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FOREWORD
The Interna Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national technical committees (IEC National Committees). The object of IEC is to promote

this end and in
Technical Repor
Publication(s)”). Th
in the subject dealt
governmental organizati

IEEE Standards documen

ition to other activities, IEC publishes International Standards, Technical Specifications,

licly Available Specifications (PAS) and Guides (hereafter referred to as “IEC

aration is entrusted to technical committees; any IEC National Committee interested

may participate in this preparatory work. International, governmental and non-
ising with the IEC also participate in this preparation.

IEEE Standards Associatio E-SA) Standards Board. IEEE develops its standards through a consensus

development process, which %together volunteers representing varied viewpoints and interests to achieve

the final product. Volunteers ar€ not necessarily members of IEEE and serve without compensation. While IEEE

administers the process and establighes rules to promote fairness in the consensus development process, IEEE
‘tSs‘

developed within IEEE Societies and Standards Coordinating Committees of the
ft( BE

does not independently evaluate, , or verify the accuracy of any of the information contained in its
standards. Use of IEEE Standards uments is wholly voluntary. IEEE documents are made available for use
subject to important notices and legal i$ imers (see http://standards.ieee.org/IPR/disclaimers.html for more
information).

IEC collaborates closely with IEEE in accor ce with conditions determined by agreement between the two
organizations.

opinion on the relevant subjects since each te al committee has representation from all interested IEC
National Committees. The formal decisions of IE technical matters, once consensus within IEEE Societies
and Standards Coordinating Committees has been ed, is determined by a balanced ballot of materially
interested parties who indicate interest in reviewin proposed standard. Final approval of the IEEE
standards document is given by the IEEE Standards As tion (IEEE-SA) Standards Board.

IEC/IEEE Publications have the form of recommendatio r international use and are accepted by IEC
National Committees/IEEE Societies in that sense. While"a sonable efforts are made to ensure that the
technical content of IEC/IEEE Publications is accurate, IEC*0r IEEE cannot be held responsible for the way in

which they are used or for any misinterpretation by any end um

In order to promote international uniformity, IEC National s undertake to apply IEC Publications
(including IEC/IEEE Publications) transparently to the maximum ekt Eossible in their national and regional

The formal decisions of IEC on technical matt I&ress as nearly as possible, an international consensus of

publications. Any divergence between any IEC/IEEE Publication a corresponding national or regional
publication shall be clearly indicated in the latter.

IEC and IEEE do not provide any attestation of conformity. Independent ication bodies provide conformity
assessment services and, in some areas, access to IEC marks of conform and IEEE are not responsible

for any services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication. f
No liability shall attach to IEC or IEEE or their directors, employees, servants
experts and members of technical committees and IEC National Committees, or
and the Standards Coordinating Committees of the IEEE Standards Association (I
for any personal injury, property damage or other damage of any nature whatsoever,

hegdirect or indirect
or for costs (including legal fees) and expenses arising out of the publication, use of, liance 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 referuApublications is
indispensable for the correct application of this publication.

ents including individual
ers of IEEE Societies
) Standards Board,

Attention is drawn to the possibility that implementation of this IEC/IEEE Publication may %equjre’yuse of
material covered by patent rights. By publication of this standard, no position is taken with réspegt to the
existence or validity of any patent rights in connection therewith. IEC or IEEE shall not be held resp i for
identifying Essential Patent Claims for which a license may be required, for conducting inquiries into the |
validity or scope of Patent Claims or determining whether any licensing terms or conditions proxgifin
connection with submission of a Letter of Assurance, if any, or in any licensing agreements are reason 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.


http://standards.ieee.org/IPR/disclaimers.html
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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.

T%t of this standard is based on the following documents:
/’ IEEE Std FDIS Report on voting

1636 (2009) 91/1359/FDIS 91/1370/RVD

Full inforw%on the voting for the approval of this standard can be found in the report on

voting indi in the above table.

The IEC Techn@

of this publicationfwj
under "http://webs
publication will be

* reconfirmed, ®:

* withdrawn,
» replaced by a revised edifion, ar

« amended. {S\

ommittee and IEEE Technical Committee have decided that the contents
remain unchanged until the stability date indicated on the IEC web site
iec.ch” in the data related to the specific publication. At this 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
cess, exchange, and analysis of historical diagnostic and maintenance information. This will
ess the pervasive need of organizations to assess the effectiveness of diagnostics for
plex systems throughout the product life cycle. The use of formal information models will
jitate exchanging historical maintenance information between information systems and
a ﬂ@s tools. The models will facilitate creating open system software architectures for maturing
Sys diagnostics.

Keywo;w#ESTATE, Automated Test Markup Language (ATML), diagnostic maturation,
IEEE 163 aintenance Action Information, maintenance data, Software Interface for
Maintenanc€ In imation Collection and Analysis (SIMICA), Test Results and Session Information

4
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IEEE Introduction

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

ﬁ rgquirement for a specification for access and exchange of diagnostic and maintenance product
i y tion has arisen due to a pervasive need for the organizations who deliver complex systems to
mo(i;s the effectiveness of their product health management solutions in their customers’ application
domains._Accordingly, The IEEE SCC20 Diagnostic and Maintenance Control (DMC) subcommittee has
underte task of developing a standard which fulfills this need. It is envisioned that SIMICA will
fulfill thi @ for all such consumers of diagnostic and maintenance data.

