LSC GROUP  – COMPARISON OF CURRENT DEX LAYOUT AND CONTENTS 


DEX 1 - Introduction

This part of ISO 10303 AP239 PLCS
 specifies the Data Exchange Set (DEX) 1 - Product Breakdown for support

DEX 2 - Introduction

This exchange enables the transmission of the data exchange set (DEX) Fault States

DEX 3 - Introduction

This part of ISO 10303 AP239 PLCS specifies the Data Exchange Set (DEX) 3 
– Product In Focus Task Set. This exchange enables the initiation and development of a PIF Task Set as part of the business process of “Perform Task Analysis”. 

DEX 4 - Introduction

This 'work package definition' exchange enables the communication of the support requirement for a product, expressed in a list of required tasks to be undertaken as a discrete package of work at a declared location between a set of dates, to be passed between a requestor (such as a Product Support Manager) and a support service provider. 

DEX 5 - Introduction

This exchange enables the transmission of information on a set of maintenance tasks to be performed on a product. This set of information is named Maintenance plan.

DEX 7 - Introduction

This DEX enables the transmission of information on the condition and usage of an actual product. 

NOTE    An actual or individual product is an individual artefact that is realized from a design. For example a car with a serial number is an actual product. 

DEX 8 - Introduction

This exchange supports the initiation and progressive development of the identification and attributes of a particular product throughout the products life cycle.

DEX 9 - Introduction

This exchange enables a service provider to supply a support manager with feedback on the work actually completed against a defined work package.

Note: Each task report within the work package report must associate with a identified task request within the original work package definition.

DEX 1 - Scope

The following are within the scope of this Data EXchange Set (DEX): 

DEX 1 will manage the exchange of:

DEX 2 - Scope

The following are within the scope of this Data EXchange Set (DEX): 

DEX 3 - Scope

The following are within the scope of this Data EXchange Set (DEX):

 DEX 4 - Scope 

The following are within the scope of this Data EXchange Set (DEX): 

DEX 5 - Scope

The following are within the scope of this Data EXchange Set (DEX): 

DEX 7 - Scope

The following are within the scope of this Data EXchange Set (DEX): 

DEX 8 - Scope

The following are within the scope of this Data EXchange Set (DEX): 

DEX 9 - Scope

The following are within the scope of this Data EXchange Set (DEX): 

DEX 1 - Product Breakdown 
for Support Business Process
AP239 Activity model coverage 

AP239 Activity model definitions

 The following terms are used in the application activity model ETC
DEX Business application 

Text input from Gordon. 

DEX 2 - Faults related to product structures Business Process
AP239 Activity model coverage 

AP239 Activity model definitions

The following terms are used in the application activity model ETC

DEX Business application 

The Fault State DEX deals with how a product can or may degrade in its functions or change the value of its properties. It is usual for the set of fault states to be derived from a formal analysis process such as Failure Modes and Effects Analysis (FMEA). 

A set of basic definitions:

· a failure is the termination of ability to perform a required function (i.e. failure is an event); 

· a fault is the state of an item characterized by inability to perform a required function; 

· a fault state is the consequence of a failure; 

· a failure mode is a sequence of events which lead to a particular fault state. 

The information exchanged by this Dex is the set of "potential faults and relationships" produced as a result of the PLCS AAM activity A2224 "define potential faults". 

NOTE    The product functions may be represented by a functional_breakdown. Faults may be defined using the state_definition module. 

EXAMPLE    A bicycle has a breaking function. During a ride one could detect that the ability to decelerate or stop the bicycle as needed is no longer available, hence a failure has occurred. The bike is then in a fault state. There could be more than one sequence of events leading to this fault state. These are known as failure modes. Possible examples of failure modes are broken break cable or break block worn beyond limits. 


Figure 1 — State of a product over time 

DEX 3 - Task Set Business Process
AP239 Activity model coverage 

AP239 Activity model definitions 

The following terms are used in the application activity model.

DEX Business application THE REST IS EMPTY

DEX 4 - Work Package Definition Business Process
AP 239 Application Activity Model Coverage

AP 239 Activity Model Definitions 

The following terms are used in the application activity model.

DEX Business application 

A work package is an assembly of required tasks, generated by change directives or maintenance needs, selected for execution during a specific support opportunity.

Examples of work packages: 

· Overhaul of a diesel engine 

· Ship refit 

· Replacement of light bulbs 

· Replenishment of hydraulic system 

· Emergency system integrity checks 

· 12,000 mile vehicle service check 

· Flight line service check of an aircraft 

· Calendar servicing of an aircraft 

· Design package of work for an in service product 

Change directives and maintenance needs are both expressed as tasks. Information available within a task specification will vary depending upon its origin and completeness. 

For example:

· Install new equipment at location “A” using supplied installation guidance. 

· Update equipment “B” with modification “n”. 

· Overhaul equipment “C” to “Serviceable Not New” standard. 

· Equipment “D” is not serviceable but with no known cause. Diagnose and repair. 

The exchange is able, by the attachment of an authorization, to indicate the state of approval for work to proceed. This can be applied either to the entire work package, to individual tasks within the work package, or both.

For example:

· Transition from a draft work package, offered out for tender, through to a contracted work package placed with a service provider. 

· When the specified task calls for a 'state' assessment, such as "Check the brake pads". If the state is assessed as "below predetermined wear limits", then either "change is authorised", or "seek authorisation from vehicle owner for pads to be changed" could apply. 

Emerging maintenance needs, identified as a result of tasks already undertaken as part of the current Work Package, cannot be added to the current package but must be made the subject of a separate, supplementary or subsequent, package, even when those additional tasks need to be completed within the same time window of the current support opportunity.

For example:

· Whilst changing aircraft engine, alternator windings are found to be faulty – submit new work request for a work order to change the alternator. 

DEX 5 - Maintenance plan Business Process

AP239 Activity model coverage 

AP239 Activity model definitions 

The following terms are used in the application activity model.

DEX Business application 

This DEX enables the transmission of maintenance tasks which are to be performed on a product in order to sustain the required function of the product, together with the conditions under which these maintenance tasks fall due.

The plan is prepared and established based on a Logistic Support Analysis, LSA, including:

· failure analysis of the product (see dex 2 D002: fault_states); 

· analysis of maintenance resources and supportability characteristics of an established or assumed maintenance concept; 

· analysis of use and reliability performance requirements of the product. 

The maintenance plan will provide input to maintenance scheduling activities (see DEX D004: work_package_definition).

The types of tasks that is within the scope of maintenance plan is visualized in figure 2.
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Figure 2 —  Tasks within scope of dex 5 Maintenance Plan 

A maintenance plan may include sub plans covering relevant sub-divisions of the product or deployment environment.

Maintenance plans provide the basis for planning, budgeting, preparing, performing and assessing current maintenance of a product and its included parts.

Maintenance plans may be produced by manufacturers, suppliers, procurement authorities, users and others.

DEX 7 - Operational Feedback Business Process
AP239 Application Activity Model coverage 

AP239 Application Activity model definitions 

The following terms are used:

DEX Business application 

This DEX enables the transmission of information on the condition and usage of a supported product gathered during or after a period of operation. This feedback provides the foundation for building a history of product usage and condition over time, and an input for the evaluation of triggers for maintenance tasks (see DEX D004: work_package_definition). Feedback relating to the execution of maintenance tasks is covered by DEX D009: work_package_report. 

Examples of information about the usage of a supported product: 

· flying hours on an aircraft; 

· mileage travelled by an automobile; 

· number of starts for an electrical generator; 

· volume of fluid pumped through a pipeline or process plant; 

· operational cycles for a gas turbine engine; 

· occurrences of operation outside preset limits i.e. over-speed, or over-stress; 

· feedback from system monitoring; 

· fatigue index; 

· location of the part or product. 

· the environmental state in which a specific usage occurred. 

Examples of information about the condition of a supported product: 

· occurrence of fault no 7 on electrical panel 239 

· serviceability status; 

· oil pressure; 

· operating temperature; 

· vibration levels; 

· fluid consumption; 

· fluid levels; 

· flow rates; 

· the integrity status of an electrical system. 

This DEX can be used to report on the current configuration of the supported product and to report changes to that configuration. 

NOTE    D009: work_package_report will be used to exchange information regarding the work that was carried out. 

DEX 8 - Product as Individual Business Process
AP239 Activity model coverage 

AP239 Activity model definitions 

The following terms are used in the application activity model.

DEX Business application 
THE REST IS EMPTY

DEX 9 - Work Package Report Business Process
AP239 Activity Model Coverage 

AP239 Activity Model Definitions 

The following terms are used in the application activity model.

DEX Business Application 

A Work Package Report is the service providers response to a Work Package Definition message. It uses the work package ID and the work ID to correlate information on work completed with the scope of the original work order. In its simplest form it merely returns a work completion date for a required work item. However, the exchange is designed to support a more informative return, if required.

For example:

· Reference to supporting documentation 

· Certification of inspection 

· Test certificate 

· Aircraft despatch certificates 

· Quality audit documents 

· Warranties 

· Guarantees 

· Task specification change recommendations 

· Proposals for improvements to the documented task method 

· Actual spare usage 

· Skill sets employed 

· Special equipment required 

· Narrative of the work actually done to complete the task where no specific method has been previously detailed, e.g. "This was defective, this is how we repaired it". 

· Reference to the concession granted where a task has been completed to a standard other than the design intent. 

This Exchange also supports the return of information on specific product properties where these have been requested by a condition monitoring task.

For example:

· Vibration analysis spectrum 

· Differential pressure value across a filter 

· Fluid reservoir level 

· Remaining plate thickness 

INFORMATION MODEL 

DEX 1 - Utilisation of Capabilities 

This DEX utilises the following capabilities: 

assigning_date_time

assigning_identifiers 

assigning_effectivity

assigning_product_properties

assigning_reference_data

representing_parts

representing_documents

representing_assembly_structure

representing_breakdown_structure

representing_properties_numerically

representing_properties_textually

referencing_a_person_organization

Utilisation of Modules 

This DEX has 1292:ap239_product_definition_information as it's implementation module. The diagram below illustrates how dependent modules related to 1292:ap239_product_definition_information are utilized.
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The key point to the diagram is that the only modules used are the modules identified by having the number in front of the name.

INFORMATION MODEL 

DEX 2 - Fault state - Business perspective 

Fault state - Overview 

This exchange enables the transmission of the data exchange set (DEX) Fault States

The Fault State Dex deals with how a product can or may degrade in its functions. It is usual for the set of fault states to be derived from a formal analysis process such as Failure Modes and Effects and Criticality Analysis (FMECA)

The analysis is an iterative process, potentially changing at each stage of the products life cycle. The initial analysis ideally conducted as early as possible in the product life cycle.

The formal analysis, such as FMECA, is conducted with the following objectives:

· Feedback of required changes to design; 

· Evidence of safety and reliability have been given due consideration in the product design; 

· Identification of support drivers, which are the justification for the generation of maintenance task descriptions. 

Fault state analysis result - Information Content 

Administrative and context information 

General administrative information includes all the information to uniquely identify and describe the result from a specific formal fault state analysis. This would be comparable to the header information in a FMECA worksheet. This includes:

· Identification of an individual revision of the fault state analysis result; 

· Status such as draft, issued etc; 

· Identification of the top item product to which the fault state analysis result relates; 

· Author; 

· Applicable operational context(s); 

· Dates; 

· Approval(s). 
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Figure 1 — Example of a presentation of a fault state analysis result 

Details 

Product breakdown 
Each record in the detail section of a fault state analysis result identifies the element in a product breakdown (system, functional, assembly etc) to which a failure mode applies.

Failures 
Each breakdown element considered in the DEX may have one or more assigned failures modes. The following information should be provided for each failure mode identified:

· Failure mode description and characterization; 

· Consequences (Failure effects); 

· Criticality assessment. 

Failure mode description and characterization 
Each failure mode is characterized by:

· Identification; 

· Description; 

· Classification; 

· Predictability; 

· Detection method; 

· Contexts such as operational state, mission phase etc. 

