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Abstract: This trial-use standard specifies an exchange format, using eXtensible Markup 
Language (XML), for identifying instrumentation that may be integrated in an automatic test 
system (ATS) that is to be used to test and diagnose a unit under test (UUT).  
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Introduction 

This introduction is not part of IEEE Std 1671.2-2008, IEEE Trial-Use Standard for Automatic Test Markup Language 
(ATML) for Exchanging Automatic Test Equipment and Test Information via XML: Exchanging Instrument 
Descriptions. 

The benefits of using standards in test-related applications have long been recognized. The scope for 
standardization extends from low-level standards associated with test instrument control to high-level 
standards associated with specifying tests in an implementation-independent manner. In the 1960s, 
Aeronautical Radio, Incorporated (ARINC) started the development of the Abbreviated Test Language for 
Avionics Systems (ATLAS). In 1976, management of the ATLAS standard was passed to the IEEE, and 
the ATLAS acronym was changed to Abbreviated Test Language for All Systems to reflect its broader field 
of applications. 

Within the IEEE, development of ATLAS and ATLAS-related standards was vested in an ad hoc 
committee, which later became the IEEE Standards Coordinating Committee 20 (SCC20). In the mid-
1980s, SCC20 broadened the scope of its activities to embrace other standards projects related to test and 
diagnosis, including Automatic Test Program Generation (ATPG), Test Equipment Description Language 
(TEDL), Artificial Intelligence Exchange and Service Tie to All Test Environments (AI-ESTATE), A 
Broad Based Environment for Test (ABBET), Software Interface to Maintenance Information and 
Collection Analysis (SIMICA), Receiver Fixture Interface (RFI), Signal and Test Definition (STD), and 
Automatic Test Markup Language (ATML). 

The parent standard, IEEE Std 1671™,a provides the framework for a family of standards providing 
specifications for test-related applications and environments. This family specifies language-independent 
elements within a wide variety of test environments, including built-in test (BIT) systems, automatic test 
systems (ATS), and manual test environments. Each of these interfaces is specified in the form of an XML 
schema.  

This child, or “dot,” trial-use standard, also known as an ATML component trial-use standard, provides for 
the definition of the Instrument Description and Instrument Instance XML schemas, and contains 
references to examples. These XML schemas and examples accompany this trial-use standard.  

These XML schemas provide for the identification and definition of an instrument. 

XML schemas define the basic information required within any test application and provide a vehicle for 
formally defining the test environment by defining a class hierarchy corresponding to these basic 
information entities and providing several methods within each to enable basic operations to be performed 
on these entities. ATML component standards within the ATML framework define the particular 
requirements within the test environment. 

 

                                                 
a Information on references can be found in Clause 2. 
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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.  

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.ieee.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/ieee/interp/ 
index.html. 
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Patents 

Attention is called to the possibility that implementation of this trial-use standard may require use of 
subject matter covered by patent rights. By publication of this  trial-use 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 non-discriminatory. Users of this trial-use 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. 

Participants 

At the time this trial-use standard was submitted to the IEEE-SA Standards Board for approval, the Test 
and ATS Description (TAD) Subcommittee ATML Instrument Description and Synthetic Instrument 
Working Group had the following membership: 

Ashley Hulme, Co-chair 
Ion Neag, Co-chair 

 
Bill Accolla 
Malcolm Brown 
Barry Carone 
Evan Cone 
Matt Cornish 
Timothy W. Davis 
James Dumser 
Tamara Einspanjer  
Melissa Ford 
Robert Fox 
Brit Frank 
Thomas Gaudette 

George Geathers 
Jose Gonzalez 
Chris Gorringe 
Mike Granieri 
Charles Greenberg 
Fred Harris 
Michelle Harris 
Anand Jain 
Teresa Lopes 
R. Wade Lowdermilk 
Scott Misha 
Jeff Murrill 

Steven O’Donnell 
Jim Orlet 
Stephen Osella 
Dan Pleasant 
Dave Ptacek 
John Ralph 
David Rohacek 
Marv Rosner 
Mike Seavey 
Mark Skiba 
John Stratton 
Ronald Taylor 

 

Publication of this trial-use standard for comment and criticism has been approved by the IEEE. Trial-
use standards are effective for 24 months from the date of publication. Comments for revision will be 
accepted for 18 months after publication. Suggestions for revision should be directed to the Secretary, 
IEEE-SA Standards Board, 445 Hoes Lane, Piscataway, NJ 08855, and should be received no later than 
17 June 2010. It is expected that following the 24-month period, this trial-use standard, revised as 
necessary, shall be submitted to the IEEE-SA Standards Board for approval as a full-use standard. 
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IEEE Trial-Use Standard for Automatic 
Test Markup Language (ATML) for 
Exchanging Automatic Test Equipment 
and Test Information via XML: 
Exchanging Instrument Descriptions 

IMPORTANT NOTICE: This standard is not intended to assure safety, security, health, or 
environmental protection in all circumstances. 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 

The family of ATML standards is being developed under the guidance of the Test Information Integration 
(TII) subcommittee of the IEEE Standards Coordinating Committee 20 (SCC20) to serve as standards for 
product test. The ATML family of standards specifies a comprehensive environment for integrating design 
data, test strategies, test requirements, test procedures, test results management, and test system 
implementations. The ATML framework is defined by IEEE Std 1671™.1 IEEE Std 1671 is therefore a 
critical part of this ATML component. 

This trial-use standard (as well as the XML schemas and XML instance document examples2 that 
accompany this trial-use standard) is intended to be used in identifying and documenting instrumentation 
which may be utilized during the testing of a particular unit under test (UUT). This information includes 
the mechanical, electrical and software interfaces of the instrument. 

