		[bookmark: _Toc46216716][bookmark: _Toc56316563][bookmark: _Toc221600642]
	



FIXM v1.0 Primer

 Executive Summary
The Flight Information Exchange Model (FIXM) is a data interchange format for sharing information about flights throughout their lifecycle. FIXM is part of a family of technology independent, harmonized and interoperable information exchange models designed to cover the information needs of Air Traffic Management. The realm of flight control has evolved extremely rapidly in the previous decades from using localized, uncoordinated systems to implementing national, highly integrated systems. Now the expansion of air travel requires another step: trans-national integration of flight control systems. This effort requires many standardization steps, but one of the most important is the common definition of the data that constitute a “flight.” FIXM (Flight Information Exchange Model) provides the models that implement this standardization. When a majority of flight control systems are able to read and write flight messages in a common FIXM format, they will be able to coordinate the handling of air traffic seamlessly.

The FIXM Primer is the entry point to FIXM. It provides an introduction to FIXM, sets it into context and outlines the resources that support its usage.
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[bookmark: _Toc326926428][bookmark: _Toc329000352]Introduction
[bookmark: _GoBack][bookmark: _Toc326926429]The Flight Information Exchange Model (FIXM) is a data interchange format for sharing information about flights throughout their lifecycle. FIXM is part of a family of technology independent, harmonized and interoperable information exchange models designed to cover the information needs of Air Traffic Management.
The FIXM Primer is the entry point to FIXM. It provides an introduction to FIXM, sets it into context and outlines the resources that support its usage.The current version of the Primer corresponds to FIXM v1.0, containing:
· ICAO 2012 Flight Plan
· NAS Extensions to the ICAO 2012 Flight Plan
[bookmark: _Toc329000353]Intended readership
The target audience for the FIXM Primer is:
· All related ATM instances that have a need for exchanging Flight information
· Expert in the Flight domain and ATM expert modellers having an interest in the global harmonisation of Flight information
· Developer of systems and information services that require interoperable exchange of Flight information
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[bookmark: _Toc328145504][bookmark: _Toc328149610][bookmark: _Toc328150415][bookmark: _Toc328150559][bookmark: _Toc328150880][bookmark: _Toc328151161][bookmark: _Toc328151307][bookmark: _Toc328151452][bookmark: _Toc328151740][bookmark: _Toc328408349][bookmark: _Toc328409728][bookmark: _Toc328410887][bookmark: _Toc328413342][bookmark: _Toc328414091][bookmark: _Toc328414181][bookmark: _Toc328414297][bookmark: _Toc328414771][bookmark: _Toc328414860][bookmark: _Toc328414950](all available at http://www.fixm.aero.)
[bookmark: _Ref322080024][bookmark: _Toc328145505][bookmark: _Toc328149611][bookmark: _Toc328150416][bookmark: _Toc328150560][bookmark: _Toc328150881][bookmark: _Toc328151162][bookmark: _Toc328151308][bookmark: _Toc328151453][bookmark: _Toc328151741][bookmark: _Toc328408350][bookmark: _Toc328409729][bookmark: _Toc328410888][bookmark: _Toc328413343][bookmark: _Toc328414092][bookmark: _Toc328414182][bookmark: _Toc328414298][bookmark: _Toc328414772][bookmark: _Toc328414861][bookmark: _Toc328414951]Reference 1: FIXM Data Dictionary v1.0 
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Introduction to FIXM
[bookmark: _Toc328143569][bookmark: _Toc328145494][bookmark: _Toc328149600][bookmark: _Toc328150405][bookmark: _Toc328150549][bookmark: _Toc328150870][bookmark: _Toc328151151][bookmark: _Toc328151297][bookmark: _Toc328151442][bookmark: _Toc328151730][bookmark: _Toc328408338][bookmark: _Toc328409717][bookmark: _Toc328410876][bookmark: _Toc328413330][bookmark: _Toc328414079][bookmark: _Toc328414169][bookmark: _Toc328414285][bookmark: _Toc328414759][bookmark: _Toc328414848][bookmark: _Toc328414938]FIXM stands for the Flight Information eXchange Model. It is a data model that intends to provide a common definition and structure of the data that constitute a “flight.”
FIXM will be used to define the payloads for flight data exchanges defined either through services or via more traditional message exchanges. When a majority of flight control systems are able to read and write flight messages in a common FIXM format, they will be able to coordinate the handling of air traffic seamlessly.
FIXM development is guided by principles used for Aeronautical Information Exchange Model (AIXM) and Weather Exchange Model (WXXM). It follows the principles of the EUROCONTROL/FAA Aeronautical Information Management (AIM) Concept, namely that the model and the exchange schemas should:
Enable interoperability;
Be platform independent;
Follow global standards;
Be geospatially and time enabled;
Encourage consistent evolution.
The combination of FIXM, AIXM and WXXM is expected to cover the majority of data that needs to be exchanged within ATM.
As FIXM develops and matures it is expected that other users will adopt it on an opportunistic basis, and in the longer term regulation to support its implementation is not ruled out. FIXM is a joint “FAA / SESAR” development supervised by the SESAR JU / FAA Coordination Plan 3.2. 
Practically, the technical development of FIXM is performed by the US FAA and the SESAR Project 08.01.09 “Information Modelling - Flight Data Domain”, in consultation with the EUROCONTROL, SESAR and FAA stakeholder communities.
[bookmark: _Toc329000356]Motivations for FIXM
[bookmark: _Toc328145502][bookmark: _Toc328149608][bookmark: _Toc328150413][bookmark: _Toc328150557][bookmark: _Toc328150878][bookmark: _Toc328151159][bookmark: _Toc328151305][bookmark: _Toc328151450][bookmark: _Toc328151738][bookmark: _Toc328408347][bookmark: _Toc328409726][bookmark: _Toc328410885][bookmark: _Toc328413340][bookmark: _Toc328414089][bookmark: _Toc328414179][bookmark: _Toc328414295][bookmark: _Toc328414769][bookmark: _Toc328414858][bookmark: _Toc328414948]The realm of flight control has evolved extremely rapidly in the previous decades from using localized, uncoordinated systems to implementing national, highly integrated systems. Now the expansion of air travel requires another step: trans-national integration of flight control systems. This effort requires many standardization steps, but one of the most important is the common definition of the data that constitute a “flight.” FIXM (Flight Information Exchange Model) provides the models that implement this standardization. When a majority of flight control systems are able to read and write flight messages in a common FIXM format, they will be able to coordinate the handling of air traffic seamlessly.
The need for FIXM has been identified by the ICAO ATM Requirement and Performance Panel (ATMRPP). This data format is required to support the future flight planning concept as described by the FF-ICE (Flight and Flow Information for a Collaborative Environment) document published by the ATMRPP in October 2010.

