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SUMMARY

This paper presents the details of the validation activities that will be performed in support of the new DLS proposal for the VDL Mode 4 datalink.

Background

WG-M members, together with a drafting and development team funded by Eurocontrol, are currently developing a new DLS protocol for VDL Mode 4.  Progress to date has consisted of:

· presentation of an initial draft change proposal (v0.3) to WG-M/3.  This includes changes to both the DLS and resulting changes to the LME

· presentation of an updated DLS change proposal (v0.4) to WG-M/4 dealing with the DLS part only (the resulting changes to LME which were presented in v0.3 will be completed in v0.5).

Some initial validation work has already been carried out on the DLS change proposal.  Now after WGM had the opportunity to comment on the proposal, it is important to carry out more detailed validation work such that a finalised, validated proposal can be presented to the next WG-M in August 2002.  It is intended that the bulk of this validation work is completed by the end of May 2002 to enable the maximum opportunity for WG-M members to review the work.

The validation will be carried out by:

· a validation team funded by Eurocontrol and provided by Helios Technology.  The personnel on this team will be different to the team responsible for drafting the change proposal in order that “technical independence” can be established. The validation work will consist of:

·  inspection,

· analysis and

· simulation

of the proposed DLS protocol.

· WG-M members and manufacturers, consisting of review and analysis of the change proposal.

This note sets out the plan for validation.

Validation tasks

The following GANTT chart summarises the proposed validation tasks:
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Task 1:  Completion of initial drafting

The version 0.4 of the DLS proposal was presented to WG-M/4.  This task will consist of responding to comments raised on the version.  Note that input has already been obtained from Saab, ADSI and also from within the drafting team.

Comments will be received in the period 12th March to 22nd March with the aim of completing a final draft for validation (v0.5) by 25th March.  This draft will also include finalisation of the interface with the LME.

Task 2: Initial inspection and analysis

The validation team has already carried out an inspection and analysis on DLS change version 0.3.  This task will carry out a more extensive analysis taking account of the changes introduced to produce v0.5 of the proposal.  The work will involve:

· identifying inconsistencies, errors and areas of poor clarity

· identification of all of the protocol states and actions on entering/leaving states including allocation and release of resources and initialization of parameters such as T-bit.

· determination of all possible routes connecting the states and the associated events which determine the route.  The events might include, for example:

· successful receipt of a transmission

· failure to receive a transmission

· successful receipt of incorrect packet

· pre-emption with a higher priority packet

· step through of the protocol to identify live locks and dead locks

The aim of this part of the inspection process will be to identify any protocol features that could lead to mis-delivery, duplication, loss or unacceptable delay of packets.

For link management, the inspection process will include:

· assessing the completeness of the available parameters

· analysing the completeness of the LME/DLS interface definition

For the short and long transfer protocols, the inspection process will assess any additional protocol elements introduced by the reservation protocols.  In particular, the impact of linking data transfer by placing a reservation in a prior data packet will be assessed.

A combination of inspection and analysis will be used to assess the throughput performance of the protocols.  This will include:

· use of a previously developed spreadsheet to assess data throughput

· development of a simple modelling approach to assess transit delay as a function of link reliability and timer settings

· simple calculation to assess data integrity.

The validation task will also assess:

· If there are lost packets, how much data is lost in resetting a particular link?

· Impact of no flow control?

The results of the analysis will be contained within the first draft of the validation report (v0.1).  The validation report will contain a validation cross-reference matrix detailing how each requirement has been validated.

To be carried out in period 25th March to 12th April.

Task 3: Updated drafting A

This task will involve the drafting team updating the DLS proposal in line with the comments raised by Task 2. This work will result in producing draft v0.6.  The changes will be agreed with the validation team.

To take place in period 15th April to 19th April.

Task 4: Simulation of protocol

A test harness will be produced to simulate the new DLS protocol, exercising the protocol states and investigating the impact of various timer settings. A simple design of the proposed software is shown below:
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A mini-VBA application will be developed to exercise the DLS protocols. The implementation will include:

· Input via a simple script file including:

· Message size and time for each DLS peer

· Modification of packets between peers

· Insertion of additional packets between peers

· Deletion of packets between peers

· A controller which:

· Parses input script

· Logs output file

· Generates realistic delays from the QoS parameters

· Emulates the slot map for the stations so that reservations from the peer are respected.

· Deletes packets as specified in Input Script

· Insert ‘incorrect packets’ as specified in Input Script

· Modify packets as specified in Input Script

· Two DLS peers (operating as either mobile or ground station) which

· the DLS states and actions identified in task 2.

· act asynchronously

· able to accept queued input at all priority levels.

· One peer will be under test, the other peer will generate required stimuli.

· Output will consist of a log of events and state transitions for peer under test

Three scenarios will be developed with increasing complexity of traffic load. Each scenario will be run with increasing errors (modification, deletion and insertion at physical layer) to assess recovery time. Scenarios will be repeated with differing QoS values and time settings.

The output of this task will be added to the validation report (v0.2).

To take place in period 22nd April to 17th May.

Task 5: Updated drafting B

This task will produce a final update of the DLS text to produce v0.7, taking account of the output of Task 4. This version will be presented to WG-M for review.

To take place in period 20th May to 24th May

Task 6: Production of supporting documentation

This task will produce:

· a supporting paper for the change proposal (v0.1)

· an addition to the VDL Mode 4 implementation manual (v0.1) describing the protocol and describing use cases.

The two papers will be produced by the drafting team and will be reviewed by WG-M members and the validation team. These two document together with v0.7 of the DLS proposal (Task 6) will be presented to WG-M for review.

To take place in period 22nd April to 17th May.

Task 7: Final update

After the output of Tasks 4, 5 and 6 have been sent to all WGM members, a review period of at least one month will be provided for the WGM members to comment on the provided documents. 

As a result of any comments received from WG-M members, this task will produce the final versions of all documentation in preparation for the WGM/5 meeting planned for August. The following documents will be produced:

· DLS change proposal v1.0

· Paper supporting DLS change proposal v1.0

· Addition to VDL Mode 4 implementation manual v1.0

· Validation report v1.0

This task is likely to take place in July 2002.

Task 8: Liaison with WG-M members

This task will be continuous throughout the lifetime of the validation work and will consist of liaison with WG-M meetings.

Some WGM members (ADSI, SAAB, LFV and Eurocontrol) have already been involved in the work. The output of any task will be made available to them as well as any other participant who has expressed an interest to follow or comment on the proposal.

In addition, the following will be made available to the full membership of WG M.

· the output of Task 4 (Validation report v0.2)

· the output of Task 5 (DLS change proposal v0.7)

· the output of Task 6(Supporting paper for change proposal v0.1, Addition to VDL Mode 4 implementation manual v0.1)

· the output of Task 7 (final versions of all documents)

The following formal review periods with WGM members interested to participate, will be established during the validation work:

· Review period 1: Output of task 1: Comments and updates on DLS change proposal v0.4 and agreement to v0.5.  Comments to be received by email and discussed by telecon if required.  12th March to 22nd March.

· Review period 2: Output of tasks 2 and 3.  Two week review cycle of comments by email.  Propose a telecon towards end of this two week period. 22nd April to 3 May.

· Review period 3: Outputs of tasks 4, 5 and 6.  Long review period after the completion of task 6 (at least one month).  To embrace email comments and discussions at teleconferences if required. 27th May to July 

To facilitate WG-M review, documentation will be distributed via the WG-M reflector.
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