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

FOREWORD

1) 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 Publication(s)”). Their preparation is entrusted to technical committees; any
IEC National Committee interested in the subject dealt with may participate in this preparatory work.
International, governmental and non-governmental organizations liaising with the IEC also participate in
this preparation.

IEEE Standards documents are developed within IEEE Societies and Standards Coordinating Committees
of the IEEE Standards Association (IEEE-SA) Standards Board. IEEE develops its standards through a
consensus development process, which brings together volunteers representing varied viewpoints and
interests to achieve the final product. Volunteers are not necessarily members of IEEE and serve without
compensation. While IEEE administers the process and establishes rules to promote fairness in the
consensus development process, |[EEE does not independently evaluate, test, or verify the accuracy of
any of the information contained in its standards. Use of IEEE Standards documents is wholly voluntary.
IEEE documents are made available for use subject to important notices and legal disclaimers (see
http://standards.ieee.org/IPR/disclaimers.html for more information).

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

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

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

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
(including IEC/IEEE Publications) transparently to the maximum extent possible in their national and
regional publications. Any divergence between any IEC/IEEE Publication and the corresponding national
or regional publication shall be clearly indicated in the latter.

5) IEC and IEEE do not provide any attestation of conformity. Independent certification bodies provide
conformity assessment services and, in some areas, access to IEC marks of conformity. IEC and IEEE are
not responsible for any services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

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

8) 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.

9) Attention is drawn to the possibility that implementation of this IEC/IEEE Publication may require use of
material covered by patent rights. By publication of this standard, no position is taken with respect to the
existence or validity of any patent rights in connection therewith. IEC or IEEE shall not be held
responsible for identifying Essential Patent Claims for which a license may be required, for conducting
inquiries into the legal validity or scope of Patent Claims or determining whether any licensing terms or
conditions provided in connection with submission of a Letter of Assurance, if any, or in any licensing
agreements are reasonable or non-discriminatory. Users of this standard are expressly advised that
determination of the validity of any patent rights, and the risk of infringement of such rights, is entirely
their own responsibility.
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International Standard IEC 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 IEC Technical Committee and IEEE Technical Committee have decided that the
contents of this publication will remain unchanged until the stability date indicated on the
IEC web site under "http://webstore.iec.ch" in the data related to the specific publication.
At this date, the publication will be

* reconfirmed,
* withdrawn,

* replaced by a revised edition, or

 amended.
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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 IVI 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] schemas
that allows ATE [automatic test equipment] and test information to be exchanged in a common format
adhering to the XML standard.”

The scope of this effort was the standardization of test information, which would allow for test program
(TP) and test asset interoperability, as well as unit under test (UUT) data (including results and
diagnostics), to be interchanged between heterogeneous ATE systems.

In 2004, the efforts of the focus group were brought into IEEE Standards Coordinating Committee 20
(SCC20), where the formal standardization process has taken place. Further refinements and updates to the
work accomplished by the ATML focus group has (and continues to) take place within both the ATML
focus group 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
environment.

This document 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 laws 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.
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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 any time by the
issuance of new editions or may be amended from time to time through the issuance of amendments,
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the
document together with any amendments, corrigenda, or errata then in effect. In order to determine whether
a given document is the current edition and whether it has been amended through the issuance of
amendments, corrigenda, or errata, visit the IEEE Standards Association Web site at
http://ieeexplore.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.iece.org.

Errata

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

Interpretations

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

Patents

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken with respect to the 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.
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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 ensure safety, security, health, or
environmental protection. Implementers of the standard are responsible for determining appropriate
safety, security, environmental, and health practices or regulatory requirements.

This IEEE document is made available for use subject to important notices and legal disclaimers.
These notices and disclaimers appear in all publications containing this document and may
be found under the heading “Important Notice” or “Important Notices and Disclaimers
Concerning IEEE Documents.” They can also be obtained on request from IEEE or viewed at
http://standards.ieee.org/IPR/disclaimers. html.

1. Overview

1.1 General

Automatic test markup language (ATML) is a collection of IEEE standards and associated extensible
markup language (XML) schemas that allows automatic test system (ATS) and test information to be
exchanged in a common format adhering to the XML standard.'