The Synthetic Instrument Working Group (SIWG) was formed, at Dept. of Defense (DoD) request, to 
define synthetic instrumentation and its attributes and develop a framework that balances user and supplier 
                                                 
1 Information on references can be found in Clause 2. 
2 The schemas and examples that accompany this trial-use standard are available at http://standards.ieee.org/downloads/1671/1671.2-
2008/. 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 22:33:44 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1671.2-2008

http://standards.ieee.org/IPR/disclaimers.html�
http://standards.ieee.org/IPR/disclaimers.html�
http://www.avadocuments.com/doc/ieee-1671-2-2008
http://www.avadocuments.com/doc/ieee-1671-2-2008


IEEE Std 1671.2-2008 
IEEE Trial-Use Standard for Automatic Test Markup Language (ATML) for Exchanging 

Automatic Test Equipment and Test Information via XML: Exchanging Instrument Descriptions 
 

2 
Copyright © 2008 IEEE. All rights reserved. 

objectives, facilitates rapid technology advancements and adaptation throughout the test life cycle, and 
complements/supports other relevant test and measurement industry activities.  

The goals or desired effects of the SIWG activities were to: 

a) Reduce the total cost of ownership of the automatic test system (ATS).  

b) Reduce time to develop and field new or upgraded ATSs. 

c) Provide greater flexibility to the war fighter through U.S. and coalition partner’s interoperable 
ATSs. 

d) Reduce the ATS’s logistics footprint. 

e) Reduce the ATS’s physical footprint. 

f) Improve the quality of test. 

The SIWG addressed the reductions from the test and measurement perspective. The SIWG efforts resulted 
in both the definition of synthetic instruments (SIs) and the specifications of their respective attributes.  

SIs are part of this trial-use standard, as both an example of InstrumentDescription instances as well as to 
provide a definition of the necessary parameters/attributes to document an SI as defined by the SIWG. 

Template instance documents shall be used by vendors developing/providing SIs, as the basis for 
documenting the SI. The template instance document provides examples for each instrument vendor to 
follow. These templates will not validate against the schemas documented within this trial-use standard 
until actual values for the specifications are incorporated into the SI based InstrumentDescription instance 
document. 

1.1 Scope 

The scope of this trial-use standard is the definition of an exchange format, utilizing XML, for exchanging 
the static description of an Instrument. Instances of InstrumentDescription will be utilized in conjunction 
with instances of other InstrumentDescription in support of the execution of test programs in an automatic 
test environment. 

1.2 Purpose 

The purpose of this trial-use standard is to promote and facilitate interoperability between components of 
automatic test systems (e.g., between a test executive and a resource allocator) where instrument 
descriptions need to be shared. This standard will also facilitate the description of tester configuration as 
well as synthetic/virtual/composite instrumentation. The InstrumentDescription schema becomes a class of 
information that can be used within the ATML family of standards. 

1.3 Application 

This trial-use standard provides for the specification and identification of instrumentation that will be used 
for the purposes of testing a UUT. The specification and identification consist of, but is not limited to: 
physical characteristics, power requirements, operational requirements, calibration requirements, factory 
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defaults, configuration options, capabilities, and interfaces [both hardware (HW) and software (SW)]. This 
collection of information represents an entire “data package” for either a class or type of instrument (as 
represented by the InstrumentDescription.xsd schema defined in Clause 4) or a specific instrument (as 
represented by the InstrumentInstance.xsd schema defined in Clause 5).  

Identifying an instrument provides for the unambiguous specification of a particular instrument, which may 
be utilized in a bench-test scenario, a piece of manual test equipment, or within automatic test equipment 
(ATE). This unambiguous specification shall be readable by both humans and machines; humans may use 
the specification to identify and assemble the instrument into their test application, where the machine may 
use the specification to verify the testing need can be accomplished by the instrument in place. 

SIs link a series of HW and SW components with standardized interfaces, to generate signals or make 
measurements using algorithmic numeric processing techniques. The goal is to decrease the total cost of 
ownership of ATS, to lessen the time to develop and field new or upgraded ATS, to reduce the test system 
logistics footprint, and finally, to improve the quality of test. 

SIs are defined within Annexes C through H. 

The information contained in XML documents conforming to this trial-use standard will be useful to the 
following: 

a) Test program set (TPS) developers 

b) TPS maintainers 

c) ATE system developers 

d) ATE system maintainers 

e) Developers of ATML-based tools and systems 

f) Instrument manufactures 

1.4 Conventions used within this document 

1.4.1 General 

In accordance with the IEEE Standards Style Manual [B14], 3 any schema examples will be shown in 
Courier font. In cases where instance document examples are necessary to depict the use of a schema 
type or element, such examples will also be shown in Courier font. When the characters “...” appear in 
an example, it indicates that the example component is incomplete. 

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

When referring to an attribute of an XML element, the convention of [element]@[attribute] will be used. 
In cases where an attribute name is referred to with no associated element, the attribute name will be 
enclosed in single quotes. Element and type names will always be set in italics when appearing in text. 

                                                 
3 The numbers in brackets correspond to those of the bibliography in Annex J.  
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This trial-use standard uses the vocabulary and definitions of relevant IEEE standards. In case of conflict of 
definitions, except for those portions quoted from standards, the following precedence shall be observed: 
(1) Clause 3, (2) Annex E, and (3) The Authoritative Dictionary of IEEE Standards Terms [B5].  

1.4.2 Precedence 

The InstrumentDescription schema (InstrumentDescription.xsd) element, child element, and annotation 
information shall take precedence over the descriptive information contained in Clause 4. 

The InstrumentDescription schema and the material contained in Clause 4 shall take precedence over the 
InstrumentDescription instance document information represented in Annex A as well as the examples in 
Annex B.  

The InstrumentInstance schema (InstrumentInstance.xsd) element, child element, and annotation 
information shall take precedence over the descriptive information contained in Clause 5. 

The InstrumentInstance schema and the material contained in Clause 5 shall take precedence over the 
InstrumentDescription instance document information represented in Annex A as well as the examples in 
Annex B.  

The InstrumentDescription schema, InstrumentInstance schema, and the material contained in Clause 4 and 
Clause 5 shall take precedence over the SI instance template information represented in Annex D, Annex E, 
Annex F, and Annex H.  

