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SOFTWARE INTERFACE
FOR MAINTENANCE INFORMATION COLLECTION
AND ANALYSIS (SIMICA):
COMMON INFORMATION ELEMENTS

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
internaten caamci estoen A Hhg-stanrdaretzaten ieatand erte-felds. To
this ¢nd and in addition to other activities, IEC publishes International Standards, Technical Spéeifications,
Techpical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred’™\{o [as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Comnittee ifterested
in thp subject dealt with may participate in this preparatory work. International, goverpmental gnd non-
governmental organizations liaising with the IEC also participate in this preparation.

IEEE|Standards documents are developed within IEEE Societies and Standards Coordifiating Committees of the
IEEE| Standards Association (IEEE-SA) Standards Board. |IEEE develops its standards through a cgnsensus
develpopment process, which brings together volunteers representing varied viewpginis and interests tq achieve
the fipal product. Volunteers are not necessarily members of IEEE and serve witheut compensation. While IEEE
administers the process and establishes rules to promote fairness in the consensus development process, IEEE
does|not independently evaluate, test, or verify the accuracy of any0f‘“the information contain¢d in its
standards. Use of IEEE Standards documents is wholly voluntary. IEEE doeiments are made availablg for use
subjelct to important notices and legal disclaimers (see http://standardsyeee.org/IPR/disclaimers.html [for more
information).

IEC gollaborates closely with IEEE in accordance with conditiofis)determined by agreement betweer| the two
orgarjizations.

The formal decisions of IEC on technical matters express, as.nearly as possible, an international congensus of
opinipn on the relevant subjects since each technical committee has representation from all interested IEC
Natiognal Committees. The formal decisions of IEEE on.technical matters, once consensus within IEEE $ocieties
and $tandards Coordinating Committees has been“reached, is determined by a balanced ballot of materially
intergsted parties who indicate interest in reviewing the proposed standard. Final approval of the IEEE
standards document is given by the IEEE Standards Association (IEEE-SA) Standards Board.

IEC/IEEE Publications have the form of recommendations for international use and are accepted by IEC
Natignal Committees/IEEE Societies in thabt sense. While all reasonable efforts are made to ensure| that the
techrjical content of IEC/IEEE Publications’is accurate, IEC or IEEE cannot be held responsible for tHe way in
whicl} they are used or for any misintérpretation by any end user.

In orfger to promote international_uniformity, IEC National Committees undertake to apply IEC Pullications
(inclyding IEC/IEEE Publications) transparently to the maximum extent possible in their national and|regional
publigations. Any divergencee\between any IEC/IEEE Publication and the corresponding national or|regional
publigation shall be clearly indicated in the latter.

IEC 3gnd IEEE do not provide any attestation of conformity. Independent certification bodies provide conformity
asse$sment services ‘and, in some areas, access to IEC marks of conformity. IEC and IEEE are not regponsible
for afy services catried out by independent certification bodies.

All ugers should _ensure that they have the latest edition of this publication.

No ligbility shall attach to IEC or IEEE or their directors, employees, servants or agents including ihdividual
expefts¢and”members of technical committees and IEC National Committees, or volunteers of IEEE Pocieties
and fhexStandards 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 61636-99/IEEE Std 1636.99 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

1636.99 (2013)

91/1361/FDIS

91/1372/RVD

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

voting indicated in the above table.

The IEC Technical Committee and IEEE Technical Committee have decided that the(¢pntents
of this publication will remain unchanged until the stability date indicated on the I[EC web site
under 'lhttp://webstore.iec.ch" in the data related to the specific publication. At this date, the

puincaIion will be

* reconfirmed,

* withdrawn,

. replaced by a revised edition, or
+ amended.
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Abstract: This standard is intended to promote and facilitate interoperability between
components of SIMICA. The standard defines EXPRESS information models and XML schemas
that together define the common information elements supporting these interfaces.

Keywords: automated test system (ATS), eXtensible markup language (XML), IEEE 1636.99™,
session information, Software Interface for Maintenance Information Collection and Analysis
(SIMICA), test results, XML schema

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



http://www.ieee.org/web/aboutus/whatis/policies/p9-26.html
https://iecnorm.com/api/?name=6432e4c878047cf2aea2285e1dd505ea

IEC 61636-99:2016
IEEE Std 1636.99-2013 —Vvi—

IEEE Introduction

This introduction is not part of IEEE Std 1636.99™-2013, IEEE Standard for Software Interface for Maintenance
Information Collection and Analysis (SIMICA): Common Information Elements.

Maintainers of complex systems require the ability to capture and share historical test and maintenance-
related information in a way that supports such activities as performance analysis, post-production product
improvement, maintenance process improvement, and diagnostic maturation. Principal stakeholders of this
project include but are not limited to maintenance organizations within various Departments/Ministries of
Defense, the commercial airlines, the automotive industry, and the telecommunications industry. This
standard is being developed as a component of the IEEE 1636™ Software Interface for Maintenance
Information Collection and Analysis (SIMICA) project. SIMICA’s purpose is to specify a software
intefface for access, exchange, and analysis oI product diagnosfic and maintenance 1nIoJ;mati0n.
Maintenance action information provides a subset of the data needed to satisfy SIMICIA requirements.

The use of formal information models will facilitate exchanging historical maintendnee infdrmation
betyeen information systems and analysis tools. The models will facilitate creating op&in system goftware
arcljitectures for maturing system diagnostics.

Theg XML schema described in this standard where appropriate utilizes and-references componengs of the
IEHE Std 1671™ schema set.

It ip anticipated that these schemas will be used throughout iadustries that utilize diagnogtic and
maiptenance data as an exchange format that can be understood by humans or machines. In order tp ensure
widp acceptance throughout the user community, the schemas-lave been designed to encompass|a broad
range of use cases. To accommodate use cases beyond the #€léased design, the schemas provide mians for
usef extensibility.

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

for Maintenance Information Collection
) N

ommon Information Elements

IMPORTANT NOTICE: IEEE Standards documents are not intended to. ensure safety, security) health,
or ¢nvironmental protection, or ensure against interference with oy from other devices or ngtworks.
Implementers of IEEE Standards documents are responsible for determining and complying with all
opriate safety, security, environmental, health, and intenference protection practices land all

iy IEEE document is made available for use subject ‘to important notices and legal disclaimers.
e notices and disclaimers appear in all publications containing this document ampd may
be |found under the heading “Important Notice” or “Important Notices and Dis¢laimers
Concerning IEEE Documents.” They can also.'be obtained on request from IEEE or vigwed at
http)://standards.ieee.org/IPR/disclaimers. html:

1. Dverview

1.1 General

Thi$ standard, which is’a component of the Software Interface for Maintenance Information Collection and
Andlysis (SIMIEGA) standard, was developed by the Diagnostic and Maintenance Control Subcomrittee of
the [EEE Standards Coordinating Committee 20 (SCC20) on Test and Diagnosis for Electronic Syftems to
proyide standard, unambiguous definitions of common SIMICA element semantics, and interrelatiopships.

Thi$ standard specifically describes a set of formal specifications consisting of the logical representation of
the information that is common between [EEE Std 1636.1™ and IEEE Std 1636.2™, which may be used
during related diagnostic and maintenance processes. The information model contained in this document
provides a normative formal specification of the information concepts and precise semantics that support
the unambiguous exchange of information between producers and consumers in a platform-independent
manner.

Published by IEC under license from IEEE. © 2013 IEEE. All rights reserved.
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The schemas described in this document are intended to be shared by all SIMICA “dot” standards. The
Express schema in this standard is based on ISO 10303-11:1994 [B9]'. The XML schema associated with
this standard is based on the W3C eXtensible Markup Language (XML) 1.0 Recommendation [B1]”.

1.2 Application of this documents annexes
This document includes three annexes. Of these three, two are normative (Annex A and Annex B).
Annex A contains the description of each of the XML schema elements and types.

Annex B contains the description of the EXPRESS and EXPRESS-G model elements.

Anllex C is informative, and thus is provided strictly as information, for both users and maintaifierg of this
docpment.

1.3| Scope
Thel SIMICA family of standards provides an implementation-independent software interfaces to inf¢rmation
systems containing data pertinent to the diagnosis and maintenance of-complex systems consisting of

hardware, software, or any combination thereof. This standard defines¢EXPRESS information moglels and
XML schemas that together define the common information elements supporting these interfaces.

1.4 Referenced IEEE Standards

SIMICA Common makes reference to IEEE Std 1671N™-2010 Annex B.1. This normatively referenced
IEHE standard, when utilized, is therefore consideredpart of the SIMICA definition.