 
[bookmark: _Toc329000357]FIXM in NextGen
The FAA’s NextGen program (http://www.faa.gov/nextgen) represents a collection of new technologies, intended to increase flight safety and efficiency through integration of new technologies:
· Automatic Dependent Surveillance-Broadcast (ADS-B) is FAA's satellite-based successor to radar. 
· Collaborative Air Traffic Management Technologies (CATMT) is a suite of enhancements to the decision-support and data-sharing tools used by air traffic management personnel. 
· Data Communications (Data Comm) will enable controllers to send digital instructions and clearances to pilots. 
· NextGen Network Enabled Weather (NNEW) is part of an interagency effort to provide users of the National Airspace System with quick, easy and cost-effective access to timely, accurate weather information. 
· The National Airspace System Voice System (NVS) will supplant FAA's aging analog voice communication system with state-of-the-art digital technology. 
· System Wide Information Management (SWIM) is the network structure that will carry NextGen digital information. 
· The Atlantic Interoperability Initiative to Reduce Emissions (AIRE) is a cooperative agreement between the United States and the European Commission to promote and harmonize environmental initiatives and procedures in European and North American airspace
The integration of all these programs requires standardization of message content and format, so that collaborating systems can have the same understanding of flight characteristics and state. FIXM forms an important part of this data architecture, in standardizing the content, form, and processing of flight information.

[image: ]

Figure 1 - Notional NextGen Data Architecture
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FIXM in SESAR
SESAR includes an Information Management Work Package whose objective is to establish the framework which defines seamless information interchange between all providers and users of shared ATM information. This Work Package is tasked in particular with the development of ATM data models that meet the intended SESAR operational and system requirements, and that enable global interoperability whenever required. The development of FIXM falls in the scope of this Work Package. 
This chapter provides a high-level description of the European ATM Enterprise Architecture which drives the work of the Information Management Work Package, and explains more precisely where FIXM sits into the SESAR SWIM big picture.

1.1.1 [bookmark: _Toc329000359]European ATM Enterprise Architecture
The European ATM Enterprise Architecture (EAEA) drives the development of European ATM Enterprise via the SESAR programme. The EAEA is built around a Meta Model that is very closely related to the NATO Architectural Framework (NAF). It defines a number of view types, each of which having a specific user focus. Three important view types of the EAEA framework are:
· The Operational views (NOV), which express the tasks and activities which are required to carry out the ATM Operation. The NOV can be used to express the Logical Architecture of the Enterprise.
· The Service Oriented Views (NSOV), which supports the definition of a Service Oriented Architecture by providing a description of the services required to support the Operational Domain as described in the NOVs
· The System Views (NSV), which allow for the description of systems and of the interconnection of systems to support the provision of services in support of the Operation as described in the NSOV and NOV views respectively.
The ATM data models developed by the SESAR Information Management Work Package feed into these three view types, as illustrated in Figure 2 below. 


[bookmark: _Ref328410958]Figure 2 - The EAEA Meta-model
1.1.2 [bookmark: _Toc329000360]Interoperability for the Flight Domain
Achieving full interoperability between systems relying on ATM information services for data exchanges means:
· Achieving logical interoperability through organisational, process and semantic alignment
· Achieving technical interoperability through the shared syntax (i.e. common Physical Data Model), shared Interactions (SOAP, REST…) and common transport means (HTTP, TCP/IP…)
The SESAR Information Management Work Package addresses in particular the semantic alignment (part of the logical interoperability) and the definition of shared syntaxes (part of the technical interoperability). 
The semantic alignment is realised by the ATM Information Reference Model (AIRM), which represents the “Logical Information Model” layer defined by the EAEA Framework. 
The shared syntaxes are provided by various Physical Data Models, in the EAEA sense, which are developed to serve particular ATM communities of interest, and which shall be semantically compliant with the AIRM (i.e. whose constructs shall unambiguously map to the concepts modelled in the AIRM).



[bookmark: _Ref328410682][bookmark: _Ref328410678]Figure 3 - Achieving Interoperability with Information Models

