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SOFTWARE INTERFACE
FOR MAINTENANCE INFORMATION COLLECTION
AND ANALYSIS (SIMICA)

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this eng—eard—r—eadditien—to—ether—eaetivities: c—publishes—trternational—Stanrdards—Feehrteal—Spqcifications,
Techniqal Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred~tp as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committeq interested
in the [subject dealt with may participate in this preparatory work. International, goverpmental and non-
governthental organizations liaising with the IEC also participate in this preparation.

IEEE S{andards documents are developed within IEEE Societies and Standards Coordinating Committees of the
IEEE Sfandards Association (IEEE-SA) Standards Board. IEEE develops its standards through a|consensus
develogment process, which brings together volunteers representing varied viewp0ints and interests| to achieve
the fina| product. Volunteers are not necessarily members of IEEE and serve wjthout compensation. While IEEE
adminisfters the process and establishes rules to promote fairness in the consénsus development prgcess, |IEEE
does npt independently evaluate, test, or verify the accuracy of any, of ‘the information contdined in its
standarfls. Use of IEEE Standards documents is wholly voluntary. IEEE documents are made availgble for use
subject|to important notices and legal disclaimers (see http://standards.teee.org/IPR/disclaimers.htnl for more
informagion).

IEC collaborates closely with IEEE in accordance with conditiofs determined by agreement betwgen the two
organizgtions.

The formal decisions of IEC on technical matters express, as, nearly as possible, an international cgnsensus of
opinion|on the relevant subjects since each technical committee has representation from all intefrested IEC
Nationgl Committees. The formal decisions of IEEE on*technical matters, once consensus within IEEE Societies
and Stgdndards Coordinating Committees has beeneached, is determined by a balanced ballot of materially
interested parties who indicate interest in revigwing the proposed standard. Final approval of the IEEE
standards document is given by the IEEE Standards Association (IEEE-SA) Standards Board.

IEC/IEHE Publications have the form of récommendations for international use and are accepfed by IEC
Nationgl Committees/IEEE Societies in that 'sense. While all reasonable efforts are made to ensyre that the
technical content of IEC/IEEE Publicatigns is accurate, IEC or IEEE cannot be held responsible for|the way in
which they are used or for any misinterpretation by any end user.

In ordef to promote international’ uniformity, IEC National Committees undertake to apply IEC Hublications
(includihg IEC/IEEE Publicatiens) transparently to the maximum extent possible in their national apd regional
publicafions. Any divergence \between any IEC/IEEE Publication and the corresponding national jor regional
publicafion shall be clearly indicated in the latter.

IEC angl IEEE do noteprovide any attestation of conformity. Independent certification bodies provide| conformity
assessinent serviceS/and, in some areas, access to IEC marks of conformity. IEC and IEEE are not fesponsible
for any£ervices carried out by independent certification bodies.

All userns should ensure that they have the latest edition of this publication.

No liab|lity shall attach to IEC or IEEE or their directors, employees, servants or agents including individual
experts| and”members of technical committees and IEC National Committees, or volunteers of IEEE Societies
and the Standards Coordinating Committees of the IEEE Standards Association (IEEE-SA) Standards Board,
for any personal injury, property damage or other damage of any nature whatsoever, whether direct or indirect,
or for costs (including legal fees) and expenses arising out of the publication, use of, or reliance upon, this
IEC/IEEE Publication or any other IEC or IEEE Publications.

Attention is drawn to the normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that implementation of this IEC/IEEE Publication may require use of
material covered by patent rights. By publication of this standard, no position is taken with respect to the
existence or validity of any patent rights in connection therewith. IEC or IEEE shall not be held responsible for
identifying Essential Patent Claims for which a license may be required, for conducting inquiries into the legal
validity or scope of Patent Claims or determining whether any licensing terms or conditions provided in
connection with submission of a Letter of Assurance, if any, or in any licensing agreements are reasonable or
non-discriminatory. Users of this standard are expressly advised that determination of the validity of any patent
rights, and the risk of infringement of such rights, is entirely their own responsibility.
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International Standard IEC 61636/IEEE Std 1636 has been processed through IEC

technical

committee 91: Electronics assembly technology, under the IEC/IEEE Dual Logo Agreement.

The text of this standard is based on the following documents:

IEEE Std FDIS Report on voting
1636 (2009) 91/1359/FDIS 91/1370/RVD

Full information on the voting for the approval of this standard can be found in the
voting indicated in the above table.

report on

The IEC Technical Committee and IEEE Technical Committee have decided that the contents

of this pyblication will remain unchanged until the siability date indicated on the TEC] web site

under "hitp://webstore.iec.ch" in the data related to the specific publication. At this
publicatign will be

* reconffirmed,

* withdfawn,

» replaged by a revised edition, or
*+ amended.

date, the
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Abstract: This document provides an implementation-independent specification for a software
interface to information systems containing data pertinent to the diagnosis and maintenance of
complex systems consisting of hardware, software, or any combination thereof. These interfaces
will support service definitions for creating application programming interfaces (API) for the
access, exchange, and analysis of historical diagnostic and maintenance information. This will
address the pervasive need of organizations to assess the effectiveness of diagnostics for
complex systems throughout the product life cycle. The use of formal information models will
facilitate exchanging historical maintenance information between information systems and
analysis tools. The models will facilitate creating open system software architectures for maturing
system diagnostics.

