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Introduction
[bookmark: _Toc137351785][bookmark: _Toc342492202][bookmark: _Toc33171679]Document Purpose and Intended Audience
The purpose of this document is to describe how to develop Logical Data Models (LDMs), that reside in the logical layer of the information pillar (partition “I3”), of the Airline Industry Data Model.
The I3 partition contains two different type of LDM:
· Integrated Logical Data Model of which there is only one,
· Business Domain specific Logical Data Models of which there is one for each functional domain.
The intended audience of this document is all individuals involved in developing the LDM:
· members of PSC (Passenger Services Conference) Standards work-groups developing or expanding the LDM as part of BRD development.
These individuals have a variety of profiles including Airline and IT supplier Business Analysts, Enterprise Architects, Data Modelers.
This document is owned by the Methodology Group operating under the Architecture, Technology & Strategy Board.
[bookmark: _Toc33171680]Document Context
The Airline industry data model is to be published by IATA as a foundational layer for the development of airline messaging standards in XML or any other data format that may emerge in the future.  
The data model is structured in 3 pillars (Business, Information, Technology), 4 layers (Contextual, Conceptual, Logical, Physical), and operational stakeholder views. A separate guideline document will exist for each of the 12 partitions defined by the pillar and layer.
The data model uses the UML standard and is maintained in the modelling tool Sparx Enterprise Architect (EA). The first 3 layers (amongst which “I3”) are platform-independent. The present guidelines will therefore be (partly) EA specific, but agnostic to the target messaging standard (e.g. XML). 

[bookmark: _Toc391241812][bookmark: _Toc33171681]Overall Approach to Logical Data Modeling 
[bookmark: _Toc33171682][bookmark: _Toc391241813]Integrated LDM and Business Domain specific LDM
	The below diagram shows the steps from integrated LDM to Message schema, using the four partitions of the cube highlighted on the right.  

The scope of the present document only includes the Integrated LDM and Business Domain LDM, stored in the Information pillar, i.e. the middle column in the below picture. The other steps are described in the I4 Guideline and Technology pillar Guideline documents. 
	
	
Figure 1 - AIDM Cube
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Figure 2 - Steps from Integrated LDM to Message Schema
The Business Domain specific LDM is created from the Integrated LDM. There will be one Integrated LDM globally, and one Business Domain specific LDM per Primary Activity (Shop, Purchase, Pre-Flight, In-Flight, Post-Flight, Strategize, Plan, Operate, Analyze).
The Integrated LDM has a set of entities integrated across the AIDM, with the superset of all attributes useful in all domains, and with no redundancies.
The Business Domain specific LDM differs from the Integrated LDM in that the model copied from the integrated LDM can be adapted to the domain by restricting entities, attributes, types, and associations (refer to section Business Domain LDM Specifics for more details).
[bookmark: _Toc33171683]Usage of UN/CEFACT Core Components UML Profile
Many artifacts mentioned in the document will be based on the UML Profile for UN/CEFACT Core Components (UPCC).
UNECE is the focal point for trade facilitation recommendations and electronic business standards within the Electronic Commission for Europe. It supports activities dedicated to improving the ability
of business, trade and administrative organizations, from developed, developing and transition economies, to exchange products and relevant services effectively. Its principal focus is on facilitating national and international transactions, through the simplification and harmonization of processes, procedures and information flows, and so contributing to the growth of global commerce.

The foundational concept of this profile is the core component. Core components are semantic building blocks that can be used for all aspects of data and information modelling and exchange.
The UML profile for Core Components for Sparx Enterprise Architect provided on the UN/CEFACT website has been installed in our airline data model repository, providing specific artifact stereotypes, tagged value definitions, and toolboxes to easily create Core Component artifacts.
The following table lists the artifacts used from UN/CEFACT: 
Table 1- UN/CEFACT adopted modelling concepts
	Artifact
	Description

	ABIE - Aggregated Business Information Entity 
	An ABIE is a collection of related pieces of information that together convey a distinct meaning. An ABIE is the representation of an entity/object class, contains attributes/properties, and may participate in associations with other ABIEs.

	BBIE - Basic Business Information Entities
	A BBIE represents an attribute of an ABIE. 

	ASBIE - Association Business Information Entity
	An ASBIE defines an association between one ABIE (the “associating” ABIE) and another ABIE (the “associated” ABIE). ASBIEs are UML associations of AggregationKind either “shared” or “composite”.

	BDT - Business Data Type
	A business data type defines the value domain – set of valid values – that can be used for a particular BBIE. It represents a complex element, as a BDT has one content component and any number of supplementary components.

	PRIM - Primitive Data Type
	A PRIM represents basic building blocks for defining value domains of content and supplementary components. UN/CEFACT has defined a finite set of PRIMs. A PRIM may have a set of facets restricting the value domain. 

	ENUM – Enumeration Type
	An ENUM is a collection of items that is a complete, ordered listing of all of the items in that collection.


As an example: 
· “Dated Operating Segment” could be an ABIE
· “Flight Number” and “Distance” could each be a BBIE.
In addition to the artefacts adopted from UN/CEFACT the AIDM Logical Data Modelling standard includes the following additional artefacts:
Table 2 - AIDM Additional Modelling Concepts
	Artifact
	Description

	Generalization  / Specialization Association 
	An ABIE may be a generalization of other ABIEs. Each of the other ABIEs is a specialization of the Generalized ABIE.

	Mutually Exclusive Constraint
	A constraint that identifies a set of mutually exclusive ASBIEs.



	[image: C:\Users\Ferguson\AppData\Local\Microsoft\Windows\INetCache\IE\MLSPT8GU\warning-sign11[1].png]
	Note that a fine-grained approach to the design of XSD Schema is used so Generalized ABIEs should not appear in an XSD Schema; although deviations are permitted where appropriate.


[bookmark: _Toc33171684]UN/CEFACT Metadata Diagram
	
The diagram to the right shows how the modeling concepts in UN/CEFACT relate to each other. 

The same diagram applies both to the Integrated LDM and to the Business Domain specific LDM.

	
	[image: ]
Figure 3 – UN/CEFACT Meta-Data Diagram


[bookmark: _Toc33171685]Usage of UN/CEFACT Core Components Library
In addition to using the Core Components profile, which defines what type of artifacts (ABIE, BBIE, etc.) to model and what kind of properties to define for each (its name, its total number of digits, …), we may be able to reuse actual entity definitions / models defined in the Core Components Library.

	
As per above section 
“Usage of UN/CEFACT Core Components UML Profile”, our model will have ABIEs, BBIEs, ASBIEs, BDTs, PRIMs,
and ENUMs. 

They roughly correspond to the left half of the picture to the right, which shows the entire palette of UN/CEACT Core Component artifacts. 

	
	[image: ]
Figure 4 - UN/CEFACT Core Model Mapping


BDTs and PRIMs
Business and Primitive Data Types should be viewed as a set of data types that can be referenced from the BIEs (Business Information Entities = ABIE, BBIE, ASBIE). Logical Data Modelers can define additional BDTs, and very exceptionally new PRIMS.
BIEs
Business Information Entities (ABIEs, BBIEs, ASBIEs) according to UN/CEFACT are based on Core Component: CCs “act as conceptual models that are used to define Business Information Entities. BIEs are the expression of the conceptual core components as logical data model objects and information exchanges. BIEs are created through the application of context and may be qualified to guarantee unique business semantics. A BIE may specify a restricted form of its underlying CC.”
CCs are typically cross-industry, while BIEs are industry-specific or industry-context-specific.  Their correspondences are:
· ABIEs	are based on their corresponding    ACC (Aggregate Core Component)
· BBIEs	are based on their corresponding    BCC (Basic Core Component)
· ASBIEs	are based on their corresponding    ASCC (ASsociation Core Component)
We only model BIEs. However when defining a new BIE, it will be good to check if it can be modeled from the basis of an existing CC. This is most relevant for ABIEs. Before inventing a new ABIE, we should check if we can copy from an existing ACC in the UN/CEFACT Core Components Library, the last version of which is:
· UN/CEFACT Standards-Library - CCL13B_28JAN14.xls: tab “CC” : filter on “ACC”.
[image: ]
Figure 5 - Sample UN/CEFACT Standards Library

If a relevant ACC can be found then create the ABIE by copying from the ACC and its BCCs:
· If the ABIE is a proper “restriction” of the ACC, copy it’s properties, keep its name and append an appropriate prefix reflecting it’s context if it is not for the all airline business domains.
· Otherwise, you may still copy any appropriate aspects but choosing a new different name.
Restrictions vs the underlying ACC can include any of:
· Restrictions on the cardinality of the BCCs and ASCCs
· Non-use of individual BCCs and ASCCs
· Multiple (more than in the ACC) occurrences of a given BCC !!!
(e.g. below PerformanceMetrics => Financial_PerformanceMetrics + Certified_PerformanceMetrics)
· Qualification of individual ASCC and BCC properties (qualifying prefix in front of the name)
· Restrictions on the data type of the BCC (subset of value domain)
· Restrictions on the concept of the ASCCs or BCCs though “tighter” usage rules
[image: ]
Figure 6 - Example Restriction from UN/CEFACT
Note: the Airline Data Model project is not aiming at submitting back to UN/CEFACT those BIEs created for our model.
[bookmark: _Toc33171686]Common Types
We are not going to use a notion of “common type” for the LDM.  However – to dispel any questions – some artifacts often managed as “common types” are modeled as follows: 
· Classes of objects to be referenced from other classes are ABIEs (e.g. Carrier).
· Common patterns only of information are modeled as BDTs when their complexity does not exceed one content value plus any number of supplementary values (e.g. amount).  
· Common patterns only of information only are modeled as ABIE when their complexity exceeds the previous one (e.g. Address).
[bookmark: _Toc33171687]AIDM LDM Meta-Model
Combining all the modelling elements together, that is, those from UN/CEFACT and the additional elements the derivation agnostic meta-model for the Integrated LDM logical is shown in Figure 7. The complete meta-model for all layers of the AIDM Information Pillar can be found in Annex D: AIDM Meta-Model.


[image: ]   
[bookmark: _Ref535414300]Figure 7 – AIDM Integrated LDM Meta-Model





[bookmark: _Toc33171688]Modeling ABIEs
[bookmark: _Toc33171689]ABIE Usage
	[image: C:\Users\Ferguson\AppData\Local\Microsoft\Windows\INetCache\IE\SZEB1L7C\gnome-dictionary_lucid_00[1].png]
	An Aggregated Business Information Entity (ABIE) is a collection of related pieces of information that together convey a distinct meaning. An ABIE is the representation of an entity/object class.


An Aggregated Business Information Entity (ABIE) is a collection of related pieces of information that together convey a distinct meaning. An ABIE is the representation of an entity/object class. Its main properties are its attributes (called BBIEs) and its associations (called ASBIEs) with its child ABIEs.
ABIEs will not have any “methods” defined, as would be done in general object-oriented modelling of classes.
	[image: ]
	The later part of the definition of an ABIE equates it with an Entity from the Entity paradigm based on a simplification of Aristotle’s Substance paradigm and an Object from class modelling with its roots in the more recent Object paradigm. This intention suggests that practitioners of current day Entity or Object modelling may assume their understanding is commensurate with modelling using ABIEs.


[bookmark: _Toc33171690]Derivation from the Business Glossary
The AIDM Glossary comprises all terms from the Business Glossary, the controlled vocabulary that is the Taxonomy of Terms (ABIE Generalization / Specialization Structure and ASBIE Roles) and the Acronyms and Abbreviations. The name and definition of a new ABIE and of an ASBIE Role are derived from the AIDM Glossary. An appropriate way to achieve this is to populate a spreadsheet with a column names and a column for definitions with a row for each source; bearing in mind that the concept may be called by different names in different sources or the definition may vary for the same name. The correct combination of names and definitions that are valid is a matter for the modeler to analyze and create new ones where appropriate. Visualizing related names and definitions in a spreadsheet assists the modeler in taking a holistic approach to deciding on an appropriate name and definition, and facilitates the sharing of this information with the working group assisting the validation of the controlled vocabulary. Inspecting the variation of definition also assists the modeler in identifying exclusions from the meaning of a term that if included in the final definition will aid understanding through disambiguation.
Using the AIDM Glossary the modeler must determine if a new ABIE is required or if an existing ABIE can be used as it is defined, or if a modification to an existing ABIE is the most appropriate action. It is advised that the name and definition of a term be considered separately to achieve an acceptable result. That is, to recognize that the Name may not be appropriate for the definition and the definition may not be appropriate for the Name. If both are not commensurate then determining which may be correct is a non-trivial task for the modeler but an important one. 
	[image: ]
	Just because there already exists a term with a definition in the Business Domain under consideration it does not mean it is the correct term to use for your ABIE. Always consider the quality of the source terms. Equally, the concept you need might not be explicitly defined in the domain so a completely new term and definition may be required. 


