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	Summary and Purpose of Document
This document summarizes the results of the Expanded MTN Routing Experiment directed by CBS and provides suggestions for further routing trials




ACTION PROPOSED
The meeting is asked to review the results, to consider the suggestions and to decide on a recommendation for further routing trials. 

1) Introduction

During the 2000 meeting of the Implementation Coordination Team for Information Exchange Management (ICT/IEM), the Secretariat presented charts showing the reports each MTN centre did not received but which were received by other MTN centres.  After reviewing this and other information, the ICT/IEM “noted with concern that the monitoring results still revealed major deficiencies in the exchange of observational data on the MTN.”  

In terms of volume and excluding satellite and RADAR data, observations represent a small portion of the data exchanged on the MTN.  Noting this, the ICT/IEM recommended, “all the observational data for global exchange received by a MTN center from an adjacent MTN centre be relayed to all other adjacent RTHs located on the MTN.”

2.) History

At the request of the ICT/IEM the Secretariat sent letters to the members that operate an RTH on the MTN inviting them to participate in a test of the procedure for expanded routing of observations recommended by the ICT/IEM.  At least 12 centres directly participated during the test which began July 31, 2000.  The Secretariat prepared two lists of bulletins, one consisting of a selection of 35 SM bulletins with an ii of less than 20 and one consisting of 343 SM bulletins with an ii of less than 20.  Centres elected to provide expanded routing of SM data to other participating centres based on one of the two lists or all SM bulletins with an ii of less than 20 or all SM bulletins with an ii of less than 40 or a based on a coordinated list between two adjacent centres.  

Testing continued through the Annual Global Monitoring (AGM) after which and over the next few months several centres opted to stop expanded routing and asked for adjacent centres to stop the expanded routing to them.   The Secretariat analysed the AGM results for CBS.  Unfortunately, it could not be shown the testing had provided any significant increase of availability of SYNOP data.

However, several centres had already begun discussions and analysis of the expanded routing and were continuing on with modified testing.  CBS felt the potential payoff warranted continued testing and created an ad hoc group under OPAG-ISS to facilitate further testing and analysis.  Further testing and analysis has continued and the results are discussed later in this document.  There still are some vestiges of expanded MTN routing in place although at a reduced level from the original participation.  It is also still limited to SM bulletins.  

3) Results 

As mentioned above, the hoped for increase in availability of SYNOP data could not be confirmed.  However, this is not completely surprising since testing was done with existing bulletins most commonly using a subset of available bulletins and not all centres participated.  There were other benefits provided by the testing that were not part of the original goal and there were problems found in the methodology and mechanisms of GTS routing.  Following below in no particular order, are the major findings resulting from the expanded MTN routing experiment.

1. Several RTHs reporting receiving previously unknown bulletins.

Although this initially caused a few RTHs problems, it did indicate that some previously unreceived data was made available to some RTHs.  Interestingly, these were mostly ship SYNOP bulletins.

2. Several RTHs found problems with their duplicate elimination mechanisms.

This also created problems however, this led RTHs to implement improvements to their duplicate elimination methods.  From that stand point this can be looked at as a positive result.  There are probably still some duplicate elimination problems on the GTS.

3. Bulletins were received with their contents changed from the original bulletin. 

This result had several forms.  Some bulletins had additional reports included in their contents that were not part of the original bulletin.  This should not occur with normal bulletin processing.  Some bulletins were repeated but were truncated.  Repeated copies of a bulletin containing garbled content caused the greatest problems.  These messages probably travelled a route with a radio teletype link.  There was also evidence these may have travelled through an AFTN connection.

Another class of changed content involved slight changes to the end of bulletins that didn’t change the text but added or deleted empty lines or affected the number of carriage returns and line feeds.  This type of change prevents some centers from recognizing bulletins affected this way as duplicates.

4. There was an increased processing workload at RTHs.

This was due both from the additional routing as well as from greatly increased duplicate elimination processing.  The handling and repeating (looping) of near duplicate bulletins was and still is a significant issue.  Although most RTHs were able to handle the additional processing loads, it is felt that adding and more data to the expanded routing could push some RTHs into an overload condition.  This could cause significant data delays or possible loss.  Since there seem to be little tangible increase in data availability, the increased processing workload is counterproductive.