1.4.3 Word usage 

In accordance with the IEEE Standards Style Manual [B14], the word shall is used to indicate mandatory 
requirements strictly to be followed in order to conform to the standard and from which no deviation is 
permitted (shall equals is required to). The use of the word must is used only to describe unavoidable 
situations. The use of the word will is only used in statements of fact. 

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

The word may is used to indicate a course of action permissible within the limits of the standard (may 
equals is permitted to). 

The word can is used for statements of possibility and capability (can equals is able to). 
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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 the text and its relationship to this 
document is explained). For dated references, only the edition cited applies. For undated references, the 
latest edition of the referenced document (including any amendments or corrigenda) applies.  

IEEE Std 1671™, IEEE Trial-Use Standard for Automatic Test Markup Language (ATML) for Exchanging 
Automatic Test Equipment and Test Information via XML.4, 5 

                                                 
4 IEEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, Piscataway, NJ 08855, 
USA (http://standards.ieee.org/). 
5 The standards or products referred to in this clause are trademarks of the Institute of Electrical and Electronics Engineers, Inc. 
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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 Authoritative Dictionary 
of IEEE Standards Terms [B5] should be referenced for terms not defined in this clause. In the event a term 
is explicitly redefined, or defined in more detail in an ATML component standard, the component standards 
definition shall be normative for that ATML component standard. 

3.1.1 abstract type: A declared type that can be used to define other types through derivation. Only non-
abstract types derived from the declared type can be used in instance documents. When such a type is used, 
it must be identified by the xsi:type attribute. 

3.1.2  Automatic Test Markup Language (ATML) instance document: See: instance document. 

3.1.3 composite instrument: A parent device that physically contains two or more instruments. 

3.1.4 dynamic current: The rated current capacity of a particular VME eXtensions for Instrumentation 
(VXI) or PCI® eXtensions for Instrumentation (PXI®) backplane voltage for the frequencies from 20 Hz to 
1 GHz. (adapted from VXI-1 [B25]) 

3.1.5 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. {adapted from eXtensible Markup 
Language (XML) 1.0 (Fourth Edition) [B4]} 

3.1.6 entity: Something that has a distinct separate existence. 

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

3.1.8 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. 

3.1.9 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.  

3.1.10 instance document: An XML document which conforms to a particular XML schema. 

3.1.11 instrument: Devices (chemical, electrical, hydraulic, magnetic, mechanical, optical, pneumatic) 
that may be utilized to test, observe, measure, monitor, alter, generate, record, calibrate, manage, or control 
physical properties, movements, or other characteristics. (adapted from MIL-STD-1309D [B18]) 

3.1.12 object: An object consists of state and behavior. An object stores its states in fields (variables in 
some programming languages) and exposes it behavior through methods (functions in some programming 
languages). 

3.1.13 object instance: A specific occurrence of an object. 
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3.1.14 peak current: The rated dc current of a particular VXI or PXI backplane voltage. (adapted from 
VXI-1 [B25]) 

3.1.15 synthetic instrument (SI): A series of hardware and software components, with standardized 
interfaces, to generate signals or make measurements using algorithmic/numeric processing techniques. 

3.1.16 virtual instrument: A computer or workstation equipped with application software, 
instrumentation hardware, and driver software, that together perform the functions of traditional instrument. 

3.1.17 well formed: Conforming to all XML syntax rules. 

3.2 Acronyms and abbreviations 

ac alternating current 

ADC analog-to-digital converter 

ALC automatic level control 

AM amplitude modulation 

ANSI American National Standards Institute 

API application programming interface 

ARB arbitrary waveform generator 

ATE automatic test equipment 

ATML Automatic Test Markup Language 

ATS automatic test system 

BER bit error rate 

BW bandwidth 

CG conversion gain 

CMOS complimentary metal-oxide semiconductor 

COTS commercial-off-the-shelf 

CPU central processing unit 

CW continuous wave 

D/A digital-to-analog 

DA direct analog 

DAC digital-to-analog converter 

dB decibel 

dBc decibels relative to the carrier 

dBm decibels referenced to one milliwatt (mW) 

dc direct current 

DDS direct digital synthesis 

DHCP Dynamic Host Configuration Protocol 

DMM digital multi-meter 
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DNL differential nonlinearity 

DOM depth of modulation 

DSP digital signal processing 

ECL emitter coupled logic 

ECLTRIG0-1 ECL triggers 0 and 1 

EIA Electronics Industry Association 

EMC electromagnetic compatibility 

EMI electromagnetic interference 

ENOB effective number of bits 

EW electronic warfare 

EXT external 

F noise factor 

FGEN function generator 

FH frequency-high 

FL frequency-low 

FM frequency modulation 

FPGA field programmable gate array 

FR frequency resolution 

FSR full-scale range 

GHz gigahertz 

GND ground 

GPIB general purpose interface bus 

HSD high-speed data 

HW hardware 

Hz hertz 

I in-phase  

I/O input/output 

IBW instantaneous bandwidth 

ID identifier 

IF intermediate frequency 

IMD inter-modulation distortion 

INL integrated nonlinearity 

INT internal 

IP3 third order intercept 

IVI® Interchangeable Virtual Instrumentation  

kg kilogram 

LAN local area network 
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lb pound(s) 

