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�Introduction

This document provides guidance to users of the ATN Requirements Database (ATNDB) developed by Eurocontrol.

The ATN Requirements Database contains Draft ATN Standards And Recommended Practices material (SARPs) and some of the associated guidance in structured table form. 

This format allows users to browse through, search, analyse the ATN material in a traceable manner. The chosen database system (MS Access) also provides hooks for future developments around the ATN Requirements Database.

The database entries are related to the source ATN Manual text by a unique item tag. The tag has been inserted as hidden text into the source files to allow the two supporting applications to establish links, exchange information or automate maintenance.

Notes on Issue 2.0 of this document

This issue accompanies version 1.0 of the ATN Requirements Database. Changes on this document have been motivated by needs expressed at ATNP/WG2 for additional information fields to be added to the database. 

Previous issues of this document contained guidance on the ATN Database Viewing application developed under MS Access. Since this application will have its own lifecycle, all related information have been moved to a separate document that will be released with this application. 

Background Information

The ATN Requirements Database was produced as part of the ATN validation strategy.

The work was based on the 2nd edition of the ATN Manual, using the Microsoft Word for Windows format pre-publication text distributed by CENA on behalf of ICAO. The published hardcopy edition of the ATN Manual is assumed to be identical to this text. 

The database was created in four main steps:

Markup of ATN Manual text

Transfer of information to DBMS

Analysis and categorisation

Consolidation

Markup of the ATN Manual

During this step, chapters and appendices were read through and searched for the following information:

sentences that express an explicit requirement, recommendation or option.

sentences or paragraphs that contain user requirements, or which are based on assumed user requirements.

sentences or paragraphs that contain guidance text or notes.

definitions, abbreviations or references

In addition to these text based elements, a number of table based or graphic based elements were marked up separately:

APRL and MORT entries which may also hold explicit requirements, recommendations or options.

figures or other tables that can be taken as a whole (i.e. they will be represented in the database as embedded objects instead of text strings)

Each element is assigned a unique markup reference that allows the tracing of information between the ATN Manual and the ATN Requirements Database.

Transfer of Information to DBMS

The information was transferred from Winword format into DBMS using standard exchange facilities provided in Winword package (e.g. AccessExporter macro). Before being exported, information was gathered into Winword tables using the markup references.

Analysis and Categorisation

Once the initial database was generated, requirements were analysed in order to determine their nature. Categories were defined to reflect the basic user needs in classifying requirements, e.g. per protocol, per system type, per subnetwork, etc.

For further information, see section on “Analysis Categories” below.

Consolidation

Consolidation refers to the establishment of links and relationships between requirements and to verifications that can be made using these. In the current state of the ATN database, an initial consolidation was performed based on some proposed relationships. 

For further information, see section on “Relationships” below.

Limitations

The ATN database is not intended to hold a complete representation of guidance material contained in ATN Manual Chapters. However, these chapters have been analysed during the markup process and searched for possible implicit requirements.

In the absence of a hardcopy reference text (at the time the markup was made), all page number references should be considered as indicative. Differences in page numbers may appear due to local printer characteristics or differences in Winword page setups. 

Supporting tools

The ATN database was developed under Microsoft Access 1.1. Initial marked up source text is maintained by Microsoft Word 6.0 in order to provide OLE 2.0 capabilities.

From version 1.0 onwards, the ATN database is maintained under Microsoft Access 2.0.

Database tables are kept separate from the viewing application specific queries, forms and macros. These tables can therefore be accessed by another DBMS provided that a suitable import facility is provided. This is true in particular for Paradox. 

In case import function from MS Access is not available in user’s own DBMS, a common format may used  to transfer information. This requires an initial conversion in Access using the suitable export function. Available MS Access export formats include:

Paradox 3.X

FoxPro 2.5

dBase IV

SQL database

Note	some DBMSs may not support the OLE Object data type which is used for some database entries (e.g. figures).



Database Structure

What does the ATN database hold?

The ATN database contents can be divided into two main groups of information:

information extracted from the ATN Manual, via the markup process. This information reflects the ATN Manual as is and does not contain any analysis or interpretation. For example: source text, section reference, APRL table index, etc.

analysis and interpretation information which reflects the database generation process including analysis, categorisation and consolidation. 

The central table around which the database is organised is called the “Requirements” table. It holds the information that pertains to all types of entries. Additional tables are used to hold partial information (e.g. APRL details) or common information (e.g. table of content title).

Information extracted from ATN Manual

The tables and table fields that hold this information reflect the ATN Manual as is and do not contain any analysis or interpretation. They have been collected from ATN Manual Winword files using a controlled procedure. 

