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SUMMARY

Eurocontrol has supported an initial implementation of the Frame Mode SNDCF by Airtel-ATN. This implementation has been developed by first analysing the specification to provide a definitive requirements specification and subject to extensive laboratory testing. As a result, Eurocontrol has prepared this validation report and can state that the draft SARPs for the Frame Mode SNDCF have been sufficiently validated to be included in the third edition of the ATN Internet SARPs.
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1. Introduction

1.1 Scope

This report details the process employed and results obtained by the ATN Internet SARPs Validation Programme for the validation of the proposed Frame Mode SNDCF. This is to be incorporated into the Internet Communications Service (ICS) technical provisions proposed for incorporation into the third edition of ICAO Doc 9705, Sub-Volume V.

1.2 Document Structure

The main body of this document presents the validation results of this work. Attachment A lists the set of WGB agreed ATN Validation Objectives (AVOs) that have been used to focus the objectives of each of the Validation Initiatives. Attachment B provides high level summary descriptions of each Validation Tools (e.g. experimental systems, analysis work, simulations) employed by the various Validation Initiatives in a common format. Attachment C summarises in table form the coverage of Validation Objectives by Validation Exercises as reported in Attachment D.

This document comprises the following sections:

· Section 1 provides introductory material, a brief resume of the background to ICS enhancements to the technical provisions (i.e., proposed Doc 9705 third edition of Sub-Volume V) development process including the role of WGB and the ATNP Configuration Control Board (CCB), and references to key ATNP/3 related Working Papers.

· Section 2 provides a brief description of the Validation Strategy that has been adopted by WGB and used as the basis of the Validation Programme. This section includes a definitions section (defining the precise meaning of terms such as Validation Objectives, Validation Exercises, Validation Initiatives etc.), and a brief resume of the various validation methods foreseen to be employed within the context of the overall WGB Validation Strategy.

· Section 3 provides the consolidated validation results of the Validation Exercises. parameters necessary to support operational Air Traffic Management services.

· Section 4 reports on future validation work planned to be performed after the publication of the 3rd edition.

· Section 5 documents the conclusions that have been drawn from the results of the Validation exercises. 

1.3 Background

1.1.1
SARPs Development

The current ATN SARPs and the associated technical provisions for the Internet Communications Service (ICS) were published by ICAO in Amendment 73 to Annex 10 and in the first edition of Doc 9705 respectively. These documents resulted from recommendations reported out of ATNP/2 in November 1996. The configuration control board (CCB) of the ATNP subsequently, in 1999, produced an amendment 1 to Doc 9705 to correct defects found in the original document.  This resulted in the 1999 re-publication of Doc 9705 as the second edition.  ATNP/2 also tasked working groups with the development of enhancements to the ATN SARPs and technical provisions.  WG2 has progressed the draft revisions to the ICS technical provisions through a number of iterations, which have resulted in a draft third edition of Doc 9705 Sub-Volume V.  This draft Sub-Volume comprises one significant element of the total set of draft ATN technical provisions, the other elements being concerned with System Level Requirements, Air/Ground Applications, Ground/Ground Applications, Upper Layers, System Management, Directory Services and Security Services.

The draft version of the third edition of Doc 9705 Sub-Volume V was submitted to ICAO in early December 1999 in order to process the material for presentation to ATNP/3 which took place in February 2000. 

The final draft version of the third edition of Doc 9705 Sub-Volume V has now been completed and will be presented to the Working Group of the Whole meeting which is scheduled in August 2000. 

1.1.2
Change Control Board

The draft third edition of Doc 9705 Sub-Volume V is the result of the evolution of the first and second editions of Doc 9705.  The first edition of Doc 9705 was published in 1998 and was subsequently amended and re-published as the second edition in 1999.  This second edition of Doc 9705 is the baseline from which the working group has developed the draft third edition of Doc 9705.  

It was recognised at ATNP/2 that a process was needed to accept defect reports against the first edition of Doc 9705 and to incorporated any necessary changes to correct agreed upon defects.  In order to track reported defects and developed the necessary changes to the baseline first edition of Doc 9705, ATNP/2 created a set of formal procedures that required the operation of a “Change Control Board” (CCB).  The CCB subsequently produced Amendment 1 to the first edition of Doc 9705, which has resulted in the re-publication of Doc 9705 as the second edition.  The working groups have adopted the second edition of Doc 9705 (i.e., in effect the first edition with the inclusion of the Amendment 1 revisions) as the baseline from which to develop the draft third edition of Doc 9705.

