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Automatic Test Markup Language (ATML) for
Exchanging Automatic Test Equipment and
Test Information via XML

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization
comprising all national electrotechnical committees (IEC National Committees). The object of IEC is to
promote international co-operation on all questions concerning standardization in the electrical and
electronic fields. To this end and in addition to other activities, IEC publishes International Standards,
Technical Specifications, Technical Reports, Publicly Available Specifications (PAS) and Guides
(hereafter referred to as “IEC Publlcat|on(s) ). Thelr preparatlon is entrusted to technlcal committees; any
IEC
Interpational, governmental and non- governmental organlzatlons liaising with the IEC also pattigipate in
this preparation.

IEEE] Standards documents are developed within IEEE Societies and Standards Coordinating Comnmittees
of thp IEEE Standards Association (IEEE-SA) Standards Board. IEEE develops its standards through a
consensus development process, which brings together volunteers representing varied viewpojnts and
intergsts to achieve the final product. Volunteers are not necessarily members of [EEE and servg without
compensation. While IEEE administers the process and establishes rules tg.promote fairnesg in the
consgnsus development process, IEEE does not independently evaluate, test,“or verify the acquracy of
any ¢f the information contained in its standards. Use of IEEE Standards/decuments is wholly vpluntary.
IEEE| documents are made available for use subject to important notices and legal disclaimprs (see
http://standards.ieee.org/IPR/disclaimers.html for more information).

IEC ¢ollaborates closely with IEEE in accordance with conditions{determined by agreement betyeen the
two qrganizations.

The |formal decisions of IEC on technical matters expressy as nearly as possible, an intefnational
consgnsus of opinion on the relevant subjects since each technical committee has representation| from all
interested IEC National Committees. The formal decisionsef IEEE on technical matters, once cgnsensus
withih IEEE Societies and Standards Coordinating Committees has been reached, is determirfed by a
balapced ballot of materially interested parties who.indicate interest in reviewing the proposed gtandard.
Finall approval of the IEEE standards document is dgiven by the IEEE Standards Association (IEEE-SA)
Stanfards Board.

IEC/IEEE Publications have the form of recommendations for international use and are accepted by IEC
Natignal Committees/IEEE Societies in that sense. While all reasonable efforts are made to engure that
the technical content of IEC/IEEE Publications is accurate, IEC or IEEE cannot be held responsible for the
way |n which they are used or for anymisinterpretation by any end user.

In orfer to promote international unjformity, IEC National Committees undertake to apply IEC Publlications
(inclyding IEC/IEEE Publications) transparently to the maximum extent possible in their natignal and
regignal publications. Any divergence between any IEC/IEEE Publication and the corresponding|national
or repgional publication shallbe clearly indicated in the latter.

IEC Jand IEEE do nof\ provide any attestation of conformity. Independent certification bodies| provide
confgrmity assessment-services and, in some areas, access to IEC marks of conformity. IEC and |EEE are
not responsible fon any services carried out by independent certification bodies.

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

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

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

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

Published by IEC under license from IEEE. © 2010 IEEE. All rights reserved.
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International Standard IEC 61671/ IEEE Std 1671-2010 has been processed through IEC
technical committee 93: Design automation, under the IEC/IEEE Dual Logo Agreement.

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

IEEE Std FDIS Report on voting
IEEE Std 1671-2010 93/323/FDIS 93/330/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 IF

contents of this publication will remain unchanged until the stability date indicated

IEC ws

At this |date, the publication will be

* recpnfirmed,
e withdrawn,

. rep

* amgended.

b site under "http://webstore.iec.ch" in the data related to the specific’publ

aced by a revised edition, or

C Technical Committee and IEEE Technical Committee have decided t}Lat the

on the
cation.
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Abstract: This document specifies a framework for the automatic test markup language (ATML)
family of standards. ATML allows automatic test system (ATS) and test information to be
exchanged in a common format adhering to the extensible markup language (XML) standard.

Keywords: ATE description, ATE test results, ATML, ATS, automatic test equipment, automatic
test markup language, automatic test system, interface test adapter, ITA, Sl, synthetic
instrumentation, test configuration, unit under test, UUT description, UUT maintenance, XML
instance document, XML schema

IEEE is a registered trademark in the U.S. Patent & Trademark Office, owned by the Institute of Electrical and Electronics
Engineers, Incorporated.

IVl is a registered trademark in the U.S. Patent & Trademark Office, owned by the VI Foundation, Inc.
W3C is a registered trademark of the World Wide Web Consortium (W3C) (registered in numerous countries). Marks of W3C are registered

and held by its host institutions: Massachusetts Institute of Technology (MIT), European Research Consortium for Information and
Mathematics (ERCIM), and Keio University, Japan.
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IEEE Introduction

This introduction is not part of IEEE Std 1671-2010, IEEE Standard for Automatic Test Markup Language (ATML) for
Exchanging Automatic Test Equipment and Test Information via XML.

Historical background

In 2002, an automatic test markup language (ATML) focus group was formed (outside any formal
standardization body) with a mission to “define a collection of XML [extensible markup language] fchemas
that allqws ATE [automatic test equipment] and test information to be exchanged in a ©ommon format
adhering to the XML standard.”

The scope of this effort was the standardization of test information, which would“allow for test program
(TP) arjd test asset interoperability, as well as unit under test (UUT) data’(including resplts and
diagnosfics), to be interchanged between heterogeneous ATE systems.
In 2004] the efforts of the focus group were brought into IEEE Standards Coordinating Comnjittee 20
(SCC20), where the formal standardization process has taken place. Further refinements and updatgs to the

work accomplished by the ATML focus group has (and continugsto) take place within both thg ATML
focus grpup and IEEE SCC20.

IEEE 1671 ATML family of standards

The ATML family of standards supports TP, test asset, and UUT interoperability within an automatic test
environinent.

This dopument provides an overview.'of the ATML goals, defines the ATML framework, defines the
ATML family of standards, and specifies common ATML data elements, and common ATML schemas.

Notice to users

Laws [and regulations

Users of these documents should consult all applicable Taws and regulations. Compliance with the
provisions of this standard does not imply compliance to any applicable regulatory requirements.
Implementers of the standard are responsible for observing or referring to the applicable regulatory
requirements. IEEE does not, by the publication of its standards, intend to urge action that is not in
compliance with applicable laws, and these documents may not be construed as doing so.

Published by IEC under license from IEEE. © 2010 IEEE. All rights reserved.
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Copyrights

This document is copyrighted by the IEEE. It is made available for a wide variety of both public and
private uses. These include both use, by reference, in laws and regulations, and use in private self-
regulation, standardization, and the promotion of engineering practices and methods. By making this
document available for use and adoption by public authorities and private users, the IEEE does not waive
any rights in copyright to this document.

Updating of IEEE documents

Users of IEEE standards should be aware that these documents may be superseded at anyMimg¢ by the
issuancg of new editions or may be amended from time to time through the issuance iof.amendments,
corrigenda, or errata. An official IEEE document at any point in time consists of the current editiqn of the
document together with any amendments, corrigenda, or errata then in effect. In orderto, determine{whether
a given| document is the current edition and whether it has been amended through the issyance of
amendnjents, corrigenda, or errata, visit the IEEE Standards Assdciation Web [site at
http://iegexplore.ieee.org/xpl/standards.jsp, or contact the IEEE at the address listed previously.

For more information about the IEEE Standards Association or the IEEE*standards development [process,
visit the/IEEE-SA Web site at http://standards.ieee.org.

Errats

Errata, |if any, for this and all other standards can be accessed at the following URL:
http://stgndards.ieee.org/reading/ieee/updates/errata/index.html. Users are encouraged to check this URL
for errath periodically.

Interpretations

Current [interpretations can be.accessed at the following URL: http://standards.ieee.org/reading/ieef/interp/
index.html.

Patents

Attentiopsisiealled to the possibility that implementation of this standard may require use of subje¢t matter
covered DY PateIt TIgS. BY pUbHTATON Of TS Standard, 0 POSIHON 1S Takell WitlT TeSpect 10 e existence
or validity of any patent rights in connection therewith. The IEEE is not responsible for identifying
Essential Patent Claims for which a license may be required, for conducting inquiries into the legal validity
or scope of Patents 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 nondiscriminatory. 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. Further
information may be obtained from the IEEE Standards Association.

Published by IEC under license from IEEE. © 2010 IEEE. All rights reserved.
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Automatic Test Markup Language
(ATML) for Exchanging Automatic Test
Equipment and Test Information via
XML

IMPORTANT NOTICE: This standard is not intended to ensurve safety, security, heglth, or
environinental protection. Implementers of the standard are responsible for determining appropriate
safety, security, environmental, and health practices or regulatory.requirements.

This IBEE document is made available for use subject.to® important notices and legal disdlaimers.
These hotices and disclaimers appear in all publications containing this document ahd may
be foupd under the heading “Important Notice” or “Important Notices and Dis¢laimers
Concerning IEEE Documents.” They can also<he obtained on request from IEEE or vigwed at
http://standards.ieee.org/IPR/disclaimers. html.

1. Overview

1.1 Gelneral

Automafic test markup*language (ATML) is a collection of IEEE standards and associated ejtensible
markup |language(XML) schemas that allows automatic test system (ATS) and test informatign to be
exchanged in a-coimmon format adhering to the XML standard.'

The ATMIXffamework and the ATML family of standards have been developed and are maintaingd under
the guidance of the Test Information Integration (11I) Subcommittee oI IEEE Standards Coordinating
Committee 20 (SCC20) to serve as a comprehensive environment for integrating design data, test
strategies, test requirements, test procedures, test results management, and test system implementations,
while allowing test program (TP), test asset interoperability, and unit under test (UUT) data to be
interchanged between heterogeneous systems.

! This information is given for the convenience of users of this standard and does not constitute an endorsement by the IEEE of this
consortium standard. Equivalent standards or products may be used if they can be shown to lead to the same results.
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1.1.1 ATML framework referenced IEEE standard

The ATML framework can reference IEEE Std 1641™ [B29].? This referenced IEEE standard, when

utilized,

is then considered part of the ATML framework.

1.1.2 Application of this document’s annexes

This document includes twelve annexes. Of these twelve, four are normative (Annex A, Annex B,
Annex C, and Annex D).

Annex |
followe
all ATM

Annex |
XML s
users. A
schemas

Annex
schema
Annex
WireLis

Annex
implemg

A contains style guidelines for the ATML family XML schemas. Annex A guidelines
| by ATML XML schema developers and maintainers during the development and mainte
L family XML schemas, including the XML schemas associated with this document.

B contains XML schema element description and definitions for the ATML\ common
themas. Annex B shall be utilized by ATML XML schema developers,. maintainers, and

shall be
hance of

element
ATML

nnex B shall be referenced during the development and maintenance-of-all ATML family XML

, including the XML schemas associated with this document.

" contains XML schema element description and definitions for the ATML internal mod
5. Annex C shall be utilized by ATML XML schema deyelgpers, maintainers, and AT

C shall be referenced during the creation and development of ATML Capabilities or
ts documents.

1 XML
users.
ATML

D contains guidelines for ATML services. Annex D shall be referenced by ATMJL users

nting an ATML framework.

Annex ]'f[ through Annex L are informative and thas are provided strictly as information for both u

maintai

1.2 Sc

ATML
informa
defined

ers of this document.

Dpe

lefines a standard eXchange medium for sharing information between components of AT]
ion includes test(data, resource data, diagnostic data, and historic data. The exchange m
nsing XML. This.standard specifies the framework for the family of ATML standards.

1.3 Pu

pose

Sers and

Ss. This
dium is

The purpose of ATML is to support TP, test asset, and UUT interoperability within an automatic test
environment. ATML accomplishes this through a standard medium for exchanging UUT, test, and
diagnostic information between components of the test system. The purpose of this standard is to provide
an overview of ATML goals, define the ATML family of standards, and specify common data elements for
the ATML family of standards.

? The numbers in brackets correspond to the numbers of the bibliography in Annex L.
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1.4 Application

1.4.1 General

This document should be applied anywhere ATS and test information is to be exchanged. This ATS and
test information includes the following:

142U

Data that will be utilized for the design, development, and utilization of automatic test equipment

(ATE).

Pata that will be utilized for the design, development, and utilization of test program sets|(
fest a product (e.g., UUT) on a particular ATE.

Product design data that will be utilized during the testing of the product (e.g., UUT).
Shared usage of maintenance data and the results of testing a product (e.g., UUT).
Cesting requirements of a particular product (e.g., UUT).

Pata that will be utilized for the design, development, and utilization‘ef instrumentation thg
ntilized within a particular ATS configuration.

A definition of allowable ATS configurations that can be\use to test and evaluate a p
product (e.g., UUT).

A definition of the capabilities of ATSs as well as the glements of the ATS.

sers

Anticipdted users of the ATML family of standards’include the following:

Product (e.g., UUT) developers
Product (e.g., UUT) maintainers
TIPS developers

[PS maintainers

ATE system developers

ATE syste maintainers

[nstrymentation developers

[PSs) to

t will be

articular

Developers of ATML-based tools and systems

Developers of prime mission equipment that use the supported UUT as a component
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In the event of conflict between this document and an ATML family component standard, this document
shall take precedence.

In the event of conflict between this document and a normatively referenced standard (Extensible Markup
Language (XML) 1.0), the normatively referenced standard, as it applies to the information being
produced, shall take precedence.

In the event of conflict between this document’s XML schema definition and/or annotations and an ATML
family component standard and/or XML schemas, this document’s XML schema definition and/or

annotatipns shall take precedence.

1.5 Conventions used in this document

1.5.1 General

Within the body of this document, the conventions defined in Table 1 are utilized.

Table 1—Document conventions
Item Convention

The use ¢f bolded text Emphasizes a word or conieept.

The use ¢f italics Represents bibliographyreferences and quoted text from other documgnts.

The term|“ATML framework” Represents the sub-demains of an ATS architecture specifically addrepsed by
the ATML family.of standards.

The term|“ATML family of standards” | Represents the'complete set of ATML family component standards arjd
associated"” XML schemas (see Table 3).

The term|“ATML family component | RepreSents a particular IEEE 1671 series standard (IEEE Std 1671.1T} [B31]

standard’ through IEEE Std 1671.6™ [B36]).

The term| “ATML common element Reflects only the ATML Common, ATML HardwareCommon, and AITML

schemas’ TestEquipment XML schemas defined in this document (B.1, B.2, and B.3).
These schemas shall not have associated XML instance documents.

The term|“ATML internal model Reflects only the ATML Capabilities and ATML WireLists XML schpmas

schemas’ defined in this document (C.1 and C.2). These schemas shall have asqociated
XML instance documents.

The term|“subdomdin’} Represents the complete set of ATML family component standards arjd
associated XML schemas.

The term| “subframework” Represents the ATS or support software.

The terml‘external interface” Represents the TEEFE 1671 series standards (JEEE Std 1671 1 through IEEE
Std 1671.6).

The term “internal model” Represents the Capabilities and WireLists XML schemas defined in Annex C.

The term “ATML <component name> | Represents the XML schema associated with the ATML family component

XML schema” standard. <component name> is defined in Table 3.

The term “ATML <component name> | Represents an XML instance document conforming to the ATML <component

document” name> XML schema. For example, an ATML Test Description document is

an XML instance document conforming to the ATML Test Descriptio
schema. <component name> is defined in Table 3.

n XML

? Information on references can be found in Clause 2.
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Annex A, Annex B, Annex C, Annex D, Annex E, Annex F, Annex G, and Annex I present XML
schema and XML instance document information. The conventions used in their presentation are defined in

Table 2.

Table 2—XML schema and XML instance document conventions

Item

Convention

All specifications in the XML language

Are given in the Courier type font where the XML elements
are represented outside the XML schema or instance document.

The terms “isRef (0)” and “isRef (1)”

Is a XML boolean indicator used to identify whether an object
is a reference. The term isRef (0) indicates it is not a reference;

isRef (1) indicates that it is a reference.

The term| “final #all”

Is an XML property that prevents all derivation. Used by the

Complex Type c:Extension.

The use ¢f “— in tables

Indicates that no information is associated with! this tayj
or, with respect to attribute usage, implies optional.

le cell

The term| “content simple”

Indicates that the XML element is not allowed to have
attributes or subelements.

The term| “content complex” Indicates that a new complex ddtatype is being defined, which
can be used to declare elements to accept attributes and/or
subelements.

The use ¢f italics Represents a XML element defined outside the subclayse.

The use ¢f “1 ... c0” and “0 ... ©” in tables Represents the nufber of times an XML element may pppear
in an XML instance document. i.e., either one to infinify times
or zero to infinity times.

XML snippets of XML instance documents Are given in the Courier type font.

The XML attribute “xsi: type” Explicitly declares the XML element type.

The use ¢f “|” in XML simple types descriptions Indicates a logical OR.

This dopument uses the vocabulary and, definitions of relevant IEEE standards. In case of copflict of

definitiqns, except for the portions quoted from standards, the following precedence shall be opserved:

(1) Clause 3, (2) Annex K, and (3) TheYEEE Standards Dictionary: Glossary of Terms & Definitiogs.

For clarfty, portions of IEEE Std* 1641 [B29] have been duplicated within this document. In the pvent of

revision{to IEEE Std 164 1,-the/current, approved version of the revised standard shall take precederice.

1.5.2 Word usage

In this docurhent, the word shall is used to indicate a mandatory requirement. The word should i used to

indicate|a.réecommendation. The word may is used to indicate a permissible action. The word can is used

for statements of POSSIDIIITy and capabllity.
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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). The latest edition of the referenced document (including any amendments, corrigenda, and/or
working group drafts) applies unless the specific year of publication or edition is referenced.

Extensible Markup Language (XML) 1.0, (Fifth Edition). W3C Proposed Edited Recommendation, 5 Feb.
2008.*

* This document is available from the World Wide Web Consortium (W3C®) (http:/www.w3.org/xml).
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3. Definitions, acronyms, and abbreviations

3.1 Definitions

For the purposes of this document, the following terms and definitions apply. The IEEE Standards
Dictionary: Glossary of Terms & Definitions should be referenced for terms not defined in this clause.’ In
the event a term is explicitly redefined or further defined in an ATML family component standard, that
component standard’s definition shall be normative only for that particular component standard.

abstract data type: A declared type that can be used to define other types through derivatiqn. Only
nonabstfact types derived from the declared type can be used in instance documents. When'siich § type is
used, it must be identified by the xs1i : type attribute.

application: (A) The use to which a system is put. (B) The use of capabilities previded for by 4 system
specific [to the satisfaction of a set of users’ requirements.

automatfic test equipment (ATE): An integrated assembly of stimulus,“measurement, and switching
compongnts under computer control that is capable of processing software routines designed specifiically to
test a pgrticular item or group of items. ATE software includes opérating system software, test ekecutive
softwarg, and instrument control software.

NOTE—{Definition adapted from DoD ATS Selection Process Guidé\B7].°

automalic test equipment (ATE) control software: Seftware used during execution of a test program
(TP) thdt controls the nontesting operations of the ATE. This software executes a test procedure put does
not contpin any of the stimuli or measurement pafdmeters used in testing the unit under test (UUT). Where
test softvare and control software are combined-in one inseparable program, that program will be tfeated as
test softjvare, not control software.

NOTE—{Definition adapted from MIL-STB=1309D [B52].

automatic test equipment (ATE) oriented language: A computer language used to program an| ATE to
test unitp under test (UUTs)( The characteristics of this language imply the use of a specific ATE system or
family df ATE systems.

NOTE—{Definition adapted from MIL-STD-1309D [B52].
automatic test'€équipment (ATE) support software: Computer programs that aid in preparing, arfalyzing,

and maiptaining unit under test (UUT) test programs (TPs). Examples are ATE compilers and trgnslation
and analysis’programs.

NOTE—Definition adapted from MIL-STD-1309D [B52].
automatic test equipment (ATE) system software: The total software environment of the ATE including
operating system, test executives, user interface, system self-test, and other software required to run test

programs (TPs). This term does not include TPs for supported end items.

NOTE—Definition adapted from MIL-STD-1309D [B52].

* The IEEE Standards Dictionary: Glossary of Terms & Definitions is available at http://shop.ieee.org/.
® Notes in text, tables, and figures of a standard are given for information only and do not contain requirements needed to implement
the standard.
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automatic test markup language (ATML) capabilities: An extensible markup language (XML) schema
that provides for the mapping of tests to instruments (and test systems) in a way that makes it possible to
tell whether a test system is able to execute a given test.

automatic test markup language (ATML) instance document: See: instance document.

automatic test markup language (ATML) namespace: A collection of names, identified by a uniform
resource identifier (URI) reference.

NOTE—Definition adapted from Namespaces in XML 1.0 [B43].

automatic test markup language (ATML) ports, pins, and connectors: The description of instruments,
test systems and their capabilities at the instruments, test systems pins, respectively.

automalic test system (ATS): A fully integrated, computer-controlled suite of electronigytest equipment
hardwarg, software, documentation, and ancillary items designed to verify at any level of nfaintenfince the
functionality of unit under test (UUT) assemblies. An ATS combines the following three elements:
automatjc test equipment (ATE), test program set (TPS), and test environment.

NOTE—{Definition adapted from DoD ATS Selection Process Guide [B7].

D conngctor: A type of connector so named because one side is shorter~(with one less pin) than the other,
giving aphysical D-shape.
digital fights management: Access control technologies that.may be utilized to impose limitatior}s on the
usage of digital content material that are not foreseen by, ‘the content provider. Within the context of
automatjc test markup language (ATML), the digital content materials are the associated XML dchemas,
and the ontent provider is the IEEE.

element: A bounded component of the logical,structure of an extensible markup language| (XML)
document that has a type and that may have XML attributes and content.

NOTE—{Definition adapted from Extensible Markup Language (XML) 1.0.
entity: $omething that has a distinct'separate existence.

extensiljle markup language (XML) attribute: Name-value pair associated with an XML element.
extensi]le markup language (XML) document: A data object that conforms to the XML requjrements

for being well-fornfed=1In addition, the data object is valid if it additionally conforms to semantic|rules of
the XML schema!

extensiﬁle markup language (XML) schema: The definition of a class of XML document, {ypically
expressad_i i ove and

beyond the basic syntax constraints imposed by XML itself.

extensible markup language (XML) style sheet: A description of how an XML document is to be
presented on a computer screen or in print.

fault: Degradation in performance due to detuning, misadjustment, misalignment, or failure of part(s).

framework: A real or conceptual structure intended to serve as guidance for building something that
expands this structure into something useful.
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global attribute: An attribute declaration that is a child of the xs:schema element. A global attribute can be
applied to any element.

hypertext markup language (HTML) viewer: A software program that enables a human to read an
HTML file in its native format.

instance document: An extensible markup language (XML) document that conforms to a particular XML

schema.

isRef: A boolean indicator used to identify that an extensible markup language (XML) object is a
reference.

object:
progran
languag

signal:
indicatiq

softwar

An entity that consists of state and behavior. An object stores its states in fields (variables|in some

ming languages) and exposes its behavior through methods (functions in some_prog
PS).

A) An electrical impulse controlled or observed by a test resource. (B) A visual, audible,
n used to convey information.

e tool: A software program that aids in the development of other software programs.

stimulup: Any physical or electrical input applied to a test subject iftended to produce a me

responsg.

NOTE—

test eny
specific
(UUT) g
set (TPS

NOTE—

test exe
progran
interpre
subprog
allocatir

Definition adapted from MIL-STD-1309D [B52].

ironment: A description of the automatic test system (ATS) architecture, programming
tion languages, compiler, development tools,and provisions for capturing and using unit u
esign requirements and test strategy information in the generation and maintenance of test
) software.

Definition adapted from DoD ATS Selé&ction Process Guide [B7].

futive: A software applicatienithat controls the execution environment of unit under test (Uj
s (TPs). Typical functions include, but are not limited to, verifying hardware/software ava
ing and executing operators commands, initializing and controling tests, providing
rams for test softwdre)usage, providing debug and simulation capabilities, logging test d
g virtual resources.

test program set (TPS): Automatic test equipment (ATE) interface hardware, test program (TP) §

docume
softwarg
hardwar

htation, and/other ancillary equipment that connects the unit under test (UUT) to the ATE.
performs fault isolation and diagnostics and can certify a UUT as ready for issue. A
e consists of probes, holding fixtures, and peculiar instrumentation.

mming

or other

hsurable

and test
hder test
program

UT) test
lability,
ommon
ata, and

oftware,
[he TPS
Lncillary

NOTE—Definition adapted from DoD ATS Selection Process Guide [B7].

unicode: An industry standard designed to allow text and symbols from all languages to be consistently
represented and manipulated.

unicode transformation format (UTF): A variable-length character encoding for unicode.

well-formed: Conforming to all of extensible markup language (XML) syntax rules.
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3.2 Acronyms and abbreviations

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

AM amplitude modulation

API application programming interface
ARB arbitrary waveform generator

ATE automatic test equipment

ATLAS Abbreviated Test Language for All Systems
ATML automatic test markup language

ATS automatic test system

BIT built-in test

BNC Bayonet Neill Concelman connector
BSC basic signal component

CAGE commercial and government entity
CORBA common object request broker architecture
COM component object module

CSCI computer software configuration item
DLL dynamic link library

DMM digital multimeter

FM frequency modulation

GUID globally unique identifier

HTML hypertext markup language

IC integrated circuit

ID identifier or‘interface device

/0 input/output

ITA interface test adapter

vI® interchangeable virtual instrumentation
LAN local area network

LRU line replaceable unit

PC personal computer

PCB printed circuit board

PM phase modulation

R&D research and development

RF radio frequency

RFI receiver/fixture interface

rms root mean square
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SGML standard generalized markup language
SCC20 Standards Coordinating Committee 20
SCPI standard commands for programmable instrumentation
SI synthetic instrumentation

SIMICA Software Interface for Maintenance Information Collection and Analysis
SMA subminiature A connector

SRA shop replaceable assembly

SRU shop replaceable unit

STD signal and test definition

TAR test accuracy ratio

TII Test Information Integration

TP test program

TPS test program set

TSF test signal framework

UML unified modeling language

URI uniform resource identifier

URN uniform resource name

URL universal resource locator

UTC coordinated universal time

UTF-8 8-bit unicode transformation format
UUID universal unique identifier

UUT unit under test

VME versa module eurgpa

VPP VXI plug andyplay

VSWR voltage standing wave ratio

VXI VMEDbus extensions for instrumentation
w3c® Weorld Wide Web Consortium

WRA weapons replaceable assembly

WSDL web services definition language
XHTML extensible hypertext markup language
XML extensible markup language

XSD XML schema document
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4. Automatic test system (ATS) architecture’

ATSs are utilized to identify failed electronic components, adjust these components to meet specifications,
and assure that an electronic system or electronic component is “ready for issue”; in other words, the item
is functioning as it was designed to operate.

An ATS includes the following:

a)
b)

c)

ATE hardware and its operating software.

broduce the TPS are also included.

Automatic diagnostics and testing.

4.1 Automatic test equipment (ATE)

ATE reflers to the test hardware and its accompanying software.

ATE ut

analyzeqs, signal generators, and switching assemblies. This equipment operates under contro

softwarg

at vario
The bas

ATE is
both be
limited

¢ definition of ATE, then, is computer-controlled-stimulus and measurement.
widely used in the electronic manufacturing\industry to test electronics components and

0) avionics systems on commercial and military aircraft, electronic modules in automob

electronjc medical devices.

An ATH can be configured to test:

a)
b)

¢)

d)

e)
f)

4.1.1 ATE hardware

Simple components (resistors, capacitors, and inductors).

[ntegrated circuits (ICs).

br shop replaceable assemblies (SRAs).

hss¢mblies (WRASs)].

and test,

Ty ¥ - - - E v 5 ' “ - 9
ndividual component items. The associated software development environments, fegpired to

lizes one or more computers to control test instruments Such as digital voltmeters, whveform

of test

to provide a stimulus to a particular circuit or componeiit in the UUT and then measure the output
s pins, ports, or connections to determine whether the UUT has performed to its speciffcations.

Bystems,

ore and after they are fabricated. These (€lectronic components and systems include (buf are not

les, and

Printed circuiftboards (PCBs). PCBs can also be referred to as either shop replaceable unitd (SRUs)

Black-boxes [sometimes called either line replaceable units (LRUs) or weapons replaceable

Attt PpRoumd ™ -weaporms amd-weapoT sectiors:

Other related electronic components or modules.

The hardware architecture of an ATS will depend on its planned use, e.g., research and development
(R&D), design validation, manufacturing, or field support; on budget and development-time constraints;

existing

expertise; and measurement throughput requirements.

7 Concepts described in this clause have, in part, been derived from the DOD ATS Handbook [B5].
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In R&D, for example, parametric tests are performed but will not be repeated on hundreds of UUTs. In
high-volume manufacturing, for example, hundreds to thousands of UUTs may be tested, and each has to
be tested as fast and as inexpensively as possible.

The hardware architecture of the ATE will be different in each of these situations. Typically, the ATE
hardware architecture contains six major subsystems:

a) Instrumentation (measuring and stimulus instruments)
b) Computing [computer, software, and input/output (I/O)]

c¢) Switching (relays that interconnect system instrumentation and loads to the UUT)

d) MassImercommects (U0 1-T0-3ySIem WiTing {Mertace)
e) Power sources (power to the UUT)
f)  PJUT-specific connections (e.g., loads, serial interfaces)
Each ofthese six subsystems is depicted by the grey shaded items in Figure 1.
ATE
Moved To Test Program Executables,
|—————= SIPS Diagrams/Instructions,
«—— ——! TPS Configuration files
I_ dontrol” System Controller |
| & | _ UUT Work Orders/Travelers,
| Moved\From UUT Testing Results
I
| UUT Power! | gigndis
|- —— P> Load
| Instrumentation
I I
I
I Switchin uuT SpeCifiC
—|— g — ATE
[ I Instrumentation Interconnections I Interfacgs/ > uyr
| Connections
A
I
I
I Signal
| _ Acquisition/ Slgnals
' Generation
Instrumentation

Figure 1—ATS hardware subsystems
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4.1.2 ATE software

A “typical” ATE software architecture consists of at least the following two computer software
configuration items (CSCIs):

a)  ATE support software
b) ATE system software

ATE support software comprises software items typically running on a standalone personal computer (PC)
for the gurposes of developing a TP, while the ATE system software comprises software items Fufning on
the ATH system controller executing the TP. Both the ATE system software and the ATE system’foftware
are depifted in Figure 2 (as the “callouts” over the ATS depicted in Figure 1).
ATE support software — -
(See Figure 3) S
TPS Development Suite(s)
ATE dystem software — -.
(See Figure 4) \ !
'\ : Crgates
. v
ATE N
. Test Program Exdcutables
Moved T ’
N 2L 1 TPs Diagrams/indtructions,
< «————! TPS Configuration files
i_ Contol™ System Controller |
| L____ UUT Work OrdersfTravelers,
Moved From esting Results
I oved 0 UUT T i R It
I
| UUT Power/ Signals
F—— Load <
| Instrumentation
A
|
| v v
| Switchin UUT Specific
- — 9 e ATE . <
[ I Instrumentation | €] Interconnections > Interfaces/ 14 uuT
I Connections
A
I
f
| Signal .
| _ Acquisition/ |, Signals
> Generation
Instrumentation

Figure 2—Software associated with a “typical” ATS
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4.1.2.1 ATE support software

ATE support software consists of the software that aids in the preparation, analysis, and maintenance of
UUT TPs. The ATE support software typically is not available on the ATE station.

In order to actually conduct tests on the UUT utilizing the ATE and interface test adapter (ITA), a UUT TP
needs to be developed from the UUT testing strategy so that it may be executed by the ATE station control
software.

Historically, the elements of a particular ATE’s support software incorporated interpretations by the ATE
developers of such items as instrument vendor data sheets/documentation, ATE hardware design material,
etc. These interpretations are effectively turning one data format into a second (usually proprietary) format
(e.g., ai‘ilnstrument data sheet contents in PDF format, put into a compiler’s instrument database’ unique
file format). This usually always loses something in the translation as information is lost, doés ndt have a
home, efc.

“Typica]” ATE support software items are depicted in Figure 3 (as the “TPS Development Suite(s)” over
the ATS depicted in Figure 1).

4.1.2.2|ATE system software

ATE system software is the total software environment of the ATE including operating systpm, test
executives, user interface, system self-test, and other software requiced to run UUT TPs.

In order]to run the tests on the UUT, the UUT TP created wvia the ATE support software (see 4.1.2.[l) needs
an envirpnment to be executed from.

Historicplly, the elements of a particular ATEs station control software interfaced with and produfed data
in proprjetary formats (TP intermediate progranmumihg languages, test results, etc.) This meant that ponly the
matching ATE support software could be utilized, and that test results were represented/store in § format
unique tp that ATE.

“Typica]” ATE system software items are depicted in Figure 4 (as the “System Controller Softwafe” over
the ATS depicted in Figure 1).

4.2 Tegt program set (TPS)
TPSs consist of the test software, interface devices, cabling, and associated documentation.

The computer(s) in the ATE execute the test software, which usually is written in a standard langugge such
as Abbtewidted Test Language for All Systems (ATLAS). C. or Visual Basic. The stimydlus and
measurement instruments in the ATS have the ability to respond as directed by the computer. They send
signals where needed and take measurements at the appropriate points. The test software then analyzes the
results of the measurements and determines the probable cause of failure. It displays to the technician the
component to remove and replace.

Developing the test software requires a series of tools collectively referred to as the software development
environment. These tools include ATE and UUT simulators, ATE and UUT description languages, and
programming tools such as compilers.

Since each UUT likely has different connections and I/O ports, interfacing the UUT to the ATE normally
requires an interconnecting device (known as an ITA) and cables, which physically connect the UUT to the
ATE and route signals from the various I/O pins in the ATE to the appropriate I/O pins in the UUT.

| Published by IEC under license from IEEE. © 2010 IEEE. All rights reserved. |



https://iecnorm.com/api/?name=e61035eade7c0aa93e7b0e31666256a2

—16 —

IEC 61671:2012
IEEE Std 1671-2010

Digital Test
Development Tools

TPS Test Configuration
File Development Tools

TPS Test Diagram
Development Tools

TPS Development
Tools

I Q
.\- OO
~—m s — Y Z
[
: Creates
|
ATE
Moved To Test Program Executables,
|—————= TPS Biagrams/Instructions,
——__l TRS Configuration files
I_ Tontrol™ System Controller |
| I ;% UUT Work Orders/Travelers,
| Moved From UUT Testing Results
I
| UUT Power/ Signals
|- —— - Load
| Instrumentation
| |
I
I Switchin uuT Specific
- g _ ATE L _
[ Instrumentation Interconnections Interfaces/ uut
| Connections
| |
I
| Signal _
| _|_.Cf" Acquisition/ Signals
Generation
IIIblruIIIeIIldlIOII

Figure 3—ATE support software
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Figure 4—ATE system software
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4.3 Automatic diagnosis and testing

Diagnostics is the part of an ATE test that determines the faulty components. ATE tests perform two basic
functions. The first is to test whether the UUT is working correctly. The second is to diagnose the reason
the UUT is not working correctly. The diagnostic portion can be the most difficult and costly portion of the
test. It is typical for ATE to reduce a failure to a cluster or ambiguity group of components.
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5. Automatic test markup language (ATML)

The ATML initiative has come about by the desire to standardize on the XML format, rather than the
various proprietary tools and formats used within the test industry (as discussed in Clause 4). By using a
common format, different tools and systems can exchange information and be brought together to form
cooperative heterogeneous systems, which, through the use of ATML, can

— Decrease test times.

— Reduce incidents of Can Not Duplicate or No Fault Found.

— Reduce the repair cycle.

— Formalize the capture of historic data that have been the preserver of experts-in)the |field to
heuristically identify faulty components.

— [lose the loop on diagnostic systems.

The goals of ATML are to

— Establish an industry standard for test information exchange:

— Pevelop a exchange format that can be understood by man or machine.
— Allow, and design for, user extensibility.

— Establish a process for managing extensibility,

— Ensure acceptance within the user community-

The gengral uses cases ATML supports are to

—  PBupport dynamic test sequenees that can change with historical data.
—  Pupport instrument sefup directly.

—  Bupport instrument setup using signal descriptions.

—  Bupport paraliel/simultaneous testing and complex timing relationships.
— [apture test' results.

— [Capture TP information and sequencing.

— CdPLUrc i[lbu UIIICIIU prLiﬁbdliUIlb dlld bdpdbiiilit?b.
—  Capture test station specifications and capabilities.
—  Capture test setup and test configurations.

—  Capture UUT specifications and requirements.

—  Capture test support hardware and software.

— Capture UUT diagnostic and maintenance information.
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5.1 ATS architecture elements addressed by ATML

ATML formally standardizes the following distinct subdomains under the ATML framework:

These st
architec

A comp

The descriptions of how a test signal description “maps” to a ATE station (e.g., capabilities).
The descriptions of test instrumentation.

The descriptions of ITAs.

The descriptions of the ATS configurations under which a UUT can be tested.

The descriptions of UUT tests.

The descriptions of test stations.
The descriptions of a UUT.
The descriptions of the elecrical paths from the UUT to the instrument in the ATE, on a per-test

basis.

iIb-domains are depicted as the “callouts” in Figure 5, which are depicted “over the top” of the ATS
ure described in Clause 4.

ete ATS architecture, including these ATML framework subdonmains, is provided by Annek H.
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Figure 5—The ATML family component standards associated with a “typical” ATS architecture

NOTE—The ATML Test Description in Figure 5 is represented as a “dashed line” because the Test Program
Executables are to be “derived from” the ATML Test Description.
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6. The ATML framework

The ATML framework is based upon XML. XML describes a class of data objects called XML documents
and partially describes the behavior of computer programs, which process them. XML is an application
profile or restricted form of the standard generalized markup language (SGML) (see ISO 8879:1986
[B39]). By construction, XML documents are conforming SGML documents.

The ATML framework has been developed to

The AT

All extd
framew
this infol

6.1 Ex

The ext

in a typicabATS being used for testing of an UUT.

Summarize and organize the essential elements of an ATS.

Provide a common frame of reference.

Fliminate the need to use a variety of custom file formats.

Provide compliance with the World Wide Web Consortium (W3C)® standards;
Be based upon standards.

Be extensible.

Fnable the creation of modular ATS architectures (components based upon the ATMI
component standards can easily be substituted, and data can be shared between the compon

ML framework is defined in the form of three distinctapproaches:

Fxternal interfaces
[nternal models

ervices

rnal interfaces and internal_models shall be with reference to the ATS and UUT. Thd
rk expects, although will not define, services to be available to generate, consume, and m4g
rmation.

ternal interfaces

brnal(interfaces represent information that is exchanged between two or more distinct con

family
ents).

ATML
nipulate

ponents

As defined in 5.1, and depicted by Figure 5 and Figure J.1, ATML formally standardizes six distinct

external

interfaces as ATML framework subdomains:

Instrument descriptions
Test adapter descriptions

Test configurations

® This information is given for the convenience of users of this standard and does not constitute an endorsement by the IEEE of these
consortium standards. Equivalent standards or products may be used if they can be shown to lead to the same results.
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—  Test descriptions
—  Test station descriptions

— UUT descriptions

Collectively, these six ATML framework subdomains were deemed to be the interfaces that offer the
largest potential of reducing the cost to rehost or replace ATS components (up to as much as the entire ATE
or the entire TPS).

NOTE—One with experience in ATE and/or TPSs might recognize that a TP is not one of the ATML framework
subdomains. This omission is not an oversight. The ATML phil hy is that, since a TP is typicall veloped from
test stratggies and test requirements, the description of these test strategies and test requirements should be stapdardized
as opposg¢d to standardizing on the implementation of them (e.g., the TP). This approach allows for scenatios’yhere the
TPs are written in different languages. An example of this ATML philosophy is provided in 1.2~ This philosophy
permits tpst strategies and test requirements to be implemented in the software programming language’ of chgice, with
the addedl benefit of potentially accessing a newer instrument’s added capabilities in the futufe. ATML stapdardizes
these tes{ strategies and test requirements as part of the ATML Test Description component.

6.2 Internal models

Internal |models ensure a consistent approach to defining elements.that need common semantics| Within
ATML there are several such models:

— Pignal definitions using IEEE Std 1641 [B29]
— ATML capabilities

—  MATML wire lists and network lists

As defiged in 5.1, and depicted by Figure™S, ATML formally standardizes two distinct internal models as
ATML framework subdomains:

— ATML capabilities
— ATML wire lists

The use of these items within the ATML framework ensures that different elements interpret the same
information in the same way.

6.3 Services

The definition of the external interfaces (6.1) and internal models (6.2) is generally not enough to achieve
interoperability. A simple scenario of Tell me your test configuration? or What is the next test? requires
not only the definition of the format of the information, but also a definition of how the questions should be
asked.

The web services infrastructure is founded on communication via XML-based messages that comply with a
published web service description. The service description is an XML document written in an XML
grammar called the web services definition language (WSDL) that defines the format of messages the web

| Published by IEC under license from IEEE. © 2010 IEEE. All rights reserved. |
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service understands. The service description serves as an agreement that defines the behavior of a web
service and instructs potential clients in how to interact with it.

ATML does not formally define specific services; however, ATML implementations should define
services using WSDL. An example WSDL service is provided in Annex D.
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7. ATML specification techniques

The ATML framework is defined in terms of subframeworks and subdomains.

There are two major subframeworks, the ATS subframework and the support subframework.

The ATS sub-framework is analogous to the ATE system software defined in 4.1.2.2, and the support
subframework is analogous to the ATE support software defined in 4.1.2.1.

The ATS subframework is further subdivided into following subframeworks:

The sup

Each of]
contains

a)

b)

The AT

7.1 ATML common. element partitioning

Commo
one AT]

JUT & TPS
Support software

System software.
bort subframework is not subdivided.

these four (i.e., UUT & TPS, support software, system software, and‘sipport) subframewor
one or more ATML subdomains. ATML subdomains are analogeus to the following:

The six external interfaces described in 6.1.

|) Each of the six are IEEE 1671 series ‘dot’ standards (e.g., IEEE Std 1671.1 [B31]
IEEE Std 1671.6 [B36], inclusive).

The two internal models described in 6.2.
1) Both are defined in Annex C of this sfandard.
The three ATML common element schetas derived from the partitioning described in 7.1.

1) Each of the three are defined.in Annex B of this standard.

ML framework, the subframeworks, and the ATML subdomains are depicted by Figure 6.

h elements provide for the definition of XML types and attributes that are utilized within m
ML subdemain XML schemas.

through

ore than

Commdn*¢lément XML schemas are reference XML schemas containing only type definitipns that

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

Common elements, as a result, is simply a toolbox for the ATML subdomain XML schemas to include.
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ATML Framework

ATS Sub-Frameworks

UUT & TPS Sub-Framework

ATML Sub-Domains

Support Software Sub-Framework

ATML Sub-Domains

System Software Sub-Framework

ATML Sub-Domains

Support Sub-Frameworks

ATML Sub-Domains

Figure 6—The ATML framework, subframeworks, and ATML subdomains

Figure 7

repfesents an example of a common element XML type (in this case, a NonBlankStrinp) being

inherited by two different XML schemas complex types (in this case, ExampleA and ExampleB), which are
then used to develop two separate XML instance documents.

The fact that the XML schemas complex type’s attribute is inherited is irrelevant to both the XML instance
documents content and to how the XML instance document was or is generated.
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=

Attribute ‘pin’ is of type:
b ¢:NonBlankString \

<uut:ExampleA>

P 7 >’ <uut:pin="J2-1" />
d Complex Type uut:ExampleA | </uut:ExampleA>
y g XML schema for IEEE-1671.x — —
- , XML instance document
CNL:;:E; llanlgSl; :i.ng conformant to IEEE{1671.x
< ‘ '
\ .
ATNIL Common ™ {
_—

" Attribute ‘name’ is of type:

c:NonBlankString |
>» <tc:name="abcd"

<tctExampleB>

Complex Type tc:ExampleB

| </tc:ExampleB>

XML schema for IEEE-1671.y — — )
XML instance dogument

conformant to IEEE}1671.y

Defined by IEEE-1671
Defined by IEEE-1671
Compdnent Standards

Annex B

Developed by

the User

Figure 7—Example ATML common element usage

ATML defines three common element XML schemas:

a) [Common.xsd, which provides ATML-unique types and attributes.

b) HardwareCommon.xsd, which provides ATML-hardware-unique types and attributes ag well as
nclides Common.xsd.

c) TestEquipment.xsd, which provides test-equipment-unique types and attributes as well as includes
both Common.xsd and HardwareCommon.xsd.

These three common element XML schemas are defined in B.1, B.2, and B.3, respectively.

Every ATML subdomain component XML schema (with the exception of Common.xsd) shall include at
least one of the three common element XML schemas.
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7.2 ATML XML schemas

ATML defines a collection of XML schemas that allow ATE and test information to be exchanged in a
common format adhering to the XML standard. These XML schemas have been developed, and continue to

be maintained, through the use of modeling tools and use cases.

NOTE—TIt is expected that ATML users will utilize one or more XML-based tools to aid in the development
instance documents and/or to graphically view the XML schemas.

7.3 XML schemas and their use in ATML

of XML

The XML language focuses on the definition of entities, which are the objects of interest. The ‘e
defined [in terms of their elements and attributes, which are the traits or characteristics consider
important for using and understanding the entities. These elements or attributes have .a [repres
which npight be a simple data type (such as integer) or another entity type. The XML s¢heéma also
constraifits, rules, and relationships between entities.

ses XML schemas to precisely specify the data that can reside in anyATML framewor
shall be specified for the categories of test information wheré\different sets of data
idted and exchanged between ATML implementations (as depiéted in Clause 7 and de

ted by software tools in an ATML test environment. {The guidelines for the develop
ML schemas are provided in Annex A.

ome constraints cannot be represented by an XME schema; consequently these constrg
in the corresponding ATML family standard’s textual content (e.g., the published standard).
r the complete set of requirements are the ATME, family of standards and their associated XML
, validation of instance documents againstXML schemas does not guarantee that the
ts satisfy ATML compliance requirements;’ additional compliance verification may be necef
constrainfts that are not expressed in the XML schema:

7.4 UML models

This document includes, in~Annex J, informational unified modeling language (UML)’ modq
represerjts a generic ATStesting an UUT (Figure J.1). The second (represented by Figure J.2, Fi
Figure J|4, and Figure Ji§).tepresents the relationship between components of an ATS and UUT.

ities are
bd to be
entation,
pecifies

k. XML
can be
fined in

). Test information that conforms to the ATML family XML-schemas should be accegsed and

ment of

ints are
Thus, the
schemas.
instance
sary for

Is. One
pure J.3,

® This information is given for the convenience of users of this standard and does not constitute an endorsement by the IEEE of these

products. Equivalent products may be used if they can be shown to lead to the same results.
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8. The ATML framework subdomains

Each of the ATML subdomains’ external interfaces (see 6.1) is formally defined by an ATML family
component standard (e.g., IEEE 1671 series “dot” standard). The ATML subdomain internal models and
common element schemas are defined within this document (see 6.2 and 7.1), which is also an ATML
family component standard.

XML instance documents of these ATML family component standards make up the core elements of an
ATML framework. Figure 8 portrays the ATML family of standards (which would actually be XML
instance documents valid against the associated family component) making up a fully populated ATML
framewqrk:

8.1 The ATML framework and ATML family component standards

The ATML family component standards define the external interfaces (see 6.1),cinternal models (fee 6.2),
and common elements (see 7.1). ATML family component standards are segmented into the follow]ng:

a) [lhe ATML family component standard document (in the form of:a formal IEEE standard)
b) [The ATML family component’s associated XML schemas

c) References to ATML instance documents (however, specific instance documents shall nof be part
bf the ATML framework)

8.1.1 ATML family component standards
The ATIML family components each shall haveé<an associated IEEE published standard. Each pf these

standards shall contain the definition, description, and use of each element of the ATML family component
as well 3s define the conformance to that standard.

8.1.2 ATML family XML schemas
The ATML family of standdrds shall have associated XML schemas. XML schemas are described ip 7.2.

These XIML schemas shall be located on the World Wide Web at the locations specified in Clause 9.

8.1.3 ATML instance documents

ATML instance duuuuluuto arca uuuuuﬁuu Uf S uuiﬁu iufuuuaﬁuu d\.«ﬁu\,d aud Ot auiL\.«d :J th\.« T brenced
P 2 y

XML schema (e.g., a particular instrument’s instance document shall contain the definition of the particular

instrument, in accordance with the instrument description XML schema specification).

8.2 ATML subdomains

The ATML family of standards (along with their associated XML schemas) defines a logically related set
of ATML information (e.g., ATML subdomain). These ATML family component standards elaborate on
information that only appears as place holders in this document. The ATML family of standards is defined
in Table 3.
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Figure 8—The ATML framework and subdomains
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Desdription " Hardware Equipment
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Types-and Unique Types Unique Types tell whether or instrunents,
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o Definition and more ATML or more or more to execute a cabley, and the
d¢scription of sub domains. ATML sub ATML sub given test. UUT pre
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tepting schema. o Includes o Includes Hardware on a per-test
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Table 3—ATML subdomains

Sub-domain name

Brief description

Standard

Standard Automatic Test
Markup Language (ATML) for
Exchanging Automatic Test
Equipment and Test
Information via XML

This standard.

IEEE Std 1671 (ATML)

Capabilities

Annex F of this standard contains the
necessary information to allow software to
determine whether a given test system can
run a given test. C.1 of this standard contains
the Capabilities XML schema definition.

IEEE Std 1671 (ATML)

Commor] Elements

B.1, B.2, and B.3 of this standard contain the
shared type definitions utilized within two or
more ATML family components. There are
three common element schemas: Common,
HardwareCommon, and TestEquipment.

IEEE Std 1671 (ATML)

Instrumept Description Provides for the description of an test IEEE Std 1671:2™ [B32] (ATML:
instrument. Instrument Description)
Ports, Pipps, Connectors, and Annex E of this standard describes IEEE, Std 1671 (ATML)
Wire Lis{s instruments, test systems, and their
capabilities at the instruments’ pins as “ports,
pins connectors” and describes how ATS
elements are interconnected as “wire list§.”
C.2 of this standard contains the WireLists
XML schema definition.
Signal Dgfinitions Provides for the definition of a test. IEEE Std 1641 [B29]
(Signal and Test Definition)
Test Adapter Provides for the description 6f an ITA and/or |IEEE Std 1671.5™ [B35] (ATML:
associated cables and ether interface Test Adapter)
hardware.
Test Conlffiguration Provides for the(description of the testing IEEE Std 1671.4™ [B34] (ATML:
configuration. Test Configuration)
Test Des¢ription Provides\fer'the description of the test IEEE Std 1671.1 [B31]
subjects.test requirements and a default test | (ATML: Test Description)
flow.
Test Statjon Provides for the description of a test station. |IEEE Std 1671.6 [B36]
(ATML: Test Station)
UUT Degcription Provides for the description of a test subject. |IEEE Std 1671.3™ [B33] (ATML:
UUT Description)
8.2.1 Chpabilities

An ATML framework may require a means to tell whether a test system is able to execute a given test.

ATML Capabilities provides a mechanism to allow tests to be mapped onto instruments (and test systems)

in a way that makes it possible to tell whether a test system is able to execute a given test.

Any signal descriptions within a Capabilities description should be represented utilizing the signal and test

definition (STD) standard (see IEEE Std 1641 [B29]).

ATML Capabilities is defined in Annex F. The Capabilities XML schema is defined in C.1.
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In the event ATML Capabilities is found to be insufficient or an error is identified, a change proposal to
C.1 of this document should be directed to the Secretary, IEEE-SA Standards Board.
8.2.2 Common elements

Common elements provide for the definition of XML types and attributes that are utilized within more than
one of the ATML family XML schemas. Common elements are described in 7.1.

In the event ATML Common is found to be insufficient or an error is identified, a change proposal to
Annex B of this document should be directed to the Secretary, IEEE-SA Standards Board.

8.2.3 Instrument description

An ATML framework may require the description of an instrument model (e.g., a particular copany’s
digital multimeter (DMM) model 123) or a specific occurrence of the instrument in the ‘product ling (e.g., a
particuldgr company’s DMM model 123, serial number 1). Additionally,- ‘an~ ATML framework
implemgntation may include a synthetic arbitrary waveform generator (ARB),synthetic digitizer, Jynthetic
up-converter, or synthetic down-converter. Synthetic instrumentation (SI)/tequires descriptions |ike any
other injtrument.

The Insfrument Description standard defines an exchange format foi\the static description of an nsfrument.
Instancgs of Instrument Description will be utilized in conjunction with instances of other Ingtrument
Descripfion in support of the execution of test programs in an automatic test environment. The ptandard
promotas and facilitates interoperability between components of automatic test systems (e.g., between a test
executivje and a resource allocator) where instrument descriptions need to be shared.

SI is paft of IEEE Std 1671.2 [B32], as both an example of Instrument Description instances as well as to
provide ja definition of the necessary parameters/attributes to document an SI. Template instance dofuments
shall befused by vendors developing/providing SI, as the basis for documenting the SI. The XML femplate
instance| document provides examples for each instrument vendor to follow.

Any signal descriptions within am™ Instrument Description should be represented utilizing STD (see
IEEE Std-1641 [B29]).

In the epent ATML Instrument Description is found to be insufficient or an error is identified, 4 change

proposal to IEEE Std 167\L.2 [B32] and/or Annex B of this document should be directed to the Sg¢cretary,
IEEE-SA Standards Beard.

8.2.4 Pprts{pins, connectors, and wire lists

An ATI\ 1]'_4 flalllcwull\ llla'y lckiuilc a v artts t\} dCbL«li‘L}C illbtl ulllClltD, tcbt D)’Dtclllb, alld tllcil Uapal ilities at
the instruments’ pins. ATML ports, pins, and connectors provide an explanation of the techniques used to
map the capabilities to the instruments’ pins.

ATML ports, pins, and connectors are described in Annex E.

An ATML framework may require a means to describe how instruments, test systems, interface adapters,
and UUTs are interconnected. ATML wire lists provide an explanation of the techniques used to describe
these interconnections. The interconnections are typically defined on a test-by-test basis, the test being an
ATML Test Description document definition. Therefore, there shall be a direct mapping between wire list
and test description.
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ATML wire lists are described in Annex E. The WireLists XML schema is defined in C.2.

In the event ATML WireLists is found to be insufficient or an error is identified, a change proposal to C.2
of this document should be directed to the Secretary, IEEE-SA Standards Board.

8.2.5 Signal definitions

IEEE Std 1641 [B29] is a culmination of a radical review of the ATLAS test programming language and
the requirement to create truly portable test requirements. STD allows test information to pass more freely
between the design, test, and maintenance phases of a project and enables the same information to be used
directly across project phases. This more efficient use of information will lead to reduced life-cycle costs.
STD prpvides the capability to describe and control signals, while permitting a choice ofdperating
environgent, including the choice of carrier language. STD permits signal operations to be émbgdded in
any objpct-oriented environment and thus to be used by the architecture standards ofyvarioup ATSs.
Portabiljty is extended beyond that of test specifications by virtue of a layered architecture.”STD defines a
collectign of objects and their interfaces. These objects describe signal components relevan{ to test
requirethents. The STD standard defines how to interconnect these objects using ihterfaces through which
the objg¢cts exchange information so that a test model may be defined.that describes acfual test
requirepents. Finally, the link to published ATLAS standards (such as IEEEJStd 716™-1995 [B12]) is
preservdd in that the user can describe signal operations using very similartest-signal-related kqywords.
These kpywords now have formal definitions. Furthermore, the parameters of the signals themselves also
have a r]gorous formal behavioral description.

Signal definitions are defined by IEEE Std 1641 [B29].

8.2.6 Test adapter

An ATML framework may require the descriptidnof an ITA and/or cable design or of a particular serial
number [ITA and/or cable. ITAs (also sometimes referred to as interface devices or IDs) are the Interface
betweer| the UUT and the Test Station. Cables are the interface between the UUT, the Test Station, and
ITA. What typically needs to be, documented is the physical and electrical characteristics, the
capabilifies/performance, the identification and classification, etc. This information includes the
connectgrs, wires, contacts, etc.

IEEE Std 1671.5 [B35] defifies an exchange format for exchanging the test adapter information by defining
the inteface between the\UUT and the test station, which includes the description of the test adapter, test
adapter hnd/or ancillary ¢ables'’, and any ancillary equipment required to interface the UUT to the|ATE, in
order to] perform any-test(s) on the subject UUT. These descriptions include the physical and dlectrical
charactgristics, «capabilities/performance, and identification/classification. The standard proyides a
standardized ~format to promote and facilitate interoperability between components of automftic test
systems| by allowing the exchange of test adapter information. Each instance document c

definitio ingle test adapte a i
describing test adapter capabilities and structure.

Any signal descriptions within a Test Adapter description should be represented utilizing STD (see
IEEE Std 1641 [B29]).

In the event ATML Test Adapter Description is found to be insufficient or an error is identified, a change
proposal to IEEE Std 1671.5 [B35] and/or Annex B of this document should be directed to the Secretary,
IEEE-SA Standards Board.

' When utilizing the Test Adapter XML schema for the description of any cable(s), the length of the cable is represented by depth.

Published by IEC under license from IEEE. © 2010 IEEE. All rights reserved.



https://iecnorm.com/api/?name=e61035eade7c0aa93e7b0e31666256a2

IEC 61671:2012
-34 - IEEE Std 1671-2010

8.2.7 Test configuration

An ATML framework may require the description of configurations of test equipment known to be capable
of the test and evaluation of a particular UUT.

IEEE Std 1671.4 [B34] defines an exchange format for identifying all of the hardware, software, and
documentation that may be used to test and diagnose a UUT on an ATS. The data support the acquisition
and itemization of test assets required to be in place prior to testing a UUT on the test system.

In the event ATML Test Configuration is found to be insufficient or an error is identified, a change
proposal to IEEE Std 1671.4 [B34] and/or Annex B of this document should be directed to the Secretary,
IEEE-SA Standards Board.

8.2.8 Test description
An ATNIL framework may require the description of tests requirements for a particular UUT.

IEEE Std 1671.1 [B31] defines an exchange format for exchanging the test-description inf¢rmation
defining test performance, test conditions, diagnostic requirements, and support-equipment to locafe, align,
and verify the proper operation of a UUT. This information shall be utilized in the development pof TPSs
that will be ultimately used in an automatic test environment. The(Standard promotes and facilitates
interopefrability between components of ATSs (e.g., rehosting test fequirements between ATS plhtforms)
where UUT test requirement definitions need to be shared.

Any sigpal descriptions within a Test Description should bgwepresented utilizing STD (see IEEE $td 1641
[B29)).

In the eyent ATML Test Description is found to beunsufficient or an error is identified, a change proposal

to IEEE| Std 1671.1 [B31] and/or Annex B of this¢document should be directed to the Secretary, IEEE-SA
Standardls Board.

8.2.9 Test station

An ATNIL framework may require the description a family of test stations or a particular test statiop within
ly (e.g., by serial number). This description includes the physical and electrical characteridtics; the
gtween test systemiports and the instrument; tolerances and accuracy of the test station; tegt station
tion information such as part number, serial number, nomenclature, location; status infgrmation
such as|calibration data, dates, and self-test status; operational history, such as power-on time; [external

1671.6 [B36] defines an exchange format for exchanging the test station information by [defining
eEHpHEORT—0 he—test—statton—(e-g—physteal—and—eleetrieal—eharacteristtess—eomponents,
capabilities/performance, identification/classification). The standard provides a standardized format to
promote and facilitate interoperability between components of automatic test systems by allowing
exchange of test station information. Each instance document contains the definition of a single test station
model. The Test Station XML schema provides a structure for describing test station capabilities and
structure.

