
(*
SIMICA_MAI_MODEL
Schema "SIMICA_MAI_MODEL" is a member of the SIMICA family of standards and defines the information elements necessary to capture maintenance action information. The intent is for the SIMICA_MAI_MODEL schema to define the semantics of the information that will be exchanged via a separate, but conformant, XML schema. This schema reflects semantic relationships with information elements in IEEE Std 1636.1, IEEE Standard for Software Interface for Maintenance Information Collection and Analysis (SIMICA) and IEEE Std 1232, IEEE Standard for Artificial Intelligence Exchange and Service Tie to All Test Environments (AI-ESTATE).
EXPRESS specification:
*)
SCHEMA SIMICA_MAI_MODEL;
REFERENCE FROM AI_ESTATE_DYNAMIC_CONTEXT_MODEL
(Session);
REFERENCE FROM SIMICA_COMMON_MODEL
(Person,
Organization,
SystemInstance,
ItemDescription,
DescriptionType,
Uuid,
Identifier,
NameType,
Document,
DateTime,
Duration,
MaintenanceLevel);
REFERENCE FROM TEST_RESULTS_MODEL
(TestResults);
(*
AssociatedTestEvent
Type "AssociatedTestEvent" defines an XPath to an event from an IEEE 1636.1 Test Results instance document such that xs:ID identifies the ID of the referenced TestResults, ResultSet, Test, TestGroup, or a SessionAction that identified the cause of the discrepancy.
EXPRESS specification:
*)
TYPE AssociatedTestEvent = STRING;
END_TYPE;
(*
Code
Type "Code" defines a string type for specifying a short-hand representation for some object, event, or occurrence. Such codes, unless otherwise specified, are assumed to be application or context specific.
EXPRESS specification:
*)
TYPE Code = STRING;
END_TYPE;
(*
FailureCode
Type "FailureCode" defines a string type for capturing failure codes describing what has failed in a system or UUT. Specific failure codes are application or UUT specific.
EXPRESS specification:
*)
TYPE FailureCode = STRING;
END_TYPE;
(*
Observation
Type "Observation" defines a string for capturing test information that would not have been documented in a SIMICA Test Results document. This should include any information used to initiate the maintenance action such as user debrief.
EXPRESS specification:
*)
TYPE Observation = STRING;
END_TYPE;
(*
ParameterValue
Type "ParameterValue" associates a real-valued number to the parameter entity.
EXPRESS specification:
*)
TYPE ParameterValue = REAL;
END_TYPE;
(*
Qualifier
Type "Qualifier" defines a string to provide additional detail about an associated attribute of the parent entity. Qualifiers are application specific.

EXPRESS specification:
*)
TYPE Qualifier = STRING;
END_TYPE;
(*
RelativeSkill
Type "RelativeSkill" defines a numeric type (in the range 1 ... 5) for specifying the relative skill level of some person.
EXPRESS specification:
*)
TYPE RelativeSkill = NUMBER;
WHERE
validRange	:	(SELF >= 1) AND (SELF <= 5);
END_TYPE;
(*
Formal Propositions:
validRange	Specifies that the relative skill value shall range between 1 and 5 inclusive.
SequenceCode
Type "SequenceCode" provides a unique identification code other than a UUID to be used in a system-specific way. The particular sequence code is application specific.
EXPRESS specification:
*)
TYPE SequenceCode = STRING;
END_TYPE;
(*
Category
Type "Category" defines an enumerated type identifying a particular personnel classification.
EXPRESS specification:
*)
TYPE Category = ENUMERATION OF
(AUTHORIZER,
INSPECTOR,
PERFORMER,
SUPERVISOR);
END_TYPE;
(*
MaintenanceActionValue
Type "MaintenanceActionValue" is an enumerated type that is used to indicate the status of a maintenance action that has been performed.
EXPRESS specification:
*)
TYPE MaintenanceActionValue = ENUMERATION OF
(AWAITINGMAINTENANCE,
COMPLETE,
INWORK,
USERDEFINED);
END_TYPE;
(*
MaintenanceType
Enumerated type "MaintenanceType" defines a type of maintenance being performed on the maintenance item. The process can either be  scheduled or unscheduled maintenance.
EXPRESS specification:
*)
TYPE MaintenanceType = ENUMERATION OF
(SCHEDULED,
UNSCHEDULED);
END_TYPE;
(*
EquipmentDescription
Type "EquipmentDescription" is a select type that provides specific information about a piece of equipment that is required to use it to accomplish a particular task.
EXPRESS specification:
*)
TYPE EquipmentDescription = SELECT
(ItemDescription,
Uuid);
END_TYPE;
(*
Equipment
Entity "Equipment" defines a piece of hardware used to accomplish some task.