Keywords: AI-ESTATE, Automated Test Markup Language (ATML), diagnostic maturation,
IEEE 1636™, Maintenance Action Information, maintenance data, Software Interface for
Maintenance Information Collection and Analysis (SIMICA), Test Results and Session Information

Published by IEC under license from IEEE. © 2013 IEEE. All rights reserved.
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IEEE Introduction

This introduction is not part of IEEE Std 1636-2009, IEEE Standard for Software Interface for Maintenance
Information Collection and Analysis (SIMICA).

The requirement for a specification for access and exchange of diagnostic and maintenance product
information has arisen due to a pervasive need for the organizations who deliver complex systems to
monitor the effectiveness of their product health management solutions in their customers’ application
domains. Accordingly, The IEEE SCC20 Diagnostic and Maintenance Control (DMC) subcommittee has
undertaken the task of developing a standard which fulfills this need. It is envisioned that SIMICA will
fulfill this need for all such consumers of diagnostic and maintenance data.

Notice to users

Lawp and regulations

Users|of IEEE Standards documents should consult all applicable laws and regulations. Compljance with
the prpvisions of any IEEE Standards document does not imply complianice to any applicable fregulatory
requirpments. Implementers of the standard are responsible for obserying or referring to the [applicable
regulatory requirements. IEEE does not, by the publication of its sfandards, intend to urge action|that is not
in compliance with applicable laws, and these documents may net'be construed as doing so.

Copyrights

This document is copyrighted by the IEEE. It i§*made available for a wide variety of both public and
privatg uses. These include both use, by reférence, in laws and regulations, and use in prfvate self-
regulation, standardization, and the prometion of engineering practices and methods. By mpking this
docunpent available for use and adoption by public authorities and private users, the IEEE does|not waive
any rights in copyright to this documefit.

Updating of IEEE documents

Users|of IEEE Standards documents should be aware that these documents may be superseded qt any time
by the issuance ofatew editions or may be amended from time to time through the issuance of amjendments,
corrigpnda, orerrata. An official IEEE document at any point in time consists of the current edifion of the
docunpent together with any amendments, corrigenda, or errata then in effect. In order to determifie whether
a givégn document is the current ed1t10n and whether it has been amended through the ifsuance of
amendients . ) h A e . eee-orgfindex.html or
contact the IEEE at the address hsted prev10usly For more 1nformat1on about the IEEE Standards
Association or the IEEE standards development process, visit IEEE-SA  Website at
http://standards.ieee.org/index.html.

Published by IEC under license from IEEE. © 2013 |IEEE. All rights reserved.
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Errata

Errata, if any, for this and all other standards can be accessed at the following URL:
http://standards.icee.org/findstds/errata/index.html. Users are encouraged to check this URL for errata
periodically.

Patents

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken by the IEEE with respect to
the existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant
has ﬁled a statement of assurance via an Accepted Letter of Assurance then the statement is listed on the

Essential Patent Claims may exist for which a Letter of Assurance has not been gree€ived. The IEEE is not
respoisible for identifying Essential Patent Claims for which a license may ‘be required, for gonducting
inquirfes into the legal validity or scope of Patents Claims, or determining ‘whether any licensinlg terms or
condifions provided in connection with submission of a Letter of Assurdnce, if any, or in any licensing
agreeinents are reasonable or non-discriminatory. Users of this standard are expressly adyised that
determination of the validity of any patent rights, and the risk of infringement of such rights, [is entirely
their ¢wn responsibility. Further information may be obtained frém the IEEE Standards Associatipn.

Published by IEC under license from IEEE. © 2013 |IEEE. All rights reserved.
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appropriate safety, security, environmental, health, and interferente protection practice
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This JEEE document is made available for use subject to dinportant notices and legal dji
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notices and disclaimers appear in all publications” containing this document

vy and all
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and may

be found under the heading “Important Notice” ~or “Important Notices and Djsclaimers
Concérning IEEE Documents.” They can also be obtained on request from IEEE or

http:/

tandards.ieee.org/IPR/disclaimers. html,

1.0

1.1G

This
devel
Comn
defini
defing

erview

eneral

btandard Software Inferface for Maintenance Information Collection and Analysis (SIM
ped by the Diagnostie and Maintenance Control Subcommittee of the IEEE Standards Co
hittee 20 on Test arid Diagnosis for Electronic Systems (SCC20) to provide standard, un:
ions of maintenance information semantics, interrelationships, and access services. Thi
s a formmal“conceptual information model to relate maintenance information acros

infornhation models. These models are related to the maturation of diagnostic systems and a

direct

y related to IEEE Std 1232™', However this standard, in conjunction with its component

viewed at

ICA) was
ordinating
jmbiguous
K standard

concrete

such are
btandards,

can al

soberused independent of AI-ESTATE.

The goals of the 1636 family of standards are summarized here:

Provide definitions of maintenance concepts and terminology relevant to the maturation of

diagnostic systems.

Provide a set of information models that will serve as a basis for unambiguous interpretation and

communication of such data.