Any signal descriptions within a Test Station description should be represented utilizing STD (see IEEE
Std 1641 [B29]).
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In the event ATML Test Station is found to be insufficient or an error is identified, a change proposal to
IEEE Std 1671.6 [B36] and/or Annex B of this document should be directed to the Secretary, IEEE-SA
Standards Board.

8.2.10 UUT description

An ATML framework may require the description of a family of UUTs or a particular UUT within the
family (e.g., by serial number). This description includes information such as the name, part number, model
number, type, power requirements, interfaces, physical properties, and operational requirements, i.e., the
information about a UUT that is required to implement and execute tests on and diagnose the UUT itself.

IEEE Std 1671.3 [B33] defines an exchange format for information that uniquely describes a gatpgory or
type of PUT. The format will include the ability to specify multiple manufacturers for each UUT|as there
may be fases where a single UUT is supplied by a variety of manufacturers. This information.is intgnded to
support [all aspects of the test and maintenance environment. The standard promotes.’and fjcilitates
interopefability between components of test and maintenance support systems by defining a comm¢n set of
identifidation information for UUTs.

In the eyent ATML UUT Description is found to be insufficient or an error is‘identified, a change proposal
to IEEE| Std 1671.3 [B33] and/or Annex B of this document should be directéd to the Secretary, IEEE-SA
Standargls Board.
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9. ATML XML schema names and locations

The IEEE provides a download Web site for material associated with published IEEE standards; the
material is presented in machine-friendly format. This material is digital rights management restricted use
material. The ATML family of standards utilizes this download Web site to allow easy accessibility to all
of the ATML family XML schemas (and in some cases, example XML instance documents). As depicted
by Figure 9, the IEEE download Web site (http://standards.ieee.org/downloads/) contains several folders,
each folder labeled by an associated IEEE standards number (e.g., IEEE 1671 series standards are in the
1671 folder). Each folder under this base IEEE standard number contains the material (e.g., XML schemas)
for that ATML family component standard. ATML family component standards are identified by their

IEEE 16

NOTE 1
(for each
NOTE 2
site, fold,

Figure
standard

The IEH

—Standards that are revised will contain a folder for the year in which the standard is reissued, Bo
year the standard was published) will be present on the IEEE download Web site.

—Providing a particular standard has associated material that is to be made available yia‘the down]
ers for that standard are not available until the standard is published by the IEEE.

depicts a portion of the entire IEEE download Web site, as it pertains-to the ATML f;
S.

E SCC20 TII Subcommittee’s Web site (http://grouper.ieee.org/groups/scc20/tii) providg
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n Table 4.

the XML schemas identified in, Table 4 and Table 6 may include one or more of thd
element XML schemas defined' in Annex A. The ATML common element (e.g., co
he component is defined), theassociated XML schema’s name, and the IEEE download
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Figure 9—ATML-related IEEE download Web site structure

Table 4—ATML family XML schema names and folder locations

Component Defined in XML schema name IEE}?dzs?szzO;?'zzbgslte
Instrumgnt Descriptiofi)[TEEE Std 1671.2 InstrumentDescription.xsd 1671.2-208
InstrumentInstance.xsd 1671.2-208
Digitizer.xml 1671.2-208
DownConverter.xml 1671.2-2(08
S_yuthctib‘v‘vyavch11uGch1 dlUIl .Alll‘l 1 U71 .A"‘ 08
UpConverter.xml 1671.2-2008
Test Adapter IEEE Std 1671.5 TestAdapterDescription.xsd 1671.5-2008
TestAdapterInstance.xsd 1671.5-2008
Test Configuration IEEE Std 1671.4 TestConfiguration.xsd 1671.4-2007
Test Description IEEE Std 1671.1 TestDescription.xsd 1671.1-2009
Test Station IEEE Std 1671.6 TestStationDescription.xsd 1671.6-2008
TestStationInstance.xsd 1671.6-2008
UUT Description IEEE Std 1671.3 UUTDescription.xsd 1671.3-2007
UUTInstance.xsd 1671.3-2007
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Table 5—ATML Common element XML schema names and locations

Component Defined in XML schema name IEE)I;: d(elgv(vslél:;?gzzbglte
Common B.1 Common.xsd 1671-2010
Hardware Common B.2 HardwareCommon.xsd 1671-2010
Test Equipment B3 TestEquipment.xsd 1671-2010

Table 6—ATML Common XML schema names and locations

IEEE download Web site

omporment—— 1 Defimedim—— XM schenmr mame "

¢ folder (see-Figure 9)
Capabilifties C.1 Capabilities.xsd 16712010
Wire Ligts C2 WireLists.xsd 1671-2010
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10. ATML XML schema extensibility

The provision of an extension mechanism is necessary to ensure the viability of the specification and allow
producers and consumers of ATML instance documents to interoperate in cases where there is a
requirement to exchange relevant data that are not included in the ATML family XML schemas. The use of
the extensions shall be done in a way that ensures that a conformant consumer can utilize the extended file
without error, discard or otherwise sidestep the extended data, and use the nonextended portions of the data
as they are intended, without error or loss of functionality.

Extensions shall be additional information added to the content model of the element being extended.

Extensi
of stand|

Extensi
namesp3

An exte

sufficient to explain the need for the extension as well as the underlying semantics and relationship

base AT]

The AT

)
b)

©)

The AT
to speci

ns shall not repackage existing information entities that are already supported by the ATM
hrds.

ns shall always be associated with a user-defined namespace and should ‘be identifieq
ce prefix (see Table A.1).

hded instance document shall be accompanied by the extension XML schema and docunj
ML family XML schema.

ML family XML schemas allow for three forms of extension:

Wildcard-based extensions allow for the extension of the XML schemas with additional ele

T'ype derivation allows for extending the set of data types by deriving a new type from an
common element type.

[ ists derived from c : NamedValues allewing user-defined properties with attached value

ML family XML schemas control'the location and type of extension allowed. A.6.7 descri
y the extension points for ah ATML family XML schema.

| family

with a

entation
s) to the

ments.

existing

bes how
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11. Conformance

ATML conformance has two facets. The first (11.1) shall apply only to the development and maintenance
of the ATML family of standards and their associated XML schemas. The second (11.2) shall apply only to
implementers and implementations of ATML (this standard).

11.1 ATML family XML schemas

Each of-the ATMIL familv XML schemas shall be Hpvplr\ppd and maintained to be conformant with the

XML sg¢

hema style guidelines defined in Annex A.

11.2 The ATML framework
Conformance to the ATML framework shall be achieved as specified by the requiréments defined |
of the fdllowing:
a) Any combination of Table 7, and/or Table 8, and/or Table 9 (see-l'1.2.1 through 11.2.1.3)
b) [lable 10 (see 11.2.2)
For each ATML family component standard utilized @n either item a) or item b), the conf

requirerhents of the utilized component standard shall ‘also be satisfied.

11.2.1 ]

Figure 1

a)
b)

¢)

An ATS

ATS subframework

0 illustrates three ATS subframéworks that may be incorporated within an ATS:

[JUT & TPS (see 11.2.1.1)
ATE support software)(see 11.2.1.2)
ATE System software (see 11.2.1.3)

shall-include at least one of these subframeworks and may include all three.

Each o

y either

prmance

the ATS subframework components utilize ATMIL, Common element schemas (see

7.1 and

Table 5). The same ATML Common element schemas should be used for each ATS framework
component; however, different versions of Common element schemas are allowed. It is also allowable to
edit ATML family XML schemas, solely for the purpose of permitting the use of the same Common

element

schema version, within an ATS framework.
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UUT & TPS (See Table 7)
TPS ; :
o ‘ Software | ATE Support Software . External
P UUT —» T 4—> .
1 | b ST ! (See Table 8) 1 \ Environments
. Documentation | 1 ; o
| Hardware |
v \ 4
ATE Slystem ) - -
ATE System Software
(See Table 9) v
ATE Control
Software
Figure 10 —ATML ATS-subframework
11.2.1.1 ATML UUT & TPS subframework

Conformance to an ATML TPS subframework shall be achieved as defined in Table 7.

Table 7— ATML UUT & TPS subframework conformance table

) Requirement type A

# Requirement Clause Compliance

shall should

1 The specification / definition of 8.2.5 ° IEEE Std 1641 [B29] (i.e., STD)

h signal! should be utilized where signal
descriptions are to be included.

2 | Common types and attributes 8.2.2 ° IEEE Std 1671-2010 B.1, B.2, and
that are used by more than one B.3 shall be utilized as required by
of the XML schemas. the XML schemas being used.

3 | The description of an ITA 8.2.6 o? Should the description of an ITA be
and/or cable set design, or the included, IEEE Std 1671.5 [B35]
specific occurrence a particular shall be utilized.

ITA and/or cable set.

4 | Configurations of test 8.2.7 ° Should test configuration be included,
equipment known to be capable IEEE Std 1671.4 [B34] should be
of the test and evaluation of a utilized.
particular UUT.
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Table 7 — ATML UUT & TPS subframework conformance table (continued)

Requirement type

# Requirement Clause Compliance
shall should
5 | The definition of test 8.2.8 o? Should test descriptions be included,
performance, test conditions, IEEE Std 1671.1 [B31] shall be
diagnostic requirements, and utilized.

support equipment needed to
verify the proper operation of a

UUT.

6 | The description of a family of 8.2.10 ° Should UUT descriptions be
UUTs or the specific included. IEEE Std 1671.3 [B33]
pbccurrence of a particular UUT. should be utilized.

7 XML schema names and IEEE | Clause 9 ° The XML schemas utilized-shall
folder locations. originate from the locations defindd

in Table 2, Table 3, and, Table 4.
8 | Extensibility Clause 10 ° Clause 6 shall be strictly adhered fo.

* A confofming UUT & TPS subframework shall include either requirement #3 or #5 and could include-both.

11.2.1.2 ATML ATE support software subframework

Conformance to an ATML ATE support software subframeworkishall be achieved as defined in Table 8.

Tlable 8 — ATML ATE support software subframework conformance table

. Requirement type .

# Requirement Clause Compliance

shall should

1 Determining whether a test 8.2.1 ° Should capabilities be included, IEEE
Bystem is able to execute a Std 1671 C.1 should be utilized.
piven test.

2 |PDescribe how ATS elements 824 ° Should how ATS elements are
hre interconnected. interconnected (either by test or in its

entirely) be included, IEEE Std 1471
C.2 should be utilized.

3 [Common types and ‘attributes 8.2.2 ° IEEE Std 1671 B.1, B.2, and B.3 dhall
hat are used bysmore than be utilized as required by the XMIL
bne of the XMAE~schemas. schemas being used.

4 |[The desctiption of an 823 o? Should instrument descriptions be
nstrument model or the included, IEEE Std 1671.2 [B32]
bpecific’occurrence of the shall be utilized.
nstrument

5 |SL 8.2.3 ° Should SI be included, IEEE Std

1671.2 [B32] should be utilized.

6 | The description of an ITA 8.2.6 o? Should test adapter descriptions be
and/or cable set design or the included, IEEE Std 1671.5 [B35]
specific occurrence a shall be utilized.
particular ITA and/or cable
set.

7 | The description of a family of |  8.2.8 o? Should test station descriptions be
test stations or the specific included, IEEE Std 1671.6 [B36]
occurrence of a particular test shall be utilized.
station.
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Table 8 — ATML ATE support software subframework conformance table (continued)

. Requirement type A
# Requirement Clause Compliance
shall should
8 | XML schema names and Clause 9 ° The XML schemas utilized shall
IEEE folder locations. originate from the locations defined
in Table 2, Table 3, and Table 4.
9 | Extensibility. Clause 10 ° Clause 6 shall be strictly adhered to.

* A conforming ATE support software subframework shall include requirement #4 or #6 or #7 and could include more than one.

11.2.1.3 ATML system software subframework
Conformance to an ATML ATE system software subframework shall be achieved as defined”in Taljle 9.
Table 9—ATML ATE system software subframework conformance table
. Requirement type .
# Requirement Clause Compliance
shall should

1 |Petermining whether a test 8.2.1 ° Should capabilities be included, IEEE
Bystem is able to execute a Std 1671 C.1 should be utilized.
piven test.

2 | PDescribe how ATS elements are 8.2.4 ® Should how ATS elements are
nterconnected. interconnected (either by test or i its

entirely) be included, IEEE Std 1471
C.2 should be utilized.

3 [Common types and attributes 8.2.2 ® IEEE Std 1671 B.1, B.2, and B.3 ghall
hat are used by more than one be utilized as required by the XMIL
pf the XML schemas. schemas being used.

4 |[The description of an instrument | 8.23 o? Should instrument descriptions be
odel or the specific occurrence included, IEEE Std 1671.2 [B32]
pf the instrument. shall be utilized

5 S1. 8.2.3 ° Should SI be included, IEEE Std

1671.2 [B32] should be utilized.

6 |[The description of an-ITA 8.2.6 o? Should test adapter descriptions b
hnd/or cable set design or the included, IEEE Std 1671.5 [B35]
kpecific occurrencera particular shall be utilized.

[TA and/or cabte set.

7 | [Configuratiens of test 8.2.7 o? Should test configuration be inclugled,
quipfent known to be capable IEEE Std 1671.4 [B34] should be
pfthe test and evaluation of a utilized.

articular UUT

8 | The description of a family of 829 o? Should test station descriptions be
test stations or the specific included, IEEE Std 1671.6 [B36]
occurrence of a particular test shall be utilized.
station.

9 | XML schema names and IEEE | Clause 9 ° The XML schemas utilized shall
folder locations. originate from the locations defined

in Table 2, Table 3, and Table 4.
10 | Extensibility Clause 10 o Clause 6 shall be strictly adhered to.

* A conforming ATE system software subframework shall include requirement #4 or #6 or #7 or #8 and could include more than
one.
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11.2.2 ATML support subframework

The ATML support subframework encompasses the utilization of one or more ATML family component
standards outside the formal definition of an ATS. This utilization may be in support of ATS elements,
such as procuring an instrument, specifying a requirement (e.g., I need a station with the following
capabilities), or developing a ATML tool or tools (e.g., a tool to aide in the development of ATML
Instrument Description documents based upon the IEEE 1671.2 XML schemas).

ATML family components utilize ATML common element components. When more than one ATML
family component is included in an ATML support framework implementation, the ATML common
element components shall be identical between the ATML family components, e.g., when utilizing the
ATML Instrument Description component and the Test Station Description component, the same
Commo.xsd shall be used. Note that this requirement may require editing of one or more| ATML
family XML schemas to include the same chosen ATML common element component.

Figure 11 illustrates the ATML support subframework and its optional interfaces to external inputs and
environgents.

Support framework (See Table 10)

ATMI XML | ! NG
schefna(s) | : | " ATML XML | S T v
B e / - ATML ‘tools’ =~ »  instance | ; Xteyna ‘
,,,,,,,,,,,,,,, i ‘ i i ; . Environments |
{ | ; 1 i document(s) | oo
Extgrnal e e g
Inplt(s) e

Figure. 1%—ATML support subframework
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Conformance to an ATML support subframework shall be achieved as defined in Table 10.

Table 10 —ATML support subframework conformance table

# Requirement Clause Requirement type .
Compliance
shall should

1 | The specification /definition 8.2.5 ° IEEE Std 1641 [B29] (i.e., STD)
of a signal. should be utilized where signal

descriptions are to be included.

2 | Common types and 8.2.2 . IEEE Std 1671 B.1, B.2, and B.3 shall
attributes that are used by be utilized as required by the XML
more than one of the XML schemas being used.
kchemas.

3 |[The definition of test 8.2.8 o? Should test descriptions bedncludgd,
performance, test IEEE Std 1671.1 [B31] shall-be
Conditions, diagnostic utilized.

Fequirements, and support
quipment needed to verify
he proper operation of a
UUT.

4 |[The description of an 823 o? Shouldunstrument descriptions be
nstrument model or the included, IEEE Std 1671.2 [B32]
specific occurrence of the shall'be utilized.
nstrument.

5 SI. 8.2.3 [} Should SI be included, IEEE

Std 1671.2 [B32] should be utilizdd.

6 |[The description of a family 8.2.10 o? Should UUT descriptions be
bf UUTs or the specific included, IEEE Std 1671.3 [B33]
becurrence of a particular shall be utilized.

UUT.

7 | [Configurations of test 8.2.7 o? Should test configurations be
equipment known to be included, IEEE Std 1671.4 [B34]
capable of the test and shall be utilized.
evaluation of a particular
UUT.

8 |[The description of an ITA 8.2.6 o? Should ITAs be included,IEEE
hnd/or cable set design of: Std 1671.5 [B35] shall be utilized
he specific occurrence a
particular ITA and/or ¢able
bet.

9  |[The description of a family 829 o? Should test station descriptions be
pf test stations or the included, IEEE Std 1671.6 [B36]
bpecific occurrence of a shall be utilized.
particular test station.

10 | XML schemanames-and Clause 9 P The XML schemasutilized shall
IEEE folder locations. originate from the locations defined

in Table 2, Table 3, and Table 4.
11 | Extensibility Clause 10 o Clause 6 shall be strictly adhered to.

* An conforming support subframework shall include requirement # 3 or #4 or #6 or #7 or #8 or #9 and can include more than one.
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Annex A

(normative)

XML schema style guidelines

XML is a simple, flexible text format derived from SGML (ISO 8879:1986 [B39]). The W3C created,
developed, and continues to maintain the XML specifications (see Extensible Markup Language (XML)
1.0, Namespaces in XML 1.0 [B43], W3C Technical Reports and Publications [B56], XHTML 1.1 [B57],
XSD 1.1 Part 1 [B58], and XSD 1.1 Part 2 [B59]).

The sty
of each
Annex (

A.1 N3

A11C

A1.1.1
The firs
A.1.1.2
The firs

capitaliz

A1.13

All lette

A1.1.4

pof the XML schemas associated with this document (e.g., the schemas defined in“Anne
) and the schemas associated with each of the ATML family of standards.

ming conventions

apitalization conventions

Pascal case
letter in the identifier and the first letter of each.8ubsequent concatenated word are capitali
Camel case
| letter of an identifier is lowerease, and the first letter of each subsequent concatenated

ed.

Uppercase

s in the identifier are capitalized.

Lowercase

All lette

Is\inrthe identifier are lowercase.

e guidelines presented in this annex shall be followed during the development or mainlxtenance

k B and

ved.

word is

A.1.2 Naming guidelines

a)  All words shall be spelled using U.S. English in accordance with the latest edition of Webster’s
New Collegiate Dictionary [B55]. The use of abbreviations and acronyms shall be avoided.

1)  Asa general rule, acronyms should not be used in XML element and attribute names.

When it

is necessary to use an acronym, acronyms with three or more characters shall use Pascal case.

Acronyms with two characters shall use Uppercase.

2)  Abbreviations shall not be used in XML element and/or attribute names.
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b)

d)

e)

g)

h)

3) For XML schema data types, abbreviations shall be avoided while acronyms should not be
used.

XML element and XML schema data types shall use Pascal case.

Except for XML schema abstract data types, XML schema data type names shall not have the word
‘Type’ appended.

XML attributes should use Camel case. There is one exception to this rule: if an element has an ID
attribute, that attribute may wuse the Uppercase naming convention and be of type
NonBlankString defined in Common.xsd (B.1).

Namespace names shall use Pascal case.

Namespaceprefixes-shall use Lowercase
1) Prefixes for each of the ATML family XML schemas shall as defined in Table A"
Table A.1—ATML family XML schema namespaces: sorted by prefix

XML Schema Prefix
Common.xsd of
Capabilities.xsd ca:
HardwareCommon.xsd he:
InstrumentDescription.xsd inst:
InstrumentInstance.xsd insti:
IEEE 1641:STDBSC (see NOTE 1) std:
TestAdapterDescription.xsd ta:
TestAdapterInstance.xsd tai:
TestConfiguration.xsd te:
TestDescription.xsd td:
TestEquipment.xsd te:
TestStationDescription.xsd ts:
IEEE 1641:STDTSF (see NOTE 2) tsf:
TestStationInstance.xsd tsi:
UUTDescription.xsd uut:
UUTInstance.xsd uuti:
WireLists.xsd w:
NOTE 1—STDBSC is the basic signal components (BSCs) layer of IEEE Std 1641 [B29].
NOTE 2—SEDTSF is the test signal framework (TSF) layer of IEEE Std 1641.

Name segments should be distinguished by the use of mixed case (instead of underscores).
| )\ Underscores. periods, and dashes shall not be used in XML element, schema data |type, or

attribute names.
An element that represents a collection shall be named using a plural name.

An element that represents a single collection element (or member) shall be named using a singular
name.

' These prefixes may be used from the date of this document forward. Previously published ATML family trial-use standards, when
implemented by ATML framework developers/users, may utilize these prefixes. Should IEEE Std 1641 [B29] be utilized within the
ATML framework, the listed IEEE 1641 prefixes may be used.
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A.2 XML declaration

All ATML family XML schema and instance documents shall use an explicit XML declaration as the first
line of a file. This declaration shall follow the form <?xml version opt. encoding
opt. standalone?>. In general, it is expected that all ATML documents will use UTF-8 encoding and
will not use the standalone option. Thus, the XML declaration for ATML documents shall be

<?xml version="1.0" encoding="UTF-8"7?>

A.3 ATML namespaces

A.3.1 Approved XML schema namespaces—IEEE approved standard

\EIJ

The namespace uniform resource name (URN) (see URN Syntax [B51]) for approved XMIssehemsa
which have been published by the IEEE, shall be

URN:IFEE-<ieee standard number>-<release year>:<schema name>

where

<iegqe standard number> is the standard number assigned by the IEEE.
<rellease year> is the year in which the standard and XML schema were approved by the [EEE or
developed for the purpose of updating or revising a published IEEE standard.
<schlema name> is the XML schema name identified in Clause™9.

A.3.2 Approved XML schema namespaces—IEEE standard in revision

The nanpespace URN for approved XML schemas, which are associated with an IEEE standard in r¢vision,
shall be

URN:IFEE-<ieee standard numberpy<release year>:<release>:<schema name>

where

<iegqe standard number> is the standard number assigned by the IEEE.
<rellease year> is the year in which the standard and XML schema were approved by the [EEE or
developed for the.purpose of updating or revising a published IEEE standard.
<rellease> is an integer that indicates the release number of the XML schema. The release|number
starts at 01 and‘increments each time a new release is made available; this approach incdrporates
invalidating (e.g., breaking) changes from the previous release.
<schlema name> is the XML schema name identified in Clause 9.

A.3.3 Preapproved XML schema namespaces

The namespace URN for preapproved (draft, candidate, and recommendation) XML schemas, which have
not been previously published as an IEEE standard, shall be

URN:P-IEEE-<ieee standard number>-<posting year>:<release>:<schema name>

where

<eee standard number> is the standard number assigned by the IEEE.
<posting year> is the year in which the prereleased version of the XML schema is made available
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<release> is an integer that indicates the release number of the preapproved XML schema. The
release number starts at 01 and increments each time a new preapproved release is made available
for evaluation; this approach incorporates invalidating (e.g., breaking) changes from the previous
release.

<schema_ name> is the XML schema name identified in Clause 9.

The namespace shall be modified whenever one of the following conditions occurs:

— A change is made to a XML schema that invalidates existing instance documents (i.e., a major
revision update).

— The XML schemas state changes from preapproved to approved.

— A new preapproved version 1S made available 1or evaluation.
The use|of the XML schema is controlled through their namespaces so that any XML instanee dpcument
refers to the namespace when describing one of these components.
A.3.4 Target namespace
Every XML schema shall define a target namespace. The namespace ‘shall be defined as a [JRN as
describgd in A.3. Each ATML family XML schema has its own namespace. This approach prpvides a
standard way to avoid name collisions between XML schemas.

A.3.5 Default namespace

The defgult namespace shall be the target namespace.

A.3.6 XML schema namespace reference
The nanpespace prefix for the XML schema namespace shall be xs

xmlns{xs:="http://www.w3.0rg/2001/XMLSchema”

The XML schema namespace $hall not be the default namespace.

A.3.7 Qualified and unqualified

There afe two ,attributes of the xs:schema element that shall be specified for every XML [schema:
elemept®ormDefault and attributeFormDefault. These attributes specify whether ¢lements
and attr X vHAnstanee-documentsreed-to-bequattfted-with-thenamespace-of-the XME—schema in
which they are defined.

The value of attributeFormDefault specifies whether attributes in XML instance documents are
qualified with the namespace of the XML schema in which they are defined. Since an attribute is always
defined and used in the context of an element, it is not necessary to qualify the attribute as well as the
element.

The value of attributeFormDefault shall be unqualified.

The value of elementFormDefault specifies whether elements in XML instance documents are
qualified with the namespace of the XML schema in which they are defined. A value of qualified
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indicates that if the root element is qualified, then all subelements must be qualified as well. A value of
unqualified indicates that only global elements need to be qualified. Using a value of unqualified
allows for inconsistent qualification of elements in instance documents.

Given the following example XML schema with elementFormDefault setto qualified:

<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns:http://mynamespace.com/MySchema
xmlns:xs=http://www.w3.0rg/2001/XMLSchema
targetNamespace="http://mynamespace.comn/MySchema"
elementFormDefault="qualified"
attributeFormDefault="unqualified">

<xs:element name="GlobalFlement">
<xs|complexType>
<ks:sequence>
<xs:element name="ChildElement" type="xs:string"/>
<[ xs:sequence>
</xp:complexType>
</xs:element>

</xs:sdhema>

The follpwing are valid XML instance documents:

<?xml Yersion="1.0" encoding="UTF-8"7?>

<GlobalElement xmlns="http://mynamespace.com/MySchema">
<ChildElement/>

</GlobglElement>

and

<?xml ylersion="1.0" encoding="UTF-8"?>

<my:GldbalElement xmlns:my="http://mynamespace.com/MySchema">
<my:JhildElement/>

</my:GllobalElement>

The follpwing is not a valid XML instanee document:

<?xml ylersion="1.0" encoding="UTF-8"?>

<my:GldbalElement xmlns:my=thttp://mynamespace.com/MySchema">
<ChildElement/>

</my:GllobalElement>

The valye of elementFormDefault shall be qualified.

A.4 Versioning

The XML schema version shall be captured in the XML schema using the version attribute of the XML
schema element.

The format of the XML schema version shall be <major>.<minor>, where the major portion shall
always begin at 0 and the minor portion shall be a two-digit number beginning from 00.

Previously released versions of each XML schema shall be made available on the SCC20 TII
Subcommittee’s Web site (http://grouper.ieee.org/groups/scc20/tii/).

Changes made to an XML schema fall into two categories:
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a)

b)

A.4.1 Versioning process for non-invalidating change

b)
©)

A.4.2 Vlersioning process for an invalidating change

b)

c)
d)

A.4.3 Version process releasing an approved schema

a)

b)

A non-invalidating change does not invalidate existing instance documents. In other words,

existing instance documents will continue to validate against the new version of the XML

schema.

Examples include correcting or adding annotation data, adding an optional element, adding an
optional attribute, or adding an enumeration item. For this type of change, it is sufficient to
increment the <minor> portion of the version. While adding optional attributes and elements does

not invalidate existing instance documents, new instance documents that take advantage

of these

new optional elements will not validate against earlier versions of the XML schema even though

the namespace has not changed.

An invalidating change invalidates existing instance documents. In other words, existing

instance

documents will no longer validate against the new version of the XML schema. Examples include
adding required elements or attributes, changing the structure of an element, or renaming an

clement or attribute  For this type of {‘hﬂﬂgF‘ the <ma-or pm"rinn of the version

must be

ncremented, and the minor portion of the version will be reset to zero (00). Also in thig
hamespace of the XML schema must be changed by incrementing the <release> as des
A.3.2.

ncremented by 1).
PDocument the change in the XML schema change history.

Make the new and previous version of the XML schema available.

Change the namespace.

Change the XML schema version number within the XML schema (<major> pd
ncremented by 1, <minor> portion is reset to 00).

Document the change in the XM1schema change history.

Make the new and previousversion of the XML schema available.

Change the narmhespace to replace <posting year>:<release> with <release j
hnd replace)P=TEEE with IEEE for any XML schema being transitioned from a preg
status (se€ A.3.2).

Make™the new and previous version of the XML schema available to the IEEE SC
Subcommittee.

ase, the
ribed in

Change the XML schema version number within the XML schema (<minor> pdrtion is

rtion is

hear>,
pproved

20 TII

A.5 Documentation

A.5.1 Documenting the XML schema

The XML annotation element shall be used. The <xs:annotation><xs:documentation>...
</xs:documentation></xs:annotation> elements shall contain information targeted at human
readers of the XML schema. Annotations shall be used to capture semantics, definitions, and other
explanatory information.
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A.5.2 XML schema annotations

All ATML family XML schema elements and nonobvious attributes should include annotations as a
documentation aid.

A.5.3 Acknowledging the XML schema

All ATML family XML schemas shall include the following text near the beginning of the XML schema:

<xs:annotation>
<xs:documentation xml:lang="en">This schema is specified in IEEE <insert number>,
"<insert title>." This schema is a World Wide Web Consortium (W3C) Extensible M

arkup

"o
nu
as
ing
ind
El{

</xs
</xs:an

<insej}
number,

A.6 De

A.6.1 B
A XMI|
permits
A.6.2 QG
A XML
an immg
A.6.3 QG

The gl
Commo

Larjguage (XML) binding of the ATML component defined in IEEE <insert number>,
ilnsert title>." The purpose of this schema is to allow the creation of IEEE |

ber> instance documents. This schema uses the W3C XML Schema definitionp=~lang
the encoding. This allows for interoperability and the exchange of ATMINcGomp|
tances between various systems. This schema may be modified and may, be

luded in derivative works. Copyright (c) <year> Institute of Elechrieal and
ctronics Engineers, Inc. USE AT YOUR OWN RISK

documentation>

notation>

't number>, <insert title>, and <year> shall be replaced with the IEEE
the title of the standard, and the year the standard was approved by the IEEE, respectively.

sign

lement versus type

schema should declare a type and should~avoid the declaration of element(s). Declarin
Feuse.

lobal elements

schema shall define at most one global element. A global element is an element declaratid
diate child of the <seRema> element.

lobal element attributes

bal element shall include the attribute group DocumentRootAttributes de
h.xsd\(see B.1).

insert
lLlage
bnent

standard

b a type

n that is

ined in

A64T

A XML

ype definitions

schema may define one or more global type definitions.

All elements shall be defined using type definitions. This approach maximizes reuse and namespace

control.

A.6.5 Global attributes

The use

of global attributes should be avoided.
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A.6.6 Element versus attribute

As a general convention, elements are the real containers of data. Attributes are used to annotate elements
with metadata describing the content of the element. Perhaps the biggest advantage of using element
content to represent information in the document and using attributes for annotation is extensibility. The
decision to use elements versus attributes should never be made to optimize document size.

A.6.7 Extensibility

An element has an extensible content model if, in instance documents, that element can contain elements
and data beyond that specified by the XML schema. ATML family XML schemas should explicitly
identify| where they can be extended. Only elements from a namespace different from the~dpcument
namespgce shall be allowed in an extension. The XML schema shall use the ATML “Fommon
<Extemsion> type to identify where extension is allowed.

Allowinlg the extension of a XML schema using type substitution should be avoided -Schemas shoyld mark
elementf defined via a simple or complex type with the bl ock attribute set to #a I\L'if type substiftution is
to be avoided. Elements that use type substitution as their means of definition should set the abgtract
attributg to t rue.

A.6.8 Oefining uniqueness and references

When dgfining a XML schema for which validation of references is desired, xs: key and xs:keyref
shall be jused instead of xs: ID and xs : IDREF.

When dgfining a XML schema for which validation of‘unique identifiers is desired, xs : unique|shall be
used insfead of xs: ID.

These r¢quirements arise from the fact that there is no limitation on the values or types that can bd used as
part of gn identity constraint that uses xs :uriique, xs:key, and xs: keyref, whereas xs: I can be
only of h specific range of values (for. example, 7 is not a valid xs : ID). In addition, the scope off xs: ID
and xs}IDREF is the entire document. The scope of xs:unique, xs:key, and xs:keyre|f is the
target sqope of the XPath expression included in the xs : keyref definition.

A.6.9 Default and fixed.values

Default pr fixed values should not be specified for attributes.

A.6.10 Collections

A collection is a list item of the same type. When specifying a collection, a containing element should be
included. The minOccurs attribute of the containing element should be set to 1 if the collection is
required and set to O if the collection is optional. The maxOccurs attribute of the containing element
should always be set to 1. This value implies that if the containing element exists, then the collection has at
least one item.

The following is an example of the recommended method for defining a collection of items of the same
type:
<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns:http://mynamespace.com/MySchema
xmlns:xs=http://www.w3.0rg/2001/XMLSchema
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tNamespace="http://mynamespace.com/MySchema"

elementFormDefault="qualified"
attributeFormDefault="unqualified">

<xXs:e
<xXS

lement name="MyElement">
:complexType>

<xs:sequence>

<xs:element name="Items" minOccurs="0">
<xs:complexType>
<xs:sequence>
<xs:element name="Item" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="OtherElement"/>

</xs:sequence>
</xs:complexType>

</xs:

lomaent

</xs:sq

The abo

<MyElen
<Item
<It
<It
<It
</Ite
<Otheg
</MyElsg

Further,
should 4
A.6.11

The def;
be expli
A.6.12

Effectiv

schema
docume

hema>

ve XML schema validates the following XML snippet:

ent xmlns="http://mynamespace.com/MySchema">
s>

em/ >

em/ >

em/ >

s>

rElement />

ment>

the minOccurs and maxOccurs values of an<xs : sequence element in an XML
e set to 1, the default value.

minOccurs and maxOccurs

ult value for both of these attributes'is 1. If the default value is to be used, the attributes sh|
Citly set.

Additions to ATML family XML schemas
e with the date of publication of this document, any addition to an ATML family of standarj

shall be optional. This requirement assures ATML implementations prior to the datg
ht continu€ to be valid.

schema

puld not

s XML
of this
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Annex B

(normative)

ATML

common element schemas

Should the reader not have a general understanding of XML schemas, a XML Schema Tutorial [B60] is
available for reference. This tutorial will help with the understanding of the contents of this annex as well
as the ATML Common, ATML HardwareCommon, ATML TestEquipment, ATML Capabilities, and
ATML WireLists XML schemas for which Annex B and Annex C define the elements.

These A
utilized,
schemag
ATML

B.1 Cd

TML common XML schemas may utilize IEEE Std 1641 [B29] for all signal descriptiof
IEEE Std 1641 shall be referenced for a complete understanding of the ATMIs comm
and the implementation of any ATML family component standard that includestene or mo
ommon XML schemas.

mmon element schema—Common.xsd

5. When
n XML
re of the

target ns

mespace urn:IEEE-1671:2010:Common

version

3.17

importeq

| schema —

A stand
contain

type de
instance

B.1.1 E

None

B.1.2C

B.1.2.1

hrd XML schema document (XSD) intended.as*the source of an instance XML docum
h single root element. The Common XML schema is a reference XML schema contain

documents directly validated againstthe Common XML schema.

lements

omplex types

binary

nt shall
Ing only

finitions that may be used in other XML(schemas. It has no root element, and there will be no

h =) - ad IaY e al
Base tYk cExtenstomrot—Burtum? ype

Properties: base c:DatumType

The binary complex type shall be the “xsi:type” of any element of type c:DatumType that contains a

binary v

alue.
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B.1.2.1.1 Attributes

binary contains the following attribute, in addition to those inherited from c:DatumType (nonStandardUnit,
standardUnit, and unitQualifier):

Name Type Description Use

value xs:string A finite-length sequence of characters 0 and 1. Required

B.1.2.1.2 Child elements

binary inherits the child elements of c:DatumType (the group c:DatumQuality).

B.1.2.2|binaryArray

Base tyge: Extension of c:IndexedArrayType

Propertigs: base c:IndexedArrayType

The binfiryArray complex type shall be the “xsi: type” of any element oftype c.IndexedArrayType that
containg an array of binary values.

B.1.2.2|1 Attributes

binaryApray inherits the attributes of c:IndexedArrayType (dimensions, nonStandardUnit, standprdUnit,
and unifQualifier).

B.1.2.2|2 Child elements

binaryAfray contains the following child\elements, in addition to those inherited from c:IndexedAnrayType

(the gropip c:DatumQuality):

Name Subclause Type Use
DefaultEjementValue B.1.2.3 c:binary Optioﬂal
Element B.1.24 c:binary 0...0

B.1.2.3|binaryArray/DefaultElementValue

Base typje: ¢ binary

Properties: isRef 0, content complex

The binaryArray/DefaultElementValue child element shall contain the default binary value of the array
element.

B.1.2.3.1 Attributes

binaryArray/DefaultElementValue inherits the attributes of c:binary (nonStandardUnit, standardUnit,
unitQualifier, and value).
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B.1.2.3.2 Child elements

binaryArray/DefaultElementValue inherits the child elements of c:binary (the group c:DatumQuality).

B.1.2.4 binaryArray/Element
Base type: Extension of c:binary
Properties: isRef 0, content complex

The binaryArray/Element child element shall contain the binary value of the array element.

B.1.2.4/1 Attributes

binaryAyray/Element contains the following attribute, in addition to those inherited from [:binary

(nonStapdardUnit, standardUnit, unitQualifier, and value):

Name Type Description Use
position c:ArrayIndexor The element value’s index within the array. Requilled

B.1.2.4/2 Child elements

binaryAfray/Element inherits the child elements of ¢.:binary (the group c:DatumQuality).

B.1.2.5|boolean
Base tyge: Extension of ¢:DatumType

Propertips: base c:DatumType

The bodlean complex type shall be the “xsi : type” of any element of type ¢:DatumType that cqntains a

boolean|value.

B.1.2.5|1 Attributes

boolean| contains—/the following attribute, in addition to those inherited from
(nonStapdardUnit, standardUnit, and unitQualifier):

c:DatumType

Nammre T_ypc Descri'pﬁml

Use

value xs:boolean A finite-length sequence of characters 0 and 1.

Required

B.1.2.5.2 Child elements

boolean inherits the child elements of c¢:DatumType (the group c:DatumQuality).
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B.1.2.6 booleanArray

Base type: Extension of ¢.:IndexedArrayType

Properties: base c:IndexedArrayType

The booleanArray complex type shall be the “xsi:type” of any element of type c:IndexedArrayType
that contains an array of boolean values.

B.1.2.6.1 Attributes

booleanrray inherits the attributes of c:IndexedArrayType (dimensions, nonStandardUnit, standprdUnit,
and unifQualifier).

B.1.2.6/2 Child elements

booleandrray contains the following child elements, in addition ,to ~those inheritefl from
¢:IndexddArrayType (the group c:DatumQuality):

Name Subclause Type Use
DefaultEjementValue B.1.2.7 c:boolean Optiorfal
Element B.1.2.8 c:boolean 0...0

B.1.2.7|booleanArray/DefaultElementValue
Base type: c:boolean

Propertips: isRef 0, content complex

The bodleanArray/DefaultElementValue-child element shall contain the default boolean value of the array
element
B.1.2.7{1 Attributes
booleanrray/DefaultElementValue inherits the attributes of c:boolean (nonStandardUnit, standprdUnit,

unitQudjlifier, andvaliie).

B.1.2.7]2°Child elements

booleanArray/DefaultElementValue inherits the child elements of c:boolean (the group c:DatumQuality).

B.1.2.8 booleanArray/Element
Base type: Extension of ¢:boolean
Properties: isRef 0, content complex

The booleanArray/Element child element shall contain the boolean value of the array element.
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B.1.2.8.1 Attributes

booleanArray/Element contains the following attribute, in addition to those inherited from c:boolean
(nonStandardUnit, standardUnit, unitQualifier, and value):

Name Type Description Use
position c.Arraylndexor The element value’s index within the array. Required

B.1.2.8.2 Child elements

booleanArray/Element inherits the child elements of c:boolean (the group c:DatumQuality).

B.1.2.9|Collection

The Coffection complex type shall be the base type for XML schema elements intended to' contain multiple
data valpes, i.e., unordered sets of values, ordered vectors of values (with the order©f items in the vector
being rdpresented by the order of c.Collection/Item child elements), or collectiéns of named valges, also
known 3s records (with the names being represented by the name attribute, ¢f the c:Collection/It¢m child
element).

B.1.2.9|1 Attributes

Collectipn contains the following attributes:

Name Type Description Use

defaultStandardUnit c:StandardUnit This attribute shall contain a unit of Optioﬂal
measure as defined in IEEE Std 260.1™
[B11].

defaultNpnStandardUnit c:NonBlankString This attribute shall contain any nonstandard | Optionfal
unit, not already defined in IEEE Std 260.1.

defaultUpitQualifier c:NonBlankString A textual qualifier that is to be applied to Optiorfal
the attribute of either the standardUnit or
nonStandardUnit. Examples include RMS
and Peak-to-Peak for a unit of volts.

B.1.2.9/2 Child elements

Collectipn contains the following child elements, in addition to those inherited from th¢ group
c:DatunyQualit\(Confidence, ErrorLimits, Range, and Resolution):

——INume Subctause Type Use

Item B.1.2.10 c:Value 0...©

B.1.2.10 Collection/Item
Base type: Extension of c¢: Value
Properties: isRef 0, content complex

The Collection/Item child element shall contain an individual data value or vector. This child element is
recursive; thus a Collection/Item may be a collection of data values or vectors.
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B.1.2.10.1 Attributes

Collection/Item contains the following attribute:

Name Type Description Use
name ¢:NonBlankString A descriptive or common name for the Optional

individual data value or vector.

B.1.2.10.2 Child elements

Collection/Item inherits the child elements of c:Value (Collection, Datum, and IndexedArray).

B.1.2.1
Base tyy]
Properti
The Col
that con
B.1.2.1

Collecti
standar{

1 CollectionArray

e: Extension of c.IndexedArrayType

es: base c:IndexedArrayType

UectionArray complex type shall be the “xsi: type” of any elemeut-of type c:IndexedA

ayType

ains an array of boolean values.

1.1 Attributes

Y Unit, and unitQualifier).

B.1.2.1/1.2 Child elements

bnArray inherits the attributes of c:indexedArrayType (dimensions, nonStandprdUnit,

CollectipnArray contains the following child elements, in addition to those inherited from
c:IndexqdArrayType (the group c:DatuniQuality):

Name Subclause Type Use
DefaultEjementValue B.1.2.12 c:Collection Optioﬂal
Element B.1.2.13 c:Collection 0...0
B.1.2.1R CollectionArray/DefaultElementValue

Base tyy

e: e.Collection

Properties: isRef 0, content complex

The CollectionArray/DefaultElementValue child element shall contain the default value of the collection
array element.

B.1.2.12.1 Attributes

CollectionArray/DefaultElementValue inherits the attributes of c:Collection (defaultNonStandardUnit,
defaultStandardUnit, and defaultUnitQualifier).
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B.1.2.12.2 Child elements

CollectionArray/DefaultElementValue inherits the child elements of c¢:Collection (the group
c:DatumQuality and the element c:ltem).

B.1.2.13 CollectionArray/Element
Base type: Extension of ¢:Collection

Properties: isRef 0, content complex

The ColfectionArray/Element child element shall contain the value of the collection array element,

B.1.2.1B.1 Attributes

CollectipnArray/Element contains the following attribute, in addition to those inherited from c:Collection
(defaultNonStandardUnit, defaultStandardUnit, and defaultUnitQualifier):

Najme Type Description. Use
position c:Arraylndexor The element value’s index within the array. Required

B.1.2.1B.2 Child elements
CollectipnArray/Element inherits the child elements of c.Collection (the group c:DatumQuality|and the
element|c:{tem).

B.1.2.14 complex

Base tyge: Extension of ¢:DatumType
Propertips: base c:DatumType

The comiplex complex type shall be the “xsi:type” for any element of type c:DatumType that will
contain fomplex numbers\(ije., with real and imaginary components).

B.1.2.1¢.1 Attributes

complexq <€ontains the following attributes, in addition to those inherited from c¢:DajumType
(nonSta b dardlnit standardlnit-—and unitOualificr):
4 > 7 7

Name Type Description Use
imaginary xs:double The imaginary part of the complex value. Required
real xs:double The real part of the complex value. Required

B.1.2.14.2 Child elements

complex inherits the child elements of ¢.DatumType (the group c:DatumQuality).
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B.1.2.15 complexArray

Base type: Extension of c.:IndexedArrayType

Properties: base c:IndexedArrayType

The complexArray complex type shall be the base type of any XML schema element that will contain an
array of complex numbers (i.e., with real and imaginary components).

B.1.2.15.1 Attributes

compleqArray inherits the attributes of c:IndexedArrayType (dimensions, nonStandardUnit, standfardUnit,
and unifQualifier).

B.1.2.1p.2 Child elements

compleddrray contains the following child elements, in addition ,to “-those inheritefl from
c:IndexqdArrayType (the group c:DatumQuality):

Name Subclause Type Use
DefaultEjementValue B.1.2.16 c:complex Optioﬂal
Element B.1.2.17 c:complex 0...0

B.1.2.1p complexArray/DefaultElementValue
Base typje: c:.complex

Propertigs: isRef 0, content complex

The complexArray/DefaultElementValue ¢hild element shall contain the default value of the complex array
element
B.1.2.16.1 Attributes
complexArray/DefaultElementValue inherits the attributes of c:complex (imaginary, nonStandardUhit, real,

standardUnit, andamirQualifier).

B.1.2.16.2.Child elements

complexArray/DefaultElementValue inherits the child elements of c:complex (the group c:DatumQuality).

B.1.2.17 complexArray/Element
Base type: Extension of c:.complex
Properties: isRef 0, content complex

The complexArray/Element child element shall contain the value of the complex array element.
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B.1.2.17.1 Attributes

complexArray/Element contains the following attribute, in addition to those inherited from c.complex

(imaginary, nonStandardUnit, real, standardUnit, and unitQualifier):

Name Type Description Use
position c.Arraylndexor The element value’s index within the array. Required

B.1.2.17.2 Child elements

complexArray/Element inherits the child elements of c.complex (the group c.DatumQuality).

B.1.2.1B Connector

Base tyge: Extension of c:ltemDescription

Propertigs: base c:ItemDescription

The Copnector complex type shall be the base type of any XML schemma element that will| contain

connectdr information.

B.1.2.1B.1 Attributes

Connector contains the following attributes, in addition to ‘those inherited from c:ltemDescription (name

and verdion):

Name Type Description Use

1D c:NonBlankString A user-defined string uniquely identifying the Requitled
connector. Example: J1.

location — A descriptive or common name of where the Required
connector is located. Example: Front Panel.

matingCénnectorType c:NonBlankString A descriptive or common name for the mating | Optionjal
connector. Example: The mating connector for
a 15-pin d-shell connector (male) is a 15-pin
d-shell connector (female).

type c:NonBlankString A descriptive or common name for the type of | Requirded

connector. Example: MIL-C-38999.

B.1.2.1B.2, Child elements

ey cription

Connector—comntainsthe fottowingchitd etements; T addition tothose mheritedfromr o1
(Description, Extension, and Identification):

Name Subclause Type

Use

Pins B.1.2.19 —

Required
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B.1.2.19 Connector/Pins
Properties: isRef 0, content complex

The Connector/Pins child element shall contain descriptive information for each of the pins in the
connector.

B.1.2.19.1 Attributes

Connector/Pins contains no attributes.

B.1.2.1P.2 Child elements

Connector/Pins contains the following child elements:

Name Subclause Type Use

Pin B.1.2.20 c:ConnectorPin Requitled

B.1.2.2D Connector/Pins/Pin
Base typje: c:ConnectorPin
Propertigs: isRef 0, content complex

The Copnector/Pins/Pin child element shall containndescriptive information of a particular pip in the
connectgr.

B.1.2.2D.1 Attributes

Connector/Pins/Pin inherits the attributes of c:ConnectorPin (baselndex, count, ID, incrementedBy, name,
and replacementCharacter).

B.1.2.2D.2 Child eleménts

Connector/Pins/Pirfinherits the child elements of ¢:ConnectorPin (Definition).

B.1.2.21 ConnhectorLocation

The ConnectorLocation complex type shall be the base type of any XML schema element that will contain
information associated with the location of an electrical connector.
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ConnectorLocation contains the following attributes:

Name Type Description Use
connectorID c:NonBlankString A user-defined string uniquely identifying the | Required
connector.
pinID c:NonBlankString A user-defined string uniquely identifying the | Optional

pin within the connector.

B.1.2.21.2 Child elements

ConnecforLocation contains no child elements.
B.1.2.22 ConnectorPin
Propertigs: isRef 0, content complex
The CopnectorPin complex type shall be the base type of any XML schema element that willl contain
connectgr pin information.
B.1.2.2R.1 Attributes
ConnecforPin contains the following attributes, in™ addition to those inherited fr¢m the
¢:RepeatedltemAttributes attribute group (baselndex, conirt, incrementedBy, and replacementChardcter):
Name Type Description Use
1D c:NonBlankString A user-defined string uniquely identifying the Requitled
connector pin.
name ¢:NonBlankStrifig A descriptive or common name for the Optiorfal
connector pin.
B.1.2.2R.2 Child elements
ConnectorPin contains thefollowing child elements:
Name Subclause Type Use
Definitiop B.1.2.23 c:ltemDescription Optiorfal
B.1.2.2B ConnectorPin/Definition

Base type: c:ltemDescription

Properties: isRef 0, content complex

The ConnectorPin/Definition child element shall define a particular pin in the connector.
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B.1.2.23.1 Attributes

ConnectorPin/Definition inherits the attributes of c:ltemDescription (name and version).

B.1.2.23.2 Child elements

ConnectorPin/Definition inherits the child elements of c:ltemDescription (Definition, Extension, and
Identification).

B.1.2.24 dateTime

Base tyy]
Properti

The dat
contains

The spg
[YYYY
must be
univers
specific
08T07:(

B.1.2.24.1 Attributes

dateTime contains the following attribute, in addition to those inherited from c:DalumT

e: Extension of c:DatumType

es: base c:DatumType

bTime complex type shall be the “xsi:type” of any XML schema element of c:DatumType that

a date-time value.

cific format for dateTime data shall follow the ISO 8601 [B37] wariable-length charactpr form:
-[MM]-[DD]T[hh:mm:ss(.s)][TZD], where .s represents optional fractional seconds and TZD
Z or +hh:mm or -hh:mm. By default, all dateTime elementsiare assumed to represent coordinated
| time (UTC). If a different time zone is represented by)the literal value of the data elenpent, the
UTC offset must be appended to the literal. For example,”2009-07-08T12:00:00+05:00 is 3009-07-

0:00Z.

e

(nonStapdardUnit, standardUnit, and unitQualifier). The attributes inherited from c:DatumType are
meaningless for data of this type and shall not be used.

N4me Type Description Use
value xs:dateTime The dateTime value as described. Requitled

B.1.2.24.2 Child elements

dateTim

e inherits\the child elements of c:DatumType (the group c:DatumQuality).

B.1.2.2b dateTimeArray

Base type: Extension of c:IndexedArrayType

Properties: base c:IndexedArrayType

The dateTimeArray complex type shall be the “xsi:type” of any element of type c:IndexedArrayType
that contains an array of date-time values.
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B.1.2.25.1 Attributes

dateTimeArray inherits the attributes of c:IndexedArrayType (dimensions, nonStandardUnit, standardUnit,
and unitQualifier). The attributes inherited are meaningless for data of this type and shall not be used.

B.1.2.25.2 Child elements

dateTimeArray contains the following child elements, in addition to those inherited from
c:IndexedArrayType (the group c:DatumQuality):

Name Subclause Type Use
DefaultEjementValue B.1.2.26 c:dateTime Opfiorfal
Element B.1.2.27 c:dateTime O\ .l

B.1.2.2p dateTimeArray/DefaultElementValue
Base type: c:dateTime

Propertips: isRef 0, content complex

The dat¢TimeArray/DefaultElementValue child element shall contain the default date and time valjie of the
array el¢gment.
B.1.2.2p.1 Attributes
dateTimpeArray/DefaultElementValue inherits the attributes of c:dateTime (nonStandardUnit, standprdUnit,
unitQudfifier, and value).
B.1.2.2p.2 Child elements
dateTimpeArray/DefaultElementValuée” inherits the child elements of c:dateTime (the| group
¢:DatumQuality).

B.1.2.2] dateTimeArray/Element
Base tyge: Extension of c:dateTime

Propertips&isRef 0, content complex

The dateTimeArray/Element child element shall contain the date and time value of the array element.

B.1.2.27.1 Attributes

dateTimeArray/Element contains the following attribute, in addition to those inherited from c:dateTime
(nonStandardUnit, standardUnit, unitQualifier, and value):

Name Type Description Use
position c:ArrayIndexor The element value’s index within the array. Required
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B.1.2.27.2 Child elements
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dateTimeArray/Element inherits the child elements of c:dateTime (the group c:DatumQuality).

B.1.2.28 DatumType

Properties: abstract True

The DatumType complex type shall be the base type for XML schema elements that contain a numeric,
boolean, string, or a date-time data value, each with an optional unit.

B.1.2.2

Datum1]

and unif

B.1.2.2

Datum]

B.1.2.2

The Do
1dentifig
1dentifig
docume
entire c(

B.1 Attributes

pe inherits the attributes of the c: UnitAttributes attribute group (nonStandardUhit, standprdUnit,

Qualifier).

B.2 Child elements

pe inherits the child elements of the group c:DatumQuality.

D Document

cument complex type shall be the base type.for any XML schema element that will| capture
ation information for a document. This information may be in the form of a universa] unique
r (UUID) and the name of the document, a-iniversal resource locator (URL), or the contents of the
ht. For documents that consist only of short strings, the Text element may be used to capture the
ntents of the document.

B.1.2.2Pp.1 Attributes
Documdnt contains the following attributes:

Name Type Description Use
controlNpmber ctNonBlankString A unique identifier for the document. Optiorfal
name c:NonBlankString A descriptive or common name for the document | Required
uuid c:Uuid The universal unique identifier for the document. Requilled
version c:NonBlankString The version identification of the document. Optiorfal
B.1.2.29.2 Child elements
Document contains the following child elements:

Name Subclause Type Use
Extension B.1.2.30 c:Extension Optional
Choice | Text B.1.2.31 c:NonBlankString Optional
URL B.1.2.32 c:NonBlankURI

NOTE—Choice indicates that only one of these elements may be specified.
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B.1.2.30 Document/Extension
Base type: c.Extension
Properties: isRef 0, content complex

The Document/Extension child element shall provide a specific extension point for use cases that require
elements not provided in the basic structure.

B.1.2.30.1 Attributes

Documdnt/Extension contains no attributes.

B.1.2.3D.2 Child elements

Documdnt/Extension inherits the child element of c:Extension (##other).

B.1.2.31 Document/Text

Base typje: c:NonBlankString

Propertigs: isRef 0, content simple
Facets: jninLength 1, whiteSpace replace

The Dodument/Text child element shall contain the-actual text of the document.

B.1.2.3/1.1 Attributes

Documdnt/Text contains no attributés.

B.1.2.3[1.2 Child elements

Documdnt/Text contains no child elements.

B.1.2.3R Document/URL

Base type: c.NonBlankURI
Properties: isRef 0, content simple
Facets: minLength 1

The Document/URL child element shall contain the URL of the Web site where the document is located.

B.1.2.32.1 Attributes

Document/URL contains no attributes.
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B.1.2.32.2 Child elements

Document/URL contains no child elements.

B.1.2.33 DocumentList

The DocumentList complex type shall be the base type for any XML schema element that will identify one
or more documents.

B.1.2.33.1 Attributes

DocumdntList contains no attributes.

B.1.2.3B.2 Child elements

DocumdntList contains the following child element:

Name Subclause Type Use

-

Documerpt B.1.2.34 c:Document 1..0

B.1.2.3% DocumentList/Document

The DogumentList/Document child element shall capture,identification information for a documgnt. This
information may be in the form of a UUID and the name of the document, a URL, or the contenfs of the
document.

B.1.2.34.1 Attributes

DocumédntList/Document inherits the-attributes of c: Document (name and uuid).

B.1.2.34.2 Child elements

DocumdntList/Documentinherits the child elements of ¢.Document (Extension, Text, and URL).

B.1.2.3pb DocumentReference

The DokwnentReference—comple
identify an external document.

B.1.2.35.1 Attributes

DocumentReference contains the following attributes:

Name Type Description Use

ID ¢:NonBlankString A user-defined string uniquely identifying the Required
document.

uuid c:Uuid The universal unique identifier for the document. | Required
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DocumentReference contains no child elements.

B.1.2.36 double

Base type: Extension of ¢:DatumType

Properties: base c:DatumType

The double complex type shall be the base type for any XML schema element, including elements of type

c:DatumType, that contains a numeric value that corresponds to the IEEE 754 double precision 64-bit

floating |point type.

B.1.2.3p.1 Attributes

double qontains the following attribute, in addition to those inherited from c:DatumType (nonStandprdUnit,

standardUnit, and unitQualifier):

N4me Type

Description

Use

value xs:double

The numeric value of thé\element.

Required

B.1.2.3p.2 Child elements

double inherits the child elements of c:DatumType (the\group c:DatumQuality).

B.1.2.3F doubleArray

Base tyge: Extension of c:IndexedArrayType

Propertips: base c:IndexedArrayType

The doubleArray complex type'shall be the “xsi: type” of any element of type c:IndexedArrayqype that
containg an array of numéri¢ values that correspond to the IEEE 754 double precision 64-bit floatihg point

type.

B.1.2.3F.1 Attributes

and unitQualifier).

B.1.2.37.2 Child elements

.....

udtirdUnit,

doubleArray contains the following child elements, in addition to those inherited from c./ndexedArrayType

(the group c:DatumQuality):

Name Subclause Type Use
DefaultElementValue B.1.2.38 c:dateTime Optional
Element B.1.2.39 c:dateTime 0...0
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B.1.2.38 doubleArray/DefaultElementValue
Base type: c:double

Properties: isRef 0, content complex

The doubleArray/DefaultElementValue child element shall contain the default double precision 64-bit

floating point value of the array element.

B.1.2.38.1 Attributes

doubleArray/DefaultElementValue inherits the attributes of c.double (nonStandardUnit,
unitQudyifier, and value).

B.1.2.3B.2 Child elements

standprdUnit,

doubleArray/DefaultElementValue inherits the child elements of c:double (the group c:DatumQuality).

B.1.2.3P doubleArray/Element
Base typje: Extension of c.double

Propertigs: isRef 0, content complex

The doubleArray/Element child element shall contain the double precision 64-bit floating point valyie of the

array el¢gment.

B.1.2.3P.1 Attributes

doubleArray/Element contains the( following attribute, in addition to those inherited from ¢.double

(nonStapdardUnit, standardUnit, unitQualifier, and value):

Name Type Description Use
position c.Arravindexor The element value’s index within the array. Requitled

B.1.2.3P.2 Child elements

doubleAyrray/Element inherits the child elements of c:double (the group c:DatumQuality).

B.1.2.40 EnvironmentalElements

The EnvironmentalElements complex type shall be the base type for any XML schema element that

requires the statement of environmental specifications or values.