1.5/ Application

Thi$ standard provides a specification for information shared by SIMICA “dot” standards (e.g., IEEE Std
163p.1, IEEE Std 1636.2). Anticipated users of this standard include the following:

o

System developers

o

System mainfainers

c)  Reliability;maintainability, and diagnostic analytical applications

1.6/ Conventions used in this document

1.6.1 General

In accordance with IEEE Standards Style Manual [B3], any schema examples will be shown in Courier
font. In cases where instance document examples are necessary to depict clearly use of a schema type or
element, such examples will also be shown in Courier font. When the characters “...” appear in an
example, it indicates that the example component is incomplete.

! The numbers in brackets correspond to those of the bibliography in Annex C.
2 W3C is a registered trademark of the World Wide Web Consortium.

Published by IEC under license from IEEE. © 2013 IEEE. All rights reserved.
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All simple types, complex types, attribute groups, and elements will be listed; explanatory information will
be provided, along with examples if additional clarification is needed. The explanatory information shall
include information on the intended use of the elements and/or attributes where the name of the entity does
not clearly indicate its intended use. For elements derived from another source type (e.g., an abstract type),
only attributes which extend the source type shall be listed; details regarding the base type shall be listed
along with the base type.

When referring to an attribute of an XML element, the convention of /element]@/[attribute] shall be used.
In cases where an attribute name is referred to with no associated element, the attribute name shall be
enclosed in single quotes.

In tables that describe XML elements, the column “Use” indicates the occurrence constraints for each
element.

“Required” indicates that the element shall appear exactly once.

o o

“Optional” indicates that the element may appear once or not at all.

(¢}

“1..00” indicates that the element shall appear at least once and may appear multiple times.

d) “0..0” indicates that the element may appear multiple times, once, or not a@talt.

All[specifications for the EXPRESS language are given in the Cougdier type font which |ncludes
references to entity and attribute names in the supporting text.

Thi$ standard uses the vocabulary and definitions of relevant IEEE standards. In case of comflict of
definitions, except for those portions quoted from standards, the following precedence shall be obsdrved: 1)
Clafise 3, and 2) The IEEE Standards Dictionary Online [B21}

1.6]2 Word usage
In gccordance with the IEEE Standards Style-Manual [B3], the word shall is used to indicate mgndatory
reqyirements strictly to be followed in ordet“to conform to the standard and from which no devjation is
permitted (shall equals is required to).,The use of the word must is used only to describe unayoidable

situptions. The use of the word wil/ is,only used in statements of fact.

The word should is used to indicate that among several possibilities one is recommended as parficularly
suitpble, without mentioning or excluding others (should equals is recommended that).

The word may is used\to’ indicate a course of action permissible within the limits of the standajd (may
equpls is permitted (o)

Theg word cap-isused for statements of possibility and capability (can equals is able to).

* IEEE Standards Dictionary Online subscription is available at:
http://www.ieee.org/portal/innovate/products/standard/standards_dictionary.html

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

IEEE Std 1636™-2009, IEEE Standard for Software Interface for Maintenance Information Collection and
Analysis (SIMICA).*

IEEE Std 1671™-2010, IEEE Standard for Automatic Test Markup Language (ATML) for Exchanging
Automatic Test Equipment and Test Information via XML.

3. Pefinitions, acronyms, and abbreviations

3.1| Definitions

For| the purposes of this document, the following terms and definitions\@pply. The [EEE Stundards
Diclionary Online [B2] should be consulted for terms not defined in this)clause. In the event a| term is
explicitly redefined, or defined in more detail, in an SIMICA component(standard, the component sfandards
definition shall be normative for that SIMICA component standard.

conjponent (in eXtensible Markup Language (XML) schema): The generic term for the building blocks
that compose the abstract data model of the schema.

eXtensible Markup Language (XML) attribute: Name-value pair associated with an XML elemeft.

eXtensible Markup Language (XML) document: A (text) data object that conforms to the XML
reqyirements for being well-formed (as defined, by W3C).

eXtensible Markup Language (XML) namespace: A method for distinguishing XML elemgnts and
attrfbutes that may have the same name but different meanings. A URL is used as a prefix to p “local
nanje.” This combination ensuresithe uniqueness of the element or attribute name. The URL is used only as
a why to create a unique prefix and does not have to resolve to a real page on the Internet.

NOTE—See Namespacesin XML 1.0 [B10] and Schenk and Wilson [B11]°.

eXtensible Markup.Language (XML) schema: The structure or framework used to define a datg record.
Thi$ includes edeh-field’s name, type, shape, dimension, and mapping.

framework; A framework is a real or conceptual structure expressed as a set of abstract clasges. The
framework provides a context for the components to be used.

instance document: A textual information set grouped for some purpose that is governed by a single XML
schema.

* IEEE publications are available from The Institute of Electrical and Electronics Engineers (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.
® Notes in text, tables, and figures are given for information only and do not contain requirements needed to implement the standard.

Published by IEC under license from IEEE. © 2013 IEEE. All rights reserved.
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maintenance: Activity intended to keep equipment (hardware) or programs (software) in satisfactory
working condition, including replacements, adjustments, repairs, software/firmware updates, and program
improvements. Maintenance can be preventative or corrective (adapted from MIL-STD-1309D [B12]).

particle (in eXtensible Markup Language (XML) schema): A kind of component.

sequence (in XML schema): A compositor for model group schema components which specifies that
subordinate elements in an instance document must correspond, in order, to the specified particles.

3.2 Acronyms and abbreviations

AI-ESTATE Artificial Intellisence Exchange and Service Tie to All Test Environments

ATML Automatic Test Markup Language

AT} automatic test system

ISO International Organization for Standardization

ol object identifier

SIMICA Software Interface for Maintenance Information Colleétion and Analysis

URL uniform resource locator

URN uniform resource name

uur unit under test

w3 World Wide Web Consortium

XML eXtensible Markup Language

4. SIMICA common elements

4.1 SIMICA common element partitioning

Corhmon elements provide for the definition of XML types and attributes that are utilized within mpre than
one|SIMIGAsfamily XML schema.

Corhmon element XML schemas are reference XML schemas containing only type definitions thaf may be

used in other XML schemas. They have no root element, and there will be no instance documents directly
validated against them.

Having each SIMICA family XML schema include the SIMICA common elements allows for a consistent
definition of shared XML types and prevents each XML schema from defining XML types used by other
SIMICA family XML schemas (which would have had to also define that XML type, possibly differently).

SIMICA Common elements as a result are simply a toolbox for the SIMICA family XML schemas to
include.

Published by IEC under license from IEEE. © 2013 IEEE. All rights reserved.
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SIMICA defines one common element XML schema:

SIMICACommon.xsd: provides SIMICA-unique types and attributes.

This SIMICA common element XML schema is defined in Annex A.

The EXPRESS and EXPRESS-G models of SIMICA Common elements are defined in Annex B.

Every SIMICA family component XML schema shall include the SIMICA common element XML schema.

Every SIMICA family component shall reference the SIMICA common element EXPRESS models.

4.2 Use of the IEEE Std 1671 Common.xsd schema
The SIMICACommon.xsd schema includes the IEEE Std 1671 Common.xsd schema.

Haying the SIMICA common elements XML schema include the ATML common elements XML|schema
allos for a consistent definition of shared XML types and prevents each XMLIyschema from flefining
XML types used by other SIMICA and ATML family XML schemas.

5. EXPRESS model, EXPRESS-G diagram, and XML schema names and
logations

The IEEE provides a download site for material published, in‘association with IEEE Standards, pregented in
madhine friendly format. This material is digital rights.mahagement restricted use material. The $IMICA
famjily of standards utilizes this download site to allow easy accessibility to all of the SIMICA family
EXPRESS models and XML schemas (and in sonie{cases, example XML instance documents). As flepicted
by Figure 1, the IEEE download site (http://standards.ieee.org/downloads/) contains several folddrs, each
folder labeled by an associated IEEE standards humber (e.g., IEEE 1636 standards are in the 1636| folder).
Each folder under the “base” IEEE standards number contains the material (XML schemas, etc)|for that
famfily member. Family members are identified by their “dot” standard number (if it is a “dot” sfandard)
and|the year in which that standard yas published by the IEEE.

NOTE 1—Standards that are revised will contain a folder for the year in which the standard is reissued. Both folders
(forfeach year the standard was\published) will be present on the IEEE download Web site.

NOTE 2—Providing a particular standard has associated material that is to be made available via the downlpad Web
site,| folders for thatistandard are not available until the standard is published by the IEEE.

Figpire 1 depicts a portion of the IEEE download site, as it pertains to the SIMICA family of standards.

