Processing instructions:

Scope:

Howto get XSDs, 424 Record Layout, and the 424 Document from the 424A UML model

1. UML Modeling
1.1. Attribute Definitions
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Figure 1 424A Attribute Definitions in the UML Model.
· The name of a data type is derived from the full 424 name, without whitespaces, slashes etc.

· The parentCategory in the UML model must be “Data Types”

TODO
· Each attribute has a general class with data common for both ASCII and XML.

· The name has a “A424A” prefix, e.g. “A424ARunwayLength”
· Attributes are copied from ARINC 424-19:

· “reference”






Ok
· “attribute name” (old name: field name)


TODO
· “abbreviated name”





Ok
· “content” 






Ok
· “description” 






Ok
· “source” 






Ok
· “examples” 






Ok
· “additional info” 





Ok
To be used for additional text which is not part of Source or Content, e.g. in 5.14 or 5.172:
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[image: image2.png]5.36 Latitude (LATITUDE

Definition/Description: The “Latitude™ field contains the
latitude of the navigational feature identified in the record.

Source/Content: _ Geographic positions whose latitudes
must be included in the data base are defined during route
design. many of them in official government publications.
The field is constructed as follows. The first character
position contains the alpha character “N™ or “S™ indicating
whether the latitude is north or south of the equator. “N™ is
entered for latitudes falling on the equator. The following
cight numeric characters define the latitude in degrees,
minutes, seconds. tenths of seconds and hundredths of
seconds. Degree, minute and second symbols and the
decimal point are suppressed.

Note: Some RNAV system users may elect to round off
latitude values to resolutions of less than one
hundredth of a second prior to the entry of these data
ino the airbome computer.

The navigation reference points to be defined by latitude
and longitude coordinates are listed in Figure 5-8.
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· ASCII specific data
· The class name has a “ASCII” prefix, e.g. “ASCIIRunwayLength”

· Attributes

· “length”






Ok
· “content” 






Ok
· “examples” 






Ok
· “additional info” 





Ok
· References: 
· ASCII Datatype: One of numeric/alphanumeric/alpha
Ok
· XML specific data
· The class name has a “XML” prefix, e.g. “XMLRunwayLength”
· Attributes

· “content” 






Ok
· “examples” 






Ok
· “additional info” 





Ok
· References: 

· To the xml type implementing this data type
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Figure 2  ASCII and XML specific Content Descriptions.
Attributes intentionally left blank must be populated with a default value ($NA, see ‎2.1.3). The document generation script will report errors on all completely empty attributes.









Ok
The “description”, “source”, “content”, and “examples” attributes exist in the A424A, the ASCII, and the XML records. If empty, they are discarded by the extract tool. If values are present in the ASCII or the XML frame, they should be printed with the suffix of either ASCII or XML.
 







Ok
In the 424A output, attributes will be formatted:




Ok

<Attribute Name> (<Abbr. Attribute Name>)


Reference Number: <Reference Number>


… 


Description….

Example:

Record Type (S/T)

Reference Number: 5.2



















Attributes will be sorted by Reference Number




Ok
1.2. Record Definitions
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Figure 3 Runway Record Definitions.

Record Definitions (yellow classes in the UML model) ...  

· Are identified by populated UDPs ASCII_START_INDEX and ASCII_END_INDEX and ASCII_RECORD_REFERENCE

Ok
· ASCII_ALTERNATE_ ATTRIBUTE_NAME may store a different name listed in the records table in 4.1.x as compared to the official attribute name. This is normally not needed, but e.g. in 4.1.12.1 (Company Route Primary Record), 5.3 (Customer/Area Code) is listed twice, once as “Customer Code” and once as “Area Code”








Ok
CHECK: Is this still needed after we have created sub-attributes like 5.53.1 and 5.53.2?
Example: [image: image6.png]4.1.12.1 Company Route Primary Records

Column Field Name (Length) Reference

1 Record Type (1) 52
2thrud Customer (3) 53





· ASCII_ATTRIBUTE_NAME_EXTENSION may store any extension to the regular attribute name listed in the records tables, usually “Note x”. This information will always be listed in the attribute name column.
Example: [image: image7.png]113 thru 114 |[ICAO Code (2) Note3 | 5.14
115 Section Code (1) Note3| 5.4
116 Subsection Code (1) Note3| 5.5




· The <<XML>> and <<ASCII>> stereotypes are used for attributes and associations which are only part of either the ASCII or the XML representation