B.1.2.40.1 Attributes

EnvironmentalElements contains no attributes.
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B.1.2.40.2 Child elements

EnvironmentalElements contains the following child elements:

Name Subclause Type Use
Altitude B.1.2.41 c:Limit Optional
Humidity B.1.2.42 c:Limit Optional
Shock B.1.2.43 c:Limit Optional
Temperature B.1.2.44 c:Limit Optional
Vibration B.1.2.45 — Optional

B.1.2.4{1 EnvironmentalElements/Altitude
Base type: c:Limit
Propertigs: isRef 0, content complex

The EnironmentalElements/Altitude child element shall contain an altitude value.

B.1.2.4{1.1 Attributes

EnvironmentalElements/Altitude inherits the attributes of ¢. Limif.(ndme and operator).

B.1.2.4/1.2 Child elements

EnvironmentalElements/Altitude inherits the childselements of c¢:Limit (Description, Expected, Extension,

LimitPafr, Mask, and SingleLimif).

B.1.2.42 EnvironmentalElements/Humidity
Base type: c:Limit

Propertigs: isRef 0, contert complex

The EmfironmentalEleinents/Humidity child element shall contain the relative humidity value.

B.1.2.4R.7 Attributes

EnvironmentalElements/Humidity inherits the attributes of c:Limit (name and operator).

B.1.2.42.2 Child elements

EnvironmentalElements/Humidity inherits the child elements of c:Limit (Description, Expected, Extension,

LimitPair, Mask, and SingleLimif).
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B.1.2.43 EnvironmentalElements/Shock
Base type: c:Limit
Properties: isRef 0, content complex

The EnvironmentalElements/Shock child element shall contain the physical shock value.

B.1.2.43.1 Attributes

EnvironmentalElements/Shock inherits the attributes of c:Limit (name and operator).

B.1.2.4B.2 Child elements

EnvironmentalElements/Shock inherits the child elements of c:Limit (Description{Expected, Extension,
LimitPafr, Mask, and SingleLimif).

B.1.2.44 EnvironmentalElements/Temperature
Base type: c:Limit
Propertigs: isRef 0, content complex

The EmvjironmentalElements/Temperature child element.ghall contain the temperature value.

B.1.2.44.1 Attributes

EnvironmentalElements/Temperature inhgrits the attributes of c:Limit (name and operator).
B.1.2.44.2 Child elements

EnvironmentalElements/Temperature inherits the child elements of c:Limit (Description, Ejpected,

Extensidn, LimitPair, Mask; and SingleLimift).

B.1.2.4p EnvironmentalElements/Vibration

The EnvironmentalElements/Vibration child element shall contain the physical vibration value.

B.1.2.45.1 Attributes

EnvironmentalElements/Vibration contains no attributes.
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B.1.2.45.2 Child elements

EnvironmentalElements/Vibration contains the following child elements:

Name Subclause Type Use
Displacement B.1.2.46 c.:Limit Optional
Frequency B.1.2.47 c.:Limit Optional
Velocity B.1.2.48 c:Limit Optional

B.1.2.46 EnvironmentalElements/Vibration/Displacement

Base tyy
Properti

The En
amplitu

B.1.2.4

Environ

B.1.2.4

Environ
Expecte

B.1.2.4

Base tyge: c:Limit

Properti

The EnvironmentalElements/Vibration/Frequency child element shall contain the natural rdsonance

frequen

B.1.2.4

e: c.Limit

bs: isRef 0, content complex

le of a point on the item) value.

6.1 Attributes

mmentalElements/Vibration/Displacement inherits the attributés’of c:Limit (name and operatyr).

.2 Child elements

1, Extension, LimitPair, Mask, and SingleLimit).

7 EnvironmentalElements/Vibration/Frequency

bs: isRef 0, content complex

y value.

7.1, Attributes

EnvironmentalElements/ Vibration/1 requency INnherits the atiributes of ¢. Limil (name and operaiori.

B.1.2.4

EnvironmentalElements/Vibration/Frequency inherits the child elements of ¢:Limit (Description, Expected,

7.2 Child elements

Extension, LimitPair, Mask, and SingleLimift).

B.1.2.4

8 EnvironmentalElements/Vibration/Velocity

Base type: c:Limit
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Properties: isRef 0, content complex

The EnvironmentalElements/Vibration/Velocity child element shall contain the acceleration (rate of change
of velocity of a point in an item) value.

B.1.2.48.1 Attributes

EnvironmentalElements/Vibration/Velocity inherits the attributes of c¢:Limit (name and operator).

B.1.2.48.2 Child elements

EnvironmentalElements/Vibration/Velocity inherits the child elements of c¢.Limit (Description, Ejxpected,
Extensidn, LimitPair, Mask, and SingleLimift).

B.1.2.4P EnvironmentalRequirements

The EnvironmentalRequirements complex type shall be the base type for &ny-XML schema elenjent that
requires| the statement of operational and/or of storage and transport.“environmental requifements.
Typically, this element would be used as part of a XML schema describing hardware.

B.1.2.4P.1 Attributes

EnvironmentalRequirements contains no attributes.

B.1.2.4P.2 Child elements

EnvironmentalRequirements contains the following child elements:

Name Subclause Type Use
Operatiop B.1.2.50 c:EnvironmentalElements Optiorfal
StorageTjransport B.1.2.51 c:EnvironmentalElements Optiorfal

B.1.2.5p EnvironmentalRequirements/Operation

Base type: c:EnvirenmentalElements

PropertipsfisRef 0, content complex

The EnvironmentalRequirements/Operation child element shall contain operational environmental
requirements.
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B.1.2.50.1 Attributes

There ar

e no attributes associated with EnvironmentalRequirements/Operation.

B.1.2.50.2 Child elements

EnvironmentalRequirements/Operation inherits the child elements of c:EnvironmentalElements (Altitude,
Humidity, Shock, Temperature, and Vibration).

B.1.2.51 EnvironmentalRequirements/StorageTransport

Base tyy]

Propertips: isRef 0, content complex

The En

B.1.2.5

Environ

B.1.2.5

Environ
(Altitudq

B.1.2.5
Properti

The Exf
type sh
provide
case. Us

e: c.EnvironmentalElements

1.1 Attributes

mentalRequirements/StorageTransport contains no attribites.

1.2 Child elements

mentalRequirements/StorageTransport inherits the child elements of c:Environmentall

vironmentalRequirements/StorageTransport child element shall contain\ storage or f{ransport
environnental requirements.

[lements

, Humidity, Shock, Temperature, and Vibrdtion).

R Extension
Es: final #all

prnsion complex type-is provided for the convenience of XML schema developers. The |
1l be used only as’ the base type of extension elements in XML schemas. Such elem
| to permit implementers to extend a XML schema as required to meet the unique needs of
e follows/thesW3C standard XML extension mechanism.

xtension
ents are
heir use

B.1.2.5

1 Attributes

Extension contains the XML standard attribute of

<xs:any namespace="##other" processContents="lax" maxOccurs="unbounded”/>

B.1.2.52.2 Child elements

Extension contains no child elements.
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B.1.2.53 Hardwarelnstance

Base type: Extension of c.ltemlnstance

Properties: base c:ItemlInstance

The Hardwarelnstance complex type shall be the base type for any XML schema element that is intended

to capture data describing or identifying a specific instance of physical hardware.

B.1.2.53.1 Attributes

Hardwalelnstance contains no attributes.

B.1.2.5B.2 Child elements

Hardwdajrelnstance contains the following child elements, in addition to those inherited from c:/temnstance
(Definitlon, DescriptionDocumentReference, and SerialNumber):

Name Subclause Type Use
Calibratipn B.1.2.54 — Optiorfal
Compongnts B.1.2.55 — Optiorfal
ManufacfureDate B.1.2.57 xs:dateFime Optionjal
ParentCdmponent B.1.2.58 c:Hdrdwarelnstance Optioﬂal
PowerOn B.1.2.59 —=3 Optiorfal

B.1.2.54 Hardwarelnstance/Calibration
Propertigs: isRef 0, content complex
The Haldwarelnstance/Calibration child element shall contain the date and time the hardware ifem was
last calibprated.
B.1.2.54.1 Attributes

Hardwayelnstance/Calibration contains the following attribute:

N4me Type Description Use

time xs:dateTime The date and time value. Requil{ed
|

B.1.2.54.2 Child elements

Hardwarelnstance/Calibration contains no child elements.

B.1.2.55 Hardwarelnstance/Components
Properties: isRef 0, content complex

The Hardwarelnstance/Components child element shall identify the next-lower assembly belonging to the
parent hardware item.
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B.1.2.55.1 Attributes

Hardwarelnstance/Components contains no attributes.

B.1.2.55.2 Child elements

Hardwarelnstance/Components contains the following child element:

Name Subclause Type Use

Component B.1.2.56 c:ltemInstanceReference 1...00

B.1.2.5
Base tyy]
Properti

The Ha

belonging to the parent hardware item.

B.1.2.5

Hardwadl

B.1.2.5
Hardwa
(Definit
B.1.2.5
Base tyy]
Properti

The Ha
manufagq

b Hardwarelnstance/Components/Component

e: c.ltemlInstanceReference

es: isRef 0, content complex

dwarelnstance/Components/Component child element shall identify each next-lower 4

6.1 Attributes

elnstance/Components/Component contains no attributes.

p.2 Child elements

pelnstance/Components/Component inherits the child elements of c:lteminstanceR

ssembly

bference

on and InstanceDocumentReference).

7 Hardwarelnstance/ManufactureDate
e: xs:dateTime
bs: isRef 0, content simple

dwarelustance/ManufactureDate child element shall identify the date the hardware it
tured:

cm was

B.1.2.57.1 Attributes

Hardwa

relnstance/ManufactureDate contains no attributes.

B.1.2.57.2 Child elements

Hardwa

relnstance/ManufactureDate contains no child elements.
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B.1.2.58 Hardwarelnstance/ParentComponent

Base type: c:Hardwarelnstance

Properties: isRef 0, content complex

The Hardwarelnstance/ParentComponent child element shall identify the next-higher assembly to which
the parent hardware item belongs.

B.1.2.58.1 Attributes

Hardwdayrelnstance/ParentComponent contains no attributes.

B.1.2.5B.2 Child elements

Hardwdayelnstance/ParentComponent inherits the child elements of c.Hardwareilnstance (Callbration,
CompoHents,  Definition,  DescriptionDocumentReference,  ParentComponent, — PowerOd, and
SerialNymber).

B.1.2.5p Hardwarelnstance/PowerOn
Propertigs: isRef 0, content complex

The Hafdwarelnstance/PowerOn child element shall indicate the number of power-on cycles and fthe total
power-on time experienced by the hardware item at th&.time of creation of the XML instance docurhent.

B.1.2.5p.1 Attributes

Hardwayelnstance/PowerOn contains the)following attributes:

Ngme Type Description Use
count xs:int The number of power-on cycles. Requitled
time xs:duration The total power-on time. Required

B.1.2.5p.2 Child-elements

Hardwajelnstance/PowerOn contains no child elements.

B.1.2.60 hexadecimal
Base type: Extension of ¢:DatumType

Properties: base c:DatumType

3

The hexadecimal complex type shall be the “xsi:type” of any element of type c:DatumType that

contains a hex-encoded binary value.
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B.1.2.60.1 Attributes

hexadecimal contains the following attribute, in addition to those inherited from c:DatumType
(nonStandardUnit, standardUnit, and unitQualifier):

Name Type Description Use

value c:HexValue The numeric value of the element. Hexadecimal digits Required
shall be formatted as 0x followed by a finite-length
sequence of characters 0-9 and a—f. Letters may be either
lowercase or uppercase.

B.1.2.60.2 Child elements

hexadedimal inherits the child elements of ¢.DatumType (Confidence, ErrorLimits, Range, and Reslution).

B.1.2.6/1 hexadecimalArray

Base tyge: Extension of c:IndexedArrayType

Propertips: base c¢:IndexedArrayType

The hdxadecimalArray complex type shall be the “xsin~fiype” of any element ¢f type
c:IndexddArrayType that contains an array of hex-encoded binary values.

B.1.2.6/1.1 Attributes

hexadedimalArray inherits the attributes of ~elndexedArrayType (dimensions, nonStandfprdUnit,
standardUnit, and unitQualifier).

B.1.2.6/1.2 Child elements

hexadedgimalArray contains the -following child elements, in addition to those inheritgd from
c:IndexddArrayType (Confidence, ErrorLimits, Range, and Resolution):

Name Subclause Type Use
DefaultEjementValue B.1.2.62 c:hexadecimal Optioﬂal
Element B.1.2.63 c:hexadecimal 0...

B.1.2.6R-héxadecimalArray/DefaultElementValue

Base type: c:hexadecimal
Properties: isRef 0, content complex

The hexadecimalArray/DefaultElementValue child element shall contain the default hexadecimal value of
the array element.
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B.1.2.62.1 Attributes

hexadecimalArray/DefaultElementValue inherits the attributes of c.hexadecimal (nonStandardUnit,
standardUnit, unitQualifier, and value).

B.1.2.62.2 Child elements

hexadecimalArray/DefaultElementValue inherits the attributes of c.hexadecimal (Confidence, ErrorLimits,
Range, and Resolution).

B.1.2.6B hexadecimalArray/Element

Base typge: Extension of c:hexadecimal

Propertips: isRef 0, content complex

The hexfudecimalArray/Element child element shall contain the hexadecimal value'of the array elenfent.
B.1.2.6B.1 Attributes

hexadedimalArray/Element contains the following attribute{) in’ addition to those inheritdd from
c-hexadgcimal (Confidence, ErrorLimits, Range, and Resolution):

N4me Type Description Use
position c:ArrayIndexor The element value’s index within the array. Requilled
B.1.2.6B.2 Child elements
hexadedimalArray/Element inherits the attributes of c:hexadecimal (Confidence, ErrorLimits, Rafge, and
Resolutipn).

B.1.2.64 IdentificationNumber

The Ide
contain

entity identifieation (such as hardware part number).

B.1 .2.6|4.1 Attributes

ptificationNumber complex type shall be the base type of any XML schema element that will

IdentificationNumber contains the following attributes:

Name Type Description Use
number ¢:NonBlankString The part number of the entity. Required
type — An indication of whether the Required

c:ldentificationNumber is a part number, model
number, or other.

B.1.2.64.2 Child elements

IdentificationNumber contains no child elements.
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5 IndexedArrayType

es: abstract true

The IndexedArrayType complex type shall be the base type for any XML schema element that will contain
an array of numeric, boolean, string, or date-time data values, or an array of collections, with an optional
unit. The array may be sparse.

B.1.2.65.1 Attributes
IndexedArrayType contains the following attribute, in addition to those inherited from the c: UnitAttributes
Attributg Group (nonStandardUnit, standardUnit, and unitQualifier):
Name Type Description Use

dimensiopns c.Arraylndexor A string designating an n-dimensional array index Requitled

or array dimension, with the format [a,b,c,..(n),

where a,b,c,...n are numeric indices. Example:

[3,4] specifies a 3-by-4 two-dimensional array.
B.1.2.6p.2 Child elements
IndexedWrrayType inherits the child elements of group c:DatumQuality (Confidence, ErrorLimits| Range,
and Res¢lution).
B.1.2.6p integer
Base typje: Extension of c:DatumType
Propertigs: base c:DatumType
The int¢ger complex type shall be theé.*xsi:type” for elements of type c:DatumType that cpntain a
32-bit sifgned integer value.
B.1.2.6p.1 Attributes
integer | contains thev following attribute, in addition to those inherited from c:DatumType
(nonStapdardUnif, standardUnit, and unitQualifier):

N4me Type Description Use
value xs-int The numeric valne of the element between Rer}ni‘,lgd
+2 147 483 647 and -2 147 483 648 (inclusive).

B.1.2.66.2 Child elements

integer inherits the child elements of ¢:DatumType (the group c:DatumQuality).
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B.1.2.67 integerArray

Base type: Extension of c.:IndexedArrayType

Properties: base c:IndexedArrayType

The integerArray complex type shall be the “xsi:type” of any element(s) of type c.IndexedArrayType
that contain an array of 32-bit signed integer values.

B.1.2.67.1 Attributes

integerArray inherits the attributes of c.IndexedArrayType (dimensions, nonStandardUnit, standprdUnit,
and unifQualifier).

B.1.2.6[7.2 Child elements

integerArray contains the following child elements, in addition to those inherited from c:/ndexedAnrayType

(the gropp c:DatumQuality):

Name Subclause Type Use
DefaultEjementValue B.1.2.68 c.integer Optiorfal
Element B.1.2.69 c:integer 0...9

B.1.2.6B integerArray/DefaultElementValue
Base tyge: c:integer
Propertips: isRef 0, content complex

The intdgerArray/DefaultElementValuecchild element shall contain the default integer value of the array
element

B.1.2.6B.1 Attributes

integer4rray/DefaultElemnentValue inherits the attributes of c:integer (nonStandardUnit, standprdUnit,
unitQudjlifier, andvaliie).

B.1.2.6B.2/Child elements

integerArray/DefaultElementValue inherits the child elements of c:integer (the group c:DatumQuality).

B.1.2.69 integerArray/Element
Base type: Extension of c:integer
Properties: isRef 0, content complex

The integerArray/Element child element shall contain the integer value of the array element.
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B.1.2.69.1 Attributes

integerArray/Element contains the following attribute, in addition to those inherited from c:integer

(nonStandardUnit, standardUnit, unitQualifier, and value):

Name Type Description Use
position c.Arraylndexor The element value’s index within the array. Required

B.1.2.69.2 Child elements

integerArray/Element inherits the child elements of c:integer (the group c.DatumQuality).

B.1.2.7D Interface

The Intgrface complex type shall be the base type for any XML schema element thaf| describes dlectrical

interfacgs to a device.

B.1.2.7D.1 Attributes

Interfacg contains no attributes.

B.1.2.7D.2 Child elements

Interfacg contains the following child element:

Name Subclause Type

Use

Ports B.1.2.71 —

B.1.2.7{l Interface/Ports
Propertips: isRef 0, content compléex

The Intprface/Ports child-element shall serve as a collector element of an unbounded
elements.

B.1.2.7/1.1 Attributes

Interfacg/Ports contains no attributes.

set of c:Port

B.1.2.71.2 Child elements

Interface/Ports contains the following child element:

Name Subclause Type

Use

Port B.1.2.72 c:Port
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B.1.2.72 Interface/Ports/Port
Base type: c.Port
Properties: isRef 0, content complex

The Interface/Ports/Port child element shall contain the name of the depicted port.

B.1.2.72.1 Attributes

Interface/Ports/Port inherits the attributes of c:Port (direction, name, and type).

B.1.2.7R.2 Child elements

Interfacg/Ports/Port inherits the child element of c:Port (Extension).

B.1.2.7B ItemDescription

The ItegDescription complex type shall be the base type for any XML(s¢chema element that is intgnded to
contain flescriptive and identification information for any entity.

B.1.2.7B.1 Attributes

ItemDescription contains the following attributes:

N4me Type Description Use
name ¢:NonBlankString A descriptive or common name for the described Optiodal
item.
version c:NonBlankString A string designating the version of the described | Optionjal
item.

B.1.2.7B.2 Child elements

ITtemDescription~contains the following child elements:

Name Subclause Type Use
Description BT2T7% C-INOTMBIankSIring Upuon'al
Extension B.1.2.75 c:Extension Optional
Identification B.1.2.76 — Required
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B.1.2.74 ItemDescription/Description

Base type: c:NonBlankString

Properties: isRef 0, content simple

Facets: minLength 1, whiteSpace replace

The IltemDescription/Description child element shall contain a free-form textual description of the item

described.

B.1.2.74.1 Attributes

ItemDes{cription/Description contains no attributes.

B.1.2.74.2 Child elements

ItemDes{cription/Description contains no child elements.

B.1.2.7p ItemDescription/Extension
Base typje: c.Extension

Propertigs: isRef 0, content complex

The ItemDescription/Extension child element shalliprovide a specific extension point for use c4

require ¢lements not provided in the basic structure:

B.1.2.7p.1 Attributes

ItemDes{cription/Extension contains. no attributes.

B.1.2.7p.2 Child elements

ItemDescription/Extension inherits the child element of ¢. Extension (##other).

B.1.2.7pltemDescription/ldentification

Properties: isRef 0, content complex

The ItemDescription/Identification child element shall identify a class of the described item.
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B.1.2.76.1 Attributes

ITtemDescription/Identification contains the following attribute:

Name Type Description Use
designator c:NonBlankString An alphanumeric string that identifies an item Optional

within a larger assembly. For example, a
reference designator such as A25 to indicate a
circuit card number.

B.1.2.76.2 Child elements

ITtemDescription/Identification contains the following child elements:

Name Subclause Type Use
Extensioh B.1.2.77 c:Extension Option{al
IdentificdtionNumbers B.1.2.78 — Optioﬂal
Manufacfurers B.1.2.79 — Optional
ModelNgme B.1.2.83 c:NonBlankString Required
Version B.1.2.84 c:NonBlankString Optiorfal

B.1.2.7F ItemDescription/ldentification/Extension
Base typje: c.Extension
Propertips: isRef 0, content complex

The ltemDescription/Identification/Extension childelement shall provide a specific extension poinf for use
cases thjt require elements not provided in the basic structure.

B.1.2.77.1 Attributes

ItemDes{cription/Identification/Extension contains no attributes.

B.1.2.7[/.2 Child elements

TtemDescription/Identification/Extension inherits the child element of ¢: Extension (##other).

B.1.2.7B témD intion/Identification/IdentificationNumt

Properties: isRef 0, content complex

The ItemDescription/Identification/ldentificationNumbers child element shall be a collector for an
unbounded set of IdentificationNumber or ManufacturerldentificationNumber child elements. This element
identifies multiple part or model numbers for the described item (such as a user and/or manufacturer part
number).
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B.1.2.78.1 Attributes

ItemDescription/Identification/IdentificationNumbers contains no attributes.

B.1.2.78.2 Child elements

ItemDescription/Identification/IdentificationNumbers contains one of the following child elements:

Name Subclause Type Use
Choice IdentificationNumber B.1.2.79 c:UserDefinedldentificationNumber 1.
A4 o Il e, e AL 1 D1 2. 00 AL Vad L.l LVal o AL L
VIanuracturcr IaC e ation N uIroer D.1.2.0U C.IVIUNTUJUCIUrCridcritljiCaitoriiyNuriocr

NOTE—+—Choice indicates that only one of these elements may be specified.

B.1.2.7P ItemDescription/ldentification/ldentificationNumbers/ldentificationNumber

Base tyfje: c:UserDefinedldentificationNumber

Propertigs: isRef 0, content complex
The IfgemDescription/Identification/IdentificationNumbers/IdentificationNumber child elemert shall
provide [for multiple end-user-assigned part or model numbers for thé\described item.
B.1.2.7Pp.1 Attributes
ItemDes{cription/Identification/IdentificationNumbers/ldentificationNumber inherits the attribut¢s from
c:UserDefinedldentificationNumber (number, qualifier, and type).
B.1.2.7P.2 Child elements
ItemDescription/Identification/IdentificationNumbers/IdentificationNumber contains no child elemgnts.
B.1.2.8p ItemDescription/ldentification/ldentificationNumbers/ManufacturerldentificationNu
mber

Base tyge: c:ManufdeturerldentificationNumber

Propertigs: isRef 0, content complex

The ItemDescription/Identijication/IdentijicationNumbers; ManujacturerldentyicationNumber chil
element shall provide for multiple manufacturers’ assigned part or model numbers, which are not the end-
users’ assigned part number, for the described item.

B.1.2.80.1 Attributes

ItemDescription/Identification/IdentificationNumbers/ManufacturerldentificationNumber  inherits  the
attributes from c: ManufacturerldentificationNumber (manufacturerName, number and type).
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B.1.2.80.2 Child elements
ItemDescription/Identification/IdentificationNumbers/ManufacturerldentificationNumber contains no child
elements.

B.1.2.81 ItemDescription/ldentification/Manufacturers

Properties: isRef 0, content complex

The ItemDescription/Identification/Manufacturers child element shall identify the manufacturers of the
item.

B.1.2.8/1.1 Attributes

ItemDescription/Identification/Manufacturers contains no attributes.

B.1.2.8/1.2 Child elements

ItemDedcription/Identification/Manufacturers contains the following child element:

Name Subclause Type Use

Manufacfurer B.1.2.82 c:ManufaeturerData 1...

B.1.2.8R ItemDescription/ldentification/Manufacturers/Manufacturer

Base tyge: c:ManufacturerData

Propertips: isRef 0, content complex
The ItpmDescription/Identification/Manufacturers/Manufacturer child element shall identjfy the
manufagturer of the item.
B.1.2.8R2.1 Attributes

ItemDescription/Idéntification/Manufacturers/Manufacturer inherits the attributes of c. ManufacturgrData
(cageCdde and name).

B.1.2.8R.2-Child elements

ItemDescription/Identification/Manufacturers/Manufacturer ~ inherits  the  child  elements  of
c:ManufacturerData (Contacts, FaxNumber, MailingAddress, and URL).
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B.1.2.83 ItemDescription/ldentification/ModelName

Base type: c:NonBlankString

Properties: isRef 0, content simple
Facets: minLength 1, whiteSpace replace

The ItemDescription/Identification/ModelName child element shall contain the model name of the item.

B.1.2.83.1 Attributes

ItemDescription/Identification/ModelName contains no attributes.

B.1.2.8B.2 Child elements

ItemDes{cription/Identification/ModelName contains no child elements.

B.1.2.84 ItemDescription/ldentification/Version

Base typje: c:NonBlankString

Propertigs: isRef 0, content simple
Facets: jninLength 1, whiteSpace replace

The IteqDescription/Identification/Version child element shall contain a textual description of the version
of the it¢m.

B.1.2.84.1 Attributes

ItemDes{cription/Identification/¥ersion contains no attributes.

B.1.2.84.2 Child elements

ItemDes{cription/dentification/Version contains no child elements.

B.1.2.85 ItemDescriptionReference

The ItemDescriptionReference complex type shall be the base type for any XML schema element that
requires element(s) referencing c.ltemDescription element(s).
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B.1.2.85.1 Attributes

ItemDes

criptionReference contains no attributes.

B.1.2.85.2 Child elements

ItemDescriptionReference contains one of the following child elements:
Name Subclause Type Use
Choice Definition B.1.2.86 c:IltemDescription Required
ch\zlil)LiUllDUbulllCllLRCf@lCllbc B.l “.87 L.DULMIH(,HL[\‘L/(‘,I Cricc
NOTE-—Choice indicates that only one of these elements may be specified.
B.1.2.8p ItemDescriptionReference/Definition
Base type: c:ltemDescription
Propertigs: isRef 0, content complex
The IteqDescriptionReference/Definition child element shall uniquely identify a specific descriptipn of an
item.
B.1.2.86.1 Attributes
ItemDes{criptionReference/Definition inherits the attributes of c./temDescription (name and version).
B.1.2.8p.2 Child elements
ItemDes{criptionReference/Definition -inherits the child elements of c:ltemDescription (Deskription,
Extensiqn, and Identification).
B.1.2.8F ItemDescriptionReference/DescriptionDocumentReference
Base tyfje: c:DocumeittReference
Propertips: isRef'0; content complex
The ItefnDescriptionReference/DescriptionDocumentReference child element shall identify th¢ UUID

corresponding to the SpecCIIiC mstance document.

B.1.2.87.1 Attributes

ItemDescriptionReference/DescriptionDocumentReference inherits the attributes of ¢.DocumentReference

(ID and

B.1.2.8

uuid).

7.2 Child elements

ItemDescriptionReference/DescriptionDocumentReference contains no child elements.
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B.1.2.88 ItemInstance

Base type: Extension of c:ltemDescriptionReference

Properties: base c:ltemDescriptionReference

The ltemInstance complex type shall be the base type for any XML schema element that is intended to
capture identification information specifying a single instance of an item.

B.1.2.88.1 Attributes

ItemInsfance contains no attributes.

B.1.2.8B.2 Child elements

ItemInsfance contains the following child elements, in addition to those inherited from
c:ItemDfescriptionReference (Definition and DescriptionDocumentReference):

Name Subclause Type Use

SerialNumber B.1.2.89 c:NonBlankString Required

B.1.2.8P ItemInstance/SerialNumber

Base typje: c:NonBlankString

Propertips: isRef 0, content simple
Facets: minLength 1, whiteSpace replace

The ItemInstance/SerialNumber child element shall uniquely identify a specific instance of an item,

B.1.2.8P.1 Attributes

ItemInsfance/SerialNumber contains no attributes.

B.1.2.8P.2 Child. elements

TtemInstance/SerialNumber contains no child elements.

B.1.2.90 ItemInstanceReference

The ItemInstanceReference complex type shall be the base type for any XML schema element that requires
an element to reference a c:ltremInstance that has no serial number.

B.1.2.90.1 Attributes

ItemInstanceReference contains no attributes.

| Published by IEC under license from IEEE. © 2010 IEEE. All rights reserved.



https://iecnorm.com/api/?name=e61035eade7c0aa93e7b0e31666256a2

IEC 61671:2012
-94 - IEEE Std 1671-2010

B.1.2.90.2 Child elements

ItemInstanceReference contains one of the following child elements:

Name Subclause Type

Use

Choice

InstanceDocumentReference B.1.2.92 c:DocumentReference

Definition B.1.2.91 c:ltemDescription Required

NOTE—Choice indicates that only one of these elements may be specified.

B.1.2.91 IteminstanceReference/Definition

Base tyy
Properti

The Iten

B.1.2.9{1.1 Attributes

ItemlInst

B.1.2.9/1.2 Child elements

ItemlInsf
Descrip

B.1.2.9R IteminstanceReference/lInstanceDocumentReference

Base tyy]
Properti

The It
corresp(

e: c:ltemlnstance
bs: isRef 0, content complex

i InstanceReference/Definition child element shall uniquely identify a specifi¢-instance of ar

unceReference/Definition contains no attributes.

unceReference/Definition  inherits the child’, elements of c:lteminstance (D4
ionDocumentReference, and SerialNumber).

e: c.DocumentReference

es: isRef 0, content complex

minstanceReference/lnstanceDocumentReference child element shall identify the
nding to the specific instance document.

B.1.2.9

TtemInstanceReference/InstanceDocumentReference inherits the attributes of ¢. DocumentReference]

.1 Attributes

item.

finition,

UUID

(ID and

uuid).

B.1.2.92.2 Child elements

ItemInstanceReference/InstanceDocumentReference contains no child elements.

B.1.2.93 Limit

The Limit complex type shall be the base type for any element that contains limit data where such data are a
comparison to a single value. The datatypes must be consistent for the purposes of comparison, e.g., should
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a limit be represented as a string, then strings shall be used through the entire limit description so that
strings can be compared to strings.

B.1.2.93.1 Attributes

Limit contains the following attributes:

Name Type Description Use
name c:NonBlankString A descriptive or common name for the limit Optional
expressed in the element.
operator elogicalOperaior— | The-comparison-with-the-two-boundary-limits Optional
may be for a value between the limits or outside
the limits. The LogicalOperator AND explicitly
indicates a between comparison; OR explicitly
indicates an outside comparison. Example: GTI3
AND LT 7 (between) vs. GT 10 OR LT 3 ot'GT
5 OR GT 10 (outside). While the logical
operator may be inferred from the combination
of limit values and comparison types, the
c:LogicalOperator attribute permits better
definition and less possibility for
misinterpretation.
B.1.2.98.2 Child elements
Limit contains the following child elements:
Name Subclause Type Use
Description B.1.2.94 c:NonBlankString Optional
Extension B.1.2.96 c:Extension Optional
Choice Expected B.1.2.95 ¢:LimitExpected Rpquired
LimitPair B.1.2.97 c:LimitPair
Mask B.1.2.98 c:LimitMask
SingleLimit B.1.2.99 c:SingleLimit
NOTE-}Choice indicates that ohly one of these elements may be specified.
B.1.2.94 Limit/Description
Base type: c¢: NonBlankString
Propertips:isRef 0, content simple

Facets: minLength 1, whiteSpace replace

The Limit/Description child element shall contain a textual description of the limit being described.

B.1.2.94.1 Attributes

Limit/Description contains no attributes.
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B.1.2.94.2 Child elements

Limit/Description contains no child elements.

B.1.2.95 Limit/Expected
Base type: c:LimitExpected
Properties: isRef 0, content complex

The Limit/Expected child element shall identify the desired or expected value that will be used for the
purposes of limit comparison.

B.1.2.9p.1 Attributes

Limit/EXpected inherits the attribute of c:LimitExpected (comparator).

B.1.2.9p.2 Child elements

Limit/ExXpected inherits the child elements of c:LimitExpected (Collection, Datum, and IndexedArrdy).

B.1.2.9p Limit/Extension
Base type: c.Extension
Propertigs: isRef 0, content complex

The Limit/Extension child element shalli provide a specific extension point for use cases thaf] require
element} not provided in the basic strucfure.

B.1.2.96.1 Attributes

Limit/Extension contains no attributes.

B.1.2.96.2 Child elements

Limit/Extension inherits the child element of c: Extension (##other).

B.1.2.97 Limit/LimitPair
Base type: c:LimitPair
Properties: isRef 0, content complex

The Limit/LimitPair child element shall contain the pair of limit values for the use cases where the limit is
bounded by a pair of values.
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B.1.2.9

7.1 Attributes

Limit/LimitPair inherits the attributes of ¢.LimitPair (name and operator).

B.1.2.9

7.2 Child elements

Limit/LimitPair inherits the child elements of ¢:LimitPair (Limit and Nominal).

B.1.2.9
Base tyy]
Properti

The Lim

B.1.2.9

8 Limit/Mask

e: c:LimitMask
es: isRef 0, content complex

it/Mask child element shall contain the numeric mask value.

B.1 Attributes

Limit/Mpsk contains no attributes.

B.1.2.9

B.2 Child elements

Limit/Mpsk inherits the child elements of ¢ LimitMask (Expected and MaskValue).

B.1.2.9

P Limit/SingleLimit

Base typje: c:SingleLimit

Properti

es: isRef 0, content complex

The Liit/SingleLimit child-¢lement shall contain the value being used for the purposes
comparison.

B.1.2.9

Limit/Si

B.1.2.9

P.1 Attributes

glebinit inherits the attribute of c:SingleLimit (comparator).

pf limit

9.2 Child elements

Limit/SingleLimit inherits the child elements of c:SingleLimit (Collection, Datum, and IndexedArray).

B.1.2.1

00 LimitExpected

The LimitExpected complex type shall be the base type for any XML schema element that requires
identification of the desired or expected value that will be used for the purposes of limit comparison.
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B.1.2.100.1 Attributes
LimitExpected contains the following attribute:
Name Type Description Use
comparator ¢:EqualityComparisonOperator The comparison logic to be applied to | Required
the limit. Examples: EQ or NE.

B.1.2.100.2 Child elements

LimitExpected inherits the child elements of ¢ Value (Collection, Datum, and IndexedArray).

B.1.2.1p1 LimitMask

The LimitMask complex type shall be the base type for any XML schema elément
identifigation of a numeric mask value.

B.1.2.1p1.1 Attributes

LimitMdsk contains no attributes

B.1.2.1p1.2 Child elements

LimitMqsk contains the following child elements:

that [requires

Name Subclause Type Use
Expected B.1.2.102 c:Value Required
MaskValue B.1.2.103 c:Value ...

B.1.2.1p2 LimitMask/Expected
Base typje: c:Value
Propertigs: isRef 0, content Complex

The LinfitMask/Egpected child element shall contain the expected pattern.

B.1.2.1p2. 1 Attributes

LimitMask/Expected contains no attributes.

B.1.2.102.2 Child elements

LimitMask/Expected inherits the child elements of ¢ Value (Collection, Datum, and IndexedArray).

B.1.2.103 LimitMask/MaskValue

Base type: Extension of ¢:Value
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The LimitMask/MaskValue child element shall contain the mask pattern.

B.1.2.103.1 Attributes

LimitMask/MaskValue contains the following attributes:

Name Type Description Use
name c:NonBlankString A descriptive or common name for the limit. Optional
operatim L.l‘VlIubI'»OHLI ator Fire lugiual Upc1aiiu11 thattstobe applicd \AND, P\Uquil’ﬁd

OR, or XOR) to the mask and the value.

B.1.2.1Dp3.2 Child elements

LimitMdsk/MaskValue inherits the child elements of ¢ Value (Collection, Datum, andIndexedArray)).

B.1.2.1p4 LimitPair

The LimfitPair complex type shall be the base type for any element that captures paired boundary cpndition

data usef in a comparison or evaluation.

B.1.2.1p4.1 Attributes

LimitPafr contains the following attributes:

Name Type

Description

Use

name ¢:NonBlankString

A descriptive or common name for the limit pair
expressed in the element.

Optional

operator c:LogicalOperatér

The comparison with the two boundary limits
may be for a value between the limits or outside
the limits. The LogicalOperator AND explicitly
indicates a between comparison; OR explicitly
indicates an outside comparison. Example: GT 3
AND LT 7 (between) vs. GT 10 OR LT 3
(outside). While the logical operator may be
inferred from the combination of limit values
and comparison types, the LogicalOperator
attribute permits better definition and less
possibility for misinterpretation.

Required

B.1.2.104.2 Child elements

LimitPair contains the following child elements:

Name

Subclause

Type

Use

Limit

B.1.2.105

c:SingleLimit

2 Required

Nominal

B.1.2.106

c:Value

Optional

Published by IEC under license from IEEE. © 2010 IEEE. All rights reserved.



https://iecnorm.com/api/?name=e61035eade7c0aa93e7b0e31666256a2

IEC 61671:2012
-100 - IEEE Std 1671-2010

B.1.2.105 LimitPair/Limit
Base type: c:SingleLimit
Properties: isRef 0, content complex

The LimitPair/Limit child element shall contain two (and only two) limit values.

B.1.2.105.1 Attributes

LimitPair/Limit inherits the attribute of c:SingleLimit (comparator).

B.1.2.1p5.2 Child elements

LimitPafr/Limit inherits the child elements of c:SingleLimit (Collection, Datum, and IndexedArray)

B.1.2.1Pp6 LimitPair/Nominal
Base typje: c:Value
Propertigs: isRef 0, content complex

The LimitPair/Nominal child element shall contain the expécted or preferred value to be captured.

B.1.2.1p6.1 Attributes

LimitPalr/Nominal contains no attributes.

B.1.2.1D6.2 Child elements

LimitPafr/Nominal inherits the'child elements of ¢ Value (Collection, Datum, and IndexedArray).

B.1.2.1p7 long

Base tyge: Extension of ¢:DatumType

Propertipssbase c:DatumType

The long complex type shall be the “xsi: type” for elements of type c:DatumType that contain a 64-bit
signed integer value.

B.1.2.107.1 Attributes

long contains the following attribute, in addition to those inherited from c:DatumType (the group
DatumQuality).
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Name

Type

Description

Use

value

xs:long

The numeric value, between
+9 223 372 036 854 755 807 and
-9 223 372 036 854 755 808 (inclusive).

Required

B.1.2.107.2 Child elements

long inherits the child elements of ¢:DatumType (Confidence, ErrorLimits, Range, and Resolution).

B.1.2.108 longArray

Base typje: Extension of c:IndexedArrayType

Propertips: base c¢:IndexedArrayType

The lonjgArray complex type shall be the “xsi:type” for elements of type c; fudexedArrayIype that
contain pn array of 32-bit signed integer value.

B.1.2.1D8.1 Attributes

longArrgy inherits the attributes from c:IndexedArrayType (dimensions, standardUnit, nonStandprdUnit,
and unifQualifier).

B.1.2.1p8.2 Child elements

longArriry contains the following child elementsgin addition to those inherited from c:/ndexedAnrayType

(the gropp c:DatumQuality).

Name Subclause Type Use
DefaultEjementValue B:1.2.109 c:long Optiorfal
Element B.1.2.110 c:long 0...9

B.1.2.1D9 longArray/DefaultElementValue

Base type: c:long

Propertips: isRef0); content complex

The lonIgArray/DefaultElementValue child element shall contain the default integer value of the array

element.

B.1.2.109.1 Attributes

longArray/DefaultElementValue inherits the attributes of c:long (nonStandardUnit, standardUnit,
unitQualifier, and value).

B.1.2.109.2 Child elements

longArray/DefaultElementValue inherits the child elements of ¢.long (the group c:DatumQuality).
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B.1.2.110 longArray/Element
Base type: Extension of c:long
Properties: isRef 0, content complex

The longArray/Element child element shall contain the integer value of the array element.

B.1.2.110.1 Attributes

longArray/Element contains the following attribute, in addition to those inherited from c:long
(nonStapdardUnit, standardUnit, unitQualifier, and value):

Name Type Description Use
position c.Arraylndexor The element value’s index within the array. Requitled

B.1.2.1110.2 Child elements

longArrgry/Element inherits the child elements of c:long (the group c:Datum@Quality).

B.1.2.111 MailingAddress

The MaflingAddress complex type shall be the base type for-any XML schema element that will dontain a
street orf mailing address. An example is the mailing address ‘information for a manufacturer.

B.1.2.1/11.1 Attributes

Mailinglddress contains no attributes.

B.1.2.1/11.2 Child elements

Mailinglddress contains th¢ following child elements:

Name Subclause Type Use
Address|| B.1.2.112 c:NonBlankString Requitled
Address] B.1.2.113 c:NonBlankString Optional
City B.1.2.114 c:NonBlankString Required
Country B12115 - NonRlankSiring Required
PostalCode B.1.2.116 c:NonBlankString Required
State B.1.2.117 c:NonBlankString Optional

B.1.2.112 MailingAddress/Address1

Base type: c:NonBlankString

Properties: isRef 0, content simple

Facets: minLength 1, whiteSpace replace
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The MailingAddress/Address] child element shall contain a textual description of the physical street
address.

B.1.2.112.1 Attributes

MailingAddress/Address1 contains no attributes.

B.1.2.112.2 Child elements

MailingAddress/Address1 contains no child elements.

B.1.2.1(13 MailingAddress/Address2

Base type: c:NonBlankString

Propertips: isRef 0, content simple
Facets: jninLength 1, whiteSpace replace

The MaflingAddress/Address2 child element shall contain a textualkdescription of additional streetf address
information (e.g., suite number, mail stop) that shall be associatedwith c:MailingAddress/Address1

B.1.2.1/13.1 Attributes

Mailinglddress/Address2 contains no attributes.

B.1.2.1113.2 Child elements

Mailinglddress/Address2 contains fio)child elements.

B.1.2.1{14 MailingAddress/City

Base type: c:NonBlankString

Propertips: isRef0, content simple

Facets: fninlsength 1, whiteSpace replace

The MailingAddress/City child element shall contain a textual description of the city that shall be
associated with c:MailingAddress/Address|.

B.1.2.114.1 Attributes

MailingAddress/City contains no attributes.
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B.1.2.114.2 Child elements

MailingAddress/City contains no child elements.

B.1.2.115 MailingAddress/Country

Base type: c:NonBlankString

Properties: isRef 0, content simple

Facets: minLength 1, whiteSpace replace

IEC 61671:2012
IEEE Std 1671-2010

The MajlingAddress/Country child element shall contain a textual description of the territory-occuplied by a

nation.

B.1.2.1/15.1 Attributes

Mailinglddress/Country contains no attributes.

B.1.2.1{15.2 Child elements

Mailingdddress/Country contains no child elements.

B.1.2.1116 MailingAddress/PostalCode

Base typje: c:NonBlankString

Propertigs: isRef 0, content simple

Facets: minLength 1, whiteSpace replace

The MdilingAddress/PostalCode child element shall contain a series of letters and/or digits {ypically
appendad to the postal address’for the purposes of sorting mail (Example: U.S. Postal Service ZIP cpde).

B.1.2.1/16.1 Attributes

Mailinglddress/PostalCode contains no attributes.

B.1.2.116.2 Child elements

MailingAddress/PostalCode contains no child elements.

B.1.2.117 MailingAddress/State

Base type: c:NonBlankString

Properties: isRef 0, content simple
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Facets: minLength 1, whiteSpace replace

The MailingAddress/State child element shall contain the U.S. state (Examples: Florida and Hawaii)
typically appended to an U.S. postal address.

B.1.2.117.1 Attributes

MailingAddress/State contains no attributes.

B.1.2.117.2 Child elements

Mailing,

B.1.2.1

The Ma
to conta

18 ManufacturerData

B.1.2.1/18.1 Attributes

Uddress/State contains no child elements.

hufacturerData complex type shall be the base type for any XML schema-element that is {ntended
n information identifying the manufacturer of an item.

ManufagturerData contains the following attributes:
N4me Type Description Use
cageCod¢ ¢:NonBlankString The comniercial and government entity (CAGE) Optioﬂal
code-for the company indicated by the name
attribute.
name c:NonBlankString A descriptive or common name for the Required
manufacturer.
B.1.2.1{18.2 Child elements
Manufa§turerData contains thefollowing child elements:
Name Subclause Type Use
Contacts B.1.2.119 — Optioﬂal
FaxNumber B.1.2.121 c:NonBlankString Optiorfal
MailingAddress B.1.2.122 c:NonBlankString Optionjal
URL B.1.2.123 c:NonBlankURI Optiorlal

B.1.2.119 ManufacturerData/Contacts

Properties: isRef 0, content complex

The ManufacturerData/Contacts child element shall be a collector for an unbounded set of child
ManufacturerData/Contacts/Contact elements.
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B.1.2.119.1 Attributes

ManufacturerData/Contacts contains no attributes.

B.1.2.119.2 Child elements

-106 —

ManufacturerData/Contacts contains the following child element:

IEC 61671:2012
IEEE Std 1671-2010

Name

Subclause

Type

Use

Contact

B.1.2.120

B.1.2.1R20 ManufacturerData/Contacts/Contact

Propertips: isRef 0, content complex

The MapufacturerData/Contacts/Contact child element shall identify the contact}s\e€mail addres$, name,
and telephone number.

B.1.2.120.1 Attributes

ManufagturerData/Contacts/Contact contains the following attributes:

N4me Type Description Use
email ¢:NonBlankString The email address for the contact. Optiodal
name ¢:NonBlankString The contact’s given name. Required
phoneNumber c:NonBlankString The contact’s telephone number. Optiorfal
B.1.2.1R0.2 Child elements
ManufagturerData/Contacts/Contact.eontains no child elements.

B.1.2.121 ManufacturerData/FaxNumber
Base typje: c:NonBlankString
Propertigs: isRef 0, ¢ontent simple

Facets: 1ninLength 1, whiteSpace replace

The ManufacturerData/FaxNumber child element shall contain a textual representation of the facsimile

telephone number of the manufacturer of the item.

B.1.2.121.1 Attributes

ManufacturerData/FaxNumber contains no attributes.
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B.1.2.121.2 Child elements

ManufacturerData/FaxNumber contains no child elements.

B.1.2.122 ManufacturerData/MailingAddress

Base type: c:MailingAddress

Properties: isRef 0, content complex

The ManufacturerData/MailingAddress child element shall contain a textual representation of the postal

mailing

B.1.2.1

Manufa

B.1.2.1
Manufa
City, Co
B.1.2.1
Base tyy

Properti

hddress of the manufacturer of the item.

2.1 Attributes

tturerData/MailingAddress contains no attributes.

2.2 Child elements

turerData/MailingAddress inherits the child elements of e.MailingAddress (Addressli, A
untry, PostalCode, and State).

P3 ManufacturerData/URL
e: c.NonBlankURI

es: isRef 0, content simple

Facets: minLength 1

The Ma

the itemp

B.1.2.1

Manufa

hufacturerData/URL child element shall contain the URL of the Web site for the manufa

D.

3.1 Attributes

bturerPata/URL contains no attributes.

dress2,

turer of

B.1.2.123.2 Child elements

ManufacturerData/URL contains no child elements.

B.1.2.124 ManufacturerldentificationNumber

Base type: Extension of c:IdentificationNumber

Properties: base c:IdentificationNumber
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The ManufacturerldentificationNumber complex type shall be the base type for any XML schema element
that will identify the manufacturer of an item.

B.1.2.124.1 Attributes

ManufacturerldentificationNumber contains the following attributes:

Name Type Description Use
manufacturerName c:NonBlankString A descriptive or common name for the Required
manufacturer.
number NouBlaieStritg The-part-aumberofthe-entity: Requised
type — An indication of whether this is a part Requilled
number, model number, or other.

B.1.2.1R4.2 Child elements

ManufagturerldentificationNumber contains no child elements.

B.1.2.125 NamedValue

Base typje: Extension of c: Value
Propertips: base c.: Value

The NaedValue complex type shall be the base type forrany XML schema element that will contajn a data
value w{th which a textual name must be associated.-
B.1.2.1R5.1 Attributes

NamedWalue contains the followingattribute:

Ngme Type Description Use
name ¢:NonBlankString A descriptive or common name for the subject Requitled
data value.

B.1.2.1R5.2 Child\elements

NamedWalue\inherits the child elements of ¢:Value (Collection, Datum, and IndexedArray).

B.1.2.126 octal
Base type: Extension of ¢c:DatumType
Properties: base c:DatumType

The octal complex type shall be the base type for any XML schema elements of type c:DatumType that
contain an octal-encoded binary value.
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B.1.2.126.1 Attributes

octal contains the following attribute, in addition to those inherited from c:DatumType (nonStandardUnit,

standardUnit, and unitQualifier):

Name Type Description Use

value

xs:string The octal representation of the numeric value. Required
The attribute shall contain the character 0
followed by a finite-length sequence of
characters 0-7.

B.1.2.126.2 Child elements

octal inllerits the child elements of ¢:DatumType (the group c:DatumQuality).

B.1.2.1
Base tyj]
Properti
The oct

contains

B.1.2.1

R7 octalArray

e: Extension of c.IndexedArrayType

es: base c:IndexedArrayType

[Array complex type shall be the “xsi:type” of any elethent of type c:IndexedArrayType that

an array of octal-encoded binary values.

P7.1 Attributes

octalAriay inherits the attributes of c:IndexedArravEype (dimensions, nonStandardUnit, standardQnit, and
unitQudjlifier).
B.1.2.1R7.2 Child elements
octalArnay contains the following child elements, in addition to those inherited from c./ndexedAnrayType
(the gropp c:DatumQuality);

Name Subclause Type Use
DefaultEjementValue B.1.2.128 c:octal Optioﬂal
Element B.1.2.129 c:octal Optiorfal

B.1.2.1

P8 octalArray/DefaultElementValue

Base type: c:octal

Properti

The octalArray/DefaultElementValue child element

es: isRef 0, content complex

element.
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B.1.2.128.1 Attributes

octalArray/DefaultElementValue inherits the attributes of c.octal (nonStandardUnit, standardUnit,
unitQualifier, and value).

B.1.2.128.2 Child elements

octalArray/DefaultElementValue inherits the child elements of c:octal (the group c:DatumQuality).

B.1.2.129 octalArray/Element

Base tyge: Extension of c:octal
Propertips: isRef 0, content complex

The octglArray/Element child element shall contain the octal value of the array element.

B.1.2.1R9.1 Attributes

octalArffay/Element contains the following attribute, in additioh to those inherited from| c:octal
(nonStapdardUnit, standardUnit, unitQualifier, and value):

N4me Type Description Use
position c:ArrayIndexor The element.value’s index within the array. Requilled

B.1.2.1R9.2 Child elements

octalArfay/Element inherits the child elements’of c:octal (the group c:DatumQuality).

B.1.2.1B0 Operator

The Opg¢rator complex typeshall be the base type for any XML schema element that contains idgntifying
information for the human operator of an ATE or other test equipment.

B.1.2.180.1 Attributes

Operatdr contains the following attributes:

Name Type Description Use
ID ¢:NonBlankString A user-defined string uniquely identifying the Required
subject Operator.
name c:NonBlankString A descriptive or common name for the subject Optional
Operator.
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B.1.2.130.2 Child

elements

11—

Operator contains the following child element:

Name

Subclause

Type

Use

OtherData

B.1.2.131

c:NamedValue

B.1.2.131 Operator/OtherData

Base type: c.NamedValue

1 R afN 1
Propertips—tsRef-0-eontenteomplex

The Opfrator/OtherData child element shall contain information associated with the subject pperator
beyond fhat provided for in the parent element attributes.

B.1.2.181.1 Attributes

Operatdr/OtherData inherits the attribute of c: NamedValue (name).

B.1.2.1B1.2 Child

elements

Operatdr/OtherData inherits the child elements of ¢. NamedVahie (Collection, Datum, and IndexedHrray).

B.1.2.1B32 Organization

The Organization complex type shall be the-base type for any XML schema element that fontains

identifying information for an organization ‘or-entity.

B.1.2.1B2.1 Attributes

Organization contains the fallowing attributes:

Name Type Description Use
cageCod¢ &.NonBlankString The CAGE code for the company indicated by Optiorfal
the name attribute.
name ¢:NonBlankString A descriptive or common name for the Required
manufacturer.
B.1.2.132.2 Child elements
Organization contains the following child elements:
Name Subclause Type Use
Address B.1.2.133 c:MailingAddress Optional
Contacts B.1.2.134 — Optional
FaxNumber B.1.2.136 c:NonBlankString Optional
URL B.1.2.137 c:NonBlankURI Optional
WorkCenter B.1.2.138 — Optional
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B.1.2.133 Organization/Address

Base type: c:MailingAddress

Properties: isRef 0, content complex

The Organization/Address child element shall contain the mailing address of the manufacturer.

B.1.2.133.1 Attributes

Organization/Address contains no attributes.

B.1.2.183.2 Child elements

Organization/Address inherits the child elements of ¢:MailingAddress (Addressi, Address2, City, Country,
PostalCpde, and State).

B.1.2.1B34 Organization/Contacts
Propertigs: isRef 0, content complex

The Orgdanization/Contacts child element shall contain the contact information for the manufacturgr of the
item. THis includes e-mail addresses and phone numbers.

B.1.2.184.1 Attributes

Organization/Contacts contains no attributesg

B.1.2.1B34.2 Child elements

Organization/Contacts contains:the following child element:

Name Subclause Type Use

Contact B.1.2.135 c:Person 1...

B.1.2.1B5 Organization/Contacts/Contact

Base tyr e Person

Properties: isRef 0, content complex

The Organization/Contacts/Contact child element shall be a container of contact information.

B.1.2.135.1 Attributes

Organization/Contacts/Contact contains the following attributes:
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Name Type Description Use
affiliation ¢:NonBlankString The organization the contact represents. Optional
email c:NonBlankString The contacts e-mail address. Optional
ID c:NonBlankString A user-defined string uniquely identifying the Required

contact.
name c:NonBlankString A descriptive or common name for the operator. | Optional
phoneNumber c:NonBlankString The contacts telephone number. Optional

B.1.2.135.2 Child elements

Organization/Contacts/Contact inherits the child elements of c:Person (Address and OtherData).

B.1.2.136 Organization/FaxNumber

Base typje: c:NonBlankString

Propertigs: isRef 0, content simple

Facets: jninLength 1, whiteSpace replace

The Organization/FaxNumber child element shall contain the facsimile number of the manufacturet.

B.1.2.186.1 Attributes

Organization/FaxNumber contains no attributes.

B.1.2.1B86.2 Child elements

Organization/FaxNumber contains no.child elements.

B.1.2.1B7 Organization/URL
Base typje: c:NonBlankURI

Propertigs: isRef 0, content simple

Facets: 1ninLength 1, whiteSpace replace

The Organization/URL child element shall contain the uniform resource locator of the manufacturer.

B.1.2.137.1 Attributes

Organization/URL contains no attributes.

B.1.2.137.2 Child elements

Organization/URL contains no child elements.

| Published by IEC under license from IEEE. © 2010 IEEE. All rights reserved.



https://iecnorm.com/api/?name=e61035eade7c0aa93e7b0e31666256a2

IEC 61671:2012
-114 - IEEE Std 1671-2010

B.1.2.138 Organization/WorkCenter

Properties: isRef 0, content complex

The Organization/WorkCenter child element shall identify the shop in which information was collected.

B.1.2.138.1 Attributes

Organization/WorkCenter contains the following attribute:

Name Type Description Use
name c:NonBlankString A descriptive or common name for the work Requitled
center.

B.1.2.188.2 Child elements

Organization/WorkCenter contains no child elements.

B.1.2.139 Person
Base typje: Extension of ¢.Operator

Propertigs: base c:Operator

The Person complex type shall be the base type for any”XML schema element that contains id¢ntifying

information for a person.

B.1.2.1B89.1 Attributes

Person ¢ontains the following attributes,in addition to those inherited from c¢.Operator (ID and nare):

N4me Type Description Use
affiliatiof c:NonBlankString The organization the person represents. Optiorfal
email ¢:NonBlankString The persons e-mail address. Optiorfal
phoneNumber ¢cyNonBlankString The persons telephone number. Optiorfal
B.1.2.1B9.2 Child elements
Person ¢ontdins the following child element:

Name Subclause Type Use
Address B.1.2.140 c:MailingAddress Optional

B.1.2.140 Person/Address

Base type: c:MailingAddress

Properties: isRef 0, content complex

The Person/Address child element shall identify the mailing address for the person.
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B.1.2.140.1 Attributes

Person/Address contains no attributes.

B.1.2.140.2 Child elements

Person/Address inherits the child elements of c:MailingAddress (Addressl, Address2, City, Country,
PostalCode, and State).

B.1.2.141 Physicallnterface

The Physicallnterface complex type shall be the base type for any XML schema element. that
identifying information for the physical interface of an ATE or other test equipment.

B.1.2.141.1 Attributes

Physica

B.1.2.141.2 Child elements

Interface contains no attributes.

contains

Physicallnterface contains the following child elements:

Name Subclause Type Use
Connectgrs B.1.2.142 = ...
Ports B.1.2.144 — 1...d

B.1.2.142 Physicallnterface/Connectors

Properti

The Phpsicallnterface/Connectors child element shall be a collector for an unbounded set

Physica

bs: isRef 0, content complex

Interface/Connectois/Connector elements.

B.1.2.142.1 Attributes

Physica

B.1.2.1

Intefface/Connectors contains no attributes.

pf child

42.2 Child elements

Physicallnterface/Connectors contains the following child element:

Name Subclause Type Use

Connector B.1.2.143 c:Connector 1...00

B.1.2.1

43 Physicallnterface/Connectors/Connector

Base type: c:Connector
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Properties: isRef 0, content complex

The Physicallnterface/Connectors/Connector child element shall identify a physical connector of a
hardware item.

B.1.2.143.1 Attributes

Physicallnterface/Connectors/Connector  inherits the attributes of ¢:Connector (ID, location,
matingConnectorType, name, type, and version).

B.1.2.143.2 Child elements

Physicallnterface/Connectors/Connector inherits the child elements of c¢:Connectary (Destription,
Extensiqn, and Identification).

B.1.2.144 Physicallnterface/Ports
Propertigs: isRef 0, content complex

The Physicallnterface/Ports child element shall be a collector £0f an unbounded set of child c.Port
elements.

B.1.2.144.1 Attributes

Physicallnterface/Ports contains no attributes.

B.1.2.144.2 Child elements

Physicallnterface/Ports contains thé following child element:

Name Subclause Type Use

Port B.1.2.145 c:Port ...

B.1.2.145 Physicallnterface/Ports/Port

Base tyge: Extension of ¢ Port

Propertiks—isRef 0. content complex

The Physicallnterface/Ports/Port child element shall identify a physical port of a hardware item.