This information is held in five tables in addition to the “Requirements” table. Greyed field in the following figure corresponds to analysis and interpretation information.
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Analysis and interpretation information

The tables and table fields that hold this information reflect the database generation process including analysis, categorisation and consolidation. 

This information is held in seven tables in addition to the “Requirements” table. Greyed field in the following figure corresponds to information extracted from ATN Manual.
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Tables

This section contains descriptions of ATNDB tables that make the ATN Requirements database. These descriptions use the following conventions:

“Field”, “Type” and “Len” columns respectively contain the field name, type and length that are used in the MS Access table definition. These information are reproduced here using MS Access conventions and data types but they can easily be adapted to most of other databases systems. 

Memo and OLE Object type fields do not have a maximum length.

Field name in bold typeface indicates the primary key field for the corresponding table.



ATNDB Information

This table has a single record that holds the information required for version control.

Field�Type�Len�Description��Configuration Item ID�Text�20�Internal identification. Yet to be determined.��Version Number�Text�50�‘n.m’ for approved versions; ‘n.m.p’ for editor’s versions��Version Date�Date�—�Date of last modification before release. File last modification date cannot be trusted for this information��Version Status�Text�50�Working Draft, Draft or Issue ��Comments�Memo�—�Additional information��

Requirements

This is the central table around which the database is organised. It holds the information that pertains to all types of entries. Special items have additional information fields in separate tables, these are:

APRL entries, see “APRLs” table.

MORT entries, see “MORT” table.

Definitions, abbreviation definitions and references, see “Definitions and Reference” table.

Figures and tables, see “Objects” table.

Field�Type�Len�Description��Item�Text�10�Unique reference generated during mark-up process��Item Position�Integer�2�Relative order of the item in the ATN Manual. This information is used for sorting purposes only��Text�Memo�—�Text extracted from the ATN Manual��Ref�Text�15�reference to ATN Manual section��Page�Text�10�approximate page number reference in ATN Manual��Type�Text�5�markup category (e.g. requirement, recommendation, etc.) see “Markup Categories” table��Cat Gen�Byte�1�analysis category - general. See “Analysis Categories”��Cat Sys�Byte�1�analysis category - systems. See “Analysis Categories”��Cat Protocol�Byte�1�analysis category - protocols. See “Analysis Categories”��Cat Subnet�Byte�1�analysis category - subnetworks. See “Analysis Categories”��Validation Methodology�Text�10�Applicable validation methodology(ies)��Validation Status�Text�10�Current validation status��Package Number�Number�1�ATN Package Number where the requirement applies. Value "-1" means "not specified"��

APRLs

This table contains the details of individual APRL entries. It is linked to the “Requirements” table by the “Item” field. 

Field�Type�Len�Description��Item�Text�10�Unique reference generated during mark-up process��ISO Standard�Text�10�Reference to ISO standard containing PICS Proforma on which this APRL is based��Index�Text�50�PICS proforma reference��Feature�Text�255�PICS proforma feature description (function, parameter, etc.)��ISOReferences�Text�100�ISO base standard clause references��ISOStatus�Text�50�ISO status including predicates��ATNSupport�Text�50�ATN support requirement including predicates��ISORange�Text�100�ISO permissible range of values��ATNRange�Text�50�ATN permissible range of values��

MORTs

This table contains the details of individual MORT entries. It is linked to the “Requirements” table by the “Item” field. 

Field�Type�Len�Description��Item�Text�10�Unique reference generated during mark-up process��Index�Text�10�Reference of MORT entry as found in ATN Manual��Format�Text�1�type of MORT table to which this entry belongs: “A” attributes, “O” operations, “N” notifications, “B” name bindings��Attribute�Text�255�MO attribute name��Type of Attribute�Text�50�MO attribute type��AttributeOperation�Text�50�Operations allowed on attribute��Notification�Text�255�MO notification name��ClassOperation�Text�255�MO operation on class��ClassName�Text�255�MO Class name��Superior�Text�50�Superior class��ISO Ref�Text�50�ISO standard reference��ATN Support�Text�50�ATN support status (e.g. “M”, “R”, “O”)��

Definitions and References

This table contains the details of definition entries. It is linked to the “Requirements” table by the “Item” field. This table holds the information contained in the front section of the ATN manual.

Field�Type�Len�Description��Item�Text�10�Unique reference generated during mark-up process��Key�Text�50�keyword, abbreviation or standard reference��Description�Memo�—�associated description��

Objects

This table contains the details for objects that are held in the database as embedded objects. It is linked to the “Requirements” table by the “Item” field.