Typical failure mode classes are (based on Moubray - 'Reliability centered maintenance'):

· Deterioration 

· Fatigue 

· Corrosion 

· Abrasion 

· Erosion 

· Evaporation 

· Degradation of insulation 

· Lubrication failure 

· Lack of lubrication 

· Failure of lubrication 

· External effect 

· Contamination 

· Dirt 

· Accident 

· Sabotage 

· Adverse environmental conditions 

· Disassembly 

· Failure of welds, soldered joints or rivets due to fatigue 

· Failure of threaded components such as bolts, electrical connections or pipefittings 

· Loosening of threaded components such as bolts, electrical connections or pipefittings 

· Failure of locking mechanisms such as split pins, locking wire etc 

· Human error 

· Increase in desired performance 

Failure mode predictability may be represented by:

· Qualifiers 

· Highly predictable 

· Unpredictable 

· Value of P-F Interval (interval between the point when a potential failure becomes detectable and the point at which it degrades into a functional failure) 

· Value of ß parameter of Weibull distribution 

NOTE    Failure mode predictability describes the relationship between the product design's failure characteristics and an individual product's failure characteristics. For example the product design mean time to failure by wear out is 5000 hours. If every individual product failed between 4900 and 5100 hours this would be described as a highly predictable failure mode; if however every individual product failed in the range 1000 to 9000 hours this would be described as an unpredictable failure mode.

Typical detection methods are:

· Alarm 

· Built in test 

· Non-destructive examination 

· Vibration analysis 

· Particle analysis 

· Chemical analysis 

· Spectrographic analysis 

· Visual 

· Audible 

· Olfactory 

The identification of the context in which a failure mode is predicted to occur, may be defined as one or more of the following:

· Operating state 

· Duty 

· Standby 

· Storage 

· Environment 

· Arctic 

· Desert 

· Tropical 

· Mission phase 

· Start up 

· Take off 

· Cruise 

· Landing 

· Shut down 

Consequences 
Consequences may be characterized by:

· Description 

· Classification 

· Reference to the affected function, system etc 

Typical classes of relationships between the failure mode and its consequences are:

· Cause effect 

· Primary / Secondary 

· Failure effect 

· Local effect 

· Next higher effect 

· End effect 

· Boolean 

· And 

· Or 

· Xor 

Criticality indicator 
Criticality indicator is based on the combination of the severity of faults and the likelihood of a cause, fault or consequence occurring

Typical classifications of severity are:

· Safety [source: def stan 02-45] 

· Death 

· Serious injury 

· Injury 

· Treatment 

· Environmental [source: Rolls-Royce] 

· Contamination of land 

· Ground-water pollution 

· Depletion of non-renewable resources 

· Noise nuisance 

· Operational [source: def stan 02-45] 

· Loss of platform 

· Loss of mission 

· Availability less than specified 

· Minimal risk to mission or platform 

· Non-operational [source: def stan 02-45] 

· Economic [source: def stan 02-45] 

· Catastrophic 

· Critical 

· Marginal 

· Negligible 

· Hidden / evident [source: def stan 02-45] 

Typical representations of likelihood are:

· Probability 

· EXAMPLE    50%

· Frequency 

· EXAMPLE    < 10.000 hrs, > 200 landings, < 4 years

· Qualitative [source: Def Stan 02-45] 

· Frequent 

· Probable 

· Occasional 

· Remote 

· Improbable. 

NOTE    Criticality code can be derived from the combination of severity and likelihood.

Note 
Notes can be made for any failure mode record. Examples of notes are additional information on product changes or tasks required to manage the effects of the failure mode under consideration.

Definition of fully acceptable, degraded or fault state 
Each element in a product breakdown may have a range of values defining its degraded or fault state, i.e. state definitions with related properties. Examples of values that can be used to determine the respective state are:

· Temperature 

· Speed 

· Pressure. 

[image: image4.png]State or Condition

Acceptable
state

Degraded
state

Fault state

4

—— ctual ot state-
Perceived prodct state

4
specton
b,

Inspection
(furctona check)




Figure 2 — State of a product over time 

Fault state - Implementation details 

Model overview 

This section is a detailed description on how to implement a typical fault state analysis result in PLCS, using defined PLCS capabilities and PLCS reference data.

This implementation may be further tailored by specific parties, firstly by extending the reference data library, and secondly by introducing new relationships between entities available in the schema for the Fault states DEX, which are not used in this basic implementation of the DEX.

The implementation details are organized in accordance with the section 'Fault state analysis result - Information Content' above.

An overview of the capabilities used by this DEX is shown in figure 1 below.
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Figure 3 — Capabilities used by DEX (002) Fault State 

 

Basic constructs 

A fault state analysis result is an actual product and is therefore represented as a Product_as_realized as described in the C011: representing_analysis_result capability. The actual fault state analysis result (Product_as_realized) is a realization of a Part representing all editions of the fault state analysis result. The Part should be classified as "Fault_state_analysis_result" and the Product_as_realized should be classified as "Revision".

MISSING FIG 4

Figure 4 — Identification of a fault state analysis result 

 

Representation of general administrative and context information 

The representation of the general administrative and context information of a fault state analysis result, is based on the constructs described within the "Representing context information" section of the C011: representing_analysis_result capability, along with some additional reference data.

The general administrative information is represented as follows:

· Identification of an individual revision - of a fault state analysis result is represented as firstly, an Identification_assignment being assigned to the Product_as_realized representing the revision of the fault state analysis result, and secondly, an Identification_assignment being assigned to the Part entity representing all revisions of the fault state analysis result. The Identification_assignment being assigned to the Part should be classified as "AnalysisResultIdentification" and the Identification_assignment being assigned to the Product_as_realized should be classified as "Revision_identification". 

NOTE    For more details on how to represent the identification of an analysis result see the "Identification" section of the C011: representing_analysis_result capability.

· Status - of the revision of the fault state analysis result is represented as a State as described in the "Status" section of the C011: representing_analysis_result capability. The State representing the status should be assigned to the Product_as_realized representing the revision of the fault state analysis result. The types of states that a fault state analysis result may be in are defined as classes of State_definition. Examples of classes representing the status of a fault state analysis result are "Draft", "Reviewed" and "Final". 

· The top item product to which the fault state analysis relates - is represented as either a Part or a Breakdown_element, as described in the "Related product" section of the C011: representing_analysis_result capability. The product is referenced by its identifier which in turn could be classified as e.g. "Part_code", "LCN_code" or "Name_identification" depending on the context. The relationship between the Part representing the fault state analysis result and the Part representing the product under consideration is established using the Product_relationship entity. The Product_relationship should be classified as "ContextItem". 

· Author - is represented as a Person, Person_in_organization or as an Organization as described in the "Involved parties" section of the C011: representing_analysis_result capability. The Organization_or_person_in_organization_assignment should be classified as "IssuedBy". 

· Applicable operational contexts - The identification of the context for which the fault state analysis result is valid, may be defined as one or more of the following: 

· Operating state - represented as State_definition as described in the C007: representing_state_type capability. The Applied_state_definition_assignment should be classified as "Operating_state", and the State_definition should be classified in accordance with the defined state. Typical values include "Operating", "Storage", "Standby" and "ColdShutDown". 

· Environment - as described in the "Environment" section of the C011: representing_analysis_result capability. The Applied_state_definition_assignment representing the operational context should be classified as "OperatingEnvironment". 

· Mission phase - represented as State_definition as described in the C007: representing_state_type capability. The Applied_state_definition_assignment should be classified as "Mission_phase", and the State_definition should be classified in accordance with the defined state. Typical values include "Start_up" "Take_off", "Cruise", "Landing" and "Shut_down". 

· Dates - are represented as Calendar_date or Date_time as described in the "Dates" section of the C011: representing_analysis_result capability. The Date_or_date_time_assignment should be classified. A typical value is "DateOfIssue". 

· Approvals - are represented as Approval, as described in the "Approval" section of the C011: representing_analysis_result capability. The Approval should be classified. Typical values includes "Reviewed" and "Approved". 
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Figure 5 —  General administrative information, part 1 


The instance diagrams in figure 5 and figure 6 illustrates some of some of the general administrative information given in figure 1.
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Figure 6 —  General administrative information, part 2 

 

Representation of the detail data section 

The representation of the detail data section is based on the usage guidance provided in the "Representing content information" section in the C011: representing_analysis_result capability.

Product breakdown 

The detail data section of a fault state analysis result identifies two different breakdown/assembly structures of the product under consideration, namely:

· A Physical breakdown / Assembly structure representing the breakdown elements to which a failure mode applies 

· A Functional breakdown / System breakdown representing the affected function/system (failure effect). 

Failures 

Each record in an fault state analysis result is based on a failure mode being assigned to a Physical_element or a Part, within the Physical breakdown or Assembly structure of the product under consideration. 

Failure mode description and characterization 
Classification 
Each failure mode is represented as a State_definition being assigned to a Physical_element or a Part using Applied_state_definition_assignment. The Part or the Physical_element being assigned with a failure mode, may be referenced in several different ways as described in the C008: referencing_part_or_slot, C009: referencing_product_breakdown_element and the C057: referencing_product_configuration capabilities.

NOTE    The respective breakdown element/part in the breakdown/assembly is referenced by its identifier. Each identification should be classified. Typical values are "Part_code", "LCN_code", "Name_identification".

The State_definition should be classified as "FailureMode" and the Applied_state_definition_assignment should be classified as "StateContext".
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Figure 7 — Definition of a failure mode 

 

Identification 
Each State_definition may have a unique identification using the C001: assigning_identifiers capability. The Identification_assignment should be classified as "FailureModeIdentification".

Description 
The State_definition. description attribute should contain a textual description of the failure mode.

Cause 
The cause of a failure mode occurring should be represented as an Activity being assigned to the Applied_state_definition_assignment representing the association between the failure mode and the product under consideration.

The Activity representing the cause of a failure mode occurring may be classified. Typical values includes:

· "Fatigue" 

· "Corrosion" 

· "Abrasion" 

· "Erosion" 

· "Evaporation" 

· "LackOfLubrication" 

· etc 

The Applied_activity_assignment should be classified as "CauseEffect".

NOTE    There should be one Applied_state_definition_assignment for each cause of a failure mode.

Predictability 
Predictability represented by qualifiers are represented as Classification_assignment of the Applied_state_definition_assignment representing the association between the failure mode state and the product under consideration. Typical values includes "Predictable" and "Unpredictable".

Predictability represented as calculated values are represented as an Assigned_property as described in the C076: assigning_product_properties and C079: representing_properties_numerically capabilities. The Assigned_property is assigned to the Applied_state_definition_assignment representing the association between the failure mode state and the product under consideration. The Assigned_property should be classified as "Predictability", and the Unit should be classified in accordance with the method used to calculate the predictability. Typical values include "P_F_interval" and "Weibull_beta_parameter".

Detection method 
Detection methods are represented as Activity_methods using the C069: referencing_activity capability.

The association between the State_definition representing the failure mode state and the Activity_method representing the detection method is established via a Applied_state_definition_assignment. The Applied_state_definition_assignment should be classified as "Detection_method", and the Activity_method should be classified to reflect the class of detection method being defined. Typical values includes:

· "Alarm" 

· "Built_in_test" 

· "Non_destructive_examination" 

· "Vibration_analysis" 

· "Particle_analysis" 

· "Chemical_analysis" 

· "Spectrographic_analysis" 

· "Visual" 

· "Audible" 

· "Olfactory". 
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Figure 8 — Example of the representation of a cause of a failure, its predictability and detection method 
 

Context 
The identification of the context for which the failure mode is valid, may be defined as one or more of the following:

· Operating state - represented as State_definition as described in the C007: representing_state_type capability. The relationship between the State_definition representing the failure mode and the State_definition representing the operating state is established using State_definition_relationship. The State_definition_relationship should be classified as "Operating_state", and the State_definition representing the operating state should be classified in accordance with the defined state. Typical values include "Operating", "Storage", "Standby" and "ColdShutDown". 

· Environment - as described in the "Environment" section of the C011: representing_analysis_result capability. The relationship between the State_definition representing the failure mode and the State_definition representing the environment is established using State_definition_relationship. The State_definition_relationship should be classified as representing the operational context should be classified as "OperatingEnvironment". 

· Mission phase - represented as State_definition as described in the C007: representing_state_type capability. The relationship between the State_definition representing the failure mode and the State_definition representing the mission phase is established using State_definition_relationship. The State_definition_relationship should be classified as "Mission_phase", and the State_definition representing the operating state should be classified in accordance with the defined state. Typical values include "Start_up" "Take_off", "Cruise", "Landing" and "Shut_down". 

Consequences 
Classification 
Each consequence is represented as a State_definition. The relationship between the State_definition representing the failure mode (relating) and the State_definition representing the consequence (related) is established using a State_definition_relationship. The State_definition representing the consequence should be classified as "Consequence". The State_definition_relationship should be classified to reflect the type of cause effect relationship. Typical values include "Local_effect", "Next_higher_effect" and "End_effect".