Identifying a candidate Generalization for the new ABIE should be used to assist in defining and naming the new ABIE by inspection of its sibling specializations’ names, definitions and ASBIEs.
Fine-grained ABIEs are those that are leaf-nodes of the generalization-specialization tree. A fine-grained ABIE is not specialized further and therefore cannot be a Generalization.
The messages should only use the fine-grained ABIEs created in this way. In some cases, it may be preferable to use Generalized ABIEs “coarse-grained” but the rationale for this deviation must be articulated. 
Another type of ABIE to be created is Relationship Entities, sometimes referred to as Intersection Entities. They are the resolution of many-to-many associations. ASBIEs are not allowed to have BBIEs, hence an additional ABIE is required to described BBIEs pertaining to an ASBIE.
	[image: ]
	To avoid being influenced by existing names of concepts or association roles work on the meaning of the idea first and only once you have a firm grasp of its meaning consider what would be a succinct but sufficient nomenclature.


New derived terms and/or definitions do not need to be replicated back into the Business Glossary in the AIDM as they will exist in the Integrated Data Model which itself forms part of the AIDM Glossary. 
[image: ] 
Figure 8 - Example ABIEs
[bookmark: _Toc33171691]Granularity and degree of Normalization – General definitions
Normalizing a data model ensures that it is understood what identifiers / primary keys the attributes depend on, and that there is no redundancy. Data models normalized at logical level are often de-normalized at message schema and/or physical level for performance reasons.
The most used Normal Form is the 3rd normal form (3NF):
· First Normal Form: A relation R is in 1NF if and only if all underlying domains contain atomic values only.
· Second Normal Form: A relation R is in 2NF if and only if it is in 1NF and every non-key attribute is fully dependent on the primary key.
· Third Normal Form: A relation R is in 3NF if and only if it is in 2NF and every non-key attribute is non-transitively dependent on the primary key. 
Note there are various modeling techniques that may lead to 3NF. For example, the semantic ORM approach (Object-Role Modeling) capturing semantics in terms of atomic fact types, then grouping the fact types into relation schemes, will lead to a 3NF model.
[bookmark: 1ONF]Object-oriented approaches also define Object Normal Forms (1ONF, 2ONF, 3ONF). Their definitions involve considerations on behavior as well as attributes though. 
With regards to attributes / properties, the UN/CEFACT Core Component Technical Specifications state that “An ABIE consists of ABIE properties.” Such a property is “either an ASBIE or a BBIE. 
Every ABIE contains at least one property. Because an ABIE is an independent class, it is important that all listed properties are conceptually related to the concept of the ABIE, and not just added for convenience.”
[bookmark: _Toc33171692]Granularity and degree of Normalization – Our Guidelines
Our integrated and business domain specific LDMs will adhere to third normal form (3NF), with the exception of the following cases and aspects:
1. Generic, coarse-grain ABIEs derived from high-level concepts. Such generic ABIEs should only be modeled when:
· The high-level concept can be understood by business users,
· All fine-grain ABIEs underneath the generic concept would have a majority of common BBIEs,
· The number of fine-grain ABIEs could easily change over time, leading to frequent changes in the model.
Every Generic ABIE must be connected to all of its Specialized ABIEs using the Generalization / Specialization association.
2. BBIEs may have a multiplicity greater than 1 within their ABIE.
3. Some ABIEs will be sub-3NF, as they serve for defining and using types with common patterns, e.g. an Address, without their instances being identified by any primary key. 
4. Derivable BBIEs in certain cases: while 3NF prohibits BBIEs that can be calculated or deduced from other BBIEs, and while AIDM also advises to minimize the introduction of derived BBIEs, they will be acceptable and appropriate in an LDM when there is a strong reason to have a Derived BBIE in a message, for example: 
· Detailed entities that would allow the value to be calculated are not present in a message or available to the recipient or not present in the data source being defined; such as a database. 
· The business algorithm for determining the value of a derived BBIE may not be common or known and therefore it may not be possible to correctly determine the derived value.
· The derived value is a recognized business concept and requires a clear unambiguous definition which should be recorded in the integrated model for future re-use.
Example derived fields:
· “Number of Stops” could be deduced from the collection of legs composing a journey. 
· “Total Journey Duration” could be calculated from departure and arrival times.
[bookmark: _Toc33171693]Identifier Attributes of normalized ABIEs
Normalized modeling requires that the identifying attributes are determined for each entity. In many cases this will help clarifying what is the set of instances that this entity has, or in other words what is the set of objects in this object class. These attributes could be a single attribute (e.g. a Country is identified by the Country Code) or a collection of attributes (e.g. a Dated Operating Flight is identified by the Airline Designator plus the Flight Number attributes).
Identifying attributes may reside in the ABIE being modeled, or in another entity that the entity being modeled has an association to with a multiplicity of maximum one, either directly or through a transitive chain of associations. In the above example of Dated Operating Flight, the Flight Number is located in this ABIE, while Airline Designator is located in “Carrier”, who have max one instance associated with a Dated Operating Flight. Rather than repeating “Airline Designator” in Fight, the AIDM standard is to list identifying attributes in the definition of the “Dated Operating Flight” ABIE, using the below pattern:
	Business Identifier Fields:
- (Administrating) [Carrier] Airline Designator
- Flight Number
- Operational Suffix
- Flight Identifier Date.


Attributes located in other ABIEs should be preceded by the name of that ABIE between brackets.
When there are several associations that could establish the connection to that ABIE, indicate the role name between parentheses to identify the relevant association. 
This information should be placed at the end after the other contents of the definition. Furthermore, the definition should have an end of definition marker, #EndOfDef#, directly or somewhere before the information, which means it will not be copied into the XML annotations, so they do not get overloaded.
To minimize redundancy, attributes should be modeled only in the primary ABIE that naturally belong to, for example Airline Designator only in Airline. Later on – any message models using these ABIEs can “collapse” “Carrier” with its Designator into “Flight” if desired.  
A Yes/No flag tagged value in the ABIE – called “Shared Identification required” indicates if the ABIE requires determination of identifiers that can be shared and understood across business partners. Indeed, not all ABIEs require Shared Identification. For example, sub-3NF ABIEs that are defined for the sole purpose of grouping attributes and which are always transmitted as component of some other ABIE will not need shared identification. For example, Postal Address always comes as a component of Contact Information which is the normalized entity.
The main criteria for “Shared Identification required” is if the receiver of a message transmitting one or multiple instances of the entities needs to be able to match the instances against information he may already hold in his systems. This responds to the AIDM key requirement “the model must include information on how objects are uniquely identified for typical usage”.
Note that in a number of cases, a technical ID field will be modeled and generated within each message, for multiple references to a given object in the message. While the field helps establishing links within the message, it may not allow the receiver to match the instances against information in his systems. 
Based on the nature of the ABIE, the modeler will set the “Shared Identification required” flag. If the flag is set to Yes, the list of Business Identifier Fields needs to be documented.
Identifier Attributes of Generic ABIEs
If at all needed, please see Section 17.2 - Annex B: Identifier Attributes of Generic ABIEs.
[bookmark: _Toc33171694]Generalizations
[bookmark: _Toc33171695]Overview
Generalizations help to define and disambiguate ABIEs by recognizing a super type / subtype semantic structure. The parent ABIE is referred to as a generalized ABIE and the child ABIE as the specialized ABIE.
	[image: C:\Users\Ferguson\AppData\Local\Microsoft\Windows\INetCache\IE\SZEB1L7C\gnome-dictionary_lucid_00[1].png]
	A Generalization is a binary taxonomic directed relationship between two ABIEs; the parent, super type or generalized ABIE and the child, sub type or Specialized ABIE.


Including generalized ABIEs which can be visualized via the Subject Area diagrams in the Integrated LDM provide significant quality benefits:
· parent ABIEs help with disambiguation (e.g. is Check-in meant to be an area in the airport or a point in time);
· defining a taxonomy will encourage use of semantic analysis of fact statements to determine the place of a term in the taxonomy, which again contributes to disambiguation;   
· ease of finding terms or concepts;
· forces same concepts to fall in the same place thus to merge where appropriate,
As a semantic concept its existence is driven by the meaning of the parent and child and not by any desire to rationalise or generalize implementation code or structures. This benefit is a side effect of recognizing generalizations, as is the opportunity the generalization may afford the airline industry, and has no place in defining generalizations but may help in determining which generalizations should exist.
	[image: C:\Users\Ferguson\AppData\Local\Microsoft\Windows\INetCache\IE\MLSPT8GU\warning-sign11[1].png]
	While the Conceptual Model is a precursor to developing the Integrated LDM generalizations must be created in the Integrated LDM between ABIEs created from Association Roles and their associated Concept.


[image: ]After determining a generalized ABIE, the minimum that must be record is its Name and a Definition See Table 3 for how to define these elements. 
As general guidance to adhere to the fine-grained modelling directive generalized ABIEs are not allowed in messages. However, exceptions do exist and if permitted a generalized ABIE may be used and will therefore require BBIEs and / or ASBIEs of its own.
A generalization is represented by the standard UML generalization / specialization association with a Stereotype of “AIDM_GENSPEC” see Figure 9. The newly adorned parent and child ABIEs do not require any changes; however, their definitions should be reviewed in light of each other, and with other specializations of the same parent.[bookmark: _Ref535477514][bookmark: _Ref535477508]Figure 9 - Examples of Generalizations

When determining the generalization of an ABIE consider using a dictionary, thesaurus, ontologies and taxonomies to identify the most appropriate concept and assist with the definition. Be very careful following rigid rules or simply adopting existing terminology; both of which may not reveal the correct or most appropriate answer. For example, some approaches may lead to a Fire Station being recognized as a type of Building which in everyday parlance appears quite reasonable. However, the mistake is manifest when a large Fire Station comprising of multiple buildings on opposite sides of a road is discovered. More appropriate would be to recognise a Fire Station as a Facility just like an Airport. It is unlikely that anyone would define an Airport as a type of building. Using a dictionary analysis a Facility is defined as a place, amenity, or piece of equipment provided for a particular purpose. Note the inclusion of the purpose. A building has only a general purpose, whereas a Fire Station has a very specific purpose and has greater affinity with Facility than with Building.
It is necessary to remember that the concepts you create will be used by others so it is necessary to model based on reality and not constrain your deliberations to the limited scope of your activity.
	[image: C:\Users\Ferguson\AppData\Local\Microsoft\Windows\INetCache\IE\MLSPT8GU\warning-sign11[1].png]
	Generalizations are part of the AIDM to promote reuse and clarity of meaning; they are NOT used to provide a mechanism for inheritance or choice and no such capability is provided.


[bookmark: _Toc33171696]Determining Generalized Parent ABIEs
Typically, all of the Specialized ABIEs of a Generalized ABIEs will have certain properties in common with each other. These may be a combination of BBIEs, ASBIEs, and functions or behaviour. 
[image: ]There are no specific levels to the appropriate hierarchy of the generalization taxonomy and each level is as valid as the next see Figure 10 for an example. This example was created based on the fact that the AIDM has an Aircraft ABIE. Asking why are we only interested in Aircraft? What about Hovercraft? What other methods of transportation exist or might exist in the near future? This line of questioning suggests that a Transport Vehicle might be a useful Generalized ABIE. Then considering the place of a transport vehicle in the industry is as a resource for delivering a service what other resources do I need?[bookmark: _Ref535480719]Figure 10 - Multi-Level Generalization Example

When modelling an ABIE appropriate to the Airline Industry domain consider other ABIEs that complete the set of Specializations but may not be under current consideration such as Spacecraft in this example.
When the candidate taxonomy has been drafted check the existing definitions in the AIDM Business Glossary and LDMs, dictionary definitions and existing glossaries in the airline industry for consistency and correctness and appropriateness being cognizant that none of them may be correct. 
Avoid adding generalizations that do not assist understanding or provide a junction in the classification taxonomy that has no behavioural consequence and would be better modelled as a classifying BBIE like Bottled Water and Canned Water.
Finally, ask what value the generalization brings to understanding related concepts, what opportunities it affords the airline industry and whether it simplifies communications. 
[bookmark: _Toc33171697]ABIE Properties
Each ABIE needs to be created in the appropriate Information Domain. Please refer to section 8.1 “Organization by Information Domains” for explanations on this aspect.
The table below shows how to fill the fields in each tab (light blue lines) of the EA Properties window.
[bookmark: _Ref535473659][bookmark: _Ref535473654]Table 3 - ABIE Property Implementation in EA
	Property
	M/O
	Constraints & Rules
	Usage/Comment

	General : 
	
	
	

	Name
	M
	See Section 15 - Naming Rules applying to all Objects, and 
Section 5.4 - ABIE Rules and Quality Assurance.
	