Field�Type�Len�Description��Item�Text�10�Unique reference generated during mark-up process��Object�OLE Object�—�Winword object containing a portion of ATN manual (e.g. figure)��

Markup Categories

The markup categories classify the ATN database entries according to their role in the ATN Manual, e.g. requirements, recommendations, definitions, etc. This table holds descriptive information for all the identified categories.

Field�Type�Len�Description��Category�Text�5�Short form name for markup category��Category Name�Text�20�Long form name for markup category��Description�Memo�—�Description of markup category��

The categories that have been defined so far are:

Category�Category Name�Description��ABDEF�Abbreviation�Abbreviation definition��DEF�Definition�Definition of term��GUID�Guidance�supporting text of any kind not specifically attached to a requirement.��NOTE�Note�supporting text of any kind starting with "Note. - " in the ICAO style.��OPT�OPTION�An option. This category is neither a requirement nor a recommendation. Implementor are permitted to implement this feature or not, at their own discretion.��REC�RECOMMENDATION�An explicit recommendation. Following ICAO guidelines, this text must include the word “should”.��REF�Reference�Standard reference��REQ�REQUIREMENT�An explicit requirement. Following the ICAO style, this text must include the word “shall”��tba�To Be Assigned�This category is temporary. It has been given to a number of entries which may be UR or GUID, but for which further analysis is required.��UR�User Requirement�A User Requirement or text that contains assumed User Requirements. These requirements are not explicitly identified in the ATN Manual, but have been identified as such during the mark-up process.��

Analysis Categories

Analysis categories have been assigned to all requirements, recommendations and options in the database. An analysis category may be viewed as a means of subsetting the database into groups that pertain to a common topic. 

Four separate categorisations reflect different angles from which the database may be viewed

Systems

this category indicates to which type(s) of ATN systems the requirement applies. See “Categories of Systems” table.

Protocols

this category indicates to which protocol, if any, the requirement applies. See “Categories of Protocols” table.

Subnetworks

this category indicates to which subnetwork(s), if any, the requirement applies. See “Categories of Subnetworks” table.

General

this category relates to general topics not covered by other categories such as routing policy, QoS, management communication, etc. See “Categories for General” table.

All Category tables contain descriptive information about the categories that have been defined. They are linked to the “Requirements” table via the “Category Number” field.

Field�Type�Len�Description��Category Number�Byte�1�Unique category identifier��Category Name�Text�20�Short category name��Category Description�Text�255�Category description��

Categories of Systems

Systems categories defined so far are defined in the following table. It is important to note that these categories overlap. For instance to retrieve requirements that are applicable to ATN intermediate systems (with no further restriction), entries with the following values must be selected: “All Systems”, “IS”, “BIS”, “Non BIS”, “L2IS”, “L1IS”, “Ground BIS”, “Air/Ground BIS” and “Airborne BIS”. 

The relationships between the system categories are depicted in the following diagram.
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�Category Name�Category Description��0��None assigned (default value)��1�All Systems�All Systems (including ATN systems and non-ATN systems which interoperate with ATN Systems)��2�All ATN Systems�All ATN Systems��3�IS�ATN Intermediate Systems (including BIS, non-BIS, Level-1 and Level-2 IS)��4�BIS�Boundary (Inter-Domain) Intermediate Systems��5�Non BIS�Intermediate Systems that are not BIS��6�L2IS�Level 2 Intra-domain Intermediate Systems��7�L1IS�Level 1 Intra-domain Intermediate Systems��8�Ground BIS�Ground BIS (involved only in ground-ground communications)��9�Airborne BIS�Airborne BIS (normally used in air-ground comms only)��10�Air / Ground BIS�Ground BIS also connected to an air/ground subnetwork��11�ES�ATN End Systems��12�Non-ATN Systems�Non-ATN Systems which interoperate with ATN systems��255�(n/a)�Not applicable to any type of system��

Categories of Protocols

Protocol categories defined so far are defined in the following table. SNDCF and SNAcP categories are added to this list because they correspond to sublayers of the network layer, and can be considered as (sub-)protocols in this categorisation. 

The ‘Upper Layers’ category is reserved for ATN requirements on management application and communication infrastructure.