TODO
· If attributes defined in the record layout are part of multiple ASCII records (typically the primary and the first columns of the continuation record), then the attributes listed before can be comma-separated lists (see section “‎2.2” below)










Ok
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Figure 4 Runway Record Descriptions.
Record Descriptions (blue classes in the UML model) are identified by a populated recordReference Attribute

· It is assumed, that each recordReference field value is unique

· It is assumed, that each definition has an associated class named “ASCIIxxxRecordProperties” (starting with “ASCII” and ending with “RecordProperties” and covering the common attributes like section and subsection code.
· Attributes are copied from ARINC 424-19:

· “recordReference”






Ok
· “recordName”







Ok
· Tagged Values: Attributes have a limited size of 256 characters in Rational Rose. Thus larger text fields are stored as UDPs:

· RECORD_DESCRIPTION








TODO: Convert old UDPs into EA Attributes, fix scripts:
For all text between the heading and the table (red in the example below)

· RECORD_NOTES









TODO: Convert old UDPs into EA Attributes, fix scripts
For all text / notes behind the table (green in the example below)

· Example (from 424-18):

· [image: image9.png]5 NDB NAVAID Flight Planning Continuation

Records
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· For now, we leave the “Description” / “Notes” attributes in the model for a better, visual presentation in the record type diagrams, but everybody should be aware that these fields are incomplete.
These fields will be auto-populated from the UDPs, thus changes will be overwritten.








Ok
· Main sections like 4.1.6 need to be modeled as a record description as well. This record must be associated to the related “RecordProperty” class in order to get the section/subsection code.
[image: image10.png]4.1.6 Enroute Airways Records (ER’

The Enroute Airways file will contain the sequential listing
of officially published airways and other established ATS
Routes by geographical areas. The file also contains
published airways specific to helicopter operations.




· A UDP REQUIRED_BY_FMS as boolean exists at the Attribute, Association and Inheritance Level to store the information if this data is required by FMS or any other embedded system. It will be used only for UML Features of the Record Types section (yellow + XML-RecordProperties (UID)).
A principle in data modeling is, to a void duplicate storage of redundant information. Instead, the value is only stored once, and references are created to point to this value. This concept is applied in the A424A UML model as well.
E.g. the Airport ICAO identifier and ICAO code are stored only with the Airport Record. The Runway Record carries only a link to the related Airport. In order to populate the information start/end columns, attribute name, etc… in the generated ASCII format for information inherited this way, association classes labeled ASCIIAssociationProperties_<targetClass>_<sourceClass>record are created to characterize the association. For these two attributes Airport ICAO code and identifier, the Tagged Values RECORD_REFERENCE, ALTERNATE_ATTRIBUTE_NAME, ASCII_START_COLUMN, ASCII_END_COLUMN in the association class are populated.
CHECK IF THESE ARE ATTRIBUTES OR UDPs!!!
In the 424A output, records will be formatted:




Ok

<Record Name> (<SectionCode><SubsectionCode>)



… 


Description….

Example:

Airport Primary Records (PA)
Records will be sorted by Section / Subsection / Primary/Continuation Records 
Ok
1.3. XMLRecords (section 6)
· Sorted alphabetically by ClassName





TODO
· The parentCategory must not be “Data Types”

· All class names starting with XML





TODO
· All classes not having the ‘ASCII’-stereotype



TODO
· To be listed: ClassName, TagName, included Attributes, isFMS

TODO
· Full XML vs. Embedded XML:

· Current model has e.g. links from runway to STARs, these links are marked with the <<XML>> stereotype. Are these links really required for the full XML, or are they embedded (optimized) XML (thus Required_For_FMS only)

2. General Coding Options

2.1. Text formatting options
The following HTML-like tags can be used to highlight information in the text:

· bold text <b>xyz</b>







Ok
· underlined text <b>xyz</b>






Ok
· italics <it>xyz</it>







Ok
· line breaks<BR>







Ok
· Line breaks in the Attributes / Tagged Values (Cr / CrLf) will be ignored. Thus they can be used to make the / Tagged Values more readable, but they do not have influence on the word output.