LO local oscillator 

LSB lower sideband, least significant bit 

LVDS low-voltage differential signaling 

LXI® LAN eXtensions for Instrumentation  

MAC Media Access Control 

MHz megahertz 

MPW minimum pulse width 

N/A not applicable 

NF noise figure 

OSI open system interconnection 

P1 low power level  

P2 upper power level 

PC personal computer 

PCI Peripheral Component Interconnect 

PCIe® Peripheral Component Interconnect Express 

PCI-SIG® PCI Special Interest Group  

PCS physical coding sublayer 

PD pulse duration 

PECL positive ECL 

PICMG® PCI Industrial Computer Manufactures Group  

PLL phase lock loop 

PM pulse modulation 

ppm parts per million 

PRF pulse repetition time 

PRT pulse repetition time, pulse recurrence time 

PWRRES power resolution 

PXI PCI eXtensions for Instrumentation 

PXIe® PCI eXtensions for Instrumentation Express  

Q quadrature 

QPSK quadrature phase shift keying 

RF radio frequency 

RF/UW radio frequency/microwave 

RFI reference frequency input 

RFO reference frequency output 

RL return loss 

rms root mean square 
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RS-232 Recommended Standard-232 

SCC20 Standards Coordinating Committee 20 

SCPI standard commands for programmable instrumentation 

SFDR spurious free dynamic range 

SHE stimulus hardware emulator 

SiNAD signal to noise and distortion 

SIWG Synthetic Instrument Working Group 

SFP soft front panel 

SI synthetic instrument 

SNDR signal-to-noise and distortion ratio 

SNR signal-to-noise ratio 

SW software 

TAD Test and ATS Description 

thd total harmonic distortion 

TIA Telecommunications Industry Association 

TII Test Information Integration 

TPS test program set 

TTL transistor transistor logic 

TTLTRIG0-7 TTL triggers 0 through 7 

UPCONSYN up-converter/synthesizer 

URN uniform resource name 

URL Uniform Resource Locator 

USB Universal Serial Bus, upper sideband 

UTF-8 8-bit Unicode transformation format 

UUT unit under test 

UW microwave 

VF video feedthrough 

VME VersaModule Eurocard 

VSWR voltage standing wave ratio 

VXI VME eXtensions for Instrumentation  

VXI-1 VXI system specification 

W3C® World Wide Web Consortium 

WFM waveform memory 

XML  eXtensible Markup Language 
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4. Schema—InstrumentDescription.xsd 

4.1 General 

Should the reader not have a general understanding of XML schemas or XML terminology, an XML 
Schema Tutorial [B26] is available on the World Wide Web. This tutorial will help with the general 
understanding of the contents of both this clause and the ATML common schemas (Annex B of 
IEEE Std 1671),6 of which this clause makes reference. 

In addition to the conventions specified in 1.4.1, “c:” identifies that the type or attribute group is contained 
in B.1 of IEEE Std 1671 and “hc:” identifies that the type or attribute group is contained in B.2 of 
IEEE Std 1671. 

4.2 Elements 

4.2.1 InstrumentDescription root (or document) 

Exactly one element exists, called the root, or document element, of which no part appears in the content of 
any other element. This root element serves as the parent for all other elements of the 
InstrumentDescription schema. 

The InstrumentDescription schemas root element is defined as follows:7  

Name Set to  
Attribute form default Unqualified (see NOTE) 
Element form default Qualified (see NOTE) 
Encoding UTF-8 
Included schema None 
Imported schema urn:IEEE-1671:2008.01:Common  

urn:IEEE-1671:2008.01:HardwareCommon 
Target namespace urn:IEEE-1671.2:2008:InstrumentDescription 
Version  1.00 
XML schema namespace reference  a 

NOTE—Qualified and unqualified are described in A.3.6 of IEEE Std 1671. 
a The namespace reference URL is: http://www.w3.org/2001/XMLSchema. 

                                                 
6 All citations of IEEE Std 1671 refer to IEEE Std 1671-2006. 
7 Notes in text, tables, and figures of a standard are given for information only and do not contain requirements needed to implement 
this standard.  
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4.2.2 InstrumentDescription 

Base type: Extension of hc:HardwareItemDescription  
Properties: content complex 

The InstrumentDescription element shall define a class or type of Instrument.  

Instruments may be represented as individual entities or as logical groups that represent an over-all source, 
sensor, or load capability.  

Figure 1 illustrates the XML types inherited and the XML types (both simple and complex) that shall be 
defined in this trial-use standard, which together comprise the InstrumentDescription. 

Within Figure 1, solid lined boxes indicate that the XML element shall be required, whereas dotted lined 
boxes indicate that the XML element may be used. The referenced subclause identifies where the definition 
of the element is located within this trial-use standard or IEEE Std 1671. 

 

 

Figure 1 —InstrumentDescription Element 

4.2.2.1 Attributes 

InstrumentDescription contains the following attribute, in addition to those inherited from the 
hc:HardwareItemDescription complex type and the c:DocumentRootAttributes attribute group defined in 
Annex B of IEEE Std 1671.  

Name  Type  Description Use  
Type xs:string An enumeration used to identify whether the 

InstrumentDescription is describing an 
“instrument,” “module,” or “instrument option.” 

Required 
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4.2.2.2 Child elements 

InstrumentDescription contains the following child elements, in addition to those inherited from 
hc:HardwareItemDescription contained in Annex B of IEEE Std 1671.  

Name  Type  Description Use  
Buses  See 4.3.1  Optional 
Capabilities hc:Capabilities See 4.3.3 Optional 
PowerOnDefaults   See 4.3.4 Optional  
Resources hc:Resources See 4.3.6 Optional 
Specifications hc:Specifications See 4.3.7 Optional 
Switching hc:Switching See 4.3.8 Optional 

4.3 Child elements 

4.3.1 InstrumentDescription/Buses 

Properties: isRef 0, content complex 

When present, the InstrumentDescription/Buses child element shall document the instrument’s 
communication bus (or buses). 

4.3.1.1 Attributes 

InstrumentDescription/Buses contains no attributes. 

4.3.1.2 Child elements 

InstrumentDescription/Buses contains the following child element: 

Name  Type  Description Use  
Bus Bus See 4.3.2 Required 

4.3.2 InstrumentDescription/Buses/Bus 

Base type: Bus 
Properties: isRef 0, content complex 

When used, the InstrumentDescription/Buses/Bus child element shall document a specific bus that may 
control the instrument. InstrumentDescription supports common instrument control buses available in the 
marketplace, as of the publication date of this trial-use standard. 

