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GISC to GISC Discovery Metadata Synchronization

Purpose of the document

This document summarizes the WIS Discovery Metadata Synchronization (WIS Sync) activities carried out in the time from 08/2010 – 11/2011. It describes the test setup, test cases and provides an overview about the identified issues during the tests. In addition it summarizes the lessons learnt during the test phase as a best practice to connect a new OAI provider and it mentions the operational challenges faced. 
Motivation for the WIS sync activities

The motivation for the WIS sync activities were to gather experiences in DAR Metadata exchange over a long time period, test and improve the existing implementations, and derive best practices for operations. In addition an objective of the activities was to figure out if OAI-PMH is suitable for the synchronization of the DAR Metadata.
Initial Test Setup

The initial test bed was formed by the 3 audited GISCs (CMA, DWD and JMA) and the GISC candidate INMET. Each member of the test bed offered at least 2 OAI Sets WISTEST-<ORG> (e.g. WISTEST-CMA) and WISTEST-CATALOGUE – WISTEST-CATALOGUE contains the DAR Metadata records of all members – WISTEST-CATALOUGE = WISTEST-CMA + WISTEST-DWD + WISTEST-INMET + WISTEST-INMET
The DAR metadata were synced over the Internet and each member had direct connection to the others. The picture below illustrates the initial setup of the test bed.
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The 3 members CMA, DWD and JMA run own implementations of a DAR metadata harvester, DAR metadata provider and metadata validation framework thus this setup provides a good test for the interoperability too. 

Timeline 
The activities can be split into the following phases:
· Start 08/2010 – Idea: exchange over a long time period DAR Metadata and gather experiences for operations

· 09/2010 – Pre Test Phase 

· 10/2010 – Start Test Phase

· 03/2011 – New members joined test bed

· 07/2011 – Phase out of activities started

· 11/2011 – End of activities

The first phase (08/2010) was the conceptual phase where the setup, test cases and naming conventions were agreed between the members. In the second phase (09/2010) the interoperability were assured and initial identified issues were sorted out. In the third phase (10/2010) the DCPC (met.no Arctic Data Centre) joined the test bed and the preparations for the CBS Ext. 10 2010 started. 
Each GISC performed the following actions daily:

· Create and publish new DAR metadata records

· Modify and publish existing DAR metadata records

· Delete metadata records and publish delete notification

· Monitoring if the others retrieved the results correctly 
During this test phase some new issues were identified and sorted out by the relevant members. In addition two independent monitoring tools were developed by JMA and DWD + WMO and the OAI-PMH guideline were drafted. 
In the forth phase (03/2011) new members joined the test bed (Météo France, IRIMO and NOAA) and DAR metadata with GML 3.2.1 were introduced. The parallel processing of GML 3.2.0 and GML 3.2.1 leads to the situation that some members disabled partly the validation process. In addition some new issues were identified. The forth phase supported the Cg XVI demonstration activities. 

In the fifth phase (07/2011) the new members from phase 4 left the test bed again and the CMA, DWD and JMA started to concentrate on operations. With the start of operational metadata exchange 12/2011 the test bed activities were stopped. During the whole test period no problems with the OAI-PMH were identified. 
Identified issues during the test phase and best practice
The identified issues can be grouped into the following categories:

· Implementation errors in the OAI Provider – e.g. no support for incremental harvesting

· Implementation errors in the validation framework – e.g. missing gmx-namespace support

· Operation environment – e.g. clock not synchronized 

The following issues were identified during the test phase: 
· Too many open files – each Java VM start opens 3 Stream (IN,OUT,ERR) explicit close necessary [2010]

· Validation of gmx Namespace [2010] 

· Catalogue summary [2010]

· Deleted records not shown for catalogue summary [2010]

· Only one deleted record [2010]

· Date format problem 2010-10-29T16:18:04(Z) [2010]

· Timestamp for deleted message were not fixed [2010]

· Mapping from attribute (OAI request) to time extent element [2010]

· From attribute support (OAI request) [2010]

· ‘:’ fileIdentifer – java and php [2010]

· Different results for ListIdentifier and ListRecord request [2011]

· Validation not always integrated into harvesting and publishing workflow ( parallel maintenance of GML 3.2.0 and GML 3.2.1 makes things more challenging [2011]

· Xmllint release has bug when validating ISO 19139 -> developer release contains fix [2011]

· If no validation, invalid records could be published 

· Some providers always announcing all metadata as new but nothing changed [2011]

· Centre A accepted delete message for Centre B from Centre C [2011]

· Some provider require uppercase “Z” in time token for incremental harvesting [2011]
As a best practice when integrating a new member into the test bed is to check the following topics:

· Check clock time – UTC?

· Test incremental harvesting

· Test if the provider supports propagation of delete records

· Check insert and modify use case

· Check if the provider always announce records as new even when no change happened 

Monitoring Tools

The monitoring of OAI Sets is an important task. For this purpose JMA and DWD + WMO have developed independent solutions. The monitors are available at the following URLs:

· DWD: http://oai.dwd.de/oailongterm/ 

· JMA: http://toyoda-eizi.net/2011/syncmon/mon.html 
Operational Challenges

During the test phase a list with potential operational challenges were identified. The challenges can be grouped into the following categories:

· Operation challenges – e.g. strictly use only OAI methods and do not bypass these 

· History

· Monitoring

Beside trivial issues like not synchronized clocks it is important that members sends a delete messages when they delete a record – even when this record was created accidentally. Otherwise this could lead to the situation of “dead” metadata records which the others have to delete manually. 

For operational reasons it may be necessary that a member does not want to store the whole history of modified and deleted records. Thus it makes sense to agree on a time for how long a member has to store these modifications.

The following challenges were identified for the monitoring:

· Monitoring: Harvesting all identifiers from a provider can take time 1.5h – 2h

· Monitoring: Dealing with connection problems

· Monitoring: Analysis of monitoring results requires specific knowledge:

· Check if invalid metadata is the reason for difference

· Check if overlap in area of responsibility / Is provider A authorized to provide the metadata

In addition it is necessary that each member implements checks to avoid accidentally delete of the following situation: Centre A accepted delete message for Centre B from Centre C. 

Also it is a must requirement that a member implements validation procedures to avoid the publishing of invalid records.

Status of the operational WIS metadata sync
Since 31st of January 2012 WIS is operational. The 3 operational GISCs (CMA, DWD and JMA) are in sync and harvesting each other each 24h. All 3 GISCs serve the latest WMO baseline metadata version 3. The full catalogue contains roughly 114.00 metadata records and since 1st of February 2012 roughly 56.000 metadata were updated.

Summary 
From 08/2010 – 12/2011 the members tested metadata synchronization with OAI-PMH in the WIS Sync test bed. During this time a couple of implementation issues were identified and sorted out. Also an OAI-PMH guideline, best practice to connect a new member with OAI-PMH and 2 monitoring tools were developed. No issues with OAI-PMH were identified during this time. 
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