B.1.2.145.1 Attributes

Physicallnterface/Ports/Port inherits the attributes of c: Port (direction, name, and type).
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B.1.2.145.2 Child elements

Physicallnterface/Ports/Port contains the following child element, in addition to those inherited from
c:Port (Extension):

Name Subclause Type Use

ConnectorPins

B.1.2.146 — Optional

B.1.2.146 Physicallnterface/Ports/Port/ConnectorPins

Properties: isRef 0, content complex

The Phj

c.Connd

ctorPin child elements.

B.1.2.146.1 Attributes

Physica

Interface/Ports/ConnectorPins contains no attributes.

B.1.2.146.2 Child elements

sicallnterface/Ports/ConnectorPins child element shall be a collector for an unboundefd set of

Physicallnterface/Ports/ConnectorPins contains the following. child element:
Name Subclause Type Use
ConnectgrPin B.1.2.147 c.ConnectorLocation 1...d

B.1.2.147 Physicallnterface/Ports/Port/ConnectorPins/ConnectorPin

Base tyy]
Properti

The Phy

e: ¢:ConnectorLocation

es: isRef 0, content complex

connecter.

B.1.2.1

Physica

A7.1 Attributes

sicallnterface/Ports/ConnectorPins/ConnectorPin child element shall identify a physical pin of a

Interface/Ports/ConnectorPins/ConnectorPin inherits the attributes of c¢:Connectorlocation

(connec

B.1.2.1

orID’and piniD).

47.2 Child elements

Physicallnterface/Ports/ConnectorPins/ConnectorPin contains no child elements.

B.1.2.1

48 Port

The Port complex type shall be the base type for any XML schema element that contains identifying
information for the port of an ATE or other test equipment.
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B.1.2.148.1 Attributes
Port contains the following attributes:
Name Type Description Use
direction ¢:PortDirection An enumeration providing for the specification Optional
of the direction in which data moves on the
described port. Enumeration values are Input,
Output, and Bi-Directional.
name ¢:NonBlankString A descriptive or common name for the port. Required
type c:PortType An enumeration providing for the specification Optional
of the tvpe of the described port. Enumeration
values are Ground, Analog, Digital, Power,
Optical, or Software.
B.1.2.148.2 Child elements
Port contains the following child element:
Name Subclause Type Use
Extensioh B.1.2.149 c:Extension Optioﬂal

B.1.2.149 Port/Extension

Base tyge: c:Extension

Propertips: isRef 0, content complex

The Poft/Extension child element shall contairiZa specific extension point for use cases that| require
element} not provided in the basic structure.

B.1.2.149.1 Attributes

Port/Exiension contains no attributes.

B.1.2.149.2 Child elements

Port/Extension inherits the child element of c:Extension (##other).

B.1.2.156-Si

Base type: Extension of ¢:Value

Properties: base ¢. Value

The SingleLimit complex type shall be the base type of any element that will contain a single limit value
used in a comparison.
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B.1.2.150.1 Attributes

SingleLimit contains the following attribute:

Name Type Description

Use

comparator ¢:ComparisonOperator A limit describes a boundary. There may be
uses cases where comparisons are made with
multiple values. In such cases, these multiple
value comparisons may be combined with
logical AND or OR operators.

Required

B.1.2.150.2 Child elements

SingleLjmit inherits the child elements of ¢ Value (Collection, Datum, and IndexedArray).

B.1.2.1p1 Softwarelnstance
Base typje: Extension of c:ltemlnstance

Propertips: base c:lteminstance

The Soffwarelnstance complex type shall be the base type for any XML schema element that is intgnded to

capture |dentification information specifying a single instance of’@ Seftware item.

B.1.2.1p1.1 Attributes

Softwarglnstance contains no attributes.

B.1.2.1p1.2 Child elements

Softwar¢lnstance contains the following child element, in addition to those inherited from c:ltemfnstance

(Definitlon, DescriptionDocumentReference, and SerialNumber):

Name Subclause Type

Use

Release[}ate B.1.2.152 xs:date

Optioﬂal

B.1.2.1p2 Softwarelnstance/ReleaseDate

Base type:&s:date

Properties: isRef 0, content simple

The Softwarelnstance/ReleaseDate child element shall contain the actual release date of
software item.

B.1.2.152.1 Attributes

Softwarelnstance/ReleaseDate contains no attributes.

the referenced
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B.1.2.152.2 Child elements

Softwarelnstance/ReleaseDate contains no child elements.

B.1.2.153 string
Base type: Extension of ¢c:DatumType

Properties: base c:DatumType

IEC 61671:2012
IEEE Std 1671-2010

The string complex type shall be the “xsi : t ype” of any attribute or an element of type c:DatumType that

containg a string value.

B.1.2.1p3.1 Attributes

string inherits the attributes of ¢.DatumType (nonStandardUnit, standardUnit, and unitQualifier).

B.1.2.1p3.2 Child elements

string cpntains the following child element, in addition to those inhetited from c:DatumType (Contfidence,

ErrorLifnits, Range, and Resolution):

Name Subclause

Type

Use

Value B.1.2.154

Xsistring

Requitled

B.1.2.1p4 string/Value
Base typje: xs:string

Propertigs: isRef 0, content simple

The strihg/Value child element shall contain the value of a string.

B.1.2.1p4.1 Attributes

string/Vilue contains no attributes.

B.1.2.154-2 Ghild-elements

string/Value contains no child elements.

B.1.2.155 stringArray

Base type: Extension of c:IndexedArrayType

Properties: base c¢.:IndexedArrayType
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The stringArray complex type shall be the “xsi:type” of any element of type c:IndexedArrayType that
contains an array of string values.

B.1.2.155.1 Attributes

stringArray inherits the attributes of c:IndexedArrayType (dimensions, nonStandardUnit, standardUnit,
and unitQualifier)

B.1.2.155.2 Child elements

stringAnray contains the following child elements, in addition to those inherited from c./ndexedAnrayType

(the gropp c:DatumQuality):

Name Subclause Type Use
DefaultEjementValue B.1.2.156 c:string Optiodal
Element B.1.2.157 c:string 0...9

B.1.2.1p6 stringArray/DefaultElementValue
Base type: c:string
Propertips: isRef 0, content complex

The stringArray/DefaultElementValue child element shall contain the default string value of the array
element

B.1.2.1p6.1 Attributes

stringAnray/DefaultElementValue inherits-the attributes of c.string (nonStandardUnit, standard{nit, and
unitQudylifier).

B.1.2.156.2 Child elements
stringAnpay/DefaultElementValue inherits the child elements of c.string (Confidence, ErrorLimits| Range,

Resolutipn, and Value).

B.1.2.1p7 stringArray/Element

Base type: Extension of c:string
Properties: isRef 0, content complex

The stringArray/Element child element shall contain the string value of the array element.

B.1.2.157.1 Attributes

stringArray/Element contains the following attribute, in addition to those inherited from c.string
(nonStandardUnit, standardUnit, and unitQualifier).
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Name Type Description Use
position c:ArrayIndexor The element value’s index within the array. Required

B.1.2.157.2 Child elements

stringArray/Element inherits the child elements of c:string (Confidence, ErrorLimits, Range, Resolution,
and Value).

B.1.2.158 unsignedinteger

Base typertxtenstonofeBatmntrpe
Propertips: base c:DatumType

The ungignedinteger complex type shall be the “xsi:type” for elements of typ@ c:DatumIype that
contain p 32-bit unsigned integer value.
B.1.2.1p8.1 Attributes

unsigneglinteger contains the following attribute, in addition to{those inherited from c:DafumType
(nonStapdardUnit, standardUnit, and unitQualifier):

Name Type Description Use

value xs:unsignedInt The numerigvalue, between 0 and Requitled
4294 967295 (inclusive).

B.1.2.1p8.2 Child elements

unsignedlinteger inherits the child elements of c:DatumType (Confidence, ErrorLimits, Range, Refolution,
and Vale).

B.1.2.1p9 unsignedintegerArray

Base typje: Extension of.c.fudexedArrayType

Propertips: base c:fudexedArrayType

The unsignedlntegerArray complex type shall be the “xsi:type” of any element pf type
c:IndexdddirayType that contains an array of unsigned integer values.

B.1.2.159.1 Attributes

unsignedintegerArray inherits the attributes of c:IndexedArrayType (dimensions, nonStandardUnit,
standardUnit, and unitQualifier).

B.1.2.159.2 Child elements

unsignedIntegerArray contains the following child elements, in addition to those inherited from
c:IndexedArrayType (the group c:DatumQuality):
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Name Subclause Type Use
DefaultElementValue B.1.2.160 c:unsignedInteger Optional
Element B.1.2.161 c:unsignedInteger Optional

B.1.2.160 unsignedintegerArray/DefaultElementValue

Base type: c:unsignedinteger

Properties: isRef 0, content complex

The unsignedIntegerArray/DefaultElementValue child element shall contain the default unsigned integer
value offthearray ciememt.

B.1.2.1p60.1 Attributes

unsignedlintegerArray/DefaultElementValue inherits the attributes of c:unsignedinteger (nonStandprdUnit,
standardUnit, unitQualifier, and value).

B.1.2.160.2 Child elements

unsigneflintegerArray/DefaultElementValue inherits the child~elements of c:DatumType (th¢ group
c:DatumpQuality).

B.1.2.1p1 unsignedintegerArray/Element

Base typje: Extension of c:unsignedinteger

Propertigs: isRef 0, content complex
The ungignedintegerArray/Elementschild element shall contain the unsigned integer value of the array
element
B.1.2.161.1 Attributes

unsignedlintegerArray7/Element contains the following attribute, in addition to those inherit¢d from
c:unsigiedinteger«nonStandardUnit, standardUnit, unitQualifier, and value):

Name: Type Description Use
position c:Arraylndexor The element value’s index within the array. Requlrled

B.1.2.161.2 Child elements

unsignedintegerArray/Element inherits the child elements of c:unsignedinteger (the group

c:DatumQuality).

B.1.2.162 unsignedLong

Base type: Extension of c:DatumType
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Properties: base c:DatumType

The unsignedLong complex type shall be the “xs1i: type” for elements of type c:DatumType that contain
a 64-bit unsigned integer value.

B.1.2.162.1 Attributes

unsignedLong contains the following attribute, in addition to those inherited from c:DatumType
(standardUnit, nonStandardUnit, and unitQualifier).

Name Type Description IIJse

value xs:long The numeric value, between 0 and Requilled
18 466 744 073 709 551 615 (inclusive).

B.1.2.162.2 Child elements

unsigneflLong inherits the child elements of c:DatumType (the group c:DatumQuatity).

B.1.2.163 unsignedLongArray

Base tyge: Extension of c:IndexedArrayType

Propertips: base c¢:IndexedArrayType

The unsjgnedLongArray complex type shall be the “xsdtype” for elements of type c.IndexedAnrayType
that confain an array of 32-bit unsigned integer values.

B.1.2.163.1 Attributes

unsigneglLongArray inherits the ~attributes from c.IndexedArrayType (dimensions, standprdUnit,
nonStandardUnit, and unitQualifier):

B.1.2.163.2 Child elements

unsigneflLongArray/eontains the following child elements, in addition to those inheritgd from
c:Indexd¢dArrayTypé (the group c.DatumQuality).

Name Subclause Type Use
DefaultEfememvatue BT216% CImsIgnedtong uptionlal
Element B.1.2.165 c:unsignedLong 0...0

B.1.2.164 unsignedLongArray/DefaultElementValue
Base type: c.unsignedLong
Properties: isRef 0, content complex

The unsignedLongArray/DefaultElementValue child element shall contain the default integer value of the
array element.
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B.1.2.164.1 Attributes

unsignedLongArray/DefaultElementValue inherits the attributes of crunsignedLong (nonStandardUnit,
standardUnit, unitQualifier, and value).

B.1.2.164.2 Child elements

unsignedLongArray/DefaultElementValue inherits the child elements of c.unsignedLong (the group
¢:DatumQuality).

B.1.2.1p5 unsignedLongArray/Element
Base tyge: Extension of c:unsignedLong
Propertips: isRef 0, content complex

The unsfgnedLongArray/Element child element shall contain the integer value of the array element.

B.1.2.1p65.1 Attributes

unsigneflLongArray/Element contains the following attribute) “in addition to those inheritgd from
c:unsigiedLong (nonStandardUnit, standardUnit, unitQualifier, and value):

N4me Type Description Use
position c:ArrayIndexor The element value’s index within the array. Requilled

B.1.2.165.2 Child elements

unsigneflLong/Element inherits the childelements of c:unsignedLong (the group c:DatumQuality).

B.1.2.166 UserDefinedldentificationNumber

Base tyge: Extension of ci/dentificationNumber

Propertips: base c:ldentificationNumber

The UsdrDefinedldentificationNumber complex type shall be the base type for any XML schema|element
that willl idéntify an item.

B.1.2.166.1 Attributes

UserDefinedldentificationNumber contains the following attributes:

Name Type Description Use
number ¢:NonBlankString The part number of the entity. Required
qualifier ¢:NonBlankString An adjective providing additional Required

descriptive data that further specify or
identify the ‘number’ attribute. Example:
the identification number specified by the
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user.
type — An indication of whether this is a part Required
number, model number, or other.
B.1.2.166.2 Child elements

UserDefinedldentificationNumber contains no child elements.

B.1.2.167 Value
The Va 118, r‘nmp]pv f}7pP CI‘\Q]] ]"\ﬂ 11"1.]1.’7#(‘ 'Ff\l‘ Y“/[T C{‘]’\qu plpmpnfc f]’\qf f‘f\l‘\fq;ﬂ vqlnpc (P g 3 3oolean’
numeric} date-time, string, collections, arrays). Different child elements shall be used to represént|a single
data valpe, a collection of data values, or an array of data values.
B.1.2.167.1 Attributes
Value contains no attributes.
B.1.2.167.2 Child elements
Value contains one of the following child elements:
Name Subclause Type Use
Choice Collection B.1.2.168 c:Collection Rpquired
Datum B.1.2.169 ¢:DatumType
IndexedArray B.1.2.170 c:IndexedArrayType
NOTE-}Choice indicates that only one of these elemérits may be specified.
B.1.2.168 Value/Collection
Base type: c:Collection
Propertips: isRef 0, content gomplex
The Valpe/Collection*child element shall contain a group of data values that constitute a single entitly or set.

B.1.2.1

b8.1 Attributes

Value/Collection inherits the attributes of c:Collection (defaultNonStandardUnit, defaultStandardUnit, and
defaultUnitQualifier).

B.1.2.168.2 Child elements

Value/Collection inherits the child elements of ¢.Collection (the group c:DatumQuality).
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B.1.2.169 Value/Datum

Base type: c.DatumType

Properties: isRef 0, content complex

The Value/Datum child element shall contain a single data value (boolean, numeric, date-time, or string).

B.1.2.169.1 Attributes

Value/Datum inherits the attributes of c:DatumType (nonStandardUnit, standardUnit, and unitQualifier).

B.1.2.1

Value/D

B.1.2.1
Base tyy
Properti
The Va
includes
B.1.2.1
Value/Ir
standar{
B.1.2.1

Value/In

B.1.2.1

The Wg

69.2 Child elements

latum inherits the child elements of ¢. Collection (the group c.DatumQuality and'element c. |

70 Value/IndexedArray

e: c.IndexedArrayType

bs: isRef 0, content complex
ue/IndexedArray child element shall contain multidimensional arrays of data. This infq
simple name/value pairs as well as more complek’matrices.
70.1 Attributes

dexedArray inherits the attributes of c:IndexedArrayType (dimensions, nonStand)
Y Unit, and unitQualifier).

70.2 Child elements

dexedArray inherits the child elements of ¢: Collection (the group c:DatumQuality).

71 WorkOrder

tem).

rmation

rdUnit,

rkOrder complex type shall be utilized for the identification of a work order relate

1 to, or

authorizing, the testing of the UUT.

B.1.2.171.1 Attributes

WorkOrder contains no attributes.
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Name Subclause Type Use
Description B.1.2.172 c:NonBlankString Optional
Extension B.1.2.173 c:Extension Optional
MaintenanceLevel B.1.2.174 — Optional
WorkItemNumber B.1.2.175 c:NonBlankString Optional
WorkOrderNumber B.1.2.176 c:NonBlankString Required

B.1.2.172 WorkOrder/Description

Base typje: c:NonBlankString

Propertigs: isRef 0, content simple

Facets: minLength 1, whiteSpace replace

The WotkOrder/Description child element shall contain the narrative for the'work order.

B.1.2.12.1 Attributes

WorkOWder/Description contains no attributes.

B.1.2.1/2.2 Child elements

WorkOmder/Description contains no child elements.

B.1.2.173 WorkOrder/Extension

Base typje: c.Extension

Propertigs: isRef 0, content complex

The WolkOrder/Extension child element shall provide a specific extension point for use cases thaf require
element§ not provided in the basic structure.

B.1.2.173.1 Attributes

WorkOrder/Extension contains no attributes.

B.1.2.173.2 Child elements

WorkOrder/Extension inherits the child element of ¢ Extension (##other).
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Properties: isRef 0, content complex
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The WorkOrder/MaintenanceLevel child element shall identify the level of maintenance.

B.1.2.174.1 Attributes

WorkOrder/MaintenanceLevel contains the following attributes:

Name Type Description Use

abbreviafion ¢:NonBlankString The abbreviation for the level of maintenance. Requitled
Examples: I and D.

name c:NonBlankString A descriptive or common name for the level Optiorfal
of maintenance. Examples: Intermediate and
Depot.

B.1.2.174.2 Child elements

WorkOnder/MaintenanceLevel contains no child elements.

B.1.2.175 WorkOrder/WorkltemNumber

Base typje: c:NonBlankString

Propertips: isRef 0, content simple

Facets: minLength 1, whiteSpace replace

The Wo
informa

B.1.2.1

WorkOn

B.1.2.1

ion at a particular level of maintenance.

75.1 Attributes

75.2, Child elements

WorkOn

er/Workltem Number contains no child

er/WorkltemNumber contains no attributes.

clements

rkOrder/WorkltemNumber childlelement shall identify the instance document or collgction of
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B.1.2.176 WorkOrder/WorkOrderNumber

Base type: c:NonBlankString

Properties: isRef 0, content simple
Facets: minLength 1, whiteSpace replace

The WorkOrder/WorkOrderNumber child element shall identify the instance document or collection of
information across multiple levels of maintenance.

B.1.2.176.1 Attributes

WorkOnder/WorkOrderNumber contains no attributes.

B.1.2.16.2 Child elements

WorkOrder/WorkOrderNumber contains no child elements.

B.1.3 Siimple types

B.1.3.1|Arraylndexor

Base type: restriction of xs:string

Propertips: final restriction

Regular|expression: \[([0-9]+)((,([0-9]+))*)\] (Restricts contents to a comma-delimited set of decimal numbers.)

This type shall be used as the base type of any attribute or element that specifies the size of an arrgy or the
index of an element within angarray. In use, attributes derived from this element shall contain|a string
designating an n-dimensional.array index or array dimension, with the format [a,b,c,...,n], where d4,b,c,...n
are numgeric indices. When- a-derived attribute specifies the size of an array, the attribute shall indfcate the
maximujm size of each dimension of the array. When a derived attribute indicates a specific elemgnt of an
array, the index value(s) shall be zero-based ordinal numbers. Examples: (element index: [0] or|[0,1] or
[2,2,0]; maximumrarray index: [2,3] or [3,3,3]). Indexes shall be only positive; in other words, no hegative
indexing is permitted.

B.1.3.2 ComparisonOperator
Base type: restriction of xs:string
Enumerations: GT | GE | LT | LE

This type shall be used as the base type for any XML schema attribute or element that specifies a
comparison operator between two elements.
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B.1.3.3 EqualityComparisonOperator
Base type: restriction of xs:string
Enumerations: EQ | NE | CIEQ | CINE

This type shall be used as the base type for any XML schema attribute or element that specifies a
comparison operator between two elements.

EQ = Case-sensitive equal for strings, equal for all other datatypes.

NE = Case-sensitive not-equal for strings, not equal for all other datatypes.

CIEQ =|Case-insensitive equal for strings, equal for all other datatypes.

CINE =|Case-insensitive not-equal for strings, not equal for all other datatypes.

B.1.3.4|HexValue

Base type: restriction of xs:string

Regular|expression: (0[x|X])?([0-9]|[a-f]|[A-F])* (Restricts contents to a hexadecimal number.)
This tyfje shall be used as the base type for any XML scheina attribute or element that containp a hex-
encoded binary value. This binary value contains the déptional string 0x followed by a finife-length
sequencp of characters 0-9 and a—f.
B.1.3.5(LogicalOperator

Base tyyje: restriction of xs:string
Enumerations: AND | OR

This type shall be used as thetbase type for any XML schema attribute or element that specifies a|boolean
logic combination of two elements.
B.1.3.6|MaskOperator

Base type: restriction of xs:string

Enumerations: AND | OR | XOR

This type shall be used as the base type for any XML schema attribute or element that specifies a boolean
logic combination of two mask values.
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B.1.3.7 NonBlankString

Base type: restriction of xs:string

This type shall be used as the base type of any XML schema attribute or element that is required to be
nonblank. This type uses the XML <xs:minLength wvalue="1"/> specification to create a non-

nullable string, i.e., a string that must contain at least one character. Also, white space will be collapsed
(i.e., multiple space characters will be replaced with a single space).

B.1.3.8 NonBlankURI

Base type: restriction of xs:anyURI
This type shall be used as the base type of any XML schema attribute or element that is intended td contain
a nonblgnk uniform resource identifier (URI). This type uses the XML <xs:minLength «valueF’1"/>
specificgtion to create a non-nullable string, i.e., a string that must contain at least_one charact¢r. Also,
white space will be collapsed (i.e., multiple space characters will be replaced with.a'single space).
B.1.3.9|PortDirection

Base typje: restriction of xs:string

Enumerfitions: Input | Output | Bi-Directional

This type shall be used as the base type for any XML scliéma attribute or element that describes a port and
requires|specification of data movement direction on that port.
B.1.3.1D0 PortType

Base type: restriction of xs:string

Enumergtions: Ground | Analog,| Digital | Power | Optical | Software
This type shall be used as,the base type for any XML schema attribute or element that describes a port and

requires|specification of the‘type of the port.

B.1.3.1{1 StandardUnit

Base types.festriction of xs:string

This type is defined only as a convenience. The StandardUnit type shall be used by any XML schema
attribute or element that contains the unit of measure for a numerical value (e.g., volts, ohms, MHz). The
contents of this attribute shall be compliant with IEEE Std 260.1 [B11].
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Base type: restriction of xs:string
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Pattern: [A-Fa-f0-9}{32}|({|\()?[A-Fa-f0-9]{8}-([A-Fa-f0-91{4}-}{3}A-Fa-f0-91{ 12} (\}|\))?

This type is used by other XML schema attributes or elements that will hold a universal unique identifier
(UUID), commonly known as either a globally unique identifier (GUID) or UUID. The regular expression
defined limits the contents of an attribute to either a single 32-digit hexadecimal string or a 32-digit hex

string patterned as [8]-[4]-[4]-[4]-[12] digits.

B.1.4 Attribute groups

B.1.4.1|ClassifiedAttributes

This attfibute group shall be used by all XML schemas that require security classifi¢ation identificafion.

Name Type Description Use
classified xs:Boolean An indication that the element{is or is not classified. | Opfional
security(lassification ¢:NonBlankString A use-case-determined string'declaring the security Optional

classification level of the\element containing this
attribute and the subopdinate branch of the XML
document.

B.1.4.2|DocumentRootAttributes

In accordance with Annex A, this attribute group shall be used as the root element for all XML schgmas.

This affribute group includes the following attribute, in addition to those inherited fijom the
c:ClassifiedAttributes attribute group (classified and securityClassification).

Name

Type

Description

Use

uuid

c:Uuid

As defined in ¢:Uuid, uuid is a universal unique
identifier for the element containing this attribute.

Refjuired

B.1.4.3|RepeateditemAttributes

This attfibute group’shall be used as the root element of all XML schemas that provide for the duplication

of an item.

Mn ’T‘ypa nmmv;pﬁ.m wse
baselndex xs:int Starting index for the items. Optional
count xs:int Number of identical items. Optional
incrementedBy xs:int Specifies the value by which the items are to Optional

be incremented.
replacementCharacter c:NonBlankString Specifies the character replacement in Optional

association with the calculated index.
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B.1.4.4 UnitAttributes

In nearly all ATS use cases, strictly limiting units of measure to SI or English units is restrictive. In
numerous cases, it is desirable to qualify a unit with an additional text string, e.g., Peak-to-Peak or RMS for
voltage measurements. This attribute group allows for the inclusion of a standard SI unit of measure (as
defined in IEEE Std 260.1 [B11]), a nonstandard unit of measure, and a qualifier thereto.

Name Type Description Use

nonStandardUnit c:NonBlankString | Any nonstandard unit not already defined in IEEE Std 260.1 | Optional

standardUnit c:StandardUnit When used, this attribute shall contain only a unit of measure | Optional
defined in IEEE Std 260.1

unitQual'ﬁm L.l‘VTUHBL’uIL;LSLI 145 A tcAtual qualiﬁlﬂ ﬂlat ia to ‘UC appnl:d to t‘uc attr i‘uutc uf C ional
either the standardUnit or nonStandardUnit. Examples: RMS
or Peak-to-Peak for a standardUnit of volts.

NOTE—IF one is not sure if a particular unit being utilized is standard or nonstandard, assume it is nonstandard, and repr¢sent it as a
nonStandqrdUnit.

B.1.5 Groups

B.1.5.1|DatumQuality

The DafumQuality group shall be used by any element that requir€s'the specification of any of the| group’s
child elgments.

B.1.5.1}1 Attributes

DatumQuality contains no attributes.

B.1.5.1]2 Child elements

DatumQuality contains the following.child elements:

Name Subclause Type Use
Confiderlce B.1.5.2 xs:double Optional
ErrorLintits B.1.53 c.:Limit Optionjal
Range B.1.54 c.:Limit Optioﬂal
Resolutign B.1.5.5 xs:double Optional

B.1.5.2lDatumQuality/Confidence

Base type: xs:double
Properties: isRef 0, content simple

The DatumQuality/Confidence child element shall contain the required confidence.

B.1.5.2.1 Attributes

DatumQuality/Confidence contains no attributes.
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B.1.5.2.2 Child elements

DatumQuality/Confidence contains no child elements.

B.1.5.3

DatumQuality/ErrorLimits

Base type: c:Limit

Properties: isRef 0, content complex

The DatumQuality/ErrorLimits child element shall contain the error limits.

B.1.5.3

Datum(

B.1.5.3

Datum(
LimitPa

B.1.5.4

Base tyy]
Properti

The Dat

B.1.5.4
Datum(
B.1.5.4

Datum(
Mask, a

1 Attributes

uality/ErrorLimits inherits the attributes of c:Limit (name and operator).

2 Child elements

uality/ErrorLimits inherits the child elements of c:Limit (Description, Expected, E)
i, Mask, and SingleLimif).

DatumQuality/Range

e: c:Limit

bs: isRef 0, content complex

umQuality/Range child element shalleontain the range.

1 Attributes

uality/Range inherits the attributes of c:Limit (name and operator).

2 Child elements

uality/Range inherits the child elements of c:Limit (Description, Expected, Extension, Li
nd SingleLimit).

tension,

nitPair,

B.1.5.5

DatumQuality/Resolution

Base type: xs:double

Properti

es: isRef 0, content simple

The DatumQuality/Resolution child element shall contain the required resolution.

B.1.5.5

.1 Attributes

DatumQuality/Resolution contains no attributes.
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B.1.5.5.2 Child elements

DatumQuality/Resolution contains no child elements.

B.2 Common element schema—HardwareCommon.xsd

target namespace urn:IEEE-1671:2010:HardwareCommon

version 3.12

imported schema urn:IEEE-1671:2010:Common

A standprd XSD that is intended as the source of an XML instance document shall contain a, sifgle root
element] The HardwareCommon XML schema is a reference XML schema containing only type
definitigns that may be used in other XML schemas. It has no root element, and,there will be no
instanc¢ documents directly validated against the HardwareCommon XML schema.

ATML HardwareCommon imports ATML Common (see B.1); only the ATML HardwareCommon unique
element§ are defined within this clause.

B.2.1 Elements

None

B.2.2 Qomplex types

B.2.2.1|AnalogTriggerPropertyGroup

Base tyge: Extension of hc: TriggerPropertyGroup

Propertips: base hc: TriggerPropertyGroup

The AndlogTriggerPropertyGroup complex type shall be the base type for XML schema elements ntended

to docurpent properties of'an analog signal-based trigger.

B.2.2.1

Analog]

1 Attributes

riggerPropertyGroup inherits the attribute of hc:TriggerPropertyGroup (name).

B.2.2.1

.2 Child elements

AnalogTriggerPropertyGroup contains the following child element, in addition to those inherited from
he:TriggerPropertyGroup (Description and Extension):

Name Subclause Type Use

Level

B.2.2.2 he:LevelType Required
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B.2.2.2 AnalogTriggerPropertyGroup/Level

Base typ

Properties: isRef 0, content complex

e: he:LevelType

The AnalogTriggerPropertyGroup/Level child element shall identify an analog trigger level (value,
dimensions, and resolution).

B.2.2.2.

1 Attributes

AnalogqriggerPropertyGroup/Level inherits the attributes of hc:LevelTvpe (numberOfBits, cun

value).

B.2.2.2

2 Child elements

AnalogqriggerPropertyGroup/Level contains no child elements.

B.2.2.3

The Capabilities complex type shall be used as the base typ€)for XML schema elements intg

Capabilities

documeft capabilities and interconnections of a hardware item.,

its, and

nded to

B.2.2.3{1 Attributes
Capabiljties contains no attributes.
B.2.2.3|2 Child elements
Capabilfties contains the following child elements:
Name Subclause Type Use
Choice CapabilitiesReference B.2.2.4 c:DocumentReference 1}... ©
Capability B.2.255 he:Capability
CapabilityMap B.2.2.6 he:CapabilitvMap Rpquired
NOTE—+—Choicelindicates that only one of these elements may be specified.

B.2.2.4 Capabilities/CapabilitiesReference

Base type: c:DocumentReference

Properties: isRef 0, content complex

The Capabilities/CapabilitiesReference child element shall identify an external document containing a
description of the capabilities.
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B.2.2.4.1 Attributes

Capabilities/CapabilitiesReference inherits the attributes of c: DocumentReference (ID and uuid).

B.2.2.4.2 Child elements

Capabilities/CapabilitiesReference contains no child elements.

B.2.2.5

Capabilities/Capability

L Val L

Base typ
Properti

The Cay

B.2.2.5

Capabi

B.2.2.5
Capabil
SignalD)
B.2.2.6
Base tyy
Properti

The Cay

B.2.2.6

Capabil

.7
. 7. \,u“uuuug

es: isRef 0, content complex

abilities/Capability child element shall identify the capability and interface of/a hardware i

1 Attributes

ities/Capability inherits the attribute of hc:Capability (name).

2 Child elements
ities/Capability inherits the child elements of hc:Capability (Description, Extension, Interf
escription).

Capabilities/CapabilityMap

e: he:CapabilityMap

es: isRef 0, content complex

abilities/CapabilityMap*child element shall identify how the hardware item is connected.

1 Attributes

ties/CapabilityMap contains no attributes.

B.2.2.6

Capabil

B.2.2.7

2-Ghild-elements

ities/CapabilityMap inherits the child element of hc:CapabilityMap (Mapping).

Capability

Base type: Extension of hc:ltem

Properti

es: base hc:ltem

The Capability complex type shall identify a specific capability and interface of a hardware item.
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B.2.2.7.1 Attributes

Capability inherits the attribute of hc:Item (name).

B.2.2.7.2 Child elements

Capability contains the following child elements, in addition to those inherited from hc:ltem (Description
and Extension):

Name Subclause Type Use
Interfacel B222R clutertace Rpr}nirlpd
SignalDdscription B.2.2.9 c:Extension Optiodal

B.2.2.8
Base tyy]
Properti

The Caj
the ¢:C4

Capability/Interface

e: c.Interface

es: isRef 0, content complex

pability/SignalDescription of the hardware item.

B.2.2.8

Capabil

B.2.2.8

Capabi

B.2.2.9
Base tyy
Properti

The (
c:Capalj

1 Attributes

ity/Interface contains no attributes.

2 Child elements

ity/Interface inherits the child eletient of c.Interface (Ports).

Capability/SignalDescription
e: c:Extension
es: isRef 05cofitent complex

pability/SignalDescription  child  element shall identify the
ility/Interface interface of the hardware item.

bability/Interface child element shall identify the interface (as perts and optionally conneftors) to

signal capability [at the

B.2.2.9

.1 Attributes

Capability/SignalDescription contains no attributes.

B.2.2.9

.2 Child elements

Capability/SignalDescription inherits the child element of c: Extension (##other).
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B.2.2.10 CapabilityMap

The CapabilityMap complex type shall document the mapping of capabilities to interfaces.

B.2.2.10.1 Attributes

CapabilityMap contains no attributes.

B.2.2.10.2 Child elements

CapabilityMap contains the following child element:

Name Subclause Type Use

Mappin B.2.2.11 hc:Mapping 1...

B.2.2.1{1 CapabilityMap/Mapping

Base typje: he:Mapping
Propertigs: isRef 0, content complex

The CapabiliyMap/Mapping child element shall identify the capability to interface mapping.

B.2.2.1{1.1 Attributes

CapabiljyMap/Mapping inherits the attributes. 0f, hc:Mapping (baselndex, count, incrementedBy, and
replacementCharacter).

B.2.2.1/1.2 Child elements

CapabilfyMap/Mapping inherits\the child element of hc:Mapping (Map).

B.2.2.1R Characteristic

Base tyge: Extension of hc:Specification

Propertips<base hc:Specification

The Characteristic complex type shall describe the performance that may be expected from the instrument.

B.2.2.12.1 Attributes

Characteristic inherits the attribute of hc:Specification (name).
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B.2.2.12.2 Child elements

Characteristic inherits the child elements of hc:Specification (Conditions, Definition, Description,
ExclusiveOptions, Graph, Limits, and Supplementallnformation).

B.2.2.13 ControlLanguage

Properties: abstract true

The ControlLanguage complex type shall be the base type for XML schema elements intended to

document control languages. Derived types include standard commands for programmable instrumentation
(SCPI), message based, and register based.

B.2.2.1B.1 Attributes

Controll.anguage contains no attributes.

B.2.2.1B.2 Child elements

Controll.anguage contains the following child element:

Name Subclause Type Use

Documertation B.2.2.14 c:Docuient Optioﬂal

B.2.2.14 ControlLanguage/Documentation
Base tyge: c:Document
Propertips: isRef 0, content complex

The ControlLanguage/Documentation child element shall document control languages.

B.2.2.14.1 Attributes

ControllL.anguage/Docvmentaiton inherits the attributes of ¢. Document (name and uuid).

B.2.2.1|4.2 Child elements

ControlLanguage/Documentation inherits the child elements of c. Document (Extension, Text, and URL).

B.2.2.15 CrossPointSwitch
Base type: Extension of hc:ltem
Properties: base hc:ltem

The CrossPointSwitch complex type shall be the base type for XML schema elements intended to
document properties of a cross point switch.
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B.2.2.15.1 Attributes

CrossPointSwitch contains the following attribute, in addition to those inherited from kc:ltem (name):

Name Type Description Use

lineCount xs:int The number of matrix lines available to connect | Required
the rows and columns.

B.2.2.15.2 Child elements

CrossPointSwitch contains the following child elements, in addition to those inherited from hc:ltem
(Descrl' tionand vaﬂncinn)- R/

Name Subclause Type Use
Columns| B.2.2.16 — Requitled
Rows B.2.2.18 — Required

B.2.2.1p CrossPointSwitch/Columns
Propertips: isRef 0, content complex

The CrqssPointSwitch/Columns child element shall document propetties of the columns of a crdss point
switch.

B.2.2.1p.1 Attributes

CrossPdqintSwitch/Columns contains no attributes.

B.2.2.16.2 Child elements

CrossPdintSwitch/Columns contain$ the following child element:

Name Subclause Type Use

Port B.2.2.17 he:SwitchPort ...

B.2.2.1 CrossPointSwitch/Columns/Port

Base type: hg=SwitchPort

Proper’ri bsusRef n) content {‘nmplpv

The CrossPointSwitch/Columns/Port child element shall document properties of the port in the columns of
the cross point switch.

B.2.2.17.1 Attributes

CrossPointSwitch/Columns/Port inherits the attributes of hc:SwitchPort (baselndex, count, incrementedBY,
name, and replacementCharacter).
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B.2.2.17.2 Child elements

CrossPointSwitch/Columns/Port inherits the child elements of hc:SwitchPort (Description, Extension, and
Pin).

B.2.2.18 CrossPointSwitch/Rows

Properties: isRef 0, content complex

The CrossPointSwitch/Rows child element shall document properties of the rows of a cross point switch.

B.2.2.1B.1 Attributes

CrossPdintSwitch/Rows contains no attributes.

B.2.2.1B.2 Child elements

CrossPdintSwitch/Rows contains the following child element:

Name Subclause Type Use

Port B.2.2.19 he:SwitchRort 1...9

B.2.2.1P CrossPointSwitch/Rows/Port
Base typje: hc:SwitchPort

Propertips: isRef 0, content complex

The CrqssPointSwitch/Rows/Port child element shall document properties of the port in the rows of the
cross poiint switch.
B.2.2.1P.1 Attributes
CrossPqintSwitch/Rows/Rort inherits the attributes of hc:SwitchPort (baselndex, count, increm¢ntedBy,

name, aphd replacementCharacter).

B.2.2.1P.2 Child elements

CrossPointSwitch/Rows/Port inherits the child elements of hc:SwitchPort (Description, Extension, and
Pin).
B.2.2.20 DetectionType

The DetectionType complex type shall be the base type for XML schema elements intended to document
properties of a digital trigger. The properties shall be either edge detection or level detection.
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B.2.2.20.1 Attributes
DetectionType contains the following attributes:
Name Type Description Use
edgeDetection he:DigitalEdge An identification of the digital edge that shall be | Optional

present for the trigger to occur. The edge shall be
Rising, Falling, or Selectable.

levelDetection he:DigitalLevel An identification of the digital level that shall be | Optional

present for the trigger to occur. The level shall
be High, Low, or Selectable.

B.2.2.2

Detectid

B.2.2.2
Base tyy
Properti

The Dig

D.2 Child elements

nType contains no child elements.

I DigitalTriggerPropertyGroup

e: Extension of hc.TriggerPropertyGroup

es: base hc. TriggerPropertyGroup

italTriggerPropertyGroup complex type shall be the basg’type for XML schema elements

to docurpent properties of a digital signal-based trigger.

B.2.2.2/1.1 Attributes

ntended

DigitalTriggerPropertyGroup inherits the attribute of Ac: TriggerPropertyGroup (name).
B.2.2.2[1.2 Child elements
DigitalTriggerPropertyGroup ceontains the following child elements, in addition to those inherited from
he:TriggerPropertyGroup (Description and Extension):

Name Subclause Type Use
Detection B.2.2.22 hc:DetectionType Requil{ed
MinPuls¢Width B.2.2.23 he:MinPulseWidthType Requitled
B.2.2.2p-DigitalTriggerPropertyGroup/Detection

Base type: hc:DetectionType

Properties: isRef 0, content complex

The DigitalTriggerPropertyGroup/Detection child element shall identify the properties of a digital trigger.

B.2.2.22.1 Attributes

DigitalTriggerPropertyGroup/Detection inherits the attributes of hc:DetectionType (edgeDetection and
levelDetection).
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B.2.2.22.2 Child elements

DigitalTriggerPropertyGroup/Detection contains no child elements.

B.2.2.23 DigitalTriggerPropertyGroup/MinPulseWidth

Base type: hc:MinPulseWidthType

Properties: isRef 0, content complex

The DigitalTriggerPropertyGroup/MinPulseWidth child element shall identify the minimum pulse-width of

the digit

B.2.2.2
DigitalT
value).

B.2.2.2

Digital]

al trigger.

3.1 Attributes

riggerPropertyGroup/MinPulseWidth inherits the attributes of hc:MinPulseWidthTvpe (u

3.2 Child elements

riggerPropertyGroup/MinPulseWidth contains no child€lements.

B.2.2.24A Driver

Properti

The Dr
instrumg

Es: abstract true

fver complex type shall be the base type for XML schema elements intended to d
nt drivers.

B.2.2.24.1 Attributes

Driver d

ontains no attributes:

B.2.2.24.2 Child elements

nits and

bcument

Driver dontains' one of the following child elements:
Name Subclause Type Use
Choice Bitl6 B.2.2.25 he:DriverModule Required
Bit32 B.2.2.26 he:DriverModule
Bit64 B.2.2.27 he:DriverModule
Unified B.2.2.28 —

NOTE—Choice indicates that only one of these elements may be specified.
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B.2.2.25 Driver/Bit16
Base type: hc:DriverModule
Properties: isRef 0, content complex

The Driver/Bit1 6 child element shall identify the 16-bit instrument driver.

B.2.2.25.1 Attributes

Driver/Bitl 6 inherits the attributes of hc:DriverModule (filename and installationDirectory).

B.2.2.2p.2 Child elements

Driver/Ritl 6 contains no child elements.

B.2.2.2p Driver/Bit32
Base typje: hc:DriverModule
Propertigs: isRef 0, content complex

The Driper/Bit32 child element shall identify the 32-bit instrument driver.

B.2.2.2p.1 Attributes

Driver/Rit32 inherits the attributes of ic:DriverModule (filename and installationDirectory).

B.2.2.2p.2 Child elements

Driver/Rit32 contains no child €lements.

B.2.2.2f Driver/Bit64

Base type: hc:BriverModule

PropertipssisRef 0, content complex

The Driver/Bit64 child element shall identify the 64-bit instrument driver.

B.2.2.27.1 Attributes

Driver/Bit64 inherits the attributes of hc:DriverModule (filename and installationDirectory).

B.2.2.27.2 Child elements

Driver/Bit64 contains no child elements.
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B.2.2.28 Driver/Unified
Properties: isRef 0, content complex

The Driver/Unified child element shall identify the unified instrument driver (e.g., a driver that can
function as either a 32-bit or a 64-bit driver).

B.2.2.28.1 Attributes

Driver/Unified contains no attributes.

B.2.2.2B.2 Child elements

Driver/Unified contains the following child elements:

Name Subclause Type Use
Bit32 B.2.2.29 he:DriverModule Requirkd
Bit64 B.2.2.30 he:DriverModule Requited

B.2.2.2P Driver/Unified/Bit32
Base type: hc:DriverModule
Propertigs: isRef 0, content complex

The Driper/Unified/Bit32 child element shall identifyithe unified 32-bit instrument driver.

B.2.2.2P.1 Attributes

Driver/Unified/Bit32 inherits the attributes of hc.DriverModule (filename and installationDirectory)).

B.2.2.2P.2 Child elements

Driver/Unified/Bit32 ¢ontains no child elements.

B.2.2.3p Driver/Unified/Bit64

Base type: frc-Drivertfodute
Properties: isRef 0, content complex

The Driver/Unified/Bit64 child element shall identify the unified 64-bit instrument driver.

B.2.2.30.1 Attributes

Driver/Unified/Bit64 inherits the attributes of ic:DriverModule (filename and installationDirectory).
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B.2.2.30.2 Child elements

Driver/Unified/Bit64 contains no child elements.

B.2.2.31 DriverModule

The DriverModule complex type shall be the base type for XML schema elements intended to identify
instrument driver executables. For example, all forms of interchangeable virtual instrumentation (IVI)
drivers are software executables.

B.2.2.3/1.1 Attributes

DriverModule contains the following attributes:

Name Type Description Use
fileNamgd ¢:NonBlankString A descriptive or common computer-based name Requitled

for the driver.

installatipnDirectory c:NonBlankString A descriptive or common computef;based path Optiorfal
to the directory where the driver 1s installed.

B.2.2.3{1.2 Child elements

DriverModule contains no child elements.

B.2.2.3R FacilitiesRequirements

The FagilityRequirements complex type shall~be the base type for XML schema elements intgnded to
document properties of the facility required:te_perform testing.

B.2.2.3R.1 Attributes

FacilitigsRequirements contdin$ no attributes.

B.2.2.3R.2 Child elements

FacilityRequirenients contains the following child elements:

Name Subclause Type Use
Cooling B.2.2.33 xs:string Optional
Extension B.2.2.34 c:Extension Optional
FacilitiesInterface B.2.2.35 c:Interface Optional
FacilityRequirementsDocuments B.2.2.36 — Optional
Hydraulic B.2.2.38 xs:string Optional
Pneumatic B.2.2.39 Xs:string Optional
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B.2.2.33 FacilitiesRequirements/Cooling

Base type: xs:string

Properties: isRef 0, content simple

The FacilitiesRequirements/Cooling child element shall identify any cooling requirements of the hardware

item.

B.2.2.33.1 Attributes

Facilitid

B.2.2.3

Facilitid

sRequirements/Cooling contains no attributes.

3.2 Child elements

sRequirements/Cooling contains no child elements.

B.2.2.34 FacilitiesRequirements/Extension

Base tyy
Properti

The Faq

e: c:Extension
bs: isRef 0, content complex

ilitiesRequirements/Extension child element shall’provide a specific extension point for u

that reqgire elements not provided in the basic structure.

B.2.2.34.1 Attributes

Facilitid

sRequirements/Extension contains no attributes.

B.2.2.3§.2 Child elements

Facilitid

sRequirements/Extension inherits the child element of c: Extension (##other).

B.2.2.3b FacilitiesRequirements/FacilitiesInterface

S€ cases

Base tyy]

encdnterface

Properties: isRef 0, content complex

The FacilitiesRequirements/FacilitiesInterface child element shall identify any nonpower interfaces (in the
form of a c:Interface) of the hardware item.

B.2.2.35.1 Attributes

FacilitiesRequirements/FacilitiesInterface contains no attributes.
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B.2.2.35.2 Child elements

FacilitiesRequirements/FacilitiesInterface inherits the child element of c:Interface (Ports).

B.2.2.36 FacilitiesRequirements/FacilityRequirementsDocuments

Properties: isRef 0, content complex

The FacilitiesRequirements/FacilityRequirementsDocuments child element shall identify all of the

facility’s requirements documents for the hardware item.

B.2.2.3p.1 Attributes

FacilitidsRequirements/FacilityRequirementsDocuments contains no attributes.

B.2.2.36.2 Child elements

FacilitigsRequirements/FacilityRequirementsDocuments contains the followinig child element:

Name Subclause Type

Use

FacilitiegRequirementsDocument B.2.2.37 c:Documént

B.2.2.3F FacilitiesRequirements/FacilityRequirementsDocuments/FacilitiesRequirementsD

ocument
Base tyge: c:Document

Propertips: isRef 0, content complex

The FhcilitiesRequirements/FaciligyRequirementsDocuments/FacilitiesRequirementsDocument  |element

shall idgntify the facility’s requirements document for the hardware item.

B.2.2.3f.1 Attributes

FacilitidsRequireménts/FacilityRequirementsDocuments/FacilitiesRequirementsDocument inherits the

attributes of ¢.Document (name and uuid).

B.2.2.3.2-Child elements

FacilitiesRequirements/FacilityRequirementsDocuments/FacilitiesRequirementsDocument
child elements of c:Document (Extension, Text, and URL).

inherits  the
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B.2.2.38 FacilitiesRequirements/Hydraulic

Base type: xs:string

Properties: isRef 0, content simple

The FacilitiesRequirements/Hydraulic child element shall identify hydraulic requirements of the hardware

item.

B.2.2.38.1 Attributes

Facilitid

B.2.2.3

Facilitid

B.2.2.3
Base tyy
Properti

The Fa
hardwar

B.2.2.3

Facilitid

B.2.2.3

Facilitid

B.2.2.4

sRequirements/Hydraulic contains no attributes.

B.2 Child elements

sRequirements/Hydraulic contains no child elements.

D FacilitiesRequirements/Pneumatic
e: xs:string
es: isRef 0, content simple

cilitiesRequirements/Pneumatic child element (shall identify pneumatic requirements
e item.

D.1 Attributes

sRequirements/Pneumatic contains no attributes.

D.2 Child elements

sRequirements/Pneumatic contains no child elements.

D Feature

Base tyj]

exExtension of fic:Specification

Properties: base hc:Specification

of the

The Feature complex type shall be the base type for XML schema elements intended to document the

features

of the instrument not described within a performance description (see hc:Characteristic).

B.2.2.40.1 Attributes

Feature

inherits the attribute of Ac.Specification (name).
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B.2.2.40.2 Child elements

Feature inherits the child elements of Ac:Specification (Conditions, Definition, Description,
ExclusiveOptions, Graph, Limits, RequiredOptions, and Supplementallnformation).

B.2.2.41 Generic

Base type: Extension of hc:ControlLanguage

Properties: base hc:ControlLanguage

The Geperic complex type shall be the base type for XML schema elements intended to ideftify the
document that contains the instrument’s generic control language specification.

B.2.2.4{1.1 Attributes

Generic|contains no attributes.

B.2.2.4{1.2 Child elements

Genericlinherits the child element of ic: ControllLanguage (Docuinéntation).

B.2.2.4R Guaranteed

Base typje: Extension of hc:Specification

Propertigs: base hc:Specification
The Gugiranteed complex type shall bethe base type for XML schema elements intended to document the
specificgtions of the hardware item(that are the basis for determining whether the hardware item if in need

of repaif. Should the hardware itei. not meet the specifications provided by Guaranteed, the hardware item
should He classified as eitherainhealthy or not functioning.

B.2.2.42.1 Attributes

Guaranijeed inherits the attribute of ic.Specification (name).

B.2.2.42.2 Child elements

Guaranteed inherits the child elements of hc:Specification (Conditions, Definition, Description,
ExclusiveOptions, Graph, Limits, RequiredOptions, and Supplementallnformation).
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B.2.2.43 HardwareltemDescription

Base type: Extension of c:ltemDescription

Properties: base c:ItemDescription, abstract true

The HardwareltemDescription complex type shall be the base type for XML schema elements intended to
describe hardware entities. Derived types include InstrumentDescription.xsd, UUTDescription.xsd,
TestStation.xsd, and TestAdapter.xsd.

B.2.2.43.1 Attributes

HardwayeltemDescription inherits the attributes of c:ltemDescription (name and version).

B.2.2.4B.2 Child elements

HardwayeltemDescription contains the following child elements, in additien *to those inheritd from
c:ItemDfescription (Description, Extension, and Identification):

Name Subclause Type Use
CalibratipnRequirements B.2.2.44 — Optioﬂal
ConfigurptionOptions B.2.2.48 — Optiorfal
Control B.2.2.50 — Optional
Compongnts B.2.2.74 — Optiorfal
Documentation B.2.2.76 — Optional
EnvironmentalRequirements B.2.2.78 c:EnvironmentalRequirements Optional
Errors B.2.2.79 — Optiorfal
FactoryDefaults B.2.2.82 — Optional
Interface B.272:84 c¢:Physicallnterface Required
LegalDog¢uments B.2.2.85 — Optioﬂal
Network[ist B.2.2.91 — Optiorfal
OperatiopalRequirements B.2.2.93 hc:OperationalRequirements Optiorfal
ParentCdmponents B.2.2.94 — Optiorfal
PhysicalCharacteristics B.2.2.96 he:PhysicalCharacteristics Optional
PowerRequirements B.2.2.97 hc:PowerSpecifications Optiorfal

B.2.2.4|4 HardwareltemDescription/CalibrationRequirements

Properties: isRef 0, content complex

The HardwareltemDescription/CalibrationRequirements child element shall identify the -calibration

requirements of the hardware item.

B.2.2.44.1 Attributes

HardwareltemDescription/CalibrationRequirements contains no attributes.
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B.2.2.44.2 Child elements

HardwareltemDescription/CalibrationRequirements contains the following child element:
Name Subclause Type Use
CalibrationRequirement B.2.2.45 — ...

B.2.2.45 HardwareltemDescription/CalibrationRequirements/CalibrationRequirement

Properties: isRef 0, content complex

1t shall

The H;
identify

B.2.2.4p.1 Attributes

- It D ot Calil L4 )») H PP/aru N L4 1») H £ lald 1
T vWar COCTN D CSCrIpTToOTy COitOT ArtOTHNCY T CTICT TS CUTtOT AiOTIcC g T CTie it Ot CTCTTIC

both the support equipment needed to run calibration and the calibration procedure.

HardwayeltemDescription/CalibrationRequirements/CalibrationRequirement ~ dontains the f¢llowing
attribute:

N4me Type Description Use
frequenc xs:duration An indication of how oftén’ calibration shall be Required

performed.
B.2.2.4p.2 Child elements
HardwayeltemDescription/CalibrationRequirements/GalibrationRequirement contains the followihg child
elements:
Name Subclause Type Use

Procedurg B.2:.2.46 c:Document ...
SupportHquipment B:2:2.47 c:NonBlankString 0...9
B.2.2.4p HardwareltemDescription/CalibrationRequirements/CalibrationRequirement/Proce
dure

Base tyge: c:Document

Properti

The Ha

es: isRef 0, content complex

dwareltemDescription/CalibrationRequirements/CalibrationRequirement/Procedure child

element

shall iddntify the calibration procedure

B.2.2.4

6.1 Attributes

HardwareltemDescription/CalibrationRequirements/CalibrationRequirement/Procedure inherits the
attributes of ¢:Document (name and uuid).
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B.2.2.46.2 Child elements

HardwareltemDescription/CalibrationRequirements/CalibrationRequirement/Procedure inherits the child
elements of ¢:Document (Extension, Text, and URL).

B.2.2.47 HardwareltemDescription/CalibrationRequirements/CalibrationRequirement/Supp
ortEquipment

Base type: c:NonBlankString

Properties: isRef 0, content simple

Facets: JninLength 1, whiteSpace replace

The Ha
child elg
B.2.2.4
Hardwadl
no attrib
B.2.2.4
Hardwa
no child
B.2.2.4
Properti
The Ha

option(s
power ¢

B.2.2.4

dwareltemDescription/CalibrationRequirements/CalibrationRequirement/SuppdertEquipm
ment shall identify the support equipment needed to run calibration.

7.1 Attributes
eltemDescription/CalibrationRequirements/CalibrationRequirément/SupportEquipment ¢
utes.

7.2 Child elements
eltemDescription/CalibrationRequirements/CalibrationRequirement/SupportEquipment ¢
elements.

B HardwareltemDescription/ConfigurationOptions

es: isRef 0, content complex

rdwareltemDescription/ConfigurationOptions child element shall identify the confi

of the hardware-item. These options are values the user can modify, which will persis
ycle of the hardware item.

B.1 Attributes

lent

ntains

ntains

ouration
t after a

Hardwa

elfemDescription/ConfigurationOptions contains no attributes.

B.2.2.48.2 Child elements

HardwareltemDescription/ConfigurationOptions contains the following child element:
Name Subclause Type Use
Option B.2.2.49 — ...
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B.2.2.49 HardwareltemDescription/ConfigurationOptions/Option
Properties: isRef 0, content complex

The HardwareltemDescription/ConfigurationOptions/Option child element shall identify the name of the
configuration item.

B.2.2.49.1 Attributes

HardwareltemDescription/ConfigurationOptions/Option contains the following attribute:

Ngme Type Description Illse
name c:NonBlankString A descriptive or common name for the hardware Requitled

item value the user can modify, which will
persist after a power cycle.

B.2.2.4P.2 Child elements

HardwdayeltemDescription/ConfigurationOptions/Option contains no child glements.

B.2.2.5p HardwareltemDescription/Control
Propertigs: isRef 0, content complex

The HapdwareltemDescription/Control child element, shall be a collector element of control lapguages,
drivers, extension, firmwares, and tools for the hardware'item.

B.2.2.5D.1 Attributes

HardwayeltemDescription/Control coutains no attributes.

B.2.2.5D.2 Child elements

HardwayeltemDescription/Control contains the following child elements:

Name Subclause Type Use
ControlLanguages B.2.2.51 — Optiorfal
Drivers B.2.2.53 — Optionjal
Extension B.2.2.66 c.Extension Optlonlal
Firmwares B.2.2.67 — Optional
Tools B.2.2.69 — Optional

B.2.2.51 HardwareltemDescription/Control/ControlLanguages
Properties: isRef 0, content complex

The HardwareltemDescription/Control/ControlLanguages child element shall identify the control
language(s) of the hardware item.
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B.2.2.51.1 Attributes

HardwareltemDescription/ControlLanguages contains no attributes.

B.2.2.51.2 Child elements

HardwareltemDescription/ControlLanguages contains the following child element:

Name Subclause Type Use
ControlLanguage B.2.2.52 he:ControlLanguage 1...00
B.2.2.5R HardwareltemDescription/Control/ControlLanguages/ControlLanguage
Base type: hc:ControlLanguage
Propertips: isRef 0, content complex
The HapdwareltemDescription/Control/ControlLanguages/ControlLanguage(child element shall [identify
the contfol language for the hardware item.

B.2.2.5R.1 Attributes

HardwayeltemDescription/ControlLanguages/ControlLanguage contains no attributes.

B.2.2.5R.2 Child elements
HardwayeltemDescription/Control/ControlLanguages/ControlLanguage inherits the child element pf
he:ContyolLanguage (Documentation).

B.2.2.5B HardwareltemDescription/Control/Drivers

Propertips: isRef 0, content ¢omplex

The HardwareltemDescription/Control/Drivers child element shall identify the software interface flriver(s)
of the hardware itermy

B.2.2.583.1 Attributes

HardwareltemDescription/Control/Drivers contains no attributes.

B.2.2.53.2 Child elements

HardwareltemDescription/Control/Drivers contains the following child element:

Name Subclause Type Use
Driver B.2.2.54 he:Versionldentifier 1...00
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B.2.2.54 HardwareltemDescription/Control/Drivers/Driver

Base type: Extension of kc: Versionldentifier

Properties: isRef 0, content complex

The HardwareltemDescription/Control/Drivers/Driver child element shall identify the software interface
driver for the hardware item.

B.2.2.54.1 Attributes

d Is D) S ofn /al £ L D) s D)sas +1ala. 1 £l ftaoaloo ot £ 1 L : Il fads
rardwagettentresct tpttony CoOntror DriversyDrver—meris—me—attr rovwtes— o1 erstornrachiifien] (name,

qualifief, and version).

B.2.2.54.2 Child elements

HardwayeltemDescription/Control/Drivers/Driver contains the following child elemerits:

Name Subclause Type Use
Dependehcies B.2.2.55 Optioﬂal
Extensiop B.2.2.58 c:Extension Optiorfal
Manufacfurer B.2.2.59 c:ManufactirerData Optiorfal
Platform B.2.2.60 Required
Type B.2.2.65 hc:Driver Required

B.2.2.55 HardwareltemDescription/Control/Drivers/Driver/Dependencies
Propertigs: isRef 0, content complex

The HafdwareltemDescription/Control/Drivers/Driver/Dependencies child element shall identify $oftware
and/or firmware dependencies.