! Information on references can be found in Clause 2.

Published by IEC under license from IEEE. © 2013 |IEEE. All rights reserved.
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—  Support the development of a software interface for moving such data between conforming
applications.

This standard specifically describes a set of formal specifications consisting of the logical representation of
the information that is used and generated during related diagnostic and maintenance processes. The
information model contained in this document provides a standard model of the top-level information
concepts that support these processes. Other components of this family of standards will further develop
conceptual decompositions of key elements of these processes down to the elemental data level, where
specific software interfaces can be represented. The relationship of these components to each other is
shown in Figure 1. IEEE Std 1636.1™ defines an information model and XML schema for exchanging test
result and session information. IEEE P1636.2™ defines an information model and XML schema for
exchanging maintenance action information. Precise specification of the semantics of these data elements
will provide the basis for services supporting the unambiguous exchange of information between producers
and consumers of historical diagnosis and maintenance information in a platform-independent manner.
SIMIGAeXhibils a close retationsnip to e IEEE Std 1232 through 15 direct use ot Dynamjc Context
Mode] historical records of diagnostic sessions, which is also shown in Figure 1. Thepintgnt of this
relatignship is to relate diagnostic session information to associated maintenance actions for further
analydis and maturation of diagnostic models and reasoner learning mechanisms.

1232 Dyriamic
1636.1 Test Results P1636 SIMICA Confaxt Model
P1636.2
Maintenance, Aclion
Informmation

Figure 1—Relationship of SIMICA component EXPRESS schemata

This gtandard family provides a conitrolled extension mechanism of its software interface components to
allow|inclusion of relevant new“maintenance information elements currently outside the scqpe of the
SIMICA specification.

The SMICA family of{standards defines key information specification formats. Implementatiofs that use
only these specification- formats will be portable. This does not preclude use of SIMICA interfaces with
non-cpnformant specification formats; however, such implementations may not be portable.

Softwhre speeifications defined in the SIMICA family of standards will support the interchangpability of

infornpation—between conformant applications. This will allow a large degree of fleyibility in
impleLentation of information application architectures that support information reuse and realize various
maintenance information services (such as, but not limited to, client-server approaches, service oriented
architectures, etc.).

Published by IEC under license from IEEE. © 2013 |IEEE. All rights reserved.
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1.2 Scope

This standard is an implementation-independent specification for a software interface to information
systems containing data pertinent to the diagnosis and maintenance of complex systems consisting of
hardware, software, or any combination therecof. These interfaces will support service definitions for
creating application programming interfaces (API) for the access, exchange, and analysis of historical
diagnostic and maintenance information. The standard will use the information models of IEEE Std 1232 as
a foundation.

1.3 Purpose

The purpose of this standard is to specify a software interface for access, exchange, and analysis of product

diagngstte-and-matntenaneetnformatton—This—wil-address-the-pervastreneed-oforganizations—toyassess the
effect{veness of diagnostics for complex systems throughout the product life cycle. The,usg|of formal
infornpation models will facilitate exchanging historical maintenance information between' ifpformation
systems and analysis tools. The models will facilitate creating open system software |architgctures for
matur|ng system diagnostics.

1.4 Application

This $tandard should be applied in the development of software (applications that access ¢r provide
infornpation relevant to the diagnosis and maintenance of systemis, In the event of conflict befween this
standqrd and a component standard in the IEEE 1636 family, the component standard ghall take
precedence. In the event of conflict between this standard and a‘related standard such as IEEE Std 1232, the
standdrd as it applies to the information being produced shall take precedence. In the event of afiy conflict
betwepn model comments and lexical definitions, lexicaldefinitions shall take precedence.

1.5 Qonventions used in this document

Claus¢ 5 presents entity and concept definitions using the EXPRESS language as defined in I$O 10303-
11:1994 and uses the following conventions in their presentation:

All splecifications in the EXPRESS language are given in the Courier type font when mode| elements
are represented outside th¢ scope of the model.

This standard uses«the’vocabulary and definitions of relevant IEEE standards. In case of ¢onflict of
definifions, the following precedence shall be observed: 1) Clause 3, Definitions; 2) The Aughoritative
Dictignary of AlEEE Standards Terms [B1]? with preference given to versions of those definitiops that are
attribyted to-SCC20 standards.

2. Normative references

The following referenced documents are indispensable for the application of this document (i.e., they must
be understood and used, so each referenced document is cited in text and its relationship to this document is
explained). For dated references, only the edition cited applies. For undated references, the latest edition of
the referenced document (including any amendments or corrigenda) applies.

? The numbers in brackets correspond to those of the bibliography in Annex A.

Published by IEC under license from IEEE. © 2013 |IEEE. All rights reserved.
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IEEE Std 1232™, IEEE Standard for Artificial Intelligence Exchange and Service Tie to All Test
Environments (AI-ESTATE). **

IEEE Std 1636.1™-2007, IEEE Standard for Software Interface for Maintenance Information Collection
and Analysis (SIMICA): Exchanging Test Results and Session Information via the eXtensible Markup
Language (XML).