4.3.2.1 Attributes 

InstrumentDescription/Buses/Bus inherits the attributes from Bus (see 4.4.1). 
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4.3.2.2 Child elements 

InstrumentDescription/Buses/Bus contains no child elements. 

4.3.3 InstrumentDescription/Capabilities 

Base type: hc:Capabilities 
Properties: isRef 0, content complex 

When present, the InstrumentDescription/Capabilities child element shall document the types of signals 
that an instrument can produce (or measure) and the uncertainties involved in either generating or 
producing the signals. 

This may be the ability to measure voltage, current, or resistance [such as a digital multi-meter (DMM)] 
may provide) or the ability to create and provide a clock frequency [such as a synthetic local oscillator 
(LO) may provide] within an SI subsystem.  

4.3.3.1 Attributes 

InstrumentDescription/Capabilities contains no attributes. 

4.3.3.2 Child elements 

InstrumentDescription/Capabilities inherits the child elements of hc:Capabilities contained in Annex B of 
IEEE Std 1671. 

4.3.4 InstrumentDescription/PowerOnDefaults 

Properties: isRef 0, content complex 

When present, the InstrumentDescription/PowerOnDefaults child element shall document the instrument’s 
power-on default state. 

4.3.4.1 Attributes 

InstrumentDescription/PowerOnDefaults contains no attributes. 

4.3.4.2 Child elements 

InstrumentDescription/PowerOnDefaults contains the following child element: 

Name  Type  Description Use  
Default c:NamedValue See 4.3.5 Required 
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4.3.5 InstrumentDescription/PowerOnDefaults/Default 

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

When present, the InstrumentDescription/PowerOnDefaults/Default child element shall document each of 
the parameters of the power-on default state. Each default state shall include a keyword and a value (to be 
interpreted as a pair). 

4.3.5.1 Attributes 

InstrumentDescription/PowerOnDefaults/Default inherits the attributes from c:NamedValue contained in 
Annex B of IEEE Std 1671. 

4.3.5.2 Child elements 

InstrumentDescription/PowerOnDefaults/Default inherits the child elements of c:NamedValue contained in 
Annex B of IEEE Std 1671. 

4.3.6 InstrumentDescription/Resources 

Base type: hc:Resources 
Properties: isRef 0, content complex 

When present, the InstrumentDescription/Resources child element shall document the physical entities 
within the instrument that provide source, sensor, or load capabilities.  

4.3.6.1 Attributes 

InstrumentDescription/Resources contains no attributes. 

4.3.6.2 Child elements 

InstrumentDescription/Resources inherits the child elements of hc:Resources contained in Annex B of 
IEEE Std 1671. 

4.3.7 InstrumentDescription/Specifications 

Base type: hc:Specifications 
Properties: isRef 0, content complex 

When present, the InstrumentDescription/Specifications child element shall document the specifications of 
an instrument. 

4.3.7.1 Attributes 

InstrumentDescription/Specifications contains no attributes. 
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4.3.7.2 Child elements 

InstrumentDescription/Specifications inherits the child elements of hc:Specifications contained in Annex B 
of IEEE Std 1671. 

4.3.8 InstrumentDescription/Switching 

Base type: hc:Switching 
Properties: isRef 0, content complex 

When present, the InstrumentDescription/Switching child element shall document a signal switching 
instrument or a source, sensor, or load instrument that contains switching. These include: general purpose, 
matrix, multiplexing, coaxial, microwave, optical, and cross point switching.  

4.3.8.1 Attributes 

InstrumentDescription/Switching contains no attributes. 

4.3.8.2 Child elements 

InstrumentDescription/Switching inherits the child elements of hc:Switching contained in Annex B of 
IEEE Std 1671. 

4.4 Complex types 

4.4.1 Bus 

Properties: abstract true 
Used by child element: InstrumentDescription/Buses/Bus 
Used by complex types: EIA-232, Ethernet, IEEE-1394, IEEE-488, PCI, USB, VME, VXI 

When present, the Bus complex type shall identify the bus used to communicate with the instrument. 

4.4.1.1 Attributes 

Bus contains the following attribute:  

Name  Type  Description Use  
defaultAddress c:NonBlankString A string that permits the instrument’s default address to be 

indicated. Example: “255” (for VXI dynamic addressing) 
 

4.4.1.2 Child elements 

Bus contains no child elements. 
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4.4.2 EIA-232 

Base type: Extension of Bus 
Properties: base Bus 

When present, the EIA-232 complex type shall identify that there is an EIA-232 (formerly known as RS-
232) interface to the instrument. See ANSI TIA/EIA-232-F:1997 [B1]. 

4.4.2.1 Attributes 

EIA-232 inherits the attributes from Bus (see 4.4.1). 

4.4.2.2 Child elements 

EIA-232 contains no child elements. 

4.4.3 Ethernet 

Base type: Extension of Bus 
Properties: base Bus 
Used by complex type: LXI 

When present, the Ethernet complex type shall identify that there is an Ethernet interface to the instrument. 
See IEEE Std 802.3™-2005 [B7]. 

4.4.3.1 Attributes 

Ethernet contains the following attribute, in addition to those inherited from Bus (see 4.4.1). 

Name  Type  Description Use  
supportsDHCP xs:boolean A Boolean “yes” or “no” indication as to whether the 

instrument’s Ethernet interface supports the Dynamic 
Host Configuration Protocol (DHCPv4 Specification  
RFC 4361 [B3]) 

Required 

4.4.3.2 Child elements 

Ethernet contains no child elements. 

4.4.4 IEEE-1394 

Base type: Extension of Bus 
Properties: base Bus 

When present, the IEEE-1394 complex type shall identify that there is an IEEE 1394™ interface to the 
instrument. See IEEE Std 1394.1-2004 [B11]. 
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4.4.4.1 Attributes 

IEEE-1394 inherits the attributes from Bus (see 4.4.1). 