B.2.2.5p.1 Attributes
HardwayeltemDescription/Control/Drivers/Driver/Dependencies contains no attributes.
B.2.2.5p.2 Child-elements

HardwdayeltemDescription/Control/Drivers/Driver/Dependencies contains the following child elempnts:

Name Subclause Type Use
Firmware B.2.2.56 he:Versionldentifier 0...0
Software B.2.2.57 he:Versionldentifier 0..00

B.2.2.56 HardwareltemDescription/Control/Drivers/Driver/Dependencies/Firmware

Base type: hc:Versionldentifier

Properties: isRef 0, content complex

The HardwareltemDescription/Control/Drivers/Driver/Dependencies/Firmware child element shall
identify the firmware dependency.
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B.2.2.56.1 Attributes

HardwareltemDescription/Control/Drivers/Driver/Dependencies/Firmware inherits the attributes of
he:Versionldentifier (name, qualifier, and version).

B.2.2.56.2 Child elements

HardwareltemDescription/Control/Drivers/Driver/Dependencies/Firmware contains no child elements.

B.2.2.57 HardwareltemDescription/Control/Drivers/Driver/Dependencies/Software

Base tyy]
Properti
The Ha
the softy
B.2.2.5

Hardwadl
he:Vers

e: he: Versionldentifier

es: isRef 0, content complex
dwareltemDescription/Control/Drivers/Driver/Dependencies/Sofiware child.element shall
are dependency.

7.1 Attributes

eltemDescription/Control/Drivers/Driver/Dependencies/Software inherits the attributes of]
onldentifier (name, qualifier, and version).

B.2.2.5

Hardwadl

B.2.2.5
Base tyy]
Properti

The Ha
extensio

7.2 Child elements

B HardwareltemDescription/Control/Drivers/Driver/Extension
e: c.Extension
es: isRef 0, content complex

rdwareltemBescription/Control/Drivers/Driver/Extension child element shall provide a
n point fof use cases that require elements not provided in the basic structure.

B.2.2.5

B {“Attributes

Hardwa

reltemDescription/Control/Drivers/Driver/Extension contains no attributes.

B.2.2.58.2 Child elements

identify

eltemDescription/Control/Drivers/Drivei/Dependencies/Software contains no child elements.

specific

HardwareltemDescription/Control/Drivers/Driver/Extension inherits the child element of c:Extension
(##other).
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B.2.2.59 HardwareltemDescription/Control/Drivers/Driver/Manufacturer

Base type: c:ManufacturerData

Properties: isRef 0, content complex

The HardwareltemDescription/Control/Drivers/Driver/Manufacturer child element shall identify the

developer of the driver.

B.2.2.59.1 Attributes

HardwdayeltemDescription/Control/Drivers/Driver/Manufacturer inherits the attributes of
c:ManufacturerData (cageCode and name).

B.2.2.5p.2 Child elements

HardwayeltemDescription/Control/Drivers/Driver/Manufacturer inherits the child-€lements of

c:ManufacturerData (Contacts, FaxNumber, MailingAddress, and URL).

B.2.2.6p HardwareltemDescription/Control/Drivers/Driver/Platform

Propertigs: isRef 0, content complex

The HdpdwareltemDescription/Control/Drivers/Driver/Rlatform child element shall identify computing

hardwarg requirements needed in order for the driver té.execute.

B.2.2.6D.1 Attributes

HardwdajreltemDescription/Control/Drivers/Driver/Platform contains no attributes.

B.2.2.6D.2 Child elements

HardwdayreltemDescription/Control/Drivers/Driver/Platform contains the following child elements:

Naime Subclause Type Use
HardDisl B.2.2.61 — Optiorfal
OperatingSystemn B.2.2.62 he:Versionldentifier 1...99
PhysicalMemmory B2:263 = Optioral
Processor B.2.2.64 — Optional

B.2.2.61 HardwareltemDescription/Control/Drivers/Driver/Platform/HardDisk
Properties: isRef 0, content complex

The HardwareltemDescription/Control/Drivers/Driver/Platform/HardDisk child element
computer hard disk requirements needed in order for the driver to be stored and to execute.

shall identify
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B.2.2.61.1 Attributes

-161 -

HardwareltemDescription/Control/Drivers/Driver/Platform/HardDisk contains the following attribute:

Name Type Description Use
minimum c:NonBlankString The minimum storage capacity needed to store Optional

the software driver and permit its execution.
Example: 6 GB.

B.2.2.61.2 Child elements

Hardwa

eltemDescription/Control/Drivers/Driver/Platform/HardDisk contains no child elements

B.2.2.6R HardwareltemDescription/Control/Drivers/Driver/Platform/OperatingSystem
Base type: Extension of hc: Versionldentifier
Propertips: isRef 0, content complex
The HgrdwareltemDescription/Control/Drivers/Driver/Platform/OperatingSystem child elemefpt shall
identify computer operating system requirements needed in order for the\driver to execute.
B.2.2.6R.1 Attributes
HardwayeltemDescription/Control/Drivers/Driver/Platform/OperatingSystem contains the followihg child
element| in addition to those inherited from kc.: Versianldentifier (name, qualifier, and version):
N4me Type Description Use
serviceP4ck ¢:NonBlankString The operating system’s service pack Optioﬂal
identification. Example: Service Pack 1.1.
B.2.2.6R.2 Child elements

Hardwdl

B.2.2.6

Properti

eltemDescription/Control/Drivers/Driver/Platform/OperatingSystem contains no child ele

B HardwareltemDescription/Control/Drivers/Driver/Platform/PhysicalMemory

es: isRef 0, content complex

ments.

The Hb#a

identify

computer physical memory requirements needed in order for the driver to execute.

Published by IEC under license from IEEE. © 2010 IEEE. All rights reserved.



https://iecnorm.com/api/?name=e61035eade7c0aa93e7b0e31666256a2

IEC 61671:2012
-162 - IEEE Std 1671-2010

B.2.2.63.1 Attributes

HardwareltemDescription/Control/Drivers/Driver/Platform/PhysicalMemory contains the following
attribute:

Name Type Description Use
minimum c:NonBlankString The minimum physical memory capacity needed | Optional
for the software driver to execute. Example:
512 MB.

B.2.2.63.2 Child elements

HardwdayeltemDescription/Control/Drivers/Driver/Platform/PhysicalMemory contains no child elefents.

B.2.2.6¢4 HardwareltemDescription/Control/Drivers/Driver/Platform/Processor.
Propertips: isRef 0, content complex

The HdrdwareltemDescription/Control/Drivers/Driver/Platform/Processof./child element shall [identify
computgr processor speed requirements needed in order for the driver to éxecute.

B.2.2.64.1 Attributes

HardwayeltemDescription/Control/Drivers/Driver/Platform/Processor contains the following attriute:

N4me Type Description Use
speed ¢:NonBlankString The minnimum clock speed of the processor Optioﬂal

required for the software driver to execute.
Example: 10 GHz or greater Acme-3 processor.

B.2.2.6/4.2 Child elements

HardwayeltemDescription/Control/Drivers/Driver/Platform/Processor contains no child elements.

B.2.2.6p HardwareltemBescription/Control/Drivers/Driver/Type
Base typje: hc:Driver

Propertips: isRét 0, content complex

The HardwareltemDescription/Control/Drivers/Driver/Type child element shall identify the name and
location of the driver.
B.2.2.65.1 Attributes

HardwareltemDescription/Control/Drivers/Driver/Type inherits the attributes of hc.Driver (Bitl6, Bit32,
Bit64, and Unified).

Child elements

HardwareltemDescription/Control/Drivers/Driver/Type contains no child elements.

| Published by IEC under license from IEEE. © 2010 IEEE. All rights reserved.



https://iecnorm.com/api/?name=e61035eade7c0aa93e7b0e31666256a2

IEC 61671:2012
IEEE Std 1671-2010 - 163 -

B.2.2.66 HardwareltemDescription/Control/Extension

Base type: c.Extension

Properties: isRef 0, content complex

The HardwareltemDescription/Control/Extension child element shall provide a specific extension point for

use case

s that require elements not provided in the basic structure.

B.2.2.66.1 Attributes

HardwayreltemDescription/Control/Extension contains no attributes.
B.2.2.6p.2 Child elements
HardwdajreltemDescription/Control/Extension inherits the child element of ¢. Extension (##other).
B.2.2.6f HardwareltemDescription/Control/Firmwares
Propertigs: isRef 0, content complex
The HdrdwareltemDescription/Control/Firmwares child eletment shall identify the firmware(s) of the
hardwarg item.
B.2.2.6f.1 Attributes
HardwayeltemDescription/Control/Firmwares,contains no attributes.
B.2.2.6f7.2 Child elements
HardwdayreltemDescription/Centrol/Firmwares contains the following child element:

Name Subclause Type Use
Firmwar¢ B.2.2.68 he:Versionldentifier 1...9
B.2.2.68B HardwareltemDescription/Control/Firmwares/Firmware

e he - Vorsionldontifionr
g - 7

Base tyy

Properties: isRef 0, content complex

The HardwareltemDescription/Control/Firmwares/Firmware child element shall identify firmware for the
hardware item.

B.2.2.68.1 Attributes

HardwareltemDescription/Control/Firmwares/Firmware inherits the attributes of hc:Versionldentifier
(name, qualifier, and version).
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B.2.2.68.2 Child elements

IEC 61671:2012

HardwareltemDescription/Control/Firmwares/Firmware contains no child elements.

B.2.2.69 HardwareltemDescription/Control/Tools

Properties: isRef 0, content complex

IEEE Std 1671-2010

The HardwareltemDescription/Control/Tools child element shall identify all software tools associated with
the hardware item.

B.2.2.6

Hardwd

D.1 Attributes

p-eltemDescription/Control/Tools contains no attributes.

B.2.2.6P.2 Child elements
HardwayeltemDescription/Control/Tools contains the following child element:

Name Subclause Type Use
Tool B.2.2.70 he:Versionldentifier 1...
B.2.2.7p HardwareltemDescription/Control/Tools/Tool
Base typje: Extension of kc: Versionldentifier
Propertips: isRef 0, content complex
The HaydwareltemDescription/Control/Tools/Tool child element shall identify a software tool agsociated
with thelhardware item.
B.2.2.7D.1 Attributes
HardwdajreltemDescription/Control/Tools/Tool contains the following attribute, in addition to those
inherited from kc. Versionldentifier (name, qualifier, and version):

Name Type Description Use
filePath ¢:NonBlankString The location of the software tool, within the Optiotial
UpCldLills b_yblClll SUuutuIe, oIl l.llC ‘lld.ll,‘l l,‘libl\.

B.2.2.70.2 Child elements
HardwareltemDescription/Control/Tools/Tool contains the following child element:

Name Subclause Type Use
Dependencies B.2.2.71 — Optional
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B.2.2.71 HardwareltemDescription/Control/Tools/Tool/Dependencies
Properties: isRef 0, content complex

The HardwareltemDescription/Control/Tools/Tool/Dependencies child element shall identify a tool’s
software and/or driver dependencies.

B.2.2.71.1 Attributes

HardwareltemDescription/Control/Tools/Tool/Dependencies contains no attributes.

B.2.2.7L .2 Child elements

HardwayeltemDescription/Control/Tools/Tool/Dependencies contains one of the following child el¢gments:

Name Subclause Type Use
Choice Driver B.2.2.72 hc:Versionldentifier 1]...
Software B.2.2.73 he:Versionldentifier

NOTE-}Choice indicates that only one of these elements may be specified.

B.2.2.7R HardwareltemDescription/Control/Tools/Tool/Dependencies/Driver

Base typge: Extension of hc: Versionldentifier

Propertips: isRef 0, content complex
The HdrdwareltemDescription/Control/Tools/Teol/Dependencies/Driver child element shall idpntify a
tool’s diliver dependency.
B.2.2.7R.1 Attributes

HardwayeltemDescription/Control/Tools/Tool/Dependencies/Driver inherits the attributes of
he:Verslonldentifier (name,'\qualifier, and version).

B.2.2.7R.2 Child-elements

HardwayeltemDescription/Control/Tools/Tool/Dependencies/Driver contains no child elements.

B.2.2.73 HardwareltemDescription/Control/Tools/Tool/Dependencies/Software

Base type: Extension of kc: Versionldentifier

Properties: isRef 0, content complex

The HardwareltemDescription/Control/Tools/Tool/Dependencies/Software child element shall identify a
tool’s software dependency.
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HardwareltemDescription/Control/Tools/Tool/Dependencies/Software inherits the attributes of

he:Versionldentifier (name, qualifier, and version).

B.2.2.73.2 Child elements

HardwareltemDescription/Control/Tools/Tool/Dependencies/Sofiware contains no child elements.

B.2.2.74 HardwareltemDescription/Components

Properti

The Ha
of the su

es: isRef 0, content complex

B.2.2.74.1 Attributes

Hardwa

B.2.2.74.2 Child elements

eltemDescription/Components contains no attributes.

dwareltemDescription/Components child element shall be a collector element,of.the identffication
bassemblies to the subject hardware item.

HardwdleltemDescription/Components contains the following child element:
Name Subclause Type Use
Compong¢nt B.2.2.75 c:ItemDescriptionReference ...

B.2.2.75 HardwareltemDescription/Components/Component

Base tyy]
Properti
The Ha

subject |

B.2.2.7

e: Extension of c:ltemDescriptionReference

es: isRef 0, content omplex

5.1 Attributes

dwareltemDescription/Components/Component child element shall identify a subassembly of the
hardware iténi:

HardwareltemDescription/Components/Component contains the following attribute:

Name Type Description Use
ID ¢:NonBlankString A user-defined string uniquely identifying the Required

subassembly. Example: Pre-Amp Al.

B.2.2.75.2 Child elements

HardwareltemDescription/Components/Component inherits the child elements of
c:ItemDescriptionReference (Definition and DescriptionDocumentReference).
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B.2.2.76 HardwareltemDescription/Documentation

Properties: isRef 0, content complex

The HardwareltemDescription/Documentation child element shall be a collector element of the
documentation of the subject hardware item to be assembled.

B.2.2.76.1 Attributes

HardwareltemDescription/Documentation contains no attributes.

B.2.2.7p.2 Child elements
HardwayreltemDescription/Documentation contains the following child element:

Name Subclause Type Use
Document B.2.2.77 c:Document ...
B.2.2.7f HardwareltemDescription/Documentation/Document
Base type: c.Document
Propertigs: isRef 0, content complex
The HatdwareltemDescription/Documentation/Documént child element shall identify a documenf for the
subject hardware item.
B.2.2.7f.1 Attributes
HardwdajreltemDescription/Documentation/Document inherits the attributes of c:Document (ndme and
uuid).
B.2.2.77.2 Child elements
HardwayeltemDescription/Documentation/Document  inherits the child elements of ¢:.Dpcument
(Extensipn, Text;and URL).

B.2.2.7

5 Hard ltermDescription/Enyi talRequi I

Base type: c:EnvironmentalRequirements

Properties: isRef 0, content complex

The HardwareltemDescription/EnvironmentalRequirements child element shall identify the operational
and/or storage and transport requirements for the hardware item.
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B.2.2.78.1 Attributes

HardwareltemDescription/EnvironmentalRequirements contains no attributes.

B.2.2.78.2 Child elements

HardwareltemDescription/EnvironmentalRequirements inherits the child elements of
c:EnvironmentalRequirements (Operation and StorageRequirements).

B.2.2.79 HardwareltemDescription/Errors

Propertips: isRef 0, content complex

The HardwareltemDescription/Errors child element shall identify the type, source, and identificatipn of all

errors agsociated with the hardware item.

B.2.2.7p.1 Attributes

HardwayeltemDescription/Errors contains no attributes.

B.2.2.7P.2 Child elements

HardwaleltemDescription/Errors contains the following ¢hild element:

Name Subclause Type

Use

Error B.2.2.80 —

B.2.2.8p HardwareltemDescription/Errors/Error

Propertips: isRef 0, content complex

The HardwareltemDescription/Errors/Error child element shall identify an error associated with the

hardwarg item.

B.2.2.8D.1 Attributes

HardwayeltentDescription/Errors/Error contains the following attributes:

Name Type Description Use
ID c:NonBlankString A user-defined string uniquely identifying the Required
error. Example: built-in test (BIT) #5 failure.
source c:NonBlankString A descriptive or common name for the source of | Optional
the error. Example: Power-up BIT.
type he:ErrorType The severity of the error. Example: Fatal. Optional
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B.2.2.80.2 Child elements

HardwareltemDescription/Errors/Error contains the following child element:

Name Subclause Type Use

Description B.2.2.81 c:NonBlankString Required

B.2.2.81 HardwareltemDescription/Errors/Error/Description

Base type: c:NonBlankString

Properti

Facets: minLength 1, whiteSpace replace

The Ha
eITor ass

B.2.2.8

Hardwdl

B.2.2.8

Hardwaql

B.2.2.8
Properti

The Ha
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ociated with the hardware item.

1.1 Attributes

eltemDescription/Errors/Error/Description contains no attributes.

1.2 Child elements

eltemDescription/Errors/Error/Description contains no child elements.

R HardwareltemDescription/FactoryDefaults

es: isRef 0, content complex

B.2.2.8R.1 Attributes
HardwayeltemDescription/FactoryDefaults contains no attributes.
B.2.2.8R.2 Child elements
HardwadleltemDescription/FactoryDefaults contains the following child element:
Name Subclause Type Use
Default B.2.2.83 c:NamedValue 1...o

B.2.2.83 HardwareltemDescription/FactoryDefaults/Default

Base type: c.NamedValue

Properties: isRef 0, content complex

The HardwareltemDescription/FactoryDefaults/Default child element shall identify a default factory

setting of the hardware item.
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B.2.2.83.1 Attributes

HardwareltemDescription/FactoryDefaults/Default inherits the attribute of ¢. NamedValue (name).

B.2.2.83.2 Child elements

HardwareltemDescription/FactoryDefaults/Default inherits the child elements of ¢:NamedValue
(Collection, Datum, and IndexedArray).

B.2.2.84 HardwareltemDescription/Interface

Base type: c:Physicallnterface

Propertips: isRef 0, content complex

The HdrdwareltemDescription/Interface child element shall identify the electrical interfaceq to the
hardwarg item.

B.2.2.84.1 Attributes

HardwayeltemDescription/Interface contains no attributes.

B.2.2.84.2 Child elements

HardwayeltemDescription/Interface inherits the child elements of c.Physicallnterface (Conneclors and
Ports).

B.2.2.85 HardwareltemDescription/l.egalDocuments
Propertips: isRef 0, content complex

The HdqrdwareltemDescription/LegalDocuments child element shall be a collector element pf legal
documents for the subject hardware item to be assembled.

B.2.2.8p.1 Attributes

HardwayéltemDescription/LegalDocuments contains no attributes.

B.2.2.85.2 Child elements

HardwareltemDescription/LegalDocuments contains one of the following child elements:

Name Subclause Type Use
Choice Conformance B.2.2.86 c:Document l...©
Exportability B.2.2.87 c:Document
License B.2.2.88 ¢:Document
Safety B.2.2.89 c:Document
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Warranty B.2.2.90 c:Document

NOTE—Choice indicates that only one of these elements may be specified.

B.2.2.86 HardwareltemDescription/LegalDocuments/Conformance

Base type: c:Document

Properties: isRef 0, content complex

The HardwareltemDescription/LegalDocuments/Conformance child element shall identify conformance
documentation for the subject hardware item.

B.2.2.8
Hardwd
uuid).

B.2.2.8
Hardwdl
(Extensi
B.2.2.8
Base tyy]
Properti
The Ha
docume
B.2.2.8
Hardwd

uuid).

B.2.2.8

b.1 Attributes

reltemDescription/LegalDocuments/Conformance inherits the attributes of c:Document (n

.2 Child elements
eltemDescription/LegalDocuments/Conformance inherits «the~child elements of c¢:D|
on, Text, and URL).

7 HardwareltemDescription/LegalDocuments/Exportability
e: c.Document

es: isRef 0, content complex

rdwareltemDescription/LegalDocuments/Exportability child element shall identify expd
htation for the subject hardwaréitem.

7.1 Attributes

eltemDescription/LegalDocuments/Exportability inherits the attributes of c:Document (n

7.2 Child elements

hme and

cument

rtability

me and

HardwareltemDescription/LegalDocuments/Exportability inherits the child elements of c:Document

(Extensi

on, Text, and URL).

B.2.2.88 HardwareltemDescription/LegalDocuments/License

Base type: c.Document

Properties: isRef 0, content complex
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The HardwareltemDescription/LegalDocuments/License child element shall identify licensing
documentation for the subject hardware item.

B.2.2.88.1 Attributes

HardwareltemDescription/LegalDocuments/License inherits the attributes of c:Document (name and uuid).

B.2.2.88.2 Child elements

HardwareltemDescription/LegalDocuments/License inherits the child elements of ¢.Document (Extension,
Text, anfl URL).

B.2.2.8P HardwareltemDescription/LegalDocuments/Safety
Base tyge: c:Document

Propertigs: isRef 0, content complex

The HalfdwareltemDescription/LegalDocuments/Safety child element shall identify safety docunjentation
for the subject hardware item.
B.2.2.8P.1 Attributes

HardwayeltemDescription/LegalDocuments/Safety inhietits the attributes of c:Document (name and|uuid).

B.2.2.8p.2 Child elements
HardwayeltemDescription/LegalDocuntents/Safety inherits the child elements of c:Document (EXtension,
Text, anfl URL).

B.2.2.9D HardwareltemDescription/LegalDocuments/Warranty
Base tyge: c:Document

Propertips: isRef-0, content complex

The HardwareltemDescription/LegalDocuments/Warranty —child element shall identify yvarranty
documentation for the subject hardware item.

B.2.2.90.1 Attributes

HardwareltemDescription/LegalDocuments/Warranty inherits the attributes of c:Document (name and

uuid).
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B.2.2.90.2 Child elements

HardwareltemDescription/LegalDocuments/Warranty inherits the child elements of c¢:Document
(Extension, Text, and URL).

B.2.2.91 HardwareltemDescription/NetworkList

Properties: isRef 0, content complex

The HardwareltemDescription/NetworkList child element shall identify how the each port on the hardware
item is connected.

B.2.2.9/1.1 Attributes

HardwayreltemDescription/NetworkList contains no attributes.

B.2.2.9/1.2 Child elements

HardwalreltemDescription/NetworkList contains the following child elerhent:

Name Subclause Type Use

Network B.2.2.92 hc: Network 1...9

B.2.2.9P HardwareltemDescription/NetworkList/Network
Base type: hc:Network
Propertips: isRef 0, content complex

The HafidwareltemDescription/NetworkList/Network child element shall identify the port connectiofn.

B.2.2.9R.1 Attributes

HardwayeltemDescription/NetworkList/Network inherits the attributes of hc:Network (baselndey, count,
incremeptBy, and réplacementCharacter)

B.2.2.9[2.2 Child elements

HardwareltemDescription/NetworkList/Network inherits the child elements of hc:Network (Description,
Extension, and Node).

B.2.2.93 HardwareltemDescription/OperationalRequirements

Base type: hc:OperationalRequirements

Properties: isRef 0, content complex
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The HardwareltemDescription/OperationalRequirements child element shall identify the operational

requirements of the hardware item.

B.2.2.93.1 Attributes

HardwareltemDescription/OperationalRequirements inherits the attributes of hc: OperationalRequirements

(name and uuid).

B.2.2.93.2 Child elements

HardwajreltemDescription/OperationalRequirements inherits the child element of
hc:OpetlationalRequirements (OperationalRequirement).

B.2.2.9% HardwareltemDescription/ParentComponents

Propertigs: isRef 0, content complex

The HdrdwareltemDescription/ParentComponents child element shall, be”a collector elemen{ of the

identifidation of the next-higher assembly of the subject hardware item.

B.2.2.94.1 Attributes

HardwayeltemDescription/ParentComponents contains n@’attributes.

B.2.2.94.2 Child elements

HardwayeltemDescription/ParentCompanents contains the following child element:

Name Subclause Type

Use

Compong¢nt B.2.2.95 c:ltemDescriptionReference

B.2.2.95 HardwareltemDescription/ParentComponents/Component

Base tyge: Extensiowof c:ltemDescriptionReference

Propertips: isRef 0, content complex

The HakdseareltemDescription eutCe ext-higher
assembly of the subject hardware item.
B.2.2.95.1 Attributes
HardwareltemDescription/ParentComponents/Component contains the following attribute:
Name Type Description Use
ID ¢:NonBlankString A user-defined string uniquely identifying the Required

next-higher assembly. Example: Acme Tank.
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B.2.2.95.2 Child elements

HardwareltemDescription/ParentComponents/Component inherits the child elements of
c:ItemDescriptionReference (Definition and DescriptionDocumentReference).

B.2.2.96 HardwareltemDescription/PhysicalCharacteristics

Base type: hc:PhysicalCharacteristics

Properties: isRef 0, content complex

The HafdwareltemDescription/PhysicalCharacteristics child element shall be a collector element of the
identifidation of the mass, volume, and measurements for the subject hardware item.

B.2.2.9p.1 Attributes

HardwayeltemDescription/Physical Characteristics contains no attributes.

B.2.2.96.2 Child elements

HardwayeltemDescription/PhysicalCharacteristics inherits the child’clements of
he:PhysfcalCharacteristics (LinearMeasurements, Mass, Other, and Volume).

B.2.2.9F HardwareltemDescription/PowerRequirements

Base typje: hc:PowerSpecifications

Propertips: isRef 0, content complex

The HardwareltemDescription/PowenRequirements child element shall be a collector elemenf of the
identifigation of ac or dc power requirements for the subject hardware item.

B.2.2.97.1 Attributes

HardwdayreltemDescription/PowerRequirements contains no attributes.

B.2.2.97.2'Child elements

HardwareltemDescription/PowerRequirements inherits the child elements of Ac:PowerSpecifications (DC
and 4AC).

B.2.2.98 Item

The Item complex type shall be the base type for hardware entities.
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B.2.2.98.1 Attributes
Item contains the following attribute:

Name Type Description Use
name c:NonBlankString A descriptive or common name for the hardware | Required

item.
B.2.2.98.2 Child elements
Item contains the following child elements:
1
Name Subclause Type Use

Description B.2.2.99 c:NonBlankString Optiorfal
Extensiop B.2.2.100 c:Extension Optiorfal

B.2.2.9P Item/Description

Base type: ¢.NonBlankString

Propertips: isRef 0, content simple
Facets: minLength 1, whiteSpace replace

The Item/Description child element shall be a description ofithe hardware item.

B.2.2.9p.1 Attributes

Item/Defcription contains no attributes.

B.2.2.9p.2 Child elements

Item/Defcription contains no-Child elements.

B.2.2.1D0 Item/Extension

Base typje: c. Extension

PropertipssisRef 0, content complex

The Item/Extension child element shall provide a specific extension point for use cases that require
elements not provided in the basic structure.

B.2.2.100.1 Attributes

Item/Extension contains no attributes.
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B.2.2.100.2 Child elements

Item/Extension inherits the child element of c:Extension (##other).

B.2.2.101 IVI
Base type: Extension of hc:Driver
Properties: base Ac:Driver, abstract true

The IVI complex type shall be the base type for XML schema elements intended to document properties of
an inter¢hangeable virtual instrumentation (IVI)'~ driver.

B.2.2.1p1.1 Attributes

1VI conthins no attributes.

B.2.2.1p1.2 Child elements

IVI contains the following child elements, in addition to those jinherited from hc:Driver (Bitl¢, Bit32,
Bit64, and Unified):

Name Subclause Type Use
Class B.2.2.102 eNonBlankString 0...9
CompliaficeDocument B.2.2.103 c:Document Optiorfal

B.2.2.1p2 IVI/Class

Base typje: c:NonBlankString

Propertips: isRef 0, content simple
Facets: minLength 1, whiteSpace replace

The 1VI{Class child element shall identify the IVI class (or classes) provided by the IVI driver.

B.2.2.1p2.1(Attributes

IV[/C]LZ A L«Ulltaillb JuLe) dttl i‘uuth.

B.2.2.102.2 Child elements

IVI/Class contains no child elements.

'2 This information is given for the convenience of users of this standard and does not constitute an endorsement by the IEEE of these
products. Equivalent products may be used if they can be shown to lead to the same results.
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B.2.2.103 IVI/ComplianceDocument
Base type: c.Document
Properties: isRef 0, content complex

The IVI/ComplianceDocument child element shall identify the IVI compliance document.

B.2.2.103.1 Attributes

1IVI/ComplianceDocument inherits the attributes of c:Document (name and uuid).

B.2.2.1p3.2 Child elements

1IVI/ComplianceDocument inherits the child elements of c:Document (Extension, Textand URL).

B.2.2.1p4 IVI-C

Base typje: Extension of hc:IVI
Propertigs: base hc:IVI

The IVI;C complex type shall be the base type for XML schema elements intended to document pfoperties
of an I'V]l C language (IVI-C) driver.
B.2.2.1p4.1 Attributes

1VI-C cqntains the following attribute:

Najme Type Description Use
prefix c:NonBlankString A descriptive or common name for the prefix to be Requitled

used for all application programming interface
(API) functions in the IVI-C driver.

B.2.2.1p4.2 Childelements

IVI-C inherits-the"child elements of hc:IVI (Bitl6, Bit32, Bit64, Class, ComplianceDocument, and Unified).

B.2.2.105 IVI-COM
Base type: Extension of hc:IVI
Properties: base hc:IVI

The IVI-COM complex type shall be the base type for XML schema elements intended to document
properties of an IVI component object module (IVI-COM) driver.
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B.2.2.105.1 Attributes

IVI-COM contains the following attribute:

Name Type Description Use
progID c:NonBlankString A user-defined string uniquely identifying the Required

driver class.

B.2.2.105.2 Child elements

IVI-COM inherits the child elements of hc:IVI (Bitl6, Bit32, Bit64, Class, ComplianceDocument, and

Unifie

B.2.2.1
Base tyj]
Properti
The 1V]
properti
B.2.2.1

IVI.NET

D6 IVI.NET
e: Extension of hc:IVI
es: base he: VI

NET complex type shall be the base type for XML schematelements intended to d
ps of an IVLNET driver.

6.1 Attributes

contains the following attribute:

bcument

Name Type Description Use

assembly

QualifiedClassName ¢:NonBlankString A instantiation of the driver class. Requi

B.2.2.1

1VI.COJ

Unified).

B.2.2.1

Base tyy]

6.2 Child elements

/ inherits the child elements of hc:IVI (Bitl6, Bit32, Bit64, Class, ComplianceDocum

D7 LANTriggerPropertyGroup

e: Extension of hc: TriggerPropertyGroup

es.\base hic. TriggerPropertyGroup

Properti

bnt, and

The LANTriggerPropertyGroup complex type shall be the base type for XML schema elements intended to
document properties of a local area network (LAN) trigger.

B.2.2.107.1 Attributes

LANTriggerPropertyGroup inherits the attribute of hc: TriggerPropertyGroup (name).
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B.2.2.107.2 Child elements

LANTriggerPropertyGroup inherits the child elements of hAc:TriggerPropertyGroup (Description and

Extension).

B.2.2.108 LevelType

The LevelType complex type shall be the base type for XML schema elements intended to document

properties of an analog voltage in order for a trigger to occur.

B.2.2.1p8.1 Attributes

LevelType contains the following attributes:

Name Type Description Use
number(fBits xs:int The resolution of the trigger signal amplitude Requitled
reading. An integer number shall be specified.
units hc:LevelUnits The units associated with the triggergignal Required
amplitude. Either %FullScale or%/-V shall be
specified.
value xs:double The amplitude of the trigget, signal. Required

B.2.2.1D8.2 Child elements

LevelType contains no child elements.

B.2.2.1p9 Mapping

The Mapping complex type shall be the'base type for XML schema elements intended to
mapping of capabilities to ports of the-hardware item.

B.2.2.109.1 Attributes

docuinent the

Mapping inherits the attributes of the c:RepeateditemAttributes attribute group (baselndex| count,

b

incremeptedBy, and‘replacementCharacter).

B.2.2.1p9:2 Child elements

Mapping contains the following child element:

Name Subclause Type

Use

Map B.2.2.110 hc:Network

B.2.2.110 Mapping/Map
Base type: hc:Network

Properties: isRef 0, content complex
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The Mapping/Map child element shall identify a specific capability to a specific port.

B.2.2.110.1 Attributes

Mapping/Map inherits the attributes of hc:Network (baselndex, count, incrementedBy, and
replacementCharacter).

B.2.2.110.2 Child elements

Mapping/Map inherits the child elements of hc:Network (Description, Extension, and Node).

B.2.2.1{11 MatrixPort

Base tyge: Extension of Ac:Repeateditem
Propertips: base hc:Repeateditem

The MdtrixPort complex type shall be the base type for XML schema ¢léments intended to dpcument
propertips of matrix switch port(s).
B.2.2.1{11.1 Attributes
MatrixPort inherits the attributes of hc:Repeatedltem/(baselndex, count, incrementedBy, nape, and
replaceqientCharacter).
B.2.2.1(11.2 Child elements

MatrixBort inherits the child elements:of /ic: Repeateditem (Description, and Extension).

B.2.2.1{12 MatrixSwitch
Base tyge: Extension ofihic-Ttem
Propertips: base hc{tem

The MalrixSwifch complex type shall be the base type for XML schema elements intended to document the
name of| a\matrix switch.

B.2.2.112.1 Attributes

MatrixSwitch inherits the attribute of hc:ltem (name).

B.2.2.112.2 Child elements

MatrixSwitch contains the following child elements, in addition to those inherited from hc:ltem
(Description, and Extension):
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Name Subclause Type Use
Columns B.2.2.113 — Required
Rows B.2.2.115 — Required

B.2.2.113 MatrixSwitch/Columns

Properties: isRef 0, content complex

The MatrixSwitch/Columns child element shall document properties of the columns of a matrix switch.

B.2.2.1[3 1 Attributes

MatrixSwitch/Columns contains no attributes.

B.2.2.1113.2 Child elements

MatrixSpitch/Columns contains the following child element:

Name

Subclause

Type

Use

Pin

B.2.2.114

he:MatrixPopt

B.2.2.114 MatrixSwitch/Columns/Pin

Base typje: hc:MatrixPort

Propertigs: isRef 0, content complex

The MdrixSwitch/Columns/Pin child element shall document properties of the pin in the columns of a

matrix spwitch.

B.2.2.1{14.1 Attributes

MatrixSwitch/Columns/Pisr jnherits the attributes of hc:MatrixPort (baselndex, count, increm¢ntedBy,

name, aphd replacement€haracter).

B.2.2.114.2 Child elements

MatrixSwitch/Columns/Pin inherits the child elements of ic:MatrixPort (Description and Extension).

B.2.2.115 MatrixSwitch/Rows

Properties: isRef 0, content complex

The MatrixSwitch/Rows child element shall document properties of the rows of a matrix switch.

Published by IEC under license from IEEE. © 2010 IEEE. All rights reserved.



https://iecnorm.com/api/?name=e61035eade7c0aa93e7b0e31666256a2

IEC 61671:2012
IEEE Std 1671-2010 -183 -

B.2.2.115.1 Attributes

MatrixSwitch/Rows contains no attributes.

B.2.2.115.2 Child elements

MatrixSwitch/Rows contains the following child element:

Name Subclause Type Use
Pin B.2.2.116 he:MatrixPort l1...0
B.2.2.116 MatrixSwitch/Rows/Pin
Base type: hc:MatrixPort
Propertips: isRef 0, content complex
The MadlrixSwitch/Rows/Pin child element shall document properties of the(pin in the rows of § matrix
switch.
B.2.2.1{16.1 Attributes
MatrixSwitch/Rows/Pin inherits the attributes of hc:MatrixPort (baselndex, count, incrementedBy, name,
and replacementCharacter).
B.2.2.1{16.2 Child elements
MatrixSpitch/Rows/Pin inherits the child elements of hc:MatrixPort (Description and Extension).
B.2.2.1(17 MinPulseWidthType
The MipPulseWidthType complex type shall be the base type for XML schema elements intdnded to
document the minimum pulse width of a digital-signal-based trigger.

B.2.2.117.1 Attributes

MinPuldeWidthType contains the following attributes:
Name Type Description Use
units hc:PulseUnits The dimension associated with the pulse width’s value. Required
Allowable dimensions shall be S, mS, uS, nS, pS, or fS.
value xs:double The numeric value of the pulse width. Required
B.2.2.117.2 Child elements

MinPulseWidthType contains no child elements.
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B.2.2.118 Network

The Network complex type shall be the base type for XML schema elements intended to document
properties of how various hardware entities are connected.

B.2.2.118.1 Attributes

Network inherits the attributes of the c:RepeateditemAttributes attribute group (baselndex, count,
incrementedBy, and replacementCharacter).

B.2.2.1{18.2 Child elements

NetworHl contains the following child elements:

Name Subclause Type Use
Description B.2.2.119 c:NonBlankString Optiorfal
Extensiop B.2.2.120 c:Extension Optiorfal
Node B.2.2.121 he:NetworkNode 1...0d

B.2.2.1(19 Network/Description

Base type: ¢.NonBlankString

Propertips: isRef 0, content simple
Facets: minLength 1, whiteSpace replace

The Network/Description child element shall provide a description of the network connection.

B.2.2.1/19.1 Attributes

Networl/Description containsmo, attributes.

B.2.2.1119.2 Child elements

Networl/Description contains no child elements.

B.2.2.120 Network/Extension
Base type: c.Extension
Properties: isRef 0, content complex

The Network/Extension child element shall provide a specific extension point for use cases that require
elements not provided in the basic structure.
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B.2.2.120.1 Attributes

Network/Extension contains no attributes.

B.2.2.120.2 Child elements

Network/Extension inherits the child element of c:Extension (##other).

B.2.2.121 Network/Node

Base type: hc:NetworkNode

Propertips: isRef 0, content complex

The Nefwork/Node child element shall identify the properties of the network node tp, which the Hardware

item is donnected.

B.2.2.1R1.1 Attributes

Networkl/Node contains no attributes.

B.2.2.1R21.2 Child elements

Networl/Node inherits the child elements of hc:NetworkNode (Description, Extension, and Path).

B.2.2.1R2 NetworkNode

The NegworkNode complex type shall\be the base type for XML schema elements intended to dpcument

propertigs of the network node to which the hardware item is connected.

B.2.2.1R2.1 Attributes

NetworkNode contains'1o attributes.

B.2.2.1R2.2'Child elements

NetworkNode contains the following child elements:

Name Subclause Type Use
Description B.2.2.123 c:NonBlankString Optional
Extension B.2.2.124 c:Extension Optional
Path B.2.2.125 c:NonBlankString Required

B.2.2.123 NetworkNode/Description

Base type: ¢.NonBlankString
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Properties: isRef 0, content simple

Facets: minLength 1, whitespace replace

The NetworkNode/Description child element shall describe the network node to which the hardware item is
connected.

B.2.2.123.1 Attributes

NetworkNode/Description contains no attributes.

B.2.2.1

Network

B.2.2.1
Base tyy
Properti

The Ne
require

B.2.2.1

Network

B.2.2.1

Network

B.2.2.1

Base tyy]

3.2 Child elements

[Node/Description contains no child elements.

P4 NetworkNode/Extension
e: c:Extension
bs: isRef 0, content complex

workNode/Extension child element shall provide asspecific extension point for use cg
blements not provided in the basic structure.

4.1 Attributes

INode/Extension contains no attributes:

4.2 Child elements

[INode/Extension inherits‘the child element of ¢. Extension (##other).

P5 NetworkNode/Path

e: Extenston of c: NonBlankString

Properti

psiisRef 0, content simple

Facets: minLength 1, whitespace replace

ses that

The NetworkNode/Path child element describes the XPath expression that shall evaluate to a single node.
This single node is part of the path.

B.2.2.125.1 Attributes

NetworkNode/Path contains the following attributes:
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Name Type Description Use
documentld ¢:NonBlankString The UUID for the document referenced by the Optional
element.

B.2.2.125.2 Child elements

NetworkNode/Path contains no child elements.

B.2.2.126 Nominal

Base tyre Ex_tgnci.nﬂ of he-Snecification
—_—

Propertips: base hc:Specification

The Nominal complex type shall describe specifications of the instrument that are true/by design (However,
not testgd or measured).

B.2.2.126.1 Attributes

Nominal inherits the attribute of hc:Specification (name).

B.2.2.126.2 Child elements

Nomina| inherits the child elements of Ac:Specification (Conditions, Definition,

ExclusieOptions, Graph, Limits, RequiredOptions, and"Supplementallnformation).

B.2.2.1R7 OperationalRequirements

Destription,

The Opé¢rationalRequirements complex.type shall be the base type for XML schema elements int¢nded to
document the operational requirements that must be satisfied in order for proper operation of the Hardware

item.

B.2.2.1R7.1 Attributes

OperatipnalRequirements contains the following attributes:

Name Type Description Use
warmUp iulc Ab.k_llulal.iUu T‘uc Wartr-up LiulC Uf Lhc hcu\.llwruc itcul. chuhlcd
B.2.2.127.2 Child elements
OperationalRequirements contains the following child element:

Name Subclause Type Use
OperationalRequirement B.2.2.128 c:NamedValue l1...o
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B.2.2.128 OperationalRequirements/OperationalRequirement

Base type: c:NamedValue

Properti

es: isRef 0, content complex

The OperationalRequirements/OperationalRequirement child element shall textually describe an

operatio

nal requirement of the hardware item.

B.2.2.128.1 Attributes

Operati

B.2.2.1

Operati
(Collect

B.2.2.1

The Phy
docume

bnalRequirements/OperationalRequirement inherits the attribute of c:NamedValue (name).

8.2 Child elements
bnalRequirements/OperationalRequirement inherits the child elements™ of c¢:NamedValue
fon, Datum, and IndexedArray).
P9 PhysicalCharacteristics

sicalCharacteristics complex type shall be the base type for XML schema elements int¢nded to
nt the physical characteristics of a hardware item.

B.2.2.1R9.1 Attributes

PhysicalCharacteristics contains no attributes.

B.2.2.129.2 Child elements

PhysicalCharacteristics containg the following child elements:

Name Subclause Type Use
LinearM¢asurements B.2.2.130 — Optiorfal
Mass B.2.2.135 c:double Optionjal
Other B.2.2.136 — Optiorfal
Volume B.2.2.138 c:double Optiorfal
B.2.2.130 PhysicalCharacteristics/LinearMeasurements

Properti

es: isRef 0, content complex

The PhysicalCharacteristics/LinearMeasurements child element shall be a collector element of the
identification of the lineal measurements of the subject hardware item.

B.2.2.1

30.1 Attributes

PhysicalCharacteristics/LinearMeasurements contains no attributes.
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B.2.2.130.2 Child elements

PhysicalCharacteristics/LinearMeasurements contains the following child elements:

Name Subclause Type Use
Depth B.2.2.131 c:double Optional
Height B.2.2.132 c:double Optional
RackUSize B.2.2.133 — Optional
Width B.2.2.134 c:double Optional

B.2.2.131 PhysicalCharacteristics/LinearMeasurements/Depth

Base tyy]

Properti

The PhpsicalCharacteristics/LinearMeasurements/Depth child element shall identify the line
ment of the subject hardware item.

measurg

B.2.2.1
Physica
standarq
B.2.2.1
Physica
ErrorLi
B.2.2.1
Base tyy]
Properti

The Ph
measureg

es: isRef 0, content complex

31.1 Attributes

31.2 Child elements

B2 PhysicalCharacteristics/LinearMeasurements/Height

es: isRef 0, contentComplex

e: c.double

Characteristics/LinearMeasurements/Depth inherits the attfibutes of c.double (nonStandprdUnit,
Y Unit, unitQualifier, and value).

Characteristics/LinearMeasurements/Dépth inherits the child elements of c:double (Confidence,
nits, Range, and Resolution).

e: c.double

sical Characteristics/LinearMeasurements/Height child element shall identify the linea] height
ment of-the subject hardware item.

B.2.2.1

PhysicalCharacteristics/LinearMeasurements/Height inherits the attributes of c:double (nonStandardUnit,

2.1 Attributes

standardUnit, unitQualifier, and value).

B.2.2.132.2 Child elements

PhysicalCharacteristics/LinearMeasurements/Height inherits the child elements of c:double (Confidence,

ErrorLimits, Range, and Resolution).

Published by IEC under license from IEEE. © 2010 IEEE. All rights reserved.

1 depth


https://iecnorm.com/api/?name=e61035eade7c0aa93e7b0e31666256a2

IEC 61671:2012
-190 - IEEE Std 1671-2010

B.2.2.133 PhysicalCharacteristics/LinearMeasurements/RackUSize

Properties: isRef 0, content complex

The PhysicalCharacteristics/LinearMeasurements/RackUSize child element shall identify the rack unit size
of the subject hardware item.

B.2.2.133.1 Attributes

PhysicalCharacteristics/LinearMeasurements/RackUSize contains the following attribute:

Name Type Description

Use

value

xs:double The dimensionless rack unit height of the
hardware item. Example: 3.
Note that 1 rack unit is 1.75 in (44.45 mm).

Required

B.2.2.1

Physica

B.2.2.1
Base tyy

Properti

B3.2 Child elements

Characteristics/LinearMeasurements/RackUSize contains no child, élements.

B4 PhysicalCharacteristics/LinearMeasurements/Width
e: c.double

bs: isRef 0, content complex

The PhjsicalCharacteristics/LinearMeasurements/Width child element shall identify the linedl width

measurg

B.2.2.1

Physica
standar{

B.2.2.1

Physica
ErrorLi

ment of the subject hardware item.

34.1 Attributes

Characteristics/LinearMeasurements/Width inherits the attributes of c:double (nonStandprdUnit,

Unit, unitQualifier sand value).

B4.2 Childelements

Chardcteristics/LinearMeasurements/Width inherits the child elements of c:double (Confidence,

nits, Range, and Resolution).

B.2.2.135 PhysicalCharacteristics/Mass

Base type: c:double

Properties: isRef 0, content complex

The PhysicalCharacteristics/Mass child element shall identify the mass of the subject hardware item.
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B.2.2.135.1 Attributes

PhysicalCharacteristics/Mass

unitQualifier, and value).

B.2.2.135.2 Child elements

-191 -

inherits the attributes of c:double (nonStandardUnit, standardUnit,

PhysicalCharacteristics/Mass inherits the child elements of c.double (Confidence, ErrorLimits, Range, and
Resolution).

B.2.2.1B6 PhysicalCharacteristics/Other

Propertips: isRef 0, content complex

The Phy

hardwarg item not delineated as a child element of PhysicalCharacteristics.

B.2.2.1B86.1 Attributes

Physica

B.2.2.1

Physica

Characteristics/Other contains no attributes.

36.2 Child elements

Characteristics/Other contains the following ¢hild element:

sical Characteristics/Other child element shall identify other physical charaeteristics of th¢ subject

Name Subclause

Type

Use

Value

B.2.2.137

c:NamedValue

B.2.2.1
Base tyy]
Properti

The Phy
the subj

B7 PhysicalCharacteristics/Other/Value
e: c:NamedValue

es: isRef 0, content complex

B.2.2.1

PhysicalCharacteristics/Other/Value inherits the attribute of c: NamedValue (name).

BZ4 Attributes

sical Chargcteristics/Other/Value child element shall identify any other physical charactetistics of
bct hardware item not specifically contained within the PhysicalCharacteristics complex type.

B.2.2.137.2 Child elements

PhysicalCharacteristics/Other/Value inherits the child elements of c:NamedValue (Collection, Datum, and
IndexedArray).
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B.2.2.138 PhysicalCharacteristics/Volume
Base type: c:double
Properties: isRef 0, content complex

The PhysicalCharacteristics/Volume child element shall identify the physical volume of the subject
hardware item.

B.2.2.138.1 Attributes

PhysicalCharacteristics/Volume inherits the attributes of c:double (nonStandardUnit, standprdUnit,
unitQudyifier, and value).

B.2.2.188.2 Child elements

PhysicalCharacteristics/Volume inherits the child elements of c:double (Confidence, ErrorLimits| Range,
and Res§lution).

B.2.2.1B9 PowerSpecifications

The PoperSpecifications complex type shall be the base type for XML schema elements intgnded to
document the input power requirements of a hardware item

B.2.2.1B89.1 Attributes

PowerSpecifications contains no attributes.

B.2.2.189.2 Child elements

PowerSpecifications contains.one of the following child elements:

Name Subclause Type Use
Choice AC B.2.2.140 — 1...
DC B.2.2.148 —

NOTE-}Choicesindicates that only one of these elements may be specified.

B.2.2.140 PowersSpecifications/AC

Properties: isRef 0, content complex

The PowerSpecifications/AC child element shall be a collector element of the identification of ac power
characteristics for the subject hardware item.
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B.2.2.140.1 Attributes

PowerSpecifications/AC contains the following attribute:

-193 -

Name Type Description Use
phase xs:double The dimensionless number of phases to the ac Optional
power form. The default shall be 1. Example: 3
(indicating a three-phase ac requirement that is
either a delta or a wye configuration).
B.2.2.140.2 Child elements
PowerSpecifications/AC contains the following child elements:
Name Subclause Type Use
Choice Amperage B.2.2.141 c:Limit Required
PowerDraw B.2.2.146 c.Limit
ConnectorPins B.2.2.142 — Optiorfal
Description B.2.2.144 ¢:NonBlankString Optional
Frequency B.2.2.145 c:Limit Required
Voltage B.2.2.147 cLimit Required

NOTE-}Choice indicates that only one of these elements may be specified.

B.2.2.141 PowerSpecifications/AC/Amperage

Base tyge: c:Limit

Propertips: isRef 0, content complex

The PowerSpecifications/AC/Amperage child-clement shall identify the amperage of the identified phase.

B.2.2.141.1 Attributes

PowerSpecifications/AC/Aniperage inherits the attributes of c:Limit (name and operator).

B.2.2.141.2 Child.elements

PowerSpecifications/AC/Amperage inherits the child elements of c:Limit (Description, Hxpected,
Extensidn,"LimitPair, Mask, and SingleLimif).

B.2.2.142 PowerSpecifications/AC/ConnectorPins

Properties: isRef 0, content complex

The PowerSpecifications/AC/ConnectorPins child element shall identify the ac power connector pins.

B.2.2.142.1 Attributes

PowerSpecifications/AC/ConnectorPins contains no attributes.
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B.2.2.142.2 Child elements

PowerSpecifications/AC/ConnectorPins contains the following child element:

Name Subclause Type Use

ConnectorPin B.2.2.143 c:ConnectorLocation 1...0

B.2.2.143 PowerSpecifications/AC/ConnectorPins/ConnectorPin

Properties: isRef 0, content complex

Th P [/ L 14 . vav/al 4 D /Al £ D lald 1 + Laoll o $a 5 S 1
¢ PoprerSpecifieationsiAErConnectorRins/ConnectorRin—ehtd—element—shat—dentify—a—partipular ac

power cpnnector pin.

B.2.2.143.1 Attributes

PowerSpecifications/AC/ConnectorPins/ConnectorPin contains the following attributes:

Name Type Description Use
connectorID c:NonBlankString A user-defined string uniquelyyidentifying the Required
connector.
pinlD c:NonBlankString A user-defined stringvniquely identifying the Optiorfal

pin within the conmnector.

B.2.2.143.2 Child elements

PowerSpecifications/AC/ConnectorPins/ConnectorPin contains no child elements.

B.2.2.144 PowerSpecifications/AC/Description

Base typje: c:NonBlankString

Propertips: isRef 0, content sithple
Facets: jninLength 1, whiteSpace replace
The PoWerSpecifications/AC/Description child element shall describe the ac power. This description may

include [such <dtemS as three-phase configurations (delta or wye), electromagnetic interferepce and
electromagnétic compatibility (EMI/EMC) characteristics, etc.

B.2.2.144.1 Attributes

PowerSpecifications/AC/Description contains no attributes.

B.2.2.144.2 Child elements

PowerSpecifications/AC/Description contains no child elements.
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B.2.2.145 PowerSpecifications/AC/Frequency

Base type: c:Limit

Properties: isRef 0, content complex

The PowerSpecifications/AC/Frequency child element shall identify the frequency of the identified phase.

B.2.2.145.1 Attributes

PowerSpecifications/AC/Frequency inherits the attributes of c:Limit (name and operator).

B.2.2.145.2 Child elements

PowerS}
Extensid

B.2.2.146 PowerSpecifications/AC/PowerDraw

Base tyy

Propertigs: isRef 0, content complex

The Poy
as uppe]

B.2.2.146.1 Attributes

PowerS}

B.2.2.146.2 Child elements

PowerS}
Extensid

ecifications/AC/Frequency inherits the child elements of c:Limit (Description, K
n, LimitPair, Mask, and SingleLimit).

e: c.Limit

erSpecifications/AC/PowerDraw child element §hall indicate the amount of current (in a

becifications/AC/PowerDraw imhetits the attributes of ¢:Limit (name and operator).

ecifications/AG/PowerDraw inherits the child elements of c:Limit (Description, K
n, LimitPair;Mask, and SingleLimit).

B.2.2.1|47 PowerSpecifications/AC/Voltage

and lower limits, demanded of a supply circuit.by the parent entity inheriting this data typd.

xpected,

nperes),

xpected,

Base type: c:Limit

Properties: isRef 0, content complex

The PowerSpecifications/AC/Voltage child element shall identify the voltage of the identified phase.

B.2.2.147.1 Attributes

PowerSpecifications/AC/Voltage inherits the attributes of ¢:Limit (name and operator).
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B.2.2.147.2 Child elements

PowerSpecifications/AC/Voltage inherits the child elements of c¢:Limit (Description, Expected, Extension,
LimitPair, Mask, and SingleLimif).

B.2.2.148 PowerSpecifications/DC

Properties: isRef 0, content complex

The PowerSpecifications/DC child element shall be a collector of a hardware item’s description and
permits the identification of dc power characteristics for the subject hardware item.

B.2.2.148.1 Attributes

PowerSpecifications/DC contains the following attributes:

Name Type Description Use
polarity xs:double An indication of the polarity of the’dc voltage Optiorfal
with respect to ground. Examples® positive and
negative.
ripple xs:double The ac component of theé'de voltage. Optiorfal

B.2.2.148.2 Child elements

PowerSpecifications/DC contains the following child elements:

Name Subclaase Type Use
Choice Amperage B.2.2.149 c:Limit Required
PowerDraw B.2.2:153 c:Limit
ConnectorPins B.2.2.150 — Optiorfal
Description B.2.2.152 c:NonBlankString Optiorfal
Voltage B.2.2.154 c-Limit Required

NOTE-}Choice indicates that ohly one of these elements may be specified.

B.2.2.149 PowerSpecifications/DC/Amperage
Base tyge: c:Liniit

Propertips:isRef 0, content complex

The PowerSpecifications/DC/Amperage child element shall identify the amperage of the dc power.

B.2.2.149.1 Attributes

PowerSpecifications/DC/Amperage inherits the attributes of ¢.Limit (name and operator).
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B.2.2.149.2 Child elements

PowerSpecifications/DC/Amperage inherits the child elements of c:Limit (Description, Expected,
Extension, LimitPair, Mask, and SingleLimif).

B.2.2.150 PowerSpecifications/DC/ConnectorPins

Properties: isRef 0, content complex

The PowerSpecifications/DC/ConnectorPins/ConnectorPin child element shall identify the dc power
connector pins.

B.2.2.1p50.1 Attributes

PowerSpecifications/DC/ConnectorPins contains no attributes.

B.2.2.1p0.2 Child elements

PowerSpecifications/DC/ConnectorPins contains the following child eleément:

Name Subclause Type Use

ConnectgrPin B.2.2.151 c:ConnectorLocation 1...9

B.2.2.1p1 PowerSpecifications/DC/ConnectorPins/ConnectorPin
Propertips: isRef 0, content complex

The PopwerSpecifications/DC/ConnectorPins/ConnectorPin child element shall identify a partigular dc
power cpnnector pin.
B.2.2.1p51.1 Attributes

PowerSpecifications/DC/ConnectorPins/ConnectorPin contains the following attributes:

Name Type Description Use
connectofID c:NonBlankString A user-defined string uniquely identifying the Requitled
connector.
pinlD c:NonBlankString A user-defined string uniquely identifying the Optiorfal

P WithiTT the cormectoT-

B.2.2.151.2 Child elements

PowerSpecifications/DC/ConnectorPins/ConnectorPin contains no child elements.

B.2.2.152 PowerSpecifications/DC/Description

Base type: c:NonBlankString

Properties: isRef 0, content simple
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Facets: minLength 1, whiteSpace replace

The PowerSpecifications/DC/Description child element shall describe the dc power.

B.2.2.1

52.1 Attributes

PowerSpecifications/DC/Description contains no attributes.

B.2.2.1

52.2 Child elements

PowerSpecifications/DC/Description contains no child elements.

B.2.2.1

b3 PowerSpecifications/DC/PowerDraw

Base tyge: c:Limit

Properti

es: isRef 0, content complex

The PowerSpecifications/DC/PowerDraw child element shall indicate the amount of current (in a

as uppeq] and lower limits, demanded of a supply circuit by the parent€ntity inheriting this data typd.

B.2.2.1

53.1 Attributes

PowerSpecifications/DC/PowerDraw inherits the attributes of ¢:Limit (name and operator).

B.2.2.1

53.2 Child elements

PowerSpecifications/DC/PowerDraw. inherits the child elements of c:Limit (Description, E
Extensidn, LimitPair, Mask, and SingleLimit).

B.2.2.1

b4 PowerSpecifications/DC/Voltage

Base tyge: c:Limit

Properti

es: isRef-0, content complex

nperes),

xpected,

The PowerSpecifications/DC/Voltage child element shall identify the voltage of the dc power.

B.2.2.1

54.1 Attributes

PowerSpecifications/DC/Voltage inherits the attributes of c.Limit (name and operator).

B.2.2.1

54.2 Child elements

PowerSpecifications/DC/Voltage inherits the child elements of c¢:Limit (Description, Expected, Extension,

LimitPa

ir, Mask, and SingleLimit).
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B.2.2.155 Register

Base type: Extension of hc:ControlLanguage

Properties: base hc:ControlLanguage

The Register complex type shall be the base type for XML schema child elements intended to identify the
document that contains the instrument’s register commands.

B.2.2.155.1 Attributes

Registe

contains no attributes.

B.2.2.1p5.2 Child elements

Registe

B.2.2.1
Base tyy
Properti
The Rej
multiplg
B.2.2.1

Repeate
c:Reped]

inherits the child element of hc:ControlLanguage (Documentation).

56 Repeateditem

e: Extension of Aic:Item

Es: base hc. ltem

eatedItem complex type shall be the base type. for XML schema elements intended to d
identical items with a single element within ah.nstance document.

6.1 Attributes

/ltem inherits the attributes” from hc:ltem (rame) as well as those fr
fedltemAttributes attribute group (baselndex, count, incrementedBy, and replacementChard

B.2.2.1p6.2 Child elements

Repeate

/1tem inherits the child elements of fic.ltem (Description and Extension).

B.2.2.1p7 Resource

bcument

m the
cter):

Base type: Extension of Ac:Repeateditem

Properties: base hc:Repeateditem

The Resource complex type shall be the base type for XML schema elements intended to document a
resource and define its interface(s).
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B.2.2.157.1 Attributes

Resource contains the following attribute, in addition to those inherited from hc:Repeateditem (baselndex,
count, incrementedBy, name, and replacementCharacter):

Name Type Description Use

index xs:init The index of the element within an Optional
hc:Repeatedltem array.

B.2.2.157.2 Child elements

Resourc contains the follow 1ng child P]Pmpnfc) 1n-—addition to those inherited from he:Rene fpd[[em
(Description and Extension):

Name Subclause Type Use
Interface B.2.2.158 c:Interface Requitled
Triggers B.2.2.159 he:Triggers Optiorfal

B.2.2.1p8 Resource/Interface

Base tyge: c:Interface
Propertips: isRef 0, content complex

The Respurce/Interface child element shall identify the electtical interface(s) to the hardware item.

