ATNP WG1 WP 5-23


JWG WP____


WG2 WP____ 


WG3 WP 7-37








Aeronautical Telecommunication Network Panel (ATNP)


WG1, JWG, WG2, WG3


Munich, Germany


17-29 June 1996








Prepared by:  Gigi Louden, MITRE/CAASD


Presented by:  Ron Jones, United States Federal Aviation Administration








Proposed Format for ATN SARPs Validation Report











This document proposes an outline for the validation report that will be presented to the second meeting of the ICAO ATNP in November, 1996.  The validation report consists of two parts -- the body of the report, a draft of which in the form of a working paper to ATNP/2, was presented in Brussels -- and a series of appendices, which is the focus of this paper.  The appendices to the validation report are a compilation of the validation activities and results.  A separate appendix is provided for each SARPs Sub-Volume.  Each such appendix contains the following:  validation approach and strategy, summary of validation objectives and results, validation environment and tools, validation scenarios, validation test reports and results, summary and conclusions, and defect reports.  An appendix summarizing the validation of a common system level scenario is also included.
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Proposed Format For ATN SARPs Validation Report


1.0  Introduction


This paper proposes an outline for the validation report that will be presented to the second meeting of the International Civil Aviation Organization (ICAO) Aeronautical Telecommunication Network Panel (ATNP) in November, 1996.  The validation report consists of two parts -- the body of the report, and a series of appendices.





The body of the report provides an overview of what is being validated, the overall philosophy behind the validation approach, and a recommendation based on the validation results for consideration by the ATNP.  A Working Paper (ATNP WG3 WP 6-15) was presented at the Joint Working Group 2 and Working Group 3 meeting in Brussels proposing the content of the body of the report (in the from of a draft working paper from the ATNP JWG to ATNP/2).  The proposal was accepted with minor modifications, was re-issued as ATNP WG3 WP 6-15 Revision A, and will comprise the body of the validation report.  This WP will be presented to the WG1 and the JWG in Munich for approval and forwarding to the panel secretary.





The appendices to the validation report constitute a compilation of the specific validation tests conducted, along with the results of each.  Complete traceability to the validation objectives is given, thus providing a comprehensive documentation trail of the entire validation effort.  A separate appendix (Appendices A through I), is provided for each Aeronautical Telecommunication Network (ATN) Standards and Recommended Practices (SARPs) document as shown in Table 1-1, below.  Appendix J documents the validation activities and results related to validation of a common system-level scenario that was used by the States and organizations participating in the ATNP working groups as a common basis to validate ATN functionality.





The structure and contents of these appendices is described further in the sections that follow.


�



Document�
Subject�
Appendix�
�
�
�
�
�
Sub-volume 1�
System Level Requirements�
A�
�
Sub-volume 2, Part 1�
Air/Ground Applications, Context Management (CM)�
B�
�
Sub-volume 2, Part 2�
Air/Ground Applications, Automatic Dependent Surveillance (ADS)�
C�
�
Sub-volume 2, Part 3�
Air/Ground Applications, Controller Pilot Data Link Communications (CPDLC)�
D�
�
Sub-volume 2, Part 4�
Air/Ground Applications, Flight Information Services (FIS)�
E


�
�
Sub-volume 3, Part 1�
Ground/Ground Applications, Message Handling Service (MHS)�
F�
�
Sub-volume 3, Part 2�
Ground/Ground Applications, Inter Centre Communications (ICC) (Air Traffic Service Interfacility Data Communications (AIDC)�
G�
�
Sub-volume 4�
Upper Layer Architecture�
H�
�
Sub-volume 5�
Internet Communications Service�
I


�
�
Not Applicable�
Common System-Level Operational Scenario�
J�
�



Table 1-1:  ATN SARPs Documents and Associated Validation Report Appendices


�
2.0  Structure of Validation Report Appendices B Through I


This section describes the structure and content of validation report appendices B through I.  Appendix A is structured somewhat differently, because it relates to Sub-volume 1 SARPs, which is at a higher (system) level than the remaining SARPs.  Appendix J is also somewhat different in that it deals with a common system-level operational scenario rather than with SARPs.  Appendices A and J are therefore described in later sections.