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



https://iecnorm.com/api/?name=6432e4c878047cf2aea2285e1dd505ea

IEC 61636-99:2016

IEEE Std 1636.99-2013
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1636.2-2010

S S—
1636.99-2013

1671/

1671-2010

Figure 1—SIMICA-related IEEE download site structure

The IEEE Std 1636.99-associated XML schema®s name, and the IEEE download site folder lq
whdre the XML schema shall be located, is-as defined in Table 1. Where the IEEE 1636.99 as
EXPRESS model shall be located, is as defined in Table 2.

Table 1—IEEE Std"1636.99 XML schema names and folder locations

cations;
sociated

(omponent |Defined in XML schema name IEEE download site folder (see Figure 1)
SIMICA Annex A SIMICACommon.xsd 1636/1636.99-2013
Common

Tfnble 2-—IEEE Std1636.99 EXPRESS model and diagram names and folder location

)

duulpuucut Pefimed-im EXPRESS mudd-n'ame——l'E'E'E—dU'WTrluad'sim'fulﬂer(see-F'igurc 1)
SIMICA
Common
EXPRESSS | Annex B.1 1636.99.exp 1636/1636.99-2013
Model
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The XML schema identified in Table 1 includes the ATML common XML schema. The ATML common
element XML schema name and the IEEE download site folder locations and where the XML schema shall
be located is as defined in Table 3.

Table 3—ATML common element XML schema names and locations

Component |Defined in XML schema name IEEE download site folder
IEEE Std
Common 1671-2010 Common.xsd 1671/1671-2010
Annex B.1

6. Conformance

The minimal expectation for XML instance documents conformant with this document shall bg that a
popplated XML instance is considered valid if it complies with:

a) The SIMICA Common XML schema (defined in Annex A of this dogument, and available as

described in Clause 5).

b) The SIMICA Common EXPRESS model (defined in Annex B of this'document, and avajlable as
described in Clause 5).

c) The ATML Common XML schema (defined in Annex B.kof IEEE Std 1671, and avaflable as
described in Clause 5).

7. XKML schema extensibility

A frovision in the XML schema of an extension mechanism is necessary to ensure the viability of the
spe¢ification and allow producers and consumérs of SIMICA XML instance documents to interogerate in
thode cases where there is a requirement~to exchange relevant data that is not included| in the
SIMICACommon.xsd schema. The use-~of the extensions shall be done in a way that ensuref that a
conformant consumer can utilize the“extended file without error, discard, or otherwise sidegtep the
extgnded data and use the non-ext€nded portions of the data as it is intended—without error o1f loss of
fun¢tionality.

Extgnsions shall be additienal information added to the content model of the element being extendefl.
Extgnsions shall not repackage existing information entities that are already supported by this standjrd.
An fextended inStance document shall be accompanied by the extension XML schema and documgentation

suffficient toexplain the need for the extension as well as the underlying semantics and relationship(f) to the
bas¢ schema.

SIMTCAC oMo, XSd SUPPOTTS TWO TOTTIS Of CXICTISIO:

a)  Wildcard-based extensions allow for the extension of SIMICA schemas with additional elements.

b) Type derivation allows for extending the set of data types by deriving a new type from an existing
type.

XML schemas control the location and type of extension allowed.

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



https://iecnorm.com/api/?name=6432e4c878047cf2aea2285e1dd505ea

IEC 61636-99:2016
IEEE Std 1636.99-2013 -9-

An element has an extensible content model if in instance documents that element can contain elements and
data beyond that specified by the schema. SIMICA schemas should explicitly identify where they can be
extended. Only elements from a namespace different from the document namespace should be allowed in
an extension. The schema shall use the SIMICACommon <Extension> type to identify where extension
is allowed.

Allowing the extension of a schema using type substitution should be avoided. Schemas should mark
elements defined via a simple or complex type with the block attribute set to #all if type substitution is to
be avoided. Elements which use type substitution as their means of definition should set the abstract
attribute to true.

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



https://iecnorm.com/api/?name=6432e4c878047cf2aea2285e1dd505ea

An

IEC 61636-99:2016
-10- IEEE Std 1636.99-2013

nex A

(normative)

SimicaCommon XML schema

Should the reader not have a general understanding of XML schemas, there are several XML schema
tutorials available for reference. The XML Schema Part 0: Primer [B13], the XML Schema Tutorial [B14]

and
will

the XML Schema Tutorial, Part 1 [B15] are three available on the World Wide Web. These tutorials
help with the understanding of the contents of the TestResults.xsd schema that this Annex is defining

the elements of.

Pre

als dao o A fall
TATS O ZOCTTIT IS 7 XHITTX arc-as TOTTow.S,

A.1

A1

The namespace prefix “c:” identifies that the type, element, or attribute is containgd\in the XML
schema defined in Annex B.1 of IEEE Std 1671 (Common.xsd).

The namespace prefix “sc:” identifies that the type, element, or attribute is_confained in the XML
schema defined in this Annex (SIMICACommon.xsd).

SIMICACommon.xsd

.1 Root element

attr|

buteFormDefault unqualified

elementFormDefault qualified

targetNamespace urn:IEEE-P1636.99:2013:SinmtigaCommon

A1

.2 complexType Extension

pro

berties final #all

ann

ptation documentation
The Extension coniplex type is provided for the convenience of XML schema developdrs. The
Extension type shall be used only as the base type of extension elements in XML schemas. Such
elements_ate _ptovided to permit implementers to extend a XML schema as required to njeet the
uniquemeeds of their use case. Use follows the W3C standard XML extension mechanism.

A.1

.3 complexType Hardwarelnstance

typg¢

extension of c:Hardwarelnstance

pro

herties base c:Hardwarelnstance

chilfiren c:DescriptionDocumentReference c:Definition c:SerialNumber c:ManufactureDate c:Calibration

c:Components c:ParentComponent c:PowerOn IssueDate Warranty

annotation documentation

Base type for any element containing information characterizing a hardware item.
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A.1.4 complexType IdentificationNumber

type

extension of c:IdentificationNumber

properties

base c:IdentificationNumber

attributes

Name Type Use Default Fixed
number c:NonBlankString  required

type derived by: required
Xs:string

Annotation
documentation

The part

number of the

entity.

documentation
An indication

of whethe
is a part

1 this

number, model

number

T

manufacturerName c:NonBlankString  optional

qualifier c:NonBlankString  optional

other.
docurmen
Identifies

ation
the

name of tle
manufactyrer.

documen
Provides
additionall
descriptiv]
that furthd
specifies
identifies
Identifica
Number.

ation

b data
r

r

he
ion

annptation

documentation
Base type for any element that needs to be identified:

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



https://iecnorm.com/api/?name=6432e4c878047cf2aea2285e1dd505ea

IEC 61636-99:2016
-12- IEEE Std 1636.99-2013

A.1.5 complexType MaintenanceAction

children

InstallAction RepairAction RemoveAction NoAction Description

attributes

Name Type Use Default Fixed Annotation

action]D xs:ID required documentation
A unique identifier
for the
maintenance
action.

name c:NonBlankString  required documentation
A user-friendly
textual name for
the maintenance
action.

startTime. xs:dateTime rpr}nirpr‘ documentation
The date and fime
for theinitiatipon of
a maintenanc
event.
endTime xs:dateTime optional documentatipn
The date and fime
for the terminftion
of a maintenahce
event.
totalTime xs:duration required documentatipn
The aggregatq
personnel timg for
the actual wotk
duration of a
maintenance ¢vent.
preventative  xs:boolean required documentatipn
Identifies wh¢ther
or not the
MaintenanceAction
was performefl as
part of preverftative
maintenance (true)
or not (false).
actionCode  c:NonBlankString  optional documentatipn
The code that{best
describes the
maintenance gction
performed.
Maintenance
organizations
typically havd a list
of organizatiqn-
unique codes fhat
best describe the
reasons for
maintenance gction
performed. This

attribute provides a
place to record that
code. The meaning
and interpretation
of the code is
implementation-
specific.

annotation

documentation
Base type for any element defining a specific action taken in the maintenance of some item or entity.
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A.1.6 element MaintenanceAction/Description

type c:NonBlankString
properties content simple
Facets Kind Value  Annotation

minLength 1
whiteSpace replace

annotation documentation
A detailed textual description of the maintenance action performed.

A.1.7 element MaintenanceAction/InstallAction

typé¢ SystemlInstance
properties content complex
chilfiren c:DescriptionDocumentReference c:Definition c:SerialNumber IssueDate Warranty

annptation documentation
Installation of either a repaired or new component into a unit to complete the repait,

A.1.8 element MaintenanceAction/NoAction

typq c:ItemDescription
properties content complex
chilflren c:Description c:Identification c:Extension
attrjbutes Name Type Use Default Fixed Annotatior
version c:NonBlankString  optional documentation
A string
designatirlg the
version off the
described [item.
name c:NonBlankString ,~eptional documentation
A descriptive
or comman
name for the
described |item.
annptation documentation
The reason for not being able to perform maintenance on the unit.

