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WP5: METADATA SYNCHRONIZATION

Scope

TT-GISC created a working group to undertake a Work Package to find solutions/options and investigate a feasible way to make metadata catalogues consistent between GISCs.

During last TT-GISC in Geneva 11/2017, Mr. Shigeharu Nishikawa presented JMAs proposal for improvement of metadata synchronisation (Doc 5.3(1)) [http://wis.wmo.int/tdoc=301].

The key concern is that WIS Metadata has never been successfully synchronised between all centres. 

The goal of this document is to propose and investigate in different solutions in order to improve the WIS Catalogue synchronization.
TT-GISC noted that centralising metadata may establish the concept of a “super GISC” - perhaps similar to how INSPIRE provides a single portal for accessing all records within the European INSPIRE spatial data infrastructure. However, Secretariat commented that metadata ownership is not related to where the metadata records are hosted.
Why de-synchronization?

The following points have been identified which may potentially “corrupt” the WIS catalogue.
Number of GISC/Set to “synchronize”

Each GISC host is regional set as a source. Each GISC harvests the set of other GISCs. We have 15 GISCs, so 420 different synchronization running on WIS.

Non conformity with OAI-PMH protocol for record deletion

Some metadata are deleted from “GISC(s) set” but without these deletions “marked” as such. In that case, there will be no way for a harvester to discover deletions through continued incremental harvesting and as consequence the catalogue is desynchronized.
As a reminder, if a record is deleted from a set, repositories must flag record with a ‘deleted’ status.

Another issue is if the ‘deleted’ status is revoked. It is not clear if undelete is supported. In general some parts of the OAIPMH protocol are implemented differently in different software solutions.
XML metadata quality control

Level of quality control of metadata is different from GISC.

During harvesting a remote set, a GISC may reject some metadata which have been validated by others GISCs and in consequence WIS catalogue desynchronization.

Harvesting frequency

The harvesting frequency must be optimised; If a GISC is harvesting once a day, a WIS catalogue modification may be in worst case transferred to this GISC after 24h.

A recommendation would be to harvest at least each GISC every 12h.
Issues with a network equipment

In some cases Network Equipment like firewalls or proxy servers seem to influence the behaviour of the synchronization. In the OAI-PMH data is queried in blocks, which results in several http requests per query. However some systems block too many requests in a certain time frame leading to aborted synchronization attempts
Improvement propositions

	n°
	Solution
	Description
	(+)
	(-)
	Comments

	1
	Centralization
	WIS catalogue host by a “WIS metadata center”. The WIS MD center harvests the 15 GISC and provides the main search portal. 
	- No need anymore for synchronization

- Reduce GISC functionalities 

- Address the issue of metadata validation
	- Users redirection (GISC → MD Center → GISC/NC/DCPC) 

- Only one engine for searching in WIS catalogue.

- Need to define protocol for subscriptions (MD Center -> GISC)

- Lose diversity
	Do we still need GISC in this architecture?

Single point of failure, need at least some backup sites.

What about Cache-in-the-Cloud?

Long-term-solution due to new features to be introduced at WIS MD

	2
	One reference
	WIS metadata center is the reference. The 15 GISC harvest WIS catalogue from this center.
	- Reference for metadata validation (MD Center exposes only WMO/ISO compliant metadata)
	- Still many harvesting

- Does not fully address the issue of metadata validation
	The WIS MD Center should offer a XML validation tool through portal and web service.

	3
	Synchronization tools
	Replace OAIPHM protocol by a synchronization tool such as : Unison,rsync, BitTorrent Sync. GISC synchronizes metadata files using tool and “ingest” locally.
	- Efficient and speed
	- Does not address the issue of metadata validation

- New “developments”
	GISC shall still maintain OAIPMH functionalities for none GISC servers

	4
	GISC Watch
	Define Metadata Synchronization as task for the GISC on-duty. The GISC on-duty identifies differences and contacts the involved GISC to fix the synchronisation issue.
	· Once a certain degree of synchronisation is reached this task monitors the health of the WIS-Catalogue

· No need for technical changes

· Helps to understand the problems within the Metadata and their synchronisation
	· Very expensive in terms of human resources

· Long process of continuous improvements
	

	5
	Full harvest
	Regularly delete Metadata from other centers and perform a full harvest to get the current set. A proposal would be twice a year.
	· This helps to resync the incremental harvests to the current state

· No change required
	· Has to be triggered and monitored manually
	

	6
	Reduce metadata on WIS catalogue
	By reducing the number of metadata, we may improve the synchronisation. 
	·  Harvesting would be faster
·  Easier to monitor/watch
	
	Some metadata (especially GRIB and satellite) may be group by product rather than bulletins, to reduce the granularity and the WIS catalogue size (at present time 100 000 metadata).

	
	
	
	
	
	


Proposition 4: GISC watch WIS catalogue report

For several months GISC Offenbach, Seoul, Tokyo and Toulouse focus on proposition 4 by using the DWD monitoring tool (http://oai.dwd.de/oaimonitorgui/) as a reference. A “GISC sets watch” has been organized between the 4 GISC to fix the difference for the 4 sets.

The four GISC managed to maintain the synchronization of their sets.