Each State_definition_relationship may also be classified to reflect whether the consequence is "Primary" or "Secondary".

Each State_definition representing the consequence may also be classified to reflect whether it is "Hidden" or "Evident".

NOTE    More advanced relationships including conditions can be defined using the C026: representing_condition capability.

Description 
The State_definition. description attribute should contain a textual description of the consequence.

Reference to affected functions, systems etc 
Each State_definition representing a consequence may being assigned to a Functional_element or a System_element using Applied_state_definition_assignment. The Functional_element / System_element being assigned with a consequence, may be referenced as described in the C009: referencing_product_breakdown_element capability.

NOTE    The respective breakdown element/part in the breakdown is referenced by its identifier. Each identification should be classified. Typical values are "LCN_code", "Name_identification".

The Applied_state_definition_assignment should be classified as "Affected_item".
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Figure 9 — Example of the representation of a consequence of a failure mode and the affected items 

 

Criticality indicator 
Severity 
Severity is represented as additional classifications of the State_definition representing the consequence. Typical values include:

· Safety 

· "Death" 

· "Serious_injury" 

· "Injury" 

· "Treatment" 

· Environmental 

· "Contamination_of_land" 

· "Ground-water_pollution" 

· "Depletion_of_non-renewable_resources" 

· "Noise_nuisance" 

· Operational 

· "Loss_of_platform" 

· "Loss_of_mission" 

· "Availability_less_than_specified" 

· "Minimal_risk_to_mission_or_platform" 

· "Non-operational" 

· Economic 

· "Catastrophic" 

· "Critical" 

· "Marginal" 

· "Negligible" 

Likelihood 
The representation of likelihood may be defined as one of the following:

· Probability - as percentage, is represented as an Assigned_property as described in the C076: assigning_product_properties and C079: representing_properties_numerically capabilities. The Assigned_property is assigned to the State_definition representing the consequence. The Assigned_property should be classified as "Likelihood", and the Unit should be classified as "Percentage". 

· Frequency - is represented as an Assigned_property as described in the C076: assigning_product_properties and C084: representing_property_value_ranges capabilities. The Assigned_property is assigned to the State_definition representing the consequence. The Assigned_property should be classified as "Likelihood". The Unit should be classified to reflect the unit of measure. Typical values include "Hours", "Landings", "Years" etc. 

· Qualitative - is represented as an Assigned_property as described in the C076: assigning_product_properties and C080: representing_properties_textually capabilities. The Assigned_property is assigned to the State_definition representing the consequence. The Assigned_property should be classified as "Likelihood". The String_representation_item. string_value attribute representing the qualifier value should be classified using Attribute_classification as described in the C010: assigning_reference_data capability. Typical values include "Frequent", "Probable", "Occasional", "Remote" and "Improbable". 

Criticality code 
Even though the criticality code may be derived from the combination of severity and likelihood, it may still be explicitly exchanged as an Assigned_property. The Assigned_property should be assigned to the State_definition representing the consequence. The Assigned_property should be classified as "Criticality_code". The String_representation_item. string_value attribute representing the qualifier value should be classified using Attribute_classification, as described in the C010: assigning_reference_data capability.
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Figure 10 —  Example of the representation criticality indicator and likelihood

Note 

A note is represented as a Assigned_property as described in the C076: assigning_product_properties and C080: representing_properties_textually capabilities. The Assigned_property can be assigned to the either the State_definition representing the failure mode or the State_definition representing the consequence. The Assigned_property should be classified as "Note".

Definition of fully acceptable, degraded or fault state 

The definition of a fully acceptable, degraded and fault state are all represented as Conditions being assigned to the State_definition representing the failure mode.

The Condition_assignment should be classified to reflect the type of condition. Typical values include "Acceptable_state_definition", "Degraded_state_definition" and "Fault_state_definition".

NOTE    A typical condition could be the value of a temperature property. The temperature property would the be identified as a condition parameter. This requires the usage of the C076: assigning_product_properties, C079: representing_properties_numerically and C084: representing_property_value_ranges capabilities. 

 

INFORMATION MODEL 

DEX 3 – EMPTY – NO SCRIPT
INFORMATION MODEL 

DEX 4 - Model Overview 

This ‘work package definition’ exchange has been designed to provide the maximum flexibility in use while meeting a well defined core business need. Extensive use is made of Reference Data Libraries to allow industry specific terminology to be called in to characterise the basic model. The DEX identifies three basic components, the representation of the support opportunity, the representation of the complete package of work and the representation of the individual work items that are contained within the package. It is possible to expand on the core provision by using the additional opportunities offered within the various Capabilities and by use of the recurring constructs described in figure 4 to fully represent a given business need.


[image: image12.png]“The package of work s represented by &

Work Request
“The work request represents the
dentiication of a package of work which
‘ould be undertaken on a given high level
assel

‘Work Order
“The work order associates the Authory to
undertake the work with the Work Request.
“The work order also dentifes the type of
work 1o be undertakes. E g.Invtaton to
“Tender, Undertaka the work eic

Representing items of work Identification of an opportunity to
This represents the individual planned undetkeitieg
-kt
e
pebbretel iy s o i of
oy e s o SO
e
o — .
‘on which the work s to be undertaken are BRI PR
poln
L
e ocsionstwich e vtk b0
[ —
‘can be specified CEERE
Resourcescnte e tothoacivies | | 00 g s st b





Figure 2 — DEX Business Overview 


The capabilities required by this DEX are summarised in figure 3.
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Figure 3 — DEX Scope as Capabilities 

Recurring Constructs 

There are two recurring construct used throughout this representation.

C010 Assigning Reference Data 

Reference data is applied in the form of a classification_assignments. It is used to associate pre-determined identification with a given Entity. This data is a made available from a reference data library. 

For example:

· A given reference data library can make available a number of different identifiers for a date 'planned start date', 'planned end date', 'actual start date' etc. 

· A given reference data library can be used to define such things as different part number formats etc. 

C001 Assigning Identifiers. 

Identification_assignment is used to associate general identifiers to entities for example associating a serial number to a Part.

[image: image14.png]coto

Name=planned star date o ‘planned end date'elc.

“The Assignment s o
Tihe entiy o which the
classifcation s being

assigned. Eg
—
Extema_source ssigned_Class Data_or_date_time_assign
[EXTERNAL CLASS = signed esicaton Assnmen e
eRir d  Extemal Ciass Classifcation_Assignment .
Tiems.
oot
“The Assignment s o
The entiy o which the.
dentficaion s being
entton aspmets R ey
forms as described in denification_Assignment Numbertoa Part

cot0

Y

Tiems.






Figure 4 — Instance diagrams representing recurring constructs
Identification of an opportunity to undertake the work 

The through-life support of complex assets involves the identification and commissioning of packages of work. Each Package contains one or more tasks that need to be completed in order to achieve the required capability from the asset. The process of generating a Package can be initiated in a number of ways.

For example:

· As required by the established routine maintenance schedule for the asset 

· To correct problems identified during operation 

· To incorporate a design change 

Opportunities to undertake the work defined by a support work package are found as a subset within the general class of 'life cycle opportunities'.

For example:

· When a ship is programmed to be in port for a specified period of time. 

There can be a very wide range of such opportunities but they can all be represented using the same Ap 239 constructs.

A life cycle opportunity has five basic components. Each is represented using an AP 239 capability.

C045 (Representing product as realized) - the "Which". 

The identification of the top-level item to which the 'life cycle opportunity' applies is represented in AP 239 as a Part (Type of item) and Product_as_realized (the physical item). In AP 239 Product_as_realized is the version of the realized item (The Physical item). The Product_as_realized is a representation of the high level physical asset to be made available in the life cycle opportunity.

For example:

· Bicycle serial no abc123456. 

C049 (Representing product location) - the "Where". 

'Location' represents the location where the part will be made available. Organization / organization_location_identification represents a physical location associated with a given organization. 

For example:

· A dockyard run by the given company, a dealer associated with a given car manufacturer 

C036 (Assigning data time) - the "When". 

A number of different date or date time items can be assigned to the life cycle opportunity as identified by classification_assignments using reference data.

For example:

· 'planned start date', 'planned end date', 'actual start date', 'actual end date'. 

As a minimum the life cycle opportunity must have planned start and end dates.

C019 (Assigning approvals) - the "Authority". 

The life cycle opportunity must have an authorization associated with it. This is the notional "asset owner", operating in the role of planning authority, making the target product available at a given location in order for the defined work to be undertaken.

C020 (Representing life cycle opportunity) - the "What". 

These various components are bound to an activity to create a specific opportunity within the life cycle of the asset. Each defined opportunity requires a 'classification assignment'.

For example:

· 'support period'. 

This is achieved through a reference data assignment. An infinite number of different types of life cycle opportunity can be defined through this mechanism. It also gains a unique identity that can be used for subsequent reference.

The instance diagram figure 5 depicts all the requirements for the representation of a window of opportunity to undertake the work.
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Figure 5 — Instance diagram to represent a window of opportunity 

Representing the complete package of work 

Over a period of time, work required to be undertaken on a given asset is identified from a number of sources.

For example:

· Scheduled maintenance. 

· Recorded faults. 

· Unforeseen events. 

· Change directives. 

At some point this work is associated with a 'support period' window of opportunity when it is planned for the work to be undertaken.

The package of work is modelled using two AP 239 capabilities:

C066 Representing Work Request 

A work request can identify a number of different conditions

For example:

· When a possible opportunity, which could involve undertaking work, is identified. This work request identifies the issues raised in terms of appropriate assignments, as described in C066, and also the affected items in terms of affected_item_assignment. 

· A work request can also reference a pre-determined package of work. In this case the affected item assignment must refer to the highest common identifiable item within the package.

For example

· HMS Argyll. 

· Engine serial number 123456. 

C065 Representing Work Order 

A work_order is raised in response to one or more work_request objects. It must carry the authority for the work to be done or the work to go out for tender. The directed_activity must carry an identification_assignment, which identifies the work package ID.

[image: image16.png]C066.

Items effected by issue.
e S
G e toms(on
e Work roquest SISO VOIRQUES |\ o Assignment L]
bk ko ]
(e oo R
oniicaion Aasigment
Documan Assghment
&
in_esponse_to
o
e
— lo——— co1g Authorization for
Wor e e R 5
—owr fmgksieis
e ——
drocve s
name = ‘work package’ coot i
— deicaton Assirment
Directed_actvy Mok Pockage D) |noprie_actviy_assion
‘assigned_activity ment
S ==
coz2 e

020





Figure 6 — Instance diagram for representing the package of work 

Representing a single work item 

The work package, in reality, is not a single item of work but comprises one or more work items. Two AP 239 capabilities are used to represent work items and their relationships within the work package.

C062 Representing Scheme 

Representing scheme is used to represent a scheme of work. Scheme is associated with the directed_activity (Package of Work) using the chosen_method attribute. An additional Entity activity_method_realization is used to associate the scheme with the life cycle support opportunity, through the activity_method in C020, using the activity_method_realisation. This way, the scheme of work is associated with both the work order and the life cycle opportunity! A sequencing_relationship can be used to associate scheme_entry objects when there is a dependency.

For example:

· One task must complete before another can start. 

C032 Representing Activity 

Each scheme_entry is associated with an Activity through a scheme_entry_assignment. This activity represents an item of work (Job) within the scheme of work.
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Figure 7 — Instance diagram for representing a single work item
Representing the subject of the work item 

Representing the subject of the work item is achieved using the following capabilities.

C009 Referencing Product Breakdown Element 

C060 Referencing Product as Realized 

Each activity can reference a point in the product breakdown, a product as realized if no breakdown is available or a slot. The activity could be to remove a part from a slot, insert a part into a slot, to repair a part or any combination of these activities. The role the part is to play in the activity is identified by a classification assignment.

C046 Representing Variance 

Any variance of the target part from its design version can be represented by associating a approval_assignment with an appropriate classifiction_assignment. This classification assignment indicates that the approval_assignment / approval is a type of variance. One such Classification is Concession. Documents, Conditions and Justifications are then associated with the approval as required.
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Figure 8 — Instance diagram for representing work item subject
Representing the associated task 

Representing the individual tasks associated with a given activity of the work package is represented using the following capability:

C015 Represent task 

The activity entity represents the 'what' of a job. The AP 239 model dictates that each activity has an associated activity_method. The activity_method entity signifies the 'how' of a job i.e. the task. If, for a given work package, task information is minimal, the activity_method entity should suffice to represent the task. However, if task information is more detailed, the entities provided by the task_specification module can be used to model the related tasks. The Task entity is itself a subtype of activity_method rendering the activity_method instance necessitated by each activity instance redundant. The instance diagram below shows an example of the representation of a task (Task) and its relationship to the job (Activity).
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Figure 9 — Instance diagram for representing task information 

Referencing the associated resource 

The carrying out of work is likely to both require and consume resources (materials, skilled people, tools etc). There is a requirement, therefore, to reference the resources required to undertake the task.