A. 1.9 element MaintenanceAction/RemoveAction

typé¢ SystemlInstance
properties content complex
chilfiren c:DescriptionDocumentReference c:Definition c:SerialNumber IssueDate Warranty

annptation documentation

The removal of a component to affect a maintenance action.
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A.1.10 element MaintenanceAction/RepairAction

type RepairActionInformation

properties content complex

children ItemRepaired RepairType

annotation documentation
The work required to restore the unit to an operational state.

A.1.11 complexType RepairActioninformation

children ItemRepaired RepairType

Used by clement MaintenanceAction/RepairAction

annptation documentation
Base type for any element defining the work required to restore the unit to an operational State.

A.1[12 element RepairActioninformation/ltemRepaired

typé¢ SystemlInstance
properties content complex
chilfiren c:DescriptionDocumentReference c:Definition c:SerialNumber IssueDate Warranty

annptation documentation
Identification of the item that has been repaired.

A.1.13 element RepairActioninformation/RepairType

typq RepairCode
properties content simple
Facgts Kind Value Annotation

enumeration  Repair
enumeration  Replace
enumeration  Reseat
enumeration  Alignment
enumeration  SoftwateUpgrade
enumeration  UserDefinedCode

annptation documentation
Value for the types of repair actions that can be taken. Allowable values are Repair, Replace, Reseat,
Alignmenty-SoftwareUpgrade, and UserDefinedCode.

A.1.14 complexType Softwarelnstance

typ¢ extension of c:Softwarelnstance
properties base c:Softwarelnstance
children c:DescriptionDocumentReference c:Definition c:SerialNumber c:ReleaseDate IssueDate Warranty

annotation | documentation
Base type for any element that will contain information to identify a software item.
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A.1.15 complexType Systeminstance

type extension of c:Itemlnstance

properties base c:Itemlnstance

children c:DescriptionDocumentReference c:Definition c:SerialNumber IssueDate Warranty

Used by elements MaintenanceAction/InstallAction RepairActionInformation/ItemRepaired

MaintenanceAction/RemoveAction

annotation documentation
Base type for any element describing a specific target of maintenance against which the maintenance
action has been performed.

A.1.16 complexType SysteminstanceReference

typ¢ extension of c:ItemInstanceReference
properties base c:ItemInstanceReference
chilfiren c:InstanceDocumentReference c:Definition
annptation documentation
Base type for any element that require an element to reference a sc:SystemInstarice which has fo
serial number.
A.117 complexType Warranty
used by element SystemlInstanceExtension/Warranty
attrjbutes Name Type Use Default Fixed Annotatior
warrantedBy ~ c:NonBlankString required documentation
Name of the
manufactyrer
which wafrants
the unit.
duration xs:duration required documentation
Time the yinit is
covered by the
warranty, [e.g.,
one-year
warranty, [two-
year warranty,
etc.
effectiveDate " xs:date required documentation
Date whef the
manufactyrer
warranty
begins to fake
effect.
exclusion c:NonBlankString required documentation
Discrepanfcies
in the unif that
are not covered
by the
warranty.
annotation documentation
Base type for any element defining a manufacturer’s legal responsibility for the support of a given
system or item.
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A.1.18 complexType WorkOrder

type extension of ¢:WorkOrder

properties base c:WorkOrder

children c:WorkOrderNumber c:WorkItemNumber c:MaintenanceLevel c:Description c:Extension
annotation documentation

Base type for any element defining identifying information for the item being maintained.

A.1.19 simpleType RepairCode

type restriction of xs:string
properties base  xs:string
Used by element RPpairArtinnInFnrmnﬁnn Rppnir'T\ pe
Facgts Kind Value Annotation
enumeration  Repair
enumeration Replace
enumeration  Reseat
enumeration  Alignment
enumeration  SoftwareUpgrade
enumeration UserDefinedCode
annptation documentation

Base type: restriction of xs:string
Enumerations: Repair | Replace | Reseat | Alignment | SoftwareUpgrdde | UserDefinedCode
This shall be used as the base type for the RepairType to specifypermitted UUT repair codes.
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An

nex B

(normative)

SimicaCommon EXPRESS models

Should the reader not have a general understanding of EXPRESS, there are several overviews of EXPRESS
available for reference. Annex B of IEEE Std 1232: [B5] and Schenk and Wilson [B11] are two available.
These overviews will help with the understanding of the contents of the test results information model that

this

Annex is defining.

B.1

(*

Schpma “SIMICA_ COMMON_MODEL DOT 99” provides semantic definitions,af)concepts cor
each of the information models in the IEEE 1636 SIMICA family of standards.

*)

B.1

Typ

EX]

SIMICA_COMMON_MODEL_DOT_99

.1 AbbreviationType
¢ “Abbreviation” is a string that serves as a shortened fotm for a word or phrase.

PRESS specification:

.

i

B.1

Typ
indi

EX

TYPE AbbreviationType = STRING:

ND TYPE;

.2 AddressComponent

e “AddressComponentprovides a string type to be used in constructing a mailing addres
vidual or an organization.

PRESS specifigcation:

r

i

TYPE~AddressComponent = STRING;

NQ/ TYPE;

hmon to

5 for an
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B.1.3 BooleanType
A data element that contains a Boolean value.

EXPRESS specification:

*)
TYPE BooleanType = BOOLEAN;

END TYPE;
(*

B.1#€tassificationType

Defines a data element for capturing security classification marking information for af data [item or
docphment. Classification markings are user specific and can correspond to DoD markings; MoD mparkings,
proprietary markings, etc.

EXPRESS specification:

*)
TYPE ClassificationType = STRING;
END TYPE;

(*k
B.1.5 Code

Tyge “Code” defines a string type for specifying agshort-hand representation for some object, gvent, or
occpirrence. Such codes, unless otherwise specified, atre assumed to be application or context specifif.

EXPRESS specification:

*)
TYPE Code = STRING;
HND TYPE;

( *
B.1.6 Date
Type “Date” defines a string for representing date information according to the XML date type.

EXPRESS specification:

*)

a b S S
rrro—oaoce

END TYPE;
(*

amn
[®]

B.1.7 DateTime

Type “DateTime” defines a string for representing date and time information according to the XML
dateTime type.
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EXPRESS specification:

*)

TYPE DateTime = STRING;
END TYPE;

(*

B.1

.8 DescriptionType

Type “DescriptionType” provides a string that can be used to describe some entity.

EXPRESS specification:

B.1

Typ
inte

YPE DescriptionType = STRING;

END TYPE;

.9 Duration

e “Duration” corresponds to a string representation of the XML duration data type. This datg
hded to represent a duration of time capturing Gregorian year, day, hour, minute, and

conjponents.

EX

PRESS specification:

*)

.

i

(*

B.1

Typ
add|

EX

TYPE Duration = STRING;

ND TYPE;

.10 EmailAddress

e “EmailAddress’”defines a string type for specifying internet or intranet-based electror
esses.

PRES Sespecification:

*)

TYPE EmailAddress = STRING;

END TYPE;

(*k

type is
second

ic mail
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.11 EqualityComparatorType

A string that defines the type of comparison being performed.

EXPRESS specification:

*)

TYPE EqualityComparatorType

STRING;

WHERE

validComparators OR
(SELF
(SELF

(SELF

: (SELF =
'NE') OR
'CIEQ")
'CINE'") ;

'"EQ")

OR

FT\TT\_'T‘ DL >

IEC 61636-99:2016
IEEE Std 1636.99-2013

(*

For

mal propositions:

vali

B.1

Typ

dComparators

.12 Exclusion

oth¢r agreement.

EX

PRESS specification:

*)

i

(*

B.1

A(

EX]

TYPE Exclusion

STRING;
ND TYPE;

.13 FaultlD

UID that identifies a speeific failure mode within a system item.

PRESS specification®

*)

i

(*

TYPE FaudtID

UUID;
ND (TYPE;

Requires the comparator to be case sensitive (EQ or NE) or case ingensitive
(CIEQ or CINE) to cover equality and inequality.

e “Exclusion” defines a string type for specifying legal eXelusions from some contract, warjanty, or
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B.1.14 Identifier

Type “Identifier” defines a string to be used to identify a specific entity or object using some identification
method other than name.

EXPRESS specification:

*)
TYPE Identifier = STRING;

END TYPE;
(*

B.1T1'5-|'n'e'q'ua:;tyCUlllpalatUl Typr;
A sfring that defines the type of comparison being performed.