EXPRESS specification:
*)
ENTITY Equipment;
description	:	EquipmentDescription;
END_ENTITY;
(*
Attribute definitions:
description	:	Attribute "description" provides specific information about a piece of equipment that is required to use it to accomplish a particular task. As a select type, it either includes the description itself, or it identifies a reference to an external document.
InstallAction
Entity "InstallAction" is a subtype of MaintenanceAction and corresponds to the act of installing either a repaired or a new component into a unit to complete the repair.
EXPRESS specification:
*)
ENTITY InstallAction
SUBTYPE OF(MaintenanceAction);
itemInstalled	:	SystemInstance;
END_ENTITY;
(*
Attribute definitions:
itemInstalled	:	Attribute "itemInstalled" identifies the specific component being installed back into a unit to complete a repair.
Maintainer
Entity "Maintainer" is a specific person performing the maintenance action on the system or item.
EXPRESS specification:
*)
ENTITY Maintainer
SUBTYPE OF(Person);
uniqueID	:	Identifier;
member	:	Category;
skillLevel	:	RelativeSkill;
UNIQUE
oneID	:	uniqueID;
END_ENTITY;
(*
Attribute definitions:
uniqueID	:	Attribute "uniqueID" provides a unique identifier for the person performing the maintenance action.
member	:	Attribute "member" identifies the category to which a person belongs with respect to the current maintenance action.
skillLevel	:	Attribute "skillLevel" provides the relative skill of the person as assigned by the responsible maintenance organization.
MaintenanceAction
Entity "MaintenanceAction" defines a specific action taken in the maintenance of some item or entity.
EXPRESS specification:
*)
ENTITY MaintenanceAction
ABSTRACT SUPERTYPE OF (ONEOF(RemoveAction, RepairAction, InstallAction, NoAction));
actionID	:	Identifier;
actionCode	:	OPTIONAL Code;
name	:	OPTIONAL NameType;
description	:	DescriptionType;
totalTime	:	Duration;
endTime	:	OPTIONAL DateTime;
startTime	:	DateTime;
personAssigned	:	SET [1:?] OF Maintainer;
preventative	:	BOOLEAN;
maintenanceReason	:	SET [1:?] OF Reason;
UNIQUE
oneID	:	actionID;
END_ENTITY;
(*
Attribute definitions:
actionID	:	Attribute "actionID" provides a unique identifier for the maintenance action.
actionCode	:	Attribute "actionCode" provides the code that best describes the maintenance action performed. Maintenance organizations typically have a list of organization-unique codes that best describe the reasons for maintenance action performed. This attribute provides a place to record that code. The meaning and interpretation of the code is implementation-specific.
name	:	Attribute "name" provides a user-friendly textual name for the maintenance action.
description	:	Attribute "description" shall be used to provide a detailed textual description of the maintenance action performed.
totalTime	:	Attribute "totalTime" provides the aggregate personnel time for the actual work duration of a maintenance event.
endTime	:	Attribute "endTime" provides the date and time for the termination of a maintenance event.
startTime	:	Attribute "startTime" provides the date and time for the initiation of a maintenance event.
personAssigned	:	Attribute "personAssigned" identifies the personnel who actually performed the associated maintenance action.
preventative	:	Attribute "preventative" identifies whether or not the MaintenanceAction was performed as part of preventative maintenance (true) or not (false).
maintenanceReason	:	Attribute "maintenanceReason" provides the information on the reason of the current maintenance action being opened.
MaintenanceActionInformation
Entity "MaintenanceActionInformation" defines a container for all of the information associated with a single maintenance action. This corresponds to the information recorded by maintenance personnel when a system has undergone maintenance.
EXPRESS specification:
*)
ENTITY MaintenanceActionInformation;
maintenanceStartTime	:	DateTime;
maintenanceDuration	:	Duration;
cognizantOrganization	:	OPTIONAL Organization;
itemMaintained	:	SystemInstance;
resourcesUtilized	:	SET [1:?] OF Resource;
historicalMAI	:	OPTIONAL SET [1:?] OF MaintenanceActionInformation;
status	:	MaintenanceActionStatus;
maintenanceProcess	:	MaintenanceEvent;
maintenanceControlNumber	:	SequenceCode;
level	:	MaintenanceLevel;
END_ENTITY;
(*
Attribute definitions:
maintenanceStartTime	:	Attribute "maintenanceStartTimep" provides the date and time when maintenance was initiated.
maintenanceDuration	:	Attribute "maintenanceDuration" indicates the actual duration of the entire process associated with the maintenance action.
cognizantOrganization	:	Attribute "cognizantOrganization" identifies the organization that is responsible for the system.
itemMaintained	:	Attribute "itemMaintained" identifies the instance of the item against which the maintenance action is being performed. This item will be either hardware or software.
resourcesUtilized	:	Attribute "resourcesUtilized" identifies the specific resources that were used in the completion of a maintenance action.
historicalMAI	:	Attribute "historicalMAI" identifies a set of MAI documents involving prior maintenance actions against the current system.
status	:	Attribute "status" provides the current status of the maintenance action.
maintenanceProcess	:	Attribute "maintenanceProcess" identifies the specific type of maintenance that was provided as well as all of the information describing that process.
maintenanceControlNumber	:	Attribute "maintenanceControlNumber" provides the identifier for the document or collection of information at a particular level of maintenance.
level	:	Attribute "level" specifies the level of maintenance where the maintenance action was performed.