C050 Referencing Resource 

These requirements are modelled in AP 239 through resource_as_realized_assignment_resouce_item and resource_item, associated with the target Activity (job) through resource_as_realized_assignment. These concepts are depicted in the instance diagrams Figure 10.
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Figure 10 —  Instance diagram for referencing resource information 

INFORMATION MODEL 

DEX 5 - Maintenance plan - Business perspective 

Maintenance plan overview 

A maintenance plan is initially prepared during the latter stages of the detail design and development phases and is continuously assessed and adjusted throughout the lifetime of a system or product. The plan is prepared and established based on a Logistic Support Analysis, LSA, including: 

· failure analysis of the product; 

· analysis of maintenance resources and supportability characteristics of an established or assumed maintenance concept; 

· analysis of use and reliability performance requirements of the product. 
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Figure 1 — The context in which a Maintenance Plan is produced 

The purpose of a maintenance plan is to specify maintenance tasks necessary to sustain the requirements of use, reliability performance, safety and economy throughout its lifetime.

A maintenance plan contains information on:

· general administrative data; 

· the context in which the maintenance plan applies; 

· the product to which maintenance plan applies; 

· the tasks to be performed. 

General administrative data includes identification of the maintenance plan, involved parties, status, edition, and date of issue.

The context information identifies the top-item product to be maintained, the maintenance concept being applied, the support requirements which the plan adresses, and the deployment environment to which the plan applies, including the assumed operational use and resource availability.

The product information identifies and classifies each product element in the breakdown of the product (system, functional, assembly etc) to which maintenance tasks applies.

The main purpose of the maintenance plan is to identify the maintenance tasks that applies to each element in the products breakdown structure. For each specified task it also specifies who will perform the task, where it will be performed, the condition under which the task falls due, and how the task is to be performed.

A maintenance plan may include sub plans covering relevant sub-divisions of the product or deployment environment.

Maintenance plans provide the basis for planning, budgeting, preparing, performing and assessing current maintenance of a product and its included parts.

Maintenance plans may be produced by manufacturers, suppliers, procurement authorities, users and others.

Maintenance plan information content 

Administrative and context information 

General administrative information includes all necessary information to identify the plan, its status and involved parties. This information includes:

· identification of the maintenance plan; 

· producer; 

· customer; 

· project; 

· edition; 

· status of the produced maintenance plan; 

· date of issue; 

· approval. 

Context information identifies the context and deployment environment for which the plan has been developed. This includes:

· identification of the top-item product to be maintained; 

· the environment(s) in which the product will be operated; 

· applicable maintenance concept; 

· assumed maintenance solution implemented by the customer/user including organization and resources; 

· description of the reliability and maintenance characteristics and requirements of the product; 

· identification of the assumed approach to collect and assess feedback; 

· reference to documents such as applicable general regulations and regulations from outside authorities. 

Details 

Product breakdown 
The detailed section of a maintenance plan identifies and classifies each product element in the breakdown of the product (system, functional, assembly etc) to which maintenance tasks applies.

The maintenance plan contains identification and classification information for each element in the product breakdown.

The identification information includes:

· identifier; 

· name of the element; 

· version. 

Classification of product elements can be made against any designed criteria including maintenance characteristics and proposed maintenance solution. Typically classification is used to distinguish repairable and non-repairable items:

· Repairable item, subject to preventive and/or corrective maintenance (EN 13306:2001: Repairable item. Item which may be restored under given conditions, and after a failure to a state in which it can perform a required function. Given conditions may be economical, ecological, technical and/or others) 

· Spare part/nonrepairable item, subject to preventive maintenance (EN 13306:2001: Spare part. Item intended to replace a corresponding item in order to restore the original required function of the item. Spare parts/nonrepairable items that are not subjected to preventive maintenance should not be included in a maintenance plan.) 

For breakdowns where the elements are not parts, e.g. functional or system breakdowns, each element in the breakdown may also be associated with one or more parts that may realize the specified breakdown element.

Task assignment 
Each element in a breakdown may have one or more assigned maintenance tasks. For each of those tasks the following information should be provided within a maintenance plan:

· what maintenance tasks to perform - a reference to a task description provided outside the maintenance plan; 

· who should perform the task - identification of the organizational unit or type of organization that shall perform the task; 

· where to perform the task - if the task can be done without removing the part or not; 

· when, or under which conditions, the task shall be performed - a description of the condition that triggers the task; 

· how to perform the task - a reference to a detailed description on how to perform the task. 

What to perform 
Each maintenance task in the maintenance plan is characterized by:

· Unique identification of the task; 

· Maintenance type classification; 

· Maintenance task type classification; 

· Criticality classification; 

· Report code assigned to the task; 

· Notes assigned to the task. 

Typical maintenance types classes are (based on EN 13306:2001):

· Preventive maintenance 

· Condition based 

· scheduled 

· continuous 

· on request 

· Predetermined 

· scheduled 

· Corrective maintenance 

Maintenance task type classification can be done in accordance with EN 13306:2001, AECMA S1000-D, MIL-STD-1388-2 or others. Examples are:

· EN 13306:2001 

· Inspection; 

· Overhaul; 

· Repair. 

· AECMA S1000-D Information codes, chapter 3.2.1 

· 320, Operation test; 

· 350, Structure test; 

· 750, Load software; 

· 920, Change = remove and install. 

· MIL-STD-1388-2 

· Adjust; 

· Clean; 

· Inspect; 

· Lubricate; 

· Overhaul; 

· Repair; 

· Service; 

· Test. 

Who to perform 
The responsible maintenance line or organizational unit is specified for each maintenance task. The specification is made explicitly so that there may be no doubt who is to perform a particular task. 

· Line of maintenance (EN 13306:2001: Position in an organization where specified levels of maintenance are to be carried out on an item). 

Where to perform 
For each specified maintenance task it is specified if the task is to be performed without or after removing the item from the system or product. This is specified as:

· On equipment maintenance (MIL-STD-1388-2: Maintenance task is performed without removing the item from the system); 

· Off equipment maintenance (MIL-STD-1388-2: Maintenance task is performed after the item has been removed from the system). 

When to perform 
For each specified maintenance task it is specified when the task falls due:

· Task trigger (239 AAM: The conditions that require a task to be done, in the context of its assignment to a specific product element within a support solution definition) 

· Scheduled; 

· operating time; 

· time scheduled; 

· number of units of use; 

· landings; 

· rounds; 

· operation cycles; 

· etc. 

· Event based; 

· pre operative; 

· post operative; 

· condition based; 

· failure; 

· etc. 

· Applicability; 

· Operational requirement; 

· peacetime; 

· wartime; 

· international operations; 

· etc; 

· Operating state; 

· operations; 

· standby; 

· storage; 

· cold shut down; 

· hot shut down; 

· etc. 

· Product configuration; 

· product version; 

· product change status; 

· Task trigger tolerances; 

· Operating time (+/-); 

· Time scheduled (+/-); 

· Number of units of use (+/-). 

How to perform 
For each specified maintenance task there should exist a detailed description on how the task should be performed. In these cases the maintenance plan provides document references e.g. to a maintenance instruction.

Maintenance instructions provide a detailed description on how to perform a maintenance tasks and the required resources and facilities. Applicable general regulations, regulations from outside authorities and technical product/item desriptions necessary to perform a maintenance task are also specified in the maintenance instructions either by references or by representation.

Notes 
Notes are made for any maintenance task when needed, for example additional information regarding task trigger conditions, limitations in compability.

Maintenance plan - Implementation details 

Model overview 

This section is a detailed description on how to implement a typical Maintenance Plan in PLCS, using defined PLCS capabilities and PLCS reference data.

This implementation may be further tailored by specific parties, firstly by extending the reference data library, and secondly by introducing new relationships between entities available in the schema for the Maintenance plan DEX but not used in this basic implementation.

The implementation details are organized in accordance with the section 'Maintenace Plan Information Content' above.

An overview of the capabilities that DEX Maintenace Plan is based on is shown in figure 2 below.
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Figure 2 — Overview of capabilities used in DEX Maintenance plan 

 

Implementation of the context information 

The representation of the information provided within the general administrative and prerequisites sections of a Maintenance plan is based on the constructs described in the "Representing context information" section of the C011: representing_analysis_result capability, along with some additional reference data.

The Maintenance plan is represented as a Part classified as "MaintenancePlan" (which is a subclass of "AnalysisResultDefinitions").

The general administrative information is represented as follows:

· identification - is represented as a Identification_assignment assigned to the Part entity representing the maintenance plan, as described in "Identification" section of the C011: representing_analysis_result capability. The Identification_assignment should be classified as "AnalysisResultIdentification". 

· edition - and its identification is represented as a Product_as_realized and Identification_assignment as described in the C011: representing_analysis_result capability. The Product_as_realized should be classified as "Edition" and the Identification_assignment should be classified as "EditionIdentification". 

· producer - is represented as a Person, Person_in_organization or as an Organization as described in the "Involved parties" section of the C011: representing_analysis_result capability. The Organization_or_person_in_organization_assignment should be classified as "IssuedBy". 

· customer - is represented as a Person, Person_in_organization or as an Organization as described in the "Involved parties" section of the C011: representing_analysis_result capability. The Organization_or_person_in_organization_assignment should be classified as "Customer". 

· project - is represented as Project as described in the "Project" section of the C011: representing_analysis_result capability. The Project_assignment should be classified as "TargetProject". 

· status of the maintenance plan - is represented as State as described in the "Status" section of the C011: representing_analysis_result capability. The State representing the status should be assigned to the Product_as_realized representing the edition of the maintenance plan. The types of states that a maintenance plan may be in are defined as classes of State_definition (as described in the C007: representing_state_type capability). Typical classes are "Draft", "Reviewed" and "Final". The Applied_state_definition_assignment should be classified as "InState" 

· approval - is represented as an Approval as described in the "Approval" section of the C011: representing_analysis_result capability. The Approval should be classified as "Approved". 

· date of issue - is represented as Calendar_date or Date_time as described in the "Dates" section of the C011: representing_analysis_result capability. The Date_or_date_time_assignment should be classified as "DateOfIssue". 

The maintenance plan context information is represented as follows:

· top-item product to be maintained - is represented as either a Part, Breakdown_element or as a Product_configurationas described in the "Related product" section of the C011: representing_analysis_result capability. The product is referenced by its identifier which in turn could be classified as e.g. "PartNumber", "LSIIdentification" or "NameIdentification" depending on the context. 

· operating environment, maintenance concept and maintenance solution - are represented as typical environments, as described in the "Environment" section of the C011: representing_analysis_result capability. There should be one State_definition (i.e. typical environment) per aspect. Each State_definition is classified according to the environment aspect that it represents. The following classifications are valid in the context of a maintenance plan ; "OperatingEnvironment", "MaintenanceConcept" and "MaintenanceSolution". 

· reliability and maintenance characteristics and requirements - are represented as String_representation_item assigned to the Product_as_realized representing the edition of the maintenance plan. The String_representation_item is assigned to the Product_as_realized using the Assigned_property as described in C076: assigning_product_properties capability. The Assigned_property should be classified as "CharacteristicsAndRequirementsDescription". 

· feedback routine - is represented as Task as described in the C012: referencing_task capability. The Task should describe the routines and facilities for maintenance reporting and field feedback analysis and assessment, and should be classifed as "MaintenanceFeedbackTaskDefinition". 

· document references - are represented as Document_assignments as described in the "Related documents" section of the C011: representing_analysis_result capability. The Document_assignment should be classifed as "Reference". 

Implementation of the detailed data section 

Product breakdown elements 

The representation of the product data section is based on the usage guidance provided in the "Representing content information" section in the C011: representing_analysis_result capability. Each record/row in a maintenance plan is based on a part in the assembly, or a breakdown element, of the product to be maintained (see figure 3 below).

The representation of the parts/breakdown elements within the product to be maintained are represented as either Part Slot or Breakdown_element. The product is referenced by its identifier which in turn could be classified as e.g. "PartNumber", "LSIIdentification", "NameIdentification" etc, depending on the context.