EXPRESS specification:

TYPE InequalityComparatorType = STRING;

WHERE
validComparators : (SELF = 'GT') OR
(SELF = 'GE') OR
(SELEF = 'LT') OR
(SELF = "LE")
HEND TYPE;
o
Formal propositions:
validComparators Ensures the comparator used corresponds to an inequality other than NO[L.

B.1[.16 LogicalOperator
Tyre ‘LogicalOperator’ specifies a binary operator used in a logical expression.

EXPRESS specification:

TYPE LogicalOperator = STRING;

WHERE
validOperators : (SELF = 'AND') OR
(SELF = 'OR') OR
(SETF = "XOR");
END TYPE;
(x
Formal propositions:
validOperators Ensures the operator is either AND, OR, or XOR.
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B.1.17 NameType

Type “NameType” defines a string to be used to name a specific entity or object.

EXPRESS specification:

*)

T

YPE NameType = STRING;

END TYPE;

(*

B.1.18 NonStandardUnit

IEC 61636-99:2016

IEEE Std 1636.99-2013

A sfring indicating the units of a value where those units are not defined by IEEE Std 260.1.

EXPRESS specification:

*)

i

(*

TYPE NonStandardUnit = STRING;

ND TYPE;

B.1.19 NumericType

A dpta element that contains a floating point value.

EXPRESS specification:

.

i

TYPE NumericType = REAL;

ND TYPE;

B.1].20 QualifierType

When used, shall containan adjective providing additional descriptive data for the ‘value’ httribute
selgeted. For example, \<.).value="Failed” qualifier=""High” .../>. In the case of <...value="Aborfed” ...>

qua
Tes

not completing\hormally.

EXPRESS speeification:

*)

r

ifier will provide\essential descriptive or explanatory information regarding the reason for thq subject

] I =] [nal al
Iroogarrrrerrype - 9

END TYPE;

(*k

B.1

.21 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.
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EXPRESS specification:

*)

TYPE SequenceCode = STRING;
END TYPE;

(*

B.1.22 StandardUnit

A string indicating the units of a value where those units are defined by IEEE Std 260.1.

EXPRESS specification:

*)

i

(*

TYPE StandardUnit = STRING;

ND TYPE;

B.1|.23 StringType

A dhta element that contains a string of alpha-numeric values.

EXPRESS specification:

r

i

B.1

Typ
pery

EX]

TYPE StringType = STRING;

ND TYPE;

.24 TelephoneNumber

e “TelephoneNumber” defines a string type to be used to specify a telephone number for a
on or organization.

PRESS specification:

*)

i

(*

TYPE TelephoneNumber = STRING;

ND TYPE;

B.1

.25/ Text

This type enables including the actual text of a document.

EXPRESS specification:

*)

TYPE Text = STRING;
END TYPE;

(*

specific
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B.1.26 TypeDescription

Defines a data element to represent a categorization or classification of some object or entity based on some
set of common characteristics.

EXPRESS specification:

*)
TYPE TypeDescription = STRING;

END TYPE;
(*

B.127URE

Tyge “URL” provides a string for specifying a uniform resource locator referencing a relevant\docyment or
welf page.

EXPRESS specification:

)
TYPE URL = STRING;

END TYPE;
(*

B.1.28 UUID
Tyge “UUID” is a string that provides a “universally unigue identifier” to be used to identify docunjents.

EXPRESS specification:

*)

TYPE UUID = STRING;
HND TYPE;

B.1.29 Version

Type “Version”4s:a string used to indicate the version of an item, system, or piece of software. ;A string
typ¢ is used te-sdpport a variety of versioning conventions.

EXPRESS specification:

*)

TYPE Version = STRING;

END TYPE;
(*
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B.1.30 IdentifierType

‘IdentifierType’ provides an enumeration indicating whether the identifier is for a part, model, or

something else.

EXPRESS specification:

*)
TYPE IdentifierType = ENUMERATION OF
(PARTID,
MODELID,
OTHERID) ;
END TYPE;

(*k

B.1,.31 OutcomeValues
Enymerated type ‘OutcomeValue’ provides a list of legal outcomes for actions or tests;

EXPRESS specification:

TYPE OutcomeValues = ENUMERATION OF
(ABORTED,
BAD,
CANDIDATE,
DONE,

FATILED,

GOOD,
NOTAVAILABLE,
NOTKNOWN,
NOTSTARTED,
PASSED,
USERDEFINED) ;
END TYPE;

B.1|.32 RepairCode

Enymerated type.‘RepairCode’ provides a list of legal values for the types of repair actions tha
takdn.

EXPRESS specification:

*)

TYPE RepairCode = ENUMERATION OF
(REPAIRED,
REPLACED,
RESEATED,
ALIGNMENT,
SOFTWAREUPGRADE,
USERDEFINEDCODE) ;

END TYPE;
(*

can be
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B.1.33 Datum
Chooses between a data type of Boolean, Numeric, String, or DateTime.

EXPRESS specification:

*)

TYPE Datum = SELECT
(BooleanType,
NumericType,
StringType,
DateTime) ;

END TYPE;

(*

B.1[.34 DesignDescriptor

Chdoses between a document reference and an ItemDescription.

EXPRESS specification:

TYPE DesignDescriptor = SELECT
(ItemDescription,
DescriptionDocumentReference) ;
END TYPE;

B.1.35 IdChoice

Chqoses between a manufacturer’s identificatioit number and an end user’s identification number.

EXPRESS specification:

TYPE IdChoice = SELECT
(ManufacturerI@Number,
IdentificationNumber) ;
HND TYPE;

(*

B.1|.36 InstanceDescriptor

Chqoses’between a document reference and an ItemInstance.

EXPRESS specification:

*)

TYPE InstanceDescriptor = SELECT
(ItemInstance,
DescriptionDocumentReference) ;

END TYPE;

(*
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B.1

.37 LimitType

Chooses between the type of test limit to include a mask, an expected value, a pair of limit values, or a
single limit/threshold value.

EXPRESS specification:

*)

TYPE LimitType = SELECT

(Expected,
SinglelLimit,
LimitPair,
Mask) ;

(*

B.1

Chd

EX

F?\Tﬁ_"T‘VDE‘ >

.38 SiteOrText
oses between a URI to locate a document or the actual text of the document itself.

PRESS specification:

r

i

(*

B.1

Def

valyes to actions in the test and maintetiance process.

EX

TYPE SiteOrText = SELECT

(URL,
Text) ;
ND_ TYPE;

.39 ActionOutcome

ines an outcome to be associated with Some action in the model. Action outcomes associate

PRESS specification:

*)

i

[

i

(*

NTITY ActionQutcome
SUBTYPE OF{Outcome) ;

I[HERE
validOtuteomes :SELF\Outcome.allowedValue IN
[DONE, ABORTED, NOTSTARTED, USERDEFINED, UNKNOW
ND ENTITY;

Boolean

IN] ;

Formal propositions:

validOutcomes

in the constrained list.

Ensures the actual outcome value corresponds to one of the outcomes
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B.1.40 ClassifiedAttributes
This shall be used by all entities that require security classification identification.

EXPRESS specification:

*)
ENTITY ClassifiedAttributes;
classified :BOOLEAN;
securityClassification :OPTIONAL ClassificationType;
WHERE
populatedClassification :NOT (SELF.classified)OR

EXISTS (SELF.securityClassification);
FT\TT\ ENTTT

(*

Attijibute definitions:

classified : An indication that the element is or is not classified. If set to tfue, then
the element is classified.

secyrityClassification : A user-defined string declaring the highést security classification level
of the classified element.

Formal propositions:

popllatedClassification Requires that if the element 1s classified, a security classificafion has
been specified for the element.

B.1.41 Collection

Thi$ entity aggregates multiple data values, i.e., unordered sets, ordered vectors, or other colledtions of
nanjed values.

EXPRESS specification:

*)
ENTITY Colleetion

SUBTYPE OF (ValueType) ;

Members :BAG [1:?] OF Item;
END ENTTITY;

(*

Attiibute definitions:

members : The group of items making up the collection.

B.1.42 CommonValue

Defines an entity from the Common schema that specifies value information. This entity is a supertype of a
NamedValue where the distinction is that the CommonValue does not include a named identifier. The
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CommonValue will be instantiated ecither as a single data item (whose type is determined when
instantiated), a set of CommonValues, or an indexed array of CommonValues.

EXPRESS specification:

*)
ENTITY CommonValue;
hasValue :ValueType;

END ENTITY;
(*

Attribute definitions:

hasValue : Provides the actual instantiation of a value in the document.

B.1,.43 Contact
Ent{ty “Contact” includes contact information for an organization or person.