1.2
Scope of the report

This Validation Report refers to the baseline ICS technical provisions which is the English version of the Second Edition of Doc 9705 Sub-Volume V.  This report describes the status and results of the validation activities undertaken for the draft third edition of Doc 9705 Sub-Volume as produced by ATNP WGB incorporating the proposed provisions for the Frame Mode SNDCF.  Since the draft third edition of Doc 9705 Sub-Volume V was produced as a strike-out and red-line set of changes to the baseline (i.e., English) document, this validation report applies only to the English version of the text.

1.3
References

1. 
ATNP/WGB/WP??
Proposed SARPs Modifications in Support of the Frame Mode SNDCF.

2. 
ATNP/WGB/WP??
Proposed Guidance Material for the Frame Mode SNDCF

3. 
Airtel-831-010-SRD-001-v1.0
Software Requirements Document for the Frame Mode Mobile SNDCF and A/GCS

4. 
Airtel-831-050-STP-001-v1.0
Frame Mode Mobile SNDCF Software Test Plan

2. Validation Strategy

The strategy employed in the validation of the draft third edition of Doc 9705 Sub-Volume V incorporates a range of techniques, methods, procedures and tools. The strategy aims to ensure the completeness and traceability of the validation process. Each element of the validation strategy contributes towards these aims.

2.1
Definitions

The Validation Report (i.e. this document) is the consolidation of all the Detailed Validation Reports produced as the result of Validation Initiatives.

A Validation Initiative is a particular set of Validation Exercises carried out by one or several States/Organisations. Details of methods, specifications, tools, infrastructure and reports are under the responsibility of these States/Organisations. 

Validation Exercise is the general term for a unit of validation activity. In order to facilitate the report consolidation, all validation exercises are defined with a reference to one or several ATN Validation Objectives (AVOs). Depending on the type of validation, a Validation Exercise may correspond to:

· an Analysis case, e.g. document inspection, case study, etc.

· an Experiment with prototype and/or pre-operational systems

· a Simulation

Validation Objectives are statements which express the various verifications and evaluations required in order to declare related part of the draft third edition of Doc 9705 Sub-Volume V as validated.. The list of objectives has been assessed by WG2 as complete for this validation process.

2.2
Validation Means and Tools

The following means have been identified, and are used in attachment D:

(a)
Two or more independently developed interoperating implementations validated by two or more states/organisations;

(b)
Two or more independently developed interoperating implementations validated by one state/organisation;

(c)
one implementation validated by more than one state/organisation;

(d)
one implementation validated by one state/organisation;

(e)
partial implementation validated by one or more state/organisation;

(f)
simulation, analysis using tools e.g. ASN.1 compiler, modelling tools; and

(g)
analysis and inspection.

The available Validation Tools have been surveyed so as to assess their suitability for validation. In some cases, tool modifications and new tool developments have been initiated in order to guarantee the proper validation coverage. The tools have to be assessed against the Doc 9705 Subvolume V requirements to determine the coverage of the enhanced areas reflected in the draft third edition of the Doc 9705 Sub-Volume V implementation.

To ensure the traceability of the validation activities, it is important that tools used to conduct the validation exercises be properly documented. For each tool used in the validation exercises, a high level validation tool description is provided in Attachment B. 

Note: these tool descriptions are not intended to be the specifications of the tools' capabilities. These details can be obtained from the contact point / supplier, as given in the tool description.

2.3
Enhanced ICS Requirements

The proposed high level functional enhancements to the baseline Sub-Volume V, Internet Communications Service, are shown in the following table.  The focus of the ICS validation is on the validation of these enhancements including validation of their interoperability with implementations based on the current ICS baseline (i.e., Second Edition of Doc 9705, Sub-Volume V).

It should be noted that this report applies specifically to ICS3-12.

Label
Enhancement for 2nd Edition of ICS SARPs

ICS3-01
Requirements for mobile subnetworks to issue Join and Leave Events within given latency intervals

ICS3-02
Requirement for IS-SME to respect quarantine time before processing next Join event from mobile subnetworks having issued a Leave event

ICS3-03
Use of adaptive retransmission timers in the Connection Oriented Transport Protocol

ICS3-05

(Note 1)
Requirements for ICS-related systems management consistent with the ATN systems management concept (i.e. draft Sub-Volume 6)

ICS3-06
Requirements for enhanced IDRP security consistent with the ATN security architecture (i.e. draft Sub-Volume 8).