ICAO ATNP Working Groups 1, 2, and 3 have adopted a consistent validation approach that enables traceability to the requirements and allows for a validation documentation trail to be established.  In particular, a Validation Data Base (VDB) has been developed, consisting of the following key components:





•	A requirements (“shall”) table.  The “shall” table lists every requirement (“shall”) statement in each of the SARPs





•	A Validation Objectives (VO) table. A VO is a high-level requirement or a collection of lower-level related requirements intended to achieve a specific purpose





•	A validation scenario table





Appendices B through I basically capture the highlights of the VDB, along with some related information as described below. The basic unit of traceability that is reported on in Appendices B through I is the VO.  Specifically,  each of the validation report appendices contain some or all of the following parts, as appropriate:





•	An overview of the general validation approach and strategy taken





•	A summary of the VOs and the associated validation results





•	A description of the validation environment and tools used





•	Validation scenarios





•	Validation test reports and results





•	Summary and conclusions





•	Defect reports





Each of these appendix parts is described in detail below.





2.1  Validation Approach and Strategy


In this section, a brief, descriptive overview of the validation approach is presented.  The overview includes, at a minimum, items such as:





•	SARPs version being validated





•	A list of participating  States or organizations 





•	Validation approach used by each state or organization.  For example, in Appendix H for the upper layers, it is stated that the United States (US) UL validation strategy consisted of a two-step approach.  The first step was to use test driver tools to emulate ground and air Application Service Elements (ASEs) to exercise UL primitives.  The second step was to use limited CM and CPDLC prototypes to exercise all the UL primitives and, in fact, to exercise all the UL test scenarios at least once.





•	Limitations.  Limitations of the approach taken by each state or organization are covered.  Clear distinctions between what has been done and what has not been done are presented.





	For example, in Appendix B for CM, it is stated that the US CM prototype consists of the Logon and the Logon Response only;  other CM message pairs have not been implemented by the US.





	As another example, in Appendix D for CPDLC, it is stated that the US CPDLC prototype available in November was not intended to cover every CPDLC message pair in the SARPs.  Instead, the CPDLC prototype consists of a thread such that when CM and CPDLC are used together, that all the UL primitives were exercised at least once.  On the other hand, the CPDLC thread was sufficient to demonstrate that one can set up a connection between the ground application and the air application, exchange basic information between the ground and the air application, and terminate the connection.  It was also shown that all CPDLC messages could be compiled using the ASN.1 compiler.  Also, the CPDLC prototype developed by the US consisted of the ground application pieces only, but Eurocontrol is developing air application pieces with which the US ground pieces can interoperate.





2.2  Summary of Validation Objectives and Results


This section is a high-level summary table of the Validation Objectives and the associated validation results.  The information in this part is derived principally from the VO table, which is an integral part of the VDB.  For each VO, this table consists of the following items:





•	VO identifier -the identifier for the VO





•	Short name - a short phrase summarizing the VO or high level requirement





•	Description - a more detailed description of the VO





•	Sub-volume 1 reference - a reference to the appropriate Subvolume 1 system level requirement that captures this VO





•	Validation completion status - “Yes” if validation effort by participating states and organizations has been completed;  “No” otherwise.  Note that “validation complete” does not necessarily mean that the given VO successfully passed.  Validation can be complete but the VO may not have passed.





•	Date of completion - the date validation was completed.  A  date appears only when completion status is “Yes”.  If validation has not been completed, the date is left blank.





•	Table of States and organizations validating the given VO.  For each state or organization, this table consists of the following items:





–	State or organization validating the given VO





–	Validation method - the level of acceptable validation method as defined in items a through g of Section 2.4 of the body of the report (ATNP WG3 WP 6-15 Revision A).  For review, they are as follows:





a.	Two or more independently developed interoperating implementations validated by two or more states/ organizations.





b.	Two or more independently developed interoperating implementations validated by one state/organization





c.	One implementation validated by more than one state/organization





d.	One implementation validated by one state/organization





e.	Partial implementation validated by one or more state/organization





f.	Simulation, analysis, and inspection only (e.g., verify the ASN.1 compiles correctly, the use of modeling tools, etc.)





g.	Analysis and/or inspection only





	Note that items a through e involve prototype implementations.  Note also that if a validation method of a, b, c, e, f, and g is used, there may be more than one row in the table, that is, there may be more than one state or organization doing the validation





–	Validation means - the validation means that is used to validate the given VO.  The validation means are as defined in ATNP WG3 WP 5-17.  They are included here for review, rank ordered by order of preference from highest to lowest:





1.	Target Environment Testing (TE).  Requirement are validated by testing in the target environment.  It is assumed that an implementation has been developed.