EXPRESS specification:

*)
ENTITY Contact

SUBTYPE OF (Person) ;

email :OPTIONAL SET [1:27\OF EmailAddress;
phone :OPTIONAL SET [1%/2] OF TelephoneNumber;

HND ENTITY;
(*

Attilibute definitions:

emdil : Attribute “email” identifies a specific person’s email address.

phope : Attribute “phone”;provides a person’s telephone number.

B.1.44 DataValue
Thi$ entity shall be used to contain a single data value.

EXPRESS specification:

EN®LTY DataValue

STIDmNZ DT
[0\ = s n mp

F <T7G|.lu T_Yt/ ) 12
singleValue :Datum;
END ENTITY;
(*

Attribute definitions:

singleValue : Provides a specific individual value for the datum.
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This entity shall be used to record statistics characterizing descriptive properties of the data element.

EXPRESS specification:

*)

ENTITY DatumQuality;

resolution :OPTIONAL NumericType;
errorLimit :OPTIONAL Limit;
range :OPTIONAL Limit;
confidence :OPTIONAL NumericType;

END ENTITY;

(*

Atti

ibute definitions:

1esd

€11q

rang

con

B.1

Idet

EX]

lution : Contains the number of significant digits of the datum.

rLimit : Specifies the deviation from some nominal value.

e : Specifies bounds for legal values on the datum.

fidence . Specifies the degree of certainty in the validity ‘of the value of the datum. Th
implementation of confidence is implementation specific.

.46 DescriptionDocumentReference

itifies an external document.

PRESS specification:

*)

i

{

i

(*

Attg

NTITY DescriptionDocumgntReference;
documentID JIdentifier;
uniquelD :UUID;

INIQUE
onelD :uniquelD;

ND ENTITY;

ibute definitions:

doc

imentlID : The unique identifier for the document.

e actual

uniquelD : The universally unique identifier for the document.

B.1

.47 Document

This entity shall be used to capture identification information for a document or to point directly to an
instance of another relevant standard instance of a document (e.g., IEEE Std 1232 or IEEE Std 1636.2).
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EXPRESS specification:

*)
ENTITY Document;
uniquelD : UUID;
documentName : NameType;
documentControlNumber : OPTIONAL SequenceCode;
documentVersion : OPTIONAL Version;
actualDocument : OPTIONAL SiteOrText;
UNIQUE
oneUUID :uniquelID;oneControl : documentControlNumber;
END ENTITY;

(*

Attilibute definitions:

uniquelD : Provides the universally unique identifier for the instafice document.
If the subtypes are instantiated, the identification‘mé&chanism |for that
subtype is used. For example, for the AI-ESTATE)document, the UUID

will actually be an OID.
docpimentName : Provides a text-based name (e.g., titlg) of a document.
docpmentControlNumber : A unique organization-specific identifier for the document.
docpmentVersion : Attribute “documentVersion” defines a string type to proyide the

version of a particular docurhent.
actyalDocument : Provides access to\the text of the actual document, either by means of
a web site or by.énibedding the actual text.
B.1.48 Expected

Corftains the expected value of the associated limit or mask.

EXPRESS specification:

*)
ENTITY Expectkeds
comparatox :EqualityComparatorType;
expectedValue :CommonValue;

END ENTTTY;

(*

Attiibute definitions:

comparator : The comparison operator (equality or inequality) to be applied when comparing to the
limit value.

expectedValue : The instantiation of the specific expected value.
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B.1.49 Hardwarelnstance
An entity containing information to characterize any hardware item.

EXPRESS specification:

*)
ENTITY HardwareInstance
SUBTYPE OF (SystemInstance) ;

calibrationDate :OPTIONAL DateTime;
usage :OPTIONAL PowerOn;
END ENTITY;

(*

Attijibute definitions:

caliprationDate : Attribute “calibrationDate” provides the date and time at which the hardware ifem was
last calibrated.

usage . Attribute “usage” is an optional parameter recorded by a haifitainer indicatirlg usage
information about the UUT. Here, usage is defined to b&-elapsed time and number of
power on/off cycles.

B.1,.50 Identification

Entlty “Identification” defines the information needed to identify some item, including a specific ilentifier
and|information on the type of identifier.

EXPRESS specification:

*)
ENTITY Identification;
designator :OPTIONAL AbbreviationType;
supplierVersion :OPTIONAL Version;
modelName NameType;
idNumbers :SET[1:?] OF IdentificationNumbers;
manufacturers :SET[1:?] OF Organization;

END ENTITY;

(*k

Attijibute definitions:

designator : Alphanumeric string that identifies an item in a larger assembly.

sup ;Ije;&le;sigg . A textua desg_pip_tjg_n p;g;;jdjng the “era;nr\ ofthe item

modelName : Contains the model name of the item.
idNumbers : Attribute “idNumbers” identifies multiple part or model numbers for the described item.
manufacturers  : Attribute “manufacturer” identifies a specific manufacturer of an item.
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B.1

.51 IdentificationNumber

Entity “IdentificationNumber” provides for multiple end user-assigned part or model numbers for the
described item.

EXPRESS specification:

*)

ENTITY IdentificationNumber;

idNumber :Identifier;
idType :IdentifierType;
qualifier :DescriptionType;

END ENTITY;

(*k

Atty

idN

idT

qua

B.1

Ent

marufacturer identification numbers. This identifiessmultiple part or model numbers for the descril

(sud

EX

ibute definitions:

imber : The identification number of the entity.

pe : An indication of whether this is a part number, a model numbgr, or some other
identifier.

ifier : Attribute “qualifier” provides additional descripfive data that further sped
identifies the number attribute.

.52 IdentificationNumbers

ty “IdentificationNumbers” is a collector for ‘an” unbounded set of identification num

h as a user or manufacturer part or model number).

PRESS specification:

*)

i

i

(*

Atty

NTITY IdentificatiornNwmbers;
ids :SET [1:?] OF IdChoice;
ND_ENTITY;

ibute definitions:

ids

: The set of actual identifiers.

B.1

type of

ifies or

bers or
ed item

-53-ndexedArray

Entity “IndexedArray” shall contain multi-dimensional arrays of data. This information includes simple
name-value pairs as well as more complex matrices.
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EXPRESS specification:
*)
ENTITY IndexedArray
SUBTYPE OF (ValueType) ;
members :LIST [1:?] OF DataValue;
dimension :StringType;
WHERE
validDim :ValidDimensions (SELF.dimension) = TRUE;
END ENTITY;
(-
Attribute definitions:
meinbers : The list of actual data values contained within the array.
dimension : A string designating an n-dimensional array index of the format [a, b, ..7, n].
Formal propositions:
validDim Tests the specified array dimension, represented as a_string, to ensure it is specified
correctly.
B.1.54 InstallAction
Ent|ty “InstallAction” is a subtype of MaintenanceActionnand corresponds to the act of installing|either a
repaired or a new component into a unit to complete the tgpair.
EXPRESS specification:
*)
ENTITY InstallAction
SUBTYPE OF (MaintenanceAgtion);
itemInstalled :SystemInstance;
HEND ENTITY;
|
Attilibute definitions:
itenpInstalled NAttribute “itemlnstalled” identifies the specific component being installed badk into a
unit to complete the maintenance action.
B.1[.55ltem

Entity Item contains an individual data value or vector.
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EXPRESS specification:

*)

(*

ENTITY Item;

name :NameType;
itemChoice :OPTIONAL ValueType;

END ENTITY;

Attribute definitions:

name : A descriptive or common name for the individual data value or vector.
itenpChoice : An item may be instantiated by a single value, a recursive collection of valugs, or an
indexed array of values.
B.1|.56 ItemDescription
Ent{ty “ItemDescription” is a document providing a technical description of the'ifem being maintained. An
example of an item description document is based on the UUT Description pfevided by IEEE Std 1$71.3.
EXPRESS specification:
*)
ENTITY ItemDescription;
procurerVersion :OPTIONAL Version,
name :NameType;
description :OPTIONAL DeseriptionType;
itemIdentifier :Identificatdon;
END ENTITY;
S
Attifibute definitions:
prog¢urerVersion : Attribute “progurerVersion” defines a string type to provide the version of a pharticular
document.
nanje : Attribute “name” provides that name of the document.
des¢ription +Attribute “description” provides freeform text describing the document.
itenpldentifier—/ : Attribute “itemldentifier” provides detailed identification information for the [class of
item/system.

B.1.57 ItemDesignReference

Supports either describing an item by an explicit item description or an external document.
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EXPRESS specification:

*)
ENTITY ItemDesignReference;

definitionOrDocRef :DesignDescriptor;

END ENTITY;
(*

Attribute definitions:

definitionOrDocRef : Attribute “definitionOrDocRef” chooses between information on the technical
specifications and manufacturer information about the design of a maintenance item.