In this context, FIXM accounts for an EAEA “Physical data model” (like AIXM and WXXM) which traces back to the AIRM. The compliance of FIXM against the AIRM is required to claim SESAR SWIM compliance; it will be established by means of trace and maintained over time when the AIRM and FIXM evolve. 
The practical consequence of applying the EAEA is that it enables multiple physical representations of the same AIRM concepts, if there is a business value for it (“One Logic, Multiple Solutions”). A typical example of Physical Data Models that could have, to some extend, an overlap in scope will be FIXM and the data model specified by the EUROCAE ED-133 specification (Flight Object Interoperability Specification). Both models can coexist in the EAEA framework under the label “Physical Data Model”, provided their compliance against the AIRM is demonstrated. While the two models do not yet target the same communities of interest, a decision could be ultimately taken to replace in the future the ED-133 data model by FIXM, thus extending the initial scope of FIXM. This decision would remain a business decision anyway, and would not affect the position of FIXM in the EAEA framework. 
[bookmark: _Toc322078959][bookmark: _Toc326926431][bookmark: _Toc329000361][bookmark: _Toc328143576][bookmark: _Toc328145508][bookmark: _Toc328149614][bookmark: _Toc328150419][bookmark: _Toc328150563][bookmark: _Toc328150884][bookmark: _Toc328151165][bookmark: _Toc328151311][bookmark: _Toc328151456][bookmark: _Toc328151744][bookmark: _Toc328408353][bookmark: _Toc328409732][bookmark: _Toc328410891][bookmark: _Toc328413346][bookmark: _Toc328414095][bookmark: _Toc328414185][bookmark: _Toc328414301][bookmark: _Toc328414775][bookmark: _Toc328414864][bookmark: _Toc328414954]
Overview of FIXM
[bookmark: _Toc328143577][bookmark: _Toc328145509][bookmark: _Toc328149615][bookmark: _Toc328150420][bookmark: _Toc328150564][bookmark: _Toc328150885][bookmark: _Toc328151166][bookmark: _Toc328151312][bookmark: _Toc328151457][bookmark: _Toc328151745][bookmark: _Toc328408354][bookmark: _Toc328409733][bookmark: _Toc328410892][bookmark: _Toc328413347][bookmark: _Toc328414096][bookmark: _Toc328414186][bookmark: _Toc328414302][bookmark: _Toc328414776][bookmark: _Toc328414865][bookmark: _Toc328414955]The flight information data model described in this document is a formal representation of all flight data starting with early submission of flight information by the airspace users to the ATM system and ending with the archival of the relevant information after the flight terminates. Definition of the International Civil Aviation Organisation’s (ICAO) 2012 Flight Plan message as an extension to the “Core” FIXM is included as a part of the FIXM package. For example, while FIXM defines the elements of ICAO 2012 that are represented in the FlightPlan message type, the actual message itself is not part of the FIXM message.
[bookmark: _Toc328143578][bookmark: _Toc328145510][bookmark: _Toc328149616][bookmark: _Toc328150421][bookmark: _Toc328150565][bookmark: _Toc328150886][bookmark: _Toc328151167][bookmark: _Toc328151313][bookmark: _Toc328151458][bookmark: _Toc328151746][bookmark: _Toc328408355][bookmark: _Toc328409734][bookmark: _Toc328410893][bookmark: _Toc328413348][bookmark: _Toc328414097][bookmark: _Toc328414187][bookmark: _Toc328414303][bookmark: _Toc328414777][bookmark: _Toc328414866][bookmark: _Toc328414956]The model has been developed in consultation with the EUROCONTROL and FAA stakeholder communities. As recommended in the high level architectural frameworks associated with Eurocontrol's SESAR and FAA's NextGen programs, a three-tiered approach to data modelling has been employed. The three tiers include high-level information, or conceptual model, a logical data model, and a physical data model. As noted in the architectural framework guidance, the roles of and boundaries between these layers, particularly with respect to the conceptual and the logical data model, can be somewhat fuzzy. In the context of this model, the following distinctions are made: 
[bookmark: _Toc328143579][bookmark: _Toc328145511][bookmark: _Toc328149617][bookmark: _Toc328150422][bookmark: _Toc328150566][bookmark: _Toc328150887][bookmark: _Toc328151168][bookmark: _Toc328151314][bookmark: _Toc328151459][bookmark: _Toc328151747][bookmark: _Toc328408356][bookmark: _Toc328409735][bookmark: _Toc328410894][bookmark: _Toc328413349][bookmark: _Toc328414098][bookmark: _Toc328414188][bookmark: _Toc328414304][bookmark: _Toc328414778][bookmark: _Toc328414867][bookmark: _Toc328414957]Conceptual model tier (FICM). 
Provides a high-level view of the flight data concepts and the relationships between those concepts. This represents the elements defined in the Flight Information Data Dictionary using Unified Modeling Language (UML). 
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Fully describes the exchange model associated with the conceptual model, in an abstract form. The logical model is represented using UML, and while independent of the actual physical implementation, it ties in with existing models and standards (International Organization for Standardization (ISO) and others).
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Provides the mapping of the logical data model to a physical representation. This layer is represented using XML Schema, and is implementation-dependent. 
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[bookmark: _Toc328143589][bookmark: _Toc328145521][bookmark: _Toc328149627][bookmark: _Toc328150432][bookmark: _Toc328150576][bookmark: _Toc328150897][bookmark: _Toc328151178][bookmark: _Toc328151324][bookmark: _Toc328151469][bookmark: _Toc328151757][bookmark: _Toc328408366][bookmark: _Toc328409745][bookmark: _Toc328410904][bookmark: _Toc328413359][bookmark: _Toc328414108][bookmark: _Toc328414198][bookmark: _Toc328414314][bookmark: _Toc328414788][bookmark: _Toc328414877][bookmark: _Toc328414967]FIXM development is guided by principles used for Aeronautical Information Exchange Model (AIXM) and Weather Exchange Model (WXXM). These principles are similar to those used for the development of Universal Core (UCore), a US Federal Information sharing initiative initiated in 2007 to support information sharing across several US National Agencies: DoD, DNI, DHS and DOJ.  UCore was developed to improve information sharing across these agencies by defining and exchanging a small number of important, universally understandable concepts across a broad stakeholder base. Communities of Interest (COIs) can build/extend this core to meet their specific needs while maintaining the broad base of interoperability. Similar to UCore, AIXM, and WXXM models, FIXM follows the “core and extensions” approach, defining a small set of concepts that need to be universally understood across a broad base of users and systems, while providing the flexibility to easily extend the core to meet the needs of a specific set of users or system. 
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[bookmark: _Toc328143602][bookmark: _Toc328145534][bookmark: _Toc328149640][bookmark: _Toc328150445][bookmark: _Toc328150589][bookmark: _Toc328150910][bookmark: _Toc328151191][bookmark: _Toc328151337][bookmark: _Toc328151482][bookmark: _Toc328151770][bookmark: _Toc328408379][bookmark: _Toc328409758][bookmark: _Toc328410917][bookmark: _Toc328413372][bookmark: _Toc328414121][bookmark: _Toc328414211][bookmark: _Toc328414327][bookmark: _Toc328414801][bookmark: _Toc328414890][bookmark: _Toc328414980]A primary goal of FIXM design is to maintain compatibility with other standards such as AIXM and WXXM that are active in the application area of flight control. But, because FIXM has its own specific representation and performance needs, have not attempted to use those standards directly. Instead, “compatibility” is defined: 
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[bookmark: _Toc328143604][bookmark: _Toc328145536][bookmark: _Toc328149642][bookmark: _Toc328150447][bookmark: _Toc328150591][bookmark: _Toc328150912][bookmark: _Toc328151193][bookmark: _Toc328151339][bookmark: _Toc328151484][bookmark: _Toc328151772][bookmark: _Toc328408381][bookmark: _Toc328409760][bookmark: _Toc328410919][bookmark: _Toc328413374][bookmark: _Toc328414123][bookmark: _Toc328414213][bookmark: _Toc328414329][bookmark: _Toc328414803][bookmark: _Toc328414892][bookmark: _Toc328414982]The geospatial aspects of the FIXS are implemented using Geography Mark-up Language (GML). By conforming to the GML Specification, it is intended that the FIXS datasets will be interoperable with existing AIXM and WXXM datasets, and compatible with third-party GML-compliant applications.
[bookmark: _Toc328143605][bookmark: _Toc328145537][bookmark: _Toc328149643][bookmark: _Toc328150448][bookmark: _Toc328150592][bookmark: _Toc328150913][bookmark: _Toc328151194][bookmark: _Toc328151340][bookmark: _Toc328151485][bookmark: _Toc328151773][bookmark: _Toc328408382][bookmark: _Toc328409761][bookmark: _Toc328410920][bookmark: _Toc328413375][bookmark: _Toc328414124][bookmark: _Toc328414214][bookmark: _Toc328414330][bookmark: _Toc328414804][bookmark: _Toc328414893][bookmark: _Toc328414983]In addition, FIXM has been developed based on basic ISO data representation standards, and the ISO 19100 series of standards which provide guidance on the conceptual representation and applied implementation of geographic and other data. Because all the other target standards comply with the ISO 19100 series, FIXM messages can interoperate with other messages at the level of individual data elements.
[bookmark: _Toc328143606][bookmark: _Toc328145538][bookmark: _Toc328149644][bookmark: _Toc328150449][bookmark: _Toc328150593][bookmark: _Toc328150914][bookmark: _Toc328151195][bookmark: _Toc328151341][bookmark: _Toc328151486][bookmark: _Toc328151774][bookmark: _Toc328408383][bookmark: _Toc328409762][bookmark: _Toc328410921][bookmark: _Toc328413376][bookmark: _Toc328414125][bookmark: _Toc328414215][bookmark: _Toc328414331][bookmark: _Toc328414805][bookmark: _Toc328414894][bookmark: _Toc328414984][bookmark: _Toc315375558]Adherence to the ISO principles and implementation guidelines enables the Flight model to be compatible and interoperable with existing FAA/EUROCONTROL models such as the AIXM, and the WXXM, as well as opens the possibility of enabling cross-domain use of standardized services such as the Open Geospatial Consortium (OGC) Web Feature Service (WFS) and the Web Map Service (WMS).
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[bookmark: _Toc328143608][bookmark: _Toc328145540][bookmark: _Toc328149646][bookmark: _Toc328150451][bookmark: _Toc328150595][bookmark: _Toc328150916][bookmark: _Toc328151197][bookmark: _Toc328151343][bookmark: _Toc328151488][bookmark: _Toc328151776][bookmark: _Toc328408385][bookmark: _Toc328409764][bookmark: _Toc328410923][bookmark: _Toc328413378][bookmark: _Toc328414127][bookmark: _Toc328414217][bookmark: _Toc328414333][bookmark: _Toc328414807][bookmark: _Toc328414896][bookmark: _Toc328414986]The FIXM data models and schemas are structured in a “core and extension” architecture, referring to a particular style of software and system development, featuring a central, rigidly controlled, core of fundamental features, plus a set of “extension” features that may be less rigidly controlled, and that all refer to elements of the core. The core and extension model is commonly used in industry to control and direct the development and growth of complex systems, when users of the system want to pick and choose the features that are important for their application, without being burdened by all possible features of the system, and is often known by one of  the following synonyms: 
· “plugin architecture”
· “add-on structure”
· “feature selection architecture”.
Systems that wish to use FIXM features must adopt the core features, but may also choose some subset of extension features to accomplish their tasks. Figure 1 illustrates typical usage of the core and extension model, to construct two related, but different flight plan applications. Both applications need to process the core ICAO flight plan, including extra information for military flights, but one needs to execute in the US, adapted to the prevailing NAS information structure, and one needs to execute in Europe, with specific Eurocontrol modifications. The US variant of the system is constrained to use the core ICAO flight plan information, but elects to supplement it with extra military flight information, and NAS-specific variations of the core data. The European variant also uses the same extra military flight data, but ignores the NAS modifications and substitutes extra data required for European operation. So, the two systems share two data models, core and military, but use different regional variations, NAS versus European flight data. Of course, other systems could be constructed that used, for instance,  an extension for Asian flight operation, and so on. 
The extension architecture also helps to separate data elements that fill the same role, but differ in implementation, so that the data model does not have to contain multiple, contradictory implementations of the same data item. For example, the NAS route structure serves the same logical purpose as the ICAO route, but contains much more data and is interpreted through different rules. However, since the NAS extension explicitly overrides the core definition, there is no question of the two route definitions having to co-exist.