ICS3-07
Deletion of the ATN NSAP address compression algorithm (ACA)

ICS3-08
Suppression of re-advertisement of routes in the case of changing mobile subnetwork connectivity 

ICS3-09
Conveyance of data link capability parameter in air/ground ISH PDU exchanges to signal protocol capabilities which are beyond 1st edition of Doc 9705 between air/ground and airborne routers in a backwards compatible manner

ICS3-11
Revised COTP acknowledgement (ACK) timer setting

ICS3-12
Potential amendment of existing mobile SNDCF and/or development of additional mobile SNDCFs to include new subnetwork types

ICS3-13
Potential enhancements to the DEFLATE algorithm to allow for the dynamic negotiation for the use of pre-stored dictionaries

ICS3-14
Potential additional mobile SNDCF option to allow maintenance of DEFLATE history window when changing ground stations or air/ground routers respectively

Note1 : ICS3-05 will not be treated in this validation report, as it is part of SV6 validation report. SV5 only refers to SV6 to provide ICS related systems management requirements.

2.4
Validation Objectives

The ATN Validation Objectives (AVOs) agreed by WGB are reproduced in Attachment A. The AVOs were developed under 4 major validation criteria, namely:

· Criteria 1: has the requirement been implemented?

· Criteria 2: do ATN systems interoperate?

· Criteria 3: does the ATN satisfy User Requirements?

· Criteria 4: does the ATN perform well?

Detailed definitions of each of the above criteria are provided in Attachment A. The coverage of the AVOs contributed to by Validation Exercises is given in Attachment C.

2.5
Validation Exercises

The validation exercises for this work have been specified by Eurocontrol. 

2.6
Validation Initiatives

All Validation Initiatives have been summarised in Attachment E. The purpose of the summary is to give some insight about the work achieved, and the confidence gained under the corresponding exercises. 

The summary reports are written in such a way that, in case further details are needed, the reader is provided with all the necessary references and contact points.

3. Validation Results

3.1 Doc 9705 Sub-Volume V Third edition text consistency

The draft third edition of the Doc 9705 Sub-Volume V has been developed under the control of the ATNP WG2. The procedures enforced by the WG2 ensure that any proposed change is firstly motivated, then consistent with current draft technical provisions and finally correctly drafted before incorporation in new version. All text changes resulting from this process are traceable.

Besides this Quality Assurance process, additional verifications have been performed throughout the draft third edition of the Doc 9705 Sub-Volume V development to ensure overall consistency and correctness both internally and in reference to other Doc 9705 Sub-Volumes and base standards (e.g., ISO Documents):

· An ATNP WG2 meeting held in July 2000 did a complete editorial review of the draft Frame Mode SNDCF SARPs ensuring the necessary editorial quality of the draft text. This meeting reviewed the correctness of outlines, title texts, presentation, figures and tables and internal consistency of cross-references.

· a final detailed review of the draft third edition of the Doc 9705 Sub-Volume V was made at a WG2 meeting held in Hawaii in March 2001.

From the above it can be concluded that there is sufficient confidence that the draft Internet SARPs for the Frame Mode SNDCF are specified in an unambiguous and consistent manner. 

3.2 Coverage by Implementations

The requirements contained in the draft Frame Mode SNDCF SARPs may be divided into two categories: those pertaining to ATN systems (i.e. how systems are built), and those pertaining to the Network deployment (i.e. how ATN systems are used, how the network is managed). 

Confidence has been gained in the draft Frame Mode SNDCF SARPs pertaining to ATN systems by implementing the specification in the prototype environment provided by Eurocontrol’s Trials ATN Router (TAR). A coverage analysis of the requirements associated with the specification has been performed with traceability from the draft SARPs through to implementation and test. 

Confidence has been gained in the draft third edition of the Frame Mode SNDCF SARPs pertaining to ATN deployment. As the TAR is widely employed in Flight Trials and is the basis for much of the operational software in use today, it clear demonstration has been made that the specification is implementable in operational systems.

4. Future Work

Further development work on the prototype software leading to flight trials is anticipated:

· Work undertaken by Eurocontrol in support of the development of the VDL Mode 4 SARPs is expected to result in a decision by the AMCP to specify the Frame Mode SNDCF for VDL Mode 4. It is likely that the implementation developed for the validation of the draft SARPs will be adapted for use in a VDL Mode 4 trial and used as part of the VDL Mode 4 validation. This will also result in further validation of the Frame Mode SNDCF.