IEEE P1636.2™/D3.0 (August 2008), Draft Trial-Use Standard for Software Interface for Maintenance
Information Collection and Analysis (SIMICA): Exchanging Maintenance Action Information (MAI) via
the eXtensible Markup Language (XML).’

ISO 10303-11:1994. Industrial automation systems and integration—Product data representation and
Exchange—Part 11: Description methods: The EXPRESS language reference manual, Geneva,
Switzerland: International Organization for Standardization.®

3. Definitions

For the purposes of this standard, the following terms and definitions apply. The Yuthoritative Dictionary
of IEKE Standards Terms [B1] should be referenced for terms not defined(in this clause. This clause
defings terms used in the SIMICA set of standards. A clear understanding of the following ferms with
respedt to testability and diagnosability is particularly important in order tddunderstand this standdrd.

3.1 anchitectural device: In the context of software systems, a-in€ans that facilitates the arranjgement of
softwgre components or model elements to accomplish a specifi¢'purpose.

3.2 cpnceptual information model: An informationimodel that is independent of any |particular
instanfiation form, i.e., is never intended to be realized.

3.3 cancrete information model: An informatioftimodel that is specialized to take account of a particular
instan}iation method or data exchange format.

3.4 dipgnostic maturation: The process of monitoring diagnostic system predicted vs. actual pgrformance
to ideptify and implement corrective action. The goal is to enhance diagnostic effectiveness throfighout the
produgt life cycle. Diagnostic elements that may benefit from the maturation process include (jut are not
limitefl to) diagnostic models,” system performance models, test programs, and even prodjyict design
improyements.

3.5 information model: A formal description of types of ideas, facts, and processes that together form a
mode] of a portion ¢finterest of the real world and which provides an explicit set of interpretatior] rules.

3.6 leyel of indenture: A hierarchical partition in a physical or functional system decomposition.

* IEEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, Piscataway, NJ 08854,
USA (http://standards.ieee.org).

* The IEEE standards or products referred to in this clause are trademarks of the Institute of Electrical and Electronics Engineers, Inc.

* This IEEE standards project was not approved by the IEEE-SA Standards Board at the time this publication went to press. For
information about obtaining a draft, contact the IEEE.

¢ ISO publications are available from the ISO Central Secretariat, Case Postale 56, 1 rue de Varembe, CH-1211, Geneve 20,
Switzerland/.Suisse (http://www.iso.ch/). ISO publications are also available in the United States from the Sales Department,
American National Standards Institute, 25 West 43rd Street, 4th floor, New York, NY 10036, USA (http://www.ansi.org/).
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3.7 system: A) A collection of entities to be processed by applying a top-down, hierarchical approach. B)
A collection of elements forming a collective, functioning entity. C) A collection of hardware or software
components necessary for performing a function.

4. Backgrounds

4.1 Diagnostic maturation

The process of maturing a system diagnostic design begins in the system’s conceptual design phase and
continues throughout the system life cycle. Generally diagnostic design are demonstrated prior to delivery
of the first unit to meet the diagnostic and health management requirements that have been levied.
However, once a system is fielded and used in an operational environment, unexpected and unplanned
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f ownership problem, remedial actions must be taken:

The performance issue must be clearly characterized in terms of scope, impact)and owne

Root cause analysis must be performed to identify potential codrses of actions,
adjustments, improvements, or refinements to support and operational elements.

The resulting courses of action must be deployed in a manner thatus’both economically fq
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't, and other organizations. Each of these organizations is also multifaceted in nature. E
zations, for example, are composed of sub-disciplines such as design, reliability and main
ompounding the problem is the fact that the data of interest resides in multiple systems
nt owners where it does exist—and it sheuld be recognized that some data that is desiray
not be captured in data systems at all.

Foblem can be reduced by operating with a single, unified conceptual view of the data to by
multiple sources. Therefore, 'the challenge is how to extract the information of
cencous system failure and performance data—from the disparate data systems where it rg
to identify the information of interest—and in fact, to create an information model so thaj
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improved access, retrieval, and integration of the requisite information from these data systems. The intent
of the SIMICA family of specifications is to provide an implementation-independent specification for a
software interface to information systems containing data pertinent to the diagnosis and maintenance of
complex systems consisting of hardware, software, or any combination thereof. These interfaces will
support the creation of service definitions for application programming interfaces (API) for the access,
exchange, and analysis of historical diagnostic and maintenance information. The use of formal information
models will facilitate exchanging historical maintenance information between information systems and
analysis tools, supporting the creation of open system software architectures for maturing system
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diagnostics. The component standards will further enhance the exchange of instance information between
conforming applications through the use of standard exchange formats.

More information on the diagnostic maturation process and associated issues can be found in The
Authoritative Dictionary of IEEE Standards Terms [B1], Wilmering 2001 [B5], and Wilmering, Yuan, and
VanRossum 2003 [B6].