MaintenanceActionStatus
Entity "MaintenanceActionStatus" defines a complex type (i.e., entity) that is used to specify a qualified result to a maintenance action being performed.
EXPRESS specification:
*)
ENTITY MaintenanceActionStatus;
resultStatus	:	MaintenanceActionValue;
resultQualifier	:	Qualifier;
END_ENTITY;
(*
Attribute definitions:
resultStatus	:	Attribute "resultStatus" provides the result of a maintenance action that has been performed.
resultQualifier	:	Attribute "resultQualifier" provides an elaboration ofthe maintenance action status.
MaintenanceDelay
Entity "MaintenanceDelay" defines details on delays that have occurred in the completion of a maintenance action.
EXPRESS specification:
*)
ENTITY MaintenanceDelay;
awaitingMaintenanceCode	:	OPTIONAL Code;
description	:	DescriptionType;
awaitingMaintenanceTimeStamp	:	DateTime;
delayTime	:	Duration;
END_ENTITY;
(*
Attribute definitions:
awaitingMaintenanceCode	:	Attribute "awaitingMaintenanceCode" provides a code that explains the reason for awaiting maintenance on the unit. Maintenance organizations typically have a list of organization-unique codes that best describe the reasons for awaiting maintenance on the unit. This attribute provides a place to record that code. The meaning and interpretation of the code is implementation-specific.
description	:	Attribute "description" provides a textual explanation for why the unit is awaiting maintenance.
awaitingMaintenanceTimeStamp	:	Attribute "awaitingMaintenanceTimeStamp" provides the date and time when the unit was put on the "awaiting maintenance" status.
delayTime	:	Attribute "delayTime" provides the actual duration of the entire "awaiting maintenance" event.
MaintenanceEvent
Entity "MaintenanceEvent" defines an occurrence in a maintenance environment that can be decomposed into a series of compound actions.
EXPRESS specification:
*)
ENTITY MaintenanceEvent;
action	:	LIST [1:?] OF MaintenanceAction;
maintenanceOrganization	:	OPTIONAL Organization;
technicalManual	:	OPTIONAL SET [1:?] OF Document;
actionTaken	:	LIST [1:?] OF MaintenanceEvent;
delayReason	:	OPTIONAL SET [1:?] OF MaintenanceDelay;
maintenance	:	MaintenanceType;
WHERE
limitedNoAction	:	((SIZEOF(SELF.action) = 1) AND
 ('SIMICA_MAI_MODEL.NoAction' IN TYPEOF(SELF.action))) OR
(SIZEOF(QUERY(tmp <* action | 
  'SIMICA_MAI_MODEL.NoAction' IN TYPEOF(tmp))) = 0);
END_ENTITY;
(*
Attribute definitions:
action	:	Attribute "action" identifies the specific maintenance action performed.
maintenanceOrganization	:	Attribute "maintenanceOrganization" identifies the facility where maintenance has been performed.
technicalManual	:	Attribute "technicalManual" identifies the set of technical manuals needed and used to support the unit.
actionTaken	:	Attribute "actionTaken" identifies a list of actions performed, in sequence, on the maintenance item.
delayReason	:	Attribute "delayReason" records historical status information (i.e., after a repair has been completed) to document reasons for a delay.
maintenance	:	Attribute "maintenance" indicates whether the maintenance event is the result of scheduled maintenance or unscheduled maintenance.
Formal Propositions:
limitedNoAction	Specifies that the list of maintenance actions either contain a single 'NoAction' with no additional action types or contains only actions of type other than 'NoAction.' In other words, the existence of a single 'NoAction' maintenance action precludes the existence of other action types, and the existence of any other action type precludes the existence of 'NoAction.'
NoAction
Entity "NoAction" is a subtype of MaintenanceAction and corresponds to information about why no action was taken to repair a unit.
EXPRESS specification:
*)
ENTITY NoAction
SUBTYPE OF(MaintenanceAction);
SELF\MaintenanceAction.description	:	DescriptionType;
END_ENTITY;
(*
Attribute definitions:
description	:	Attribute "description" provides a detailed, textual explanation for why no action was taken.
Parameter
Entity "Parameter" defines a  numerical type with associated name and description to be used to further characterize some aspect of the maintenance action. The actual meaning of a parameter is application or context specific.
