-9002 /ehapps /di £5ym/ 1ib"
CUTC_LIST_PATH="/ust/Iocal/toncat-5. 5. 29-9002/webapps/cwicyl /configuration”

#generate list sumary info
echo "= generate list sumary info”

3ava -jar §LIB_PATH/ListSyn.Jar -cvic:§CULC_LIST_PATH/mappinglist.xul -i
echo " generate list summary info successfully!”

IDN_LIST -output:

+§DIR_PATH/ tup/1ist. xul




Figure 6 Sample of synchronization script
(3) Processing the new datasets exclusively found in IDN list
If a dataset is exclusively found in the IDN list, this indicates the newly IDN registered dataset has not yet been added into CWIC Server list. However, before including it in the CWIC Server list, a series of tests described in the CWIC Software Test Plan will be carried out. The testing guarantees a newly added dataset is accessible with a satisfied performance. The testing result (fail or success) will be sent as a feedback to both IDN and the data provider. If a dataset succeeds in testing, it will be added to the CWIC Server list.
(4) Processing the datasets exclusively found in CWIC Server list
The datasets exclusively found in the CWIC Server list fall into two categories. Those in the first category are the datasets un-registered from IDN but still listed in the CWIC Server list. The datasets in the second category are those found in the CWIC TEST. The CWIC Software Test Plan will be carried out on the datasets under both categories. Once the testing is accomplished, a testing report will be sent to both the IDN and data provider. If a positive feedback, indicating the datasets are either accessible through the data provider or to be recovered in the IDN, is returned, these datasets are still kept in the CWIC Server list. If a negative feedback, indicating the datasets are deprecated, is returned, the datasets will be removed from the CWIC Server list.

(5) Termination of synchronization

The synchronization will continue until the consistency between IDN and CWIC is achieved.
(6) Publish synchronization result
Once the synchronization has been accomplished, the result will be presented in a publicly accessible web page. An initial layout of the web page is shown in Figure 7. All historical synchronization result pages will be archived in the CWIC servers (i.e., the CWIC TEST and CWIC PROD). The archived page follows the following naming rule:
cwic-sysn-dif_list_TIMESTAMP.html (TIMESTAMP is the time when the synchronization is executed)
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Figure 7 Sample of synchronization result
7. Collaboration behind Dataset Synchronization
This synchronization mechanism aims to tackle the inconsistencies mentioned above. The interaction among concerned parties behind this mechanism is shown as follow (Figure 8).
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Figure 8 Collaboration behind dataset synchronization
1. A data provider registers a new dataset in IDN with an indication that this dataset is to be accessed through CWIC. (i.e., it has the PROJECT keyword with a value of “CWIC”).
2. IDN may, at IDN's discretion, put the new DIF into the IDN PROD, but without the “PROJECT=CWIC” keyword.
3. By a request from the Data Provider or CWIC Server team, IDN puts the new DIF into the IDN TEST by labeling “PROJECT=CWIC” keyword.
4. IDN informs the CWIC Server team that it has inserted the DIF entry into the IDN TEST. Or this update may be detected by CWIC daily dataset synchronization.
5. Daily dataset synchronization is executed on CWIC servers (i.e., the CWIC TEST and CWIC PROD).

  5.1. Check the inconsistency between the IDN list and the CWIC Server list.
  5.2. A test suite (CWIC Software Test Plan) is run against the datasets identified as the inconsistency.
  5.3. Test result will be sent to both IDN and data providers. Also the feedback from both parties is to be sent to the CWIC Server team.
  5.4. If new dataset passed the test, it will be added to the CWIC Server list.

  5.5. If the dataset is either accessible through the data provider or to be recovered in the IDN, it will be kept in the CWIC Server list.

  5.6. If a deprecated dataset is found, it will be removed from the CWIC Server list.
6. Any update from the dataset synchronization will be fed back to IDN.
7. The CWIC Server team puts the new datasets into the CWIC PROD.
8. IDN adds the “PROJECT=CWIC” keyword to the new DIF in the IDN PROD.
8. Challenge

Based on the existing dataset synchronization mechanism, the challenge we can see here is to add datasets newly registered in the IDN into the CWIC Server list since the DIF Entry ID is the only information available from the IDN list about the new dataset. As for NASA ECHO and NOAA CLASS catalog, the DIF Entry ID alone is not sufficient since its corresponding dataset identifier is required for a valid query against the catalog. However, while given the DIF Entry ID, CWIC doesn’t have any context about what catalog the new dataset belongs to. At this point, adding a new dataset into CWIC would be laborious. However, it is expected that this information will be added in IDN CSW response. 
9. Personnel 

Potential parties involved in dataset synchronization:
	Name
	Role
	Responsibility

	Lingjun Kang 
(CWIC Server Team)
	Coordinator in CWIC Server team
	Design and maintain dataset synchronization

	Michael Morahan (NASA)
	Coordinator in GCMD
	Update and publish IDN list

	IDN Team
	
	

	Data provider Team
	
	


10. 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

	IDN
	International Directory Network

	IDN PROD
	IDN operational instance

	IDN TEST
	IDN public testing instance

	DIF
	Data Interchange Format

	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
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