4.4.4.2 Child elements 

IEEE-1394 contains no child elements. 

4.4.5 IEEE-488 

Base type: Extension of Bus 
Properties: base Bus 

When present, the IEEE-488 complex type shall identify that there is an IEEE 488™ interface to the 
instrument. See ISO 60488-2:2004 [B15] (replaces IEEE Std 488.2™). 

4.4.5.1 Attributes 

IEEE-488 inherits the attributes from Bus (see 4.4.1). 

4.4.5.2 Child elements 

IEEE-488 contains no child elements. 

4.4.6 LXI 

Base type: Extension of Ethernet 
Properties: base Ethernet 

When present, the LXI complex type shall identify that there is an LXI conformant Ethernet interface to the 
instrument. See LXI Standard [B16]. 

4.4.6.1 Attributes 

LXI contains the following attributes, in addition to those inherited from Ethernet (see 4.4.3).  

Name  Type  Description Use  
class c:NonBlankString The LXI class. The allowable classes are: A, B, or C. Required 
LXIVersion c:NonBlankString A string that permits the LXI version to be indicated. 

Example: “1.2.01” 
Required 

4.4.6.2 Child elements 

LXI contains no child elements. 
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4.4.7 PCI 

Base type: Extension of Bus 
Properties: base Bus 
Used by complex types: PCIe, PXI 

When present, the PCI complex type shall identify that there is a PCI conformant interface to the 
instrument. See Conventional PCI 3.0 [B2]. Should there be more than one manufacturer, there shall be 
more than on instance document (one per manufacturer). 

4.4.7.1 Attributes 

PCI contains the following attribute, in addition to those inherited from Bus (see 4.4.1).  

Name  Type  Description Use  
deviceID c:HexValue The identification of the particular instrument. This 

identifier (ID) is allocated by the vendor. 
Required 

vendorID c:HexValue The identification of the manufacturer of the instrument. 
Valid vendor IDs are allocated by the PCI Special Interest 
Group (PCI-SIG) to ensure uniqueness. 

Required 

4.4.7.2 Child elements 

PCI contains no child elements. 

4.4.8 PCIe 

Base type: Extension of PCI 
Properties: base PCI 

When present, the PCIe complex type shall identify that there is a PCIe conformant interface to the 
instrument. See PCIe Base Specification 1.1 [B19]. 

4.4.8.1 Attributes 

PCIe contains the following attribute, in addition to those inherited from PCI (see 4.4.7). 

Name  Type  Description Use  
numberOfLanes xs:int The integer number of lanes the instrument supports. 

Lanes are point-to-point full duplex serial links. Each 
PCIe slot carries either 1, 2, 4, 8, 16, or 32 lanes of data 
between the motherboard and the card. Lane counts are 
written with an x prefix (e.g., x1 for a single-lane card 
and x16 for a 16-lane card). 

Required 

4.4.8.2 Child elements 

PCIe contains no child elements. 
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4.4.9 PXI 

Base type: Extension of PCI 
Properties: base PCI 
Used by complex type: PXIe 

When present, the PXI complex type shall identify that there is a PXI conformant interface to the 
instrument. See PXI-1 [B20] and PXI-2 [B21]. 

4.4.9.1 Attributes 

PXI contains the following attributes, in addition to those inherited from PCI (see 4.4.7). 

Name  Type  Description Use  
deviceCategory DeviceCategory See 4.5.1 Required 
memorySize xs:int The number of bits of physical memory. Required 
slots xs:int The number of PXI slots provided or consumed by this 

device. Example: “1” 
Required 

slotSize  A string specifying which of the two defined sizes this 
PXI component supports. The string shall be one of the 
following: 3U or 6U. 

Required 

slotWeight xs:double For a PXI module, this is a negative floating point 
number representing the weight of the module in 
kilogram (kg) (see IEEE Std 260.1-2004™ [B6]) per slot 
occupied. Example: “–1.5” 
For a PXI mainframe, this is a positive floating point 
number representing the weight of the mainframe in 
kilogram (kg) (see IEEE Std 260.1-2004™) per slot 
provided. Example: “15.5” (see NOTE)  

Required 

NOTE—1 kg = 2.20 lb 
 

4.4.9.2 Child elements 

PXI contains the following child elements:  

Name  Type  Description Use  
DynamicCurrent PXIBackplaneVoltages See 4.4.10 Required 
PeakCurrent PXIBackplaneVoltages See 4.4.11 Required 
SupportedClockSources SupportedClockSources See 4.4.12 Required 

4.4.10 PXI/DynamicCurrent 

Base type: PXIBackplaneVoltages 
Properties: isRef 0, content complex 

When present, the PXI/DynamicCurrent child element shall document the dynamic current (expressed in 
amperes) consumed or generated on each of the discrete PXI backplane voltages. 

4.4.10.1 Attributes 

PXI/DynamicCurrent inherits the attributes from PXIBackplaneVoltages (see 4.4.13). 
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4.4.10.2 Child elements 

PXI/DynamicCurrent contains no child elements. 

4.4.11 PXI/PeakCurrent 

Base type: PXIBackplaneVoltages 
Properties: isRef 0, content complex 

When present, the PXI/PeakCurrent child element shall document the peak current (expressed in amperes) 
consumed or generated on each of the discrete PXI backplane voltages. 

4.4.11.1 Attributes 

PXI/PeakCurrent inherits the attributes from PXIBackplaneVoltages (see 4.4.13). 

4.4.11.2 Child elements 

PXI/PeakCurrent contains no child elements. 

4.4.12 PXI/SupportedClockSources 

Base type: SupportedClockSources 
Properties: isRef 0, content complex 

When present, the PXI/SupportedClockSources child element shall document the clock sources the 
instrument supports. 

4.4.12.1 Attributes 

PXI/SupportedClockSources inherits the attributes from SupportedClockSources (see 4.4.15). 

4.4.12.2 Child elements 

PXI/SupportedClockSources contains no child elements. 