The ATML framework and the ATML family of standards have been developed and are maintained under
the guidance of the Test Information Integration (TII) Subcommittee of 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 A contains style guidelines for the ATML family XML schemas. Annex A guidelines shall be
followed by ATML XML schema developers and maintainers during the development and maintenance of
all ATML family XML schemas, including the XML schemas associated with this document.

Annex B contains XML schema element description and definitions for the ATML common element
XML schemas. Annex B shall be utilized by ATML XML schema developers, maintainers, and ATML
users. Annex B shall be referenced during the development and maintenance of all ATML family XML
schemas, including the XML schemas associated with this document.

Annex C contains XML schema element description and definitions for the ATML internal model XML
schemas. Annex C shall be utilized by ATML XML schema developers, maintainers, and ATML users.
Annex C shall be referenced during the creation and development of ATML Capabilities or ATML
WireLists documents.

Annex D contains guidelines for ATML services. Annex D shall be referenced by ATML users
implementing an ATML framework.

Annex E through Annex L are informative and thus are provided strictly as information for both users and
maintainers of this document.

1.2 Scope

ATML defines a standard exchange medium for sharing information between components of ATSs. This
information includes test data, resource data, diagnostic data, and historic data. The exchange medium is
defined using XML. This standard specifies the framework for the family of ATML standards.

1.3 Purpose

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:

— Data that will be utilized for the design, development, and utilization of automatic test equipment
(ATE).

— Data that will be utilized for the design, development, and utilization of test program sets (TPSs) to
test 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).
—  Testing requirements of a particular product (e.g., UUT).

— Data that will be utilized for the design, development, and utilization of instrumentation that will be
utilized within a particular ATS configuration.

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

— A definition of the capabilities of ATSs as well as the elements of the ATS.

1.4.2 Users

Anticipated users of the ATML family of standards include the following:

—  Product (e.g., UUT) developers

—  Product (e.g., UUT) maintainers

— TPS developers

— TPS maintainers

—  ATE system developers

—  ATE system maintainers

— Instrumentation developers

— Developers of ATML-based tools and systems

—  Developers of prime mission equipment that use the supported UUT as a component
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1.4.3 Precedence

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

annotations 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 of bolded text

Emphasizes a word or concept.

The use of italics

Represents bibliography references and quoted text from other documents.

The term “ATML framework”

Represents the sub-domains of an ATS architecture specifically addressed by
the ATML family of standards.

The term “ATML family of standards”

Represents the complete set of ATML family component standards and
associated XML schemas (see Table 3).

The term “ATML family component
standard”

Represents a particular IEEE 1671 series standard (IEEE Std 1671.1™ [B31]
through IEEE Std 1671.6™ [B36]).

The term “ATML common element
schemas”

Reflects only the ATML Common, ATML HardwareCommon, and ATML
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
schemas”

Reflects only the ATML Capabilities and ATML WireLists XML schemas
defined in this document (C.1 and C.2). These schemas shall have associated
XML instance documents.

The term “subdomain”

Represents the complete set of ATML family component standards and
associated XML schemas.

The term “subframework”

Represents the ATS or support software.

The term “external interface”

Represents the IEEE 1671 series standards (IEEE 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>
XML schema”

Represents the XML schema associated with the ATML family component
standard. <component name> is defined in Table 3.

The term “ATML <component name>
document”

Represents an XML instance document conforming to the ATML <component
name> XML schema. For example, an ATML Test Description document is
an XML instance document conforming to the ATML Test Description XML
schema. <component name> is defined in Table 3.

* 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 of “—” in tables Indicates that no information is associated with this table cell
or, with respect to attribute usage, implies optional.

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 data type is being defined, which
can be used to declare elements to accept attributes and/or
subelements.

The use of italics Represents a XML element defined outside the subclause.

The use of “1 ... c0” and “0 ... ©” in tables Represents the number of times an XML element may appear
in an XML instance document. i.e., either one to infinity 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 of “” in XML simple types descriptions Indicates a logical OR.