B.2.2.1p8.1 Attributes

Resource/Interface contains no attributes.

B.2.2.1p8.2 Child elements

Resourde/Interface inherits théchild element of c.Interface (Ports).

B.2.2.159 Resourcef/Triggers

Base type: hc: Friggers

Propertipss.isRef 0, content complex

The Resource/Triggers child element shall identify the triggering associated with the hardware item.

B.2.2.159.1 Attributes

Resource/Triggers contains no attributes.
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B.2.2.159.2 Child elements

Resource/Triggers inherits the child element of Ac: Triggers (Trigger).

B.2.2.160 Resources

The Resources complex type shall be the base type for XML schema elements intended to document
resources and define their interfaces.

B.2.2.160.1 Attributes

Resourdes contains no attributes.

B.2.2.160.2 Child elements

Resourdes contains the following child element:

Name Subclause Type Use

Resourcg B.2.2.161 he:Resource 1...9

B.2.2.1p1 Resources/Resource
Base tyfje: hc:Resource
Propertigs: isRef 0, content complex

The Respurces/Resource child element shall identify a resource and to define the resources interfacg.

B.2.2.1p1.1 Attributes

Resourdes/Resource inherits thevattributes of Ac:Resource (baselndex, count, incrementedBy, indek, name,
and replacementCharacter);

B.2.2.1p1.2 Child‘elements

Resourdes/Resource inherits the child elements of Ac:Resource (Description, Extension, Interfgce, and
Triggersy).

B.2.2.162 SCPI

Base type: Extension of hc:ControlLanguage

Properties: base hc:ControlLanguage

The SCPI complex type shall be the base type for XML schema elements intended to identify the document
that contains the instrument’s SCPI commands.

Published by IEC under license from IEEE. © 2010 IEEE. All rights reserved.



https://iecnorm.com/api/?name=e61035eade7c0aa93e7b0e31666256a2

IEC 61671:2012
-202 - IEEE Std 1671-2010

B.2.2.162.1 Attributes

SCPI contains no attributes.

B.2.2.162.2 Child elements

SCPI inherits the child element of hc:ControlLanguage (Documentation).

B.2.2.163 SoftwareTriggerPropertyGroup

Base tyy]
Properti
The So
intendeq
B.2.2.1

Softwar

B.2.2.1

Softwar
Extensid

B.2.2.1

e: Extension of hic: TriggerPropertyGroup

es: base hc: TriggerPropertyGroup

twareTriggerPropertyGroup complex type shall be the base type for XMID schema ¢
to document properties of a trigger initiated by software.

63.1 Attributes

TriggerPropertyGroup inherits the attribute of hc: TriggerPropertyGroup (name).

3.2 Child elements

b TriggerPropertyGroup inherits the child elements of Ac: TriggerPropertyGroup (Descrip|

n).

b4 Specification

lements

yion and

Propertips: abstract true
The Spdcification complex type*shall be the base type for XML schema elements intended to dpcument
each of the actual speeifications used to develop the instruments: hc:Characteristic, hc:Feature,
hc:Guatlanteed, he: Nominal, he: Typical, or he:Specifications collections.
B.2.2.1p4.1 Attributes
Specificution’contains the following attribute:

Name Type Description Use
name c:NonBlankString A descriptive or common name for the specification. Required

Example: Acme ABCD DMM Product Specifications.
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B.2.2.164.2 Child elements

Specification contains the following child elements:

Name Subclause Type Use
Conditions B.2.2.165 he:SpecificationConditions Optional
Definition B.2.2.166 — Optional
Description B.2.2.169 ¢:NonBlankString Required
ExclusiveOptions B.2.2.170 — Optional
Graph B.2.2.172 — Optional
Limits BR22 175 — ﬂpfinnlal
RequiredOptions B.2.2.176 — Opfioral
Supplempntallnformation B.2.2.179 c:NonBlankString 0%..00

B.2.2.1p5 Specification/Conditions

Base tyfje: hc:SpecificationConditions

Propertips: isRef 0, content complex

The Spdcification/Conditions child element shall identify the conditions under which the specifi¢ation is
measuregd.

B.2.2.1p5.1 Attributes

Specificution/Conditions contains no attributes.

B.2.2.165.2 Child elements

Specificqition/Conditions inherits th¢"child element of Ac:SpecificationConditions (Condition).

B.2.2.166 Specification/Definition
Propertigs: isRef 0, content complex

The Spgcification/Definition child element shall provide the mathematical description of how the
specificgtion(is defined and verified, or it shall identify the document where the definition can be found.
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Specification/Definition contains no attributes.

B.2.2.166.2 Child elements

Specification/Definition contains one of the following child elements:
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Name Subclause Type Use
Choice Document B.2.2.167 c:Document Required
TUA‘L B.ﬁ.ﬁ.lUg L.I‘VYUILBZMILIKSLI[.H"{
NOTE——Choice indicates that only one of these elements may be specified.
B.2.2.1p7 Specification/Definition/Document
Base type: c.Document
Propertigs: isRef 0, content complex

The Spd
definitiq

B.2.2.1

Specific

B.2.2.1

Specific

B.2.2.1
Base tyy

Properti

ns can be located.

b7.1 Attributes

p7.2 Child elements

e: c.NonBlankString

es: isRef @ Content simple

Facets:

inllength 1, whiteSpace replace

b8 Specification/Definition/Text

tion/Definition/Document inherits the attributes.of c:Document (name and uuid).

cification/Definition/Document child element shall identify thedocument where the specffication

tion/Definition/Document inhetits the child elements of ¢.Document (Extension, Text, and [URL).

The Specification/Definition/Text child element shall provide a description of the speciiication and provide
a description of how the specification is verified.

B.2.2.168.1 Attributes

Specification/Definition/Text contains no attributes.

B.2.2.168.2 Child elements

Specification/Definition/Text contains no child elements.

| Published by IEC under license from IEEE. © 2010 IEEE. All rights reserved.



https://iecnorm.com/api/?name=e61035eade7c0aa93e7b0e31666256a2

IEC 61671:2012
IEEE Std 1671-2010 - 205 -

B.2.2.169 Specification/Description

Base type: c:NonBlankString

Properties: isRef 0, content simple

Facets: minLength 1, whiteSpace replace

The Specification/Description child element shall provide a short description in English of the
specification.

B.2.2.1

Specific

B.2.2.1

Specific

B.2.2.1
Properti

The Sp
installed

B.2.2.1

Specific

B.2.2.1

Specific

69.1 Attributes

tion/Description contains no attributes.

69.2 Child elements

tion/Description contains no child elements.

70 Specification/ExclusiveOptions
es: isRef 0, content complex

cification/ExclusiveOptions child element shallsidentify any instrumentation options
in the instrument, would invalidate the specification.

70.1 Attributes

ution/ExclusiveOptions containg.no attributes.

70.2 Child elements

ation/Exclusive@ptions contains the following child element:

that, if

Naime Subclause Type Use

Option

B.2.2.171 ¢:NonBlankString 1...

B.2.2.1

71 Specification/ExclusiveQptions/Option
{Opt

Base type: c:NonBlankString

Properties: isRef 0, content simple

Facets: minLength 1, whiteSpace replace

The Specification/ExclusiveOptions/Option child element shall identify an instrument option that, if
installed in the instrument, would invalidate the specification.
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B.2.2.171.1 Attributes

Specification/ExclusiveOptions/Option contains no attributes.

B.2.2.171.2 Child elements

Specification/ExclusiveOptions/Option contains no child elements.

B.2.2.172 Specification/Graph

Properti

The Spd
to huma
where tli

B.2.2.1

Specific

B.2.2.1

Specific

es: isRef 0, content complex

cification/Graph child element shall identify specification(s) that can be representéd and c
ns only graphically. This identification shall be either via extension or by specifying {|
e graphical data can be located.

72.1 Attributes

tion/Graph contains no attributes.

72.2 Child elements

tion/Graph contains one of the following child eléments:

bnveyed
he URL

Name Subclause Type

Use

Choice

Extension B.2.2.173 c:Extension Requif
URL B.2.2.174 ¢:NonBlankURI

NOTEA

—Choice indicates that only one of thesg'elements may be specified.

B.2.2.1
Base tyy
Properti

The Spé
require

73 Specification/Graph/Extension
e: c:Extension
bs: isRef 0, content complex

cification/Graph/Extension child element shall provide a specific extension point for use ¢
blements not provided in the basic structure.

hses that

B.2.2.173.1 Attributes

Specification/Graph/Extension contains no attributes.

B.2.2.173.2 Child elements

Specification/Graph/Extension inherits the child element of c. Extension (##other).
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B.2.2.174 Specification/Graph/URL
Base type: c:NonBlankURI

Properties: isRef 0, content simple
Facets: minLength 1

The Specification/Graph/URL child element shall identify the URL where the graphical data can be
located.

B.2.2.174.1 Attributes

Specificution/Graph/URL contains no attributes.

B.2.2.14.2 Child elements

Specificption/Graph/URL contains no child elements.

B.2.2.1f5 Specification/Limits
Propertips: isRef 0, content complex

The Sperification/Limits child element shall identify limits’for the specification.

B.2.2.175.1 Attributes

Specificfition/Limits contains no attributes;

B.2.2.175.2 Child elements

Specificution/Limits containg-the following child element:

Name Subclause Type Use

Limit B.2.2.176 c:Limit l...

B.2.2.1f 6 Specification/Limits/Limit

Base type: c:Limit
Properties: isRef 0, content complex

The Specification/Limits/Limit child element shall identify the specification limit.
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B.2.2.176.1 Attributes

Specification/Limits/Limit inherits the attributes of c:Limit (name and operator).

B.2.2.176.2 Child elements

Specification/Limits/Limit inherits the child elements of c:Limit (Description, Expected, Extension,

LimitPair, Mask, and SingleLimif).

B.2.2.177 Specification/RequiredOptions

Propertips: isRef 0, content complex

The Spegcification/RequiredOptions child element shall identify any instrumentatignsoptions [that are
required to be installed in the instrument in order for the specification to be valid.

B.2.2.1f7.1 Attributes

Specificution/RequiredOptions contains no attributes.

B.2.2.177.2 Child elements

Specificqition/RequiredOptions contains the following child element:

Name Subclause Type Use

Option B.2.2.178 c:NonBlankString 1...9

B.2.2.1f78 Specification/RequiredOptions/Option

Base type: ¢.NonBlankString

Propertips: isRef 0, content imple
Facets: minLength 1, whiteSpace replace

The Sperification/RequiredOptions/Option child element shall identify an installed instrument optiqn.

B.2.2.1Z84-Attributes

Specification/RequiredOptions/Option contains no attributes.

B.2.2.178.2 Child elements

Specification/RequiredOptions/Option contains no child elements.
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B.2.2.179 Specification/Supplementalinformation

Base type: c:NonBlankString

Properties: isRef 0, content simple

Facets: minLength 1, whiteSpace replace

The Specification/Supplementallnformation child element shall identify any additional information that
may be required in order to clarify the specification (such as information typically found in instrumentation
datasheet footnotes).

B.2.2.1[79.1 Attributes
Specificution/Supplementallnformation contains no attributes.
B.2.2.179.2 Child elements
Specificqtion/Supplementallnformation contains no child elements.
B.2.2.1B0 SpecificationConditions
The SpdcificationConditions complex type shall identify thie’conditions under which the specifi¢ation is
valid.
B.2.2.180.1 Attributes
SpecificutionConditions contains no attributes.
B.2.2.1B0.2 Child elements
SpecificuitionConditions centains the following child element:
Name Subclause Type Use
Conditioph B.2.2.181 ¢:NonBlankString ...
B.2.2.1B1¥ SpecificationConditions/Condition

Base type: c:NonBlankString

Properties: isRef 0, content simple

Facets: minLength 1, whiteSpace replace

The SpecificationConditions/Condition child element shall identify a specification condition (e.g., the
instrument specification shall be considered valid only after a 30 min warm-up period).
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B.2.2.181.1 Attributes

SpecificationConditions/Condition contains no attributes.

B.2.2.181.2 Child elements

SpecificationConditions/Condition contains no child elements.

B.2.2.182 SpecificationGroup

The SpecificationGroup complex type shall define the groupings of specifications that share a gonjmon set
of conditions.

B.2.2.182.1 Attributes

SpecificutionGroup contains the following attribute:

Name Type Description Use
name c:NonBlankString A descriptive or common namie for the specification Optional
group. Example: AC Characteristics.

B.2.2.1B2.2 Child elements

SpecifichitionGroup contains the following child elements:

Name Subclause Type Use
Conditions B.2.2.183 he:SpecificationConditions Optiorjal
Description B.2.2.184 c:NonBlankString Optiogjal
Choice Group B2.2.185 he:SpecificationGroup 1...d
Specification B.2.2.186 he:Specification
NOTE—+—Choice indicates that onlyxoné.of these elements may be specified.

B.2.2.1B3 SpecificationGroup/Conditions

Base typje: hc:SpecificationConditions

Propertigs: isRef 0, content complex

The SpecificationGroup/Conditions child clement shatl fdentify the conditions under which the grouped
specifications are measured.

B.2.2.183.1 Attributes

SpecificationGroup/Conditions contains no attributes.

B.2.2.183.2 Child elements

SpecificationGroup/Conditions inherits the child element of hc.:SpecificationConditions (Condition).
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B.2.2.184 SpecificationGroup/Description

Base type: c:NonBlankString

Properties: isRef 0, content simple

Facets: minLength 1, whiteSpace replace

The SpecificationGroup/Description child element shall textually describe the specification group.

B.2.2.184.1 Attributes

Specific

B.2.2.1

Specific

B.2.2.1
Base tyj
Properti

The Spé
a comm

B.2.2.1
Specific
B.2.2.1
Specific

Group,

B.2.2.1

utionGroup/Description contains no attributes.

B4.2 Child elements

utionGroup/Description contains no child elements.

B5 SpecificationGroup/Group

e: he:SpecificationGroup

bs: isRef 0, content complex

cificationGroup/Group child element shall uniguely name a group of specifications that arg
bn set of conditions.

B5.1 Attributes

1tionGroup/Group inherits the attribute of Ac:SpecificationGroup (name).

B5.2 Child elements

itionGroup/Group inherits the child elements of hc:SpecificationGroup (Conditions, Des
ind Specification).

sharing

Cription,

B6.SpecificationGroup/Specification

Base type: hc:Specification

Properties: isRef 0, content complex

The Spe

cificationGroup/Specification child element shall identify the Ac.Specification (name).
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B.2.2.186.1 Attributes

SpecificationGroup/Specification inherits the attribute of hc:Specification (name).

B.2.2.186.2 Child elements

SpecificationGroup/Specification inherits the child elements of hc:Specification (Conditions, Definition,

Description, ExclusiveOptions, Graph, Limits, RequiredOptions, and Supplementallnformation).

B.2.2.187 Specifications

The Spdcifications complex type shall be the specification, and groupings of specifications, ‘thdf| share a
commo1n} set of conditions. Specifications may be used to define specification traceability (¢.g., the
certificafion of the specification) and define the conditions under which the specificationlis measurdd.

B.2.2.1B7.1 Attributes

Specificqitions contains no attributes.

B.2.2.1B7.2 Child elements

Specificqitions contains the following child elements:

Name Subclause Type Use
Certifications B.2.2.188 — Optionjal
Conditions B.2.2.196 he:SpecificationConditions Optioﬂal
Choice Group B.2.2.191 he:SpecificationGroup l..0
Specification B.2.2.192 he:Specification
NOTE-}Choice indicates that only one ofithése elements may be specified.

B.2.2.1B8 Specifications/Certifications
Propertigs: isRef 0, content complex

The Speifications/Certifications child element shall identify traceability information for each specilfication.

B.2.2.188.1 Attributes

Specifications/Certifications contains no attributes.

B.2.2.188.2 Child elements

Specifications/Certifications contains the following child element:

Name Subclause Type Use

Certification B.2.2.189 ¢:NonBlankString 1...00
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B.2.2.189 Specifications/Certifications/Certification

Base type: c:NonBlankString

Properties: isRef 0, content simple
Facets: minLength 1, whiteSpace replace

The Specifications/Certifications/Certification child element shall identify the certification of the
specification.

B.2.2.189.1 Attributes

Specificutions/Certifications/Certification contains no attributes.

B.2.2.1B9.2 Child elements

Specificqtions/Certifications/Certification contains no child elements.

B.2.2.1p0 Specifications/Conditions

Base tyfje: hc:SpecificationConditions

Propertigs: isRef 0, content complex

The Spdcifications/Conditions child element shall~identify the conditions under which a specifi¢ation is
measurgd.

B.2.2.1P0.1 Attributes

Specificutions/Conditions contains no attributes.

B.2.2.1P0.2 Child elements

Specificqutions/Conditions inherits the child element of sc:SpecificationConditions (Condition).

B.2.2.1p1. Specifications/Group

Base type: hc:SpecificationGroup

Properties: isRef 0, content complex

The Specifications/Group child element shall uniquely name a group of specifications that are sharing a
common set of conditions.

B.2.2.191.1 Attributes

Specifications/Group inherits the attribute of hc:SpecificationGroup (name).
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B.2.2.191.2 Child elements

Specifications/Group inherits the child elements of hc:SpecificationGroup (Conditions, Description,
Group, and Specification).

B.2.2.192 Specifications/Specification

Base type: hc:Specification

Properties: isRef 0, content complex

The Spe]

B.2.2.1

Specific

B.2.2.1
Specific
Descrip
B.2.2.1
Base tyy
Properti
The Swi
of a swi
B.2.2.1

Switch
replace

cifications/Specification child element shall identify the specification.

D2.1 Attributes

itions/Specification inherits the attribute of hc:Specification (name).

D2.2 Child elements

ion, Graph, ExclusiveOptions, Limits, RequiredOptions{and Supplementallnformation).

B.2.2.1

tions/Specification inherits the child elements of hc:Specification (Conditions, Ddéfinition,

and

D3 Switch

e: Extension of Ac:Repeatedltem

bs: base hic: Repeatedltem

ych complex type shall be the.base type for XML schema elements intended to document pyoperties
ch.

D3.1 Attributes

inherits the) \attributes of hc:Repeateditem (baselndex, count, incrementBy, name,
hentChardcter).

D3.2Child elements

Switch contains the following child elements, in addition to those inherited from hc.:Repeateditem
(Description and Extension):

Name Subclause Type Use
Connections B.2.2.194 — Required
Interface B.2.2.197 c:Interface Required
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B.2.2.194 Switch/Connections
Properties: isRef 0, content complex

The Switch/Connections child element shall identify relay settings.

B.2.2.194.1 Attributes

Switch/Connections contains no attributes.

B.2.2.1P4.2 Child elements

Switch/Qonnections contains the following child element:

Name Subclause Type Use

RelaySetfing B.2.2.195 — l...

B.2.2.1p5 Switch/Connections/RelaySetting
Propertigs: isRef 0, content complex

The Swifch/Connections/RelaySetting child element shall identifyéa relay setting.

B.2.2.1Pp5.1 Attributes

Switch/Qonnections/RelaySetting contains the following attribute:

N4me Type Description Use

name Xs:string A descriptive or common name for the relay’s Requitled
position. Example: Open.

B.2.2.1P5.2 Child elements

Switch/Qonnections/RelaySetting contains the following child element:

Name Subclause Type Use

RelayConnectiofi B.2.2.196 — 0..0

B.2.2.1D6-Switch/Connections/RelaySetting/RelayConnection

Properties: isRef 0, content complex

The Switch/Connections/RelaySetting/RelayConnection child element shall identify a path established by
the relay setting.
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B.2.2.196.1 Attributes

Switch/Connections/RelaySetting/RelayConnection contains the following attributes:

Name Type Description Use

from c:NonBlankString A descriptive or common name for the Required
beginning point to which the path is associated.
Example: J1-34.

to c:NonBlankString A descriptive or common name for the end Required
point to which the path is associated. Example:
J1-243.

B.2.2.1P6.2 Child elements

Switch/Qonnections/RelaySetting/RelayConnection contains no child elements.

B.2.2.1p7 Switch/Interface

Base type: c.Interface

Propertigs: isRef 0, content complex

The Swifch/Interface child element shall identify the hardware irterface to the switch.

B.2.2.1p7.1 Attributes

Switch/Ipterface contains no attributes.

B.2.2.1p7.2 Child elements

Switch/Ipterface inherits the child element of c:Interface (Ports).

B.2.2.1p8 Switching

The Swijtching complex type shall be the base type for XML schema elements intended to dpcument

propertigs of a switching subsystem.

B.2.2.1p8.71 Attributes

Switching contains no attributes.
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B.2.2.198.2 Child elements

Switching contains one of the following child elements:

Name Subclause Type Use
Choice CrossPointSwitch B.2.2.199 he:CrossPointSwitch 1..0
MatrixSwitch B.2.2.200 he:MatrixSwitch
Switch B.2.2.201 he:Switch
NOTE—Choice indicates that only one of these elements may be specified.

B.2.2.199 Switching/CrossPointSwitch

Base type: hc:CrossPointSwitch

Propertips: isRef 0, content complex

The Swifching/CrossPointSwitch child element shall document the properties of a-€ross point switcl.

B.2.2.1Pp9.1 Attributes

Switching/CrossPointSwitch inherits the attributes of hc.: CrossPointSwitch (name and lineCount).

B.2.2.1P9.2 Child elements

Switching/CrossPointSwitch inherits the child elements of Ac:CrossPointSwitch (Columns, Desgription,
Extensiqn, and Rows).

B.2.2.2p0 Switching/MatrixSwitch
Base type: hc:MatrixSwitch
Propertips: isRef 0, content complex

The Swifching/MatrixSwitch child element shall document the properties of a matrix switch.

B.2.2.2p0.1 Attributes

SwitchingMatrixSwitch inherits the attribute of hc: MatrixSwitch (name).

B.2.2.200.2 Child elements

Switching/MatrixSwitch inherits the child elements of hc:MatrixSwitch (Columns, Description, Extension,
and Rows).
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B.2.2.201 Switching/Switch

Base type: hc:Switch

Properties: isRef 0, content complex

The Switching/Switch child element shall document the properties of a switch.

B.2.2.201.1 Attributes

Switching/Switch inherits the attributes of hc.Switch (baselndex, count, incrementBy, name, and

replace

B.2.2.2
Switchin
Interfac
B.2.2.2
Base tyy
Properti
The Sw.
properti
B.2.2.2

SwitchP
replace

entCharacter).

1.2 Child elements

g/Switch inherits the child elements of hc:Switch (Connections, Description, Extens
).
P2 SwitchPort

e: Extension of sc:Repeatedltem

bs: base hic: Repeatedltem

tchPort complex type shall be the base typé.for XML schema elements intended to d
s of the switch port.

D2.1 Attributes

prt inherits the attributes, of hc:Repeateditem (baselndex, count, incrementBy, na
entCharacter).

on, and

bcument

pie, and

B.2.2.2p2.2 Child elements
SwitchPprt contaitis the following child element, in addition to those inherited from /hc.:Repefitedltem
(Description and~EXxtension):

Name Subclause Type Use

Pin

B.2.2.203 — ...

B.2.2.203 SwitchPort/Pin

Properties: isRef 0, content complex

The Swi

tchPort/Pin child element shall identify a physical pin of a switch.
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SwitchPort/Pin contains the following attributes:

Name Type Description Use

line xs:int The number of lines available to connect the Required
rows or columns.

name c:NonBlankString A descriptive or common name for the switch Required

pin.

B.2.2.203.2 Child elements

SwitchPprt/Pin contains no child elements.

B.2.2.2p4 Trigger

The Trigger complex type shall be the base type for XML schema elemerts, intended to dpcument
propertips of a trigger signal.

B.2.2.2p4.1 Attributes

Trigger (contains the following attribute:

Najme Type Description Use
name ¢:NonBlankString A descriptive.or common name for the trigger. Requitled
B.2.2.2D4.2 Child elements
Trigger contains the following child elements:

Name Subclause Type Use
Description B.2.2.205 c:NonBlankString Optiodal
TriggerPrts B.2.2.206 — Requirkd
TriggerPfoperties B.2.2.208 — Requitled

B.2.2.2p5 Trigger/Description

Base typerc-NonBlankString

Properties: isRef 0, content simple

Facets: minLength 1, whiteSpace replace

The Trigger/Description child element shall provide an accurate description of what the trigger signal is
(e.g., electrically, in time, what the trigger is based upon).
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B.2.2.205.1 Attributes

Trigger/Description contains no attributes.

B.2.2.205.2 Child elements

Trigger/Description contains no child elements.

B.2.2.206 Trigger/TriggerPorts

Propertips: isRef 0, content complex

The Trigger/TriggerPorts child element shall identify the ports on which the trigger may ocour:

B.2.2.2D6.1 Attributes

TriggerTriggerPorts contains no attributes.

B.2.2.2D6.2 Child elements

TriggerATriggerPorts contains the following child element:

Name Subclause Type Use
TriggerPprt B.2.2.207 lic:TriggerPort l1...o

B.2.2.2D7 Trigger/TriggerPorts/TriggerPort
Base type: hc: TriggerPort
Propertips: isRef 0, content complex

The Trigger/TriggerPorts/TriggerPort child element shall identify the port on which the trigger wil| occur.

B.2.2.2p7.1 Attributes

~—

TriggerTriggerPorts/TriggerPort inherit the attributes of hc:TriggerPort (direction, name, and typ¢).

B.2.2.207.2 Child elements

Trigger/TriggerPorts/TriggerPort inherits the child element of hc: TriggerPort (Description).

B.2.2.208 Trigger/TriggerProperties
Properties: isRef 0, content complex

The Trigger/TriggerProperties child element shall identify the signal that will generate the trigger.
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B.2.2.208.1 Attributes

Trigger/TriggerProperties contains no attributes.

B.2.2.208.2 Child elements

Trigger/TriggerProperties contains the following child element:

Name Subclause Type

Use

TriggerPropertyGroup B.2.2.209 he:TriggerPropertyGroup 1...00

B.2.2.2
Base tyy]
Properti
The Tri
trigger
B.2.2.2
Trigger,
(name).
B.2.2.2
Trigger,
(Descrig
B.2.2.2

The T7i
properti

P9 Trigger/TriggerProperties/TriggerPropertyGroup

e: he:TriggerPropertyGroup

es: isRef 0, content complex

ignal.

09.1 Attributes

TriggerProperties/TriggerPropertyGroup inherits _the attribute of hc:TriggerPrope

poer/TriggerProperties/TriggerPropertyGroup child element shall identify the propertiek of the

nyGroup

09.2 Child elements

TriggerProperties/TriggerPropertyGroup inherits the child elements of hc:TriggerPrope

ryGroup

tion and Extension).

10 TriggerPort

s of a trigger«port:

boerPort complex_type shall be the base type for XML schema elements intended to dpcument

B.2.2.2/10.1Attributes
Trigger Part contains the Fn”nnn'ng attributes:
Name Type Description Use
direction c:PortDirection An enumeration providing for the specification Required
of the direction in which data move on the
described port. Enumeration values are Input,
Output, and Bi-Directional.
name ¢:NonBlankString A descriptive or common name for the port. Required
type he:TriggerPortType An identification of the type of signal that will Required
be present at the port (i.e., Digital, Analog,
Software, or LAN).
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B.2.2.210.2 Child elements
TriggerPort contains the following child element:
Name Subclause Type Use
Description B.2.2.211 c:NonBlankString Optional

B.2.2.211 TriggerPort/Description

Base type: c:NonBlankString

Propertips—tsRef-B;eontent-simple
Facets: minLength 1, whiteSpace replace

The TriggerPort/Description child element shall identify the interfaces that this trigger may b¢ routed
either tq or from.

B.2.2.2/11.1 Attributes

TriggerPort/Description contains no attributes.

B.2.2.2[11.2 Child elements

TriggerPort/Description contains no child elements.

B.2.2.2112 TriggerPropertyGroup
Propertips: abstract true
The TriggerPropertyGroup complex-type shall be the base type for XML schema elements int¢nded to
document properties of a triggerisignal.
B.2.2.2112.1 Attributes

TriggerPropertyGroup contains the following attribute:

Najmé Type Description Use
L ]
name C-INonBlankSIring 7 deSCriptive Of ColInon name 10r e signal Required

that will generate the trigger.

B.2.2.212.2 Child elements

TriggerPropertyGroup contains the following child elements:

Name Subclause Type Use
Description B.2.2.213 c:NonBlankString Optional
Extension B.2.2.214 c:Extension Optional
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B.2.2.213 TriggerPropertyGroup/Description

Base type: c:NonBlankString

Properties: isRef 0, content simple
Facets: minLength 1, whiteSpace replace

The TriggerPropertyGroup/Description child element shall describe the trigger signal.

B.2.2.213.1 Attributes

TriggerPropertyGroup/Description contains no attributes.

B.2.2.2[13.2 Child elements

TriggerPropertyGroup/Description contains no child elements.

B.2.2.2114 TriggerPropertyGroup/Extension
Base typje: c.Extension
Propertigs: isRef 0, content complex

The TriggerPropertyGroup/Extension child element shall provide a specific extension point for use cases
that reqgire elements not provided in the basic structure.

B.2.2.2/14.1 Attributes

TriggerPropertyGroup/Extension contains no attributes.

B.2.2.2/14.2 Child elements

TriggerPropertyGroup/Extension inherits the child element of ¢. Extension (##other).

B.2.2.215 Triggers

The Triggers complex type shall be the base type for XML schema elements intended to document
properties of one or more trigger signals.

B.2.2.215.1 Attributes

Triggers contains no attributes.

B.2.2.215.2 Child elements

Triggers contains the following child elements:
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Name Subclause Type Use
Trigger B.2.2.216 he:Trigger l...
B.2.2.216 Triggers/Trigger

Base type: hc:Trigger

Properties: isRef 0, content complex

The Triggers/Trigger child element shall document the properties of a trigger signal.

B.2.2.2

Triggers

16.1 Attributes

/Trigger inherit the attribute of hc: Trigger (name).

B.2.2.2[16.2 Child elements
Triggery/Trigger inherits the child elements of hc:Trigger (Description, TriggerPorts, and
TriggerProperties).
B.2.2.2(17 Typical
Base typje: Extension of kc:Specification
Propertigs: base hc:Specification
The Typical complex type shall define specification(s) that the instrument is expected to meet.
B.2.2.2(17.1 Attributes
Typical pontains the following.attribute, in addition to those inherited from kc:Specification (name)
Name Type Description Use
expectedBuccessRange xs:double The percentage of actual instruments that would be | Optiorjal
expected to actually meet the specification
(expressed as a percentage). Example: 95.
B.2.2.2117.2/Child elements

Typical inherits the child elements of hc:Specification (Conditions, Definition, Description, Graph,
ExclusiveOptions, Limits, RequiredOptions, and Supplementallnformation).

B.2.2.218 Versionldentifier

The Versionldentifier complex type shall be the base type for XML schema elements intended to document
versions of software, firmware, or operating system supported by the entity. This information shall be
either the minimum or maximum version number.
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B.2.2.218.1 Attributes

Versionldentifier contains the following child elements:

Name Type Description Use
name c:NonBlankString A descriptive or common name for the version. Optional
qualifier xs:NMTOKENS An indication of whether the version specified is | Required

the minimum or maximum.

version ¢:NonBlankString An identification of the version number. Required

B.2.2.218.2 Child elements

Version{dentifier contains no child elements.

B.2.2.2(19 VPP

Base typje: Extension of kc:Driver
Propertigs: base hc:Driver

The VPP complex type shall be the base type for XML schema elefments intended to document pfoperties
of a VMEDbus extensions for instrumentation (VXI) plug and play-(\V/PP) driver.
B.2.2.2(19.1 Attributes

VPP comtains the following attribute, in addition to those inherited from hc.Driver Bitl6, Bit32, Bit64, and

Unifiedy:

Najme Type Description Use
prefix c:NonBlankString The prefix to be used for all API functions in the Requitled
VPP driver.

B.2.2.2/19.2 Child elements

VPP contains no child eleménts.

B.2.3 Siimpletypes

B.2.3.1 DigitalEdge
Base type: restriction of xs:string
Enumerations: Rising | Falling | Selectable

This type shall be used as the base type for the DetectionType XML schema attribute for specifying the
edge of a digital trigger signal.
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DigitalLevel

e: restriction of xs:string

Enumerations: High | Low | Selectable

This type shall be used as the base type for the DetectionType XML schema attribute for specifying the
logic level of a digital trigger signal.

B.2.3.3

ErrorType

Base tyy]

This tyy
attributg

B.2.3.4

Base tyy

Enumerftions: %FullScale | +/-V

This typ
of this a
B.2.3.5
Base tyy]
Enumer
This typ
the dimg
B.2.3.6

Base tyy]

e: Xs:string

e shall be used as the base type for the HardwareltemDescription/Errors/Errary XML
for specifying the severity of an error. Examples: Warning, Error, and Fatal.

LevelUnits

e: restriction of xs:string

e shall be used as the base type for the Leve/Type XML schema attribute to specify the di
tribute.

PulseUnits

e: restriction of xs:string

hitions: S | mS | uS | nS | pS | S

e shall be used as the base.type for the MinPulseWidthType XML schema attribute for sp
nsions of the units.

TriggerPortType

e: restriction of xs:string

schema

mension

ecifying

Enumer

htions: Digital | Analog | Software | LAN

This type shall be used as the base type for the TriggerPort XML schema attribute for specifying what type
of trigger will be on a particular port.

B.2.4 Attribute groups

None.
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B.3 Common element schema—TestEquipment.xsd

target namespace

urn:IEEE-1671:2010:TestEquipment

version

1.12

imported schemas

urn:IEEE-1671:2010:Common
urn:IEEE-1671:2010:HardwareCommon

A standard XSD intended as the source of an instance XML document shall contain a single root element.
The TestEquipment XML schema is a reference schema containing only type definitions that may be
used in other XML schemas. It has no root element, and there will be no XML instance documents

directly 'v'a'lrd'ated-agmst-ﬂTe—'PestEq'uip ment-XME-schenma:

ATML [lestEquipment imports ATML Common (see B.1) and ATML HardwareCommon. (see B2); only

the ATNIL TestEquipment unique XML elements are defined within this clause.

B.3.1 Blements

None

B.3.2 Qomplex types

B.3.2.1|Controller

Base typje: Extension of c:ltemDescription

Propertigs: base c:IltemDescription

The Cogtroller complex type shall be therbase type for XML schema elements intended to docuinent the

propertigs of a controller item.

B.3.2.1|1 Attributes

Controller inherits the:attributes of c:ltemDescription (name and version).

B.3.2.1]12 Child elements

ddats £ +la 13ala. tad £ I+ D ' '
aaatttof—to—those—Hhnerttea—tro——erfenescription

foa +l f£aoll 3 Lald 1 4 "
Controlter—eentamns—the—foHeowine—ehtd—elements—in

(Description, Extension, and Identification):

Name Subclause Type Use
AudioCapabilities B.3.2.2 — Optional
InstalledSoftware B.3.24 — Optional
OperatingSystems B.3.2.6 — Required
Peripherals B.3.2.10 — Optional
PhysicalMemory B.3.2.12 c:double Required
Processor B.3.2.13 — Required
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Storage B.3.2.18 — Required
VideoCapabilities B.3.2.21 — Optional

B.3.2.2 Controller/AudioCapabilities

Properties: isRef 0, content complex

The Controller/AudioCapabilities child element shall identify audio capabilities of the controller.

B.3.2.2.1 Attributes

Control

er/AudioCapadbilities contains no attributes.

B.3.2.2|2 Child elements
Controller/AudioCapabilities contains the following child element:

Name Subclause Typé Use
Audio B.3.23 c:NonBlankString 1...d
B.3.2.3|Controller/AudioCapabilities/Audio
Base typje: c:NonBlankString
Propertigs: isRef 0, content simple

Facets: minLength 1, whiteSpace replace

The Co

B.3.2.3

Control

B.3.2.3

Control

1 Attributes

2 Child elements

troller/AudioCapabilities/Audio.child element shall identify an audio capability.

er/AudioCapabilities/Audio contains no attributes.

er/AudioCapabilities/Audio contains no child elements.

B.3.2.4 Controller/InstalledSoftware

Properties: isRef 0, content complex

The Controller/InstalledSoftware child element shall identify all software installed on the controller.

B.3.2.4.1 Attributes

Controller/InstalledSoftware contains no attributes.
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B.3.2.4.2 Child elements

Controller/InstalledSoftware contains the following child element:

Name Subclause Type Use
Software B.3.2.5 c:ltemDescription .0
B.3.2.5 Controller/InstalledSoftware/Software

Base type: c:ltemDescription

Properti

The Cor

B.3.2.5

Control

B.3.2.5

Control
Identifid

B.3.2.6
Properti

The Co
controll

B.3.2.6

Control

B.3.2.6

R afN toiat 1
S ISICCT O COTCTT COTPTCOX

1 Attributes

troller/InstalledSofiware/Software element shall identify a specific installed software item.

er/InstalledSoftware inherits the attributes of c:ltemDescription (namé_and version).

2 Child elements

ation).

Controller/OperatingSystems

es: isRef 0, content complex

78

1 Attributes

er/OperatingSystems contains no attributes.

2 Child elements

Control

er/InstalledSoftware inherits the child elements of c:ltemDescription (Description, Extensfon, and

htroller/OperatingSystems child\element shall identify all operating systems installed| on the

er/OnoratinaSvstems contains the follovwana child element:
r ST i=]

Name Subclause Type Use
OperatingSystem B.3.2.7 c:ItemDescription . ©
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B.3.2.7 Controller/OperatingSystems/OperatingSystem

Base type: Extension of c:ltemDescription

Properties: isRef 0, content complex

The Controller/OperatingSystems/OperatingSystem element shall identify a specific installed operating
system.

B.3.2.7.1 Attributes

Controller/OperatingSystems/OperatingSystem inherits the child elements of c:/temDescription (name and
version

B.3.2.7|2 Child elements

Controller/OperatingSystems/OperatingSystem contains the following child element, in addition to fhose
inherited from c:ltemDescription (Description, Extension, and Identification);

Name Subclause Type Use

OperatingSystemUpdates B.3.2.8 — Optioﬂal

B.3.2.8|Controller/OperatingSystems/OperatingSystem/OperatingSystemUpdates
Propertips: isRef 0, content complex

The Coptroller/OperatingSystems/OperatingSystem/OperatingSystemUpdates child element shall [identify
all opergting system updates installed on the controller.
B.3.2.8{1 Attributes

Controller/OperatingSystems/OperatingSystem/OperatingSystemUpdates contains no attributes.

B.3.2.8|2 Child elements

Controller/OperatingSystems/OperatingSystem/OperatingSystemUpdates contains the followinfg child
element

Nee Sthelatise TFrvpe Yse

OperatingSystemUpdate B.3.2.9 c:NonBlankString 1...0

B.3.2.9 Controller/OperatingSystems/OperatingSystem/OperatingSystemUpdates/Operatin
gSystemUpdate

Base type: c:NonBlankString
Properties: isRef 0, content simple

Facets: minLength 1, whiteSpace replace
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The Controller/OperatingSystems/OperatingSystem/OperatingSystemUpdates/OperatingSystemUpdate
child element shall identify an operating system patch, service pack, etc.

B.3.2.9.1 Attributes

Controller/OperatingSystems/OperatingSystem/OperatingSystemUpdates/OperatingSystemUpdate contains
no attributes.

B.3.2.9.2 Child elements

Controller/OperatingSystems/OperatingSystem/OperatingSystemUpdates/OperatingSystem Update fontains
no child|elements.

B.3.2.1D Controller/Peripherals
Propertigs: isRef 0, content complex

The Controller/Peripherals child element shall identify all peripherals installed on the controller.

B.3.2.1D.1 Attributes

Controller/Peripherals contains no attributes.

B.3.2.1D.2 Child elements

Controller/Peripherals contains the following-child element:

Name Subclause Type Use
Periphergl B.3.2.11 c:IltemDescription ...

B.3.2.1f1 Controller/Peripherals/Peripheral

Base tygje: c:ltemDeseription

Propertips: isRef 0, content complex

The Controler/Peripherals/Peripheral child element shall identify a peripheral.

B.3.2.11.1 Attributes

Controller/Peripherals/Peripheral Controller inherits the attributes of c:ltemDescription (name and
version)

B.3.2.11.2 Child elements

Controller/Peripherals/Peripheral inherits the child elements of c:ltemDescription (Description,
Extension, and Identification)
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B.3.2.12 Controller/PhysicalMemory

Base type: c:double

Properties: isRef 0, content complex

The Controller/PhysicalMemory child element shall identify the physical memory of the controller.

B.3.2.12.1 Attributes

Controller/PhysicalMemory inherits the attributes of c:double (nonStandardUnit, standardUnit,

unitQud

B.3.2.1

Control
Resoluti

B.3.2.1
Properti

The Cor

B.3.2.1

Control

Uifier, and value).

.2 Child elements

er/PhysicalMemory inherits the child elements of c:double (Confidences EvrorLimits, Rafige, and
pon).

B Controller/Processor
bs: isRef 0, content complex

troller/Processor child element shall identify all ofi€he controller’s processor(s).

3.1 Attributes

er/Processor contains no attributes.

B.3.2.1B.2 Child elements
Controller/Processor contains. the following child elements:

Name Subclause Type Use
Architecfure B.3.2.14 c:NonBlankString Optiorfal
Quantity B.3.2.15 xs:int Required
Speed B.3.2.16 c:double Required
Type B.3.2.17 c:NonBlankString Optiorfal

B.3.2.14 Controller/Processor/Architecture

Base type: c:NonBlankString

Properties: isRef 0, content simple

Facets: minLength 1, whiteSpace replace

The Controller/Processor/Architecture child element shall identify the architecture of the processor (e.g.,

8086).
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B.3.2.14.1 Attributes

Controller/Processor/Architecture contains no attributes.

B.3.2.14.2 Child elements

Controller/Processor/Architecture contains no child elements.

B.3.2.15 Controller/Processor/Quantity

Base type: xs:int
Propertips: isRef 0, content simple

The Controller/Processor/Quantity child element shall identify the number of processprs.

B.3.2.1p.1 Attributes

Controller/Processor/Quantity contains no attributes.

B.3.2.1p.2 Child elements

Controller/Processor/Quantity contains no child elements

B.3.2.1p Controller/Processor/Speed
Base typje: c:double
Propertigs: isRef 0, content complex

The Controller/Processor/Speed child element shall identify the processor’s clock speed.

B.3.2.1p.1 Attributes

Controller/Prgeessor/Speed inherits the attributes of c:double (nonStandardUnit, standprdUnit,
unitQudllifieryand value).

B.3.2.16.2 Child elements

Controller/Processor/Speed inherits the child elements of c.double (Confidence, ErrorLimits, Range, and
Resolution).

B.3.2.17 Controller/Processor/Type

Base type: c:NonBlankString

Properties: isRef 0, content simple
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Facets: minLength 1, whiteSpace replace

The Controller/Processor/Type child element shall identify the type of processor (e.g., PentiumM,
PowerPC).

B.3.2.17.1 Attributes

Controller/Processor/Type contains no attributes.

B.3.2.17.2 Child elements

Controller/Processor/Type contains no child elements.

B.3.2.1B Controller/Storage
Propertips: isRef 0, content complex

The Controller/Storage child element shall identify the controller’s disk drives.

B.3.2.1B.1 Attributes

Controller/Storage contains no attributes.

B.3.2.1B.2 Child elements

Controller/Storage contains the following child element:

Name Subclause Type Use

Drive B.3.2.19 — l...9

B.3.2.1P Controller/Storage/Drive
Propertips: isRef 0, content complex

The Controller/Sterage/Drive element shall identify a specific disk drive.

B.3.2.18-4-Attributes

Controller/Storage/Drive contains the following attributes:

Name Type Description Use

bootDrive xs:Boolean A Yes or No indication (1 or 0) of whether this Optional
disk drive serves as the controller’s boot drive.

name c:NonBlankString A descriptive or common name for the disk Optional
drive. Examples: External Optical and CDROM.
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B.3.2.19.2 Child elements

Controller/Storage/Drive contains the following child element:

Name Subclause Type

Use

Size B.3.2.20 c:double

Required

B.3.2.20 Controller/Storage/Drive/Size

Base type: c:double

1 R afN 1
Propertips—tsRef-0-eontenteomplex

The Controller/Storage/Drive/Size child element shall identify the disk drive’s storage capacity,

B.3.2.2D.1 Attributes

Controller/Storage/Drive/Size inherits the attributes of c:double (nonStapdardUnit,
unitQudfifier, and value).

B.3.2.2p.2 Child elements

standprdUnit,

Controller/Storage/Drive/Size inherits the child elements of c:double (Confidence, ErrorLimits, Rapge, and

Resolutipn).

B.3.2.2l Controller/VideoCapabilities

Propertips: isRef 0, content complex

The Controller/VideoCapabilities child ¢lement shall identify the video capabilities of the controllef.

B.3.2.2/1.1 Attributes

Controller/VideoCapabilities contains no attributes.

B.3.2.2/1.2 Child elements

Controllersk fﬂnnpnpnkf]fffno contains-the Fr\"r\“n'ng child element:

Name Subclause Type

Use

Video B.3.2.22 c:NonBlankString

B.3.2.22 Controller/VideoCapabilities/Video

Base type: c:NonBlankString

Properties: isRef 0, content simple

Facets: minLength 1, whiteSpace replace
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The Controller/VideoCapabilities/Video child element shall identify the type of video (e.g., RGB, Raster).

B.3.2.22.1 Attributes

Controller/VideoCapabilities/Video contains no attributes.

B.3.2.22.2 Child elements

Controller/VideoCapabilities/Video contains no child elements.

B.3.2.23 Path
Propertips: isRef 0, content complex

The Patf complex type shall define a signal path within the test equipment.

B.3.2.2B.1 Attributes

Path contains the following attribute:

Name Type Description Use
name c:NonBlankString A descriptive,or'common name for the path. Optiorjal

Example;\DMM HI to receiver/fixture interface
(RFI) Block 1 pin 3.

B.3.2.2B.2 Child elements

Path contains the following child elements:

Name Subclause Type Use
Extensiop B.3.2.24 c:Extension Optiodal
PathNodgs B.3.2.25 — Requited
Resistange B.3.2.27 c:double Optiorfal
SignalDdlays B.3.2.28 — Optiorfal
SParamefers B.3.2.31 — Optiorfal
VSWRVhlues B.3.2.37 — Optiorfal

B.3.2.24 Path/Extension
Base type: c:Extension
Properties: isRef 0, content complex

The Path/Extension child element shall provide a specific extension point for use cases that require
elements not provided in the basic structure.
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Path/Extension contains no attributes.

B.3.2.24.2 Child elements

Path/Extension inherits the child element of c:Extension (##other).

B.3.2.25 Path/PathNodes

Propertips: isRef 0, content complex

The Path/PathNodes child element shall define the beginning and end nodes associated with' a single- or
multiwife path. Switches may be present within a wire path.

B.3.2.2p.1 Attributes

Path/PathNodes contains no attributes.

B.3.2.2p.2 Child elements

Path/PathNodes contains the following child element:

Name Subclause Type Use

Node B.3.2.26 he:NetworkNode 2..©
B.3.2.2p Path/PathNodes/Node
Base tyge: Extension of hc:NetworkNode
Propertips: isRef 0, content complex
The Patfi/PathNodes/Node child element shall identify a specific node.
B.3.2.2p.1 Attributes
Path/PaghiNodes/Node contains the following attribute:

Name Type Description Use
name c:NonBlankString A descriptive or common name for the node. Required

B.3.2.26.2 Child elements

Path/PathNodes/Node inherits the child elements of ic: NetworkNode (Description, Extension, and Path).
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B.3.2.27 Path/Resistance
Base type: c:double
Properties: isRef 0, content complex

The Path/Resistance child element shall identify the resistance of the path.

B.3.2.27.1 Attributes

Path/Resistance inherits the attributes of c.double (standardUnit, nonStandardUnit, unitQualifier, and
value).

B.3.2.2[7.2 Child elements

Path/Repistance inherits the child elements of c:double (Confidence, ErrorLimits,-Rauge, and Resojution).

B.3.2.2B Path/SignalDelays
Propertigs: isRef 0, content complex

The Patfi/SignalDelays child element shall identify the delay times of the signal through the paths.

B.3.2.2B.1 Attributes

Path/SignalDelays contains no attributes.

B.3.2.2B.2 Child elements

Path/SignalDelays contains the following child element:

Name Subclause Type Use

SignalDdlay B.3.2.29 c:Limit l...

B.3.2.2P Path/SighalDelays/SignalDelay

Base type:Extension of ¢.Limit

Properties: isRef 0, content complex

The Path/SignalDelays/SignalDelay child element shall identify the delay time of the signal through a
particular path.

B.3.2.29.1 Attributes

Path/SignalDelays/SignalDelay contains the following attributes, in addition to those inherited from
c:Limit (operator and name):
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Name Type Description Use
inputPort c:NonBlankString A descriptive or common name for the input Required
port.
outputPort c:NonBlankString A descriptive or common name for the output Required
port.

B.3.2.29.2 Child elements

Path/SignalDelays/SignalDelay contains the following child element, in addition to those inherited from
c:Limit (Description, Expected, Extension, LimitPair, Mask, and SingleLimit):

Name Subclause Type

[se

Frequend

y B.3.2.30 c:Limit

Optiodal

B.3.2.3
Base tyy
Properti
The Pa
delay.

B.3.2.3

Path/Sig

B.3.2.3
Path/Sig
Extensid
B.3.2.3
Properti

The Pat

D Path/SignalDelays/SignalDelay/Frequency
e: c:Limit
es: isRef 0, content complex

h/SignalDelays/SignalDelay/Frequency child element shall,identify the frequency rang

D.1 Attributes

nalDelays/SignalDelay/Frequency inherits the\attributes of c:Limit (name and operator).

D.2 Child elements

n, LimitPair, Mask, and SinigleLimit).

I Path/SParameters
bs: isRef 0, eontent complex

l/SParameters child element shall identify the S-parameters associated with a path.

nalDelays/SignalDelay/Frequency inherits the child elements of c.Limit (Description, E

e of the

xpected,

B.3.2.3

1.1 Attributes

Path/SParameters contains no attributes.

B.3.2.3

1.2 Child elements

Path/SParameters contains the following child element:

Name

Subclause

Type

Use

SParameter

B.3.2.32
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B.3.2.32 Path/SParameters/SParameter
Properties: isRef 0, content complex

The Path/SParameters/SParameter child element shall identify a specific S-parameter associated with the
path.

B.3.2.32.1 Attributes

Path/SParameters/SParameter contains the following attributes:

Najme Type Description Use

inputPorf c:NonBlankString A descriptive or common name for the input Requifed
port.

outputPort c:NonBlankString A descriptive or common name for the output Requited
port.

B.3.2.3R.2 Child elements

Path/SParameters/SParameter contains the following child element:

Name Subclause Type Use

SParameterData B.3.2.33 — ...

B.3.2.38 Path/SParameters/SParameter/SParametéerData
Propertips: isRef 0, content complex

The Path/SParameters/SParameter/SParameterData child element shall identify a specific S-paranpeter.

B.3.2.3B.1 Attributes

Path/SParameters/SParameteriSParameterData contains no attributes.

B.3.2.3B.2 Child elements

Path/SParameters/SParameter/SParameterData contains the following child elements:

Name Subclause Type Use
Frequency B.3.2.34 c:double Optional
Magnitude B.3.2.35 c:double Required
PhaseAngle B.3.2.36 c:double Optional

B.3.2.34 Path/SParameters/SParameter/SParameterData/Frequency
Base type: c:double

Properties: isRef 0, content complex
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The Path/SParameters/SParameter/SParameterData/Frequency child element shall identify the frequency
of the S-parameter.

B.3.2.34.1 Attributes

Path/SParameters/SParameter/SParameterData/Frequency — inherits the  attributes of c:double
(nonStandardUnit, standardUnit, unitQualifier, and value).

B.3.2.34.2 Child elements

Path/SParameters/SParameter/SParameterData/Frequency inherits the child elements ofy ¢:double
(Confid¢nce, ErrorLimits, Range, and Resolution).

B.3.2.3p Path/SParameters/SParameter/SParameterData/Magnitude
Base typje: c:double

Propertigs: isRef 0, content complex

The Patfi/SParameters/SParameter/SParameterData/Magnitude child element shall identify the mgnitude
of the S{parameter.
B.3.2.3p.1 Attributes
Path/SParameters/SParameter/SParameterData/Fréequency  inherits the  attributes of  ¢:double
(nonStapdardUnit, standardUnit, unitQualifier, aid value).
B.3.2.3p.2 Child elements
Path/SParameters/SParameter/SParameterData/Magnitude inherits the child elements of ¢.double
(Confid¢nce, ErrorLimits, Raiige,"and Resolution).

B.3.2.3p Path/SParameters/SParameter/SParameterData/PhaseAngle

Base type: c:double

Propertipss isRef 0, content complex

The Path/SParameters/SParameter/SParameterData/PhaseAngle child element shall identify the phase
angle of the S-parameter.

B.3.2.36.1 Attributes

Path/SParameters/SParameter/SParameterData/Frequency  inherits the  attributes of c:double
nonStandardUnit, standardUnit, unitQualifier, and value).
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B.3.2.36.2 Child elements

Path/SParameters/SParameter/SParameterData/PhaseAngle inherits the child elements of c:double
(Confidence, ErrorLimits, Range, and Resolution).

B.3.2.37 Path/VSWRValues

Properties: isRef 0, content complex

The Path/VSWRValues child element shall identify the voltage standing wave ratio(s) (VSWRs) associated
with a single- or multiwire path. Switches may be present within a wire path.

B.3.2.3

Path/VS§

7.1 Attributes

WRValues contains no attributes.

B.3.2.3[.2 Child elements
Path/VSWRValues contains the following child element:

Name Subclause Type Use
VSWRVhlue B.3.2.38 c:Limit l...
B.3.2.3B Path/VSWRValues/VSWRValue

Base tyy]
Properti

The Pat

B.3.2.3

Path/VS§

e: Extension of ¢.Limit
es: isRef 0, content complex

/VSWRValues/VSWRValue,child element shall identify the actual VSWR value.

B.1 Attributes

WRValues/VSWRValue contains the following attribute, in addition to those inherited fron] c:Limit

(name ahd operator):
Name Type Description Use
inputPorf — A descriptive or common name for the input Requiged

port.

B.3.2.38.2 Child elements

Path/VSWRValues/VSWRValue contains the following child element, in addition to those inherited from
c:Limit (Description, Expected, Extension, LimitPair, Mask, and SingleLimit):

Name Subclause Type

Use

Frequency B.3.2.39 c:Limit

Optional

Published by IEC under license from IEEE. © 2010 IEEE. All rights reserved.



https://iecnorm.com/api/?name=e61035eade7c0aa93e7b0e31666256a2

IEC 61671:2012
IEEE Std 1671-2010 —243 -

B.3.2.39 Path/VSWRValues/VSWRValue/Frequency

Base type: c:Limit

Properties: isRef 0, content complex

The Path/VSWRValues/VSWRValue/Frequency child element shall identify the frequency range at which

the VSWR of the path is valid.

B.3.2.39.1 Attributes

Path/VSWRValues/VSWRValue/Frequency inherits the attributes of c.Limit (name and operator);

B.3.2.3P.2 Child elements
Path/VIWRValues/VSWRValue/Frequency inherits the child elements of c:Limit '(Description, Expected,
Extensidn, LimitPair, Mask, and SingleLimif).
B.3.2.4p PathNode

Base typje: Extension of sc:NetworkNode
Propertigs: isRef 0, content complex

The PathNode complex type shall be the base type for' XML schema elements intended to documer]t a node
within a]path.
B.3.2.4D.1 Attributes

PathNodle contains the following attribute:

Najme Fype Description Use
name c:NonBlankString A descriptive or common name for the node. Requiged
Used to reference the node when specifying path
loss data.

B.3.2.4D.2 Child elements

PathNodeinherits the child elements of hc:-NetworkNade (npcr-riptinn Exteunsion_ and Path)

B.3.2.41 Paths

The Paths complex type shall be the base type for XML schema elements intended to document the paths
within the test equipment.

B.3.2.41.1 Attributes

Paths contains no attributes.
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B.3.2.41.2 Child elements
Paths contains the following child element:
Name Subclause Type Use

Path B.3.2.42 te:Path ...
B.3.2.42 Paths/Path
Base type: te:Path
Propertips—tsRef-B-eontent-eomplex
The Patfis/Path child element shall define a signal path within the test equipment.
B.3.2.4R2.1 Attributes
Paths/Puth contains the following attribute:

Name Type Description Use
name c:NonBlankString A descriptive or commen‘hame for the path. Optiorjal

Example: DMM HIto RFI Block 1 pin 3.

B.3.2.4R.2 Child elements

Paths/Phth inherits the child elements of te:Path (Extension, PathNodes, SignalDelays, SParameters, and

VSWRVhlues)

B.3.2.48 Software

Propertips: isRef 0, content complex

The Software complex type-shall be the base type for XML schema elements intended to dpcument
softwarg not installed on the'controller (e.g., self-test, calibration).

B.3.2.48.1 Attributes

Softwarg contains no attributes.

B.3.2.43.2 Child elements

Software contains the following child element:

Name Subclause Type Use
Softwareltem B.3.2.44 c:ltemDescription l1...0
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4 Software/Softwareltem

Base type: c:ltemDescription

Properti

es: isRef 0, content complex

— 245

The Software/Softwareltem child element shall identify the software program.

B.3.2.4

Software/Softwareltem inherits the attributes of c.ltemDescription (name and version).

B.3.2.4

Softwar

4.1 Attributes

A.2 Child elements

Identifidation).

B.3.2.4

Base tyy

Properti

The Tes|

b TestEquipment

e: Extension of hc:HardwareltemDescription

es: base hc. HardwareltemDescription

family df test stations or test adapters.

b/Softwareltem inherits the child elements of c:ltemDescription (Description, Extensjon, and

YEquipment complex type shall be the base type for XML schema elements intended to doqument a

B.3.2.4p.1 Attributes
TestEqufpment inherits the attributes of he: HardwareltemDescription (name and version).
B.3.2.4p.2 Child elements
TestEqugpment containsithe”following child elements, in addition to those inherited from
hc:HardwareltemDescription (CalibrationRequirements, Components, ConfigurationOptions, Confrol,
Description, Docuimentation, EnvironmentalRequirements, Errors, Extension, FactoryDefaults,
Identifidation, dnterface, LegalDocuments, NetworkList, OperationalRequirements, ParentComponégnts,
PhysicalCharaéteristics, and PowerRequirements):

Name Subclause Type Use
Capabilities B.3.2.46 he:Capabilities Optional
Controllers B.3.2.47 — Optional
FacilitiesRequirements B.3.2.49 he:FacilitiesRequirements Optional
Paths B.3.2.50 te:Paths Optional
Resources B.3.2.51 hc:Resources Optional
Software B.3.2.52 te.Software Optional
Specifications B.3.2.53 he:Specifications Optional
Switching B.3.2.54 he:Switching Optional
TerminalBlocks B.3.2.55 — Optional
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B.3.2.46 TestEquipment/Capabilities

Base type: hc:Capabilities
Properties: isRef 0, content complex

The TestEquipment/Capabilities child element shall identify the capabilities of the test equipment.