Ok
· Check if Soft line breaks (like <Shift><Enter> in Word, ACII 11) are needed

· e.g. in 5.6 Heliport Identifier…

· All Notes-sections in indented sections

· Centered alignment <center>bla</center>




Ok
· As alignments cannot be changed in one line, a new line is inserted in front of and after the text to be centered



Ok
· <commentary>bla blub…</commentary> is outputted as


Ok
                               COMMENTARY:
     Bla blub …. (Style type Commentary heading / Commentary text)
· Lists <li>xyz</li>, to be converted to “bulleted format”
TODO (low priority)
· Enumerations








Ok
· <enum class="className" attribute="attrName" description="descriptionName" caption="Figure 5-1…."/>
· See section “‎2.1.1” below for details
· Figures:
· <img src="fig5-1.gif " width="60" caption=”Fig. 5-1 bla”>

Ok
· See section “Figures” below for details
2.1.1. Enumerations

· Enumerations in the UML model are identified by the ‘enumeration’ – stereotype.

· Enumeration attribute keys are stored as attribute names in the enumeration

· Descriptions are stored as RoseDescriptions in the model
· Enums can be included by the following tags into any text section:
<enum class="className" attribute =" attrName " description= "descriptionName" caption="Figure 5-1…."/>

· className is the name of the UML class storing the data (mandatory field).

· attrName and descriptionName are the table headers which are to be listed in the document. If not present, the default Values are “Attribute” and “Description”.
· caption is the caption (optional).
· Make sure to use Double Quotes (ASCII-Character 34, ") in the definition, not the Word quotation character (“); Check if Single Quote is also allowed in HTML (ASCII-Character 39, ‘)

2.1.2. Figures

· Images are stored externally in the same path where the Enterprise Architect file is located.

· Images can be included by the following tags into any text section:
<img src="fig5-1.gif" width="100" caption=”Fig. 5-1 bla”>

· src is the filename

· width is the width of the image in percent of the column width, default value is 100%.
· caption is the caption (optional).

2.1.3. Default Values

Attributes and Tagged Values intentionally left blank must be populated with a default value. The “Not Applicable” type as defined by AMDBs shall be used. The default values will not be visible in the document. They are only used to validate the completeness of model.



	Format
	Default Value

	String
	$NA

	Integer
	-32765

	Real
	-32765.0

	Date
	00000002


2.2. Attributes being part of multiple records / Multiple, identical attributes in one record / Same records of identical layout
[image: image11.emf]
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Figure 5test123
Preferred UML solution for this example: Have a MSA class, with a 1 – n relationship to MSA Section, MSA Section would have SEC_BRG, SEC_ALT, SEC_RAD

Consequence:

· ASCII_RECORD_REFERENCE can be a comma-separated list, storing all records









Ok
· ASCII_START_COLUMN/ASCII_END_COLUMN can also be a comma- separated list, storing all start/end values




Ok
· ASCII_START_COLUMN / ASCII_END_COLUMN must have same length Ok
· If ASCII_RECORD_REFERENCE.length > 1 then
· ASCII_START/END_COLUMN must be prefixed by a “namespace” as listed in ASCII_RECORD_REFERENCE, separated by a ‘@’ character









Ok
· ASCII_ALTERNATE_ATTRIBUTE_NAME / ASCII_ATTRIBUTE_NAME_EXTENSION: if populated, they must have a namespace prefix like the start/end column values.

Ok
· Example:
· ASCII_RECORD_REFERENCE: 4.1.20.1, 4.1.20.2
· ASCII_START_COLUMN: 4.1.20.1@14, 4.1.20.1@20, …
· ASCII_END_COLUMN: 4.1.20.1@19, 4.1.20.1@25, …
3. Implementation
· Messages of type ‘Warning’ are issued for any inconsistencies found in the UML model.
· Office Primary Interop Assemblies (for the installed Office version) and Rational Rose have to be installed on the machine running the script.
4. Modification to 424
· The “ASCII Character Type” column has been renamed to “ASCII Type” to make it shorter and consistent with XML listing

· XML units are metric (SI), see ICAO Annex 5

· Problem: CRCs for RNP data block

· Bearings in Radians?
· Combined ASCII fields like 5.58 (rwy. mag. bearing) or 5.42 (waypoint type) will be split into distinct subchapters for the XML representation
· Section numbers like 5.58.1 used for new sections closely related to existing ones 

· Section numbers like 5.1000 used for completely new XML content

· Specify stricter validation rules on the XML side as outlined for the runway identifier?

· Which attributes for the XML specification should be added to the document? More? Some would love to have all information printed, but this would make the document much bigger. Other option would be to have those information only electronically available.

Gone to attachment 7 of the 424A strawman!
5. Questions

5.1. Full XML and optimized XML


[image: image13]
· What is the relationship between A424A XML and NDBX XML? Is there any?