This document uses the vocabulary and definitions of relevant IEEE standards. In case of conflict of
definitions, except for the portions quoted from standards, the following precedence shall be observed:
(1) Clause 3, (2) Annex K, and (3) The IEEE Standards Dictionary: Glossary of Terms & Definitions.

For clarity, portions of IEEE Std 1641 [B29] have been duplicated within this document. In the event of
revision to IEEE Std 1641, the current, approved version of the revised standard shall take precedence.
1.5.2 Word usage

In this document, the word skall is used to indicate a mandatory requirement. The word should is used to

indicate a recommendation. The word may is used to indicate a permissible action. The word can is used
for statements of possibility and capability.
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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 derivation. Only
nonabstract types derived from the declared type can be used in instance documents. When such a 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 provided for by a system
specific to the satisfaction of a set of users’ requirements.

automatic test equipment (ATE): An integrated assembly of stimulus, measurement, and switching
components under computer control that is capable of processing software routines designed specifically to
test a particular item or group of items. ATE software includes operating system software, test executive
software, and instrument control software.

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

automatic test equipment (ATE) control software: Software used during execution of a test program
(TP) that controls the nontesting operations of the ATE. This software executes a test procedure but does
not contain any of the stimuli or measurement parameters used in testing the unit under test (UUT). Where
test software and control software are combined in one inseparable program, that program will be treated as
test software, not control software.

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

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

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

automatic test equipment (ATE) support software: Computer programs that aid in preparing, analyzing,
and maintaining unit under test (UUT) test programs (TPs). Examples are ATE compilers and translation
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.

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

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

D connector: A type of connector so named because one side is shorter (with one less pin) than the other,
giving a physical D-shape.

digital rights management: Access control technologies that may be utilized to impose limitations on the
usage of digital content material that are not foreseen by the content provider. Within the context of
automatic test markup language (ATML), the digital content materials are the associated XML schemas,
and the content 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: Something that has a distinct separate existence.

extensible markup language (XML) attribute: Name-value pair associated with an XML element.
extensible markup language (XML) document: A data object that conforms to the XML requirements
for being well-formed. In addition, the data object is valid if it additionally conforms to semantic rules of
the XML schema.

extensible markup language (XML) schema: The definition of a class of XML document, typically
expressed in terms of constraints on the structure and the content of documents of that class, above 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: An entity that consists of state and behavior. An object stores its states in fields (variables in some
programming languages) and exposes its behavior through methods (functions in some programming
languages).

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

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

stimulus: Any physical or electrical input applied to a test subject intended to produce a measurable
response.

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

test environment: A description of the automatic test system (ATS) architecture, programming and test
specification languages, compiler, development tools, and provisions for capturing and using unit under test
(UUT) design requirements and test strategy information in the generation and maintenance of test program
set (TPS) software.

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

test executive: A software application that controls the execution environment of unit under test (UUT) test
programs (TPs). Typical functions include, but are not limited to, verifying hardware/software availability,
interpreting and executing operators commands, initializing and controling tests, providing common
subprograms for test software usage, providing debug and simulation capabilities, logging test data, and
allocating virtual resources.

test program set (TPS): Automatic test equipment (ATE) interface hardware, test program (TP) software,
documentation, and other ancillary equipment that connects the unit under test (UUT) to the ATE. The TPS
software performs fault isolation and diagnostics and can certify a UUT as ready for issue. Ancillary
hardware consists of probes, holding fixtures, and peculiar instrumentation.

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
AM
API
ARB
ATE
ATLAS
ATML
ATS
BIT
BNC
BSC
CAGE
CORBA
COM
CSCI
DLL
DMM
FM
GUID
HTML
IC