2.	Interworking (IW).  Interoperability is demonstrated between two or more independent implementations.





3.	Prototype Implementation (IW)





4.	Simulation (S)





5.	Formal Modeling (FM)





6.	Inspection and Analysis (IA)





7.	Engineering Judgment (EJ)





–	Prototype implementation by - if a validation means of PI was used, the state or organization that developed the prototype implementation





–	Validation result arising from the given state or organization’s validation effort- “Pass” if the VO is attained with the expected result, “Fail” if the VO is not attained or not attained with the expected result





–	Reason for VO failure, if the validation result for the given VO was “Fail” - a brief explanation of why the VO could not be validated.  For example, the result was not what was intended, the result was not what was expected, the VO is believed to be infeasible, etc.





–	Scenario identifiers - a list of scenario identifiers associated with this VO (see description of test scenario table below).





•	Summary validation result - “Pass”, “Fail”, or “Inconclusive” in accordance with the following rules:





–	If the validation results for the given VO arising from the validation efforts of all states or organizations are “Pass”, then the summary validation result is “Pass”.





–	If the validation results for the given VO arising from the validation efforts of all states and organizations are “Fail”, then the summary validation result is “Fail”.





–	If the some of the validation results for the given VO are “Pass” and some are “Fail”, but different validation means were used, then the result arising from the highest ranked validation means shall be used as the summary validation result.





–	If some of the validation results for the given VO are “Pass” and some are “Fail”, but the same validation means were used, a summary result of “Inconclusive” shall be assigned, and the ATNP will review the results and arbitrate a decision.





•	Defect report written - “Yes” indicates that a defect report has been generated.  If the entry is “Yes”, it is followed by a defect report number.  “No” indicates that a defect report has not been written.





2.3  Validation Environment and Tools


This part of the validation report describes the validation environment used.  If simulation or prototyping is done, the development platforms, test platforms, development tools, and test tools are described.  Included are any emulators, simulators, driver tools, prototyping tools, any other software, and laboratory equipment.  If modeling is performed, the modeling tools are described.  It should be clear from this part in conjunction with the two previous parts, how the given SARPs are tested with SARPs for layers above or below.  It should also be clear where prototypes are used as opposed to where drivers or emulators are used.





2.4  Validation Scenarios


This part is present only if a validation means that requires the use of validation scenarios was used, such as PI, TE, IW, or S.  If other validation means were used requiring no validation scenarios, the words “Not Applicable” appear under this heading.  Validation scenarios used by each participating state or organization appear in this section and are organized by state or organization.  The validation scenarios are part of the VDB.  Each validation scenario contains the following information, as appropriate:





•	Scenario description - a brief, high level description of the scenario





•	Observable input - a brief description of the input or stimulus





•	Internals description - description of the internal processing that is to be validated





•	VO - the VO identifier associated with this scenario





•	Requirement numbers - the requirement numbers associated with this scenario.  The requirement number is a unique, ICAO assigned number that has been given to each individual “shall” statement.  Note:  only requirements with a validation method of PI, TE, IW, or S will be included in this column.





•	Observable output - the expected output





•	Validation test report references - pointers to validation test reports associated with this scenario





•	Date completed - date the test scenario was completed





2.5  Validation Test Reports and Results


This section consists of the validation test reports associated with each validation scenario.  If there are no validation test reports, the words “Not Applicable” appear under this heading.  Validation test reports include specific test scripts, providing detailed, step-by-step testing instructions along with expected outputs  The results of the tests are recorded beside the expected outputs.  The test scripts basically constitute the next lower level of detail below the validation scenario level.  Test scripts are grouped by validation scenario and by state or organization.





2.6  Summary and Conclusions


In this section, a list of the VOs that could not be validated is given, along with the reason the validation could not be completed.  Examples of reasons the validation could not be completed include items such as lack of time, tools, or resources, results of the validation tests were different from what was expected, the validation objective does not appear feasible, the intent of the validation objective is different from what was originally anticipated, the validation objective is not desirable, or there was something wrong with the prototype or simulation that has not been repaired.