[image: ]
[bookmark: _Ref322078264][bookmark: _Toc328143610][bookmark: _Toc328145542][bookmark: _Toc328149648][bookmark: _Toc328150453][bookmark: _Toc328150597][bookmark: _Toc328150918][bookmark: _Toc328151199][bookmark: _Toc328151345][bookmark: _Toc328151490][bookmark: _Toc328151778][bookmark: _Toc328408387][bookmark: _Toc328409766][bookmark: _Toc328410925][bookmark: _Toc328413380][bookmark: _Toc328414129][bookmark: _Toc328414219][bookmark: _Toc328414335][bookmark: _Toc328414809][bookmark: _Toc328414898][bookmark: _Toc328414988]Figure 4 - FIXM Core and Extension Architecture
[bookmark: _Toc328143611][bookmark: _Toc328145543][bookmark: _Toc328149649][bookmark: _Toc328150454][bookmark: _Toc328150598][bookmark: _Toc328150919][bookmark: _Toc328151200][bookmark: _Toc328151346][bookmark: _Toc328151491][bookmark: _Toc328151779][bookmark: _Toc328408388][bookmark: _Toc328409767][bookmark: _Toc328410926][bookmark: _Toc328413381][bookmark: _Toc328414130][bookmark: _Toc328414220][bookmark: _Toc328414336][bookmark: _Toc328414810][bookmark: _Toc328414899][bookmark: _Toc328414989][bookmark: _Toc328143612][bookmark: _Toc328145544][bookmark: _Toc328149650][bookmark: _Toc328150455][bookmark: _Toc328150599][bookmark: _Toc328150920][bookmark: _Toc328151201][bookmark: _Toc328151347][bookmark: _Toc328151492][bookmark: _Toc328151780][bookmark: _Toc328408389][bookmark: _Toc328409768][bookmark: _Toc328410927][bookmark: _Toc328413382][bookmark: _Toc328414131][bookmark: _Toc328414221][bookmark: _Toc328414337][bookmark: _Toc328414811][bookmark: _Toc328414900][bookmark: _Toc328414990]The core and extension architecture described above imposes some structural requirements on FIXM data models. These constraints are represented in Error! Reference source not found. below, and can be summarized:
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Description of FIXM v1.0 DeliverablesComponents
[bookmark: _Ref322087356][bookmark: _Toc326926435]
This version of FIXM consists of the following components:
	FIXM Components
	Ref.
	Link to online version(s)

	Primer (this document)
	
	http://www.fixm.aero/node/8

	Data Dictionary
	4.1
	http://www.fixm.aero/node/27

	UML Models
- FICM
- FIXM
	

4.3
	
http://svn.wx.ll.mit.edu/svn/fixm-external/trunk/uml/FICM.eap
http://svn.wx.ll.mit.edu/svn/fixm-external/trunk/uml/FIXM.eap

	XML Schemas
	4.4
	http://svn.wx.ll.mit.edu/svn/fixm-external/schemas

	Developers Manual
	4.5
	http://svn.wx.ll.mit.edu/svn/fixm-external/trunk/doc

	Online Resources
	4.6
	Official FIXM Web Site
http://www.fixm.aero/

FIXM User Forum
http://www.fixm.aero/forum/10
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FIXM v1.0 Data Dictionary
The FIXM Data Dictionary is the standard repository for all definitions of flight information captured in the data model. It is created and maintained by experts in flight control (“subject matter experts”) who precisely define the concepts, terms, and procedures of flight management. It is used by engineers (“data modellers”) who organize the information logically and describe its constraints and interrelationships. Figure 5 Illustrates a typical entry of the FIXM Data Dictionary: in this case describing the number of aircraft in a flight. 
Finally, the information of the Data Dictionary passes to the programmers who create the XML schemas that describe the data format, and the programs that process it. At all stages of this process, the Data Dictionary is the reference to guide the data modellers and programmers, and to resolve conflicting interpretations of the information definitions.
The textual representation of the FIXM Data Dictionary is available as http://www.fixm.aero/node/27Reference 1, and is presented at a level and format intended for experts in air traffic control and other parties who do not necessarily care about the structure of the FIXM UML model.

 (
Amendment 1 to the Procedures for Air Navigation Services 
–
 Air Traffic Management, Doc. 4444, May 2008
Procedures for Air Navigation Services - Air Traffic Management (PANS-ATM ICAO 4444), 2007
References
When the flight plan is filed for an aircraft formation (more than one aircraft flying together), this data element is larger than 1
Notes
[ICAO Standard 
ATS
 Messages]  Transmitted in ALR, 
FPL
, and CPL as ICAO Field Type 9a
Business Rules
8
Example
[2 - 99]
Range
 of 
Values
Is Part Of
Has Parts
Number of Aircraft
Synonyms
Number of aircraft flying in a formation that are governed by the same flight plan
Definition
Aircraft Quantity
)
[bookmark: _Ref328998421]Figure 5 - Example FIXM Data Dictionary Entry