D

1/0
ITA
vI®
LAN
LRU
PC
PCB
PM
R&D

RFI

rms

Artificial Intelligence Exchange and Service Tie to All Test Environments

amplitude modulation
application programming interface
arbitrary waveform generator

automatic test equipment

Abbreviated Test Language for All Systems

automatic test markup language
automatic test system

built-in test

Bayonet Neill Concelman connector
basic signal component

commercial and government entity

common object request broker architecture

component object module

computer software configuration item
dynamic link library

digital multimeter

frequency modulation

globally unique identifier

hypertext markup language
integrated circuit

identifier or interface device
input/output

interface test adapter

interchangeable virtual instrumentation
local area network

line replaceable unit

personal computer

printed circuit board

phase modulation

research and development

radio frequency

receiver/fixture interface

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

T 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 europa

VPP VXI plug and play

VSWR voltage standing wave ratio

VXI VMEDbus extensions for instrumentation
w3c® World 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)  ATE hardware and its operating software.

b) TPSs, which include the hardware, software, and documentation required to interface with, and test,
individual component items. The associated software development environments required to
produce the TPS are also included.

c) Automatic diagnostics and testing.

4.1 Automatic test equipment (ATE)
ATE refers to the test hardware and its accompanying software.

ATE utilizes one or more computers to control test instruments such as digital voltmeters, waveform
analyzers, signal generators, and switching assemblies. This equipment operates under control of test
software to provide a stimulus to a particular circuit or component in the UUT and then measure the output
at various pins, ports, or connections to determine whether the UUT has performed to its specifications.
The basic definition of ATE, then, is computer-controlled stimulus and measurement.

ATE is widely used in the electronic manufacturing industry to test electronics components and systems,
both before and after they are fabricated. These electronic components and systems include (but are not
limited to) avionics systems on commercial and military aircraft, electronic modules in automobiles, and
electronic medical devices.

An ATE can be configured to test:

a)  Simple components (resistors, capacitors, and inductors).
b) Integrated circuits (ICs).

¢) Printed circuit boards (PCBs). PCBs can also be referred to as either shop replaceable units (SRUs)
or shop replaceable assemblies (SRAs).

d) Black boxes [sometimes called either line replaceable units (LRUs) or weapons replaceable
assemblies (WRASs)].

e) “All Up Round” weapons and weapon sections.

f)  Other related electronic components or modules.

4.1.1 ATE hardware

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)]

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

d) Mass interconnects (UUT-to-system wiring interface)

e) Power sources (power to the UUT)

f)  UUT-specific connections (e.g., loads, serial interfaces)

Each of these six subsystems is depicted by the grey shaded items in Figure 1.

ATE

Control |

Moved To

System Controller

UUT Power/
Load
Instrumentation
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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 purposes of developing a TP, while the ATE system software comprises software items running on
the ATE system controller executing the TP. Both the ATE system software and the ATE system software
are depicted in Figure 2 (as the “callouts” over the ATS depicted in Figure 1).

ATE support software — -
(See Figure 3) ~h .
TPS Development Suite(s)
ATE system software — .
(See Figure 4) \ |
\ : Creates
- v
ATE N
’ Moved To Test Program Executables,
\. |———r—- TPS Diagrams/Instructions,
< «————! TPS Configuration files
~ Control_ 1 System Controller
| ventrob ot
I | ____,] UUT Work Orders/Travelers,
I Moved From UUT Testing Results
I
i_ R UU'[ Podwer/ Signals
- oa <

| Instrumentation
| A
I \ 4 v
I Switchin UUT Specific
[ P Instrumentation | €] Interconnections » Interfaces/ 4 uuT
I Connections

A A
I
[ v
| 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., an instrument data sheet contents in PDF format, put into a compiler’s instrument database’s unique
file format). This usually always loses something in the translation as information is lost, does not have a
home, etc.

“Typical” 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 system, test
executives, user interface, system self-test, and other software required to run UUT TPs.

In order to run the tests on the UUT, the UUT TP created via the ATE support software (see 4.1.2.1) needs
an environment to be executed from.

Historically, the elements of a particular ATEs station control software interfaced with and produced data
in proprietary formats (TP intermediate programming languages, test results, etc.) This meant that only the
matching ATE support software could be utilized, and that test results were represented/store in a format
unique to that ATE.

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

4.2 Test 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 language such
as Abbreviated Test Language for All Systems (ATLAS), C, or Visual Basic. The stimulus 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.
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Figure 3—ATE support 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.

—  Close the loop on diagnostic systems.