B.3.2.46.1 Attributes

TestEquipment/Capabilities contains no attributes.

B.3.2.46.2 Child elements
TestEqupment/Capabilities inherits the child elements of hc:Capabilities (CapabilitiesRdference,
Capabilfty, and CapabilityMap).
B.3.2.4F TestEquipment/Controllers
Propertigs: isRef 0, content complex

The TeftEquipment/Controllers element shall identify an ‘Ordered list of test station or test|adapter
controllgrs.

B.3.2.4f7.1 Attributes

TestEqupment/Controllers contains no attributes.

B.3.2.4)7.2 Child elements

TestEqugpment/Controllers contains the following child element:

Name Subclause Type Use

Controllgr B.3.2.48 te:Controller 1...

B.3.2.4B TestEquipment/Controllers/Controller

Base type—te-Controller

Properties: isRef 0, content complex

The TestEquipment/Controllers/Controller element shall identify an individual test station or test adapter
controller.

B.3.2.48.1 Attributes

TestEquipment/Controllers/Controller inherits the attributes of te: Controller (name and version).
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B.3.2.48.2 Child elements

TestEquipment/Controllers/Controller inherits the child elements of te:Controller (AudioCapabilities,
Description, Extension, Identification, InstalledSoftware, OperatingSystems, Peripherals, PhysicalMemory,
Processor, Storage, and VideoCapadbilities).

B.3.2.49 TestEquipment/FacilitiesRequirements

Base type: hc:FacilitiesRequirements

Properties: isRef 0, content complex

The Tes

B.3.2.4

TestEqu

B.3.2.4
TestEqu
Extensid
B.3.2.5
Base tyy
Properti
The Tes
equipmg
B.3.2.5

TestEqu|

Equipment/FacilitiesRequirements child element shall identify the facility requirements.

D.1 Attributes

ipment/FacilitiesRequirements contains no attributes.

D.2 Child elements

ypment/FacilitiesRequirements inherits the child elemeuts of Ac.FacilitiesRequirements (
n, FacilitiesInterface, FacilityRequirementsDocuments, Hydraulic, and Pneumatic).

D TestEquipment/Paths
e: te:Paths

es: isRef 0, content complex
Y Equipment/Paths child eleaent shall identify the characteristics of the signal paths througli
nt and interface hardware:
D.1 Attributes

ipment/Pdths-contains no attributes.

_
Cooling,

the test

B.3.2.5

D:2°Child elements

TestEqu

B.3.2.5

ipment/FacilitiesRequirements inherits the child element of te:Paths (Path).

1 TestEquipment/Resources

Base type: hc:Resources

Properties: isRef 0, content complex

The TestEquipment/Resources child element shall identify the resources within the test equipment.
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B.3.2.51.1 Attributes

TestEquipment/Resources contains no attributes.

B.3.2.51.2 Child elements

TestEquipment/Resources inherits the child element of /ic.Resources (Resource).

B.3.2.52 TestEquipment/Software

Base tyge: te:Software

Propertips: isRef 0, content complex

The TestEquipment/Sofiware child element shall identify the software within the test €quipment.

B.3.2.5R.1 Attributes

TestEqupment/Software contains no attributes.

B.3.2.5R.2 Child elements

TestEqufpment/Software inherits the child element of te:Software (Softwareltem).

B.3.2.5B TestEquipment/Specifications

Base typje: hc:Specifications
Propertigs: isRef 0, content complex

The TestEquipment/Specifications child element shall identify the specifications of the test equipmdnt.

B.3.2.5B.1 Attributes

TestEqupmentiSpecifications contains no attributes.

B.3.2.53.2 Child elements

TestEquipment/Specifications inherits the child elements of hc.Specifications (Certifications, Conditions,
Group, and Specification).
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B.3.2.54 TestEquipment/Switching

Base type: hc:Switching

Properties: isRef 0, content complex

The TestEquipment/Switching child element shall identify the switching within the test equipment.

B.3.2.54.1 Attributes

TestEquipment/Switching contains no attributes.

B.3.2.54.2 Child elements

TestEqufpment/Switching inherits the child elements of ic.Switching (CrossPointSwitchy MatrixSwitch, and

Switch).

B.3.2.5p TestEquipment/TerminalBlocks

Propertigs: isRef 0, content complex

The TeftEquipment/TerminalBlocks child element shall identify the terminal blocks within

equipmgnt.

B.3.2.5p.1 Attributes

TestEquipment/TerminalBlocks contains no_attributes.

B.3.2.5p.2 Child elements

TestEqugpment/TerminalBlocks:.eéontains the following child element:

the test

Name Subclause

Type

Use

TerminalBlock B.3.2.56

hc:Repeatedltem

B.3.2.5p TestEquipment/TerminalBlocks/TerminalBlock

Base t 0 nsion-of be-Ronoatodlton
: T e COT T eTTe

Properties: isRef 0, content complex

The TestEquipment/TerminalBlocks/TerminalBlock child element shall identify a terminal block.
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B.3.2.56.1 Attributes

TestEquipment/TerminalBlocks/TerminalBlock inherits the attributes of hc:Repeateditem (baselndex,
count, incrementedBy, name, and replacementCharacter).

B.3.2.56.2 Child elements

TestEquipment/TerminalBlocks/TerminalBlock contains the following child element, in addition to those
inherited from kc.Repeatedltem (Description and Extension):

Name Subclause Type Use
Interface B.3.2.57 c:Interface Requitled
B.3.2.5f TestEquipment/TerminalBlocks/TerminalBlock/Interface

Base tyy
Properti

The Tes

B.3.2.5

TestEqu

B.3.2.5

TestEqu|

B.3.2.5
Base tyy]
Properti

The Tes
specific

e: c:Interface

bs: isRef 0, content complex

7.1 Attributes

ipment/Switching/Interface contains no attributes,

7.2 Child elements

ipment/Switching/Interface inheritsithe child element of c:Interface (Ports).

B TestEquipmentinstance

e: Extension of c: Hardwarelnstance

Es: base c: Hardwdrelnstance

tEquipment.complex type shall be the base type for XML schema elements intended
test station or test adapter.

Equipment/Switching/Interface child element shall identify the tefminal block interface.

to doqument a

B.3.2.58.1 Attributes

TestEqu

ipmentlnstance contains no attributes.
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B.3.2.58.2 Child elements
TestEquipment/Instance contains the following child elements, in addition to those inherited from

he:Hardwarelnstance (Calibration, Components, Definition, DescriptionDocumentReference,
ManufactureDate, ParentComponent, PowerOn, and SerialNumber):

Name Subclause Type Use
Capabilities B.3.2.59 he:Capabilities Optional
Configuration B.3.2.60 c:NonBlankString Optional
Controllers B.3.2.61 — Optional
Extension B.3.2.63 c:Extension Optional
Paths B.3.2.64 te:Paths Optioral
SelfTestRuns B.3.2.65 — Optiorfal
Software] B.3.2.70 te.Software Optiorfal
SubSystgmCalibration B.3.2.71 — Optiorfal

B.3.2.5P TestEquipmentinstance/Capabilities

Base type: hc:Capabilities
Propertips: isRef 0, content complex
The TestEquipmentInstance/Capabilities child element shall identify the capabilities of the specific[piece of
test equipment.
B.3.2.5p.1 Attributes

TestEquipmentlnstance/Capabilities contains no attributes.

B.3.2.5p.2 Child elements

TestEqupmentInstance/Capabilities inherits the child elements of Ac:Capabilities (CapabilitiesRdference,
Capabilfty, and CapabilityMap).

B.3.2.6PD TestEquipmentinstance/Configuration

Base typje: c.NonBlankString

PropertiesTTsRef 0; coment simpic
Facets: minLength 1, whiteSpace replace
The TestEquipmentinstance/Configuration child element shall identify the configuration of the specific
piece of test equipment.

B.3.2.60.1 Attributes

TestEquipmentlnstance/Configuration contains no attributes.
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B.3.2.60.2 Child elements

TestEquipmentInstance/Configuration contains no child elements.

B.3.2.61 TestEquipmentinstance/Controllers
Properties: isRef 0, content complex

The TestEquipmentinstance/Controllers element shall identify an ordered list of test station or test adapter
controllers.

B.3.2.6/1.1 Attributes

TestEqupmentlnstance/Controllers contains no attributes.

B.3.2.6/1.2 Child elements

TestEqufpmentlnstance/Controllers contains the following child element:

Name Subclause Type Use

Controllg B.3.2.62 te:Controller 1...

=

B.3.2.6R TestEquipmentinstance/Controllers/Controller
Base typje: te:Controller

Propertips: isRef 0, content complex

The TesytEquipmentlnstance/Controllers/Gontroller element shall identify an individual test statiop or test
adapter fontroller.
B.3.2.6R.1 Attributes

TestEqupmentlnstance/Controllers/Controller inherits the attributes of te: Controller (name and vegsion).

B.3.2.6R.2 Child elements

TeStEqu@m‘u% Controller mherits the child elements of te-Controller

(AudioCapabilities, Description, Extension, Identification, InstalledSofiware, OperatingSystems,
Peripherals, PhysicalMemory, Processor, Storage, and VideoCapabilities).
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B.3.2.63 TestEquipmentinstance/Extension

Base type: c.Extension

Properties: isRef 0, content complex

The TestEquipmentlnstance/Extension child element shall provide a specific extension point for use cases
that require elements not provided in the basic structure.

B.3.2.63.1 Attributes

TestEqu|

B.3.2.6

TestEqu|

ipmentlnstance/Extension contains no attributes.

B.2 Child elements

ipmentlnstance/Extension inherits the child element of c. Extension (##other).

B.3.2.6¢ TestEquipmentinstance/Paths

Base tyy
Properti

The Tes
test equ

e: te:Paths
bs: isRef 0, content complex

tEquipmentlnstance/Paths child element shall identify the signal paths through the specific
[pment.

B.3.2.6/4.1 Attributes

TestEqu|

ipmentlnstance/Paths contains o attributes.

B.3.2.64.2 Child elements

TestEqu|

ipmentlnstancefPdths inherits the child element of te:Paths (Path).

B.3.2.6

Properti

[ TestEquipmentinstance/SelfTestRuns

ssisRef 0, content complex

piece of

The TestEquipmentlnstance/SelfTestRuns child element shall identify self-test end-to-end runs on the

specific

B.3.2.6

piece of test equipment.

5.1 Attributes

TestEquipmentInstance/SelfTestRuns contains no attributes.
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B.3.2.65.2 Child elements

TestEquipmentInstance/SelfTestRuns contains the following child element:

Name Subclause Type Use

SelfTestRun B.3.2.66 — l1...0

B.3.2.66 TestEquipmentinstance/SelfTestRuns/SelfTestRun

Properties: isRef 0, content complex

Th T L H thact CollT e D QoL ot D laald ol +chall 2 $a5 b o ] % 1+ dt
¢ TespEenipnrenthistancerSelffestRimns SetffestRin—ehtd-element-shaltdentify—thetast-seltes{ end-to-

end run,|

B.3.2.6p.1 Attributes

TestEquipmentlnstance/SelfTestRuns/SelfTestRun contains the following attributes:

Najme Type Description Use
date xs:dateTime The date and time the self-test'was run. Required
name c:NonBlankString A descriptive or commen'hame for the self-test Required

last executed end to_end.

version c:NonBlankString A string designating the version of the self-test Optiorfal
last executed end.to end.

B.3.2.6p.2 Child elements

TestEqupmentlnstance/SelfTestRuns/SelfTestRuircontains the following child elements:

Name Subclause Type Use
Description B3:2.67 c:NonBlankString Optiorfal
Extensiop B.3.2.68 c:Extension Optionjal
InstancelpocumentReference B.3.2.69 c:DocumentReference Optioﬂal

B.3.2.6f TestEquipmentinstance/SelfTestRuns/SelfTestRun/Description

Base typje: c:NonBlankString

Propertips: isRef 0, content simple

Facets: minLCength T, whiteSpace replace

The TestEquipmentinstance/SelfTestRuns/SelfTestRun/Description child element shall identify the self-test
that was run.

B.3.2.67.1 Attributes

TestEquipmentlnstance/SelfTestRuns/SelfTestRun/Description contains no attributes.
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B.3.2.67.2 Child elements

TestEquipmentlnstance/SelfTestRuns/SelfTestRun/Description contains no child elements.

B.3.2.68 TestEquipmentinstance/SelfTestRuns/SelfTestRun/Extension
Base type: c:Extension
Properties: isRef 0, content complex

The TestEquipmentinstance/SelfTestRuns/SelfTestRun/Extension child element shall provide a specific
extension point for use cases that require elements not provided in the basic structure.

B.3.2.6B.1 Attributes

TestEqugpmentlnstance/SelfTestRuns/SelfTestRun/Extension contains no attributes.

B.3.2.6B.2 Child elements

TestEquipmentlnstance/SelfTestRuns/SelfTestRun/Extension inherits<the child element of c:Eftension
(##other).

B.3.2.6P TestEquipmentinstance/SelfTestRuns/SelfTestRun/InstanceDocumentReference

Base tyfje: c:DocumentReference

Propertigs: isRef 0, content complex
The TéstEquipmentlnstance/SelfTestRuns/SelfTestRun/InstanceDocumentReference child elemeht shall
identify[the instance document asso€iated with this self-test run.
B.3.2.6P.1 Attributes

TestEqupmentlnstancelSelfTestRuns/SelfTestRun/InstanceDocumentReference contains the f¢llowing
attributes:

Najme Type Description Use
1D [ c:NonBlankString A user-defined string uniquely identifying the _mmjed
instance document.
uuid c:Uuid The instance document associated with this self- | Required
test run.

B.3.2.69.2 Child elements

TestEquipmentlnstance/SelfTestRuns/SelfTestRun/InstanceDocumentReference contains no child elements.
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B.3.2.70 TestEquipmentinstance/Software

Base type: te:Software

Properties: isRef 0, content complex

The TestEquipmentlnstance/Sofiware child element shall identify the software within the test equipment.

B.3.2.70.1 Attributes

TestEquipmentInstance/Software contains no attributes.

B.3.2.7p.2 Child elements

TestEqupmentlnstance/Software inherits the child element of fe:Sofiware (Softwareltent).

B.3.2.7fl TestEquipmentinstance/SubSystemcCalibration

Propertigs: isRef 0, content complex

The TesyEquipmentInstance/SubSystemCalibration child elementshall identify the subsystem(s) cglibrated

indepenglently of system calibration.

B.3.2.7/1.1 Attributes

TestEquipmentlnstance/SubSystemCalibration contains no attributes.

B.3.2.7/1.2 Child elements

TestEqupmentlnstance/SubSystemCalibration contains the following child element:

Name Subclause Type

Use

SubSystdm B.3.2.72 —

B.3.2.7R TestEquipmentinstance/SubSystemCalibration/SubSystem

Propertips<isRef 0, content complex

The TestEquipmentlnstance/SubSystemCalibration/SubSystem child element shall identify the subsystem

calibrated.

B.3.2.72.1 Attributes

TestEquipmentlnstance/SubSystemCalibration/SubSystem contains the following attribute:

Name Type Description Use
name c:NonBlankString A descriptive or common name for the Required

subsystem calibrated.
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B.3.2.72.2 Child elements

TestEquipmentInstance/SubSystemCalibration/SubSystem contains the following child elements:

Name Subclause Type Use
CalibrationDate B.3.2.73 xs:dateTime Required
CalibrationFrequency B.3.2.74 xs:duration Optional

B.3.2.73 TestEquipmentinstance/SubSystemCalibration/SubSystem/CalibrationDate

Base type: xs:dateTime

Propertigs: isRef 0, content simple

The TestEquipmentlnstance/SubSystemCalibration/SubSystem/CalibrationDate child element shall identify

the datefand time the subsystem was last calibrated.

B.3.2.78.1 Attributes

TestEqugpmentlnstance/SubSystemCalibration/SubSystem/CalibrationDate Contains no attributes.

B.3.2.7B8.2 Child elements

TestEquipmentInstance/SubSystemCalibration/SubSystem/CalibrationDate contains no child elemehts.

B.3.2.74 TestEquipmentinstance/SubSystemCalibration/SubSystem/CalibrationFrequency

Base typje: xs:duration

Propertips: isRef 0, content simple

The TestEquipmentInstance/SubSystemCalibration/SubSystem/CalibrationFrequency child element|shall

identify the how frequently the subsystem calibration is to be run.

B.3.2.74.1 Attributes

TestEqugpmentlnstance/SubSystemCalibration/SubSystem/CalibrationFrequency contains no

B.3.2.7|4.2 Child elements

attribytes.

TestEquipmentlnstance/SubSystemCalibration/SubSystem/CalibrationFrequency contains no
elements.

B.3.3 Simple types

None

B.3.4 Attribute groups

None

child

Published by IEC under license from IEEE. © 2010 IEEE. All rights reserved.



https://iecnorm.com/api/?name=e61035eade7c0aa93e7b0e31666256a2

IEC 61671:2012
— 258 - IEEE Std 1671-2010

Annex C

(normative)

ATML

internal model schemas

C.1 ATML internal model schema—Capabilities.xsd

C.1.1H

C.1.1.1

lements

Capabilities root (or document)

Exactly jone element exists, called the root or the document element, of which no part-appears in thd content
of any [other element. This root element serves as the parent for all other elements of the] ATML
Capabilfties XML schema.
The ATML Capabilities XML schema root element is defined as follows:

Name Set to
Attribute| Form Default unqualified (see NOTE)
Element Form Default qualified (see NOTE)
Encoding UTEF-8
Included|Schema —
Imported Schema urn:IEEE-1671:2010:Common

urndtEEE-1671:2010:HardwareCommon

Target Npmespace urn:IEEE-1671:2010:Capabilities
Version 1.10
XML Schema Namespace Reference?

NOTE: Q

alified and unqualified aredeseribed in A.3.6.

* The nam|
C.11.2

Base tyy

pspace reference URL is http://www.w3.0rg/2001/XMLSchema.
Capabilities

e: Extension of ca:Capabilities

Properti

bsContent complex

The Capabilities element defines a static list of Capabilities of the item, independent of any particular
ATML family of standards XML schema (e.g., documenting the capabilities of an instrument, not within an
ATML InstrumentDescription document).

Figure C.1 illustrates the XML types inherited and the XML types (both simple and complex) that shall be
defined in this standard that together constitute Capabilities.

Within Figure C.1, “solid lined boxes” indicate that the XML element shall be required.
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Capabilities

ca:Capabilities

Figure C.1—Capabilities element

C.1.1.2.1 Attributes

Capabilfties contains the following attributes, in addition to those inherited, ‘figm the
c:DocutpientRootAttributes attribute group of the Common XML schema defined in B ‘(clussified,
security{Classification and uuid):

Name Type Description Use
name c:NonBlankString The name of the instance document. Example: Acme Optional

Widget.
version c:NonBlankString The version of the instance document. Example: 2. Optional
C.1.1.2|2 Child elements
Capabilfties inherits the child element of ca:Capabilities (Capability).
C.1.2 Gomplex types
C.1.2.1|Capabilities
The Cagabilities complex type groups.alist (one or more) of capabilities.
C.1.2.1|1 Attributes
Capabiljties contains nézattributes.
C.1.2.1|2 Child-elements
Capabiljties‘contains the following child element:
Name Subclause Type Use

Capability C.1.2.2 hc:capability 1...0
C.1.2.2 Capabilities/Capability

Base type: hc:Capability

Properties: isRef 0, content complex

The Capabilities/Capability element identifies a capability.
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C.1.2.2.1 Attributes

Capabilities/Capability contains the following attribute:

Name Type Description Use
name c:NonBlankString A descriptive or common name for the capability. [Required

C.1.2.2.2 Child elements

Capabilities/Capability inherits the child elements of kc.:Capability (Description, Extension, Interface, and
SignalDescription).

C.1.3 Simple types

None

C.1.4 Attribute groups

None

C.2 ATML internal model schema—WireLists.xsd

C.2.1 Hements

C.2.1.1|WireLists root (or document)
Exactly jone element exists, called the rootior the document element, of which no part appears in thd content
of any gther element. This root element serves as the parent for all other elements of the ATML WireLists

XML schema.

The ATML WireLists XMI{schema root element is defined as follows:

Name Set to
Attributel Form Defaulf unqualified (see NOTE)
Element Form Default qualified (see NOTE)
Encoding UTF-8
IncludedISchema —
Imported Schema urn:IEEE-1671:2010:Common
urn:IEEE-1671:2010:HardwareCommon
Target Namespace urn:IEEE-1671:2010:WireLists
Version 1.11
XML Schema Namespace Reference®

NOTE: Qualified and unqualified are described in A.3.6.

* The namespace reference URL is http://www.w3.0rg/2001/XMLSchema.
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d 1671-2010
WireL.ists

e: Extension of w: Wirelists

Properties: content complex

- 261 -

The WireLists element is used as a collector of one or more wire lists and/or test wire lists.

Figure C.2 illustrates the XML types inherited and the XML types (both simple and complex) that shall be
defined in this standard that together constitute WireLists.

Within Figure C.2, “solid lined boxes” indicate that the XML element shall be required.

C.21.2

WireLis
c:Docur

WireLists

w:WireLists

Figure C.2—WireLists element

1 Attributes

s contains the following

attributes, in_ “addition to those inherited frqm the

entRootAttributes attribute group of the Comimon XML schema defined in B.1 (classified,

securityClassification and uuid):

Name Type Description Use

name c:NonBlankString The name of the instance document. Example: Test Optional
Oriented Wire List for Test 0500.

version c:NonBlankString The version of the instance document. Example: 2. Optional
C.2.1.2{2 Child elements
WireLisfs inherits the childelements of w: Wirelists (Iltems, TestDescription, WireList, and TestWirelist).
C.2.2 Gomplex-types
C.2.2.1 AssetWireL.ist

The AssetWireList complex type is used as a container of wires associated with an asset.

C.2.2.1.1 Attributes

AssetWireList contains no attributes.
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C.2.2.1.2 Child elements

AssetWireList contains the following child elements:

Name Subclause Type Use
Asset C222 he:NetworkNode Required
Wire C.2.2.3 he:Network 1...0
C.2.2.2 AssetWireList/Asset

Base type: hc:NetworkNode

Properti

The Ass

C.2.2.2

AssetWi

C.2.2.2

AssetWi

C.2.2.3
Base tyy]
Properti

The A4s

bs: isRef 0, content complex

tWireList/Asset element identifies an asset.

1 Attributes

eList/Asset contains no attributes.

2 Child elements

reList/Asset inherits the child elements of sc: NetwdrkNode (Description, Extension, and Pd

AssetWireList/Wire
e: he:Network
bs: isRef 0, content complex

etWireList/Wire element identifies the wires to and from the identified asset. The signal(s

(h).

) on the

wire(s) fnay be identified via XPath reference to either the actual IEEE 1641 signal or the signal in the TP.

C.223

AssetWi
replacet

1 Attributes

reList/Wire inherits the attributes of hc:Network (baselndex, count, incremented]
nentCharacter).

By, and

C.2.23

.2 Child elements

AssetWireList/Wire inherits the child elements of hc:Network. (Description, Extension, and Node).

C.224

TestWireList

The TestWireList complex type is used as a container of wires associated with a test.
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C.2.2.4.1 Attributes

TestWireList contains no attributes.

C.2.2.4.2 Child elements

TestWireList contains the following child elements:

Name Subclause Type Use
AssetWireList C.225 w:AssetWireList 1...o©
Test C226 hc:NetworkNode Riquired

C.2.2.5|TestWireList/AssetWireList
Base tyfje: w:AssetWireList

Propertips: isRef 0, content complex

The TestWireList/AssetWireList element identifies, for a particular test, the wifes associated with an

C.2.2.5|1 Attributes

TestWirkList/AssetWireList contains no attributes.

C.2.2.5|2 Child elements

TestWirgList/AssetWireList inherits the childelements of w:AssetWireList (Asset and Wire).

C.2.2.6|TestWireList/Test
Base typje: hc:NetworkNode
Propertigs: isRef 0, content-Complex

The TestWireList(Test element identifies the particular test.

C.2.2.6/ 1\ Attributes

TestWireList/Test contains no attributes.

C.2.2.6.2 Child elements

asset.

TestWireList/Test inherits the child elements of hc: NetworkNode (Description, Extension, and Path).

C.2.2.7 WirelList

The WireList complex type is used as a container of one or more wires.

| Published by IEC under license from IEEE. © 2010 IEEE. All rights reserved.



https://iecnorm.com/api/?name=e61035eade7c0aa93e7b0e31666256a2

IEC 61671:2012

— 264 - IEEE Std 1671-2010
C.2.2.7.1 Attributes
WireList contains no attributes.
C.2.2.7.2 Child elements
WireList contains the following child element:
Name Subclause Type Use
Wire C228 hc:Network 1...0

C.2.2.8{WireList/Wire
Base type: hc:Network
Propertips: isRef 0, content complex

The WineList/Wire element identifies a particular wire.

C.2.2.8|1 Attributes

WireList/Wire inherits the attributes of hc:Network N(baselndex, count, incrementedBy, and

replaceqientCharacter).

C.2.2.8|2 Child elements

WireLis{/Wire inherits the child elements of ic:Network (Description, Extension, and Node)

C.2.2.9|WireLists

The WireLists complex type issused as a container of one or more WireList complex types.

C.2.2.9|1 Attributes

WireLisls contaihsmo attributes.

C.2.2.9.2Chifdelements

WireLists contains the following child elements:

Name Subclause Type Use
Items C.2.2.10 — Required
TestDescription C.2.2.12 c:DocumentReference Optional
Choice TestWireList C.2.2.13 w:TestWireList l...o
WireList C2.2.14 w:WireList

NOTE—Choice indicates that only one of these elements may be specified.
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C.2.2.10 WireLists/ltems
Properties: isRef 0, content complex

The WireLists/Items element identifies a list of item description or item instance documents that contain the
nodes referenced in the wire list.

C.2.2.10.1 Attributes

WireLists/Items contains no attributes.

C.2.2.1D.2 Child elements

WireLisfs/Items contains the following child element:

Name Subclause Type Use

Item C.2.2.11 c:DocumentReference 1]..0

C.2.2.1{1 WireLists/Items/Item

Base tyfje: c:DocumentReference

Propertigs: isRef 0, content complex

The WineList/Items/Item element identifies an item deseription or item instance document that confains the
nodes rdferenced in the wire list.

C.2.2.1{1.1 Attributes

WireLis{/Items/Item inherits the attributes of c:DocumentReference (ID and uuid)

C.2.2.1{1.2 Child elements

WireLisl/Items/Item cOntains no child elements.

C.2.2.1R WireLists/TestDescription

Base ty C. c.Documeninejerernce

Properties: isRef 0, content complex

The WireLists/TestDescription element identifies the ATML Test Description instance document that
describes the tests referenced in the w: TestWireList.

C.2.2.12.1 Attributes

WireLists/TestDescription inherits the attributes of ¢.DocumentReference (ID and uuid).
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C.2.2.12.2 Child elements

WireLists/TestDescription contains no child elements.

C.2.2.13 WireLists/TestWireList
Base type: w:TestWireList
Properties: isRef 0, content complex

The WireLists/TestWireList element identifies a list of test-oriented wires.

C.2.2.1B.1 Attributes

WireLists/TestWireList contains no attributes.

C.2.2.1B.2 Child elements

WireLists/TestWireList inherites the child elements of w:TestWireList,(AssetWireList and Test).

C.2.2.14 WireLists/WireList
Base type: w:WireList

Propertigs: isRef 0, content complex

The WireLists/WireList element identifies aclist of connections that associate the interface pins fi
XML igstance document to another XML"instance document (e.g., a UUTDescription XML

document to a TestAdapter instance dodument).

C.2.2.14.1 Attributes

WireLisls/WireList contains no attributes.

C.2.2.14.2 Child elements

WireLis{s/WireList inherits the child element of w: WireList (Wire).

Fom one
instance

C.2.3 Simple types

None

C.2.4 Attribute groups

None
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Annex D
(normative)

ATML runtime services

D.1 Messages

As a guideline, messages and user display information used in an ATMI -compliant ATS are to utiljze well-
formed hypertext markup language (HTML)" (see HTML 4.01 Specification [B10]) for represent|ng their
display [information. The use of HTML allows the use of standard browser technology te  display and
interact with the user in a common format across platforms.

If a reqpirement exists where XML instance documents need to include portions 6f HTML and HTML
documents need to include portions of other markup languages, then the use of the extensible hypertext
markup [language (XHTML)'" (see XHTML 1.1 [B57]) should be considered.

D.2 Executive system service

ATML pervices should be described using a web services definition language (WSDL) definitipn. This
approach allows a multitude of implementations including straight function calls, dynamic link library
(DLL) ¢alls, COM methods, common object request broker architecture (CORBA) services, [or Web
services

A WSDL document will define ATML services as-collections of network endpoints, or ports. In|WSDL,
the abstract definition of endpoints and messages’is separated from the concrete network deployment or
data forfnat bindings of the endpoints and messages. This approach allows the reuse of abstract deffinitions:
messagés, which are abstract descriptions of'the data being exchanged, and port types, which are|abstract
collectiqns of operations. The concreté_protocol and data format specifications for a particular gort type
constitufe a reusable binding. A port is defined by associating a network address with a reusable pinding,
and a c¢llection of ports define a’ service. Hence, a WSDL document uses the following elemen}s in the
definitiqn of ATML services:

a)  fypes: a contairer for data type definitions using some type system (such as an XSD)
b) message: an@bstract, typed definition of the data being communicated
c) portType: an abstract set of operations supported by one or more endpoints

1) operation: an abstract description of an action supported by the service

d) binding: a concrete protocol and data format specification for a particular port type
e) service: a collection of related endpoints

1) port: a single endpoint defined as a combination of a binding and a network address

'3 This information is given for the convenience of users of this standard and does not constitute an endorsement by the IEEE of these
products. Equivalent products may be used if they can be shown to lead to the same results.
' This information is given for the convenience of users of this standard and does not constitute an endorsement by the IEEE of these
products. Equivalent products may be used if they can be shown to lead to the same results.
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D.3 Example WSDL service definition

An example of using the ATML family XML schemas would be a service that consumes ATML Test
Descriptions and returns Software Interface for Maintenance Information Collection and Analysis
(SIMICA) TestResults.

The ATML Test Description is an XML instance document conforming to TestDescription.xsd. The
SIMICA TestResults is an XML instance document conforming to TestResults.xsd. Such a service is
described in terms of its inputs and outputs; this description does not prevent the service from providing

addition:

al logging information to internal systems such as an operating system event logger.

The foll
Run-tim
snippet

<?xml Y
<defini
X1

X1

X1

X1

X1

X1

X1

X1

X1

<{

<
<part

<

<
<part

<

<H
<opeq]
<in|
<ou
</op€

<
</defin

Becausg
service

std:stq

The inpy

owing example utilizes the uniform resource name (URN) naming conventions described
e services are provided as part of an implementation and have been included in the followi
pxample to demonstrate inputting and outputting messages.

ersion="1.0" encoding="UTF-8" ?>

tions

Ins=http://schemas.xmlsoap.org/wsdl/
lns:soap=http://schemas.xmlsoap.org/wsdl/soap
Ins:http="http://schemas.xmlsoap.org/wsdl/http"
Ins:xs="http://www.w3.0rg/2001/XMLSchema"
lns:soapenc="http://schemas.xmlsoap.org/soap/encoding/}
lns:mime="http://schemas.xmlsoap.org/wsdl/mime/"
Ins:td="urn:IEEE-1671.1:2009:TestDescription"
lns:tr="http://www.ieee.org/atml/2007/TestResults?
Ins:y="RuntimeServices"
argetNamespace="RuntimeServices">

essage name="testDescriptionIn">

name="parameters" element="td:TestDescription" />
message>

essage name="testResultsOut">

name="parameters" element="tr:TestResults" />
message>

ortType name="ExecutiveRuntimeSystemi>

btion name="Execute">

but message="y:testDescriptionIn™Yy>

put message="y:testResultsOut'ry>

ration>

portType>

itions>

this definition does not contain any specific bindings or services, it can be used as part o
all or to define a traditional C/C++ (see ISO/IEC 9899:1999 [B40]) function:

ing Execute( const std:string parameters );

it and oufput strings are to be constrained to conform to the relevant ATML family.

in A.3.
ng XML

f a Web
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Annex E

(informative)

Pins, ports, connectors, and wire lists in ATML

E.1 Int

To desc

roduction

ribe instruments, test svstems, and their capabilities at the instruments’ pins, ATMIL uses ¢

nstructs

called p

To desc
construd

rts, pins, and connectors.

t called a wire list.

E.1.1 Pjns, ports, and connectors

At first

glance, the definition and use of these constructs may seem @bvious, and in many w:

assumptfion is true. But these items are interrelated and must be mapped‘both to each other and to tl

channel
overall (

described by the capabilities. In addition, it is necessary,to use these constructs to m|
apabilities of an instrument.

The techniques for doing so are explained in this annex.

NOTE—

In ATM
test ada
frequen
also be
physical

In contr|
collectid
test adaj
a port c
on a co
physical

It is ex(

IATML Capabilities is fully described in Annex F.

L, a connector is a physical part of a hardware description, e.g., UUT, instrument, test st
bter. Connectors can be of any typecand can carry any and many types of signal: ac, dc,
y (RF); male or female; analog or digital. Connectors are often industry-standard types,

pin characteristics. Pins mustbe unique on connectors.

hst, a port is a logicaltentity. It describes an abstract interface that may be mapped to a s}
n of signals) going'into or out of any hardware description, e.g., UUT, instrument, test st
ter (or, when used-in ATML Capabilities, a resource). When used to describe a physical i
in also includeétany number of pin references. In this case, the pin references refer to phys
hnector. Whien used with resources to describe capabilities, ports do not include pins. I
ports can reference the same pins.

ectéd that a connector will have at least one port associated with it where a connector ¢

Fibe how instruments, test systems, interface adapters, and UUTs are interconnected, ATMIL uses a

ys, that
e signal
pdel the

htion, or
or radio
but can

defined by custom types. Conn€gctors can contain a collection of pins definitions that identify the

gnal (or
htion, or
nterface,
cal pins
ifferent

hn carry

many si

OTTAlS. EaciT SIgmal COITESPOIdS WItlT @ POIT; 1T OUICT WOTdS, @ SINZIT COMMECTor (@ Piysica

can carry many ports (logical objects).

object)

Ports, pins, and connectors are all defined by XML elements within the ATML Common XML schema
(B.1), which is in turn utilized within the hardware descriptions, e.g., Instrument Description, Test Station
Description, Test Adapter Description, and the XML schemas associated with the UUT Description
standards (through their inclusion of Common.xsd).
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E.1.2 Wire lists

The WireList element of the WireLists schema contains a system’s interconnect information, which
describes how different ATML family component standards connect. The WireList element allows for
assigning interface ports from different hardware descriptions, such as from the Test Station to the Test
Adapter and then from the Test Adapter to the UUT, to provide the complete path.

The Wirelists schema also includes the TestWireList element, which is a collection of signal stimulus and
measurement paths associated with a subelement of a test description (e.g., test). This element supports the
generation of test diagrams for a TP providing the complete signal paths from test station instruments to
UUT ports. The TestWireList element has a child element called Tests, which references the Test ID from
an ATML Test Description instance document. The child element AssetWireList contains the tegt station
asset anid port where the signal originates. The Wire child element is a list of all wiresiusefl in the
associatgd test in the TP.

ATML [family component standard interconnections are defined by the ATML WireList XML|schema
(C.2).

E.2 Overview of the base types

E.2.1 Ports

A port §imply describes the fact that there is a logical interface through which a signal is going info or out
of an injstrument (or test station, or test adapter, or UUP). This informaiton does not include a physical
descriptjon that describes how that signal is transmitted; that information is the function of a connedtor. The
existencp of a port merely states that a logical interface and some signal(s) exist.

E.2.1.1|Two types of <Port> elements

An exarhination of the ATML Common XML schema (see B.1) will reveal that there are actually tyo types
of <Pont> elements, the second of which is derived from the first.

The badic <Port> description does not include pin references. This port is used primarily fof ATML
Capabilfties descriptions and is not associated with physical connectors. The second <Port> is|defined
and usefl within the.XRPhysicalInterface> element. There, pin references are added to the base
<Port} elementsethat ports can be mapped onto physical connectors via their pins.

E.2.1.2|Patts of a port

The base <Port> is a simple element that includes only the small amount of information needed to
describe the type of signal that is carried through the port: Name, Direction, and Type.

NOTE—One common mistake is to consider a port equivalent to a pin. A simple test is to ask, “does the signal flow
through the port?” If it does not, the entity is probably a pin. As an example, the HI pin on a DMM banana jack is not a
port because a signal also flows through the LO pin.
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E.2.1.2.1 Name

The name is simply an arbitrary string. Intended to be descriptive, this element distinguishes one port from
another.

E.2.1.2.2 Direction

The <PortDirection> attribute simply specifies whether the port is an input port, an output port, or a
bidirectional port.

The <PortDirection> attribute is optional. When a port describes instrument capabilities, resources, or
switchirlg, this element is not used (and is not needed).

E.2.1.2|3 Type

The <P¢prtType> attribute describes the type of signal that is carried by the port. "Fhe predefined [possible
values [all of string type) are “Ground”, “Analog”, “Digital”, “Power”, “Opticall”, and
“SoftWare”.

Like th¢ <PortDirection> attribute, the <PortType> attribute_is optional. It is not us¢d when
describipg instrument capabilities, resources, or switching.

E.2.1.2{3.1 Software ports

Although the definitions of most of the predefined pottitypes are obvious, the software port type is a little
mysterigus. This type of port describes signals thattravel through a software interface of some tyge and is
commonly associated with measurements (as oppesed to signal generation). For instance, the trage on an
oscillos¢ope screen is not available as an eleetrical signal on a physical connector. It can be viewed on the
oscillos¢ope’s front panel screen; but if thevdata contained in the trace are to be available to tesf system
softwarg, they must be retrieved via.software. A software port would then be declared to exisf on the
instrumg¢nt, and the instrument’s capability to deliver trace data would then be mapped to this softwpre port.

E.2.1.2}4 Extension element
The <Extension>-8lement is available to allow users to define custom port types of their own dr to add

extra information te the definition of a port.

E.2.1.2]5.€onnector pins

When used within a <PhysicalInterface> element, the <Port> element may include any number
of pin references using the <ConnectorPin> elements. This option allows the port to be logically
mapped to the pins of a connector. <ConnectorPin> elements are described in E.2.3.

E.2.2 Connectors
Since a connector refers to a physical item, the information included in the <Connector> element

includes data that describe both the physical type of connector and its location on a piece of hardware such
as an instrument.
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NOTE 1—The <Connector> type is derived from the <ItemDescription> type. An <ItemDescription>
includes several optional fields that can be used to describe any physical item, e.g., the manufacturer’s name, a serial
number, or a model number. These fields are not described within this annex as they are self-explanatory.

NOTE 2—Both the <Connector> definition and the <Port> definition include a list of pins. In <Connector>,
they are a pin definition and called <Pin>; and in <Port>, they are a pin reference and called <ConnectorPin>.
Although this setup may appear redundant at first glance, the intended use of these elements is different. In a pin
definition <Connector>, the list of pins is designed to capture physical information about each pin: the name,
description, and perhaps the part number. In a pin reference <Port>, the list of pins lists the pins that carry a specific
signal. In both cases, the description of a pin includes an ID, and that ID should be the same in both locations.

E.2.2.1 Pins

This elejnent contains an optional list of pin definitions that make up the connector. Each pin.definjtion has
a requirgd ID and an optional name that can be used to describe the use of the pin. In addition, gach pin
containd a <Definition> element that is intended to capture specific information like part nurpbers. If
pins arg¢ described in a <Connector>, the <pinID> value used in <Portg>\should mjtch the
correspdnding <ID> in the <Connector> description.

E.2.2.2|ID
The ID Jof a connector is an arbitrary string that identifies the conn€ctor. This same identifier should be
used when defining each pin on the connector.
E.2.2.3|Location (front or back)

This enumeration, with values of “front” and\¥‘back”, specifies the connector’s location on an
instrumgnt.
E.2.2.4(Type
This strjng specifies the type of ‘the connector (e.g., Bayonet Neill Concelman (BNC), subminiature A
(SMA), for 25-pin D connectof);-the sex of the connector, and/or the connector’s part number. Any firbitrary
string cfn be entered in this field, and this flexibility allows users to specify custom connectgr types.
Howevaer, if an industryzstandard connector is used, it is expected that the standard name will be usqd here.
E.2.2.5(Mating .connector type
This optienal field, which contains an arbitrary string, specifies a mating connector, i.e., the|type of

connector that mates to the <Connector > that is being described. Like the connector s 1ype, this field
may contain a generic connector description or a specific part number.

E.2.3 Pins

A <ConnectorPin> element is a very simple item that contains just enough information to describe a
pins reference or location. A <ConnectorPin> element includes an ID for each pin and also the ID of
the connector that includes the pin. This information creates a logical mapping between the port and the
connector.
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The use of these elements is straightforward. The ID of the connector should match the ID contained in the
connector’s description in the <Connector> element. The pin ID should contain a string that defines the
specific pin within the given connector. The pin ID is simply a string and can be given a name like “Pin
12-9”or “External Clock Input”. Ifapinis also described in the <Connector> element, the ID
and pinID in both locations should match.

E.2.3.1 Pins in IEEE Std 1641 [B29]
ATML Capabilities descriptions utilize IEEE 1641-based signal descriptions, which define their

own connectors (i.e., collection of pins). Because eventually there is a need to correspond the pins
defined in ATML and by IEEE Std 1641, it is necessary to understand a little about the treatment of pins in

IEEE SI3 1641.

Where IEEE Std 1641 requires a compound pin name such as TwoWire hi=“J1-1”, the,€ConndctorPins
compouphd name shall be used. The compound name cannot contain spaces, commas, or semicolong. Within
ATML, |these free-form descriptive names can be entered in the connectorID/name attribyte, e.g.,
ID=“GND” name=“shielded ground”.

When cfeating ATML Capability descriptions, signal connections are mapped to instrument pirfs in the
same order as in IEEE Std 1641. This order is illustrated in the example shown in E.3.1. Conpections
defined |in IEEE Std 1641 have a specific, defined order, where ground*pins can be either explicitly or
implicitly defined.

IEEE Std 1641-2004 includes the following description:

The number of parallel connections is specified>by the <channelWidth> of the signal.
Each pin name is associated with its corresponding channel. Ground or signal return
connections may be added after the active ¢hannel pins. The last ground pin will be used
to return any remaining channels without/a specified signal return pin. If no return pin is
specified, a common ground return is assumed.

E.3 Ujlng ports, pins, and connectors together

In ATML, the <Port>, <ComnectorPin>, and <Connector> types are used together in two flifferent
ways. The first is to describe the physical characteristics of an instrument’s interface to the outsidg world.
The secpnd is to describe the instrument’s capabilities.

E.3.1 <Physicalinterface>

The <PhysicalInterface> type describes all of the connectors on a piece of hardware, togeTer with
their pin T -

The <HardwareItemDescription> type (defined within the HardwareCommon XML schema in
B.2) includes an element of type <PhysicalInterface> as part of an overall description of any type
of hardware. In <HardwareItemDescription>, this element is called <Interface>.

The <PhysicalInterface> type includes two lists: a list of connectors and a list of ports. Each port
includes a list of pin references; and each pin includes the ID of the connector of which it is a part.

As a simple example, consider a connector that has 6 pins. Of these, two are connected to ground, two are
connected to dc power, and two carry a differential signal. The <PhysicalInterface> element
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(remember, this element is called <Interface> within a <HardwareItemDescription>) for this
connector might be as follows:

e to an
it gives
ferences
nird port
rried on
nals an

be 1S not
tion>

<hc:Interface>
<c:Ports>
<c:Port name="Gnd" direction="Input" type="Ground">
<c:ConnectorPins>
<c:ConnectorPin connectorID="PL1" pinID="Gndl" />
<c:ConnectorPin connectorID="PL1" pinID="Gnd2" />
</c:ConnectorPins>
</c:Port>
<c:Port name="Pwr" direction="Input" type="Power">
<c:ConnectorPins>
<c:ConnectorPin connectorID="PL1" pinID="Pwrl" />
<c:ConnectorPin connectorID="PL1" pinID="Pwr2" />
</c:ConnectorPins>
</dTPortT
<c:)Port name="DiffIn" direction="Input" type="Analog">
c:ConnectorPins>
<c:ConnectorPin connectorID="PL1" pinID="V+" />
<c:ConnectorPin connectorID="PL1" pinID="V-" />
/c:ConnectorPins>
</d:Port>
</c:Horts>
<c:Cdnnectors>
<c:Connector ID="PL1" name="Input Connector" location="Front" type="6-pin">
c:Identification>
<c:ModelName>XYZ123</c:ModelName>
/c:Identification>
!-- ...other data from <ItemDescription> as needed... ——>
</d:Connector>
<c:Pins>
c:Pin ID="Gndl"/>
c:Pin ID="Gnd2"/>
c:Pin ID="Pwrl"/>
c:Pin ID="Pwr2"/>
c:Pin ID="V+"/>
c:Pin ID="V-"/>
</q:Pins
</c:(Jonnectors>
</hc:Irnterface>
This exhmple contains almost all of the information needed to describe the physical interfag
instrumgnt. It gives the name, location, anditype of the connector on the instrument’s front panel;
the name of each pin and optionally anythardware pin characteristics; and it separates the pin re
into distiinct signal ports. In this case, 0ne port is grounded, and the other carries dc power. The tl
carries Jome type of signal. The only’remaining question is exactly what kind of signal can be c3
this poft. The answer lies in YATML Capabilities, which describes exactly what kind of sig
instrumgnt is capable of delivering. An example of this is included in E.4.1.
E.3.2 <|nterface>
The ATML €ommon XML schema (B.1) defines an element type called <Interface>. This ty]
to be donfused with the <Interface> child element of the <HardwareItemDescrij
element anfpaﬂ’ this 1s a distinct fypp ofits owm that 1s used elsewhere in ATMUL famile XML _schd

mas.

The <Interface> type simply contains a list of ports. These ports are intended to be logical ports, used
to describe features and capabilities of an instrument or resource but not the physical real-world signal
connections that a physical interface provides. The <Interface> type does not include the extra
information (like pins and connectors) that is included in the <PhysicalInterface> type. It is used
in a number of places within the ATML family of standards:

a) Used by <Resource> in HardwareCommon for ATML Capabilities use

b) Used by <Capability> in HardwareCommon for ATML Capabilities use

¢) Used by <Switch> in HardwareCommon to define switch capabilities
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d) Used by <FacilitiesRequirements> in HardwareCommon to define other interfaces
(except power connections)

E.4 Ports, pins, and capabilities

The feature of ATML known as Capabilities is described in Annex F briefly; ATML Capabilities allows
instruments to be described as a collection of resources. Each resource has one or more ports. Separately,
the signals (or measurements) that the instrument can deliver are described as a list of IEEE 1641-based
signal descriptions. Each of these signals also has one or more ports. Through the use of these ports, the

signals a

Althougf.&uwd&ﬁmd.b;ﬂlhﬂ&mﬂhﬁ&&uﬂngﬁ&mﬁmmmmue
signals tfhat the instrument can deliver. Therefore, each resource must ultimately be mapped to™a

signal c

re mapped onto the resources to define the capabilities of each resource.

nnector on the instrument with a <NetworkList> element.

al-world
physical

Briefly, |this mapping is accomplished through the use of <NetworkList> elements by ‘using their port

names Within a <Node><Path> pair. Each <Resource> element has a <PortX¥ieach <Porf

name. I1
that maj
with a r¢

<hc:NetworkList>

<hd

</H

</hc:NetworkList>

This copcept is best described in term§_of an example. E.4.1 and E.4.2 include two examples:
simple, ind the second, a little more complex.
E.4.1 Simple example:-a-simple sine wave

Considef the case ofya’simple signal source that can generate only a sine wave. Described in
ATML, Ithis source has one connector with one pin, a single resource, and a single signal capability

Signals pre-destribed using the <Capabilities> element, which is documented fully in C.1.
case, a Simpl€ signal source might have a <Capabilities> description like this example:

the name of the resources <Port> is mapped to the name of a physicaldnstrument <Por
ping defines a connection. The instrument’s <Port> includes all of the physical pin re
ference to the connector.

:Network>

hc:Node>

<hc:Path>
/inst:InstrumentDescription/hc:Interface/csPorts/c:Port[@name="1"]

</hc:Path>

/hc:Node>

hc:Node>

<hc:Path>
/inst:InstrumentDescription/inst:ResSQurces/hc:Resource[@name="Resource 1"
hc:Interface/c:Ports/c:Port[@name="P1"]

</hc:Path>

/hc:Node>

c:Network>

> has a
- >, then
ferences

he first,

erms of

For this

<inst
<hc
<

<
<

name=
frequ
ampli

:Capabilities>
:Capability name="sinewave">
hc:Interface>
<c:Ports>
<c:Port name="sineWave" />
</c:Ports>
/hc:Interface>
hc:SignalDescription xmlns:tsf="STDTSEF">
<std:Signal name="sinewaveSignal" Out="sineWave">
<std:Sinusoid
"sineWave"
ency="10kHz range 1lkHz to 10MHz errlmt 0.1Hz res 1Hz"
tude="trms 1V range luV to 1V errlmt 0.1% range 1V to 10V errlmt 1%"/>
</std:Signal>

</hc:SignalDescription>
</hc:Capability>
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</inst:Capabilities>

The instrument would likewise have a <Resources> description that includes only a single one-port
resource:

<inst:Resources>
<hc:Resource name="Resource 1">
<hc:Interface>

<c:Ports>
<c:Port name="P1"/>
</c:Ports>

</hc:Interface>
</hc:Resource>
</inst:Resources>

These two items would be mapped together through the e of 7 apab Map> element. The
<CapalilityMap> will not be described here in detail, but it is an element that defines the mapping
between the signal and the resource. For this example, it would map the signals output port sineflave to
the resofirces port P1; in other words, the resource is capable of delivering the given signdl) The uge of the
mapping elements <CapabilityMap> and <NetworkList> allow ATML to mapphysical angl logical
ports and resource and capability ports without the need to mandate another standafd, or leave thg ATML
common types.
In addition, the instrument’s physical output connections waeuld” be described [in an
<PhysicalInterface> element that lists a single port, a single pin, and*a single connector:
<hc:Interface>
<c:Ports>
c:Port name="P1" direction="Input" type="Analogl’
<c:ConnectorPins>
<c:ConnectorPin connectorID="RF" pinID="Qut" />
</c:ConnectorPins>
/c:Port>
</d:Ports>
<c:Connectors>
c:Connector name="RF Output" ID="RFY location="Front" type="6-pin">
<c:Identification designator="REGonnl">
<c:ModelName>XYZ123</c:ModeName>
</c:Identification>
<!-- ...other data from <ItemPescription> as needed... —->
/c:Connector>
</d:Connectors>
</hc:Interface>
NOTE—{The name of the physical*port “P1” matches the name of the logical resource port. This match foes not,
however) indicate any relationship between the signal delivered by resource “Resource 1" and the physical port
“P1”, on|connector pin “OQut*in connector “RE” (e.g., RF-Out).
To map|the two potfinames (physical and resource) together, a <NetworkList> element is usgd where
the <Path> element contents can be any unique XPath expression that evaluates to a single item:
<hc:NefworkList>
<hdq:Network>

<hc:Node>

<hc:Path>
/inst:InstrumentDescription/hc:Interface/c:Ports/c:Port[@name="P1"]
</hc:Path>

</hc:Node>
<hc:Node>

<hc:Path>
/inst:InstrumentDescription/id:Resources/hc:Resource[@name="Resource 1"]/
hc:Interface/c:Ports/c:Port[@name="P1"]

</hc:Path>

</hc:Node>
</hc:Network>

</hc:

NetworkList>
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E.4.2 Three-phase wye power source

Examples like the one in E.4.1 are very common in test systems, particularly for RF instruments that carry
only a single signal. But more complicated signals may utilize more than one pin, and the mapping from
<Capability> to <Connector> becomes more complicated.

Consider the case of a three-phase wye power source. This case requires a more complicated signal
description. The signal description itself has only a single port, but it requires multiple pins. It is necessary,

then, to map the various parts of the signal description to the physical pins on the instrument’s connector.

To illustrate, the signal description for three-phase power would be as follows:

<insf:Capabilities>
<hd:Capability name="ThreePhaseWye" >
hc:Interface>
<c:Ports>
<c:Port name="TPW" />
</c:Ports>
/hc:Interface>
hc:SignalDescription
xmlns:tpw="urn:IEEE-1671:2010:Examples/ThreePhaselye">
<std:Signal Out="TPW" >
<tpw:ThreePhaseWye amplitude="trms 115V +-10%" frequency="150Hz" />
</std:Signal>
/hc:SignalDescription>
</Hc:Capability>
</indt:Capabilities>

This exgmple references an IEEE 1641 TSF library element caled/ThreePhaseWye. This TSF|element
includeq a connection for all three phases (channels) of the powersignal plus the neutral (common ground),
with comnections (pins) respectively named A, B, C and N:\(When using a TSF element, these pih names
are not yisible in the ATML TSF source; the user must refer to IEEE Std 1641 [B29]. In other cjses, the
various pins may be defined directly within the <SigmalDescription> element.)

This IEEE 1641 signal description, therefore, defineés two distinct things:

a) [Chree-phase signal consisting of.three coherent channels and a common neutral.

b) A port that can be mapped, enly to a connector that has three signal pins plus a commor} neutral
bround. In this example, the*port could not be directly mapped onto a six-pin connector, efich with
ts own signal-return pin\pair; a common return pin is required. (Of course, the connector njay have
bther pins that are notvelated to this port.)

This sighal must be.rhapped to a simple resource. This resource only has one port:

<insy:Resbuhces>
<hq:R€source name="ThreePW">
hesInterface>

n .

<c:Port name="TPW"/>
</c:Ports>
</hc:Interface>
</hc:Resource>
</inst:Resources>

NOTE—This resource has only a single port, which is matched to the single port of the signal description, even though
the signal actually requires multiple conductors. To match, the instrument’s physical interface would be defined as
follows:

<hc:Interface>
<c:Ports>
<c:Port name="TPW" direction="Output" type="Power" >
<c:ConnectorPins>
<c:ConnectorPin connectorID="PL1" pinID="A" />
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<c:ConnectorPin connectorID="PL1" pinID="B" />
<c:ConnectorPin connectorID="PL1" pinID="C" />
<c:ConnectorPin connectorID="PL1" pinID="N" />

</c:ConnectorPins>

/c:Port>

Ports>

:Connectors>

c:Connector ID="PL1" location="Front" type="ThreePhaselye">
<c:Identification>
<c:ModelName>KL1lm-1</c:ModelName>
</c:Identification>
/c:Connector>
Connectors>
Interface>

With a NetworkList mapping the two “ThreePhaseWye” ports together:

<hc:Ne{
<hd

</H
</hc]

NOTE—

the signa description.

In this ¢
element
not by nj
libraries

The insfruments themselves may have very different pin names; therefore, it may be impractica

signals
signal W
is mapp

E.5 Wilre lists

The AT
compon

Using F

workList>

:Network>

hc:Node>

<hc:Path>
/inst:InstrumentDescription/hc:Interface/c:Ports/c:Port [@name=TPW"]

</hc:Path>

/hc:Node>

hc:Node>

<hc:Path>
/inst:InstrumentDescription/id:Resources/hc:Resource [@name="ThreePW"]/
hc:Interface/c:Ports/c:Port [@name="TPW"]

</hc:Path>

/hc:Node>

c:Network>

NetworkList>

The pinID attribute of each pin is mapped to the corresponding part of the “ThreePhaselye” e

xample, the pins have the same names as the'corresponding outputs in the “ThreePha
However, the names are not important. The pins are mapped by the order in which they
ame. This order dependence is necessary. bécause signal descriptions are often contained in
These libraries contain fixed signal names but are used in many different instrument desg

o pins by using the names. In-the example, the “ThreePhaseWye” signal is a three

ed onto the channel 3 signal,"and all signals use a common return pin N.

ML WireList XML schema supports the description of the interconnections between ATM
ent standards utilized within a particular ATS implementation.

here Pin A is mapped onto thechannel 1 signal, Pin B is mapped onto the channel 2 signg

ement of

selye”
appear,
external
riptions.
to map
channel
I, PinC

| family

hble W1

P1 is co

gure E. 1 asa reference, wire lists may consist of per—test 1nformatlon (e g for test 100 c

more than

just this test (e g., the test ﬁxture safety ground GSl is connected to the ATE statlon ground lug El and to
the test fixture safety ground lug E1).

<WireList> elements are analogous to the <NetworkList> elements that are used elsewhere in the
ATML architecture, but they are used to “connect together” ports or connectors that are defined in
completely different ATML instance documents. The WireList schema, then, is the place where everything
comes together—the test station, the UUT, the adapters—to form a completely defined test setup.

Note that a <WireList> does not include electrical path characteristics. A <WireList> defines only
connections. If electrical path characteristics must be captured, then a Test Adapter instance should be
used. As a very simple example, consider the use of an RF cable that is connected from the test station to
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the UUT. This cable may have some loss. To describe the cable, create a Test Adapter instance file. The
Test Adapter description can describe the cable’s electrical characteristics through the use of a <Path>
element and will naturally include a pair of <Port> elements. This approach completely describes the
cable. The cable’s ports can then be referenced in a <WireList> that defines the places to which the
cable is connected.

E.5.1 UUT and ATS interconnections and XML schemas
Consider the case of executing UUT performance tests on a particular ATS.

Figure E.1 depicts an example of the type of interconnections that may be required to execute the
performpnce tests of the UUT.

— [The UUT contains two connectors (P1A and P1B). These connectors and pins shauld be| defined
within a ATML UUT Description.

—  [The Test Fixture, ITA, MIL-STD-1553 Cable, W1, W2, GS1, and Facility Rower Cable cohnectors
hind pins should be defined within a ATML Test Adapter Description.

— [’he ATE I/O connectors and pins should be defined within a ATMISA est Station Descriptign.

The asspmbly of these three distinct XML instance documents together, in a manner that reflects the
connectjons depicted in Figure E.1, is accomplished by an ATMI WireList document.
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MIL-STD-1553 Cable

P1| J4 1553 Asset

Facility Power Cable

P1|J3 | Facility Power

P2 P2
16 J101
J2 (P2 Wi
P1|J1
"l P1]J1
T 1
Ala 5 |P3
yor Test Fixture Interface ATE
Test Adapter
w
P 33 (P2 2
: : P1|1J2
BB J4 |P3 RFI
El 14 13
P2 Rl P2
GS1
GS1 P1|El | Chassis Ground

Figure E,2~Example UUT test-oriented cabling

E.5.2 Sjmple example: a wire' list for a interface device signature test

Consider the case of a siniple interface device signature test (e.g., a resistance measurement using|a DMM).
The DMM is available at'the station interface connector and pin P3-1A and P3-1B; the interfacg device
signaturf resistor/is,'available at connector and pins P9-67C(E5) and P9-68C(E4). The DMM |s wired
through|ATE station switching and, therefore, can be connected to the interface device signature redistor for
this test|(test'0500).