[bookmark: _Toc326926436][bookmark: _Ref328145992][bookmark: _Toc329000366]FICM FIXM v1.0 UML Model
The FICM is a high level introduction to the content and structure of the data that FIXM will encapsulate and transmit. It is produced from the FIXM Data Dictionary, and is primarily intended for aviation subject matter experts, project managers, and other non-technical staff who have an interest in the content. 
1.1.3 [bookmark: _Toc329000367]Content
The FICM is expressed in the UML data modelling language and structured as follows:
· Package “Agency”: contains abstract representation of persons, organizations, and agencies that may interact with the flight plan.
· Package “Aircraft”: represents the high-level information about an airframe that is relevant to a flight plan, including its identification, performance capabilities, and provided equipment.
· Package “Emergency”: captures the high-Level information about an aircraft emergency event that is relevant to the flight plan, including a summary of the emergency, a restatement of survival equipment and a sequential history of contacts with the flight.
· Package “FlightPlan”: contains the conceptual representation of a flight plan associated with a flight. The flight plan contains all information required by the ICAO 2012 flight plan definition.
· Package “Route” contains the high-level information relevant to defining the flight route of the ICAO 2012 flight plan. Routes are divided into segments, which may be either Climb or Cruise segments. Each segment may be associated with FIR boundary crossings, or a Significant Point that marks the end of the segment.	Comment by LEPORI Hubert (HBRUPG63G - hlepori): Do we really need this level of detail in the Primer ?
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FIXM UML Model
[bookmark: _Toc328150471][bookmark: _Toc328150615][bookmark: _Toc328150938][bookmark: _Toc328151219][bookmark: _Toc328151365][bookmark: _Toc328151510][bookmark: _Toc328151798][bookmark: _Toc328408407][bookmark: _Toc328409786][bookmark: _Toc328410945][bookmark: _Toc328413400][bookmark: _Toc328414149][bookmark: _Toc328414239][bookmark: _Toc328414357][bookmark: _Toc328414831][bookmark: _Toc328414920][bookmark: _Toc328415010]The FIXM UML Model is a logical data model which fully describes the exchange model associated with the conceptual model, in an abstract form. The FIXM is built upon the FICM by adding detailed specification of contents, data types, and relationship among the data. It is primarily intended for data modellers who understand programming concepts and programmers who understand data modelling concepts. 
FIXM development is guided by principles used for Aeronautical Information Exchange Model (AIXM) and Weather Exchange Model (WXXM). These principles are similar to those used for the development of Universal Core (UCore), a US Federal Information sharing initiative initiated in 2007 to support information sharing across several US National Agencies: DoD, DNI, DHS and DOJ.  UCore was developed to improve information sharing across these agencies by defining and exchanging a small number of important, universally understandable concepts across a broad stakeholder base. Communities of Interest (COIs) can build/extend this core to meet their specific needs while maintaining the broad base of interoperability. Similar to UCore, AIXM, and WXXM models, FIXM follows the “core + extensions” approach, defining a small set of concepts that need to be universally understood across a broad base of users and systems, while providing the flexibility to easily extend the core to meet the needs of a specific set of users or system. 
A primary goal of FIXM design is to maintain compatibility with other standards such as AIXM and WXXM that are active in the application area of flight control. But, because FIXM has its own specific representation and performance needs, have not attempted to use those standards directly. Instead, “compatibility” is defined: 
Nothing in the FIXM design or implementation precludes transforming FIXM messages to other message standards, or the reverse.

1.1.4 [bookmark: _Toc329000369]Foundations
The logical model is represented using UML, and while independent of the actual physical implementation, it ties in with existing models and standards (International Organization for Standardization (ISO) and others). In particular, FIXM is developed based ISO 19100 series of standards which provide guidance on the conceptual representation and applied implementation of geographic and other data. 
Adherence to the ISO principles and implementation guidelines enables the Flight model to be compatible and interoperable with existing models such as the AIXM and the WXXM, as well as opens the possibility of enabling cross-domain use of standardized services such as the Open Geospatial Consortium (OGC) Web Feature Service (WFS) and the Web Map Service (WMS).
Practically, the FIXM Foundations package contains the most basic data types needed to describe flights: dates, times, locations, etc.

1.1.5 [bookmark: _Toc329000370]Content
The FIXM UML Model provides:
Core data types for flight information
Core flight information exchange specification
Mechanism for adding extensions to the flight information core

FIXM UML Model does not provide:
Organization specific information or exchange specification for flight information. 
A common messaging format or mechanism
Definition of all messages that are currently exchanged between different systems/organizations. 

The FIXM Core package contains the basic description of a flight: flight plan, flight status, events during the flight, etc. It refers to the Foundations package to represent data items, and is referenced by the extension packages for basic flight information. 
The FIXM Extension package is created to capture attributes of the flight that are not used universally, but are used by a subset of the flight control applications. These can include freight, surface movement, etc. Extension packages can refer to the Foundations package, the Core package, and each other.

 (
ISO
 19103 (Basic)
ISO
 19107 (Spatial), 
ISO
 19108 (Temporal)
ISO
 19130 and others
Flight Information Exchange Model (FIXM)
SESAR
Extensions
FAA
Extensions
Other Stakeholder
Extensions
)
[bookmark: _Ref328149161]Figure 6 - FIXM Layered Architecture
Implementing the FIXM standard required developing a series of progressively refined “data models” that capture details of the elements found in the Data Dictionary. The data models are represented as UML[footnoteRef:1] diagrams and accompanying text.  [1:  Universal Modelling Language – the standardized graphical notation for describing data items and their interrelations.] 

The first step in data modelling, the FICM, is available as an UML document in Appendix B, and is intended for subject matter experts, program managers, and other interested parties who understand the concepts of air traffic control and data modelling, but do not necessarily need to know the details of the logics included in FIXM.
The second step in data modelling, the FIXM, is derived from the FICM and is also available as an UML document. The FIXM is built upon the FICM by adding detailed specification of contents, data types, and relationship among the data. It is primarily intended for data modellers who understand programming concepts and programmers who understand data modelling concepts. Discussion of the element and concepts of the FIXM are found in Reference 3: FIXM Developers Manual 
Figure 6 highlights this core + extensions model representing broad extension categories for the FAA, SESAR and any other communities of interest, while ensuring that the core itself is built on top of international standards. In general, data belongs in an extension schema if it contains data that is not necessary for core flight control and management. It is anticipated that the core schemas will remain relatively static, but that extensions may be added or modified more freely. 
[bookmark: _Toc329000371][bookmark: _Ref328146006]
FIXS XML Schemas
The final step in the refinement process is the set ofThe FIXM XML schemas (FIXS) that represent the precise definition of the XML messages that transmit the flight data. The schemas are expressed in XSD notation.[footnoteRef:2] and are available as Reference 2. These schemas are intended completely for use by programmers who are developing flight control applications that need to accept and produce flight information in FIXM format. The structure, contents, and usage of the FIXS elements are found in Reference 3: FIXM Developers Manual.  [2:  XML Schema Definition – the standardized notation for describing XML message form  and content.] 

1.1.6 [bookmark: _Toc329000372][bookmark: _Ref326073774][bookmark: _Toc326926438]Foundations
The geospatial aspects of the FIXS are implemented using Geography Mark-up Language (GML). By conforming to the GML 3.2 Specification, it is intended that the FIXS datasets will be interoperable with existing AIXM and WXXM datasets, and compatible with third-party GML-compliant applications.
1.1.7 [bookmark: _Toc329000373]Content
The structure, contents, and usage of the FIXS elements are found in Reference 3.
[bookmark: _Toc329000374][bookmark: _Ref328146011]FIXM v1.0 Developers Manual
The FIXM Schema Developers Manual (Reference 3: FIXM Developers Manual ) provides a detailed description of the FIXM flight schemas,  the design patterns that were followed, and general best practices; and is intended for programmers who need to use, maintain, or extend the FIXM schemas. After the reader has finished this document, he or she should be able to read and understand the detailed FIXM schemas and understand how to extend them to represent new flight information. The FIXM Developers Manual assumes that the reader has a detailed knowledge of physical data modelling XML Schema Definition (XSD) language. Figure 7 details the table of contents of the FIXM Developer’s Guide.
[bookmark: _Toc326926439][bookmark: _Ref329000009] (
Introduction
FIXM Logical Structure
Compatibility with Existing Standards
References
FIXM UML Model
UML Naming Conventions
Main UML Constructs
FIXM XML Schema
Schema Structure/Organization
Namespaces
Use of External Schemas/Standards
XML Validation
FIXM Schema Design Principles
FIXM Schema Naming Conventions
FIXM Messaging
The FIXM Messaging Model
Message Fusion
The FIXM AbstractMesage Type
The FIXM MessageCollectionType
The FIXM DeltaMessage Type
The FIXM FlightMessage Type
FIXM Extension Mode
FIXM Core
FIXM Extensions
Merging Extensions into the FIX Core
Removing Extensions from the FIXM Core
Characteristics of Extensions
Modeling the Extension Data using UML
Implementing the Extension Schemas
FIXM XSD Extension Techniques
Simple Extension Example
Application Development with FIXM
Intended Audience
Examples of FIXM Usage
DOM Parsers
XML Schema Bindings (Apache XML Beans)
XML Schema Bindings (JAXB)
Appendix A – FIXM Glossary
Appendix B – FIXM Logical Model UML
)Figure 7 - FIXM Developer Manual Table of Contents
[bookmark: _Toc329000376][bookmark: _Ref328146021]FIXM v1.0 Online Resources
The FIXM project web site (http://www.fixm.aero) contains other resources beyond the deliverables listed in sections 0 through 0. The additional content includes:
· Example programs
· Presentation slides and minutes
· Relevant standards documents
· Paper and other material from the open literature.
· Links to other relevant information sources
The web site will be enriched from time to time with other information about the FIXM project.
[bookmark: _Toc326926440][bookmark: _Toc329000377]Acronyms And TerminologyFIXM Glossary