· An experimental deployment of the Frame Mode SNDCF using VDL Mode 2 AVLC is also being planned, although not yet committed.

5. Conclusions

Based upon the above and the results of the set of validation exercises reported in this document and its Attachments sufficient confidence has been gained to conclude that the draft SARPs for the Frame Mode SNDCF are a mature basis for the upgrade or development of systems to be used in operational Air Traffic Management environment complying with stated User Requirements. It is therefore proposed that the ATN Panel endorse the recommendation in the main body of that document that the draft Frame Mode SNDCF SARPS be incorporated into the third edition of Document 9705.

ATTACHMENT A — Validation Objectives

A.1
Approach

The validation objectives in this Attachment are classified according to the criteria which are identified for ATN validation. Criteria define why a given validation objective/exercise increases the validation level of a (set of) ATN requirements. Four criteria have been defined in this document:

· Criteria 1: has the requirement been implemented?

· Criteria 2: do ATN systems interoperate?

· Criteria 3: does the ATN satisfy User Requirements?

· Criteria 4: does the ATN perform *well*?

A.1.1
Criteria 1: has the requirement been implemented? 

The Frame Mode SNDCF technical provisions must be implementable in ATN systems and procedures. Evidence of this will be given by the various developments under way. Exercises are necessary to ensure that all ATN requirements have been implemented in at least two distinct implementations. The contribution of these exercises to the overall ATN Validation is: "the following ATN requirements have been implemented in development X by Y". 

Candidate validation exercises to assess this criteria include: 

· Analysis: review of acceptance reports, qualification reports, etc. available for the systems where requirements have been implemented. 

· Experiments: limited experiments targeted at demonstrating the implementation of the requirement(s). 

This Attachment does not recommend the development of experiments dedicated to the validation of this criteria. In case no evidence is found that a given (set of) requirement(s) has been implemented, its presence in Doc 9705 Sub-Volume V must be justified.

A.1.2
Criteria 2: do ATN systems interoperate?

The Frame Mode SNDCF technical provisions must lead to interoperable profiles. This has been assessed up to a certain point by analysis during SARPs editing. Exercises are necessary to ensure that ATN requirements lead to implementations that interoperate. 

Another issue to be considered under this criteria is the impact of choosing different sets of recommendations or options in a given interworking setup. 

Lastly, it is particularly important to verify that the provisions introduced in the Frame Mode SNDCF do not compromise interoperability with ATN systems that have been implemented according to the baseline Doc 9705 Sub-Volume V. Under this criteria, the issue of backward interoperability with ATN systems compliant with the baseline edition is therefore to be considered. 

Candidate validation exercises to assess this criteria include: 

· Analysis: review of PICS 

· Experiments: verification that a set of requirements lead to interoperable systems. Breakdown of this set into individual experiments depends on available platforms.

· Simulations: detailed models may be used in some specific cases to assess interoperability. 

This Attachment recommends that simulation is used only for cases that cannot be demonstrated in experiments using real implementations.

A.1.3
Criteria 3: does the ATN satisfy User Requirements?

A number of System Level Requirements have been defined in the ATN SARPs and Doc 9705 Sub-Volume I.  Exercises are necessary to ensure that these system level requirements are satisfied. 

Candidate validation exercises to assess this criteria include: 

· Experiments

· Simulations

· Analysis

A.1.4
Criteria 4: does the ATN perform *well*?

There is only minimal written criteria about the performance expectations for the ATN ICS. Yet, the properties of ATN protocols and of ATN network topologies will be an important element in the ATN evaluation.

Many performance figures that can be measured in ATN networks are relative to system performance or to data link capacity. In principle, these figures can be scaled to meet any performance target by appropriate system/network design.

Some performance figures are ATN intrinsic, e.g. average protocol overhead, and can be evaluated on experimental systems or through simulation.

Expected results is this area are not of a pass/fail nature. They provide indications on which ATN validation will be assessed.

Candidate validation exercises to assess this criteria include: 

· Experiments

· Simulations

· Analysis

Experimental and simulation results should be consistent. Simulation results can be confirmed by equivalent experiments in small configurations. This is a way to assess the validity of the simulation results obtained for larger configurations.