4.2 Relationship to IEEE Std 1232 (AI-ESTATE)

IEEE Std 1232 is an information exchange standard for test and diagnosis. The standard defines the
architecture of an AI-ESTATE-conformant system, information models for knowledge and data exchange,

and a set of standard software services to be provided by a diagnostic reasoner in an open-architecture test
enVlr nment Because 1t pvr\‘ 1des formal definitiong (‘ 1aanformation mr\r‘n“ng) ofthe {npnrmafiﬂfl requlred

for te§t and diagnosis, it will serve as a basis for information requirements in this standard. Fhg SIMICA
infornpation model directly references the IEEE Std 1232’s Dynamic Context Model historical records of
diagngstic sessions. This facilitates relating diagnostic session information to associdted mpintenance
actions (as specified in IEEE P1636.2/D3.0). Such associations support analysisCand matpration of
diagngstic models and reasoner methods.

4.3 Relationship to IEEE 1636 (SIMICA) component standards

As depcribed in Figure 1 and accompanying text, the SIMICA-family of standards is compogded of this
specifjcation, IEEE Std 1636.1 Test Results and Sessionynformation (TRSI), and IEEH P1636.2
Maintpnance Action Information (MAI). The latter two documents specify concrete informatipn models
suppofting software interfaces for SIMICA data elements and are related through the ¢onceptual
infornmpation model provided in this standard.

IEEE [Std 1636.1 provides a software interface between components of an automatic test syftem (e.g.,
betwepn test executive and diagnostic reasonet) where test results need to be shared. It will therefore
facilitpte the capture of test results data in storage devices and databases, supporting online gnd offline
analyqis of system test performance.

IEEE |P1636.2 provides a software jinterface between components of a test system and applicgtions in a
maintgnance environment where maintenance action information needs to be shared. It will fagilitate the
captute and exchange of Unit\Under Test—specific maintenance information, supporting online gnd offline
analydis of the maintenancée process.

It is apticipated thatithere will be additional SIMICA component standards added in the future.

5. Inrormation model

This clause contains the specification for the SIMICA information model. The model is defined using
EXPRESS (ISO 10303-11:1994).

(* EXPRESS Specification starts here ¥*)

(*
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5.1 SIMICA_MODEL

The EXPRESS schema "SIMICA MODEL" defines a high-level information model representing the
essential information (and associated semantics) required to support system maintenance activities. The
intent of this schema is to provide a conceptual model of maintenance information relative to system
diagnostic maturation.

EXPRESS specification:

*)
SCHEMA SIMICA MODEL;

USE_FROM AT ESTATE COMMON ELEMENT MODET
(DiagnosticModel AS AIESTATEModel) ;

UJE FROM AI ESTATE DYNAMIC CONTEXT MODEL
(ActualRepairItem,
Session);

U4E FROM SIMICA_MAI_MODEL
(MaintenanceActionInformation) ;

UJE FROM TEST RESULTS MODEL
(TestResults) ;

(*

5.1.1|AvailabilityModel

Entity] "AvailabilityModel" is a subtype of "DesignModel" and shall represent a model of the abjlity of the
system to perform without failure (reliability) and to be restored to service quickly (a functign of both
maintginability and the level and accessibility of support resources). Availability is expressed ag a steady-
state robability that a component or system is in service. Specific details for this model will be|defined in
a sepdrate component of the SIMICAfamily of standards.

EXPRESS specification:

*)

ENTITY AxailabilityModel

SURTYPE OF (DesignModel) ;

EI\J_JiJ:.NlJ_lI,'

(*

5.1.2 CostModel

Entity "CostModel" is a subtype of "DesignModel" and shall represent a model of the costs associated with
the manufacture, operation, and support of a system.
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EXPRESS specification:

*)
ENTITY CostModel
SUBTYPE OF (DesignModel) ;
END ENTITY;

(*

5.1.3 Pesignlibrary

Entity] "DesignLibrary" shall represent a library of design documents for a particuldi\system. As a
supertlype, DesignLibrary is a container of documentation relevant to the system design,

EXPRESS specification:

*)
ENTITY DesignLibrary;

END ENTITY;

5.1.4|DesignModel

Entity| "DesignModel" shall provide a container for a set of system models characterizing differ¢nt aspects
of a system design.

EXPRESS specification:

*)
ENTITY DesdgnModel;

END ENTRFY;

5.1.5 DesignSpecification

Entity "DesignSpecification" is a subtype of "DesignLibrary" and shall represent the requirements and
specification documentation for a particular system.
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EXPRESS specification:

*)

ENTITY DesignSpecification

SUBTYPE OF (DesignLibrary) ;

END ENTITY;

( *
5.1.6 DiagnosticModel
item to be
ypically, a

diagngstic model is used to determine the cause of failure in a system in order to initiate a repair.

EXPRESS specification:

*)

ENTITY DiagnosticModel
SUBTYPE OF (DesignModel) ;
modelInstance :OPTIONAL,/SET [1:?] OF AIESTATEModel;
END ENTITY;

( *

Attrfibute definitions:
modelljnstance : Attribute "modellnstance" shall identify a set of AI-ESTAT|E-

conformant diagnostic models associated with the system off interest.

5.1.7 [DrawingPackage

Entity| "DrawingPackage")1s a subtype of "DesignLibrary" and shall represent the elements nedessary for
the sppcification of systém drawings.

EXPRESS specification:

*)

ENTITY DrawingPackage

SUBTYPE OF (DesignLibrary) ;

END ENTITY;

(*
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5.1.8 MaintainabilityModel

Entity "MaintainabilityModel" is a subtype of "DesignModel" and shall represent a model of characteristics
defining the servicing and preventive and corrective maintenance to be conducted on a repair item.