5. Loops and message storms created significant problems.

Problems with duplicate elimination and with changed content led to multiple occurrences of products making multiple complete circular traverses of data paths between RTHs.  Although in some cases these were short loops involving just a few or even two RTH, long loops through multiple RTHs were often the scenario.  These loops also involved non-GTS systems such as AFTN or WAFS/ISCS/SADIS.

These loops on occasion became so intense as to have the affect of a message storm.  They caused significant degradation of some RTHs’ ability to process and switch data in a timely manner.  Interestingly, these loops and message storms occasionally involved bulletins which were not part of the expanded routing.

6. Improved processing, problem identification and error tracking.

This is a key result although not the original goal.  The implementation, monitoring, problem analysis and resolution applied to the expanded routing experiment directly resulted in improvements made at multiple RTHs.  These spin off benefits are benefiting the exchange of all data.  There is significant potential for additional benefits both from further improvements being identified and from pushing the lessons learned out to the other centres that have not been involved with the experiment.

7. Not all centres have equal abilities.

RTHs do routing and duplicate elimination differently.  Not all RTHs can automatically prevent routing a bulletin back to its source.  Error detection, message logging and problem resolution capabilities vary from RTH to RTH.

8. It is difficult to trace backward the rout of bulletins beyond a few centers.

This is especially true for bulletins with expanded routing in place and even more so when a n extensive loop or message storm is occurring.

4) Suggestions for Consideration  

The experiment should be considered a success even though the goal of increased data availability has not yet been achieved.  Although, it could be debated there have been some increases at some locations and without the expanded routing in place, there could have been data availability drop offs.

The experiment was highly valuable in identifying deficiencies on the MTN and GTS.  A direct result of the experiment was the implementation of improvements at some participating RTHs. Ceasing further experimentation would return the GTS community to allowing problems to be obscured.  It would work against further improvement.

There is also good potential that further or system wide implementation of expanded routing could have the results of improving data availability that was first envisioned.

Unfortunately, the process of implementation as done as part of the experiment may create too many problems for the other RTHs and the system as a whole.  It could further increase the occurrences of message storms and would likely push some RTHs into an overload condition.

Additionally, part of the problem with the experiment is the implementation methodology makes it very difficult to determine what is actually happening and where problems originate.  RTHs implemented the experiment with differing sets of products and differing routing mechanisms.

An alternative would be to generate one or a small set of tracer bulletins whose routing could be controlled and which could be monitored much easier.  The routing of the tracers could be done gradually and the affects of each change mapped.  Problems could be watched for and their source would be easier to identify since the routing would be turned on step by step and when a problem is seen, the routing could be stepped back to confirm it’s source.   Solutions to problems could be identified.  In the end, a full map of expanded routing affects could be generated along with a list of problems, ideally with recommended solutions.  This information could be used to improve the MTN and GTS.

Participation by centres would be voluntary but there would need to be enough RTHs involved to ensure routing paths similar or more extensive than those in the first experiment.   RTH Washington has the capability and willingness to create tracer bulletins.  Other RTHs may also wish to do so.   The contents of the tracer bulletins could be nil or a small set of select reports as agreed to by participants.

This suggestion is just one possibility of how to proceed.  Below are listed other suggestions.  These suggestions are provided for consideration for the formulation of a recommendation to CBS.  

1. Continue voluntary experimentation using the existing methods.

The existing remnants of the experiment could be left in place per bilateral agreement between RTHs.  Additional RTHs could be invited to join in on a voluntary basis.  This has limited potential for success because of the problems discussed earlier in this document.  Additionally, it is unlikely many additional RTHs would voluntarily expose themselves to the problems already seen.

2. Expand the existing experimentation to other bulletins or data types.

This has the same problems as suggestion 1 but with much greater potential for serious problems.  Still, this could be pursued by select RTHs on a voluntary basis.  Monitoring would have to be done very closely.  Implementation would need to be slow and done carefully because of the possibility of impacted RTHs who are not participating.

3. Cancel continued experimentation.

Drop further experimentation completely and back off existing expanded routing.  This would eliminate the known problems associated with expanded routing.  It almost would also put a stop to the benefits that could be derived from further experimentation. 

4. Move experimentation to a controlled set of trace bulletins.

This is discussed above and has the potential to provide the means to achieve the original goal of improved data availability while at the same time limiting the possibilities of creating significant further impacts.  The existing expanded routing could be left in place since this would be independent of it.

5. Adapt some other suggestion?   
