· Should NDBX XML be a subset of A424A XML, or are they completely independent XML formats?
Will the A424A XML structure be similar to the A424A ASCII record representation, or will it be directly like the UML model: UML classes are XML Elements, UML attributes are XML attributes?
5.1.1. XML Record Layout as sketched in Nov. 2008 during the Annapolis meeting

Feature Type:'VHF_Navaid_Primary_Record'
	Name:
	VHF_Navaid_Primary_Record

	Aliases: 
	ND_VHF_NAVAID_PRIMARY_RECORD

	Definition: 
	

	Attribute Names:
	Record_Type, Customer/Area_Code, Section_Code, Sub_Section_Code, Airport_ICAO_Identifier, Airport_ICAO_Code, Blank, VOR_Identifier, Blank, VHF_Navaid_ICAO_Code, Continuation_Record_Number, VOR_Frequency, NAVAID_Class, VOR_Latitude, VOR_Longtitude, DME_Ident, DME_Latitude, DME_Longitude, Station_Declination, DME_Elevation, Figure_of_Merit, ILS/DME_Bias, Frequency_Protection, Datum_Code, VOR_Name, File_Record_Number, Cycle_Date, 



Feature Type:'VHF_Navaid_Note_Continuation_Record'
	Name:
	VHF_Navaid_Note_Continuation_Record

	Aliases: 
	ND_VHF_NAVAID_NOTE_CONTINUATION_RECORD

	Definition: 
	

	Attribute Names:
	Record_Type, Customer/AreaCode, Sub_Section_Code, Airport_ICAO_Identifier, Airport_ICAO_Code, Blank, VOR_Identifier, Blank, VHF_Navaid_ICAO_Code, Continuation_Record, Application_Type, Notes, Reserved, File_Record_Number, Cycle_Date, 



Feature Type:'VHF_Navaid_Simulation_Continuation_Record'
	Name:
	VHF_Navaid_Simulation_Continuation_Record

	Aliases: 
	ND_VHF_NAVAID_SIMULATION_CONTINUATION_RECORD

	Definition: 
	

	Attribute Names:
	Record_Type, Customer/AreaCode, Sub_Section_Code, Airport_ICAO_Identifier, Airport_ICAO_Code, Blank, VOR_Identifier, Blank, VHF_Navaid_ICAO_Code, Continuation_Record, Application_Type, Blank, Facility_Characteristics, Reserved, Magnetic_Variation, Facility_Elevation, Reserved, File_Record_Number, Cycle_Date, 


5.1.2. More general XML Record Layout

No primary / continuation records any more
Feature Type:'VHF_Navaid_Record'
	Name:
	VHF_Navaid_ Record

	Aliases: 
	ND_VHF_NAVAID_ RECORD

	Definition: 
	

	Attribute Names:

(former note continuation)

(former simulation cont.)
	Record_Type, Customer/Area_Code, Section_Code, Sub_Section_Code, Airport_ICAO_Identifier, Airport_ICAO_Code, Blank, VOR_Identifier, Blank, VHF_Navaid_ICAO_Code, Continuation_Record_Number, VOR_Frequency, NAVAID_Class, VOR_Latitude, VOR_Longtitude, DME_Ident, DME_Latitude, DME_Longitude, Station_Declination, DME_Elevation, Figure_of_Merit, ILS/DME_Bias, Frequency_Protection, Datum_Code, VOR_Name, File_Record_Number, Cycle_Date, 
Application_Type, Notes, Reserved
Application_Type, Blank, Facility_Characteristics, Reserved, Magnetic_Variation, Facility_Elevation, Reserved


5.1.3. UML layout
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	Name:
	Runway

	Attribute Names
	customerAreaCode, customerCode, runwayMagneticBearing, RunwayBearingTrueIndicator, runwayIdentifier, runwayGradient, LTPAlliposidalHeigt, landingThresholdElevation, displacedThresholdDistance, stopway, notes, …

	Associations
	AirportHeliport, NavaidChoice…

LandingArea, ElevatedPoint…


	Name:
	LandingArea

	Attribute Name
	Type, runwayLength, runwayWidth

	Associations
	


	Name:
	ElevatedPoint

	Attribute Name
	position, elevation, verticalDatum

	Associations
	RunwayPointUsage…


( This approach will be evaluated for the existing Runway and Airport records. A comparison with the output of embedded XML will be made.
5.1.4. A424 XML as superset of the embedded XML
A Full Baseline difference is that embedded XML has only attributes flagged by the REQUIRED_FOR_FMS UDP.
XML would require the REQUIRED_FOR_FMS flag being part of the data set.