General conclusions regarding the validation results are summarized here.  For example, if it is believed that the validation that has been performed on the given SARPs is insufficient or leads to inconclusive results, this is stated here.  If problems with a particular portion of the SARPs, such as the ASN.1 compiler or the state machine are found, this is indicated here.





2.7  Defect Reports


This section contains the Defect Reports generated as a result of the validation of the given SARPs.





3.0  Structure of Validation Report Appendix A


This section describes the structure and content of Appendix A, which deals with the system level requirements of Sub-volume 1.  Because these requirements are at the high level and there are relatively few of them, they constitute the basic unit of traceability that is reported on.  Furthermore, because the high level requirements may span numerous and assorted VOs, Appendix A is compiled by representatives from all states and organizations participating in validation activities.  Appendix A consists of the following parts:





•	An overview of the general validation approach and strategy taken





•	A summary of the system level requirements and associated validation results





•	Summary and conclusions





•	Defect reports





Each part of Appendix A is described further below.





3.1  Validation Approach and Strategy


This section gives a brief overview of the validation approach.  Specifically, validation of the system level requirements consists of performing inspection and analysis to ensure that the VOs needed to satisfy these system level requirements have been validated to a sufficient level of completeness as part of the validation of the other Sub-volumes.  The VOs that track back to Sub-volume 1 requirements have been flagged in Appendices B through I with a Sub-volume 1 reference.





3.2  Summary of System Level Requirements and Results


This section consists of a table of system level requirements, the associated VOs from the other Sub-volumes that reference the given system level requirements, and the validation results, that provides the following information for each system level requirement:





•	System level requirement identifier - a unique, ICAO assigned identifier





•	Short name - a short phrase summarizing the high level requirement





•	A table of VOs that track to the given system level requirement, consisting of the following items:





–	VO identifier - the identifier for the VO





–	Short name - a short phrase summarizing the VO





–	Validation completion status - validation status of either “Yes” or “No”





–	Date completed - date the validation of this VO was completed.  This field is blank if the validation has not been completed.





–	Validation result - the result of the validation, which is either “Pass”, “Fail”, or “Inconclusive”





•	System level requirement validation completion status - the validation status of the system level requirement, determined using the following ground rules:





–	If validation has been completed for all VOs associated with the given system level requirement, the validation status is “Yes”.





–	If validation has not been completed for all VOs associated with the given system level requirement, the validation status is “No”.





•	Date completed - date the validation of this system level requirement was completed.  This field is blank if the validation has not been completed.





•	Validation result - result of the validation, determined using the following ground rules:





–	If the validation results for all VOs associated with the given system level requirement are “Pass”, then the validation result for the system level requirement is “Pass”.





–	If the validation results for all VOs associated with the given system level requirement are “Fail”, then the validation result for the system level requirement is “Fail”.





–	If the validation result for at least one VO associated with the given system level requirement is either “Fail” or “Inconclusive”, then the validation result for the system level requirement is “Inconclusive”.





3.3  Summary and Conclusions


General comments regarding the validation results appear in this section.





3.4  Defect Reports


Any defect reports associated with system level requirements appear in this section.





4.0  Structure of Validation Report Appendix J


This section describes the structure and content of Appendix J, which deals with validation of a common, agreed-upon, system level scenario used for interoperability testing of the ATN.  Appendix J contains the following:





•	Overall scenario description





•	States participating in the execution of the scenario





•	Overview of the test environment, platforms, and tools used





•	Step by step scenario description





–	Inputs or stimuli





–	Processing expected





–	Expected output





•	Validation result - “Pass”, “Fail”, or “Inconclusive” along with reasons for “Fail” or “Inconclusive”





•	Date completed





•	Summary and conclusions





•	Defect reports





5.0  Summary


This document has proposed an outline for the validation report that will be presented to the second meeting of the ICAO ATN Panel in November, 1996.  The validation report is intended to be a compilation of all the major validation activities that took place, along with the results of each, thus providing complete traceability to the validation objectives and the system level requirements.  The proposed validation report would be finalized at the October 1996 meetings of the ATNP working groups.
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