	Stereotype
	D
	Always : ABIE
	

	Alias
	–
	
	not used

	Keywords
	–
	
	not used

	Author
	D
	“user name of author”
	

	Language
	D
	Always : <none>
	not used / PIM

	Status
	M
	Proposed, 
Validated,
Approved
	= initial
= by Change Management and AIDM Integration Group
= by ATS Board

	Complexity
	D
	Always : Easy
	not used

	Version
	D
	Always : 1.0
	not used

	Phase
	D
	Always : 1.0
	not used

	Notes
	M
	US English spelling,
When a word in the Notes text is to be put between quotes, use double quotes (“) rather than simple quotes (for consistency across definitions)
	Plain English description.
See “Specific Convention on Cut-off point” below this table.

	Details : 
	
	
	

	Scope
	D
	Public
	

	Persistence
	–
	
	not used

	Cardinality
	–
	
	not used

	Abstract, Is Root/Leaf /Specification/Active, Concurrency
	–
	
	not used

	Collection Classes
	–
	
	not used

	Attributes
	O
	(see below)
	Attributes may be viewed through this button. Do not add attributes here.

	Operations
	–
	
	not used

	Templates : 
	
	
	

	(entire Tab)
	–
	
	not used

	Advanced : 
	
	
	

	(entire Tab)
	–
	
	not used

	IATA Profile :
	
	
	

	IATA BIE :
  - businessTerm
  - definition
  - dictionaryEntryName
  - languageCode
  - uniqueIdentifier
  - usageRule
  - versionIdentifier
	–
	
	UPCC tagged values not used; see:
 considerations in section “Aspects to be refined” – “1. Filling in the standard UPCC Tagged Values”

	Shared Identification Required
	M
	Y or N
	Indicates if the ABIE requires determination of identifiers that can be shared and understood across business partners.

	Requirements : 
	
	
	

	(entire Tab)
	–
	
	not used

	Constraints : 
	
	
	

	Constraint, Type, Description
	O
	
	for documentation purposes only

	Scenarios : 
	
	
	

	(entire Tab)
	–
	
	not used

	Files : 
	
	
	

	(entire Tab)
	–
	
	not used

	Links : 
	
	
	

	Relationships
	O
	
	May right-click to maintain properties of an association (ref “Associations”)


D= Default; M= Mandatory; O= Optional; C=Conditional; – = Leave empty; grey = no need to touch
Specific Convention on Cut-off point for ABIE notes / definitions:
It is sometimes desirable to document key considerations or rules in addition to the core definition of an ABIE. In this case, the cut-off symbol #EndOfDef# can be used to indicate the end of the core definition. Note that for ABIEs derived from terms and concepts, the notes including the cut-off symbol will in many cases have been carried forward from the previous layers. On the other hand modelers will frequently add the cut-off symbol at this layer only, preceding the list of “Identifier Attributes” (see section 3.1). In all cases, the text following the symbol will:
· be included and printed into the BRD documents, 
· be excluded from UN/CEFACT tagged value “Definition” when populated from the logical model entities. Note these definitions are limited to 255 chars so it is recommended to place the cut-off symbol at most at 255 characters for any notes exceeding 255 in total, so as to avoid arbitrary truncation,
· be excluded from XML annotations generated from the above, thereby ensuring “reasonable” size annotations. 
Table 4 – Example of a definition for IATA Aircraft Type
	Grouping of aircrafts with the same form, function and specification, currently flown, or soon to be flown. Possible types are defined in the IATA SSIM.
#EndOfDef#
The same type may include aircrafts with different technical specifications such as engines, range, and cockpit configuration.


[bookmark: _Ref535383413][bookmark: _Ref535383439][bookmark: _Toc33171698]ABIE Rules and Quality Assurance
· Uniqueness: ABIE names shall be unique in the entire airline industry data model.
· An ABIE contains at least one BBIE or ASBIE (from UN/CEFACT CC Technical Specifications) unless the ABIE is a generalization of other ABIE and has at least one Generalization / Specialization association.   
· ABIE Definitions should be understandable by someone non expert in the specific domain (e.g. Ticketing) yet expert in the airline industry. Note that definitions can reference terms defined in the Business Glossary and/or other BIEs.
· ABIE Definitions must be written as if the definition were preceded by the phrase “Each {ABIE Name} has significance to the Airline industry as…” and must define a singular occurrence of the ABIE.
· ABIE examples in the definition must be introduced with the phrase “For example: ”. 
· ABIE definitions may include exclusions and/or anti-examples.
· ABIE definitions must be independent of any other ABIE unless the UID of the associated ABIE forms part of the UID of the ABIE under consideration
· When the tagged value “Shared Identification Required” is set to Yes, then the Notes (definition) field of the ABIE must list the “Identifier Attributes”, as described in section 3.1.
· As stated previously, an ABIE is a collection of related pieces of information that together convey a distinct meaning, and it represents an entity/object class. When defined in the integrated or domain LDM, it will be for the context of the Airline industry and possibly for the specific airline industry domain. Therefore :
· I3 ABIEs should have a definition describing the meaning independently of the context of any message. Note that this aspect needs to be considered already when defining the object term that the ABIE is derived from and consistent with.
· I3 ABIE definitions together with the list of “Identifier Attributes” (see section 3.1) should allow one to comprehend the set of instances/objects in the classes represented by the ABIEs.
[bookmark: _Toc33171699]Modeling BBIEs
[bookmark: _Toc33171700]BBIE Usage
A Basic Business Information Entity (BBIE) represents a singular business characteristic of a specific ABIE. BBIEs function as properties / attributes of ABIEs. A BBIE is based on a business data type which defines its value domain.
	[image: C:\Users\Ferguson\AppData\Local\Microsoft\Windows\INetCache\IE\SZEB1L7C\gnome-dictionary_lucid_00[1].png]
	A Basic Business Information Entity (BBIE) represents a singular business characteristic of a specific ABIE.


A BBIE within its ABIE has a defined cardinality/multiplicity that consists of a minimum occurrence and a maximum occurrence.
Note that one should review and finalize the name of each BBIE after the definition (in “Notes”) is drafted of completed. This will make sure that the names accurately reflect the meaning of the BBIE. See further considerations on the name in section 4.3 BBIE Rules and Quality Assurance.
[bookmark: _Toc33171701]BBIE Properties
BBIEs should be created through the toolbox, as opposed to clicking on “Attributes” within the ABIE properties, because the latter would not give them the correct stereotype of BBIE.
The table below shows how to fill the fields in each tab (light blue lines) of the EA Properties window.
Table 5 - BBIE Property Implementation in EA
	Property
	M/O
	Constraints & Rules
	Usage/Comment
	Example

	General : 
	
	
	
	

	Name
	M
	See Section 15 Naming Rules applying to all Objects
	
	Electronic Ticketing
Indicator (within Flight Segment)

	Type
	M
	Must reference a BDT
* (see note below)
	From the drop-down list in the “Type” field, choose “Select Type”, then select the type among the BDTs defined.
	

	Initial Value
	–
	
	not used
	

	Stereotype
	D
	Always : BBIE
	
	

	Alias
	–
	
	not used
	

	Scope
	D
	Public
	not used
	

	Containment
	D
	Not Specified
	not used
	

	Static, Const, Is Literal, Property,
	–
	
	not used
	

	Notes
	M
	US English spelling,
When a word in the Notes text is to be put between quotes, use double quotes (“) rather than simple quotes (for consistency across definitions)
	Plain English description.
See “Specific Convention on Cut-off point” below the table for ABIEs, the same being applicable to BBIEs.
	

	Arrows / Sequence vs other BBIEs
	M
	Put BBIEs in the right sequence
	
	

	Detail : 
	
	
	
	

	Lower bound, 
	M
	0
	BBIEs must not be man-datory in integrated and domain LDMs. One reason is that this would lead to extreme complexity in Copy Sync checking restrictions within collapsed ABIEs. 
	

	Upper bound
	M
	positive number ≥1 or *
 * (see note below)
	
	

	Allow Duplicates
	–
	
	not used
	

	Ordered Multiplicity
	–
	
	not used
	

	Redefined Property
	–
	
	not used
	

	Subsetted Property
	–
	
	not used
	

	Collection
	–
	
	not used
	

	Other - Transient
	–
	
	not used
	

	Other - Derived
	–
	
	not used
	

	isID
	O
	Check if part of primary key of ABIE
	
	

	Qualifiers
	–
	
	not used
	

	Tagged Values :
	
	
	
	

	IATA BIE  
- sequencingKey
  - businessTerm
  - definition
  - dictionaryEntryName
  - languageCode
  - uniqueIdentifier
  - usageRule
  - versionIdentifier
	–
	
	UPCC tagged values not used ; 
see considerations in section “Aspects to be refined” – “1. Filling in the standard UPCC Tagged Values”
	

	IATA BBIE Source :
	
	
	
	

	  - Src Project
	O
	Must be fill in at least if source info on next line is empty.
	Name of the project having created the BBIE
	NDC

	  - Src Reso/RP Nb 
  - Src Data Element Name   
  - Src Manual & Edition
  - Src Location in Manual
	C
C
C
O
	Must be filled in when data element is defined in an IATA Reso/RP.
If Reso/RP filled in then Element and Manual must also be filled in
	

Fill in “Location in Manual” (section or Chapter Nb) only if not obvious. 
	RP 1008
FLIGHT Number
PSCRMe34


	IATA BBIE Other :
	
	
	
	

	  - Transform to
    XSD Attribute 
	O
	“Y” or blank
	Put “Y” if the BBIE should be transformed into an XSD attribute. Leave blank if it should be transformed into an XSD element.
	