For this case, a wire list insfance document might have a description like this example:

<?xml version="1.0" encoding="UTF-8"7?>
<w:WireLists uuid="111111111111111111111111111112111"
xmlns:hc="urn:IEEE-1671:2010:HardwareCommon"
xmlns:w="urn:IEEE-1671:2010:WireLists"
xmlns:xsi=http://www.w3.0rg/2001/XMLSchema-instance
xsi:schemalocation="urn:IEEE-1671:2010:WirelLists WireLists.xsd">
<w:Items>
<w:Item ID="tsl" uuid="33333333333333333333333333333333"/>
<w:Item ID="A1l01" uwuid="44444444444444444444444444444444"/>
</w:Items>
<w:TestDescription ID="tpsl" wuild="22222222222222222222222222222222" />
<w:WireList>
<w:Wire>
<hc:Node>
<hc:Path documentId="A101">
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/tad:TestAdapterDescription/hc:Interface/c:Ports/c:Port[@name="A101:P3-1A"]
</hc:Path>
</hc:Node>
<hc:Node>

<hc:Path documentId="tsl">

/ts:TestStationDescription/hc:Interface/c:Ports/c:Port/@name="GPI: DMM HI"

</hc:Path>
</hc:Node>
</w:Wire>
<w:Wire>
<hc:Node>
<hc:Path documentId="A101">

/tad:TestAdapterDescription/hc:Interface/c:Ports/c:Port[@name="A101:P3-1B"]

</hc:Path>
</hc:Node>
<hc:Node>
<hc:Path documentId="tsl">

o T £Stationh riotion/lhoe.Intorf < Roxrt s Rort /Qoomae="0CDT . DMM TIQ'
™

</hc:Path>
<fhc:Node>
</wlWire>
</w:WireList>
<w:TelstWireList>
<w:[lest>
hc:Path documentId="tdl">

A

A

hc:Path>

hc:Description>
hhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhhhkhkkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkkhkkhkkhkkhk g Fkkkk

A

* PREPERFORMANCE TEST *
T0500: ID SIGNATURE TEST

*
*
*
PURPOSE: Verify proper connection of the Intexface Device *
to the station interface panel. A né€sihstance of *

2550 ohms will be measured at pins P9-67C (E5) *

and P9-68C(E4) using the Digital Mwirltimeter (DMM). *

Limits are: 2250 to 2750 ohms *

*

*

* o o ok o oF ok

*

KA KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A ARk A A Ak kA kA kA Ak kA Ak Ak k kK k

<fhc:Description>
</w| Test>
<w:PAssetWireList>
<f:Asset>
<hc:Path documentId="tsl1l">

</hc:Path>
<fw:Asset>
<f:Wire>
<hc:Node>
<hc:Path documentId="A101">

</hc:Path>
</hc:Node>
<hc:Node>
<hc:Path dogumentId="A101">

</hc:Path>
</hc:Node>
<[fw:Wire>
<y:Wigex
<Hc:Node>
<Hc:Path documentId="A101">

/td:TestDescription/td:DetailedTestInformation/td:Actions/td:ActoOn[@name=""

/ts:TestStationDescription/hesInterface/c:Ports/c:Port/@name="GPI: DMM HI"

/tad:TestAdapterBescription/hc:Interface/c:Ports/c:Port[@name="P3-1A"]

/tad:TestAdapterDescription/hc:Interface/c:Ports/c:Port[@name="P9-67C"]

</hc:Path>
</hc:Node>
<hc:Node>
<hc:Path documentId="A101">
/tad:TestAdapterDescription/hc:Interface/c:Ports/c:Port[@name="E5"]
</hc:Path>
</hc:Node>
</w:Wire>
</w:AssetWireList>
<w:AssetWireList>
<w:Asset>
<hc:Path documentId="tsl">

/ts:TestStationDescription/hc:Interface/c:Ports/c:Port/@name="GPI: DMM LO"

</hc:Path>
</w:Asset>
<w:Wire>

<hc:Node>

LadU. IS5 LAUQPLEL DT LLLPLLU“ INNCTIIILE L L dCeE/ TLo Ol T CL. PO LU TTIAllE="TIJ70
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<hc:Path documentId="A101">

/tad:TestAdapterDescription/hc:Interface/c:Ports/c:Port[@name="P3-1B"]
</hc:Path>

</hc:Node>

<hc:Node>

<hc:Path documentId="A101">

/tad:TestAdapterDescription/hc:Interface/c:Ports/c:Port[@name="P9-68C"]
</hc:Path>
</hc:Node>
</w:Wire>
<w:Wire>
<hc:Node>

<hc:Path documentId="A101">

/tad:TestAdapterDescription/hc:Interface/c:Ports/c:Port[@name="P9-68A"]
</hc:Path>

</hc:Node>

<hc:Node>

hesPRath o entead=" A1 0]

/tad:TestAdapterDescription/hc:Interface/c:Ports/c:Port[@name="E4"]
</hc:Path>
</hc:Node>
<fw:Wire>
</wlAssetWireList>
</w:TpstWireList>
</w:WireLists>
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Annex F
(informative)

ATML capabilities

F.1 Introduction

C CVC C C dll 1d ) C C cd cd 1nd ne
family XML schemas must (collectively) include enough information to allow cleverly written sof
determipe whether a given test system can run a given test. In total, this goal requires data that\spgcify the
needs of the test, the abilities of the instruments in the test system, the topology of the test system itpelf, and
the meagurement errors introduced by everything.

ANaard € ACVEe

F.1.1 Background

An effoft began with the goal of guaranteeing that the necessary information was contained in th¢ ATML
family qf standards. This new effort required a name, and for lack of'any better ideas the effort|became
known ps Capabilities. This name stretches the strict definitioniof the term somewhat since] ATML
Capabiljties subsumes both hardware capabilities and test requiteéments. However, the name stuck, and it
should He understood that the term Capabilities in ATML refers to something more than the sfandard
dictiondqry definition of the term would lead one to believe:

The AUTOTESTCON 2007 paper “ATML Capabilities Explained” [B9] provides, through th¢ use of
simple dxamples and use cases, a high-level description of the major concepts of Capabilities and the ways
in which they are used to describe instrument performance and capability.

F.1.2 Purpose
The ATML Capeabilities effort is driven by specific use cases that are described in F.1.3. In gendral, it is
sufficient to say that ATML Capabilities allows tests to be mapped onto instruments (and test systegms) in a

way thaf makes it possible-to.tell whether a test system is able to execute a given test.

Although this conceptis simple, it becomes more complicated when the full range of test] system
compongnts and yarjations thereof are considered. Important points to remember are as follows:

a) | Thelinherent capability of an instrument is not by itself sufficient information. It is the calpability
that’is available to the user that is important. This concept includes not only the instrum¢nt itself
but also the instrument software driver and aiy soltware —wrappers  in the system that might
constrain the use of the instrument. For instance, many IVI drivers do not expose the full
functionality of their corresponding instrument. ATML Capabilities must allow sufficient
flexibility to allow differing levels of capabilities to be defined according to the situation at hand.

b) Some instruments are composite instruments; in other words, they are made up of several distinct
hardware modules. SI is perhaps the most common example of composite instruments. In these
cases, the capability of the instrument can be determined only at the system level. ATML
Capabilities descriptions must, therefore, be applicable to both the instrument and the test system
itself.
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It is important to note that the ATML Capabilities includes the accuracy requirements of a test. Knowing
whether an instrument is able to measure an analog signal, for instance, is not enough information. The
instrument must be able to measure the signal with sufficient accuracy or the measurement will not be
useful. Thus, ATML must also include enough information to allow metrology calculations to be made.

This level of detail is not required by ATML, but it is possible for it to be included.

F.1.3 Use cases

The ATML Capeabilities effort was originally driven by two very specific use cases:

— Allow sysfem software develapers to implement resonrce management systems that are ¢

able of

— Allow for the creation of a system design tool that, using a database of instrumenteapabili
be used to choose the instruments that will be used for a given test (or to design a t€st sys

will be capable of running the test).

During [development, the following additional use cases were added. In general, these use cd

automatjcally be satisfied if the original pair of use cases is satisfied:

— [Verify the tester configuration at runtime to determine whether' the required instrument

paths, and other resources are present.
— Allow for runtime switch path allocation.

—  Pupport the ability to map the capabilities of an old Tastrument to a new instrument.

F.1.4 Requirements

The use| cases listed in F.1.3 led to the following short (but important) list of requirements fof

Capabilities:

a)  Must describe capabilities i a,way that can be used for instruments, test stations, UUTs, an|

b) Must be able to use the descriptions to allocate resources needed for a test.

c) Must be able to describe instruments that supply signals, instruments that measure sigr

nstruments that condition signals.

d) Must includ€ithe measurement uncertainty needed to support a required test accuracy rati

for each. test)

e) Mustinclude uncertainty of all measurements and generated signal parameters.

f) Must include measurement effects (through signal paths, switches, amplifiers, etc.) that w|

hutomatically allocating available system resources to a given set of test requirements.

ties, can
tem that

ses will

5, signal

ATML

d tests.

als, and

(TAR)

11 cause

test signals to degrade in system descriptions.
g)  Must include timing requirements.
h)  Must support parallel/simultaneous operations and complex timing relationships.
i) Must support test platform independence.
j)  Must include information in a way that supports various implementations.

k)  Must be machine-readable.
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F.1.5 Design goals

In addition, the following design goals were agreed upon:

Should be scalable and easy to maintain.

Should not be more difficult to create capability descriptions than it inherently already is.
Should be human-readable.

Should be compact.

Should be able to filter capability descriptions to match the intended use of a test system.

F.2 O\Jerview

For AT
abilities
languag

ML Capabilities to be useful, it must enable the easy comparison of the needs of a te
of a test system. Obviously, the test and the test system must be describéd using a
e. The ATML development team chose to rely on IEEE Std 1641 [B29].

F.2.1 Reliance on IEEE Std 1641 [B29]

Briefly,
paramet

IEEE Std 1641 defines a method for describing signals, and their parameters. By

parlancd of IEEE Std 1641, the term signals can refer to either a signal that is to be genera
measurgment of a signal. In the context of this standard, this description is a reasonable stretch of

signal b
way.)

By incly
signals.

jding parameters, IEEE Std 1641 allows @;single signal definition to span a wide range
For instance, a simple sine wave generator would be described in IEEE Std 1641 construc

t to the
ommon

illowing

brs to be unknown values, IEEE Std 1641 also allows{measurements to be described| (In the

ed or a
the term

ecause IEEE Std 1641 describes signals, events, signal conditioning, and measurements in the same

f actual
s with a

single sinusoidal function and a list of paratheters (and limits) that describe the total frequency and power

range thj
to descr

<Sinusdg
frequen
amplity

For mor
and also

IEEE S
carry th

at the generator can supply. In this-case, a single IEEE 1641 signal description would be s
be every type of signal that theé\signal generator could provide, for example:

id name="sineWave"
cy="10kHz range lkHz\to 10MHz errlmt 0.1Hz res 1Hz"
de="trms 1V rangé luV to 1V errlmt 0.1% range 1V to 10V errlmt 1%"/>

e complicated.instruments, IEEE Std 1641 defines basic mathematical constructs that defin
allows those’constructs to be assembled into libraries of more complex signals.

d 1641 defines signals in a language-independent way. It allows for ATE-oriented lang
e specific syntax that defines a signal. For example, a signal can be described in either

ATLAS

and’still fully conform to IEEE Std 1641. For the purposes of this annex, XML will be usd

fficient

p signals

lages to
XML or
d as the

ATE-oriented language.

F.2.2 Information needed to implement capabilities descriptions

In order to satisfy the requirements of ATML Capabilities, the various ATML family XML schemas must

allow fo

r the specification of the following information:

a)  Descriptions of signals that must be generated.

b)  The relative timing of those signals.

| Published by IEC under license from IEEE. © 2010 IEEE. All rights reserved.



https://iecnorm.com/api/?name=e61035eade7c0aa93e7b0e31666256a2

g)

h)

IEC 61671:2012
— 286 — IEEE Std 1671-2010
The location at which the signals are to be applied.
The required measurement uncertainty.

The topology of the test system (including test adapters, all switchable signal paths, and all fixed
signal paths).

Information about signal transmission path degradation (e.g., losses and VSWR).

A description of the types of signals that can be generated by each instrument in the test system,
including uncertainties.

A description of the types of measurements that can be executed by each instrument in the test
system, including uncertainties.

There i no single ATML family XML schema that requires all of this information to be.specifipd in an

associat

schemasd.

pd XML instance document. All of this information is addressed within all the ATME family XML

Additiopally, a simple XML schema, called Capabilities, has been defined as a part of this standdrd. This
XML schema is used to collect libraries of reuseable capabilities definitions, and)its use is optional.[The use
of the Chpabilities XML schema is described in F.3.2.2, and the full XML schema is documented ir C.1.

The renjainder of this annex describes the collective ATML familyXML schemas that together nake up

ATML

F.2.2.1

Capabilities.

Some information is optional

There is|no requirement that all of the information listed in F.2.2 be included in every ATML family XML
instance| document because many ATSs will have’no need for it. Within the ATML family of sthndards,
some elpments are required while some are optional. Likewise, ATML Capabilities does not refjuire all
possiblefinformation to be included in all ATML XML instance documents. The system integrator {s free to

exclude

any optional information that is hot relevant to the problem at hand.

For insthnce, some ATSs will have-no need to calculate measurement uncertainties at runtimg. Those

systems

therefore, have little, need for measurement uncertainties or analog transmissipn path

charactdrizations since the rélevant performance parameters will have been calculated in advancq. In this

type of

describg the test system'component it supports.

The req
that all

tase, unneeded infoymation can simply be omitted from the ATML XML instance documents that

hirement,\therefore, is that ATML Capabilities must be able to represent this information| but not
psers-using ATML Capabilities will include the information. ATML is an information ekchange

standard; it mandates the format through which information is to be exchanged but not what [specific

informa

F.2.2.2

ionis to be exchanged.

Instruments need not be completely described

Some instruments are simple to describe. For instance, a dc power supply can create only a small number

of signa

Is (i.e., a dc voltage within certain current and voltage limits). Such instruments are easily described

using IEEE 1641 constructs, and their descriptions should then become a part of their ATML Instrument
Description document.

Other instruments are very difficult to describe. Modern instruments such as flexible RF signal sources,
spectrum analyzers with built-in measurement applications, or ARBs are capable of generating thousands
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of different types of signals and measurements. While IEEE Std 1641 [B29] provides the constructs to
completely describe these signals and measurements, the sheer size of the task makes it difficult to
accomplish. In addition, there is generally no reason for these instruments to be completely described.
In any given ATS, only a small number of signals are of interest and used, and it is only those signals that
must be described in the associated XML instance documents.”” To solve the problem, the ATML
Instrument Description allows instruments to be only partially described. IEEE 1641-based signal
descriptions may cover only the types of signals that are of interest to a specific test system; however, in
this case, the signal descriptions are to be placed in a different location. The ATML Instrument Description
includes two different XML schemas that are used to describe instruments: the Instrument Description
XML schema and the Instrument Instance XML schema. The former is used to describe broad classes of
instruments (usually by model number). The latter is used to describe a specific instrument in a specific
ATS (usually by serial number). If instruments are not fully described, the signal descriptions are placed in
the ATMLC Instrument Instance document, not the AIML Instrument Description instance dqcument.
Becausg the ATML Instrument Instance document is specific to a particular instrument (andrheénce to its
use withlin a particular test system), this place is appropriate to put partial signal descriptions (which are
specific [to the test system).

If an in§trument is to be moved from one ATS to another dissimilar ATS and used-there for an|entirely
different purpose, then its ATML Instrument Instance document will have to be changed. This reqyiirement
is again|consistent with the intended use of the ATML Instrument Instance document, which is allowed to
change [from time to time when instrument options are added or deletéd” or when the instryment is
recalibrated. The ATML Instrument Description document is intended to describe instrument moflels, not
specificfinstruments, and should be provided by the manufacturer and remain unchanged.

F.2.3 Information is distributed
As prev]ously stated, the information needed for ATML ‘Capabilities is distributed among several flifferent

ATML family XML schemas. This section describés the key sections of those XML schemas gnd their
associatpd XML instance documents.

F.2.3.1|Test description

The ATML Test Description XML ‘schema includes the ability to describe the requirements of epch test.
Portiong of this information could be compared to the capability of an instrument in the test syftem for
exampld.

In additfon to signal descriptions, the ATML Test Description document will include information gbout the
timing and required‘uncertainties of all relevant signals. This information is detailed in F.5.

F.2.3.2|Instrument description

The ATML Instrument Description XML schema includes the ability to describe information about the
types of signals that an instrument can produce (or measure) and the uncertainties involved. It also provides
for the description of the ports of each instrument, tells the user which signals can be routed to each port,
and gives the physical location of each port. Together with the system topology information provided for
by the ATML Test Station Description XML schemas (see F.2.3.4), the user can determine whether a
signal can be delivered to any specific port on the UUT.

' Therefore, it is expected that system integrators, rather than instrument vendors, will often be responsible for creating ATML
Capabilities descriptions. Although it is not feasible for an instrument vendor to completely describe many instruments, it is feasible
for a system integrator to describe the subset of an instrument’s capabilities that are of interest to a given test station.
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Importantly, the ATML Instrument Description document also contains a listing of resources that are
contained within the instrument. Resources are logical entities that map signals to ports and also specify
any restrictions on signal generation or measurement. Together, the descriptions of signals, ports, and
resources describe an instrument’s capabilities.

ATML Instrument Description documents can contain information about either the basic instrument model
or one of the options that can be installed in the basic instrument. A complete description of any individual
instrument requires ATML Instrument Description documents for both the basic instrument and any
installed options.

F.2.3.3 Instrument instance

The ATIML Instrument Instance document contains information about a specific instrumént“p single
physical unit). As described in F.2.2.2, this description may also contain descriptions of signals thdt can be
generatdd (or measured) by the instrument that are not in its ATML Instrument Description document.

The avajlable capabilities of an instrument are determined by the combination of the instrument, thje driver
softwarg, and the system software. Because this combination can change from.one system to the pext, the
ATML [nstrument Instance document is the container that defines which resources (which are dgfined in
the ATML Instrument Description XML schema) can supply which capabilities (which will typically be
defined |within a separate file included in the ATML Instrument Description document). Thel ATML
Instrum¢nt Instance XML schema allows for the description of mapping information for this purpose.
When ap instrument is moved from one test system to another, the /ATML Instrument Instance dpcument
can be dhanged to reflect the actual available capabilities of the instrument after it has been install¢d in the
new test system.

In additjon, the ATML Instrument Instance documentcontains a list of all installed options. Sinfe some
options |can extend the instrument’s capabilitiesy)(or restrict them), this information is crifical for
determifhing a specific instrument’s capabilities;.Information about the options themselves is confained in
the ATML Instrument Description document for each option, including any new instrument resojurces or
ports that the option may add to the instrutient. The ATML Instrument Instance document lists dll of the
installed options but does not include information about the effects of those options.

F.2.3.4[Test station and test'adapter

Both thg ATML Test Stationh Description and ATML Test Adapter Description XML schemas indlude the
ATML [lest Equipmenty XML schema (defined in B.3). The elements within the ATML Test Equipment
XML s¢hema allow/mnformation about test system topology (for either a test station or a test gdapter),
includinjg the signal’paths that are available (switchable or not) and the instrument ports to which the signal
paths ar¢ connegted to be specified. This information determines whether a given signal can be deljvered to
aUuT (Ior te any other point in the test system).

The ATML Test Equipment XML schema elements provide for the description of information that
characterizes the performance of each signal path, e.g., loss and VSWR versus frequency. This information
is needed to complete metrology calculations or to simply determine whether signals can be delivered with
sufficient accuracy.

The ATML Test Equipment XML schema elements provide for the specification of capability descriptions
that are structurally identical to instrument descriptions. Some of the capabilities of an ATS may require the
use of more than one instrument, or they may restrict the use of some components and complicate resource
management and capability analysis functions. For instance, a SI may require the use of more than one
hardware module; and while that SI is in use, some other system capabilities (i.e., other SI) may not be
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available because the necessary hardware is already in use. Fortunately, it is possible to describe system
capabilities and instrument capabilities in the same terms.

Finally, the ATML WireLists XML schema contains system interconnect information and allows for the
description of how ATML family component standards connect. This schema allows for the assignment of
interface ports from the Test Station to the Test Adapter, and then from the Test Adapter to the UUT, and
provides for a complete path description.

F.3 Describing instrument capabilities
ATML Instrument Description documents that are valid to either the ATML Instrument Description XML

schema [or the ATML Instrument Instance XML schema describe an instrument’s overall capabilities. In
summarfy, the capabilities are described via these steps:

a) Pescribe the instrument interface (physical input and output ports)
b) Pescribe the capabilities (signals)

c) Pefine the resources

d) Map the capabilities to resources

e) [Wire the resource interfaces to the instrument interfaces

F.3.1 Describe the instrument interface

The insfrument interface is described by the <hc:Interface> element of the ATML Ingtrument
Descripfion XML schema. <hc:Interface> simply\provides for the specification of all the physical
ports on|the instrument and the assignment of a name\to“each port.

For instgdnce, an instrument with two ports, one-on the front of the instrument and one on the back, fight be
as descr]bed by this XML snippet:

<hc:Inferface>
<c:Ports>
<c:Port name="Front" />
<c:Port name="Back" />
</c:Horts>
</hc:Irterface>

The porf names are, of ‘course, arbitrary with the restriction that each port must have a unique name. (Port
names thust be unigue\within the description of the instrument. Different instruments can have {dentical
port names.)

F.3.2 Describe the capabilities

The <Capabilities> element of the ATML Instrument Description XML schema contains information
about the types of signals that can be created or measured by the instrument. As described in F.2.1, the
detailed description of these capabilities relies on IEEE Std 1641 [B29], with some specific extensions
defined within the ATML Instrument Description XML schemas.

Each <Capability> has one or more ports of its own, but they are not physical ports (they are merely
logical inputs and outputs that properly attach capabilities to resources that can create the capability).
Signals can have more than one port, where each port must have a unique name within the description of
that resource (different resources can have identical port names).
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Signals are listed by this <Capabilities> element. There may be any number of defined signals. Each
of these has a name, an IEEE 1641-based signal description, and one or more ports. For example, an
instrument that can generate a single type of signal (a sine wave) might have a <Capabilities> XML
snippet like this:

<inst:Capabilities>
<hc:Capability name="sinewave'>
<hc:Interface>
<c:Ports>
<c:Port name="sineWave" />
</c:Ports>
</hc:Interface>
<hc:SignalDescription xmlns:tsf="STDTSF">
<std:Signal name="sinewaveSignal" Out="sineWave">
<std:Sinusoid
TTame—simeWave
frequency="10kHz range 1lkHz to 10MHz errlmt O.1Hz res 1Hz"
amplitude="trms 1V range 1luV to 1V errlmt 0.1% range 1V to 10V errlmt h&Y|>
</std:Signal>
</hf:SignalDescription>
</hc:Capability>
</inst:|Capabilities>

Likewisp, a capability to measure an root-mean-square (rms) value on the. “Input” might|have a
<Capalilities> XML snippet like this:

<inst:(Japabilities>
<hc:Chpability name="measRMS">
<hc|: Interface>
<fp:Ports>
<c:Port name="Input" />
<fc:Ports>
</hf:Interface>
<hc|: SignalDescription xmlns:tsf="STDTSF">
<ptd:Signal name="RMSSignal" In="Input" Out=""rmsMeas'">
<std:RMS
name="rmsMeas"
In="Input"
nominal ="trms range luV to 10V erwlmt 0.1% range 10V to 150V errlmt 1%"/
</std:Signal>
</hf:SignalDescription>
</hc:[Capability>
</inst:[Capabilities>

In capabjilities descriptions, it is impettant to match the port names with the names of the signal chgnnels in
the IEEE 1641 signal description, This step provides the mapping of the signal inputs and outpufs to the
capabilifies logical ports, which,in turn map the capability onto resources (described in F.3.3)| In this
exampld, the signal description‘includes a signal channel Out="sineWave" that is matched, by pame, to
the corr¢gsponding port nafned s ineWave.

F.3.2.1|Using IEEE 1641 TSF-based signals

Within JEEE Std 1641 [B29], the basic component for signal definitions is the BSC layer. The exapples in
F.3.2 use this layer. In addition, TEEE Std 1641 allows BSC signal definitions to be combined ifto more
complex entities and grouped into libraries. Within IEEE Std 1641, this level is called the test signal
framework (TSF). To refer to a signal definition at this level in ATML, the namespace of the TSF file must
be included. Otherwise, referencing a TSF signal definition is the same as referencing a BSC definition. An
example XML snippet of a signal definition that references a TSF would look like the following:

<inst:Capabilities>
<hc:Capability name="ACSig">
<hc:Interface>
<c:Ports>
<c:Port name="ACSignal" />
</c:Ports>
</hc:Interface>
<hc:SignalDescription xmlns:tsf="STDTSF">
<std:Signal name="ACSig" Out="ACSignal" xmlns:tsf716="urn:IEEE-1641:2010:STDTSFLib">
<tsf716:AC_SIGNAL
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name="ACSignal"
type="Voltage"
ac_ampl="range 0V to 15V errlmt 100mV range 15V to 30V errlmt 250mv"
dc_offset="0V range -5V to +5V errlmt 1%"
freg="1kHz range 0.1Hz to 10MHz errlmt 0.1%"
phase="0 rad range 0 rad to 0 rad errlmt 0.5 rad"/>
</std:Signal>
</hc:SignalDescription>
</hc:Capability>
</inst:Capabilities>

F.3.2.2 Using external libraries of signal definitions

A <Capabilities> definition includes a list of capabilities. Within this framework, it is possible to
specify either <Capability> elements (as described in F.3.2) or <CapabilitiesReference>
elementf. <CapabllitiesReference> eclements allow the use ol external libraries. of signal
definitidns.

This definition of capabilities makes it possible for entire libraries of signal definitions”to be| created
indepenflently of any instrument. An ATML Instrument Description document could-then simply ipclude a
referenc to the library to obtain access to all of the definitions in that library. These\capabilities wquld then
be mapped to resources in the instrument. Any signal definitions that are not mapped to a resourde would
not be ajailable.

A <CapabilitiesReference> is really nothing more than a AJUID that refers to an [external
document and is used in <Capabilities> lists as in this examplet

<inst:(Japabilities>
<hc:CapabilitiesReference uuid="{205F01E4-377F-4369~AADF-C7EF654BD15E}"/>
</inst:[Capabilities>

This simple example would include all of the contentsiof the referenced file and make the capabilities

describdd in it available to the current active instanceidocument.

The ATML Capabilities XML schema is intended to be used as a container for libraries of cgpability
definitigns. A <CapabilitiesReferenée> element should refer to a ATML Capabilities docyment.

F.3.3 Define the resources

The ATML Instrument DeSeription XML schema allows every instrument to contain one ¢r more
resourcds. A resource is alogical entity that usually (but not always) represents some internal capgbility of
the instument. For instance, a signal generator may have one resource: the hardware that generated signals.
That hagdware resodrce may have the ability to generate many different signals, but it is a single fesource.
An instrpment mdy also have several resources.

Resourcgsare-the unit of allocation at runtime. When some source or measurement function is| used, a
1svallocated. Each resource is capable of generating one or more signals, and the output] of each
resource is capable of being routed to one or more ports. An allocated resource fixes the signals, which may
be shared by other resources, and thus constrains the functionality (capability) of other resources within the
instrument.

One important aspect of resources is that resources do not have to represent real or physical parts of an
instrument. Although resources can (and frequently will) correspond to a real-world instrument subsystem,
in ATML they are simply logical entities that help define signal-to-port mappings. In particular, resources
are useful for defining restrictions and dependencies between different capabilities in a single instrument.

Like signal capabilities, resources have a name and a port. Resources can have multiple ports, each with a
unique name. These ports match the resource to the signal, but the resource ports do not have to have the
same name as the signal capability ports.
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Resources are listed by the <Resources> element within an ATML Instrument Description document.
An instrument with a pair of two-port resources would have a <Resources> like this example:

<inst:Resources>

<hc:R
<hc

esource name="Resource 1">
:Interface>

<c:Ports>

<c:Port name="P1"/>
<c:Port name="P2"/>

</c:Ports>
</hc:Interface>

</hc:
<hc:R
<hc

Resource>
esource name="Resource 2">
:Interface>

<c:Ports>

<c:Port name="P1"/>

<
</h
</hc:
</inst:

F.3.4 Map capabilities to resources
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Sometin
multichs
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This m§
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C:Port name—"P2
c:Ports>
C:Interface>
Resource>
Resources>

strument has one or more resources, and each resource is associated with one or more cap
hes an instrument will have multiple resources that are associated With the same capability
innel sensor will have a resource for each channel, but each resource has the same capa
mes an instrument will have a single resource that can supply many different capabilities,
d earlier, capabilities and resources are separate elements within the ATML Instrument De
hema. Therefore, there is a need for a mapping between<apabilities and resources.

pping is specified by the <CapabilityMap> *element. A <CapabilityMap> is
| ng> elements. Using the <Map> type, the <Mapping> element’s associate resources (4
in be mapped to capabilities. Each node in the\<Map> specifies a resource and a port and
th a capability and its port. The existence;of a node implies that the given resource is ca
hg or measuring the given signal.

hmple, consider an instrument ‘Wwith a single resource and a single capabili
ilityMap> for this instrument'would contain only a single <Mapping> element:

abilityMap>

bpping>

: Map>

hc:Node>

<hc:Path>
/inst:InstrumentDescription/inst:Capabilities/hc:Capability[@name="sineway
hc:Intepface/c:Ports/c:Port [@name="sineWave"]

</hc:Path>

hc:Node>

hc:Node=>

<hc¢Path>
/Amst:InstrumentDescription/inst:Resources/hc:Resource[@name="Resource 1"]
hé:Interface/c:Ports/c:Port [@name="P1"]

hbilities.
(e.g.,a
bilities).
As was
cription

h list of
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matches
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eu]/
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</hc:Node>
</hc:Map>
</hc:Mapping>
</hc:CapabilityMap>

The first <Node> in the capability map refers to a signal called sinewave, which has an output port
called sineWave. The second node element refers to a resource called Resource 1 with an output port
P1. These <Node> elements are logically connected together; in other words, in this context
Resource 1 is capable of generating a sinewave, and the port called P1 on Resource 1 maps to

the port

called sineWave in the capability sinewave.
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F.3.4.1

Specifying a single resource that is mapped to multiple capabilities

Many instruments will contain resources that can create or measure several different types of signals. These
resources need to be mapped to multiple capability definitions. This mapping simply requires more
capability references in the <CapabilityMap>. A single resource that is associated with two capabilities
might look like this example:

<hc:CapabilityMap>

<hc:Mapping>
<hc:Map>
<hc:Node>
<hc:Path>
/inst:InstrumentDescription/inst:Capabilities/hc:Capability[@name="measRMS"]/
hc:Interface/c:Ports/c:Port[@name="Input"]
11\1 . LA L,].l
<fhc:Node>
<hc:Node>
<hc:Path>
/inst:InstrumentDescription/inst:Resources/hc:Resource[@name="Resource 1"]|/
hc:Interface/c:Ports/c:Port[@name="P1"]
</hc:Path>
<fhc:Node>
</hf :Map>
</hc:Mapping>
<hc:Mapping>
<hc|:Map>
<hc:Node>
<hc:Path>
/inst:InstrumentDescription/inst:Capabilities/hc&€apability[@name="sinewaye"]/
hc:Interface/c:Ports/c:Port[@name="sineWave"]
</hc:Path>
<fhc:Node>
<hc:Node>
<hc:Path>
/inst:InstrumentDescription/inst:Resour@es/hc:Resource[@name="Resource 1"]|/
hc:Interface/c:Ports/c:Port[@name="PN"}
</hc:Path>
<fhc:Node>
</hf :Map>
</hc:Mapping>
</hc:CgpabilityMap>
In this gxample, each <Mapping> element refers to the same resource but a different capability. |In other
words, Resource 1 (through its RI port) can either supply a sinewave signal using the sipewave
capabilify or perform a signal-based-measurement of rmsMeas using the measRMS capability (in which
case, P1] would become an Input), but not perform both functions at the same time.
F.3.4.2|Defining a capability that depends on the value of a parameter
Some instrument ‘capabilities depend on the value of a related parameter. For instance, a signal soyrce may
be able fo deliver high power at low frequencies and lower power at higher frequencies, but not high power
at high frequencies. This type of case is handled by defining separate signal definitions for each rgnge and
then mapping each signal definition to the same resource

For example, consider the simple sinewave signal definition, which describes a source that operates from
1 kHz to 10 MHz with signal amplitudes from 1 uV to 1 V:

<inst:Capabilities>

<hc:C
<hc

apability name="sinewave'>
:Interface>

<c:Ports>

<c:Port name="sineWave" />

</c:Ports>

</h
<hc

c:Interface>
:SignalDescription xmlns:tsf="STDTSF">

<std:Signal name="sinewaveSignal" Out="sineWave">

<std:Sinusoid
name="sineWave"
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frequency="10kHz range 1lkHz to 10MHz errlmt O.1Hz res 1Hz"
amplitude="trms 1V range 1luV to 1V errlmt 0.1% range 1V to 10V errlmt 1%"/>
</std:Signal>
</hc:SignalDescription>
</hc:Capability>
</inst:Capabilities>

To expand on this example, assume that this source is also capable of operating in a frequency range up to
20 MHz, but in this higher frequency range, it is capable of delivering only a 100 mV signal. This case
requires a second capability definition that is added to the first:

<inst:Capabilities>
<hc:Capability name="sinewave">
<hc:Interface>
<c:Ports>
ca.Port name="sineWave"
<fc:Ports>
</hf:Interface>
<hc|: SignalDescription xmlns:tsf="STDTSF">
<ptd:Signal name="sinewaveSignal" Out="sineWave">
<std:Sinusoid
name="sineWave"
frequency="10kHz range 1lkHz to 10MHz errlmt 0.1Hz res 1Hz"
amplitude="trms 1V range 1luV to 1V errlmt 0.1% range 1V to 10V-errlmt 1$"/A>
</std:Signal>
</hfp:SignalDescription>
</hc:Capability>

<hc:Chpability name="HFsinewave">
<hc|: Interface>
<f:Ports>
<c:Port name="HFsineWave" />
<fc:Ports>
</hf:Interface>
<hc|:SignalDescription xmlns:tsf="STDTSF">
Etd:Signal name="sinewaveSignal" Out="HFsineWave">
<std:Sinusoid
name="HFsineWave"
frequency="0MHz range 10MHz to 20MHz¥errlmt 0.1% res 1Hz"
amplitude="trms luV range 1luV to 100mV errlmt 0.1%"/>
</std:Signal>
</hf:SignalDescription>
</hc:fCapability>
</inst:|Capabilities>

A

These tyo capabilities would then be mapped onto a single resource in the manner illustrated in F.3{4.1:

<hc:CadabilityMap>

<hc:Mapping>
<hc|:Map>
<hc:Node>

<hc:Path>
/inst:InstktumentDescription/inst:Capabilities/hc:Capability[@name="sinewaye"]/
hc:Interface/c:Ports/c:Port[@name="sineWave"]

</hc:Path>»

hc:Nodeb

hc:Node>

<hc¢Path>
7AnsSt:InstrumentDescription/inst:Resources/hc:Resource[@name="Resource 1"]|/
he”: Interface/c:Ports/c:Port [@name="P1"]

) )
re-ratT

</hc:Node>
</hc:Map>
</hc:Mapping>
<hc:Mapping>
<hc:Map>
<hc:Node>
<hc:Path>
/inst:InstrumentDescription/inst:Capabilities/hc:Capability[@name="HFsinewave"]/
hc:Interface/c:Ports/c:Port[@name="HFsineWave"]
</hc:Path>
</hc:Node>
<hc:Node>
<hc:Path>
/inst:InstrumentDescription/inst:Resources/hc:Resource[@name="Resource 1"]/
hc:Interface/c:Ports/c:Port[@name="P1"]
</hc:Path>
</hc:Node>

JANRAN
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</hc:Map>
</hc:Mapping>
</hc:CapabilityMap>

F.3.4.3 Specifying a single capability that is used by multiple resources

Often, a single capability definition will be used by multiple resources. This capability is common for
multichannel instruments like oscilloscopes, which contain multiple copies of identical hardware that can
accomplish the same task. These instruments are easily defined by using multiple <Mapping> elements,
each of which refers to the same signal description but a different resource. An instrument with a single
capability and two resources would have a <Mapping> element such as the following:

<hc:CapabilityMap>

<hc : Meeetry
<hc|:Map>
<hc:Node>

<hc:Path>
/inst:InstrumentDescription/inst:Capabilities/hc:Capability[@name="tsinewaye"]/
hc:Interface/c:Ports/c:Port[@name="sineWave"]

</hc:Path>

hc:Node>

hc:Node>

<hc:Path>
/inst:InstrumentDescription/inst:Resources/hc:Resource[@name:"Resource_l"]/
hc:Interface/c:Ports/c:Port[@name="P1"]

</hc:Path>

<fhc:Node>

A N

</h
</hc:

<hc:M
<hc

A A

<

</h|
</hc:
</hc:Cq

C:Map>
Mapping>

hpping>

: Map>
hc:Node>
<hc:Path>

hc:Interface/c:Ports/c:Port[@name="gifieWave"]
</hc:Path>
hc:Node>
hc:Node>
<hc:Path>

hc:Interface/c:Ports/c:Port’{@raame="P1"]
</hc:Path>
hc:Node>
C:Map>
Mapping>
[pabilityMap>

/inst:InstrumentDescription/jinst:Resources/hc:Resource[@name="Resource 2" ]/

/inst:InstrumentDescription/inst:CapabiPities/hc:Capability[@name="sinewaye"]/

The twq <Mapping> elements in this example are nearly identical, except that they refer to flifferent

resourcqgs (Resource 1land Resource 2).

F.3.4.4|Defining.a capability that consumes more than one resource

Sometimes.it,is necessary to define a capability that uses more than one resource or that prevents tije use of
some resedree-while-H-uses—e - h-4 aH —fo —a 158 o output
low power to multiple ports but can supply high power only to a single port. In such an instrument, the
high-power resource would prevent any other resources from being used.

This case is handled by using multiple mappings of the resource and capability within the same
<Mapping> element, but with one resource having no capability. This step is accomplished by adding
multiple <Map> elements to a single <Mapping> element. In one <Map> element, the capability is
mapped to one of the resources. In the second <Map> element, the extra resource is not mapped to
anything. For example, a capability named <SignalA> can be mapped to two different resources
<Resource 1>and <Resource_ 2> as follows:

<hc:CapabilityMap>
<hc:Mapping>
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<hc:Map>
<hc:Node>
<hc:Path>

/inst:InstrumentDescription/inst:Capabilities/hc:Capability[@name="SignalA"]/

hc:Interface/c:Ports/c:Port [@name="0utA"]
</hc:Path>
</hc:Node>
<hc:Node>
<hc:Path>
/inst:InstrumentDescription/inst:Resources/hc:Resource[@name:"Resource_l"]
hc:Interface/c:Ports/c:Port[@name="P1"]
</hc:Path>
</hc:Node>
</hc:Map>
<hc:Map>
<hc:Node>
<hc:Path>

imete Toct wiimont ) raiotionlinct R PR hao ol PR [Qoomae—_"Racaiiraa 217
T g

iog
hc:Interface/c:Ports/c:Port[@name="P1"]
</hc:Path>
<fhc:Node>
</hf :Map>
</hc:Mapping>
</hc:CgpabilityMap>

By definition, this mapping is interpreted to mean that if <SignalA> is in use,(then it requires th
both <Resourcel> and <Resource2>.

F.3.4.5(|Defining a capability that always uses the ports of two-different resources at
same time

By examining these examples, it is clearly possible to put more‘than one resource in a single <Maf
<Map>,|as in this example:

<hc:CadabilityMap>
<hc:Mapping>
<hc|:Map>
<hc:Node>
<hc:Path>

hc:Interface/c:Ports/c:Poxt [@name="0OutA"]

</hc:Path>

hc:Node>

hc:Node>

<hc:Path>
/inst:InstrumentDescription/inst:Resources/hc:Resource[@name:"Resource_l"]
hc:Interface/cgPorts/c:Port [@name="P1"]

</hc:Path>

hc:Node>

hc:Node>

<hc:Path>
/inst:InstrumentDescription/inst:Resources/hc:Resource[@name:“Resource_Z“]
hc:Interface/c:Ports/c:Port[@name="P1"]

</hc:®ath>
<fhc:Node>

</hf :¥Map>

JANRAY

A N

/inst:InstrumentDescription/inst:Capabilities/hc:Capability[@name="Signall

/

/

e use of

the

ping>

</hc:Mapping>

</hc:CapaprrITy™Map

This example is interpreted to mean that if either <Resource 1> or <Resource_ 2> is supplying the
capability “SignalA”, then that same signal is on the ports of both resources. This configuration can be

useful in some circumstances to describe triggering capabilities, for example.

This case is similar to the discussion in F.3.4.4, but it is distinguished in the fact that this case defines a
signal that locks the output of two resources together so that the signals on each resources port are always

identical. In F.3.4.4, the defined signal consumes two resources, but the signals on the resources’
not have to be identical.

Published by IEC under license from IEEE. © 2010 IEEE. All rights reserved.

ports do


https://iecnorm.com/api/?name=e61035eade7c0aa93e7b0e31666256a2

IEC 61671:2012
IEEE Std 1671-2010 - 297 -

F.3.4.6 Defining a resource that can do more than one thing at a time

Some instruments are capable of doing more than one thing at the same time even though they have only a
single port. For instance, a power supply may be capable of supplying a voltage at a port while
simultaneously measuring the current that flows through the port. This case requires a special type of
resource definition (a resource that can do more than one thing at a time).

To define this type of resource, simply add more than one capability to the resource inside of a single
<Mapping> <Map>:

<hc:CapabilityMap>
<hc:Mapping>
<hc:Map>
<hc:Node>
<hc:Path>
/inst:InstrumentDescription/inst:Capabilities/hc:Capability[@name="sinewaye"]/
hc:Interface/c:Ports/c:Port[@name="sineWave"]
</hc:Path>
hc:Node>
hc:Node>
<hc:Path>
/inst:InstrumentDescription/inst:Capabilities/hc:Capabilityflrname="measRM{"
hc:Interface/c:Ports/c:Port[@name="Input"]
</hc:Path>
hc:Node>
hc:Node>
<hc:Path>
/inst:InstrumentDescription/inst:Resources/hc:Regource [@name="Resource 1"]|/
hc:Interface/c:Ports/c:Port[@name="P1"]
</hc:Path>
<fhc:Node>
</hf :Map>
</hc:Mapping>
</hc:CdqpabilityMap>

A N

~

JANRAN

This exqmple is interpreted to mean that the resource <Resource 1> has both capabilities “singwave”
and “melasRMS” at the same time.

There afe no restrictions about the signals that,can be defined in this type of capability mapping; therefore,
some additional interpretations are necessary:

a) [f two signal definitions in a_single <Map> are both sources of the same type (e.g., Voltage), then
he signals are added together at the resource port (not multiplied or shorted out). For exanjple, this
s a way to add a dc veltage offset to an ac signal.

b) [If two signal defmitions in a single <Map> are both sources of different types (e.g., Power and
[mpedance), then‘the signals’ characteristics at the resource port are both simultaneously ajailable.
An examplednay be 50 Q load on a RF output. (Mixing signals of different types cannot defy the
aws of physics.)

c) [f twe_signal definitions in a single <Map> are both measurements, then both measurenjents are
ndependently executed at the same time.

F.3.5 Wire the resource interfaces to the instrument interfaces

The final step that is needed to define instrument capabilities is to define the way that resources are
connected to the physical instrument ports. Remember that resources are logical quantities and do not
necessarily have a direct correspondence to physical hardware. In other words, more than one resources
port may be (logically) connected to a single physical instrument port, although in this case the use of
switches (described in F.3.5.1) is necessary. Many resource ports will have a simple one-to-one mapping to
instrument ports.
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This mapping is accomplished with an <NetworkList> element. <NetworkList> utilizes the
<Network> type to define connections between resource ports and instrument ports. In essence, the
<NetworkList> element defines a circuit topology. To wire up a resource to an instrument port, simply

define a

network node that contains references to the ports of both elements.

A simple instrument with one resource and one port would have a <NetworkList> entry similar to this
example:

<hc:NetworkList>

<hc:N
<hc

etwork>
:Node>

<hc:Path>

<

/inst:InstrumentDescription/hc:Interface/c:Ports/c:Port[@name="Output"]
hc:Path>

</h
<hc
<

<
</Hh
</hc:
</hc:Ng

For mul
Instrumg
<Netw

<hc:Ne{
<hc:N
<hc]|

<

<
</h
<hc]|

</h
</hc:

<hc:N
<hc

</h
<hc|

<
</h
</hc:

C:Node>

: Node>

hc:Path>
/inst:InstrumentDescription/inst:Resources/hc:Resource[@name="Resourge "]/
hc:Interface/c:Ports/c:Port[@name="P1"]

hc:Path>

C:Node>

Network>

tworkList>

Liple resources and multiple ports, additional <Network> entries must‘be added. For inst
nt with four physical ports and two resources, each with,vtwo ports, would
rkList> similar to this example:

workList>

letwork>

: Node>

hc:Path>
/inst:InstrumentDescription/hc:Interface/c:RPorts/c:Port[@name="Outputl"]
hc:Path>

[ :Node>

: Node>

hc:Path>
/inst:InstrumentDescription/inst:R&€dources/hc:Resource[@name="Resource 1"]/
hc:Interface/c:Ports/c:Port[@nanes"P1l"]

hc:Path>

C:Node>

Network>

etwork>

:Node>

hc:Path>
/inst:InstrumentDeseription/hc:Interface/c:Ports/c:Port [@name="Output2"]
hc:Path>

C:Node>

:Node>

hc:Path>
/inst:InstfumentDescription/inst:Resources/hc:Resource[@name="Resource 1"]
/hc:Intérface/c:Ports/c:Port[@name="P2"]

hc:Path>

- : Node >

Ne twork>

ance, an
have a

. 1

<hc:N\
<hc

:Node>

<hc:Path>

/inst:InstrumentDescription/hc:Interface/c:Ports/c:Port[@name="0Output3"]

</hc:Path>
</hc:Node>

<hc

:Node>

<hc:Path>

/inst:InstrumentDescription/inst:Resources/hc:Resource[@name="Resource 2"]
/hc:Interface/c:Ports/c:Port[@name="P1"]

</hc:Path>
</hc:Node>
</hc:Network>

<hc:N
<hc

etwork>
:Node>

<hc:Path>

/inst:InstrumentDescription/hc:Interface/c:Ports/c:Port[@name="Outputd"]

</hc:Path>

Published by IEC under license from IEEE. © 2010 IEEE. All rights reserved.



https://iecnorm.com/api/?name=e61035eade7c0aa93e7b0e31666256a2

IEC 61671:2012
IEEE Std 1671-2010 - 299 -

</hc:Node>
<hc:Node>
<hc:Path>
/inst:InstrumentDescription/inst:Resources/hc:Resource[@name="Resource 2"]/
hc:Interface/c:Ports/c:Port[@name="P2"]
</hc:Path>
</hc:Node>
</hc:Network>
</hc:NetworkList>

F.3.5.1 Using switches to specify signal routing options

Often instruments are capable of internally routing signals to different output ports. It is quite common, for
example, for an instrument to have signal connectors on both the front and back of the instrument. These
instruments usually allow the user to _choose the port to which a signal is sent. In ATML terms, these
instrumgnts have a single resource that can be routed to different physical ports. The description |of these
instrumgnts requires the use of a special <Switch> element, which is then refereneed| in the
<Netw¢rkList>. <Switch> elements are contained in a list that is enclosed by a QSwit¢hing>
element

The <S§itch> element lists the number of ports needed for the switch and the connections that the switch
can malde between its ports.

the archifecture of any physical switching hardware in the instrument). In fact;‘the <Switch> element will always
have mofe ports than the physical switches in the instrument because the <S4 t ch> element must include copnections
for the regsources as well as the physical instrument ports.

NOTE—{This element is a logical switch (it describes routing options in the instrament, but need not exactly {produce

To defie a switch, the <Switch> element requires a list of\ports and a list of the possible conhections
that the [switch can make. The list of ports is a simple <Ports> element; the list of connections |s called
<Conng¢ctions>. <Connections> includes Mav"list of <RelaySettings>, whegre the
<RelaySetting> includes a list of all the connedtions (called <RelayConnection>) that would be
active ir] any particular switch state.

For example, consider a switch that has ‘three ports. One port is to be connected to the instfument’s
resourcd, and the other two are to be connected to two different physical ports. This instrument i§ able to
switch the output of the resource to-¢ither the front of the unit or the back of the unit, but not both at the
same tithe. The definition of this switeh would be similar to this example:

<inst:4witching>
<hc:Switch name="Froat.Back Switch">
<hc|: Interface>
<p:Ports>
<c:Port names="Portl" />
<c:Port _ mamé="Port2" />
<c:Port\name="Resource" />
<fc:Ports>
</hf:Interface>
<hc|: Connections>
<hcsRelaySetting name="Front">
NMC:IREIayCONNECtIoN LToMm="POTCI T CO-"RESOULCE
</hc:RelaySetting>
<hc:RelaySetting name="Back">
<hc:RelayConnection from="Port2" to="Resource" />
</hc:RelaySetting>
</hc:Connections>
</hc:Switch>
</inst:Switching>

F.3.6 Considerations for mapping signals to ports in complex instruments

Instruments may have the ability to generate (or measure) many different signals, and they may also have
many ports to which these signals may be routed. Some instruments have multiple output ports, each of
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which can be the source of different signals. But the internal operation of instruments can be quite complex,
and the mapping of signals to ports can likewise be complicated.

Sometimes an instrument can generate multiple signals but not all at the same time. Or, there may be other
restrictions, such as with an instrument that is able to produce certain signals at one port and other signals
at a second port, but cannot route these same signals to the opposite port. The description of these
instruments must be able to handle these types of situations. This mapping is accomplished through the use
of separate definitions for capabilities, resources, and physical ports along with the ability to add logical
switching to the <NetworkList> element.

F.3.6.1 Signal-to-port mapping requirements

In more|detail, the ability to describe signal-to-port mapping must have the following characteristic:

a)  Must be easy to create.
|) The mapping must be easy to understand.

D) The mapping should be compact, i.e., it cannot create excessiyely large XML linstance
documents.

B)  Simple instruments should be simple to describe.

1)  Complex instruments may be difficult to describe (but-ebviously do not have to be).
b) Must be able to describe that a signal can go to one and ofily one port.

c) Must be able to describe that a signal can go to some port(s) on an instrument but not othery.

d) Must be able to describe that a signal monopolizes a port, i.e., no other signal can be routed to that
bort.

e) Must be able to describe that a signal canbe routed to any of a number of ports, but only|one at a
ime.

f)  Must be able to describe that asignal can be routed to any of a number of ports, all at the same
ime.

[) The number of ports to which the signal can be routed may be less than the total nymber of
ports on the instfument. For example, consider a signal that can be routed to any threp of five
possible ports.

g) Must be able to'handle the case where generation of Signal A prevents the generation of §ignal B
even if Signal-B could otherwise be generated.

h) Must be-able to handle the case where generation of Signal A prevents Signal B from being routed
0 soine ports even though it can still be generated and routed to the remaining ports.

i) Must be able to handle all combinations of each requirement, all on the same instrument

F.3.7 Specifying software-specific capabilities using the instrument instance XML schema

The true capabilities of an instrument cannot be specified by considering the hardware alone. If the
instrument is used with a software driver, then the instrument’s capabilities are actually defined by a
combination of the hardware’s capabilities and the drivers. Some drivers may not expose all of the
functionality of the instrument, while other drivers may actually include signal processing functions that
extend the capabilities of the hardware.

Defining these instrument/driver combinations requires the use of ATML Instrument Instance XML
schemas. The ATML Instrument Instance generally includes information about a certain specific
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instrument, such as the serial number or calibration history. In addition, the ATML Instrument Instance

describes embedded capabilities.

To utilize the ATML Instrument Instance XML schema to define hardware and/or software capabilities, use

the following technique:

a) Resource definitions and resource-to-port mappings go into ATML Instrument Description.

b)  Resource-to-capability mappings go into Instrument Instance.

By separating data in this way, the ATML Instrument Instance can map more (or fewer) capabilities onto
the instrument’s resources to match the capabilities that are exposed by the driver. An instrument in a

different test system, using a different driver, will naturally be matched with a different ATML In

Instancq that can be tuned to the capabilities of its own driver.

F.3.8 A[simple example

Considef the case of a simple two-channel signal source that can generate only-sine wave signg
instrumgnt is essentially the same as two signal sources in a single physical, package. The instrun
generatd any two signals at the same time. The ports cannot be swapped, 1°¢¥] the signals from ead

two intefnal generators are hardwired to specific ports.

In this example, only a single signal type can be created with twe, resources and two ports. Descrif

trument

Is. This
hent can
h of the

tions of

all of thiese entities are contained in the ATML Instrument Description, parts of which could comftain the

followirlg:

<!-- Physical instrument ports “l1” and “2” !--»
<hc:InfJerface>
<c:Ports>
<c:Port name="1" />
<c:Port name="2" />
</c:Ports>
</hc:Irnterface>

<!-- Edch resource is hard-wiredste one of the physical instrument ports !-->
<hc:NetjworkList>
<hc:Network>
<hc|:Node>
<hc:Path>
/inst:InstrumentDescription/hc:Interface/c:Ports/c:Port[@name="1"]
<fhc:Path>
</hf:Node>
<hc|:Node>
<hc:Path>

hc:Interface/c:Ports/c:Port [@name="P1"]
<fhc:Ppabh>
</hf :Node>
</hc:Netlvork>

/inst:IAstrumentDescription/inst:Resources/hc:Resource[@name="Resource 1"]/

<hc:Network>

<hc:Node>

<hc:Path>
/inst:InstrumentDescription/hc:Interface/c:Ports/c:Port[@name="2"]

</hc:Path>

</hc:Node>

<hc:Node>
<hc:Path>

/inst:InstrumentDescription/inst:Resources/hc:Resource[@name="Resource 2"]/

hc:Interface/c:Ports/c:Port[@name="P1"]
</hc:Path>
</hc:Node>
</hc:Network>
</hc:NetworkList>

<inst:Resources>
<hc:Resource name="Resource 1">
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<hc:Interface>
<c:Ports>
<c:Port name="P1"/>
</c:Ports>
</hc:Interface>
</hc:Resource>
<hc:Resource name="Resource_ 2">
<hc:Interface>
<c:Ports>
<c:Port name="P1"/>
</c:Ports>
</hc:Interface>
</hc:Resource>
</inst:Resources>

<inst:Capabilities>

<!-- preTapabtitty,—Tati=d Tewave ==
<hc:Chpability name="sinewave">
<hc|: Interface>
<f:Ports>
<c:Port name="Out" />
<fc:Ports>
</hf:Interface>
<hc|:SignalDescription xmlns:tsf="STDTSF">
Etd:Signal name="sinewaveSignal" Out="Out">
<std:Sinusoid
name="sineWave"
frequency="10kHz range 1lkHz to 10MHz errlmt O0.1Hz res dHzZ"
amplitude="trms 1V range 1luV to 1V errlmt 0.1% range, I¥Wvto 10V errlmt 1%"/A>
</std:Signal>
</hf:SignalDescription>
</hc:Capability>

A

<!-- Pescribe the relationship between resources and\capabilities.
In| this case both resources can supply the sameysignal. !-->
<hc:CppabilityMap>
<hc|:Mapping>
LC:Map>
<hc:Node>
<hc:Path>
/inst:InstrumentDescription/instiCapabilities/hc:Capability[@name="sinewave"]/
hc:Interface/c:Ports/c:Port [Qname="0ut"]
</hc:Path>
</hc:Node>
<hc:Node>
<hc:Path>
/inst:InstrumentDescxiptiion/inst:Resources/hc:Resource[@name="Resource 1f"]/
hc:Interface/c:Portys/&iPort [@name="P1"]
</hc:Path>
</hc:Node>
hc:Map>
</hf:Mapping>

A

A

<hc|Mapping>
LC:Map>
<hc:Node>
<hc:Path>
/ingt4 InstrumentDescription/inst:Capabilities/hc:Capability[@name="sinewave"]/
hciInterface/c:Ports/c:Port [@name="0ut"]
<Mhg:Path>
<Mig:Node>
De:Node
<hc:Path>
/inst:InstrumentDescription/inst:Resources/hc:Resource[@name="Resource 2"]/
hc:Interface/c:Ports/c:Port[@name="P1"]
</hc:Path>
</hc:Node>
</hc:Map>
</hc:Mapping>
</hc:CapabilityMap>
</inst:Capabilities>

A

F.3.9 Satisfying requirements use cases

F.3.9.1 through F.3.9.7 examine the key use cases for signal-to-port mapping and describe how to handle
each of them with ATML Instrument Description (or ATML Instrument Instance).
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F.3.9.1 Describing a signal that can go to one and only one port

If a signal can be routed to only one port, it should be assigned to only one resource and that resource
should be mapped to only one instrument port.

Example:

<!-- Name the physical instrument port “1” !-->
<hc:Interface>
<c:Ports>
<c:Port name="1" />
</c:Ports>
</hc:Interface>

<!-- E4Ch resource 1s hard-wired To one oI the physical INStrument porcts I1--
<hc:NetjworkList>
<hc:Network>
<hc|: Node>
<hc:Path>
/inst:InstrumentDescription/hc:Interface/c:Ports/c:Port[@name="1"]
<fhc:Path>
</hf:Node>
<hc|:Node>
<hc:Path>
/inst:InstrumentDescription/inst:Resources/hc:Resource[@namesF"Resource 1"]/
hc:Interface/c:Ports/c:Port[@name="P1"]
<fhc:Path>
</hf :Node>
</hc:Network>
</hc:NgtworkList>

<!-- Dgscribe the resource !-->
<inst:Hesources>
<hc:Resource name="Resource 1">
<hc|: Interface>
<p:Ports>
<c:Port name="P1"/>
<fc:Ports>
</hfp:Interface>
</hc:Resource>
</inst:Resources>

<inst:(apabilities>
<hc:Chpability name="sinewave">
<hc|:Interface>
<p:Ports>
<c:Port name="sineWave'"~/>
<fc:Ports>
</hf:Interface>
<hc|: SignalDescriptidn kmlns:tsf="STDTSF">
<ptd:Signal name="ginewaveSignal" Out="sineWave">
<std:Sinusoigd
name="sineldve"
frequenCy="10kHz range 1lkHz to 10MHz errlmt O0.1Hz res 1Hz"
amplifude="trms 1V range luV to 1V errlmt 0.1% range 1V to 10V errlmt 1%" />
</std:Signal>
</hf:SignalDescription>
</hc:fapakility>

<!-- Ppné& signal maps to one resource | ——
<hc:CapabilityMap>
<hc:Mapping>
<hc:Map>
<hc:Node>
<hc:Path>
/inst:InstrumentDescription/inst:Capabilities/hc:Capability[@name="sinewave"]/
hc:Interface/c:Ports/c:Port[@name="sineWave"]
</hc:Path>
</hc:Node>
<hc:Node>
<hc:Path>
/inst:InstrumentDescription/inst:Resources/hc:Resource[@name="Resource 1"]/
hc:Interface/c:Ports/c:Port [@name="P1"]
</hc:Path>
</hc:Node>
</hc:Map>
</hc:Mapping>
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