EXPRESS specification:
*)
ENTITY Parameter;
name	:	NameType;
description	:	DescriptionType;
recordedValue	:	ParameterValue;
END_ENTITY;
(*
Attribute definitions:
name	:	Attribute "name" associates an identifying name to the parameter.
description	:	Attribute "description" associates a textual description of the parameter, including associated units, legal values or ranges of values (if appropriate), and interpretation of the meaning of the parameter.
recordedValue	:	Attribute "recordedValue" provides the actual value recorded or measured for the parameter.
Reason
Entity "Reason" defines information about the reason for the maintenance action. This information consists of events, indications, gripes, notices, or diagnostic information used to determine the need for the maintenance action being performed. For example, a cause may correspond to a discrepancy that results from a fault being detected. It may also correspond to the specific diagnostic information used to determine the root cause of a failure indication.
EXPRESS specification:
*)
ENTITY Reason;
reportedBy	:	NameType;
whenDiscovered	:	OPTIONAL DateTime;
associatedDiagnosticSession	:	OPTIONAL SET [1:?] OF Session;
nonStandardTestResult	:	OPTIONAL SET [1:?] OF Observation;
standardTestResult	:	OPTIONAL SET [1:?] OF TestResult;
parentFailureCode	:	OPTIONAL SET [1:?] OF FailureCode;
WHERE
oneRequired	:	EXISTS(SELF.nonStandardTestResult) OR
EXISTS(SELF.standardTestResult) OR
EXISTS(SELF.parentFailureCode);
END_ENTITY;
(*
Attribute definitions:
reportedBy	:	Attribute "reportedBy" provides the name of the person or system who reported a discrepancy or cause of the need of a maintenance action.
whenDiscovered	:	Attribute "whenDiscovered" provides the date and time at which the cause was first determined.
associatedDiagnosticSession	:	Attribute "associatedDiagnosticSession," whose use is optional and can occur once or more, refers to the Session entity of an IEEE Std 1232 Dynamic Context Model XML instance document containing the results of a diagnostic session performed on the UUT.
nonStandardTestResult	:	Attribute "nonStandardTestResult" refers to a non-IEEE 1636.1 Test Results instance document containing the results of tests performed to identify the cause of the discrepancy.
standardTestResult	:	Attribute "standardTestResult" identifies one or more 1636.1 Test Results documents recording tests that were performed on the UUT.
parentFailureCode	:	Attribute "parentFailureCode" provides the set of failure codes identified from the next higher level assembly (i.e., parent system) that led to the maintenance action being initiated.
Formal Propositions:
oneRequired	Specifies that at least one of the three optional attributes---nonStandardTestResult, associatedTestResult, or associatedFailureCode---must exist.
RemoveAction
Entity "RemoveAction" is a subtype of a MaintenanceAction and corresponds to removal of a component to effect a repair.
EXPRESS specification:
*)
ENTITY RemoveAction
SUBTYPE OF(MaintenanceAction);
itemRemoved	:	SystemInstance;
END_ENTITY;
(*
Attribute definitions:
itemRemoved	:	Attribute "itemRemoved" identifies the maintenance item removed from the unit for subsequent repair.
RepairAction
Entity "RepairAction" is a subtype of MaintenanceAction and corresponds to the actual act of repairing a unit.
EXPRESS specification:
*)
ENTITY RepairAction
SUBTYPE OF(MaintenanceAction);
itemRepaired	:	SystemInstance;
END_ENTITY;
(*
Attribute definitions:
itemRepaired	:	Attribute "itemRepaired" identifies the specific unit undergoing repair action.
Resource
Entity "Resource" defines an item that is used during the performance of some task. Examples include equipment data, personnel, training requirements, etc.
EXPRESS specification:
*)
ENTITY Resource;
hardwareResource	:	OPTIONAL SET [1:?] OF Equipment;
personnel	:	SET [1:?] OF Maintainer;
END_ENTITY;
(*
Attribute definitions:
hardwareResource	:	Attribute "hardwareResource" identifies the pieces of equipment used in completing a task.
personnel	:	Attribute "personnel" identifies the personnel assigned to accomplish some task.
TestResult
Entity "TestResult" defines test results that are used as the basis or reason for the maintenance action.
EXPRESS specification:
*)
ENTITY TestResult;
referenceEvent	:	OPTIONAL SET [1:?] OF AssociatedTestEvent;
testResultsInstance	:	TestResults;
END_ENTITY;
(*
Attribute definitions:
referenceEvent	:	Attribute "referenceEvent" identifies the specific set of associated test events that led to the maintenance action being performed.
testResultsInstance	:	Attribute "testResultsInstance" identifies the specific IEEE Std 1636.1-conformant instance document containing the associated test results. 
*)
END_SCHEMA;
(*
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