The goals of ATML are to

— Establish an industry standard for test information exchange.

— Develop 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 general uses cases ATML supports are to

—  Support dynamic test sequences that can change with historical data.
—  Support instrument setup directly.

—  Support instrument setup using signal descriptions.

—  Support parallel/simultaneous testing and complex timing relationships.
—  Capture test results.

— Capture TP information and sequencing.

— Capture instrument specifications and capabilities.

—  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:

—  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.

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

A complete ATS architecture, including these ATML framework subdomains, is provided by Annex 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

— Summarize and organize the essential elements of an ATS.

— Provide a common frame of reference.

— Eliminate 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.

— Enable the creation of modular ATS architectures (components based upon the ATML family
component standards can easily be substituted, and data can be shared between the components).

The ATML framework is defined in the form of three distinct approaches:

— External interfaces
— Internal models

— Services

All external interfaces and internal models shall be with reference to the ATS and UUT. The ATML
framework expects, although will not define, services to be available to generate, consume, and manipulate
this information.

6.1 External interfaces

The external interfaces represent information that is exchanged between two or more distinct components
in a typical ATS being used for testing of an UUT.

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 philosophy is that, since a TP is typically developed from
test strategies and test requirements, the description of these test strategies and test requirements should be standardized
as opposed to standardizing on the implementation of them (e.g., the TP). This approach allows for scenarios where the
TPs are written in different languages. An example of this ATML philosophy is provided in 1.2. This philosophy
permits test strategies and test requirements to be implemented in the software programming language of choice, with
the added benefit of potentially accessing a newer instrument’s added capabilities in the future. ATML standardizes
these test 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:

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

— ATML wire lists and network lists

As defined in 5.1, and depicted by Figure 5, 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
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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:

— UUT & TPS
—  Support software

—  System software.
The support subframework is not subdivided.

Each of these four (i.e., UUT & TPS, support software, system software, and support) subframeworks
contains one or more ATML subdomains. ATML subdomains are analogous to the following:

a)  The six external interfaces described in 6.1.

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

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

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

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

7.1 ATML common element partitioning

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

Common element XML schemas are reference XML schemas containing only type definitions 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 Sub-Domains

Support Sub-Frameworks

ATML Sub-Domains

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

Figure 7 represents an example of a common element XML type (in this case, a NonBlankString) 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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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 as well as
includes 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—It is expected that ATML users will utilize one or more XML-based tools to aid in the development of XML
instance documents and/or to graphically view the XML schemas.

7.3 XML schemas and their use in ATML

The XML language focuses on the definition of entities, which are the objects of interest. The entities are
defined in terms of their elements and attributes, which are the traits or characteristics considered to be
important for using and understanding the entities. These elements or attributes have a representation,
which might be a simple data type (such as integer) or another entity type. The XML schema also specifies
constraints, rules, and relationships between entities.

ATML uses XML schemas to precisely specify the data that can reside in an ATML framework. XML
schemas shall be specified for the categories of test information where different sets of data can be
instantiated and exchanged between ATML implementations (as depicted in Clause 7 and defined in
Clause 8). Test information that conforms to the ATML family XML schemas should be accessed and
manipulated by software tools in an ATML test environment. The guidelines for the development of
ATML XML schemas are provided in Annex A.

NOTE—Some constraints cannot be represented by an XML schema; consequently these constraints are
specified in the corresponding ATML family standard’s textual content (e.g., the published standard). Thus, the
sources for the complete set of requirements are the ATML family of standards and their associated XML schemas.
Moreover, validation of instance documents against XML schemas does not guarantee that the instance
documents satisfy ATML compliance requirements; additional compliance verification may be necessary for
constraints that are not expressed in the XML schema.

7.4 UML models

This document includes, in Annex J, informational unified modeling language (UML)’ models. One
represents a generic ATS testing an UUT (Figure J.1). The second (represented by Figure J.2, Figure J.3,
Figure J.4, and Figure J.5) represents the relationship between components of an ATS and UUT.

® 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
framework.