Q

Laws and regula

Users of IEEE Standards do@t t¢ should consult all applicable laws and regulations. Compliance with
the provisions of any IEEE Stzj s document does not imply compliance to any applicable regulatory
requirements. Implementers of standard are responsible for observing or referring to the applicable
regulatory requirements. IEEE does ngtsby the publication of its standards, intend to urge action that is not
in compliance with applicable laws, a&ese documents may not be construed as doing so.

Copyrights /&

This document is copyrighted by the IEEE. It { & available for a wide variety of both public and
private uses. These include both use, by referen laws and regulations, and use in private self-
regulation, standardization, and the promotion of ering practices and methods. By making this
document available for use and adoption by public aut es and private users, the IEEE does not waive

any rights in copyright to this document.

Updating of IEEE documents %

Users of IEEE Standards documents should be aware that these docun@s ay be superseded at any time
by the issuance of new editions or may be amended from time to time thefugl, the issuance of amendments,
corrigenda, or errata. An official IEEE document at any point in time con of the current edition of the
document together with any amendments, corrigenda, or errata then in effectf ﬁder to determine whether
a given document is the current edition and whether it has been amen @rough the issuance of
amendments, corrigenda, or errata, visit the IEEE-SA Website at http://stan .org/index.html or
contact the IEEE at the address listed previously. For more information ab@the EEE Standards
Association or the IEEE standards development process, visit IEE% Website at
http://standards.ieee.org/index.html. :

S
0

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:
Aittp://standards.ieee.org/findstds/errata/index.html. Users are encouraged to check this URL for errata
iodically.

: ‘

P@ts

Attenti Iled to the possibility that implementation of this standard may require use of subject matter
covered nt rights. By publication of this standard, no position is taken by the IEEE with respect to

the existe alidity of any patent rights in connection therewith. If a patent holder or patent applicant
has filed a st@e t of assurance via an Accepted Letter of Assurance, then the statement is listed on the
IEEE-SA Websifc at http://standards.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may
indicate whether ubmitter is willing or unwilling to grant licenses under patent rights without
compensation or un asonable rates, with reasonable terms and conditions that are demonstrably free of
any unfair discriminati &applicants desiring to obtain such licenses.

Essential Patent Claims ist for which a Letter of Assurance has not been received. The IEEE is not
responsible for identifying tial Patent Claims for which a license may be required, for conducting
inquiries into the legal validity orsope of Patents Claims, or determining whether any licensing terms or
conditions provided in connecxmith submission of a Letter of Assurance, if any, or in any licensing
agreements are reasonable or -discriminatory. Users of this standard are expressly advised that
determination of the validity of any t rights, and the risk of infringement of such rights, is entirely
their own responsibility. Further info 1on may be obtained from the IEEE Standards Association.

Published by IEC under license from IEEE. © 2013 IEEE. All rights reserved.
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IMPORTANT NOTIC%E Standards documents are not intended to ensure safety, health, or
environmental protection, nsure against interference with or from other devices or networks.
Implementers of IEEE Standards documents are responsible for determining and complying with all
appropriate safety, security, j nmental, health, and interference protection practices and all
applicable laws and regulations.&‘gY

This IEEE document is made av e for use subject to important notices and legal disclaimers.
These notices and disclaimers appeargip all publications containing this document and may
be found wunder the heading @ Notice” or “Important Notices and Disclaimers
Concerning IEEE Documents.” They c 0o be obtained on request from IEEE or viewed at
http://standards.ieee.org/IPR/disclaimers. htnd.
2%
/7

%
&

This Standard Software Interface for Maintenance Informatiox@ ction and Analysis (SIMICA) was
developed by the Diagnostic and Maintenance Control Subcommitfee 8f the IEEE Standards Coordinating
Committee 20 on Test and Diagnosis for Electronic Systems (SC @ provide standard, unambiguous
definitions of maintenance information semantics, interrelationships, ccess services. This standard
defines a formal conceptual information model to relate maintenancg ®formation across concrete
information models. These models are related to the maturation of dia@l ystems and as such are
directly related to IEEE Std 1232™'. However this standard, in conjunction its component standards,
can also be used independent of AI-ESTATE. w

1. Overview

1.1 General

The goals of the 1636 family of standards are summarized here: : 5

— Provide definitions of maintenance concepts and terminology relevant to waturation of

communication of such data.
" Information on references can be found in Clause 2. \S\

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

diagnostic systems.
— Provide a set of information models that will serve as a basis for unambiguous inte@tn and
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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
information that is used and generated during related diagnostic and maintenance processes. The
infermation model contained in this document provides a standard model of the top-level information
oneepts that support these processes. Other components of this family of standards will further develop
M tual decompositions of key elements of these processes down to the elemental data level, where
spgib software interfaces can be represented. The relationship of these components to each other is
showh in Figure 1. IEEE Std 1636.1™ defines an information model and XML schema for exchanging test
result sion information. IEEE P1636.2™ defines an information model and XML schema for
exchang intenance action information. Precise specification of the semantics of these data elements
will provic@ asis for services supporting the unambiguous exchange of information between producers
and consumefs of historical diagnosis and maintenance information in a platform-independent manner.
SIMICA exhibn@lose relationship to the IEEE Std 1232 through its direct use of Dynamic Context
Model historica s of diagnostic sessions, which is also shown in Figure 1. The intent of this
relationship is to diagnostic session information to associated maintenance actions for further
analysis and maturati iagnostic models and reasoner learning mechanisms.