	Constraints : 
	
	
	
	

	Constraint, Type, Description
	O
	
	for documentation purposes only
	


D= Default; M= Mandatory; O= Optional; C=Conditional; – = Leave empty; grey = no need to touch
Note on BDT (Business Data Type) – where possible create or reuse a BDT with appropriate facets defined (pattern, minLength, maxLength etc.) in preference to a generic BDT with a wider value domain than required e.g. maxLength 100_Text rather than Text (see section 6.2 below on defining additional BDTs).  The primary goal of avoiding unbounded formats is to reduce the risk of potential excessive processing in case of implementation errors.
Note on Upper Bound – where possible supply a positive integer in preference to “*” for the same reason.
[bookmark: _Toc33171702]BBIE Rules and Quality Assurance
· BBIEs must be atomic.
	For example the following should not be possible:
	
	[image: ]
Figure 11 - Invalid BBIE Model

	The following
is the correct usage:
	
	[image: ]
Figure 12 - Valid BBIE Model


· A BBIE must be a property of the ABIE it belongs to.
· BBIE Definitions should be understandable by someone non expert in the specific domain (e.g. Ticketing) yet expert in the airline industry. Note that definitions can reference terms defined in the Business Glossary and/or other BIEs.
· BBIEs defined in I3 – as applies to their ABIEs – should have a definition describing the meaning independently of the context of any message. 
· BBIEs should have semantically meaningful names.
· Names of BBIEs should generally not be prefixed by the name of the ABIE they belong to. For example the BBIE “Surname” in ABIE “Individual” will not be prefixed by “Individual”, a it is understood that this BBIE is about the individual.
· An exception to the above rule is where identifier fields end with ID or Code. Those should be prefixed with the name of the ABIE because they will often be used for references in message models using collapsing.
· Names of BBIEs must end with the name of the standard BDT they refer to. E.g. BBIE “Alliance Code” is of BDT “Alliance_ Code” which is derived from standard BDT “Code”.
Therefore the BDT name “Alliance Code” must end with “Code”.  (UN/CEFACT also calls those standard BDTs the “representation terms”).
Two alternatives are allowed for BDT “Text”: BBIEs based on “Text” can alternatively end with “Address” or “Description”.
· Uniqueness: Names of BBIEs must be unique within an ABIE. In the data dictionary, they will have to be qualified by the name of the ABIE.
[bookmark: _Toc33171703]Modeling ASBIEs
An ASBIE represents a significant association between two fine-grained ABIEs. One way to discover an ASBIE is to ask a question beginning Who, What, Where, How, Why, or When. 
ASBIEs can be tested by asking acknowledgeable person if it correctly reflects a fact. Hence, one might simply ask is it true that Each <ABIE Name> {may | must} <ASBIE Phrase> <cardinality><Other ABIE Name>; reading the ASBIE in both directions. In addition, one might ask questions pertaining to the cardinality or questions that require a comparison between ASBIEs, for example:
· Can a passenger travel with more than one infant?
· Is it true that an order can exist without any Order Items?
· What is the difference between the Carrier that owns a scheduled flight and the Carrier that operates the scheduled flight?
[bookmark: _Toc33171704]ASBIE Usage
An ASBIE defines an association between one ABIE (the “associating” ABIE) and another ABIE (the “associated” ABIE). An ASBIE functions as an ABIE property of the associating ABIE. ASBIEs have a defined minimum and maximum occurrence. The associated ABIE in an ASBIE may be either a UML association AggregationKind=shared or AggregationKind=composite.
	[image: C:\Users\Ferguson\AppData\Local\Microsoft\Windows\INetCache\IE\SZEB1L7C\gnome-dictionary_lucid_00[1].png]
	An ASBIE defines an association between one ABIE (the “associating” ABIE) and another ABIE (the “associated” ABIE).


Aggregation kind Shared means that the associated ABIE will exist regardless of the state of the associating ABIE.
Aggregation kind Composite means that the associated ABIE ceases existing if the associating ABIE ceases to exist.
	ASBIEs are created dragging the ASBIE icon from the toolbar over the two ABIEs.
On the right side is a sample representation, with ABIE Child being the “source” and ABIE Parent being the “target”.
	
	[image: ]
Figure 13 - ASBIE Composition Example


Starting from the conceptual layer, one ASBIE will be created through an automated script for each directional association between the concepts at the conceptual layer. The direction of the ASBIE may then have to be tuned here at logical level. Especially with AggregationKind=shared, associations can in some cases make sense in each direction. The direction should be determined considering the likely use in message schemas, i.e. which of the ABIEs involved is likely to be embedded within the other one.
ASBIEs can represent all of 1-to-n, the most common case, 1-to-1, n-to-1, or n-to-n relationships. Some target platforms will not directly support the latter, however UPCC does not forbid it, and XSD can implement it with no problem. 
Note: if the model was to be used for generation of DDLs (Data Definition Language) to create relational database tables, n-to-n relationships would obviously have to be replaced by tables. EA does exactly that; when transforming a PIM into a DDL model, it replaces n-to-n relationships by tables.
ASBIE have no attributes (no BBIEs). If the association is to have attributes, an ABIE needs to be modeled instead (along with ASBIEs connecting it to the other ABIEs involved).
[bookmark: _Toc33171705]ASBIE Properties
The table below shows how to fill the fields in each tab (light blue lines) of the EA Properties window.
Table 6 - ASBIE Property Implementation in EA
	Property
	M/O
	Constraints & Rules
	Usage/Comment
	Example

	General : 
	
	
	
	

	Source
	M
	Associated ABIE
	Filled automatically when creating the association on the diagram.
	

	Target
	M
	Associating ABIE
	(as above)
	

	Name
	O
	See Section 15 Naming Rules applying to all Objects, and Section 7.3 ASBIE Rules and Quality Assurance.

	Verb explaining the relationship from associating to associated ABIE and another verb expressing the association in the other direction separated by a forward slash.
	owns / owned by

	Alias
	–
	
	not used
	

	Direction, Style, Stereotype
	D
	
	Filled automatically when creating the association on the diagram.
	

	Notes
	O
	
	Plain English description
	

	Constraints : 
	
	
	
	

	Constraint, Type, Description
	O
	
	for documentation purposes only
	

	Source Role : 
	
	
	
	

	(Name)
	O
	
	If specified, it should re-present the role or subtype of the associated ABIE.
If specified it will take precedence over the associated ABIE name to generate the XSD Element name. 
	

	Multiplicity
	M
	
	Multiplicity of the associated ABIE in the association, i.e. possible number of associated ABIE instances associated with one associating ABIE instance.
	

	Aggregation
	M
	Shared, or Composite
	
	

	All other properties of Tab
	–
	
	not used
	

	Target Role : 
	
	
	
	

	(entire Tab)
	–
	
	not used.
Note that – contrary to Source Role – the Role name and the multiplicity would not impact XSD generation.
	

	Tagged Values :
	
	
	
	

	  - sequencingKey
  - businessTerm
  - definition
  - dictionaryEntryName
  - languageCode
  - uniqueIdentifier
  - usageRule
  - versionIdentifier
	–
	
	not used ; see considerations in section “Aspects to be refined” – “1. Filling in the standard UPCC Tagged Values”
	


D= Default; M= Mandatory; O= Optional; – = Leave empty; grey = no need to touch
[bookmark: _Ref535383579][bookmark: _Toc33171706]ASBIE Rules and Quality Assurance
· Uniqueness: Names of ASBIE Source Roles must be unique within an associating ABIE.
· All ASBIEs between the same ABIEs must have unique names.
	[image: ]
	Help the reader when looking at diagram by indicating the direction the first verb in the name should be read.
Use the “Show Me My World” script to see ASBIEs rendered in the format of the ASBIE Standard Naming Template.


· It must be possible to read an ASBIE and achieve a grammatically correct phrase by following the standard naming template: Each {ABIE Name} | {Role Name} must | may {association phrase} one and only one | one or more | between n and n+x {ABIE Name} | {ABIE Plural Name} and each {ABIE Name} must | may {association phrase} one and only one | one or more | between n and n+x {ABIE Name} | {ABIE Plural Name} } | {Role Name}} | {Plural Role Name}.
· The direction of reading must be annotated on a LDM diagram.
· Each ASBIE must have the cardinality of its associated ABIE explicitly expressed (min and a max occurrence).
· ASBIEs must be devoid of mandatory circular references. An ABIE shall never contain – directly or at any nested level – a mandatory ASBIE whose associated ACC is the same as the top level ACC. The objective of this rule is to prevent endless nesting in component models. The rule does not prevent an ABIE containing an ASBIE reference to its-self. However, it must be optional, making it possible to stop the nesting at a finite number of levels (from UN/CEFACT CC Technical Specifications).
[bookmark: _Toc33171707]Modeling Mutually Exclusive ASBIEs
[bookmark: _Toc33171708]Mutual Exclusivity Usage
When the occurrence of an ASBIE is dependent on another ASBIE from the same ABIE such that only one can be instantiated for each occurrence of the ABIE then a constraint is used to define this optionality. The constraint is named and links created between it and the participating ABIEs. This mutually exclusive group of ASBIEs will become a group and choice in any schema derived from it.
	[image: C:\Users\Ferguson\AppData\Local\Microsoft\Windows\INetCache\IE\SZEB1L7C\gnome-dictionary_lucid_00[1].png]
	Mutual Exclusivity is where only one ASBIE from a set of two or more ASBIEs from the same ABIE is allowed for any given instance of the ABIE. ASBIEs in a mutually exclusive set must all be mandatory or all be optional at the disparate end of the relationships. They do not all have to have the same cardinality.
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	If you remove a constraint from all diagrams it will no longer exist in the EA repository.


The constraint in EA is similar to an ASBIE in that it does not appear in the Project Browser but only on a diagram. However, unlike an ASBIE it only exists if it appears on at least one diagram.
To create a constraint in EA you will need to drag a new constraint from the tool box onto a diagram. The input windows displayed has two fields Constraint Type and Constraint. The field called constraint is the Notes property whereas the Constraint Type field does not relate to a property. The Constraint Type field must be set to “AIDM_XOR” which can be found on the associated drop down list.
To link the constraint to an ASBIE you should select the constraint and drag and drop the up arrow from the top right of the constraint image to the required ASBIE, thus creating the link. Figure 14 is an example of what a mutually exclusive constraint looks like on a diagram.
[image: ]
[bookmark: _Ref535390205][bookmark: _Ref535390172]Figure 14 - Example Diagram of a Mutually Exclusive Constraint
[image: ]
Figure 15 - Example of Invalid Mutual Exclusivity
[image: ]
Figure 16 - Example of a Mutually Exclusive Constraint transformed into an XSD
	[image: ]
	The Synchronization script will copy Mutually Exclusive Constraints automatically but if you need to place one on a diagram manually you must copy and paste it from an existing diagram. Internally, EA recognizes these two instances as the same object.



[image: ]To remove an ASBIE from a constraint go to the set attached links menu item in the shape’s quick menu which can be found under the Advanced menu, at the time of writing, and toggle the required links on and off as required. 

Figure 17 - Removing Links

[bookmark: _Toc33171709][bookmark: _Hlk33085578]Mutually Exclusive Constraint Properties
[bookmark: _Hlk33084810]The table below shows which fields to use in EA Properties window for a constraint.
Table 7 – Mutually Exclusive Constraint Property Implementation in EA
	Property
	Optionality
	Constraints & Rules
	Usage/Comment
	Example

	Name
	Mandatory
	The name of the mutually exclusive group.
	This name will become the name of an XSD group in the I4 XSD schema and follows the same transformation as an ABIE’s name.
	Booking Owner

	Notes
	Mandatory
	Repetition of the Name, plus any notes required.
	This will appear on a diagram.
	

	Type
	Mandatory
	“Constraint”
	
	

	Stereotype
	Mandatory
	“AIDM_XOR”
	
	


[bookmark: _Toc33171710]Modeling BDTs / Business Data Types
[bookmark: _Toc33171711]BDT Usage and Characteristics
	[image: C:\Users\Ferguson\AppData\Local\Microsoft\Windows\INetCache\IE\SZEB1L7C\gnome-dictionary_lucid_00[1].png]
	A business data type (BDT) defines the domain of values that can be used for a particular BBIE. It represents a complex element, as a BDT has one content component and any number of supplementary components.