A.2
Coverage 

The set of validation objectives defined in this Attachment is meant to be complete in terms of the Sub-Volume V Third edition enhanced technical provisions coverage. Although new additional criteria and objectives could be defined, the current set is considered to provide the acceptable level of coverage. In other words, the Sub-Volume V enhancement incorporated in the third edition will be considered validated after successful verifications and executions of exercises derived from those objectives.

The details and depth of the verifications required are subject to external assessment as described below.

A.2.1
Conventions

Objectives are stated, as much as possible, in the form of sentences beginning with verbs like "verify", "show", "evaluate", etc. Being high level statements they are not meant to describe in detail the technical steps involved. In principle, one objective is expected to be refined into one or several validation exercises.

A unique reference of the form "AVO-3_nnn" is assigned to each objective. It is intended for use in exercise specifications.  

AVO reference numbers do not necessarily appear as increasing consecutive numbers. 

Validation objectives are presented in table format as follows:

Reference
Objective Description

AVO-3_nnn
Verify that ...

Where the term ‘AVO-’ identifies this as an ATN validation objective for the Third edition of Doc 9705 and the ‘nnn’ is the number assigned to the specific validation objective. When the term compliant is used in the AVO objective description without a reference to a specific version of Doc 9705 (i.e., baseline or third edition) this is to be understood to be referring to the Doc 9705 Sub-Volume V, Third edition.

A.2.2
Assessment

Normally, objectives state what is to be verified in order to derive a pass/fail verdict. However, it is not practical, nor even possible, to detail in this Attachment the exact degree and depth of verification that is required in order to declare an objective met. Similarly, this Attachment does not specify the number and type of topologies/configurations that should be tested (for an objective related to ATN routing topologies for example). 

These issues are considered to be part of an assessment process, which needs to be set up in parallel with the development and execution of validation exercises. The assessment process is responsible for:

· deciding which ATN requirements can be considered as validated without any specific exercises and provide justification for it.

· deciding for each objective what is the minimum number/type of exercises that are required in order to consider the objective validated. For example: need for two distinct implementations, the significant ATN profiles to be experimented, the combination of options to be tested, the configurations for which simulation is sufficient.

· deciding what are the ATN topologies/configurations to be investigated.

· specifying target values for ATN properties and performances. 

· relating actual validation exercises/results derived from these objectives to ATN database entries. 

A.3
Validation Objectives

A.3.1
Implementation of ATN systems and procedures (criteria 1)

The following exercises are meant to be conducted through analysis of existing documentation and reports: PICS, acceptance test reports.

The expected outcome is an indication that the Frame Mode SNDCF requirements that have been successfully implemented. As a result, some coverage analysis can be derived from these exercises. 

In these exercises, the term Frame Mode SNDCF requirements' is used to refer to mandatory requirements and to recommendations. The Frame Mode SNDCF options, as derived from PRLs, can be considered as out of the scope of these exercises. However, Frame Mode SNDCF options may be the subject of additional validation exercises to verify that they are neither needed nor "dangerous" to the ATN service when implemented.

The term 'implemented' in this context is not restricted to 'implemented in operational/avionics systems'. Prototypes and pre-operational are also capable of validating the 'implementability' of Doc 9705 Sub-Volume V technical provisions. The degree of confidence required, hence the type of implementation, is an issue for the assessment procedure to establish (see 2.4).

AVO-3_110
Verify that all requirements specified for the Frame Mode SNDCF have been implemented.



A.3.2
Interoperability (criteria 2)

The ATN Internet Communications Service SARPs specify the ATN Network and Transport Layers in terms of their constituent protocols and functions. They mandate certain features, recommend others and document a wide variety of options without mapping these to real world systems (e.g. Routers and Host Computers). The large number of possible combinations of standards, recommendations and options complicates the validation process.

Within each type of ATN system defined in SARPs (ES, GG-BIS, AG-BIS, A-BIS), there are a number of possible ATN compliant solutions (called hereafter ATN Compliant Profiles). A Profile is defined as a specific choice of recommendations/options allowed by the SARPs. Validation must prove that all these possible profile solutions interoperate. When this is not the case, the ATN SARPs must be in error and cannot be validated as they stand. 

Experiments will contribute to the definition of a practical number of interoperable ATN components of various types (e.g. air-ground Router, ground-ground Router, ATC Host Computer etc.) by identifying ATN Compliant Profiles for them. These Profiles will be constructed from the standards, recommendations and options specified in the ATN SARPs.