4.4.13 PXIBackplaneVoltages 

Used by child elements: PXI/DynamicCurrent, PXI/PeakCurrent 

When present, the PXIBackplaneVoltages complex type shall store the amount of current (expressed in 
amperes) consumed by or provided by the device. 

4.4.13.1 Attributes 

PXIBackplaneVoltages contains the following attributes: 
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Name  Type  Description Use  
minus_12 xs:double The amount of current on the –12 line. A positive 

value means the device provides current. A 
negative value means the device consumes 
current. Example: “–0.5” 

Required 

plus_3.3 xs:double The amount of current on the +3.3 line. A 
positive value means the device provides current. 
A negative value means the device consumes 
current. Example: “–0.5” 

Required 

plus_5 xs:double The amount of current on the +5 line. A positive 
value means the device provides current. A 
negative value means the device consumes 
current. Example: “–0.5” 

Required 

plus_12 xs:double The amount of current on the +12 line. A positive 
value means the device provides current. A 
negative value means the device consumes 
current. Example: “–0.5” 

Required 

4.4.13.2 Child elements 

PXIBackplaneVoltages contains no child elements. 

4.4.14 PXIe 

Base type: Extension of PXI 
Properties: base PXI 

When present, the PXIe complex type shall identify that there is a PXI Express conformant interface to the 
instrument. See PXI-5 [B22] and PXI-6 [B23]. 

4.4.14.1 Attributes 

PXIe contains the following attribute, in addition to those inherited from PXI (see 4.4.9). 

Name  Type  Description Use  
numberOfLanes xs:int The integer number of lanes the instrument supports. 

Lanes are point-to-point full duplex serial links. Each 
PCIe slot carries either 1, 2, 4, 8, 16, or 32 lanes of data 
between the motherboard and the card. Lane counts are 
written with an x prefix (e.g., x1 for a single-lane card 
and x16 for a 16-lane card). 

Required 

4.4.14.2 Child elements 

PXIe inherits the child elements of PXI (see 4.4.9). 

4.4.15 SupportedClockSources 

Used by complex types: PXI/SupportedClockSources, VXI/SupportedClockSources 

When present, the SupportedClockSources complex type shall identify which clock sources the device will 
accept. Each type (backplane, external and internal) shall be indicated as either a “yes” or “no,” allowing 
every combination from “none” to “all” to be represented. Example: An instrument that may only be 
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clocked from an external source would have the backplane and internal attributes set to “0” (no) and the 
external attribute set to “1” (yes). 

4.4.15.1 Attributes 

SupportedClockSources contains the following attributes: 

Name  Type  Description Use  
backplane xs:boolean Whether or not the device will accept a backplane clock. 

Example: “1” = “yes”  
Required 

external xs:boolean Whether or not the device will accept an external clock. 
Example: “0” = “no”  

Required 

internal xs:boolean Whether or not the device will accept an internal clock. 
Example: “1” = “yes”  

Required 

4.4.15.2 Child elements 

SupportedClockSources contains no child elements. 

4.4.16 USB 

Base type: Extension of Bus 
Properties: base Bus 

When present, the USB complex type shall identify that there is a USB conformant interface to the 
instrument. See Universal Serial Bus [B24]. 

4.4.16.1 Attributes 

USB inherits the attributes from Bus (see 4.4.1). 

4.4.16.2 Child elements 

USB contains the following child element: 

Name  Type  Description Use  
Version hc:VersionIdentifier See 4.4.17 Optional 

4.4.17 USB/Version 

Base type: hc:VersionIdentifier 
Properties: isRef 0, content complex 

When present, the USB/Version child element shall identify the version of USB supported. 

4.4.17.1 Attributes 

USB/Version inherits the attributes from the hc:VersionIdentifier complex type contained in IEEE Std 
1671, Annex B. 
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4.4.17.2 Child elements 

USB/Version contains no child elements. 

4.4.18 VME 

Base type: Extension of Bus 
Properties: base Bus 

When present, the VME complex type shall identify that there is an IEEE 1014™ (VME) conformant 
interface (either 32-bit or 64-bit VME) to the instrument. See IEEE Std 1014-1987 [B8]. 

4.4.18.1 Attributes 

VME inherits the attributes from Bus (see 4.4.1). 

4.4.18.2 Child elements 

VME contains no child elements. 

4.4.19 VXI 

Base type: Extension of Bus 
Properties: base Bus 

When present, the VXI complex type shall identify that there is an IEEE 1155™ conformant interface to the 
instrument. See IEEE Std 1155-1992 [B10].  

4.4.19.1 Attributes 

VXI contains the following attributes, in addition to those inherited from Bus (see 4.4.1).  

Name  Type  Description Use  
addressSpace xs:string Permits the instrument’s VXI address space to be 

identified, as an integer value that is one of the 
following: 
0 = A16/A24 
1 = A16/A32 
2 = A16 only 

Required 

deviceCategory xs:string Permits the VXI instrument category to be 
identified, as an integer value that is one of the 
following: 
0 = VXI instrument module 
1 = VXI slot0 device 
3 = VXI mainframe 
4 = No VME bus-master or slave interface 
5 = Instrument driver and SFP 
6 = Application SW 
7 = Application development environment 

Required 
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Name  Type  Description Use  
deviceClass  Permits the VXI instrument class to be identified, 

as an integer value that is one of the following: 
0 = Memory 
1 = Extended 
2 = Message based 
3 = Register based 
4 = Devices without VXI control registers 
5 = Software 

Required 

dynamicallyConfigured xs:boolean For a deviceCategory = 0, this shall be set to 
“true” (1) if the VXI instrument module is 
dynamically configurable, or to “false” (0) 
otherwise. 
For a deviceCategory = 1, this shall be set to 
“true” (1) if the slot0 device has a resource 
manager that supports dynamic configuration, or 
to “false” (0) otherwise. 