	AIM
	Aeronautical Information Management

	[bookmark: _Toc254945528]AIRM
	(SESAR) ATM Information Reference Model

	AIXM
	Aeronautical Information Exchange Model

	ATM
	Air Traffic Management

	ATM RPP
	ATM Requirement and Performance Panel

	COI
	Communities of Interest

	DHS
	Department of Homeland Security

	DNI
	Director of National Intelligence

	DOD
	Department of Defense

	DOI
	Department of the Interior

	DTD
	Document Type Definition

	FFICE
	Flight and Flow Information for a Collaborative Environment

	FICM
	Flight Information Conceptual Model

	FIXM
	Flight Information Exchange Model

	FIXS
	Flight Information Exchange Schema

	GIS
	Geographic Information System(s)

	GML
	Geography Mark-Up Language

	GUMI
	Global Unique Message Identifier

	ICAO
	International Civil Aviation Organization

	ISO
	International Organization for Standardization

	ISO19100
	Standards for information concerning objects or phenomena that are directly or indirectly associated with a location relative to the Earth

	NOTAM
	Notice to Airmen

	OGC
	Open Geospatial Consortium

	Scalar
	A quantity that is defined by its magnitude only

	SESAR
	Single European Sky Air Traffic Management Research

	SJU
	SESAR Joint Undertaking

	SWIM
	System Wide Information Management

	TC 211
	Technical Committee 211

	UCore
	Universal Core

	UML
	Unified Modelling Language

	UOM
	Unit of Measure

	WFS
	Web Feature Service

	WMS
	Web Map Service

	WXXM
	Weather Exchange Model

	XMI
	XML Metadata Interchange

	XML
	Extensible Markup Language

	XSD
	XML Schema Definition Language



[bookmark: _Ref326071117][bookmark: _Toc326926441][bookmark: _Toc329000378]Flight Information Conceptual Model (FICM)
[bookmark: _Toc322426578][bookmark: _Toc326926442][bookmark: _Toc329000379]About the FICM Model
The FICM is a high level introduction to the content and structure of the data that FIXM will encapsulate and transmit. It was produced from the FIXM Data Dictionary, and is intended for aviation subject matter experts, project managers, and other non-technical staff who have an interest in the content. 
Because the FICM is a conceptual model, it necessarily abstracts a great detail of the detail that would occur in the actual implementation of FIXM. The following discussions describe most of the situations in which relevant information has been abstracted.
[bookmark: _Toc326134547][bookmark: _Toc326911640][bookmark: _Toc326911760][bookmark: _Toc326134548][bookmark: _Toc326911641][bookmark: _Toc326911761][bookmark: _Toc322426579][bookmark: _Toc326926443][bookmark: _Toc329000380]Introduction to UML
The FICM is expressed in the UML data modelling language: a graphical notation that captures the content and organization of complex data structures. While it is beyond the scope of this report to provide a comprehensive training in UML, it is important to introduce the basic concepts and notations.  Error! Reference source not found. illustrates a typical data model taken from FICM. The element types are:
· «primitive» (ex: Altitude)
Primitives represent data that, for purposes of the FICM, has no internal structure. For example, Altitude is taken to be a reference to an aircraft altitude, and the precise details of its representation are irrelevant. In the FIXM, Altitude has a rather elaborate implementation, but that information is abstracted away for the FICM.
· «enumeration» (ex: FlightRule)
An enumeration is a data item that can only take on a fixed set of legal values. For example, FlightRule can only legally be “VFR”, “IFR”, “IFR/VFR”, or “VFR/IFR”. Because some of these enumerations are lengthy, the reader is referred to the FIXM Data Dictionary for the complete list of values.
· «datatype» (ex: Route)
Datatype elements represent units of information managed by FIXM, and almost always represent items from the FIXM Data Dictionary. Sometimes a datatype will directly represent a Data Dictionary element, and sometimes it will encapsulate more than one element.
· attributes (ex: centerToCenterRemarks)
An attribute represents one data item within a datatype, and is the most basic unit of data represented in the model. Most attributes occur once within a datatype, but some are tagged with a “multiplicity” indicator:
· “1”	occurs exactly once
· “0..1”	optionally occurs exactly once
· “0...*”	optionally occurs an unlimited number of times
· “1..*”	occurs at least once, possibly unlimited number of times
· Inheritance References (ex: Climb inherits from Segment)
The open arrow () indicates that Climb is a type of Segment, and has all of Segment’s attributes, plus some of its own.
· Containment References (ex: Segment contains BoundaryCrossing)
The diamond arrow (  ) indicates that Segment contains BoundaryCrossings, and the multiplicity indicator 0..* indicates that it optionally contains an unlimited number