It must be noted that the focus of the validation effort is on the enhancements introduced between the pre-existing baseline Sub-Volume V technical provisions and the third edition of Sub-Volume V.  However, the validation will confirm the interoperability of the third edition Sub-Volume V enhanced features with the existing baseline configuration.  

Hence, interoperability objectives concentrate on the dialogue between systems and the service provided by those systems, including:

·  interoperability between systems compliant with the third edition of Doc 9705, and also,

· backward interoperability between third edition compliant systems and systems that have been implemented according to the baseline Doc 9705 Sub-Volume V.

A.3.2.1
Data transfer

Data transfer exercises should investigate various transport user situations. Depending on the tool used, transport users may be:

· raw data exchanges with no relationship to ATN transport users. This data exchange type only serves the purpose of demonstrating the transport provider capabilities. It should not be used to demonstrate the ATN capability to support any specific ATN user type.

· models of ATN transport users. These data exchanges can be tailored to reflect the characteristics of real application behaviours. These models include setting of average messages length, time distribution patterns, etc. 

· prototype/real applications using ATN transport service. These data exchanges can be used in demonstration of capability to support ATN user applications.

AVO-3_205
Verify that a compliant airborne BIS or air-ground BIS implementing the Frame Mode SNDCF to deal with changing subnetwork connectivity will interoperate with a peer BIS also implementing the Frame Mode SNDCF.

A.3.2.2
Enhanced compression mechanisms

AVO-3_254
Verify compliant airborne and air-ground BISs supporting negotiation of pre-stored Deflate dictionaries will interoperate. 

AVO-3_255
Verify compliant airborne and air-ground BISs supporting a mobile SNDCF option to allow recovery of compression state when changing ground stations will interoperate. 

A.3.3
User Requirements (criteria 3)

The only applicable user requirement is the ability of the ATN to support new subnetwork types that do not provide an ISO 8208 interface.

AVO-3_302
Verify that a compliant airborne BIS or air-ground BIS implementing the Frame Mode SNDCF can interoperate over a non-ISO 8208 subnetwork..

A.3.4
ATN properties and performances (criteria 4)

This section can be viewed as a list of objectives which validates the assumed or implicit User Requirements. Other than the ATN SARPS and Doc 9705 Sub-Volume I, no other formal ICAO source document is available which states the expected technical high-level properties/performances of the ATN.  Generally many of the performance characteristics of the ATN (e.g., number of mobile users to be supported) will be determined on a local or regional basis.

The assessment procedure is required to define the expected values/targets against which the ATN properties and performances will be evaluated. 

Until these expected values are specified, an objective of the form "Evaluate X" should be interpreted as "Evaluate X. Verify that X is acceptable". The acceptability criteria for such a general case is:

· exercises derived from this objective do not reveal SARPs inconsistencies or gaps,

· observed performances are consistent with provision of ATN user services,

· observed performances are scaleable to future ATN configurations or ATN systems.

A.3.4.1
Enhanced mobile SNDCFs 

AVO-3_411
Show that compliant airborne and air-ground BISs implementing the Frame Mode SNDCF deal minimise air/ground exchanges during handoff between Ground Stations. 

ATTACHMENT B — High Level Validation Tool Descriptions

B.1
Trials ATN Router Validation Tool

Tool Identification 

Name
Trials ATN Router (TAR)

Category
Prototype/Trials implementation

Description
Pre-operational ATN Airborne BIS, air-ground BIS, ground-ground BIS.

The system is compliant with the second edition of Doc 9705 Sub-Volume V

Contact Point and/or Supplier
Supplier: Airtel-ATN

Contact point: Frank O’Connor

Tool Version and Date
Release J

Supporting Hardware
SUN Workstation

Supporting Operating System and/or Software
Solaris 2.7



ATN Systems
· End System (up to the Transport service)

· Intra-Domain Intermediate System

· Ground-ground BIS

· Air-ground BIS

· Airborne BIS

· Other

Protocols
· ISO 8073

· ISO 8602

· ISO 8473

· ISO 9542

· ISO 10747

· ISO 10589

· ISO 8802 SNDCF

· ISO 8208 SNDCF

· ISO 8208 Mobile SNDCF

· Frame Mode SNDCF

CNS/ATM-2 Specifics
Enhancements supported:

· ICS3-01

· ICS3-02

· ICS3-03

· ICS3-05

· ICS3-06 (partially)

· ICS3-07

· ICS3-08

· ICS3-09

· ICS3-11

· ICS3-12

· ICS3-13

· ICS3-14

Connectivity Information:  ISO 8082, and X.25 subnetworks,

Notes

The standard Release J of the TAR requires a small patch before the Frame Mode SNDCF source code can be compiled in.