A Business Data Type defines the value domain – set of valid values – that can be used for a particular BBIE. It represents a complex element, as a BDT has one content component and any number of supplementary components.
A BDT is a data type consisting of one and only one BDT content component that carries the actual content plus zero or more BDT supplementary components giving essential extra definition to the content component.
The content component is always called “CON. Supplementary components have specific names.
Contrary to the Content Component which always occurs exactly once, each BDT Supplementary Components has a cardinality (minimum and maximum occurrence) explicitly expressed, which implicitly also tells if the Supplementary Components is mandatory or optional.
The content component and the supplementary components of BDTs reference Primitive Types or Enumeration Types:
· Primitive Types have a predefined list. BDTs can restrict the value domain of Primitive Types through “Facets” (e.g. “Maximum Length” or pattern for a string) applied to the Primitive Type. Primitive Types, definitions and their Facets are listed in the next sections.
· Enumerations define value domains through code lists. Code lists contain lists of enumerated core code values and optional core code names and core code definitions.
[bookmark: _Toc33171712]Adding BDTs beyond the Initial Set
In full UN/CEFACT, each BDT must be based on one of the approved CDTs published in the UN/ CEFACT Data Type Catalogue. We have created one BDT for each of these CDTs, for use from BIEs.
Additional BDTs can be created if further restriction of the value domain is needed. Additional BDTs restrict but cannot extend the standard BDT they are derived from. Additional BDTs must have the same name as the standard BDTs, with qualifiers (i.e. qualifying words) preceding the BDT name. The content component and supplementary components will still reference the same primitive types, or one of the alternative primitive types for the content component, but apply restrictions on so-called facets.
Additional BDTs should be created by cloning one of the standard BDTs, adding a qualifier to the name, and adding restrictions for one or several of the facets appearing as Tagged Values of the content component and/or supplementary component attributes of the BDT. It is also allowed to drop a supplementary component when the component is not needed with the additional BDT and optional in the initial BDT, or to replace the PRIM of a content component by a reference to an ENUM or by one of the authorized alternatives (see column “Alternative PRIMs” in the table in the next section). Note that the list of facets that appears depends on the PRIM referenced. 
Additional BDT specific naming conventions include the following rules:
· The qualifier is added as a prefix to the name of the base BDT, separated by “_ “ (as per UN/CEFACT rules). For example, “Cabin Type_ Code” would be based on “Code”. Vice-versa the way to know it is based on “Code” is to consider the string after the “_ “.
· Uniqueness: BDT names shall be unique in the entire airline industry data model.
· Names of SUPs remain the same as the SUPs in the standard BDTs.
Example Restrictions:
	Additional BDT “Boarding Gate_ ID” is derived from standard BDT Code.
As for standard BDT Code, its Content Component is of Primitive Type “Token”.
[image: ]

Referencing “Token” has caused 5 facet / tagged values applicable to this PRIM to be displayed : minimumLength, maximumLength, enumeration, length, pattern. 
The modeler has entered restrictions on two of them : minimumLength=1, maximumLength=8. This causes these two tagged values to be displayed at the top while the others remain displayed at the bottom.
	[image: ]


Caution 1: Restrictions with ENUMs: 
Where a BDT CON or SUP references an ENUM instead of a PRIM, any Facet Restrictions must be modeled in the ENUM. 
Note that EA will also display these restrictions in the CON/SUP as inherited Tagged Values “from ENUM name” however they must not be overridden at the CON/SUP level.  If a modeler were to put restrictions into such a CON or SUP, or if the modeler did override the restrictions that such a CON/SUP inherits from the underlying ENUM, then the “Transformation to XSD” tool may abort.
Caution 2: Trailing spaces in Patterns: 
With restriction tagged value “Pattern” (which can hold a regular expression) any trailing spaces are meaningful. EA transformation and generation to XSD will carry them through and put them into the XSD. In EA, the only way to notice the space(s) is by stepping with the cursor through the end of the tagged value field. If present in the XSD pattern, spaces will truly enforce whitespaces in the value in the XML documents. If you do not want space(s) in the XSD pattern, you need to make sure there are no spaces in EA.
Example:     [image: ]      [image: ]
[bookmark: _Toc33171713]Initial Set of BDTs
Table 8 - Standard Set of BDTs.
	BDT
	Definition
	Default PRIM of
Content Component
	Alternative PRIMs of
Content Component

	Amount
	A number of monetary units specified in a currency.
	Decimal
	Double, Float, Integer

	Binary Object
	A sequence of binary digits (bits).
	Binary
	(none)

	Code
	A character string of letters, numbers, special characters (except escape sequences), and symbols. It represents a definitive value, a method, or a property description in an abbreviated or language-independent form that is part of a finite list of allowed values.
	Token
	NormalizedString,
String

	Date
	A Gregorian calendar representation in various common resolutions: year, month, week, day.
	DatePoint
	(none)

	Date Time
	Identifies a date and time of day to various common resolutions: year, month, week, day, hour, minute, second, and fraction of second.
	TimePoint ***
	(none)

	Duration *
	A length of time without a fixed start or end time, expressed in Gregorian calendar time units (Year, Month, Week, Day) and Hours, Minutes or Seconds.
	TimeDuration
	(none)

	Graphic
	A diagram, a graph, mathematical curves, or similar vector based representation in binary notation (octets).
	Binary
	(none)

	Identifier
	A character string used to uniquely identify one instance of an object within an identification scheme that is managed by an agency.
	Token
	NormalizedString,
String

	Indicator
	A list of two mutually exclusive Boolean values that express the only possible states of a property.
	Boolean
	(none)

	Measure
	A numeric value determined by measuring an object along with the specified unit of measure.
	Decimal
	Double, Float, Integer

	Name
	A word or phrase that constitutes the distinctive designation of a person, place, thing or concept.
	Token
	NormalizedString,
String

	Number * (ex. numeric)
	A mathematical number that is assigned or is determined by calculation.
	Decimal
	Double, Float, Integer

	Ordinal *
	An assigned mathematical number that represents order or sequence.
	Integer
	(none)

	Percent
	A value representing a fraction of one hundred, expressed as a quotient.
	Decimal
	Double, Float, Integer

	Picture
	A visual representation of a person, object, or scene in binary notation (octets).
	Binary
	(none)

	Quantity
	A counted number of non-monetary units, possibly including fractions.
	Decimal
	Double, Float, Integer

	Rate
	A quantity, amount, frequency, or dimensionless factor, measured against an independent base unit, expressed as a quotient.
	Decimal
	Double, Float, Integer

	Ratio *
	A relation between two independent quantities, using the same unit of measure or currency. A ratio can be expressed as either a quotient showing the number of times one value contains or is contained within the other, or as a proportion.
	Decimal
	Double, Float, Integer,
String

	Sound
	Any form of an audio file such as audio recordings in binary notation (octets).
	Binary
	(none)

	Text
	A character string such as a finite set of characters generally in the form of words of a language.
	String
	NormalizedString,
Token

	Time
	Time of day to various common resolutions – hour, minute, second and fractions thereof.
	TimePoint
	(none)

	Uniform Resource Identifier **
	A string of characters used to identify a resource. Such identification enables interaction with representations of the resource over a network, typically the World Wide Web, using specific protocols.
	AnyURI
	(none)

	Value
	The concept of worth in general that is assigned or is determined by measurement, assessment or calculation.
	Decimal
	Double, Float, Integer,
NormalizedString
String, Token

	Video
	A recording, reproducing or broadcasting of visual images on magnetic tape or digitally in binary notation (octets).
	Binary
	(none)


*: these are BDTs new in UN/CEFACT v3.1 vs v2.
**: these BDTs have been added by the AIDM.
***: the PRIM(s) for this BDT has been changed in AIDM vs standard UN/CEFACT
Further explanations can be found in the UNCEFACT Technical Specifications - Core Components Data Type Catalogue V3_1.  Note that that document also has “usage guidance” considerations, which is made available as part of “Notes” of the BDT items in our EA repository.
[bookmark: _Toc33171714]PRIMs referenced from the BDTs and their Facets
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	A Primitive Data Type (PRIM) represents basic building blocks for defining value domains of content and supplementary components. UN/CEFACT has defined a finite set of PRIMs. A PRIM may have a set of facets restricting the value domain.


The list of Primitive Types is provided in the table below. The list is based on UN/CEFACT CCTS V3.0, with a few additions defined by AIDM central administrator.
It is important to understand what restrictions can be applied to them: The value domains expressed by primitives are quantified through their facets. A primitive may have zero or more facets. Each facet defines or constrains an aspect of the value domain expressed by the primitive. BDT content and the supplementary components can define restrictions against these facets.
The table below shows:
· which facets are applicable for each Primitive Type (flagged by a tick : )
· whether any of the applicable facets are mutually exclusive, i.e. should not both carry restrictions for a given BDT Content or Supplementary component ; mutually exclusive facets will have red color marks “ME” on the same horizontal line, in their corresponding columns.  
Note that while “Pattern” is never flagged as mutually exclusive with other facets, it is suggested
– when one can deduct other facet restrictions from the pattern – not to fill in those other restrictions when they would be obviously redundant with the pattern.

Table 9 - PRIMs and their Facets
	PRIM
	Description / Remarks
	Applicable Facets

	
	
	Enumeration
	Fractional Digits
	Length
	Minimum Length
	Maximum Length
	Minimum Inclusive
	Maximum Inclusive
	Minim Exclusive
	Maximum Exclusive
	Pattern
	Total Digits

	AnyURI
	AnyURI represents a Uniform Resource Identifier Reference (URI). An AnyURI value can be absolute or relative, and may have an optional fragment identifier (i.e., it may be a URI Reference).
	
ME
ME
	n/a
	
ME
ME 
	
ME
ME
	
ME
ME
	n/a
	n/a
	n/a
	n/a
	
ME
ME
	n/a

	Binary
	Binary is a finite sequence of binary digits (bits)
	
ME
ME
	n/a
	
ME
ME 
	
ME
ME
	
ME
ME
	n/a
	n/a
	n/a
	n/a
	
ME
ME
	n/a

	Boolean
	Boolean denotes a logical condition through a predefined enumeration of the literals true (The Boolean condition is satisfied) and false (The Boolean condition is not satisfied).

Remark: Allowed literals = [true/false]
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	DatePoint
	Consists of top-open intervals of exactly one day in length on the timelines of dateTime, beginning on the beginning moment of each day (in each timezone), i.e. '00:00:00', up to but not including '24:00:00' (which is identical with '00:00:00' of the next day).
Remarks: 
A character string literal value that conforms to ISO 8601-2000. 
	Same as for TimeDuration

	Decimal
	Decimal is a subset of the real numbers, which can be represented by decimal numerals.
	
ME
ME
	
ME
ME
	n/a
	n/a
	n/a
	
ME
ME
	
ME
ME
	
ME
ME
	
ME
ME
	
ME
ME
	
ME
ME

	Double
	Double is the IEEE double precision 64 bits floating point type
	Same as for Decimal

	Float
	Float is the IEEE simple precision 32 bits floating point type.
	Same as for Decimal

	Integer
	Integer is a value in the infinite set (...-2, -1, 0, 1, 2...), a denumerably infinite list.
	
ME
ME
	n/a
	n/a
	n/a
	n/a
	
ME
ME
	
ME
ME
	
ME
ME
	
ME
ME
	
ME
ME
	
ME
ME

	Normalized
String
	Normalized string is a string that does not contain the carriage return (#xD), line feed (#xA) nor tab (#x9) characters.
	Same as for Binary

	String
	String is a sequence of characters in some suitable character set
	Same as for Binary

	TimeDuration
	TimeDuration identifies a length of time in various time units as used in the Gregorian calendar: year, month, week, day, hour, minute, second, and fractions thereof.
Remarks: 
The value domain consists of the denumerably infinite set of all possible lengths of time with the precision determined by the lowest order time unit or a fraction thereof. 
The value may be approximate if the Year or Month time units are used and the duration is not situated in time by a start or an end date or by context.
A character string literal value that conforms to ISO 8601-2000. The TimeDuration literal denotes the TimeDuration value specified by the character string as interpreted under ISO 8601-2000.
	
ME
ME
	n/a
	n/a
	n/a
	n/a
	
ME
ME
	
ME
ME
	
ME
ME
	
ME
ME
	
ME
ME
	n/a

	TimePoint
	TimePoint is a point in time to various common resolutions: year, month, week, day, hour, minute, second, and fractions thereof.
Remarks: 
The value domain consists of the denumerably infinite set of all possible points in time with the resolution determined by the lowest order time unit or a fraction thereof.
A character string literal value that conforms to ISO 8601-2000. The TimePoint literal denotes the TimePoint value specified by the character string as interpreted under ISO 8601-2000.
	Same as for TimeDuration

	Token
	A token is a string that does not contain the line feed (#xA) nor tab (#x9) characters, that have no leading or trailing spaces (#x20) and that have no internal sequences of two or more spaces.
	Same as for Binary






[bookmark: _Toc33171715]Modeling ENUMs / Enumeration Types and Code Lists
[bookmark: _Toc33171716]ENUM Usage
An Enumeration Type (ENUM) represents a code list, i.e. a data type whose instances can be any of a number of user-defined, ordered enumerations of literals. BDT content components and supplementary components are typified using PRIMs or ENUMs.
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	An Enumeration (ENUM) is a collection of items that is a complete, ordered listing of all of the items in that collection.