B.1,.58 ItemInstance
Ent|ty “ItemInstance” is a document providing a technical description of the serial nufiibered item being
maiptained. An example of an item description document is based on the UUT desctiption proyided by

IEHE Std 1671.3.

EXPRESS specification:

*)
ENTITY ItemInstance
SUBTYPE OF (ItemDesignReference) ;

serialNumber :Identifier;
UNIQUE
oneSerialNo :serialNumber;

END ENTITY;
(*

Attilibute definitions:

seriplNumber . Attribute “serialNamber” provides the unique identifying serial number [for the
maintenance item
B.1.59 IteminstanceReference
Supjports either describihg an actual item by either an explicit item description or an external document.

EXPRESS specification:

*)

BENTATY ItemInstanceReference;

rPrnctaoncalrDoo s ITnstancel cnripf .

END ENTITY;
(*

Attribute definitions:

instanceOrDoc  : Attribute “instanceOrDoc” chooses between information on the technical specifications
and manufacturer information about the specific maintenance item.
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B.1.60 Limit

An entity that provides information on the extent or range of some value. “Limit” is defined as a choice
between a desired or expected value, a pair of limit values, or a numeric mask value. If more than one
“Limit” child element exists, then the logical expression that combines all limits shall be constructed by
taking the first limit (without its operator) and then appending subsequent limits in the order in which they
appear in the instance document, each prefixed by its operator.

EXPRESS specification:

*)
ENTITY Limit;
andOrOperator :OPTIONAL LogicalOperator;
1 oo =N~ 2 ODTTANMAMATL Do Tz Y
N +ORLLONAL—Neme R Hpe-+
particularLimit :LimitType;
description :OPTIONAL DescriptionType;
WHERE
and Or :SELF.andOrOperator <> 'XOR';

HND ENTITY;

(*

Attijibute definitions:

andPrOperator  : Specifies an operator corresponding either to a logical AND or a logical OR.
lim{tName : A descriptive or common name for the limitexpressed in the element.
parficularLimit : Chooses between an expected value, a)single limit, a mask, or a limit pair.

des¢ription : Textual description of a limit.

Formal propositions:

and| Or Ensures the logical operator is not XOR.

B.1[61 LimitPair
Ent{ty “LimitPair” shall.contain the pair of values that bound the limit range.

EXPRESS specification:

*)

ENTITYN LimitPair;
andOrOperator :OPTIONAL LogicalOperator;
Bai-eNawm: ORI IONAL—NameTsHpet
pair :LIST [2:2] OF SingleLimit;
nominal :OPTIONAL CommonValue;

WHERE
and Or :SELF.andOrOperator <> 'XOR';

END ENTITY;

(*
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Attribute definitions:

andOrOperator  : Specifies an operator corresponding either to a logical AND or a logical OR.

pairName : A description or common name for the limit pair expressed in the element.
pair : Contains two and only two single limits.
nominal : Contains the expected or preferred value to be captured.

Formal propositions:

and_Or Ensures the logical operator is not XOR

B.1].62 MailingAddress

Entfty “MailingAddress” specifies an address for sending information through a,government o1l private
postal service.

EXPRESS specification:

*)
ENTITY MailingAddress;
addressl :AddressComponent;
address?2 :OPTIONAL Address@omponent;
city :AddressComponent
state :AddressComponent;
country :AddressComponent;
postalCode :AddressCompenent;

END ENTITY;

(*

Attilibute definitions:

addfessl . Attribute “address1” provides the first line of a mailing address.

addfess2 : Attribute,“address2” provides the second line of a mailing address.

city| : Attribute “city” provides the city of a mailing address.

statg T Attribute “state” provides the state or province of a mailing address.

couhtry : Attribute “country” provides the country of a mailing address.

postatCode —Atribute “postatCode “provides the Zip code or postal code Of @ A ing address.

B.1.63 MaintenanceAction

Entity “MaintenanceAction” defines a specific action taken in the maintenance of some item or entity.
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EXPRESS specification:

*)
ENTITY MaintenanceAction
ABSTRACT SUPERTYPE OF (ONEOF (RemoveAction, RepairAction,
InstallAction, NoAction));
actionID :Identifier;
name :NameType;
startTime :DateTime;
endTime :OPTIONAL DateTime;
totalTime :Duration;
preventative :BOOLEAN;
actionCode :OPTIONAL Code;
description :DescriptionType:;
UNIQUE
onelD ractionID;
HND ENTITY;
|
Attilibute definitions:
actipnlD : Attribute “actionID” provides a unique identifier for the-maintenance action.
nanje : Attribute “name” provides a user-friendly textual name for the maintenance acti¢n.
starfTime : Attribute “startTime” provides the date and-tifhe for the initiation of a maintenarce
event.
end[l'ime : Attribute “endTime” provides the date and time for the termination of a mairjtenance
event.
tota] Time . Attribute “totalTime” prowvides the aggregate personnel time for the actupl work
duration of a maintenance event.
preyentative Attribute “preventative” identifies whether or not the MaintenanceActipn was
performed as part(of preventative maintenance (true) or not (false).
actipnCode . Attribute “actionCode” provides the code that best describes the maintenancg action
perfornied: ‘Maintenance organizations typically have a list of organization-uniqye codes
that-best describe the reasons for maintenance action performed. This attribute prpvides a
place-to record that code. The meaning and interpretation of the code is implemenftation-
specific.
des¢ription. : Attribute “description” shall be used to provide a detailed textual descriptiop of the
maintenance action performed.

B.1.64 MaintenanceLevel

Entity “MaintenancelLevel” is used to identify and describe a level of maintenance in a maintenance
architecture. Common examples include organizational, intermediate, depot, and original equipment
manufacturer.
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EXPRESS specification:
*)
ENTITY MaintenancelLevel;
levelAbbreviation :AbbreviationType;
levelName :OPTIONAL NameType;
END ENTITY;
(x

Attribute definitions:

level Abbreviation . Attribute “levelAbbreviation” specifies the abbreviation (e.g., O, I, D, or OEM) of
the level of maintenance.

levdIName : Attribute “levelName” specifies a descriptive or common name for 'the’ [level of
maintenance. Examples: Intermediate and Depot.

B.1[.65 ManufacturerldNumber

Entlty “ManufacturerldNumber” is a subtype of IdentificationNumber(-and provides ident{fication
infdrmation specific to manufacturers of some item.

EXPRESS specification:

*)
ENTITY ManufacturerIdNumber;
idNumber :Identifier;
idType :IdentifierTypE;
manufacturerName :Description®ype;

HND ENTITY;
(*

Attilibute definitions:

idNpmber © A number used to identify the entity as specified by the manyfacturer
of that entity.
idType : An indication of whether this is a part number, a model number, or

some other type of identifier.

marnufacturerNante : A descriptive or common name for the manufacturer.

B.1.66-Mask

Entity “Mask” shall contain a numeric mask value, including the value type, pattern, and masking operation
on that value.
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EXPRESS specification:

*)

ENTITY Mask;

expectedValue :Expected;

maskedValue :LIST [1:?] OF CommonValue;
name :OPTIONAL NameType;
maskOperator :LogicalOperator;

END ENTITY;

(*

Attribute definitions:

exppctedValue : Contains the expected pattern.
magkedValue : Contains the mask pattern.
nanje : A descriptive or common name for the limit.
magkOperator : Specifies an operator corresponding either to a logical’AND, a logical OR, or
an exclusive OR.
B.1[.67 NamedValue
Ent|ty “NamedValue” contains a data value with which a textualjnrame must be associated.
EXPRESS specification:
*)
ENTITY NamedValue
SUBTYPE OF (CommonValue) ;
name : Namé&Type;
END ENTITY;
S
Attifibute definitions:
nanje : A déscriptive or common name for the value.
B.1,.68 NoAction
Ent{ty “NoAction” is a subtype of MaintenanceAction and corresponds to information about why njo action

wag

tdkén to repair a unit.

EXPRESS specification:

*)

ENTITY NoAction

SUBTYPE OF (MaintenanceAction);
SELF\MaintenanceAction.description :DescriptionType;

END ENTITY;

(*
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description

B.1

on the unit.

.69 Organization
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: Attribute “description” provides the reason for not being able to perform maintenance

Entity “Organization” defines key identifying and descriptive information about a organization used to
support, repair, or otherwise maintain systems.