6. Implemented Records

6.1. A424A Runway Record

· The three A424 runways records 4.1.10.1, 4.1.10.2, 4.1.10.3 are modeled in UML.

· New class ASCIIRunwayRecordsDescription (in blue) is defined to populate the A424 general description from chapter 4.1.10.

[image: image15.emf]ASCIIRunwayRecordProperties

<<ASCII>> sectionCode : A424ASectionCode = P

<<ASCII>> subSectionCode : A424ASubsectionCode = G

<<ASCII>> continuationRecordNo : A424AContinuationRecordNo

<<ASCII>> continuationRecordApplicationType : A424AApplicationType

<<ASCII>> fileRecordNo : A424AFileRecordNumber

<<ASCII>> cycleDate : A424ACycleDate

(from 00 - Shared)

<<ASCII>>

11

ASCIIRunwayRecordsDescription

<<ASCII>> recordReference = 4.1.10

<<ASCII>> recordName = Runway Records

<<ASCII>> description = This file contains runway information.

<<ASCII>> notes = N/A

<<ASCII>>


· A424 record 4.1.10.1 (Runway Primary) contains the ICAO identifier and ICAO code of the corresponding airport. In order to populate the information start/end columns, attribute name, etc… in the generated ASCII format, association classes labeled ASCIIAssociationProperties_Runway_AirportHeliportrecord is created to characterize the association Runway belongs to AirportHeliport. It carries the references of the Datatypes corresponding to the Airport ICAO code and identifier. For these two attributes, the UDPs RECORD_REFERENCE, ALTERNATE_ATTRIBUTE_NAME, ASCII_START_COLUMN, ASCII_END_COLUMN are populated with the information extracted from chapter 4.1.10.1/4.1.10.2/4.1.10.3.
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<<ASCII>> attributeName1 = airportIcaoIdentifier
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AirportHeliportRecord

(from 05 - Airport/Heliport)


· The concept of association class ASCIIAssociationProperties_OriginClassName_TargetClassName can be generalized for any type of unidirectional association (including aggregation and composition). Example: ElevatedPoint is a class common for many records, and the attributes latitude, longitude, shall not carry any information related to the Runway record. Class ASCIIAssociationProperties_Runway_ElevatedPoint is created to populate the information start/end columns… from Runway record for attributes latitude, longitude and elevation..

· Limitation: only one class of association is allowed per association. Consequence: former class RunwayPointUsage is deleted and replaced by a class LTP, containing the same attributes, which inherits from ElevatedPoint.
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<<ASCII>> thresholdCrossingHeight : A424AThresholdCrossingHeight
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<<ASCII>> latitude : A424ALatitude
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(from Geometry)


6.2. A424A Airport/Heliport Record

· Records 4.1.7.3 can not be modeled so far: need a reference to FIR_UIR record which is not modeled in the current version. Need to restore the FIR_UIR record










TODO
7. Document Generation

The script will load an existing document (presumably the ARINC 424A file), and insert the auto-generated portions of text. Therefore the following Bookmarks must exist in the word file:

· ATTRIBUTE_DEFINITION_START
· ATTRIBUTE_DEFINITION_END
· ASCII_RECORD_LAYOUT_START
· ASCII_RECORD_LAYOUT_END
· XML_RECORD_LAYOUT_START
· XML_RECORD_LAYOUT_END
Everything between the respective start/end tags will be deleted and replaced by the content of chapters 4 / 5 / 6.
The template must also contain the following styles:

· Body Text

· Caption

· Commentary Heading
· Commentary Text

· Glossary Heading
(for highlighting the attribute items)

· Heading 2
· Hyperlink

· Table Text
7.1. Open Questions:

· Table Captions for ASCII and XML records?

· Number captions automatically? How to handle references to figures and tables dynamically?
Open points:
· Purpose of class “Operational Distance” which was created in the Runway package?

· Implement a script which will remove from the model all the information which is no more relevant:

· Content of former UDPs “NDBX_TRACEABILITY” etc…
TODO
· Standard Description of UML classes from package Records only. Warning: keep this information for classes from package Datatypes, otherwise some useful information will be lost in classes <<enumeration>> and <<codeList>>…TODO
· Rename UDP ASCII_RECORD_NAME in ASCII_ALTERNATE_ATTRIBUTE_NAME…TODO
· Add the “blanks” in the UML model (at the Record Level) so that the script can populate the blank (spacing/reserved) information directly while generating the ASCII format. …TODO
Errors in the UML Model

· 5.1001 Start Of Validity  => Start of Validity

· 5.1002 End Of Validity  => End of Validity