ATTACHMENT C — Coverage of Validation Objectives by Validation Exercises

Validation Objective
Validation Exercise
Exercise Title

AVO-3_110
AVE_102
Verify that all requirements specified for the Frame Mode SNDCF have been implemented.

AVO-3_205
AVE_215
Verify that a compliant airborne BIS or air-ground BIS implementing the Frame Mode SNDCF to deal with changing subnetwork connectivity will interoperate with a peer BIS also implementing the Frame Mode SNDCF.

AVO-3_254
AVE_215
Verify compliant airborne and air-ground BISs supporting negotiation of pre-stored Deflate dictionaries will interoperate. 

AVO-3_255
AVE_215
Verify compliant airborne and air-ground BISs supporting a mobile SNDCF option to allow recovery of compression state when changing ground stations will interoperate. 

AVO-3_302
AVE_215
Verify that a compliant airborne BIS or air-ground BIS implementing the Frame Mode SNDCF can interoperate over a non-ISO 8208 subnetwork..

AVO-3_411
AVE_215
Show that compliant airborne and air-ground BISs implementing the Frame Mode SNDCF deal minimise air/ground exchanges during handoff between Ground Stations. 

Attachment D – Validation Exercises

D.1
AVE_102 Requirements Analysis and Verification

D.1.1
Objectives 

The objectives of this exercise were:

1. To analyse the requirements to a detailed level sufficient to provide individual identification and categorisation for each requirement in the specification.

2. To develop a high level design for an implementation of these requirements as a subsystem of the TAR.

3. To verify correctness and completeness of the requirements.

D.1.2
Exercise Specification

The exercise was performed by inspection and analysis of the draft SARPs. A table of requirements was prepared with each requirement identified by a combination of its source text, a reference into the source document and an internal reference. The requirements were categorised according to their functional area. A high level design was then prepared according to the specification.

Through a series of design reviews, the High Level Design was verified to be a complete implementation of the specification. Any missing or ambiguous requirements were also identified.

D.1.3
Exercise Results

A High Level Design document was successfully prepared as a result of this process and a number of deficiencies corrected in the draft SARPs. Confidence was thus gained that the specification was complete and could be implemented by a group of competent Software Engineers.

D.2
AVE_215 Implementation and Test

D.2.1
Objectives 

The objectives of this exercise were:

1. To prepare a Test Plan for an implementation of the Frame Mode SNDCF demonstrating coverage of all of the requirements identified and categorised by AVE_102.

2. To implement the High Level Design using a Ethernet subnetwork for laboratory testing of the SNDCF.

3. To implement the test plan and demonstrate a successful and complete set of test results for the implementation of the specification.

D.2.2
Exercise Specification

The Test Plan was developed by the Airtel implementation team from the categorised requirements. Each requirement was analysed and assigned a test method i.e.

· TST
Testable.

· INS
Inspection

· NT
Not Testable.

· NI
Not Implemented

· ANL
Analysis

For all testable requirements, a set of test specifications was prepared with each requirement tested by at least one test. All tests were performed in test configurations that used two or more Trials ATN Routers.

The test scripts were prepared using the existing test harness for the TAR. The software was implemented as a subsystem of the current release of the TAR with a number of minor extensions.

Mobile operation was simulated using an Ethernet and an external source of Join and Leave Events (i.e. scripted). An Ethernet was used as a convenient non-8208 subnetwork.

D.2.3
Exercise Results

All tests were completed with a pass result. The exercise demonstrated that:

1. The implementation was able to established data link communications between two systems over an Ethernet 

2. Compressed data could be exchanged using both Deflate and LREF compression algorithms. 

3. Use of Deflate dictionaries was demonstrated.

4. Handoff between two Ground Stations was demonstrated with retension of both LREF and Deflate compression state.

5. Recovery from data transfer errors was demonstated with re-synchronisation of the Deflate compressor to the most recently successfully transferred packet.

6. Robustness of the implementation with respect to a number of error conditions was also demonstrated.

The exercise also served as a further validation of the completeness and correctness of the draft SARPs.
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