[bookmark: _Toc322426581][bookmark: _Toc326926444][bookmark: _Toc329000381][bookmark: _Toc328149674][bookmark: _Toc328150482][bookmark: _Toc328150626][bookmark: _Toc328150949][bookmark: _Toc328151230][bookmark: _Toc328151376][bookmark: _Toc328151521]FICM Data Models
[bookmark: _Toc328149675][bookmark: _Toc328150483][bookmark: _Toc328150627][bookmark: _Toc328150950][bookmark: _Toc328151231][bookmark: _Toc328151377][bookmark: _Toc328151522]The following sections represent the component data models of FICM. The models have been divided for clarity, but they form one connected whole.
[bookmark: _Toc326926445][bookmark: _Toc329000382][bookmark: _Toc328149676][bookmark: _Toc328150484][bookmark: _Toc328150628][bookmark: _Toc328150951][bookmark: _Toc328151232][bookmark: _Toc328151378][bookmark: _Toc328151523]Agency - (Class diagram) 
[bookmark: _Toc328149677][bookmark: _Toc328150485][bookmark: _Toc328150629][bookmark: _Toc328150952][bookmark: _Toc328151233][bookmark: _Toc328151379][bookmark: _Toc328151524]The Agency model defines the datatypes that represent persons , organizations, and agencies that may interact with the flight plan. 
[bookmark: _Toc328149678][bookmark: _Toc328150486][bookmark: _Toc328150630][bookmark: _Toc328150953][bookmark: _Toc328151234][bookmark: _Toc328151380][bookmark: _Toc328151525]
[bookmark: _Toc328149679][bookmark: _Toc328150487][bookmark: _Toc328150631][bookmark: _Toc328150954][bookmark: _Toc328151235][bookmark: _Toc328151381][bookmark: _Toc328151526][image: ]
[bookmark: _Toc328149680][bookmark: _Toc328150488][bookmark: _Toc328150632][bookmark: _Toc328150955][bookmark: _Toc328151236][bookmark: _Toc328151382][bookmark: _Toc328151527][bookmark: _Toc328149681][bookmark: _Toc328150489][bookmark: _Toc328150633][bookmark: _Toc328150956][bookmark: _Toc328151237][bookmark: _Toc328151383][bookmark: _Toc328151528][bookmark: _Toc328149682][bookmark: _Toc328150490][bookmark: _Toc328150634][bookmark: _Toc328150957][bookmark: _Toc328151238][bookmark: _Toc328151384][bookmark: _Toc328151529][bookmark: _Toc328149683][bookmark: _Toc328150491][bookmark: _Toc328150635][bookmark: _Toc328150958][bookmark: _Toc328151239][bookmark: _Toc328151385][bookmark: _Toc328151530][bookmark: _Toc328149684][bookmark: _Toc328150492][bookmark: _Toc328150636][bookmark: _Toc328150959][bookmark: _Toc328151240][bookmark: _Toc328151386][bookmark: _Toc328151531][bookmark: _Toc328149685][bookmark: _Toc328150493][bookmark: _Toc328150637][bookmark: _Toc328150960][bookmark: _Toc328151241][bookmark: _Toc328151387][bookmark: _Toc328151532][bookmark: _Toc328149686][bookmark: _Toc328150494][bookmark: _Toc328150638][bookmark: _Toc328150961][bookmark: _Toc328151242][bookmark: _Toc328151388][bookmark: _Toc328151533]Figure 4 - Agency Data Model
[bookmark: _Toc326926446][bookmark: _Toc329000383][bookmark: _Toc328149687][bookmark: _Toc328150495][bookmark: _Toc328150639][bookmark: _Toc328150962][bookmark: _Toc328151243][bookmark: _Toc328151389][bookmark: _Toc328151534]Aircraft - (Class diagram) 
[bookmark: _Toc328149688][bookmark: _Toc328150496][bookmark: _Toc328150640][bookmark: _Toc328150963][bookmark: _Toc328151244][bookmark: _Toc328151390][bookmark: _Toc328151535]The Aircraft model represents all the information about an airframe that is relevant to a flight plan, including its identification, performance capabilities, and provided equipment.
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[bookmark: _Toc328149691][bookmark: _Toc328150499][bookmark: _Toc328150643][bookmark: _Toc328150966][bookmark: _Toc328151247][bookmark: _Toc328151393][bookmark: _Toc328151538]Figure 5 - Aircraft Data Model
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[bookmark: _Toc328149693][bookmark: _Toc328150501][bookmark: _Toc328150645][bookmark: _Toc328150968][bookmark: _Toc328151249][bookmark: _Toc328151395][bookmark: _Toc328151540]
[bookmark: _Toc328149694][bookmark: _Toc328150502][bookmark: _Toc328150646][bookmark: _Toc328150969][bookmark: _Toc328151250][bookmark: _Toc328151396][bookmark: _Toc328151541]
[bookmark: _Toc328149695][bookmark: _Toc328150503][bookmark: _Toc328150647][bookmark: _Toc328150970][bookmark: _Toc328151251][bookmark: _Toc328151397][bookmark: _Toc328151542]
[bookmark: _Toc328149696][bookmark: _Toc328150504][bookmark: _Toc328150648][bookmark: _Toc328150971][bookmark: _Toc328151252][bookmark: _Toc328151398][bookmark: _Toc328151543]
[bookmark: _Toc328149697][bookmark: _Toc328150505][bookmark: _Toc328150649][bookmark: _Toc328150972][bookmark: _Toc328151253][bookmark: _Toc328151399][bookmark: _Toc328151544]
[bookmark: _Toc328149698][bookmark: _Toc328150506][bookmark: _Toc328150650][bookmark: _Toc328150973][bookmark: _Toc328151254][bookmark: _Toc328151400][bookmark: _Toc328151545]
[bookmark: _Toc328149699][bookmark: _Toc328150507][bookmark: _Toc328150651][bookmark: _Toc328150974][bookmark: _Toc328151255][bookmark: _Toc328151401][bookmark: _Toc328151546]
[bookmark: _Toc328149700][bookmark: _Toc328150508][bookmark: _Toc328150652][bookmark: _Toc328150975][bookmark: _Toc328151256][bookmark: _Toc328151402][bookmark: _Toc328151547]
[bookmark: _Toc328149701][bookmark: _Toc328150509][bookmark: _Toc328150653][bookmark: _Toc328150976][bookmark: _Toc328151257][bookmark: _Toc328151403][bookmark: _Toc328151548]
[bookmark: _Toc326926447][bookmark: _Toc329000384][bookmark: _Toc328149702][bookmark: _Toc328150510][bookmark: _Toc328150654][bookmark: _Toc328150977][bookmark: _Toc328151258][bookmark: _Toc328151404][bookmark: _Toc328151549]Emergency - (Class diagram) 
[bookmark: _Toc328149703][bookmark: _Toc328150511][bookmark: _Toc328150655][bookmark: _Toc328150978][bookmark: _Toc328151259][bookmark: _Toc328151405][bookmark: _Toc328151550]The Emergency model represents all the information about an aircraft emergency event that is relevant to the flight plan, including a summary of the emergency, a restatement of survival equipment and a sequential history of contacts with the flight.
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The FIXM Message package describes a message format for distributing FIXM information. The contents of this package do not add flight information to FIXM, but describe the mechanism for exchanging FIXM data between applications.
[bookmark: _Toc326926451][bookmark: _Toc329000388]Base Message
The base message type defines the base object for all suggested FIXM messages, including the metadata that describes the message itself. The base message contains no payload, so applications that need to create and format messages need to extend Base message and add their own payload. 
[bookmark: _Toc326926452][bookmark: _Toc329000389]Message Metadata
The message metadata describes the message itself, its origin, and the time span over which its content is presumed valid:
The Global Unique Message Identifier (GUMI) is a character string that unambiguously identifies the message.
The message source is an unstructured URI type that describes the software system that produced the message, including name and version number.
The source location is the geographic location at which the message was produced. This is used in geographic information systems (GIS) to formulate queries of events that occurred in a given area.
The valid time span defines the span over which the message contents are valid. As with most time spans, the begin time may be “beginning of time” and the end time may be “end of time”.
[bookmark: _Toc326926453][bookmark: _Toc329000390]Message Collections
An important part of optimizing FIXM performance is to batch messages whenever possible, to minimize the overhead of transmission and the overhead of parsing individual messages. The message collection is itself a message, but its payload is a list of other messages. 
[bookmark: _Toc326926454][bookmark: _Toc329000391]Delta Messages
Often, each message about a given flight contains only a small change from the previous message about the same flight. For instance, a message about an in-progress flight might differ only in the time at which it reached the end point of its current segment. For these situations, the FIXM schemas provide a delta message type. A delta message contains the GUMI of the message that it modifies and a collection of DeltaTypes. Each DeltaType contains:
Reference to the element that changed
XML representation of the new element value
Receiving applications can use this information to update their local version of the message without having to parse the entire message again.
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  class Agency