Enumeration Types may be used to set restrictions on content (CON) or supplementary components (SUP) of BDTs. Enumerations restrict primitive types to a well-defined set of values, e.g., a code list. Thereby a code list represents an enumerated set of codes. Each code usually has a value such as country codes according 743 to ISO 3166 US, GB, AT etc. These code list values are denoted using the code list entry artifacts. Using the concept of UML generalizations a union of different enumerations may be constructed.
[image: ]
Enumeration “facets” are different from Enumeration Types. They may be used as a lightweight mechanism to restrict the value domain of a primitive type to a set of allowed values, e.g. restrict a String to the three allowed values "a", "b", or "c". This is in contrast to the more powerful concept of an Enumeration Type (ENUM), which usually represents a code list maintained by a code list agency.
ENUMs will have two levels of entities:
· The ENUM entity,
· The Codelist Entry which in UML terms is an attribute of the ENUM class. 
[bookmark: _Toc33171717]ENUM Properties
This section is tentative. The design of future Codelist management, inside and outside Enterprise Architect, still need to be consolidated, before finalizing and confirming the present guidelines.
ENUM Entities have properties very similar to ABIEs, and we make similar use of them. Where the use is identical, the table below will refer to the section for ABIEs. The main specificity will lie in additional tagged values in the UPCC3 - ENUMLibrary tab.
Codelist Entries should be created through the toolbox, as opposed to clicking on “Attributes” within the ENUM properties “Details tab”. Refer to next section (Codelist Entry Properties) for further explanation of this aspect.
The table below shows how to fill the fields in each tab (light blue lines) of the EA Properties window.
Table 10 - ENUM Property Implementation in EA
	Property
	M/O
	Constraints & Rules
	Usage/Comment
	Example

	General : 
	
	
	
	

	(entire Tab)
	
	
	as in ABIE ;
	

	Details : 
	
	
	
	

	(entire Tab)
	
	
	as in ABIE (not used)
	

	Templates : 
	
	
	
	

	(entire Tab)
	–
	
	as in ABIE (not used)
	

	Advanced : 
	
	
	
	

	(entire Tab)
	–
	
	as in ABIE (not used)
	

	IATA Profile
	
	
	
	

	  - businessTerm
  - definition
  - dictionaryEntryName
  - languageCode
  - uniqueIdentifier
  - usageRule
  - versionIdentifier
	–
	
	UPCC tagged values not used ; see : 
considerations in section “Aspects to be refined” – “1. Filling in the standard UPCC Tagged Values”
	

	codeListAgencyIdentifier
	–
	
	not used - TBC
	

	codeListAgencyName
	C
	Must be filled in if Codelist entries are not listed under the ENUM.
	3rd party name or “IATA”
	

	codeListIdentifier
	C
	At least one of Code List Id or Name must be filled in if Codelist entries are not listed under the ENUM.
	Codelist ID within agency
	

	codeListName
	C
	(with previous line)
	Codelist Name within ag.
	

	enumerationURI
	O
	
	
	

	modificationAllowed Indicator
	O
	
	not used   (are BDTs allowed to place restrictions on list – Y/N)
	

	restrictedPrimitive
	M
	Name of valid PRIM
	
	

	status
	–
	
	Not used   (use status in “General” instead)
	

	minorVersionIdentifier
	–
	
	not used 
	

	revisionIdentifier
	–
	
	not used 
	

	Tagged Values : 
	
	
	
	

	(entire Tab)
	O
	
	as in ABIE
	

	Requirements : 
	
	
	
	

	(entire Tab)
	–
	
	as in ABIE (not used)
	

	Constraints : 
	
	
	
	

	(entire Tab)
	O
	
	as in ABIE
	

	Scenarios : 
	
	
	
	

	(entire Tab)
	–
	
	as in ABIE (not used)
	

	Files : 
	
	
	
	

	(entire Tab)
	–
	
	as in ABIE (not used)
	

	Links : 
	
	
	
	

	(entire Tab)
	O
	
	as in ABIE
	


D= Default; M= Mandatory; O= Optional; – = Leave empty; grey = no need to touch
[bookmark: _Toc33171718]Codelist Entry Properties
Codelist Entries should be created through the toolbox, as opposed to clicking on “Attributes” within the ENUM properties, because the latter would not give them the correct stereotype of «CodelistEntry» (this is analogous to ABIEs and BBIEs). 
Note: Native Enterprise Architect would allow for ENUMs to have Enumeration Literals as well as “normal attributes” which are both attributes, with Enumeration Literals having the “Is Literal” flag set in the attribute properties. Our profile which is based on UN/CEFACT Core Components will only cater for ENUM plus Codelist Entries. Codelist entries are created through drag & drop from the toolbox. This will use a dedicated stereotype «CodelistEntry» rather than the “Is Literal” flag.  
The table below shows how to fill the fields in each tab (light blue lines) of the EA Properties window.
Table 11 - Codelist Property Implementation in EA
	Property
	M/O
	Constraints & Rules
	Usage/Comment
	Example

	General : 
	
	
	
	

	Name
	M
	
	Value of the code/literal
	

	Type
	–
	Leave empty
	not used ; The PRIM referenced from ENUM will be applicable
	

	Initial Value
	–
	
	not used
	

	Stereotype
	D
	Always : CodelistEntry
	
	

	Alias
	–
	
	not used
	

	Scope
	D
	Public
	not used
	

	Containment
	D
	Not Specified
	not used
	

	Static, Const, Is Literal, Property,
	–
	
	not used
	

	Notes
	C
	Plain English description,
US English spelling,
If the codes are abbreviations (most typical case) then the Notes field must be filled in.
	Text associated with the Value of the code/literal – to provide the name, description, or meaning of the code – and eventually generated into XSD annotations.
	Bag Material Code “L”. Notes =
“Leather”

	Arrows / Sequence vs other Codelist Entries
	M
	Alphabetical order, or by increasing values for numerics.
	
	

	Detail : 
	
	
	
	

	(entire Tab) 
	–
	
	not used
	

	Tagged Values :
	
	
	
	

	codeName 
	–
	
	Not used ; use Name in General instead.
	

	status
	O
	One of : 
draft, standard, deleted, marked for deletion
	
	

	Constraints : 
	
	
	
	

	Constraint, Type, Description
	O
	
	for documentation purposes only
	


D= Default; M= Mandatory; O= Optional; – = Leave empty; grey = no need to touch
[bookmark: _Toc33171719]ENUM Rules and Quality Assurance
· The name of an ENUM must be unique within the Airline industry data model.
· Code lists should be “hardcoded” in Codelist entries (which will eventually be generated into XSDs) only in case they are static by nature (example of “gender”). Any code lists that may change over time should be defined in codes tables outside the Modeling Repository.
· The name of a Codelist Entry must be unique within its ENUM.




[bookmark: _Toc535489300][bookmark: _Toc33171720]Developing Subject Areas
The integrated LDM defines platform independent data elements from the entire scope covered by the AIDM. As such it contains elements that will be shared across many applications, data stores and/or messages and contains a large number of entities (ABIEs), attributes (BBIEs) and relationships (ASBIEs) as well as business data types (BDTs), enumerations (ENUMs) and primitive data types (PRIMs). As a modeler it is necessary to make use of these existing data elements to accelerate development and maintain consistency and quality. It is therefore beneficial to be able to quickly locate a candidate for re-use and to attain a good understanding of the content of the integrated data model. To help the modeler achieve this and to make the integrated model accessible to others the model is broken down into smaller, manageable parts called Subject Areas. These subsets are available to the user as a set of diagrams. The diagrams assist the user in identifying concepts where the name alone is not familiar to the user. In addition, diagrams also facilitate the recognition of patterns leading to consistency, opportunities for re-use and familiarity.
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	A Subject Area is a generic grouping of data representing a collection of related concepts pertaining to a major topic of interest to the airline industry. Subject areas can represent general business concepts such as parties, employees and finances, as well as industry specific concepts such as Stations and Flights.


Each Subject Area has a plural noun or noun phrase for its name written in camel case. It must also have a definition to assist in the understanding of its intended scope.
As well as each subject area having its own diagram there is one diagram that shows all of the subject areas and indicates which subject areas have significant relationships with other subject areas and which value chain the subject area is most aligned with by using the appropriate color; see Figure 18 for the initial Subject Areas diagram.
[image: ]
[bookmark: _Ref531612360]Figure 18 – Initial Subject Areas Diagram
The objective of the Subject Area diagram is to divide and conquer, so the number of areas depends on the complexity and expanse of the Integrated Data Model. For example, early on during development it may be adequate to have a diagram dedicated to the Party concept where all parties appear on the same diagram. As the model develops the detailed added to customers, suppliers and employees may make the diagram too large and unwieldy making it easier and providing greater clarity if each of these has their own diagram, or perhaps a Party diagram with shared concepts and individual diagrams with more detail for customers, suppliers and employees. This later, general / detail split is commonly used where there are commercial and engineering levels of details like you might see when modelling aircraft. Figure 19Error! Reference source not found. defines the process by which artefacts pertaining to Subject Areas are maintained and whom is responsible for each step.


[bookmark: _Ref2078345]Figure 19 - Subject Area Artefact Maintenance Process
[bookmark: _Toc535489301][bookmark: _Toc33171721]Implementation in Enterprise Architect
Table 12 - Implementing Subject Areas in Enterprise Architect
	Concept
	Name
	Object Type
	Stereotype
	Location in EA

	Subject Area
	Plural noun or noun phrase in camel case
	Class
	AIDM_SubjectArea
	AIDM Development.I1 Information Contextual Models.Governance View.I1-5 Subject Areas

	Subject Areas Diagram
	“Subject Areas”
	Class Diagram
	AIDM_SubjectAreasDiagram
	AIDM Development.I1 Information Contextual Models.Governance View.I1-5 Subject Areas

	Subject Area Diagram
	Subject Area Name
	Class Diagram
	AIDM_SubjectAreaDiagram
	AIDM Development.I3 Information Logical Models.Governance View.Logical Info Blueprint Specifics.Subject Area Diagrams


[bookmark: _Toc33171722]ABIE State Modelling
[bookmark: _Toc33171723]State Modelling Usage
The AIDM provides for a rich definition of an ABIE having given it a name, a definition, a set of associations, attributes and recognised its unique identifiers. To complete the information that helps define an ABIE and ensure the quality of related enumerations as well as providing nomenclature consistency with the process models it is desirable to explicitly model the states of an ABIE.
An ABIE State Model completes the holistic understanding of an ABIE including those like Lepidoptera that change their form over time such as Prospects and Active Customers.
An ABIE State Model must be created if an ABIE has an attribute representing the state of the ABIE or an association to another ABIE that represents the state of the parent ABIE. For example, A Passenger may board a plane, subsequently leave the plane prior to take-off or they may not turn up at all. This behaviour assists in understanding what we mean by a Passenger and may also manifest itself as a list of values in an enumeration in a message. Therefore, an ABIE State Model of this behaviour will add value to the AIDM and ensure quality of enumerations. In addition an ABIE State Model should be created if the previous condition is not true but if providing such a model would improve the understanding as to the meaning of the ABIE. For example, the model rendered below for a Person clearly leads to the conclusion that a Person has a Date of Birth whereas a Passenger does not. It also makes us question why we do not recognise the state of being a baby, are babies and children the same thing? Provoking thought and subsequent discussion leads to more robust models.
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	An ABIE State Model is a description of the states through which an ABIE might go through during its life-cycle and the events and conditions that affect the transitions between those states.


The state model is rendered pictorially as a State Transition Diagram, examples of which are shown in Figure 20. The AIDM has adopted the standard UML template provided by EA.
[image: ]
[bookmark: _Ref535395627]Figure 20 - Examples of State Transition Diagrams

 
[image: ]An AIDM State Model requires a set of concepts as defined in Figure 21 that shows a meta-model for the AIDM state model. 
Each meta-model element has a corresponding element in the EA “State” tool box except for an Event that is implemented as part of the description of a Transition. 
[bookmark: _Ref535397750]Figure 21 – State Model Meta-Model

Table 13 show the mapping between the meat-model and the modelling elements used in EA. 
Table 14 describes which properties are required and what values to use.
[bookmark: _Ref2078676]

Table 13- State Model Elements in EA
	Meta-Model Element
	State Tool Box Element
	Symbol

	State
	State
	[image: ]

	Initial State
	Initial
	[image: ]

	Final State
	Final
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	Transition
	Transition
	

	Event
	None
	


[bookmark: _Ref535399574][bookmark: _Ref535399492]
Table 14 – State Model Property Implementation in EA
	Element / Element Property
	Optionality
	Constraints & Rules
	EA Property
	Usage/Comment
	Example

	State

	Name
	Mandatory
	
	Name
	
	Potential Customer

	Definition
	Mandatory
	
	Notes
	
	A person whom we have interacted with in the last 2 years but has not purchased or been the beneficiary of any of our product offerings.