EXPRESS specification:

*)
ENTITY MaintainabilityModel

SUBTYPE OF (DesignModel) ;

END _ENTITY:

(*

5.1.9 [MeasurementAsset

Entity] "MeasurementAsset" is a subtype of "TestResource" and shall represertithe hardware of software
compé¢nent used to monitor and evaluate the state, condition, or characteristics/of a System Under Test.

EXPRESS specification:

*)
ENTITY MeasurementAsset

SUBTYPE OF (TestResource) ;
END ENTITY;

( *

5.1.10 OperationalContext

Entity] "OperationalContekt" shall represent the conditions under which the system was operafing at the
time tgst or performance information was captured.

EXPRESS spgcification:

*)

ENTITY OperationalContext;
END ENTITY;

(*
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5.1.11 ProductionSpecification

Entity "ProductionSpecification" is a subtype of "DesignLibrary" and shall represent requirements and
specification documentation for the manufacturing and production of a particular system.

EXPRESS specification:

*)
ENTITY ProductionSpecification
SUBTYPE OF (DesignLibrary) ;

END _ENTITY:

(*

5.1.12 ReliabilityModel
Entity] "ReliabilityModel" is a subtype of "DesignModel" and shall represent a aodel of the reliapility (i.e.,

the conditional probability of failure given some amount of operating time).of a system or portjons of the
syster.

EXPRESS specification:

*)
ENTITY ReliabilityModel
SUBTYPE OF (DesignModel) ;

END ENTITY;
( *
5.1.13 SafetyModel
Entity] "SafetyModel" is_a subtype of "DesignModel" and shall represent a model of the safety (i.e., the

condijional probability~0f operating in a non-hazardous state given some amount of operating [time) of a
system or portionSof the system.

EXPRESS\specification:

*)
ENTITY SafetyModel
SUBTYPE OF (DesignModel) ;

END ENTITY;

(*
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5.1.14 SupplyChainModel

Entity "SupplyChainModel" is a subtype of "DesignModel" and shall represent a model of the processes of
supply, manufacture, and distribution.

EXPRESS specification:

*)
ENTITY SupplyChainModel
SUBTYPE OF (DesignModel) ;

END _ENTITY:

(*
5.1.1% SupportAsset

Entity] "SupportAsset" is a subtype of "TestResource" and shall represent the hatdware or softwaie required
to imgjlement the test.

EXPRESS specification:

*)
ENTITY SupportAsset

SUBTYPE OF (TestResource) ;
END ENTITY;

(*

5.1.16 SystemCollection

A SygtemCollection shall( consist of any aggregation of complex systems, for example a set of airplanes
collecfed into a fleet or ‘a_set of local area networks collected into a wide area network (WAN).

EXPRESS spgcification:

*)

ENTITY SystemCollection;
element :SET [1:?] OF SystemUnderTest;

END ENTITY;

(*
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Attribute definitions:

element : Attribute "element" shall identify the set of systems making up a
SystemCollection.

5.1.17 SystemDesign

Entity "SystemDesign" shall represent the specification and design of a particular product or system.
SystemDesign shall consist of a set of models, each representing the characteristics of different aspects of
the system’s construction, function, cost, support, etc. Additional documentation is also required for a
SystemDesign, including drawings, requirements,_specifications, manuals, efc

EXPRESS specification:

*)
ENTITY SystemDesign;

documentation :SET [1:?] OF DesignLibrary;

systemModel :SET [1:?] QF DesignModel;

END ENTITY;

Attrfibute definitions:

documgntation : Attribute "documentation” shall provide a set of design doquments
supporting the system.

systemModel : Attribute "systemModel" shall identify a set of design mod¢ls for the
system.

SystemUnderTest

"SystemUnderTest" shall represent the relevant product-level attributes of a system undefgoing test
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EXPRESS specification:
*)
ENTITY SystemUnderTest;
component :OPTIONAL SET [1:?] OF
SystemUnderTest;
utilizedResource :SET [1:?] OF TestResource;
test :SET [1:?] OF TestProcedure;
design : SystemDesign:
environment :OperationalContext;
testConfiguration : TestConfigurationSpecification;
diagnosedItem :SET [1:?] OF ActualRepairItem;
maintenancePerformed :SET [1:?] OF

MaintenanceActionInformation;

recordedResult :SET [1:?]~0F TestResults;
recordedDiagnostics :SET [1a?] OF Session;
INVERSE
parent ASET [1:?] OF SystemUnderTest F(R
component;

END ENTITY;

Attrfibute definitidns®:

compohent : Attribute "component" shall identify the set of components|or
subunits at the next level of indenture for the current system under
test.

utilizedRegource : Attribute "utilizedResource" shall identify the set of test rejources

1 1 1 1 1 kel 1
UIdU IIdS DTTIT USTU TU 1TST dIIU SUPPUIT d SPTCIIIC S ySTCIIT UIIUCT test.

test . Attribute "test" shall identify the set of test procedures that can be
run on the system under test.

design . Attribute "design" shall identify all of the design documentation,
including documents and models, supporting the system under test.

environment : Attribute "environment" shall identify the environmental conditions
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testConfiguration

diagnosedltem

maintenancePerformed

—15-—

under which the system under test operates.