«dataType»

Person

«dataType»

Company

«dataType»

GovernmentAgency

-  AftnAddress  :char

«dataType»

Pilot

«dataType»

Agent

-  address  :char

-  name  :char
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  class Aircraft

«dataType»

Aircraft

-  category  :AircraftCategory

-  coloursAndMarkings  :char

-  fuelEndurance  :FuelEndurance

-  performanceCategory  :PerformanceCategory

-  registrationMark  :char

-  registrationNationality  :char

-  type  :AircraftType

-  wakeTurbulenceCategory  :WakeTurbulenceCategory

(from Aircraft)

«dataType»

SurveillanceEquipment

-  capabilities  :SurveillanceCapabilities [0..*]

-  mode3A  :Transponder

-  modeS  :Transponder

(from Aircraft)

«dataType»

NavigationalEquipment

-  capabilities  :NavigationalCapabilities [1..*]

(from Aircraft)

«dataType»

SurvivalEquipment

-  capabilities  :SurvivalCapabilitiesType [1..*]

-  dinghies  :Dinghy [1..*]

-  dinghyCount  :int

-  dinghyTotalCapacity  :int

-  lifeJacketCount  :int

-  lifeJackets  :LifeJacket [1..*]

-  radios  :Radio [1..*]

(from Aircraft)

«dataType»

CommunicationEquipment

-  communicationCapabilities  :CommunicationCapabilities [1..*]

-  dataLinkCapabilities  :DataLinkCapabilities [1..*]

-  performanceBasedCapabilities  :PerformanceBasedCabilities [1..*]

-  selectiveCallingCode  :char

(from Aircraft)

Aircraft::

SurveillanceCapabilities

notes

See FIXM Data 

Dictionary for legal 

values

Aircraft::

SurvivaCapabilities

notes

See FIXM Data 

Dictionary for legal 

values

Aircraft::

PerformanceCategory

notes

See FIXM Data 

Dictionary for legal 

values

Aircraft::

WakeTurbulenceCategory

notes

See FIXM Data Dictionary

for legal values

«primitive»

Transponder

notes

Surveillance and identification 

instrument carried on board 

aircraft.

(from Aircraft)

«dataType»

Dinghy

-  colour  :char

-  isCovered  :boolean

(from Aircraft)

«dataType»

LifeJacket

-  type  :LifeJacketType

(from Aircraft)

Lifejackets

0..*

Dinghies

0..*

communication

0..*

survival

0..*

surveillance

0..*

navigation

0..*
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  class Emergency

Emergency::Emergency

-  description  :char

-  otherInformation  :char

-  phase  :EmergencyPhase

-  pilotInCommand  :Pilot

-  radioFailureRemarks  :char

-  survivalEquipmentRemarks  :char

«dataType»

EmergencyContact

-  actionTaken  :char

-  frequency  :char

-  originator  :char

-  otherInformation  :char

-  position  :Position

-  positionDeterminationMethod  :char

-  remainingComCapability  :CommunicationCapabilities

-  time  :dateTime

-  unit  :char

(from Emergency)

«dataType»

Dinghy

-  colour  :char

-  isCovered  :boolean

(from Aircraft)

«dataType»

LifeJacket

-  type  :LifeJacketType

(from Aircraft)

«enumeratio...

Emergency::

EmergencyPhase

notes

See FIXM Data 

Dictionary for 

legal values

dinghy

0..*

lifeJacket

0..*

contacts

0..*
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  class FlightPlan

«dataType»

FlightPlan

-  Acid  :char

-  aircraftCount  :int

-  arrivalAerodrome  :Aerodrome

-  beaconCode  :char

-  departureAerodrome  :Aerodrome

-  flightType  :FlightType

-  operator  :Agency

-  owner  :Agency

-  plannedArrivalTime  :dateTime

-  plannedDepartureTime  :dateTime

-  specialHandling  :SpecialHandlingReason

(from FlightPlan)

«dataType»

Filing

-  accepted  :boolean

-  acceptedBy  :Agency

-  filedBy  :Agency

-  remarks  :char

(from FlightPlan)

«dataType»

Aerodrome

-  icaoCode  :char

(from FlightPlan)

«dataType»

ElapsedTime

-  firBoundary  :Fir

-  point  :SignificantPoint

-  time  :duration

(from FlightPlan)

«dataType»

Flight

-  Gufi  :GloballyUniqueFlightIdentifier

(from FlightPlan)

«primitive»

GloballyUniqueFlightIdentifier

notes

An reference that uniquely 

identifies a specific flight 

and that is independent of 

any particular system

(from FlightPlan)

«dataType»

Route

-  atsRouteDesignator  :char

-  centerToCenterRemarks  :char

-  routeText  :char

(from Route)

«enumeration»

FlightPlan::SpecialHandlingReason

notes

See FIXM Data Dictionary for legal 

values.

«enumeration»

FlightPlan::FlightType

notes

See FIXM Data Dictionary

for legal values

«dataType»

Aircraft

-  category  :AircraftCategory

-  coloursAndMarkings  :char

-  fuelEndurance  :FuelEndurance

-  performanceCategory  :PerformanceCategory

-  registrationMark  :char

-  registrationNationality  :char

-  type  :AircraftType

-  wakeTurbulenceCategory  :WakeTurbulenceCategory

(from Aircraft)

«primitive»

FuelEndurance

notes

The estimated maximum length of

time the aircraft can spend in 

cruising flight, determined by the

amount of fuel at takeoff

(from FlightPlan)

«dataType»

BoundaryCrossing

-  condition  :char

-  FIR  :FlightInformationRegion

-  levelCleared  :Altitude

-  levelLimit  :Altitude

-  pointInbound  :Location

-  time  :dateTime

(from FlightPlan)

alternateRoute

0..1

plannedRoute

1

flightPlans

0..*

estimatedElapsedTimes

0..*

enRouteAlternateAerodrome

0..*

alternateDestinationAerodrome

0..*

boundaryCrossings

0..*

filings

0..*

departureAerodrome

1

arrivalAerodrome

1

aircraft

1..*
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  class Route

«dataType»

Route

-  atsRouteDesignator  :char

-  centerToCenterRemarks  :char

-  routeText  :char

(from Route)

«dataType»

Segment

-  airspeed  :Airspeed

-  airway  :char

-  flightRules  :FlightRulesType

-  maxAltitude  :Altitude

-  minAltitude  :Altitude

-  plannedDelay  :duration

-  point  :char

(from Route)

«enumeration»

Route::FlightRules

notes

See FIXM Data 

Dictionary for legal 

values

«primitive»

Altitude

notes

Elevation above mean sea level (MSL)

or average ground level (AGL). May be

expressed in several different forms in 

both metric and imperial units.

(from Route)

«primitive»

FlightInformationRegion

notes

A region of airspace with specific 

dimensions, in which a flight 

information service and an 

alerting service are provided.

(from Route)

«primitive»

Waypoint

notes

Waypoints mark standard points along a 

route. May be specified in a variety of ways 

including fix, lat/lon, intersection of jetroutes,

angle and offset from a defined NAVAID.

(from Route)

«primitive»

Airspeed

notes

Standard measurement of 

aircraft speed relative to air, 

expressed in metric, imperial, or 

mach units.

(from Route)

segments

1..*

{ordered}
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