The relationships between the protocol categories are depicted in the following diagram.
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�Category Name�Category Description��0��None Assigned (default value)��1�Network Layer�All Network Layer Protocols��2�ISO 8473�Connectionless Network Protocol��3�ISO 9542�ES to IS Routing Information Exchange Protocol��4�ISO 10589�IS to IS Intra-domain Routing Information Exchange Protocol��5�ISO 10747�IS to IS Inter Domain Routing Protocol��6�SNDCF�Sub network dependent convergence functions��7�ISO 8802-2 SNDCF�SNDCF for LAN subnetworks��8�ISO 8208 SNDCF�SNDCF for X.25 type subnetworks��9�ISO 8208 MobileSNDCF�SNDCF for mobile subnetworks��10�CIDIN SNDCF�SNDCF for  Common ICAO Data Interchange Network (CIDIN)��11�SNAcP�Sub network Access Protocols��12�ISO 8802-2 SNAcP�SNAcP for LAN subnetworks��13�X.25�SNAcP for X.25 subnetworks��14�CIDIN SNAcP�SNAcP for Common ICAO Data Interchange Network (CIDIN)��15�Transport Layer�All Transport Layer Protocols��16�ISO 8073�Connection Oriented Transport Protocol Class 4 over Connectionless Network Service��17�ISO 8602�Connectionless Transport Protocol��18�Upper Layers�All Upper Layers Protocols��255�(n/a)�Not Applicable to ATN protocols, or to one protocol in particular���

Note 	SNDCF categories should not be confused with SNAcP categories nor with categories of subnetworks described below. The same SNDCF may be used on different subnetworks offering the same SNAcP. Conversely, different SNDCFs may be used on the same SNAcP (e.g. ISO 8208 SNDCF and ISO 8208 mobile SNDCF).

Categories of Subnetworks

Assignment of a subnetwork category indicates that the corresponding requirement is limited to contexts where the subnetwork(s) are in use. It may also indicate a requirement on the subnetwork itself. 

Categories of subnetwork are limited to the general properties as defined in routing standards and in the ATN model. Real subnetworks have not been defined as categories because no requirements were found that make explicit reference to one of them.

The relationships between the subnetwork categories are depicted in the following diagram.
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�Category Name�Category Description��0��None assigned (default value)��1�All SN�All ATN Subnetworks (or subnetwork types)��2�Air / Ground�Air / ground subnetworks��3�Airborne�Airborne subnetworks��4�Ground�Ground-ground subnetworks��5�Broadcast�Broadcast subnetworks��6�Point to point�Point to point subnetworks��7�General Topology�General Topology Subnetworks��255�(n/a)�Not applicable to ATN subnetworks��

Categories for General

General categories defined so far are: 

�Category Name�Category Description��0��Not Assigned (default value)��1�Management�Management related requirement��2�Management Functions�Management application functions as defined in ISO/IEC 10164��3�Management Comms�Management communications support including CMIP��4�Management Info�ATN Managed Objects specifications��5�Routing�Routing related requirement��6�Routing Topology�Routing topology e.g. domains, areas, etc.��7�Routing Policy�Policy requirements��15�Routing Comms�Routing communications ��8�Network Design�Requirements on ATN designers��9�Network Operation�Requirements on ATN operators��10�Addressing�Addressing, addressing plans, addressing authorities��11�QoS�Quality of service specification and control��12�Priority�QoS related to priority��13�Security�QoS related to security��14�Congestion�QoS related to congestion��16�Safety�Safety related requirements��255�(none)�No general category applicable - At least one of the other categories must be applicable��

Relationships

Relationships are described in section � REF _Ref311028669 \n �3.3� below. Relationships information is held in five tables:

Relationship itemof

Relationship sonof

Relationship if

Relationship aliasof

Relationship noteof

All these tables obey the same template:

Field�Type�Len�Description��Item�Text�10�Requirement Item Reference��Related Item�Text�10�Related Requirement’s Item Reference��

This table definition constrains the pairs (Item, Related Item) to be unique in a given table. The underlying relationships are of the type ‘many-to-many’.

Annotations 

Annotations may be added at any time by ATN database users to any given database entry. Link to the “Requirements” table is made via the “Item” field. 

Annotations are not defect reports, although they may be used to record problems and comments on ATN requirements. Annotations distributed with the database should always be considered as comments made by their respective authors. They do not imply any agreement from ATNP/WG2.

For the time being each user will hold his own copy of the database, therefore newly added annotations will not be visible to others. In case an annotation is meant to be distributed to other users is it recommended to set the “Public” flag. Distribution procedures may be defined in the future that make use of this flag. 

Field�Type�Len�Description��Annotation ID�Long�4�Unique annotation identity��Item�Text�50�Unique reference generated during mark-up process��Date�Date/Time�8�Date at which the annotation was inserted��Author�Text�50�Author of the annotation (or initials)��Annotation Text�Memo�—�Description of problem, question or comment��Public�Yes/No�1�yes if the annotation may be selected for distribution to other users��

Table of Contents

The full ATN Manual table of contents is available in the database. It is linked to the “Requirements” table via the “Ref” field. 