	Exist At ABIE
	Mandatory
	
	Package under ABIE of type “StateMachine” named [{ABIE Name} State Model].
	Prefix all diagram names with the name of the appropriate ABIE using camel case.
	See Figure 22 for an example of a State Model structure in EA’s Project Browser for the Customer ABIE.

	Initial State

	Name
	Mandatory
	“Initial”
	Name
	
	

	Definition
	Not Implemented
	
	
	
	

	Final State

	Name
	Mandatory
	“Final”
	Name
	
	

	Definition
	Not Implemented
	
	
	
	

	Event

	Name
	Not Implemented
	
	
	
	

	Definition
	Mandatory
	
	De-normalized in Transition. Triggers Name
	
	

	Transition
	
	
	
	
	

	To-State Association Role
	Mandatory
	
	Target
	
	

	From-State Association Role
	Mandatory
	
	Source
	
	

	Triggered by Event
	Mandatory
	
	De-normalized in Transition. Triggers Name
	
	


[image: ]
[bookmark: _Ref535403809][bookmark: _Ref535403778]Figure 22 - Example of State Model in EA Project Browser
[bookmark: _Toc33171724]Integrated LDM Specifics 
[bookmark: _Toc33171725]Organization by Information Domains
ABIEs are categorized and organized in Information Domains. The latter are reflected in the package structure; hence each ABIE needs to be located in the most appropriate Information Domain package. 
Each ABIE is related to a concept at the conceptual layer. Those concepts have already been categorized against the same set of Information Domains. The ABIE should be associated with the same Information Domain as its related concept. The choice should therefore be straightforward.
For reference, the list of Information Domains is the set of blue items in the below chart.
[image: ]
Figure 23 Information Domains
Information Domain descriptions may also be looked up in Appendix A – Information Domain Descriptions.
[bookmark: _Toc33171726]Integrated LDM Views / Diagrams
In the integrated LDM, we will have one Logical ABIE Class Diagram per Information Domain, under the Governance view of the cube.
· Each class diagram shows all ABIEs and ASBIEs in the Information Domain. It can also show any ABIEs referenced from other Information Domains.
· Diagrams are preferably laid out with parent-child associations being oriented top-down.
An early example (not yet complying with all guidelines) is shown here below:
[image: ]
Figure 24 - Sample Integrated LDM
Additional diagrams can be created in Stakeholder views, as per stakeholder needs. Those can assemble and filter the relevant ABIEs, but must use existing ABIEs from the Information domains, without alteration. Existing ASBIEs can be reused or new ones created. 
Any reference Class diagrams from various organizations or other IATA sources can obviously be stored in Reference views of the cube (and might use any notations other and different from UPCC).
[bookmark: _Toc33171727]Integrated LDM Package Structure
	This section is tentative. 

BDTs, PRIMs, and ENUMs are stored in common Library packages shared across Information Domains.
 
ABIEs are stored in one BIE Library per Information Domain.
They are stored in a flat manner within the Information Domain packages.

The example extract from the EA project browser on the right side shows four ABIEs in the library of the Information Domain “Events”.

	
	[image: ]
Figure 25 - Integrated LDM Package Structure


[bookmark: _Toc33171728]Integrated LDM Forward Engineering
The Integrated LDM serves as the basis for two paths of forward engineering:
	Integrated LDM
(in I3 Governance)
	=>
	Business Domain LDMs
(per Primary Activity, in I3 Operational)

	
	=>
	Object Library XML Models
(per Information Domain, in I4 Governance)


Forward engineering to Business Domain LDMs is achieved by a copy/synchronization script (see section 9.2 Business Domain LDM Copy, Modeling, Synchronization).
Forward engineering to Object Library XML Models is achieved by EA PIM-to-XML Model Transformation.
All names and all properties maintained in the ABIEs, BBIEs, ASBIEs, BDTs, and ENUMs, and Mutually Exclusive Constraints are used as input for forward engineering.
Additional use made of the LDM is the generation of a Data Dictionary with all BBIEs.
[bookmark: _Toc33171729]Subject Area Diagrams
Every ABIE, BBIE and ASBIE in the Integrated LDM must appear on at least one Subject Area diagram but may appear on more than one. Typically, reference data will appear on more than one diagram, as may master data, whereas transactional data should only appear on one diagram.
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	Use the Validate Package script from the EA Project Browser to retrieve a list of any elements that do not appear on a Subject Area Diagram. Note that each ASBIE on the report will have two entries, one for each end; this makes it easy to find the candidate diagram(s) to change.


Generally one must ensure that data elements that are dependent on each other appear on the same diagram. If an entity’s unique identifier depends on another entity, a parent entity, then the parent and child entity should appear together on at least one of the diagram and should also appear together if the child is present.
The diagram must be laid out with associations going down the page and/or to the right based on the inheritance of unique identifiers and the cardinality such that children should be lower and/or to the right as should the association end with the highest cardinality. ASBIE lines that cross one another are an indication of a problem with the model so apart from helping to recognize patterns laying out the diagram in this way facilitates the quality control process. Figure 26 for an example of a Subject Area diagram.
Each Subject Area Diagram must show and only show:
· The Name of the ABIE;
· All BBIEs that exist for each ABIE shown on the diagram;
· The Name of the BBIEs;
· The Cardinality of the BBIEs;
· All ASBIEs that exist between the ABIEs shown on the diagram
· All Generalization / Specialization Associations that exist between the ABIEs shown on the diagram;
· The Name of the ASBIEs;
· The Cardinality of each end of the ASBIEs;
· The Role Name of each end of the ASBIEs.


[image: ]
[bookmark: _Ref531614286][bookmark: _Ref11675038]Figure 26 - Flight Subject Area Diagram
[bookmark: _Toc534634161][bookmark: _Toc33171730]Implementation in Enterprise Architect
Table 15 - Implementing Subject Areas in Enterprise Architect
	Concept
	Name
	Object Type
	Stereotype
	Location in EA

	Subject Area Diagram
	Same as the Subject Area it represents
	Class Diagram
	AIDM_SubjectAreaDiagram
	AIDM Development.I3 Information Logical Models.Governance View.Logical Info Blueprint Specifics.Subject Area Diagrams


[bookmark: _Toc33171731]Business Domain LDM Specifics
[bookmark: _Toc33171732]Business Domain LDM Contents
There is one Business Domain LDM per Primary Activity. The purpose is to establish a business domain context specific model that will then serve as a basis for deriving Business Function LDMs and eventually message XML schemas.  
The Business Domain LDMs are by Primary Activity in the Value Chain (Shop, Purchase, Pre-Flight, In-Flight, Post-Flight, Strategize, Plan, Operate, Analyze). The models and their BIEs will not be organized by Information Domain.
These models are created from the Integrated LDM, copying the appropriate subset of BIEs into an operational view package, renaming them, and applying restrictions as appropriate. For instance, ABIEs may “lose” BIEs, and BIEs may be restricted to a smaller value domain than in the integrated LDM.  
PRIMs, ENUMs, and standard BDTs from the Governance package can be reused.  Additional BDT may be created if needed.  Additional ASBIEs may be created if needed.
All ABIEs copied will see a qualifying name (abbreviation of Primary Activity name) appended in front of the ABIE name from the Integrated LDM. So will the ASBIEs.  BIEs will still have the same name as in the Integrated LDM.
Possible Restrictions of BIEs vs the ones from the integrated LDM are of very similar types as those listed at the end of section 2.4 Usage of UN/CEFACT Core Components Library :
· Non-use of individual BIEs and ASBIEs,
· Restrictions on the cardinality of the BIEs and ASBIEs,
· Qualification of individual BBIEs with qualifying prefix in front of the name,
· Restrictions on the data type of a BIE (subset of value domain),
· Restrictions on the concept of the ASBIEs or BBIEs though “tighter” usage rules,
· Potential change to “IATA Reference to Source” in a BBIE (e.g. if we would now like to reference a usage in a domain-specific IATA resolution). 
[bookmark: _Toc33171733]Business Domain LDM Copy, Modelling, Synchronization
For copy from the Integrated LDM, an automated script will be made available (meanwhile the copy is done manually).  Once the tool exists, usage guidelines will be included here.
(TBC – Copy-Sync Script Usage Guidelines)
Modeling the Business Domain LDM is done like modeling the Integrated LDM, except that it consists of changing entities copied rather than creating new ones, and that changes should be within the limits of the above list of restrictions.
When changes are made to the Integrated LDM after a copy had been taken for one or multiple Business Domain LDMs (and restrictions applied in the latter), then the same script will be able to merge the changes in order to “synchronize” the Business Domain LDMs (with limitations yet to be defined).
[bookmark: _Toc33171734]Business Domain LDM Views / Diagrams
There will be one Logical ABIE Class Diagram per Primary Package, under the Operational views of the cube.
· Each class diagram shows ABIEs and ASBIEs in the respective Business Domain LDM.
· Diagrams are preferably laid out with parent-child associations oriented top-down.
Diagrams will look similar to the ones in the Integrated LDM (see example in section 8.2 Integrated LDM Views / Diagrams).
As with the Integrated LDM, additional diagrams can be created in Stakeholder views, as per stakeholder needs, assembling relevant ABIEs from the Business Domain LDM.
[bookmark: _Toc33171735]Business Domain LDM Package Structure
This section is tentative. For the Business Domain LDM, packages will be broken down by Business Domains (i.e. Primary Packages).
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[bookmark: _Toc33171736]Business Domain LDM Forward Engineering
As per the diagram in section “2.1 Integrated LDM and Business Domain specific LDM”, each Business Domain LDM is forward engineered into Business Service LDMs.  This is analogous to moving from Integrated LDM to Business Domain LDM, applying further restrictions and leveraging the same copy-sync script.


[bookmark: _Ref535383227][bookmark: _Ref535383251][bookmark: _Toc33171737]Naming Rules applying to all Objects
As per ISO 11179-5 (Information technology - Metadata registries - Naming & identification principles), the rules forming a naming convention can be associated with 6 principles: Scope principle, Authority principle, Semantic principle, Syntactic principle, Lexical principle, and Uniqueness principle.
Scope and Authority to enforce the naming convention are Change Management and AIDM Integration Group under the ATS Board.
Semantic principle Rules
1. Spelling is in American English.
Note: this also applies to writing composite terms in either one or multiple words. For instance, while IATA standards use the word “Seatmap”, this spelling in one word is incorrect English. AIDM will use correct English spelling, i.e. “Seat Map”.
2. Names of ABIEs, BBIEs, ASBIEs, ASBIE Roles, BDTs, ENUMs can only contain upper-case letters ‘A’-‘Z’, lower-case letters ‘a’-‘z’, digits ‘0’-‘9’, spaces, and hyphens (and underscore for ABIE, BBIE, BDT prefixes). As an example the following characters are forbidden: @&#*/’\”|éøñ$+<>([{,;:?!.
3. Multi-worded names of ABIEs, ASBIE Roles, BBIEs, ASBIEs, BDTs, and ENUMs have spaces between the words.
4. In the case where a more qualified ABIE/BBIE/BDT is derived from its more basic version for a more specific context, a qualifier term is added as a prefix to the name of the base ABIE/BBIE/ BDT, separated by “_ “ (as per UN/CEFACT rules). For example “Cabin Type_ Code” would be based on “Code”.
Syntactic principle Rules
5. Qualifier terms always appear before the part being qualified (e.g. in “Operating Carrier” the word “Operating” qualifies “Carrier” and therefore appears before).
6. Names of BIEs should not include articles, prepositions and related parts of speech that are not verbs, nouns, adverbs, or and adjectives. The former normally add no semantic clarity and should never be used unless as part of an official title or in a controlled vocabulary as part of a common business term that cannot otherwise be expressed. 
Sample Exception: Office Of Surface Mining_ Goods Item: Where the Office Of Surface Mining is a formal title that contains the preposition Of, and removal of the preposition would identify a different organization.
Lexical principle Rules
The goal of Lexical rules is consistent appearance of names.
7. Terms used in the names of ABIEs, BBIEs, ASBIEs, ASBIE Roles, BDTs, ENUMs, ENUM Codelist Entries should as much as possible use the terms in IATA’s Glossary of terms in RP1008.  If no appropriate term exists in the glossary, additional terms are used.
8. Multi-worded names of ABIEs, BBIEs, ASBIEs, ASBIE Roles, BDTs, ENUMs start with a capital letter each.
9. No Abbreviations must be used in BIE names. 
Note: a list of approved abbreviations defined in guideline document “AIDM Guidelines – Standard Abbreviations and Acronyms.xlsx” will be automatically applied upon generation of XML schema tags, e.g. “Information” will be replaced with “Info”. See also next point (acronyms).
10. Acronyms in guideline document “AIDM Guidelines - Standard Abbreviations and Acronyms .xlsx” must always be used in place of the words they represent, if they appear in BIE names. See definition of “acronym” in annex D. Note the exception of “ID” treated as an acronym while it theoretically is an abbreviation.
11. BIE names (especially ABIE, BDT, and ENUM) should remain simple where possible. No systematic concatenation of superior terms from the taxonomy should be done (acceptable and appropriate on a case by case basis when needed for disambiguation).
Uniqueness principle Rules
These are specified in the subsections “xxx Rules and Quality Assurance” at the end of each artifact’s section in this document.
[bookmark: _Toc33171738]Aspects to be refined during initial modeling
1. [bookmark: _Toc137351826][bookmark: _Toc342492229]Filling in the standard UPCC Tagged Values:  The below tagged values appear automa-tically with the UML profile for UN/CEFACT Core Components. They are useful in particular for submitting entity definitions back to UN/CEFACT, in order to become part of the standard. We do currently not aim for this. A number of these tagged values are redundant with or could be deducted from standard properties in Enterprise Architect. If needed in the future, we would consider developing a script filling them in automatically. The list of tagged values with applicability to artifacts is shown in the below table.
Table 16 - Tagged Values
	Tagged Value
	Applicability
	Comment