	GISC
	FEEDBACK

	Offenbach
	Investigating synchronisation issues proved very valuable. Several problems have been identified (Implementations of OAIPMH Protocol, Network Equipment, Bugs in the Metadata monitor itself). In our opinion addressing problems in Metadata Synchronisation should be carried out by each GISC and supervised by GISC Watch. Although this requires a large effort, solving the issues will likely improve the consistency of the WIS Catalogue significantly.

	Seoul
	During GISC Watch duty, metadata synchronisation has been investigated. (1)Each GISC has different frequency of metadata synchronisation so that it is unclear to prove the cause of inconsistency of metadata record number at the point. (2)OAIPMH command, ListSets is used for identifying metadata record number from each GISC OAI set. Some of GISCs are providing with record number except for deleted metadata but some of them are including deleted metadata.

	Tokyo
	In this August, the Tashkent's metadata was migrated from WIS-UNASSOCIATED (GISC Tokyo) to WIS-GISC-Moscow (GISC Moscow). During the migration Tokyo monitored sync status, and found some synchronization issues. According to DWD monitor, five GISCs harvested a delete flag in Tashkent's metadata on the WIS-UNASSOCIATED dataset. Then six GISCs harvested Tashkent's metadata from GISC Moscow data set. (1) However, Tokyo didn’t sync because of duplication between UNASSOCIATED and WIS-GISC-Moscow at Tokyo. (2) In addition, there were some inconsistencies in Tokyo. Tokyo tried the deleting and re-harvesting method (see Toulouse’s feedback) and then above problems have been fixed. 
Tokyo confirmed that it’s an effective way to improve the metadata synchronization.

	Toulouse
	We checked GISC sets several times by week using DWD catalogue monitoring web site. From our experience we noted that sometime it’s more efficient to delete the set and does full re-harvesting compare to manually fix mismatch by re-harvesting or deleting metadata. 
Human cost for catalogue watch: ~0.5 man per week. 
A “bug” on GISC Toulouse OAI-PMH server has been identified by DWD: if a metadata is deleted and re-created the “ListIdentifier” will still return the metadata as deleted (but the metadata can be browse and upload using “getRecord”.


Useful additional tools proposition

WIS catalogue and set available for download

It would be useful if a “GISC reference center” for WIS Metadata does an automatic daily extraction of WIS metadata catalogue and sets, and allows downloading (by FTP or webservice) the WIS catalogue/sets as a compress archive. Purpose is to provide a mechanism for GISC admin to quickly upload the full catalogue (for investigation, to harvest locally the WIS catalogue …).

Size information

WIS Catalogue not compress          :           2.6 Gb   (6 hours to download with 1 Mb/s bw)

WIS Catalogue compressed (bz2)   :           50 Mb   (6 minutes to download with 1 Mb/s bw)

WMO Core metadata quality portal validator

A “GISC metadata quality center” may provide an interface to validate XML metadata. From this interface, GISC,DCPC, NC should be able to upload XML metadata and get feedback regarding the WMO Core compliance.

Ideally it would be possible to use this validator also as a webservice. The purpose is to assist NC to understand why metadata has been rejected and not available on WIS catalogue. 
This validator would be the “official reference” for WMO Core metadata.

NOAA proposes already a webpage from where you can upload metadata to validate compliance with WMO Core: https://www.ngdc.noaa.gov/docucomp/validationServicesWmo

In the scope of INSPIRE, European commission proposes a webportal and REST for checking compliance with Inspire standard:

http://inspire-geoportal.ec.europa.eu/validator2/

http://inspire-geoportal.ec.europa.eu/validator2/html/usingaswebservice.html
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Recommended Text 

Adding new sub section on WIS GUIDE
The meeting recommended updating the WIS Guide WMO 1061 by adding in section “2. Operational guidelines” the following recommendations in new sub-sections:

2.4 Harvesting GISC sets

In order to ensure metadata catalogue consistency between GISCs, the following actions are recommended:

1. GISC must do an incremental harvesting of foreign GISC sets every 12 hours.
2. GISC shall perform a full re-harvest of all GISC sets every 6 months. All centers are asked to delete foreign Metadata sets and refetch them from the originating centers using a full harvest. Afterwards differences between the local copy and the original version have to be addressed.

Deleted records

The meeting recommended updating the WIS Guide WMO 1061, section “2. Operational guidelines”, sub section 2.2.1 Deleting from GISC by adding the following recommendation:

WIS OAI repositories must support deleted records. TT-GISC shall check that OAI-PMH repositories keep track of ‘deleted’ records. the datestamp must be the date and time that the record was deleted, and the OAI header must contain an attribute status=”deleted” (i.e., <header status=”deleted”>). The OAI header might look like this:

<header status=”deleted”>

  <identifier> urn:x-wmo:md:int.wmo.wis::FADL41EDZH </identifier>

  <datestamp>2018-08-06T07:12:11Z</datestamp>

  <setSpec>WIS-CATALOGUE</setSpec>

  <setSpec>WIS-GISC-OFFENBACH</setSpec>

<setSpec>WIS-DE</setSpec>

</header>
Review the WIS catalogue synchronization on next TT-GISC

TT-GISC proposes to review the WIS catalogue synchronization on the next TT-GISC (i.e. 2019). If the recommendations do not fix the consistency “the proposition 1: Centralization” would be addressed. An implementation of a pilot for a “WIS CATALOGUE AUTORITHY”, hosted by a GISC or on a cloud environment would be done.
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