: Attribute "testConfiguration" shall identify the specific con

of the test resources used to support the system.

diagnosed that generated the diagnostic history of the

figuration

: Attribute "diagnosedltem" shall identify the actual repair items being

SystemUnderTest (as referenced in the IEEE Std 1232 Dynamic

Context Model).

. Attribute "maintenancePerformed" shall identify a set of actual

maintenance actions taken on the system as specified in IEEE

P1636.2/D3.0.

record¢dResult

record¢dDiagnostics

parent

5.1.19 TestConfigurationSpecification

Entity] "TestConfigurationSpecification" s a subtype of "TestSpecification" and shall rep
resources needed to describe the resourees required to test the system. This includes (but is not

Iation about test instruments,v'test adapters, test software, and ancillary equipment. A
interfdce to this information as it applies to Automatic Test Equipment is specified in IEEE Std 1
Configuration Information [B3}

infor

EXPRESS specification:

. Attribute "recordedResult" shall provide the set of te§t\resu

: Attribute "recordedDiagnostics" shall*provide the set of diaj

: Inverse attribute "parent" shall identify the next higher asse

ENTIIY. TestConfigurationSpecification

have been recorded in a test session for the system-(as spec
the Test Results EXPRESS schema in IEEE Std-1636.1-20
results must correspond to the tests used in a'diagnostic ses
recorded in the AI-ESTATE EXPRESS schema).

results that have been recorded ina session for the system
specified in the AI-ESTATEEXPRESS Dynamic Context
schema).

the system to whiéh a particular component or subunit belo

ts that
fied by
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Model
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H71.4 Test

SUBTYPE OF (TestSpecification);

END ENTITY;

(*

Published by IEC under license from IEEE. © 2013 |IEEE. All rights reserved.



https://iecnorm.com/api/?name=d5cf5a1fb9239b0862b35fd03ce7cca7

IEC 61636:2016
- 16— IEEE Std 1636-2013

5.1.20 TestDescription

Entity "TestDescription" is a subtype of "TestSpecification" and shall represent the collection of test
requirements, setup procedures, stimuli, measurements, and anticipated results. A potential interface to this
information as it applies to Automatic Test Equipment is specified in IEEE Std 1671.1 Test Description
Information [B2].

EXPRESS specification:

*)

ENTITY TestDescription

SUBTYPE OF (TestSpecification):

END ENTITY;

5.1.21 TestProcedure

Entity| "TestProcedure" shall represent the process by which a test is tg be performed. This procegs includes
identification of required test resources, the setup process, stimulitg be applied, measurements t¢ be taken,
and splecifications for mapping measurements into test outcomes.

EXPRESS specification:

*)

ENTITY TestProcedure;

recordedResult :SET [1:?] OF TestResults;
requirement : TestDescription;

INVERSE
targetResdurce : TestResource FOR process;

END ENTI(TY;
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Attribute definitions:

recordedResult

requirement

: Attribute "recordedResult" shall provide the set of test results that

have been recorded in a test session for the system (as specified by
the Test Results EXPRESS schema in IEEE Std 1636.1-2007). These
results must correspond to the tests used in a diagnostic session (as

recorded in the AI-ESTATE EXPRESS schema).

that outlines the specific requirements to be satisfied by the
procedure.

: Attribute "requirement" shall identify the test description document

test

targetk

5.1.22 TestResource

Entity]
obtain

h s PGS R | DY Rn (T U & B Rl L
UUUILL . IVUISU dttrioutv LalsUll\Cqule SHIAll lucutuy a DPCblllb U

resource for which the test procedure was developed.

"TestResource" shall represent the class of equipment, tools, monitors, etc., that can |
test and performance information about a system under test.

EXPRESS specification:
*)

ENTITY TestResource;

process :SETY[1:?] OF TestProcedure;

END ENTITY;
(*
Attrfibute definitions:
proces . Attribute "process" shall identify a set of test procedures th

performed using a specific test resource class (such as a spg

model of voltmeter, or a certain kind of torque wrench, etc.).

est

e used to

ht can be
cific
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5.1.23 TestSpecification

Entity "TestSpecification" is a subtype of "DesignLibrary" and shall represent requirements and
specification documentation for the test, evaluation, acceptance, and maintenance of a particular system.

EXPRESS specification:

*)

ENTITY TestSpecification

SUBTYPE OF (DesignLibrary) ;

END ENTITY;

5.1.24 TestabilityModel

Entity| "TestabilityModel" is a subtype of "DesignModel" and shall represerit a model of the contpollability,
obseryability, accessibility, and diagnosability of a system.

EXPRESS specification:

*)
ENTITY TestabilityModel
SUBTYPE OF (DesignModel) ;

END ENTITY;

END |SCHEMA;
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5.1.25 EXPRESS-G Diagrams

Figure 2 and Figure 3 provide the graphical representation of the SIMICA EXPRESS information model.