8.1 The ATML framework and ATML family component standards

The ATML family component standards define the external interfaces (see 6.1), internal models (see 6.2),
and common elements (see 7.1). ATML family component standards are segmented into the following:

a) The 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 not be part
of the ATML framework)

8.1.1 ATML family component standards

The ATML family components each shall have an associated IEEE published standard. Each of these
standards shall contain the definition, description, and use of each element of the ATML family component
as well as define the conformance to that standard.

8.1.2 ATML family XML schemas

The ATML family of standards shall have associated XML schemas. XML schemas are described in 7.2.

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

8.1.3 ATML instance documents

ATML instance documents are a collection of specific information defined and organized by the referenced
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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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)

Common 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)

Instrument Description

Provides for the description of an test
instrument.

IEEE Std 1671.2™ [B32] (ATML:
Instrument Description)

Ports, Pins, Connectors, and
Wire Lists

Annex E of this standard describes
instruments, test systems, and their
capabilities at the instruments’ pins as “ports,
pins connectors” and describes how ATS
elements are interconnected as “wire lists.”
C.2 of this standard contains the WireLists
XML schema definition.

IEEE Std 1671 (ATML)

Signal Definitions

Provides for the definition of a test.

IEEE Std 1641 [B29]
(Signal and Test Definition)

Test Adapter

Provides for the description of an ITA and/or
associated cables and other interface
hardware.

IEEE Std 1671.5™ [B35] (ATML:
Test Adapter)

Test Configuration

Provides for the description of the testing
configuration.

IEEE Std 1671.4™ [B34] (ATML:
Test Configuration)

Test Description

Provides for the description of the test
subjects test requirements and a default test
flow.

IEEE Std 1671.1 [B31]
(ATML: Test Description)

Test Station

Provides for the description of a test station.

IEEE Std 1671.6 [B36]
(ATML: Test Station)

UUT Description

Provides for the description of a test subject.

IEEE Std 1671.3™ [B33] (ATML:
UUT Description)

8.2.1 Capabilities

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 Capeabilities 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 company’s
digital multimeter (DMM) model 123) or a specific occurrence of the instrument in the product line (e.g., a
particular company’s DMM model 123, serial number 1). Additionally, an ATML framework
implementation may include a synthetic arbitrary waveform generator (ARB), synthetic digitizer, synthetic
up-converter, or synthetic down-converter. Synthetic instrumentation (SI) requires descriptions like any
other instrument.

The Instrument Description standard defines an exchange format for the static description of an nstrument.
Instances of Instrument Description will be utilized in conjunction with instances of other Instrument
Description in support of the execution of test programs in an automatic test environment. The standard
promotes and facilitates interoperability between components of automatic test systems (e.g., between a test
executive and a resource allocator) where instrument descriptions need to be shared.

SI is part of IEEE Std 1671.2 [B32], as both an example of Instrument Description instances as well as to
provide a definition of the necessary parameters/attributes to document an SI. Template instance documents
shall be used by vendors developing/providing SI, as the basis for documenting the SI. The XML template
instance document provides examples for each instrument vendor to follow.

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

In the event ATML Instrument Description is found to be insufficient or an error is identified, a change
proposal to IEEE Std 1671.2 [B32] and/or Annex B of this document should be directed to the Secretary,
IEEE-SA Standards Board.

8.2.4 Ports, pins, connectors, and wire lists

An ATML framework may require a means to describe instruments, test systems, and their capabilities 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 provides the capability to describe and control signals, while permitting a choice of operating
environment, including the choice of carrier language. STD permits signal operations to be embedded in
any object-oriented environment and thus to be used by the architecture standards of various ATSs.
Portability is extended beyond that of test specifications by virtue of a layered architecture. STD defines a
collection of objects and their interfaces. These objects describe signal components relevant to test
requirements. The STD standard defines how to interconnect these objects using interfaces through which
the objects exchange information so that a test model may be defined that describes actual test
requirements. Finally, the link to published ATLAS standards (such as IEEE Std 716™-1995 [B12]) is
preserved in that the user can describe signal operations using very similar test-signal-related keywords.
These keywords now have formal definitions. Furthermore, the parameters of the signals themselves also
have a rigorous formal behavioral description.