Field�Type�Len�Description��Ref�Text�20�Section reference��Title�Text�255�Section title��Page�Text�2�Approximate page number��Chapter�Text�3�Enclosing chapter or appendix ��Level�Byte�1�Nesting level of the section��Section Id�Integer�2�Unique section identity��

Relationships 

Relationships are set between requirements to model the following situations:

Compound requirements made of several sub requirements: itemof

this relation indicates that a source item is a part of a larger item. This occurs for instance in bulleted lists where each bullet may represent a requirement without being in itself sufficient for understanding. In the statement "X shall A and B", we may want to consider "A" and "B" as individual requirements, however "A" without context may be difficult to understand. We need to link "A" and "B" to "X shall"

Requirements relevant only when a specific recommendation is implemented: if

this relationship establishes a dependency to some recommendation or option. The item is considered as not applicable when the associated recommendation or option is not satisfied (or not implemented).

Requirements implied by another requirement: sonof

this relation establishes a dependency on a source item which is a requirement to indicate that the ‘son’ is a consequence of the ‘father’. For example, all TP4 APRL entries with "M" status are implied by the requirement that mandates compliance to ISO 8073.

Requirements equivalent to another requirement: aliasof

this relation indicates that the item is a reformulation of the associated item. 

Notes attached to requirements: noteof

this relation indicates that the note refers to the corresponding item. Notes without such a relationship will be by default associated with the entire paragraph where they appear.

These relationships are implemented as tables holding pairs of related requirements. Therefore all relations are potentially of the ‘many-to-many’ type. This however does not mean that all these relations have a clear semantics for ‘many-to-many’ related entries. 

The recommended use for these relationships is:

itemof:	since this reflects containment, the relation should be restricted to ‘many-to-one’ type,

sonof:	‘many-to-many’ cases can be found,

if:	‘many-to-many’ should be avoided. Dependency on several entries can be interpreted in two ways: ‘AND’ and ‘OR’. More complex dependencies (e.g. complex predicates) have no easy representation.

aliasof:	allowed

noteof:	allowed

�

Change Control Information 

All the information pertaining to change control is maintained in a physically separate database file. Without this, any change in the Change Control information, e.g. new VRCI, implementation of CP, etc. would require the issue of a new version of the ATN database in a synchronised manner.

CCB procedures define the means by which VRCIs are archived and maintained. This ‘database of VRCIs’ will not be duplicated under MS Access. 

The mapping information between VRCIs and the ATN database is held in a separate MS Access file named cc.mdb which contains the following tables:

Map DR, Map CR, Map CP

These three tables are based on the same template. They establish a relationship between ATN Requirements and their corresponding DR, CR or CP as applicable. The mapping is allowed to be of the many-to-many type. These mappings only reflect the status of all VRCI material at the time the database is accessed, this information is not subject to version control and therefore may change without notice from the CCB. Only mappings to CPs in ACCEPTED state can be considered as binding.

�embed MSDraw ���

The following table contains the Map CP definition. The other two tables are based on a similar structure with appropriate field names. 

Field�Type�Len�Description��CP ID�Text�12�Change Proposal Reference��Item�Text�10�ATN Database Item Reference��

Change History

This table holds history information about ATN database changes. Only CPs are entitled to justify for changes into the database. 

A special CP reference value “(none)” is used for the initial creation of all the database entries.

Field�Type�Len�Description��CP ID�Text�12�Change Proposal Reference��Item�Text�10�ATN Database Item Reference��ATNDB Version Number�Text�10�ATNDB Version number where the CP was implemented��ATNDB Version Date�Date�—�ATNDB Version date where the CP was implemented��Action�Text�20�Type of modification: CREATED, MODIFIED, DELETED��Notes�Text�50�Additional information��



�Doc_title �Guide to the ATN Requirements Database�		Ref. �Doc_ref�DED1/EAS3/STA_RDB/DCO/009�







�Doc_date�10-Feb-95�	�Doc_revno�Issue 2.0 �	�PAGE�ii�



�Doc_date�10-Feb-95�	�Doc_revno�Issue 2.0 �	�PAGE�15�





Upper Layers



Transport Layer



ISO 8073



ISO 8602



TS



COTS



CLTS



Network Layer



ISO 8473



ISO 9542



ISO 10589



ISO 10747



SNDCF



ISO 8802-2 SNDCF



ISO 8208 SNDCF



ISO 8208 Mob. SNDCF



CIDIN SNDCF



SNAcP