EXPRESS specification:

*)
ENTITY Organization;
name :NameType;
cageCode :OPTIONAL Identifier;
address :OPTIONAL MailingAddress;
contacts :OPTIONAL SET [1:?] OF Contact;
faxNumber :OPTIONAL TelephoneNumber;
webAddress :OPTIONAL URL;
workCenter :OPTIONAL NameType;
UNIQUE
onelD :cageCode;
HND ENTITY;
S
Attilibute definitions:
nanje : Attribute ‘name’ provides the name of the manufacturing or maintenance facilityf.
caggCode . Attribute “cageCode” proyides a unique identifier for the maintenance organizption. A
common identifier used_in"the USA and in NATO countries is the commergial and
government entity (CAGE) code.
addfess : Attribute “addtess” provides the mailing address of the organization.
confacts : Attribute_“contacts” provides detailed identification and contact information aljout one
or moye points of contact for the organization.
faxINumber : Attribute “faxNumber” provides a facsimile number for the organization.
weljAddress : Attribute “webAddress” provides the URL for the facility web site.
WOIIkCentel“ : The manufacturing or maintenance facility in which information was collected.
B.1.70 Outcome

This simple type enumerates the text values defined in this standard to represent permitted values for an
outcome. It is a supertype of testOutcome and actionOutcome.
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EXPRESS specification:

*)
ENTITY Outcome
ABSTRACT SUPERTYPE OF (ONEOF (ActionOutcome, TestOutcome)) ;

allowedValue :OutcomeValues;

qualifier :OPTIONAL QualifierType;

forced :OPTIONAL BOOLEAN;

referencelD :OPTIONAL Identifier;
END ENTITY;

(*

Attribute definitions:

allowvedValue  : Attribute ‘allowedValue’ defines a value that can belong to the specific outconlue based
on the subtype instantiating the Outcome entity.

qualifier : An adjective providing additional descriptive data for the ‘allowed Vidlue’ attribuge.

forded . Attribute “forced” indicates whether the recorded outcome sya user “overridg’ of the
observed outcome for the test.

refgrencel D : A reference to the test program that generated the outeome.

B.1.71 Person
Ent{ty “Person” specifies identifying information about a-pérson involved in the maintenance of a system.

EXPRESS specification:

ENTITY Person;

ID :Identifier;

Name :NameType;

otherData :OPTIONAL NamedValue;
affiliation :OPTIONAL Organization;
address :OPTIONAL MailingAddress;
UNIQUE

onelD :ID;

END ENTITY;

(*

Attjibute-definitions:

1D : Provides a unique identifier for a specific person.

name : Attribute “name” identifies the name of the person performing the maintenance action.

otherData . Contains information associated with the subject person other than that provided
elsewhere with this entity.

affiliation . Attribute “affiliation” identifies the organizational affiliation of a particular person.

address : Attribute “address” provides the mailing addresses for a particular person.
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B.1.72 PowerOn

Entity “PowerOn” defines information related to when power is applied to a piece of hardware, including
the number of power on/off cycles.

EXPRESS specification:

*)
ENTITY PowerOn;
cycles :NUMBER;
cumulativeTime :Duration;
END ENTITY;
(*k

Attilibute definitions:

cycles : Attribute “cycles” indicates the number of power on/off cycles €xperienceq by the
hardware item at the time of record creation. This information’may be useful in
applications where diagnostics are performed.

cunjulativeTime  : Attribute “cumulativeTime” is the total cumulative tim@-that power has been| applied
to the described hardware item. This information may be useful in applications where
diagnostics are performed.

B.1|.73 ReferenceDesignator

Entfty “ReferenceDesignator” is an unambiguous identifier within the context of a system to incjude the
kind of part (e.g., resistor, pump, etc.).

EXPRESS specification:

*)
ENTITY ReferenceDesignatofy
abbreviation tAbbreviationType;
indictedPartType JTypeDescription;
description :OPTIONAL DescriptionType;
failureModes :OPTIONAL SET [1:?] OF FaultID;

HND ENTITY;
(*

Attijibute definitions:

abbleviation : Attribute “abbreviation” provides a short-hand label for the reference desigrator.
1 lete. q e . ribute “ndinta q e’ nrovides e tunoe of ng eima ndictad g 1
indietedRartType —Adtribute—indictedPartFype’ provides—the—type—of partbeingindieted—within the

UUT, e.g., WRA, SRA, resistor, actuator, etc.
description : The description that corresponds to the reference designator.

failureModes : Attribute “failureModes” identifies the specific failure modes associated with the
component indicated by the current reference designator.
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B.1

.74 RemoveAction

Entity “RemoveAction” is a subtype of a MaintenanceAction and corresponds to removal of a component
to effect a maintenance action.

EXPRESS specification:

*)

ENTITY RemoveAction

SUBTYPE OF (MaintenanceAction) ;
itemRemoved : SystemInstance;

END ENTITY;

(*k

Atty

ibute definitions:

iten]

B.1

Ent
tor

EX]

IRemoved  :Attribute “itemRemoved” identifies the maintenance item for subsequént repair.

.75 RepairAction

ty “RepairAction” is a subtype of MaintenanceAction and provides information on the work p¢
pstore a part to an operational state.

PRESS specification:

*)

i

i

(*

Atty

NTITY RepairAction
SUBTYPE OF (MaintenanceAction) ;

itemRepaired :SystemInsgarice;
repairType :RepairCaqde;
ND ENTITY;

ibute definitions:

iten]

reps

B.1

Ent

IRepaired : Attribute “itemRepaired” identifies the specific unit undergoing repair action.

irType : A cade corresponding to the type of repair completed.

.76 Singlekimit

ty SingleLimit contains the value being used as a threshold for purposes of single value compar

rformed

son.

EX

bR Qg ot s
NS S OSPUUTITUALTUTT

*)

ENTITY SinglelLimit;

comparator :InequalityComparatorType;
limtValue :CommonValue;

END ENTITY;

(*
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Attribute definitions:

comparator : The comparison operator (less than, greater than, etc.) to be applied when comparing to
the limit value.
limtValue : Contains the value of the threshold to be compared.

B.1.77 Softwarelnstance

Entity “Softwarelnstance” supports the case where the object of maintenance is a software component
rather than a hardware component.

EX

RESSspecification:

*)

i

i

B.1[.78 SystemInstance

Ent

EXPRESS specification:

NTITY Softwarelnstance
SUBTYPE OF (SystemInstance) ;
ND_ENTITY;

i

NTITY SystemInstance
ABSTRACT SUPERTYPE OF (ONEOF (HardwarelInstance, SoftwarelInstancs
SUBTYPE OF (ItemInstance);

ty “SystemlInstance” defines a specific target of maintenance against*which the maintenance adtion has
beep performed.

issueDate :OPTIONAL DateTime;
itemWarranty :OPTIONAL SET [1:?] OF Warranty;
UNIQUE
oneSerialNo tserialNumber;
END ENTITY;
S
Attifibute definitions:
issueDate NAttribute “issueDate” provides the date the maintenance instance was ispued as
available for use. This date is applied to both hardware (as a manufacture fate) or
software (as a software release date).
itenpWarfanty ~ : Attribute “itemWarranty” identifies the terms of a set of warranties on the mairjtenance
item. More than one warranty 1s permitted to support multiple warranty such as those
provided by a manufacturer, a maintainer, a supplement, or an extension.
B.1.79 TestOutcome

This simple type enumerates the text values defined in this standard to represent permitted values for a test
outcome. The enumerations defined are based on information gathered specifically for preparation of this
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standard. In use, “Passed” shall indicate the results of a test were within specified limits; “Failed” shall
indicate the opposite. “Aborted” shall be used for any test that did not complete normally.

EXPRESS specification:

*)
ENTITY TestOutcome
SUBTYPE OF (Outcome) ;

WHERE
validOutcomes : SELF\Outcome.allowedValue IN
[PASSED, FAILED, ABORTED, NOTSTARTED, USERDEFINED,
NOTKNOWN] ;

END ENTITY;

(*

B.1/.80 ValueType

Ent|ty ValueType contains typed values. Different elements shall be used to represent a-single data|value, a
collection of data values, or an array of data values.

EXPRESS specification:

*)
ENTITY ValueType
ABSTRACT SUPERTYPE OF (ONEOF (DataValue, Ceiddection, IndexedArrdy));

defaultStandardUnit :OPTIONAL StandardUnit;
defaultNonStandardUnit :OPTIONAL NonStandardUnit;
defaultUnitQualifier :ORTIONAL StringType;
quality :DatumQuality;

END ENTITY;

(*k

Attilibute definitions:

defgultStandardUnit : When used, this attribute shall contain only a unit of measure defined in IEEE
Std 260. L.

defjultNonStandardUnit ; When used, this attribute shall contain any unit not defined by IEEE Stq 260.1.

defgultUnitQualifier : When used, this provides a textual qualifier that modifies the semanfics of a
standard or non-standard unit (e.g., RMS or Peak-to-Peak).

quality : The quality characteristics of the data item.

B.1|.8X Warranty

Entity “Warranty” defines the manufacturer’s legal responsibility for the support of a given system or item.
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