Implementation of the maintenance data section 

Each record/row in a maintenance plan is based on maintenance Tasks being assigned to the Parts, Slots or Breakdown_elements in the product to be maintained.
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Figure 3 — Overview of how to represent the content information in DEX Maintenance plan

 

What to perform 
Each maintenance task is represented as a Task being assigned to a Part, Slot or Breakdown_element using Task_assignment.

A maintenance plan should not include in-depth descriptions of the respective maintenance task, but merely a reference to the Task using the principles decribed in the C012: referencing_task capability. The Task identifier (Identification_assignment) should be classified as "TaskIdentification".

Each Task can be classified to describe e.g; type of maintenance or type of task. Reference data that could be used in order to classify a maintenance task according to these examples are:

· "MaintenanceTypeDefinition"; 

· "PreventiveMaintenance"; 

· "ConditionBased"; 

· "Scheduled"; 

· "Continuous"; 

· "OnRequest"; 

· "Predetermined"; 

· "Scheduled"; 

· "CorrectiveMaintenance"; 

· "MaintenanceTaskTypeDefinitions"; 

· "Adjust"; 

· "Clean"; 

· "Inspect"; 

· "Repair"; 

· "Lubricate"; 

· "Overhaul"; 

· "Service"; 

· "Test". 

A maintenance task can also be classified in many other ways e.g according to criticality etc. However, no reference data is provided in this DEX.

Other information about a maintenance task:

· report code - is represented as a String_representation_item and is assigned to a Task by Activity_property as described in the C077: assigning_process_properties capability. The Activity_property should be classified as "ReportCode"; 

· notes - is represented as a String_representation_item and is assigned to a Task by Activity_property as described in the C077: assigning_process_properties capability. The Activity_property should be classified as "Note". 

Who to perform 
The responsible organizational unit or maintenance line is represented as an Organization or as a Organization_type respectively. The organisational unit or maintenance line is assigned to the Task using Organization_or_person_in_organization_assignment as described in the C074: referencing_person_organization capability. The Organization_or_person_in_organization_assignment should be classified as "LineOfMaintenance"

Where to perform 
The representation of whether a maintenance task is to be performed without removing, or after removing the item from the system or product is done by classification of the Task. PLCS defined classes are:

· "OnEquipmentMaintenance"; 

· "OffEquipmentMaintenance". 

When to perform 
Task tigger 
A description of the parameter that triggers a specified maintenance task is represented as Activity_property assigned to the Task_assignment using the C053: representing_periodicity capability (where not specified otherwise).

Depending on how the task trigger is defined, the Activity_property should be classified accordingly. Activity_property classes are:

· "TaskTrigger"; 

· "ScheduledTrigger"; 

· "OperatingTimeTrigger"; 

· "TimeScheduledTrigger"; 

· "NumberOfUnitsOfUseTrigger". 

· "EventBasedTrigger"; 

· "PreOperativeTrigger"; 

· "PostOperativeTrigger"; 

· "ConditionTrigger"; 

· "FailureTrigger". 

The respective task trigger should represented as follows:

· operating time trigger - The value of operating time should be represented as Value_limit where Unit should be classified as e.g. "Days", "Hours", "Minutes", "Seconds" etc; 

· time scheduled trigger - The value of the scheduled time should be represented as Value_limit where Unit should be classified as e.g. "Years", "Months", "Days", "Hours", "Minutes", "Seconds" etc; 

· number of units of use trigger - The value of the number of units of use should be represented as Value_limit where Unit should be classified as e.g. "Landings", "Rounds", "OperationCycles" etc; 

· pre operative trigger - The description of the pre operative trigger should be represented as String_representation_item; 

· post operative trigger - The description of the post operative trigger should be represented as String_representation_item; 

· condition trigger; The value of the condition should be represented as Condition being assigned to the Task_assignment using the C026: representing_condition capability; 

· failure - The description of the failure trigger should be represented as String_representation_item. 

If the scheduled task triggers allows tolerances, it should be represented as Value_with_tolerances instead of Value_limit as described in the C053: representing_periodicity capability. Task trigger tolerances could be specified for:

· operating time trigger (+/-); 

· time scheduled trigger (+/-); 

· number of units of use trigger (+/-). 

Applicability 
A description of the applicability of the Task being assigned, is represented as a Condition using the C026: representing_condition capability. The parameter describing the condition should be represented as Condition_parameter. Examples of condition parameters are:

· Operational requirement - Should be represented as a typical environment using the C043: representing_environment_typical capability. Examples of classes of typical environments are: 

· "Peacetime"; 

· "Wartime"; 

· "InternationalOperation". 

· Operating state - Should be represented as a State_definition using the C007: representing_state_type capability. Classes of C007: representing_state_type that could be used to describe operating states are: 

· "Operating"; 

· "Standby"; 

· "Storage"; 

· "ColdShutDown"; 

· "HotShutDown". 

· Product configuration - Should be represented as Product_configuration using the C057: referencing_product_configuration capability. 

· product version - Should be represented as Product_version using the C008: referencing_part_or_slot capability. 

How to perform 
Document references are represented as a Document or a Document_version being assigned to the Task using the Document_assignment as described in the C037: referencing_documents capability. The Document or Document_version is identified by its Identification_assignment.

Notes 
Notes can be made for any record in the maintenence plan as needed. This is represented as a String_representation_item and is assigned to a Task_assignment by Activity_property as described in the C077: assigning_process_properties capability. The Activity_property should be classified as "Note".

 INFORMATION MODEL 

DEX 7 - Model overview 

Use of this DEX involves a three-step process: 

1. Observing an actual product to note its usage, state, properties, location or environment; 

NOTE    An actual product is represented by the EXPRESS entity Product_as_realized. 

2. Entering the information into a computer application capable of holding the information specified by this DEX; 

3. Creating an export file, which is a populated instance of this DEX, to transfer some or all the information collected from that application to another. 

The capabilities that provide this functionality are summarised in Figure 1 
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Figure 1 —  Capabilities used by DEX 

Transmitting feedback information 

Information describing an exchange of information by the usage of this DEX is provided by the capability C014: messaging. This is used to communicate meta-data associated with a specific message, such as the intent of the sender, identification of the business process (if any) of which the message forms part, or status information relating to the message itself. 

Although this DEX will often be used to communicate information which requires no immediate action, it can also be used to raise issues, in the form of a work request. The work request is described by the capability C066: representing_work_request. 

The issue, work request, or message meta data may be amplified by associated documents. These are described by the capability C005: representing_documents and C037: referencing_documents. 

These document capabilities are also available for use when reporting usage or product state. 

Reporting the usage of an actual product 

Reporting involves identifying: 

· the Product_as_realized that is the subject of the feedback, 

· the activity (usage) that the Product_as_realized was undertaking, 

· the properties that define the use, or result from use, 

· and the environment in which the usage occurred. 

Referencing an actual product 

The identification of the Product_as_realized to which operational feedback applies can be achieved in several ways. One option is to record the serial number, but this may not always be available and, sometimes, is not sufficient. The various approaches to product identification supported by this DEX are described in the following sections. 

Any additional constraints on which of these options shall be used in a specific business context should be specified in data exchange agreements between business partners. 

Identifying a product_as_realized by serial number 
The Product_as_realized can be identified by using the serial number assigned to it. This is described in capability C060: referencing_product_as_realized. 

Referencing a product_as_realized and its association to the design 
The Product_as_realized can be identified by reference to the design of the part from which it was made (often through a part number). This may used alone, or with a serial number. Both options are provided in capability C060: referencing_product_as_realized 

Referencing a Product_as_realized in an assembly 
Where the Product_as_realized is part of assembly, it is necessary to be able record the serial number of its parent in the assembly structure. This can be achieved through the entity Next_assembly_usage. 

If attachment slots are used (entity Slot_as_realized), it may also be useful to record the attachment slot to which the Product_as_realized was fitted. 

This functionality is supported by the capability C060: referencing_product_as_realized. 

Referencing a Product_as_realized in a configuration 
Where the Product_as_realized is part of an assembly, which has different configuration options it will be necessary for the feedback report to identify the configuration of the assembly to which the feedback applies. This is achieved by identifying the relevant Item_design_association entity and Product_configuration entity. 

This capability is provided by C068: referencing_product_as_realized_configuration. 

Referencing a Product_as_realized in the context of a breakdown 
If a Product_as_realized is linked to an element in a product breakdown structure (see C004: representing_breakdown_structure) by a Breakdown_element and a Breakdown_element_realization relationship, then it will be necessary to refer to these constructs in the operational feedback. 

Reporting product usage 

To report Product_as_realized usage it is necessary to reference the activity, or activities, that the product has undertaken during the period covered by the report (e.g. flying, ground running) and then to record the properties that describe, or result from, each activity (e.g. flying hours). 

This is described in capability C032: representing_activity. 

Identifying the environment for product usage 

The environment in which the Product_as_realized was used may be recorded as context for the usage properties. Usage in different environments may affect subsequent maintenance requirements. 

This is described in capability C044: representing_environment_actual. 

Reporting the status of an actual product 

The concept of the state, or status, of a Product_as_realized may be used to record several different aspects of feedback as follows: 

· the observed state of the Product_as_realized as it progresses through recognised points in any process, such as a repair loop, or manufacturing process; 

· the existence of a fault state affecting the Product_as_realized. Observed faults may be related to those defined by an analysis process, such as a FME(C)A. 

· the version or modification state of the Product_as_realized, perhaps after completing an activity to implement a configuration change; 

· the role configuration of the Product_as_realized; 

Recording the status of an actual product 

The status of a Product_as_realized in relation to its progression through any recognised series of states - such as those used to define progress through a repair process - can be recorded as an observed state. This is described in capability C041: representing_state_observed. 

Recording faults affecting an actual product 

The capability C041: representing_state_observed can also be used to report the existence of faults, where faults are defined as the state, which exists after a failure. Such faults may be related to faults defined or identified by a FME(C)A or similar analysis. 

Identifying the version or modification state of an actual product 

Identifying the version of a Product_as_realized involves recording the version identifier / modification standard. 

This is enabled by the capability C045: representing_product_as_realized. 

Such a record can be related to the activity, which implemented a configuration change by identifying the Work_order that authorized implementation of the change to the Product_as_realized. The use of the entity Work_order is described in the capability C065: representing_work_order and progress in executing activities applied to a Product_as_realized is described in the capability C064: representing_work_done. 

Identifying the role configuration of an actual product 

The precise configuration of a Product_as_realized with role configuration options (e.g. fit long range fuel tank, remove rear seats, configure for 15 passengers) may be recorded by using the capability C068: referencing_product_as_realized_configuration. 

Identifying the location of an actual product 

The geographic location of a Product_as_realized may be recorded at any time, as the location provides a context for a period of usage or a report on other aspects of product state or status. 

This is described in capability C049: representing_product_location. 

NOTE    Location within a product structure is addressed by the capability C008: referencing_part_or_slot which describes how to reference a product in an assembly, and C009: referencing_product_breakdown_element which describes how to reference a product in a breakdown. 

INFORMATION MODEL 

DEX 8 - Model Overview 
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Figure 2 — DEX Scope as Capabilities 
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Figure 2 — DEX Scope as Capabilities 
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MODELS

DEX 1 - DEX EXPRESS

This section details the EXPRESS Information model for the DEX with associated definitions dynamically derived from the constituent capabilities. 

NOTE  This is a long form model. 

NOTE   The information model for a DEX is derived from the constituent capabilities and stored in static files: dex_lf.exp and dex_lf.xsd. 

Derived information model

The following dynamic views of the information model are available: 

· DEX EXPRESS code without definitions; 
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DEX 2 - DEX EXPRESS
This section details the EXPRESS Information model for the DEX with associated definitions dynamically derived from the constituent capabilities. 

NOTE  This is a long form model. 

NOTE   The information model for a DEX is derived from the constituent capabilities and stored in static files: dex_lf.exp and dex_lf.xsd. 

Derived information model

The following dynamic views of the information model are available: 

· DEX EXPRESS code without definitions; 

Static information model
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DEX 3 - DEX EXPRESS
This section details the EXPRESS Information model for the DEX with associated definitions dynamically derived from the constituent capabilities. 

NOTE  This is a long form model. 

NOTE   The information model for a DEX is derived from the constituent capabilities and stored in static files: dex_lf.exp and dex_lf.xsd. 