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

8.2.6 Test adapter

An ATML framework may require the description of 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
between 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
capabilities/performance, the identification and classification, etc. This information includes the
connectors, wires, contacts, etc.

IEEE Std 1671.5 [B35] defines an exchange format for exchanging the test adapter information by defining
the interface between the UUT and the test station, which includes the description of the test adapter, test
adapter and/or ancillary cables'’, 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 electrical
characteristics, capabilities/performance, and identification/classification. The standard provides a
standardized format to promote and facilitate interoperability between components of automatic test
systems by allowing the exchange of test adapter information. Each instance document contains the
definition of a single test adapter or cable model. The test adapter schemas provide a structure for
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.
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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 ATML 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 information
defining test performance, test conditions, diagnostic requirements, and support equipment to locate, align,
and verify the proper operation of a UUT. This information shall be utilized in the development of TPSs
that will be ultimately used in an automatic test environment. The standard promotes and facilitates
interoperability between components of ATSs (e.g., rehosting test requirements between ATS platforms)
where UUT test requirement definitions need to be shared.

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

In the event ATML Test Description is found to be insufficient 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
Standards Board.

8.2.9 Test station

An ATML framework may require the description a family of test stations or a particular test station within
the family (e.g., by serial number). This description includes the physical and electrical characteristics; the
paths between test system ports and the instrument; tolerances and accuracy of the test station; test station
identification information such as part number, serial number, nomenclature, location; status information
such as calibration data, dates, and self-test status; operational history, such as power-on time; external
interfaces; power requirements; controller definitions; etc.

IEEE Std 1671.6 [B36] defines an exchange format for exchanging the test station information by defining
the description of the test station (e.g., physical and electrical characteristics, components,
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 category or
type of UUT. The format will include the ability to specify multiple manufacturers for each UUT, as there
may be cases where a single UUT is supplied by a variety of manufacturers. This information is intended to
support all aspects of the test and maintenance environment. The standard promotes and facilitates
interoperability between components of test and maintenance support systems by defining a common set of
identification information for UUTs.

In the event 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 directed to the Secretary, IEEE-SA
Standards 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 1671 series ‘dot’ standard number and the year in which that standard was published by the IEEE.

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

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

Figure 9 depicts a portion of the entire IEEE download Web site, as it pertains to the ATML family of
standards.

The IEEE SCC20 TII Subcommittee’s Web site (http://grouper.ieee.org/groups/scc20/tii) provides access
to material not yet published as an IEEE standard. This material is also digital rights management restricted
use material. The ATML family of standards utilizes this site to allow easy accessibility to any of the
ATML family XML schemas (and in some cases, example XML instance documents) not yet approved by
the IEEE Standards Board.

The ATML family component standards (where the component is defined), their associated XML schemas’
names, and the IEEE download Web site folder name (where the XML schemas shall be located) are as
defined in Table 4.

Each of the XML schemas identified in Table 4 and Table 6 may include one or more of the ATML
common element XML schemas defined in Annex A. The ATML common element (e.g., component)
(where the component is defined), the associated XML schema’s name, and the IEEE download Web site
folder name (where the XML schema shall be located) are as defined in Table 5.

The XML schemas identified in Table 4 may utilize one or more of the ATML common XML schemas
defined in Annex C. The ATML common schema (e.g., component) (where the component is defined), the
associated XML schema’s name, and the IEEE download Web site folder name (where the XML schema
shall be located) are as defined in Table 6.
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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 IEfo]fd::v(‘;l;LO;?gzibgslte
Instrument Description | IEEE Std 1671.2 InstrumentDescription.xsd 1671.2-2008
InstrumentInstance.xsd 1671.2-2008
Digitizer.xml 1671.2-2008
DownConverter.xml 1671.2-2008
SyntheticWaveformGenerator.xml 1671.2-2008
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)];: d(elgv(vsléleo;(iig:l’\l"ibglte
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

Component Defined in XML schema name IEEE downloa(.i Web site
folder (see Figure 9)
Capabilities C.1 Capabilities.xsd 1671-2010
Wire Lists Cc2 WireLists.xsd 1671-2010
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