1232 Dynamic

1636.1 Test Context Model

P1636 SIMICA

Figure 1—Relationship of SIMICA co nent EXPRESS schemata

allow inclusion of relevant new maintenance informatio nts currently outside the scope of the

This standard family provides a controlled extension mec‘ha@:f its software interface components to
SIMICA specification.

ormats. Implementations that use
use of SIMICA interfaces with

The SIMICA family of standards defines key information specificati
only these specification formats will be portable. This does not pre
non-conformant specification formats; however, such implementations

Software specifications defined in the SIMICA family of standards will s@
information between conformant applications. This will allow a lar
implementation of information application architectures that support informati
maintenance information services (such as, but not limited to, client-server ap
architectures, etc.).

ree of flexibility in
e and realize various

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

ystems containing data pertinent to the diagnosis and maintenance of complex systems consisting of

)dware, 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

1agnostic and maintenance information. The standard will use the information models of IEEE Std 1232 as
ation.

1.3P

The purpose ¢f this standard is to specify a software interface for access, exchange, and analysis of product
diagnostic an ntenance information. This will address the pervasive need of organizations to assess the
effectiveness o stics for complex systems throughout the product life cycle. The use of formal
information modefs facilitate exchanging historical maintenance information between information
systems and analysis . The models will facilitate creating open system software architectures for

maturing system diagn .

1.4 Application s

*

information relevant to the diagnosi maintenance of systems. In the event of conflict between this

This standard should be applied in t§ development of software applications that access or provide
standard and a component standard®in the IEEE 1636 family, the component standard shall take

precedence. In the event of conflict bet is standard and a related standard such as IEEE Std 1232, the
standard as it applies to the information be oduced shall take precedence. In the event of any conflict
between model comments and lexical definitio xical definitions shall take precedence.

A
1.5 Conventions used in this document @

Clause 5 presents entity and concept definitions using t PRESS language as defined in ISO 10303-
11:1994 and uses the following conventions in their presentati@

All specifications in the EXPRESS language are given in the @rier type font when model elements
are represented outside the scope of the model. O

This standard uses the vocabulary and definitions of relevant IEE@ dards. In case of conflict of
dff?

definitions, the following precedence shall be observed: 1) Clause 3, itions; 2) The Authoritative
Dictionary of IEEE Standards Terms [B1]* with preference given to vers f those definitions that are

attributed to SCC20 standards. /

The following referenced documents are indispensable for the application of this docurilrelﬁ,e., they must
be understood and used, so each referenced document is cited in text and its relationship to th%ment is

2. Normative references

explained). For dated references, only the edition cited applies. For undated references, the 1 edition of
the referenced document (including any amendments or corrigenda) applies.

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

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). **

d Analysis (SIMICA): Exchanging Test Results and Session Information via the eXtensible Markup
uage (XML).
131636.2TM/D3.O (August 2008), Draft Trial-Use Standard for Software Interface for Maintenance
Infermation Collection and Analysis (SIMICA): Exchanging Maintenance Action Information (MAI) via
the &Xtensible Markup Language (XML).’

XEE Std 1636.1™-2007, IEEE Standard for Software Interface for Maintenance Information Collection
L

Exchange
Switzerland:

11: Description methods: The EXPRESS language reference manual, Geneva,
tional Organization for Standardization.®

3. Definitions

Q

For the purposes of this rd, the following terms and definitions apply. The Authoritative Dictionary
of IEEE Standards Terms should be referenced for terms not defined in this clause. This clause
defines terms used in the SBMICA®set of standards. A clear understanding of the following terms with
respect to testability and diagn flity is particularly important in order to understand this standard.

3.1 architectural device: In the cof software systems, a means that facilitates the arrangement of
software components or model elemenfs

to ifcomplish a specific purpose.
3.2 conceptual information model: A ﬁ)rmation model that is independent of any particular
instantiation form, i.e., is never intended to be @zed.

3.3 concrete information model: An informatio@él that is specialized to take account of a particular
instantiation method or data exchange format.

3.4 diagnostic maturation: The process of monitoring %stic system predicted vs. actual performance
to identify and implement corrective action. The goal is t ance diagnostic effectiveness throughout the

product life cycle. Diagnostic elements that may benefit fro maturation process include (but are not
limited to) diagnostic models, system performance mo programs, and even product design
improvements.

3.5 information model: A formal description of types of ideas, fa d processes that together form a

model of a portion of interest of the real world and which provides an g't set of interpretation rules.

3.6 level of indenture: A hierarchical partition in a physical or functional ecomposition.

©
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