‘ 2,1 TestDescription ’

requirement

recordedResult S[1:7]
(" TESTRESULTS WoDEL ST A egtprocedure [0
|9
@)
dedResult S[1:?
AT ESTATE DYNAMIC CONTEXT |\ | recordedResult S[1:7] process S[1%]
N MODEL.Session ) (INV) targetResouree
? recordedDiagnostics S[1:?]
MeasurementAsset
TestResource
¥~ SIMICA_MAI MODEL. Y
N__MaintenanceActionInformation A O
StpportAsset
?maintenancePerformed S[1:?]
component S[1:?]
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SystemUnderTest utilizedResource S[1:?]
test S[1:?
environment | =21
1 - N
testConfiguration 2,2 TestConfigurationSpecification
Operational Context -
design di dt S[1:?
¢ lagnoseditem S[ ]O/ Al ESTATE DYNAMIC_CONTEXT_
N MODEL.ActualRepairltem
‘ 2,3 SystemDesign ’

Figure 2—SIMICA_MODEL EXPRESS-G diagram 1 of 2
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Figure 3—SIMICA_MODEL EXPRESS-G diagram 2 of 2

6. Conformance

This standard specifies a unifying top-level conceptual information model to provide context for the
SIMICA model family of specific software interfaces as shown in Figure 1. The elements of this top-level
model are not intended to be instantiated at the data level—that is the purpose of the component models as
shown in Figure 1. The conceptual information model contained in this standard identifies information
components to be specified by other component specifications in the SIMICA family. Conformance
requirements to those components can be found in their respective standards.
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Overview of EXPRESS

The models defined in this standard use the ISO 10303-11 EXPRESS language and the supporting
EXPRESS-G graphical notation for their specification. To quote from ISO 10303-11, “EXPRESS is the
name of the formal information modeling language used to specify the information requirements of other
parts of this International Standard.... The language focuses on the definition of entities, which are the
things of interest. The definition of entities is in terms of data and behavior. Data represents the properties
by which an entity is realized and behavior is represented by constraints.”

Within EXPRESS, models are defined using a simple hierarchy partitioned along schemati, ‘eijtities, and
attribytes. Further, legal values of attributes are defined through constraints on those attributes. [The scope
of the| language is to define the information to be used or generated by a system or-process pnd is not
intended to define database formats, file formats, or exchange formats. Further, EXPRESS is ndt intended
to be yised as a programming language since it contains no facilities for input/output;’exception hgndling, or
inforrxation processing.

In the[following sections, the major elements of an EXPRESS model willbe’described. When aviilable, the
corresponding representation of the element in EXPRESS-G will also be*provided.

B.1 $chema
A schgma is defined to be “a collection of items formingpart or all of a model.”

The syntax of a schema definition consists of

SCHEMA schema id ';' schema body END SCHEMA ';'

and a pchema is represented in EXPRESS-G as

9]

chema id

B.2 Entity

An enftity is-defined to be “a type which represents information for processing purposes, based pn explicit
or implieit’ agreements about the meaning of the data.” Within each schema of SIMICA, the primary data
types are defined as entities, many of which have identifiers as indicated by “description” in the entity
definition.

The syntax of an entity definition consists of

ENTITY entity id [supertype] [subtype] ';' entity body END ENTITY

r..
’
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and an entity is represented in EXPRESS-G as

entity id

B.3 Attribute

An attribute is defined to be “a trait, quality or property that is a characteristic of an entity.” Attributes
provide the primary elements of the definition of the entity body. Since entities are type definitions,
frequently, attributes are of types as defined by other entities.

Attributes may be optional or required. Frequently, attributes in SIMICA are defined to be sets, and many
of these sets have minimum cardinality of zero. An attribute that is optional is intended to be different from

an attyibutewrthrcardimatity of zero-Foramoptiomatattribute; - s tamtiated mode Ty or Ty T

that a
attriby

tribute. If an attribute is required but may have a cardinality of zero, then a placehold
te shall be included in the instantiation even though no value is assigned.

The syntax of a simple attribute definition consists of
afctribute id ':' [OPTIONAL] base type ';'
Requifed attributes are defined between entities or an entity and a type arid’are represented in EX
as
attribute id

enfity id 1 — entity id)2
In thij case, entity id 1 has attribute attribute, 1'd which has type entity id 2.Th
the lirfe can be treated as an “arrow-head” which dé¢termines the direction of the relationship bq
two entities.
Similgrly, optional attributes are defined between entities or an entity and a type and are repr
EXPRESS-G as

) . attribapte id . )

enfity id 1 ,,,,,,,,,,;;,,(j entity id 2
Finally, attributes can be~defined to have an inverse relationship in which the named attri
entifty id 2 above).is associated with the declared entity (e.g., entity id 1 above). )
EXPRESS specification, an inverse relationship is identified with the INVERSE keyword, and
following INVERSE define the inverse attribute.
The syntax\for an inverse attribute consists of

ot include
br for that

PRESS-G

e circle on
tween the

esented in

pute (e.g.,
Vithin the
attributes

a

ttribute id ':' [ SET [ '[' bound 1 ':' bound 2 '"]'" ] OF ]

entity id FOR attribute id ';'

An example illustrating the use of inverse attributes can be represented in EXPRESS-G as

attribute id 1
(’) (INV) attribute id 2

entity id 1
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