10 PAGES long – not reproduced in this document

DEX 4 - DEX EXPRESS
This section details the EXPRESS Information model for the DEX with associated definitions dynamically derived from the constituent capabilities. 

NOTE  This is a long form model. 

NOTE   The information model for a DEX is derived from the constituent capabilities and stored in static files: dex_lf.exp and dex_lf.xsd. 

58 PAGES long – not reproduced in this document

DEX 5 – DEX EXPRESS

This section details the EXPRESS Information model for the DEX with associated definitions dynamically derived from the constituent capabilities. 

NOTE  This is a long form model. 

NOTE   The information model for a DEX is derived from the constituent capabilities and stored in static files: dex_lf.exp and dex_lf.xsd. 

Derived information model

The following dynamic views of the information model are available: 

· DEX EXPRESS code without definitions; 
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DEX 7 - DEX EXPRESS

This section details the EXPRESS Information model for the DEX with associated definitions dynamically derived from the constituent capabilities. 

NOTE  This is a long form model. 

NOTE   The information model for a DEX is derived from the constituent capabilities and stored in static files: dex_lf.exp and dex_lf.xsd. 

Derived information model

The following dynamic views of the information model are available: 

· DEX EXPRESS code without definitions; 

115 PAGES long – not reproduced in this document

DEX 8 - DEX EXPRESS

This section details the EXPRESS Information model for the DEX with associated definitions dynamically derived from the constituent capabilities. 

NOTE  This is a long form model. 

NOTE   The information model for a DEX is derived from the constituent capabilities and stored in static files: dex_lf.exp and dex_lf.xsd. 

Derived information model

The following dynamic views of the information model are available: 

· DEX EXPRESS code without definitions; 
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DEX 9 - DEX EXPRESS

This section details the EXPRESS Information model for the DEX with associated definitions dynamically derived from the constituent capabilities. 

NOTE  This is a long form model. 

NOTE   The information model for a DEX is derived from the constituent capabilities and stored in static files: dex_lf.exp and dex_lf.xsd. 

Derived information model

The following dynamic views of the information model are available: 

· DEX EXPRESS code without definitions; 
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DEX 1 - DEVELOPMENT VIEWS

(D001) product_breakdown_for_support — Product Breakdown for Support

Complete list of capabilities used by DEX 

This recurses through all the capabilities called by the DEX and lists all dependent capabilities 

Complete list of capabilities used by DEX 

assigning_date_time

assigning_effectivity

assigning_identifiers

assigning_product_properties

assigning_reference_data

referencing_person_organization

representing_assembly_structure

representing_breakdown_structure

representing_documents

representing_parts

representing_person_organization

Not in dex.xml. <use_capability capability="representing_person_organization"/> 

representing_properties_numerically

representing_properties_textually

Capabilities to be added to DEX 

The following capabilities should be added to DEX

<use_capability capability="representing_person_organization"/> 

Capabilities called but do not exist 

Implementation module 

ap239_product_life_cycle_support
Modules explicitly included are:

assembly_structure
attachment_slot
attribute_classification
class
classification_assignment
date_time
date_time_assignment
document_and_version_identification
document_definition
effectivity
effectivity_application
external_class
external_item_identification_assignment
file_identification
foundation_representation
functional_breakdown
hybrid_breakdown
identification_assignment
measure_representation
part_and_version_identification
part_definition_relationship
part_view_definition
person_organization
person_organization_assignment
physical_breakdown
product_breakdown
product_categorization
product_identification
product_replacement
product_structure
product_version
product_version_relationship
product_view_definition
product_view_definition_relationship
property_assignment
selected_item
system_breakdown
time_interval
value_with_unit
zonal_breakdown
Modules in DEX but not found in top module:

Modules not explicitly included are:

activity
activity_as_realized
activity_characterized
activity_method
activity_method_assignment
activity_method_characterized
activity_method_implementation
alias_identification
ap239_activity_recording
ap239_document_management
ap239_management_resource_information
ap239_part_definition_information
ap239_product_definition_information
ap239_product_life_cycle_support
ap239_product_status_recording
ap239_properties
ap239_task_specification_resourced
ap239_work_definition
approval
certification
condition
condition_characterized
condition_evaluation
condition_evaluation_characterized
configuration_effectivity
configuration_item
contextual_shape_positioning
contract
document_assignment
document_management
document_properties
document_structure
elemental_geometric_shape
envelope
event
event_assignment
experience
extended_measure_representation
external_model
independent_property
independent_property_representation
information_rights
interface
interface_lifecycle
justification
location
location_assignment
location_assignment_characterized
management_resource_information
message
multi_linguism
name_assignment
observation
organization_type
position_in_organization
probability
probability_distribution
process_property_assignment
product_as_individual
product_concept_identification
product_group
product_relationship
product_view_definition_properties
project
qualifications
required_resource
required_resource_characterized
requirement_assignment
requirement_identification_and_version
requirement_management
requirement_view_definition
requirement_view_definition_relationship
resource_as_realized
resource_as_realized_characterized
resource_item
resource_item_characterized
resource_management
resource_management_characterized
resource_property_assignment
scheme
security_classification
set_theory
shape_property_assignment
single_part_representation
state_characterized
state_definition
state_observed
task_specification
type_of_person
work_order
work_order_characterized
work_output
work_output_characterized
work_request
work_request_characterized
Entities included:

Alternate_part_relationship

Alternate_product_relationship

Amount_of_substance_unit

Amount_of_substance_unit

Assembly_component_relationship

Assembly_relationship_substitution

Assigned_property

Attribute_classification

Breakdown

Breakdown_context

Breakdown_element

Breakdown_element_definition

Breakdown_element_realization

Breakdown_element_usage

Breakdown_element_version

Breakdown_of

Breakdown_version

Calendar_date

Class

Classification_assignment

Classification_assignment

Component_upper_level_identification

Context_dependent_unit

Context_dependent_unit

Conversion_based_unit

Conversion_based_unit

Date_or_date_time_assignment

Date_time

Dated_effectivity

Derived_unit

Derived_unit

Derived_unit_element

Derived_unit_element

Digital_document_definition

Digital_file

Document

Document_definition

Document_location_identification

Document_version

Duration

Duration

Effectivity

Effectivity_assignment

Effectivity_relationship

Electric_current_unit

Electric_current_unit

External_class

External_class

External_class_library

External_class_library

External_item_identification

External_source_identification

File

File_location_identification

Functional_breakdown

Functional_breakdown_context

Functional_breakdown_version

Functional_element

Functional_element_definition

Functional_element_usage

Functional_element_version

Hardcopy

Hybrid_breakdown

Hybrid_breakdown_context

Hybrid_breakdown_version

Hybrid_element_usage

Identification_assignment

In_zone

Length_unit

Length_unit

Local_time

Lot_effectivity

Luminous_intensity_unit

Luminous_intensity_unit

Make_from_relationship

Mass_unit

Mass_unit

Measure_item

Next_assembly_usage

Numerical_item_with_unit

Numerical_representation_context

Organization

Organization_or_person_in_organization_assignment

Part

Part

Part_version

Part_version

Part_view_definition

Part_view_definition

Person

Person_in_organization

Physical_breakdown

Physical_breakdown_context

Physical_breakdown_version

Physical_document_definition

Physical_element

Physical_element_definition

Physical_element_usage

Physical_element_version

Plane_angle_unit

Plane_angle_unit

Product

Product

Product_category

Product_category_assignment

Product_category_assignment

Product_category_hierarchy

Product_definition_element_relationship

Product_in_slot

Product_in_slot

Product_version

Product_version_relationship

Product_view_definition

Product_view_definition

Product_view_definition

Promissory_usage

Property_representation

Property_representation

Property_representation

Property_value_representation

Ratio_unit

Ratio_unit

Representation

Representation

Representation_context

Representation_context

Representation_item

Representation_item

Representation_relationship

Representation_relationship

Selected_item

Selected_item_assignment

Serial_effectivity

Slot

Slot

Slot_as_planned

Slot_as_planned

Slot_as_realized

Slot_as_realized

Slot_definition

Slot_definition

Slot_design

Slot_design

Slot_design_to_planned

Slot_design_to_planned

Slot_design_to_realized

Slot_design_to_realized

Slot_on_product

Slot_on_product

Slot_planned_to_realized

Slot_planned_to_realized

Slot_version

Slot_version

Solid_angle_unit

Solid_angle_unit

String_representation_item

Supplied_part_relationship

System_breakdown

System_breakdown_context

System_breakdown_version

System_element

System_element_definition

System_element_usage

System_element_version

Thermodynamic_temperature_unit

Thermodynamic_temperature_unit

Time_interval

Time_interval_effectivity

Time_interval_relationship

Time_interval_with_bounds

Time_offset

Time_unit

Time_unit

Uncertainty_with_unit

Uncertainty_with_unit

Unit

Unit

Value_with_unit

Value_with_unit

View_definition_context

View_definition_context

View_definition_context

View_definition_relationship

View_definition_relationship

View_definition_usage

View_definition_usage

Zone_breakdown

Zone_breakdown_context

Zone_breakdown_version

Zone_element

Zone_element_definition

Zone_element_usage

Zone_element_version

Entities included but not in implementation module:

Entities required as SUPERTYPEs but not included:

Entities required as NON-OPTIONAL Attributes but not included:

Entities required as OPTIONAL Attributes but not included:

text

DEX 2 - DEVELOPMENT VIEWS

DEX: (D002) fault_states — Faults related to product structures

Complete list of capabilities used by DEX 

This recurses through all the capabilities called by the DEX and lists all dependent capabilities 

Complete list of capabilities used by DEX 

assigning_approvals

assigning_date_time

assigning_identifiers

assigning_product_properties

assigning_reference_data

referencing_activity

referencing_documents

referencing_part_or_slot

referencing_person_organization

referencing_product_breakdown_element

referencing_product_configuration

referencing_project

representing_analysis_result

representing_condition

representing_environment_typical

representing_person_organization

Not in dex.xml. <use_capability capability="representing_person_organization"/> 

representing_properties_numerically

representing_properties_textually

representing_property_value_ranges

representing_state_type

Capabilities to be added to DEX 

The following capabilities should be added to DEX

<use_capability capability="representing_person_organization"/> 

Capabilities called but do not exist 

Implementation module 

ap239_product_life_cycle_support
Modules explicitly included are:

activity
activity_as_realized
activity_method
activity_method_assignment
approval
assembly_structure
attachment_slot
attribute_classification
class
classification_assignment
condition
configuration_effectivity
configuration_item
date_time
date_time_assignment
document_and_version_identification
document_assignment
effectivity
extended_measure_representation
external_class
foundation_representation
functional_breakdown
identification_assignment
measure_representation
part_and_version_identification
part_view_definition
person_organization
person_organization_assignment
physical_breakdown
product_as_individual
product_breakdown
product_categorization
product_concept_identification
product_identification
product_relationship
product_version
product_view_definition
product_view_definition_relationship
project
property_assignment
state_definition
state_observed
system_breakdown
value_with_unit
zonal_breakdown
Modules in DEX but not found in top module:

Modules not explicitly included are:

activity_characterized
activity_method_characterized
activity_method_implementation
alias_identification
ap239_activity_recording
ap239_document_management
ap239_management_resource_information
ap239_part_definition_information
ap239_product_definition_information
ap239_product_life_cycle_support
ap239_product_status_recording
ap239_properties
ap239_task_specification_resourced
ap239_work_definition
certification
condition_characterized
condition_evaluation
condition_evaluation_characterized
contextual_shape_positioning
contract
document_definition
document_management
document_properties
document_structure
effectivity_application
elemental_geometric_shape
envelope
event
event_assignment
experience
external_item_identification_assignment
external_model
file_identification
hybrid_breakdown
independent_property
independent_property_representation
information_rights
interface
interface_lifecycle
justification
location
location_assignment
location_assignment_characterized
management_resource_information
message
multi_linguism
name_assignment
observation
organization_type
part_definition_relationship
position_in_organization
probability
probability_distribution
process_property_assignment
product_group
product_replacement
product_structure
product_version_relationship
product_view_definition_properties
qualifications
required_resource
required_resource_characterized
requirement_assignment
requirement_identification_and_version
requirement_management
requirement_view_definition
requirement_view_definition_relationship
resource_as_realized
resource_as_realized_characterized
resource_item
resource_item_characterized
resource_management
resource_management_characterized
resource_property_assignment
scheme
security_classification
selected_item
set_theory
shape_property_assignment
single_part_representation
state_characterized
task_specification
time_interval
type_of_person
work_order
work_order_characterized
work_output
work_output_characterized
work_request
work_request_characterized
Entities included:

Activity

Activity_actual

Activity_method

Activity_method_relationship

Activity_status

Amount_of_substance_unit

Amount_of_substance_unit

And_state_cause_effect_definition

Applied_activity_method_assignment

Applied_state_assignment

Applied_state_definition_assignment

Applied_state_definition_assignment

Approval

Approval_assignment

Approval_relationship

Approval_status

Approving_person_organization

Assembly_component_relationship

Assigned_property

Attribute_classification

Breakdown

Breakdown_context

Breakdown_element

Breakdown_element_definition

Breakdown_element_realization

Breakdown_element_version

Breakdown_of

Breakdown_version

Calendar_date

Class

Classification_assignment

Classification_assignment

Component_upper_level_identification

Composition_of_state_definition

Condition

Condition_assignment

Condition_parameter

Condition_relationship

Context_dependent_unit

Context_dependent_unit

Conversion_based_unit

Conversion_based_unit

Date_or_date_time_assignment

Date_time

Derived_unit

Derived_unit

Derived_unit_element

Derived_unit_element

Document

Document_assignment

Document_version

Duration

Duration

Effectivity

Electric_current_unit

Electric_current_unit

External_class

External_class

External_class_library

External_class_library

Functional_breakdown

Functional_breakdown_context

Functional_breakdown_version

Functional_element

Functional_element_definition

Functional_element_version

Identification_assignment

In_zone

Item_design_association

Item_usage_effectivity

Length_unit

Length_unit

Local_time

Luminous_intensity_unit

Luminous_intensity_unit

Market

Mass_unit

Mass_unit

Measure_item

Measure_item

Next_assembly_usage

Numerical_item_with_unit

Numerical_item_with_unit

Numerical_representation_context

Numerical_representation_context

Or_state_cause_effect_definition

Organization

Organization_or_person_in_organization_assignment

Part

Part

Part_version

Part_view_definition

Partial_document_assignment

Person

Person_in_organization

Physical_breakdown

Physical_breakdown_context

Physical_breakdown_version

Physical_element

Physical_element_definition

Physical_element_version

Plane_angle_unit

Plane_angle_unit

Product

Product

Product

Product

Product_as_individual

Product_as_realized

Product_category

Product_category

Product_category_assignment

Product_category_assignment

Product_concept

Product_configuration

Product_definition_element_relationship

Product_in_slot

Product_relationship

Product_version

Product_version

Product_version

Product_version

Product_view_definition

Product_view_definition

Project

Project_assignment

Promissory_usage

Property_representation

Property_representation

Property_representation

Property_representation

Property_value_representation

Property_value_representation

Qualified_property_value_representation

Ratio_unit

Ratio_unit

Representation

Representation

Representation

Representation_context

Representation_context

Representation_context

Representation_item

Representation_item

Representation_item

Representation_relationship

Representation_relationship

Representation_relationship

Sequence_of_state_definition

Slot

Slot_as_planned

Slot_as_realized

Slot_definition

Slot_design

Slot_on_product

Slot_version

Solid_angle_unit

Solid_angle_unit

State

State_assertion

State_cause_effect_definition

State_complement_definition

State_definition

State_definition

State_definition_relationship

State_definition_role

State_proper_subset_definition

State_role

State_subset_definition

State_symptom_definition

State_transition_definition

String_representation_item

System_breakdown

System_breakdown_context

System_breakdown_version

System_element

System_element_definition

System_element_version

Thermodynamic_temperature_unit

Thermodynamic_temperature_unit

Time_offset

Time_unit

Time_unit

Uncertainty_with_unit

Uncertainty_with_unit

Unit

Unit

Value_limit

Value_limit_with_global_unit

Value_list

Value_range

Value_range_with_global_unit

Value_with_tolerances

Value_with_unit

Value_with_unit

View_definition_context

View_definition_context

View_definition_relationship

View_definition_usage

Xor_state_cause_effect_definition

Zone_breakdown

Zone_breakdown_context

Zone_breakdown_version

Zone_element

Zone_element_definition

Zone_element_version

Entities included but not in implementation module:

Entities required as SUPERTYPEs but not included:

Entities required as NON-OPTIONAL Attributes but not included:

Numerical_item_with_global_unit [referenced by: Value_limit_with_global_unit] 

Numerical_item_with_global_unit [referenced by: Value_range_with_global_unit] 

Numerical_item_with_global_unit [referenced by: Value_range_with_global_unit] 

Entities required as OPTIONAL Attributes but not included:

DEX 3 - DEVELOPMENT VIEWS

DEX: (D003) task_set — Task Set

Complete list of capabilities used by DEX 

This recurses through all the capabilities called by the DEX and lists all dependent capabilities 

Complete list of capabilities used by DEX 

assigning_date_time

Not in dex.xml. <use_capability capability="assigning_date_time"/> 

assigning_identifiers

Not in dex.xml. <use_capability capability="assigning_identifiers"/> 

assigning_reference_data

Not in dex.xml. <use_capability capability="assigning_reference_data"/> 

referencing_part_or_slot

Not in dex.xml. <use_capability capability="referencing_part_or_slot"/> 

referencing_person_organization

Not in dex.xml. <use_capability capability="referencing_person_organization"/> 

referencing_product_as_realized

Not in dex.xml. <use_capability capability="referencing_product_as_realized"/> 

referencing_product_breakdown_element

Not in dex.xml. <use_capability capability="referencing_product_breakdown_element"/> 

referencing_product_configuration

Not in dex.xml. <use_capability capability="referencing_product_configuration"/> 

referencing_task

representing_person_organization

Not in dex.xml. <use_capability capability="representing_person_organization"/> 

representing_task

Capabilities to be added to DEX 

The following capabilities should be added to DEX

<use_capability capability="assigning_date_time"/> 

<use_capability capability="assigning_identifiers"/> 

<use_capability capability="assigning_reference_data"/> 

<use_capability capability="referencing_part_or_slot"/> 

<use_capability capability="referencing_person_organization"/> 

<use_capability capability="referencing_product_as_realized"/> 

<use_capability capability="referencing_product_breakdown_element"/> 

<use_capability capability="referencing_product_configuration"/> 

<use_capability capability="representing_person_organization"/> 

Capabilities called but do not exist TBA

Implementation module 

ap239_task_specification_resourced
Modules explicitly included are:

activity_method
activity_method_assignment
task_specification
Modules in DEX but not found in top module:

ap239_product_life_cycle_support
Modules not explicitly included are:

activity
activity_as_realized
alias_identification
ap239_document_management
ap239_management_resource_information
ap239_part_definition_information
ap239_product_definition_information
ap239_properties
ap239_task_specification_resourced
approval
assembly_structure
attachment_slot
attribute_classification
certification
class
classification_assignment
condition
condition_characterized
condition_evaluation
condition_evaluation_characterized
configuration_effectivity
configuration_item
contextual_shape_positioning
contract
date_time
date_time_assignment
document_and_version_identification
document_assignment
document_definition
document_management
document_properties
document_structure
effectivity
effectivity_application
elemental_geometric_shape
envelope
event
event_assignment
experience
extended_measure_representation
external_class
external_item_identification_assignment
external_model
file_identification
foundation_representation
functional_breakdown
hybrid_breakdown
identification_assignment
independent_property
independent_property_representation
information_rights
interface
interface_lifecycle
justification
location
location_assignment
location_assignment_characterized
management_resource_information
measure_representation
message
multi_linguism
name_assignment
organization_type
part_and_version_identification
part_definition_relationship
part_view_definition
person_organization
person_organization_assignment
physical_breakdown
position_in_organization
probability
probability_distribution
process_property_assignment
product_as_individual
product_breakdown
product_categorization
product_concept_identification
product_group
product_identification
product_relationship
product_replacement
product_structure
product_version
product_version_relationship
product_view_definition
product_view_definition_properties
product_view_definition_relationship
project
property_assignment
qualifications
required_resource
required_resource_characterized
requirement_assignment
requirement_identification_and_version
requirement_management
requirement_view_definition
requirement_view_definition_relationship
resource_as_realized
resource_item
resource_item_characterized
resource_management
resource_property_assignment
security_classification
selected_item
set_theory
shape_property_assignment
single_part_representation
state_characterized
state_definition
state_observed
system_breakdown
time_interval
type_of_person
value_with_unit
work_output
work_output_characterized
zonal_breakdown
Entities included:

Activity_method

Applied_activity_method_assignment

Task

Task_assignment

Task_relationship

Entities included but not in implementation module:

Entities required as SUPERTYPEs but not included:

Activity_method_relationship [supertype of: Task_relationship] 

Entities required as NON-OPTIONAL Attributes but not included:

Task_result [referenced by: Task] 

Entities required as OPTIONAL Attributes but not included:

Task_method [referenced by: Task] 

DEX 4 - DEVELOPMENT VIEWS

DEX: (D004) work_package_definition — Work Package Definition

Complete list of capabilities used by DEX 

This recurses through all the capabilities called by the DEX and lists all dependent capabilities 

Complete list of capabilities used by DEX 

assigning_approvals

assigning_date_time

assigning_identifiers

assigning_process_properties

assigning_product_properties

assigning_reference_data

referencing_documents

referencing_part_or_slot

referencing_person_organization

referencing_product_as_realized

referencing_product_breakdown_element

referencing_product_configuration

referencing_resource

representing_activity

representing_condition

representing_documents

representing_justification

representing_life_cycle_opportunity

representing_location

representing_person_organization

representing_product_as_realized

representing_project_information

representing_properties_numerically

representing_properties_textually

representing_scheme

representing_state_observed

representing_state_type

representing_task

representing_variance

representing_work_order

representing_work_request

Capabilities to be added to DEX 

The following capabilities should be added to DEX

Capabilities called but do not exist TBA

Implementation module 

ap239_work_definition
Modules explicitly included are:

activity
activity_as_realized
activity_method
activity_method_assignment
approval
assembly_structure
attachment_slot
attribute_classification
class
classification_assignment
condition
configuration_effectivity
configuration_item
date_time
date_time_assignment
document_and_version_identification
document_assignment
document_definition
effectivity
external_class
external_item_identification_assignment
file_identification
foundation_representation
functional_breakdown
hybrid_breakdown
identification_assignment
justification
location
location_assignment
measure_representation
part_and_version_identification
part_view_definition
person_organization
person_organization_assignment
physical_breakdown
process_property_assignment
product_as_individual
product_breakdown
product_categorization
product_concept_identification
product_identification
product_version
product_view_definition
product_view_definition_relationship
project
property_assignment
resource_as_realized
resource_item
resource_management
scheme
state_definition
state_observed
system_breakdown
value_with_unit
work_order
work_order_characterized
work_request
work_request_characterized
zonal_breakdown
Modules in DEX but not found in top module:

ap239_product_life_cycle_support
Modules not explicitly included are:

activity_characterized
activity_method_characterized
activity_method_implementation
alias_identification
ap239_document_management
ap239_management_resource_information
ap239_part_definition_information
ap239_product_definition_information
ap239_properties
ap239_task_specification_resourced
ap239_work_definition
certification
condition_characterized
condition_evaluation
condition_evaluation_characterized
contextual_shape_positioning
contract
document_management
document_properties
document_structure
effectivity_application
elemental_geometric_shape
envelope
event
event_assignment
experience
extended_measure_representation
external_model
independent_property
independent_property_representation
information_rights
interface
interface_lifecycle
location_assignment_characterized
management_resource_information
message
multi_linguism
name_assignment
organization_type
part_definition_relationship
position_in_organization
probability
probability_distribution
product_group
product_relationship
product_replacement
product_structure
product_version_relationship
product_view_definition_properties
qualifications
required_resource
required_resource_characterized
requirement_assignment
requirement_identification_and_version
requirement_management
requirement_view_definition
requirement_view_definition_relationship
resource_item_characterized
resource_management_characterized
resource_property_assignment
security_classification
selected_item
set_theory
shape_property_assignment
single_part_representation
state_characterized
task_specification
time_interval
type_of_person
work_output
work_output_characterized
Entities included:

Activity

Activity_actual

Activity_happening

Activity_method

Activity_method

Activity_method_assignment

Activity_method_relationship

Activity_property

Activity_property_representation

Activity_relationship

Activity_status

Address

Address_assignment

Address_based_location_representation

Affected_items_assignment

Amount_of_substance_unit

Amount_of_substance_unit

And_state_cause_effect_definition

Applied_activity_assignment

Applied_activity_method_assignment

Applied_state_assignment

Applied_state_definition_assignment

Approval

Approval

Approval_assignment

Approval_assignment

Approval_relationship

Approval_relationship

Approval_status

Approval_status

Approving_person_organization

Approving_person_organization

Assembly_component_relationship

Assembly_component_relationship

Assigned_property

Attribute_classification

Breakdown

Breakdown

Breakdown_context

Breakdown_context

Breakdown_element

Breakdown_element

Breakdown_element_definition

Breakdown_element_definition

Breakdown_element_realization

Breakdown_element_realization

Breakdown_element_version

Breakdown_element_version

Breakdown_of

Breakdown_version

Breakdown_version

Calendar_date

Class

Classification_assignment

Classification_assignment

Classification_assignment

Component_upper_level_identification

Component_upper_level_identification

Composition_of_state

Composition_of_state_definition

Condition

Condition_assignment

Condition_parameter

Condition_relationship

Context_dependent_unit

Context_dependent_unit

Conversion_based_unit

Conversion_based_unit

Date_or_date_time_assignment

Date_time

Decreasing_resource_event

Defined_state_relationship

Derived_unit

Derived_unit

Derived_unit_element

Derived_unit_element

Digital_document_definition

Digital_file

Directed_activity

Document

Document

Document_assignment

Document_definition

Document_location_identification

Document_version

Document_version

Duration

Duration

Effectivity

Electric_current_unit

Electric_current_unit

External_class

External_class

External_class

External_class_library

External_class_library

External_class_library

External_item_identification

External_source_identification

File

File_location_identification

Functional_breakdown

Functional_breakdown

Functional_breakdown_context

Functional_breakdown_context

Functional_breakdown_version

Functional_breakdown_version

Functional_element

Functional_element

Functional_element_definition

Functional_element_definition

Functional_element_usage

Functional_element_version

Functional_element_version

Global_location_representation

Hardcopy

Hybrid_breakdown

Hybrid_breakdown_context

Hybrid_breakdown_version

Hybrid_element_usage

Identification_assignment

In_zone

In_zone

Increasing_resource_event

Item_design_association

Item_usage_effectivity

Item_usage_effectivity

Justification

Justification_assignment

Justification_relationship

Justification_support_assignment

Length_unit

Length_unit

Local_time

Location

Location_assignment

Location_relationship

Luminous_intensity_unit

Luminous_intensity_unit

Managed_resource

Managed_resource_relationship

Market

Mass_unit

Mass_unit

Measure_item

Next_assembly_usage

Next_assembly_usage

Numerical_item_with_unit

Numerical_representation_context

Or_state_cause_effect_definition

Organization

Organization

Organization_based_location_representation

Organization_or_person_in_organization_assignment

Organization_or_person_in_organization_assignment

Organization_relationship

Organizational_location_identification

Part

Part

Part

Part_version

Part_version

Part_version

Part_view_definition

Partial_document_assignment

Person

Person

Person_in_organization

Person_in_organization

Physical_breakdown

Physical_breakdown

Physical_breakdown_context

Physical_breakdown_context

Physical_breakdown_version

Physical_breakdown_version

Physical_document_definition

Physical_element

Physical_element

Physical_element_definition

Physical_element_definition

Physical_element_usage

Physical_element_version

Physical_element_version

Plane_angle_unit

Plane_angle_unit

Product

Product

Product

Product

Product

Product_as_individual

Product_as_planned

Product_as_realized

Product_based_location_identification

Product_category

Product_category

Product_category_assignment

Product_category_assignment

Product_category_assignment

Product_concept

Product_configuration

Product_definition_element_relationship

Product_design_to_individual

Product_in_slot

Product_in_slot

Product_planned_to_realized

Product_version

Product_version

Product_version

Product_version

Product_version

Product_view_definition

Product_view_definition

Product_view_definition

Product_view_definition

Project

Project_assignment

Project_relationship

Promissory_usage

Property_representation

Property_representation

Property_representation

Property_value_representation

Ratio_unit

Ratio_unit

Regional_coordinate

Regional_grid_location_representation

Representation

Representation

Representation_context

Representation_context

Representation_item

Representation_item

Representation_relationship

Representation_relationship

Resource_as_realized

Resource_as_realized_assignment

Resource_as_realized_relationship

Resource_as_realized_resource_item

Resource_event

Resource_event_correspondence_relationship

Resource_event_relationship

Resource_group_relationship

Resource_item

Resource_item_assignment

Resource_item_relationship

Scheme

Scheme_entry

Scheme_entry_assignment

Scheme_entry_relationship

Scheme_relationship

Scheme_subject_assignment

Sequence_of_state

Sequence_of_state_definition

Sequencing_relationship

Slot

Slot

Slot_as_planned

Slot_as_planned

Slot_as_realized

Slot_as_realized

Slot_definition

Slot_definition

Slot_design

Slot_on_product

Slot_on_product

Slot_version

Slot_version

Solid_angle_unit

Solid_angle_unit

State

State_assertion

State_assessment

State_cause_effect

State_cause_effect_definition

State_complement_definition

State_definition

State_definition_relationship

State_definition_role

State_observed

State_predicted

State_predicted_to_observed

State_proper_subset_definition

State_relationship

State_role

State_subset_definition

State_symptom_definition

State_transition

State_transition_definition

String_representation_item

System_breakdown

System_breakdown

System_breakdown_context

System_breakdown_context

System_breakdown_version

System_breakdown_version

System_element

System_element

System_element_definition

System_element_definition

System_element_usage

System_element_version

System_element_version

Thermodynamic_temperature_unit

Thermodynamic_temperature_unit

Time_offset

Time_unit

Time_unit

Uncertainty_with_unit

Uncertainty_with_unit

Unit

Unit

Value_with_unit

Value_with_unit

View_definition_context

View_definition_context

View_definition_context

View_definition_context

View_definition_relationship

View_definition_relationship

View_definition_usage

View_definition_usage

Work_order

Work_request

Work_request_status

Xor_state_cause_effect_definition

Zone_breakdown

Zone_breakdown

Zone_breakdown_context

Zone_breakdown_context

Zone_breakdown_version

Zone_breakdown_version

Zone_element

Zone_element

Zone_element_definition

Zone_element_definition

Zone_element_usage

Zone_element_version

Zone_element_version

Entities included but not in implementation module:

Entities required as SUPERTYPEs but not included:

Breakdown_element_usage [supertype of: Functional_element_usage] 

Breakdown_element_usage [supertype of: Hybrid_element_usage] 

Breakdown_element_usage [supertype of: Physical_element_usage] 

Breakdown_element_usage [supertype of: System_element_usage] 

Breakdown_element_usage [supertype of: Zone_element_usage] 

Entities required as NON-OPTIONAL Attributes but not included:

Required_resource [referenced by: Resource_event_correspondence_relationship] 

Entities required as OPTIONAL Attributes but not included:

Time_interval [referenced by: Sequencing_relationship] 

DEX 5 - DEVELOPMENT VIEWS

Complete list of capabilities used by DEX 

This recurses through all the capabilities called by the DEX and lists all dependent capabilities 

Complete list of capabilities used by DEX 

assigning_approvals

assigning_date_time

assigning_identifiers

assigning_process_properties

assigning_product_properties

assigning_reference_data

referencing_documents

referencing_part_or_slot

referencing_person_organization

referencing_product_as_realized

Not in dex.xml. <use_capability capability="referencing_product_as_realized"/> 

referencing_product_breakdown_element

referencing_product_configuration

referencing_project

referencing_task

representing_analysis_result

representing_condition

representing_environment_typical

representing_periodicity

representing_person_organization

Not in dex.xml. <use_capability capability="representing_person_organization"/> 

representing_properties_numerically

representing_properties_textually

representing_state_type

Capabilities to be added to DEX 

The following capabilities should be added to DEX

<use_capability capability="referencing_product_as_realized"/> 

<use_capability capability="representing_person_organization"/> 

Capabilities called but do not exist 

DEX 7 - DEVELOPMENT VIEWS

Complete list of capabilities used by DEX 

This recurses through all the capabilities called by the DEX and lists all dependent capabilities 

Complete list of capabilities used by DEX 

assigning_approvals

assigning_date_time

assigning_identifiers

assigning_observation

assigning_process_properties

assigning_product_properties

assigning_reference_data

assigning_resource_properties

messaging

referencing_documents

referencing_part_or_slot

referencing_person_organization

referencing_product_as_realized

referencing_product_as_realized_configuration

referencing_product_breakdown_element

referencing_product_configuration

Not in dex.xml. <use_capability capability="referencing_product_configuration"/> 

referencing_project

Not in dex.xml. <use_capability capability="referencing_project"/> 

referencing_work_order

Not in dex.xml. <use_capability capability="referencing_work_order"/> 

representing_activity

representing_analysis_result

representing_condition

representing_condition_evaluated

representing_documents

representing_environment_actual

representing_environment_typical

representing_information_controls

Not in dex.xml. <use_capability capability="representing_information_controls"/> 

representing_justification

representing_location

representing_person_organization

Not in dex.xml. <use_capability capability="representing_person_organization"/> 

representing_product_location

representing_properties_numerically

representing_properties_textually

representing_property_value_ranges

representing_resource_as_realized

representing_state_observed

representing_state_type

representing_variance

representing_work_done

representing_work_order

representing_work_request

Capabilities to be added to DEX 

The following capabilities should be added to DEX

<use_capability capability="referencing_product_configuration"/> 

<use_capability capability="referencing_project"/> 

<use_capability capability="referencing_work_order"/> 

<use_capability capability="representing_information_controls"/> 

<use_capability capability="representing_person_organization"/> 

Capabilities called but do not exist 

representing_properties
DEX 8 - DEVELOPMENT VIEWS

DEX: (D008) product_as_individual — Product as Individual

Complete list of capabilities used by DEX 

This recurses through all the capabilities called by the DEX and lists all dependent capabilities 

Complete list of capabilities used by DEX 

Capabilities to be added to DEX 

The following capabilities should be added to DEX

Capabilities called but do not exist 

DEX 9 - DEVELOPMENT VIEWS

Complete list of capabilities used by DEX 

This recurses through all the capabilities called by the DEX and lists all dependent capabilities 

Complete list of capabilities used by DEX 

assigning_approvals

assigning_date_time

assigning_identifiers

assigning_process_properties

Not in dex.xml. <use_capability capability="assigning_process_properties"/> 

assigning_product_properties

Not in dex.xml. <use_capability capability="assigning_product_properties"/> 

assigning_reference_data

referencing_documents

Not in dex.xml. <use_capability capability="referencing_documents"/> 

referencing_part_or_slot

Not in dex.xml. <use_capability capability="referencing_part_or_slot"/> 

referencing_person_organization

Not in dex.xml. <use_capability capability="referencing_person_organization"/> 

referencing_product_as_realized

referencing_product_breakdown_element

referencing_product_configuration

Not in dex.xml. <use_capability capability="referencing_product_configuration"/> 

report_activity_progress

representing_activity

representing_condition

Not in dex.xml. <use_capability capability="representing_condition"/> 

representing_documents

representing_justification

representing_person_organization

representing_properties_numerically

Not in dex.xml. <use_capability capability="representing_properties_numerically"/> 

representing_properties_textually

Not in dex.xml. <use_capability capability="representing_properties_textually"/> 

representing_resource

representing_scheme

Not in dex.xml. <use_capability capability="representing_scheme"/> 

representing_state_observed

representing_state_type

Not in dex.xml. <use_capability capability="representing_state_type"/> 

representing_variance

representing_work_order

Not in dex.xml. <use_capability capability="representing_work_order"/> 

representing_work_package

representing_work_request

Not in dex.xml. <use_capability capability="representing_work_request"/> 

Capabilities to be added to DEX 

The following capabilities should be added to DEX

<use_capability capability="assigning_process_properties"/> 

<use_capability capability="assigning_product_properties"/> 

<use_capability capability="referencing_documents"/> 

<use_capability capability="referencing_part_or_slot"/> 

<use_capability capability="referencing_person_organization"/> 

<use_capability capability="referencing_product_configuration"/> 

<use_capability capability="representing_condition"/> 

<use_capability capability="representing_properties_numerically"/> 

<use_capability capability="representing_properties_textually"/> 

<use_capability capability="representing_scheme"/> 

<use_capability capability="representing_state_type"/> 

<use_capability capability="representing_work_order"/> 

<use_capability capability="representing_work_request"/> 

Capabilities called but do not exist 

representing_product_usage
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