	
	ABIE
	BBIE
	ASBIE
	BDT
	BDT
Comp
	ENUM
	

	sequencingKey
	
	X
	X
	
	
	
	not used

	businessTerm
	X
	X
	X
	X
	X
	X
	not used

	definition
	X
	X
	X
	X
	X
	X
	potential script copy from Notes

	dictionaryEntryName
	X
	X
	X
	X
	X
	X
	not used

	languageCode
	X
	X
	X
	X
	X
	X
	potential script copy from Language

	uniqueIdentifier
	X
	X
	X
	X
	X
	X
	not used

	usageRule
	X
	X
	X
	X
	X
	X
	potential script copy from Constraint

	versionIdentifier
	X
	X
	X
	X
	X
	X
	potential script copy from Version


2. Component sub-typing : Appropriate balance, governance and criteria around defining sub-type entities below large abstract components generated as counterparts of conceptual model concept classes.
3. Components with specialization associations : Usage of ABIE & ASBIE profile or some custom profile stereotype for the above large abstract components and their associations to child entities. The latter associations may be specialization associations involving inheritance, which are not supported by UN/CEFACT Core Components. We might use ABIEs potentially with downward associations other than ASBIEs, or a custom stereotype.
4. Could ENUMs be referenced directly from a BBIE : as an alternative to being referenced from the BDTs only ?  (we could not find a clear statement on this in the UN/CEFACT CC documentation. The Waste example on the UN/CEFACT website shows references from BDTs).
5. ENUM vs BDT “Code” : When the list of codes is not to be defined in the Data Model Repository but rather an external table should be referenced, then either ENUM or BDT Code – as per UPCC profile – would both provide the capability to reference an external code table. We still need to decide in what case to use which of the two.
6. The set of Identifier BBIEs of an ABIE will often be part of the identifier of other ABIEs as well. They should therefore be defined as a common pattern ABIE. We need to define how we will flag this as part of the identifier (possibly through setting up a pseudo-BBIE or an ASBIE flagged as part of the identifier).
7. How to exactly relate each ABIEs to a concept from the conceptual layer : through additional associations, or just through going up the hierarchy of ABIEs, with the “top ABIE” being a large component ABIE matching a concept.
8. Allow creation of additional ASBIEs in stakeholder view diagrams.
9. Allow creation of additional ASBIEs in Business Domain LDM models.
10. IATA transform to XSD Attribute: We defined this tagged value for BBIEs, so that upon transforming to XSD, all XSDs would consistently have either a an XSD element or an XSD attribute for this BBIE. We still need to determine how to manage this when the BBIE references a BDT with supplementary components: would the BDT’s complex type have to become an XSD attribute group, or would it be the Content component only of the BDT that becomes an XSD attribute, or should we forbid setting the tagged value to yes in this case ?
[bookmark: _Toc137351793][bookmark: _Toc342492210]

[bookmark: _Toc33171739]Annexes
[bookmark: _Toc33171740]Annex A: Information Domain Descriptions
The table below may be referred to for the sake of placing terms in the right Information Domain.
Table 17 - Information Domains
	Information Domain
	Questions
	Sample Concepts 
	Definition 
(from wordnet and other dictionaries)

	Entities
	
	
	

	Parties
	Who,
(What)
	Passenger, Airline,
Employee, Crew, Airport
	Person, organization, company, association, group of interest, social gathering. 
A person or people forming one side in an agreement or dispute.

	Places
	Where
	Locations, Addresses, URLs, URIs
	Area, region, city, topographic point, position, room, space, physical location or electronic address  

	Items
	What
	Aircraft, Fleet, Spare parts, Equipment, IT, Facilities, ULDs, Fuel, Baggage, Cargo, Documents, Tickets, EMDs,
	A thing, article, or unit, especially one that is part of a list, collection ; a distinct part that can be specified separately in a group of things that could be enumerated on a list. In the Aviation Data Model there will be two main categories :
Company or Community Resources : something that can be used in a process or for support or help (means, tools, etc.), or a supply that is drawn on or consumed when needed,
Things to be transported.

	Offerings
	What
	Products, Services, Availability, Demand
	Anything offered for sale, for inspection, for entertainment, as a gift
May include products (tangible, can be owned) and services (ongoing or one-time, for a specific client or generic) with a defined price (that may vary over time)
The act of making an offer

	Moments
	
	
	

	Event
	When, How
	Flights, Ground 
Handling, 
Ground Movement,
Passenger Incidents,
Bag state
	[bookmark: noun_1]Something that happens at a given place and time ; 
an occurrence,
Planned or unplanned,
An object in time,
Any operational activity (for the purposes of our data model)

	Interactions
	When, How
	Check-in Process

	The act or process of interacting
Mutual or reciprocal action : a kind of action that occurs as two or more objects have an effect upon one another. 
At a specific point in time that can be anywhere in the marketing-sales-delivery cycle.

	Cases
	When, How,
Why
	Customer Complaints, 
Service Issues, Consumer Survey process
	A situation that requires investigation, typically with a complex process,
Dispute between opposing parties, being resolved by a formal or official body or lawsuit,
Occurrence of a major disorder (requiring investigation)

	Motivators
	
	
	

	Plans & Measures
	Why, 
What
	Strategies, Financial Plans, Financial Revenues, Prices, Schedules, KPIs, Market Share, Competitor Share,
Consumer Survey Results, Compliance Control Measures
	Information relating to courses of action created for the accomplishment of a direction,
Financial and other objectives, plans, forecasts, measures

	Agreements
	Why, 
What
	Contracts, SLAs, Shopping Offers, Bookings, Orders, Purchases 
	Information relating to the implicit or explicit agreements that describe the terms and conditions relating to a mutual understanding between parties or between parties and society that arise as a result of the existence of a control
An agreement can represent information about contracts (binding agreements), agreements or other arrangements which the company has with partners, suppliers, government agencies and customers.            
This information may or may not include the actual legal documents such as MOUs, tenders etc. as they may be legal privilege documents.

	Controls
	Why, 
What
	Security, Audit,  Risk, Compliance controls
	The information that describes or documents the constraints on activities within the enterprise. Essentially the rules or policies that provide the basis for management or governance of the enterprise,
Controls may relate to legal constraints or company rules






[bookmark: _Ref436125][bookmark: _Ref436132][bookmark: _Toc33171741]Annex B: Identifier Attributes of Generic ABIEs
Section 3.1 has introduced the concept of normalization, and listed “Generic, coarse-grain ABIEs derived from high-level concepts” as a possible exception, under certain circumstances.
Earlier versions of AIDM guidelines had advocated broad use of “coarse-grain” ABIEs, and then the question of “identifier attributes” for these ABIEs had been important. With the current version advocating fine-grain as the default, this question only arises in exception cases; hence this section has now been moved into the annexes. While such exception cases should be analyzed on a case-by-case basis, the appendix may still provide relevant considerations.
Generic ABIEs / “Components” that conceptually have a number of sub-types (e.g. one could have modeled Airport Infrastructure as a generic ABIE grouping the sub-types Terminal, Satellite, Pier, Boarding Gate, Baggage Claim, etc.) may be defined in addition to and have associations with their sub-type ABIEs, or may be the “merger” of all their sub-types. In both cases, they may raise the question how to identify their instances.
To this end, we firstly need indicators telling us what sub-type the instance is of. The standard solution to this will be to include 2 attributes (BBIEs) :
· “component name” Type Code : of data type (BDT) Component Type Code, with an Enumeration holding the valid subtypes,
· “component name” Usage Code : of data type (BDT) Component Usage Code, with an Enumeration holding the valid sub-subtypes.
The identifier / primary key of the generic component can now include these two BBIEs, complemented by the union of whatever BBIEs identify each of the subtypes. An unpleasant aspect of this approach is obviously that it can involve a large number of BBIEs making up the identifier.
Please note that:
· We cannot simply make up a generated key for these generic components – as one typically would within the IT system of one company – because the organization receiving a message with such a key would not know what it means and how to relate other data to it,
· We may have cases with generic component ABIEs used to hold common attributes, yet having subtype ABIEs underneath them (to be confirmed, will require specialization associations different from UN/CEFACT ASBIEs). This allows for subtype ABIEs to inherit attributes from the generic components, while the generic components as such might never be included in a message. They would not represent a comprehensive business entity, and would not require a way to identify instances, hence not need the above Type and Usage attributes.
[bookmark: _Toc33171742]Annex C: Third Party Standards
1. ISO 11179 - Metadata Registry (MDR) standard
2. UNCEFACT TechnicalSpecs - Core Components Technical Specification -V3_0.pdf
3. UNCEFACT TechnicalSpecs - UML Profile for Core Components Technical Specification V3_0.pdf
4. UNCEFACT TechnicalSpecs - Core Components Data Type Catalogue V3_1.pdf
5. UNCEFACT Standards-Library - CCL13B_28JAN14.xls
Note: The above third party standards can be looked up for reference and additional details. Their relevant parts – especially of UN/CEFACT Core Components standards – have been included in the present guidelines, with the aim of making this document self-sufficient, not requiring readers to also look up third party standards. The only document a modelers may have to look up is the 5th item, holding the library of existing BIEs and BDTs.


[bookmark: _Ref351976][bookmark: _Toc33171743]Annex D: AIDM Meta-Model
[image: ]
  
Figure 27 - AIDM Meta-Model Consolidated Diagram
[bookmark: _Toc33171744]Annex E: Glossary of this document
Table 18 - Terms Used in this Document
	Term
	Description

	Acronym
	An initialism formed from the initial letters of other words and often pronounced as a word (e.g. ICAO, ISO).

	ABIE
	Aggregated Business Information Entity *

	ASBIE
	Association Business Information Entity *

	BBIE
	Basic Business Information Entities *

	BDT
	Business Data Type *

	BIE
	Business Information Entity : includes all of ABIE, BBIE, ASBIE

	Core Components
	Concept defined by UN/CEFACT. Core Components are the syntax-neutral and technology-independent building blocks that can be used for data modeling as well as / interoperations message modeling.

	EA
	Sparx Enterprise Architect
(the software product we use for modeling)

	ENUM
	Enumeration *

	LDM
	Logical Data Model

	PIM
	Platform Independent Model

	PRIM
	Primitive Data Type *

	Tagged Value
	“Custom” properties added to the standard set of information stored with each artifact in EA, either through adding a certain “profile” (e.g. UPCC) or defined and added by the data model team. 

	UN/CEFACT
	United Nations Centre for Trade Facilitation and Electronic Business

	UPCC
	UML profile for UN/CEFACT Core Components 


* See section “2.2 Usage of UN/CEFACT Core Components UML Profile” for artifact definitions.
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