Required 

interruptLines xs:int This is an integer number representing the 
number of lines produced by a mainframe (a 
positive number) or the number of VXI interrupt 
lines the instrument utilizes (a negative number). 
Example: “-1” 

Required 

manufacturerID c:HexValue A 12-bit integer value, representing the HW 
vendor. The value is as defined by in VXI-1 
[B25]. Example: “0xEDF” 

Required 

modelCode c:HexValue A unique 12 (or 16) bit integer value assigned by 
the manufacturer to represent the VXI 
component. Example: “0x900” 

Required 

requiredMemory c:HexValue A 4-bit encoded number defined in VXI-1, 
C.2.1.1.2 [B25]. Example: “0x8” 

Required 

slots xs:int The number of VXI slots provided or consumed 
by this device. Example: “1” 

Required 

slotSize xs:string A string specifying which of the four defined 
sizes this VXI component supports. The string 
shall be one of the following: A, B, C, or D. The 
four sizes are as defined in VXI-1 [B25]. 
Example: “C” 

Required 

slotWeight xs:double For a VXI module, this is a negative floating 
point number representing the weight of the 
module in kilogram (kg) per IEEE Std 260.1™-
2004 [B6] per slot occupied. Example: “–1.5” 
For a VXI mainframe, this is a positive floating 
point number representing the weight of the 
mainframe in kilogram (kg) per IEEE Std 260.1-
2004 per slot provided. Example: “15.5”  
(see NOTE)  

Required 

NOTE—1 kg = 2.20 lb 

4.4.19.2 Child elements 

VXI contains the following child elements: 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 22:33:44 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1671.2-2008

http://www.avadocuments.com/doc/ieee-1671-2-2008
http://www.avadocuments.com/doc/ieee-1671-2-2008


IEEE Std 1671.2-2008 
IEEE Trial-Use Standard for Automatic Test Markup Language (ATML) for Exchanging 

Automatic Test Equipment and Test Information via XML: Exchanging Instrument Descriptions 
 

26 
Copyright © 2008 IEEE. All rights reserved. 

Name  Type  Description Use  
DynamicCurrent VXIBackplaneVoltages See 4.4.20 Required 
ECLTrigger VXITriggerLines See 4.4.21 Required 
Keying  See 4.4.22 Required 
ModuleCooling  See 4.4.23 Required 
PeakCurrent VXIBackplaneVoltages See 4.4.24 Required  
SupportedClockSources SupportedClockSources See 4.4.25 Required 
TTLTrigger VXITriggerLines See 4.4.26 Required 

4.4.20 VXI/DynamicCurrent 

Base type: VXIBackplaneVoltages 
Properties: isRef 0, content complex 

When present, the VXI/DynamicCurrent child element shall identify the dynamic electrical current 
requirements of the VXI instrument for each of the discrete eight VXI backplane voltages. The current shall 
be expressed in amperes. 

4.4.20.1 Attributes 

VXI/DynamicCurrent inherits the attributes from VXIBackplaneVoltages (see 4.4.27). 

4.4.20.2 Child elements 

VXI/DynamicCurrent contains no child elements. 

4.4.21 VXI/ECLTrigger 

Base type: VXITriggerLines 
Properties: isRef 0, content complex 

When present, the VXI/ECLTrigger child element shall identify the number of concurrent ECL trigger lines 
(ECLTRIG0-1) either being outputted by, or sensed by, the VXI instrument. The number of concurrent 
trigger lines shall be expressed as an integer number. 

4.4.21.1 Attributes 

VXI/ECLTrigger inherits the attributes from VXITriggerLines (see 4.4.28). 

4.4.21.2 Child elements 

VXI/ECLTrigger contains no child elements. 

4.4.22 VXI/Keying 

Properties: isRef 0, content complex 

When present, the VXI/Keying child element shall identify the VXI local bus lockout key details utilized by 
the instrument. Keying Class 1 through 6 shall be as defined by VXI-1, B.7.2.6 [B25]. Keying Class 7 shall 
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be defined as “no local bus,” keying class 8 shall be defined as “sensor ±16V,” and keying class 9 shall be 
defined as “sensor ±42V.”  

4.4.22.1 Attributes 

VXI/Keying contains the following attributes: 

Name  Type  Description Use  
bottomLeft xs:int An integer representing the keying class (1 

through 6) defined by VXI-1, Figure B.28 [B25] 
Classes 7, 8, and 9 are defined as follows: 
Class 7 = No local bus 
Class 8 = Sensor ±16 V 
Class 9 = Sensor ±42 V 
Bottom key supports D size modules.  
Bottom key on C size modules shall be specified 
as 7.  

Required 

bottomRight xs:int An integer representing the keying class (1 
through 6) defined by the VXI-1, Figure B.28 
[B25] 
Classes 7, 8, and 9 are defined as follows: 
Class 7 = No local bus 
Class 8 = Sensor ±16 V 
Class 9 = Sensor ±42 V 
Bottom key supports D size modules.  
Bottom key on C size modules shall be specified 
as 7.  

Required 

topLeft xs:int An integer representing the keying class (1 
through 6) defined by VXI-1, Figure B.28 [B25] 
Classes 7, 8, and 9 are defined as follows: 
Class 7 = No local bus 
Class 8 = Sensor ±16 V 
Class 9 = Sensor ±42 V 
Top key supports C size modules only.  

Required 

topRight xs:int An integer representing the keying class (1 
through 6) defined by VXI-1, Figure B.28 [B25] 
Classes 7, 8, and 9 are defined as follows: 
Class 7 = No local bus 
Class 8 = Sensor ±16 V 
Class 9 = Sensor ±42 V 
Top key supports C size modules only.  

Required 

4.4.22.2 Child elements 

VXI/Keying contains no child elements. 

4.4.23 VXI/ModuleCooling 

Properties: isRef 0, content complex 

When present, the VXI/ModuleCooling child element shall identify the VXI instruments air-flow and back-
pressure cooling characteristics.  
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4.4.23.1 Attributes 

VXI/ModuleCooling contains the following attributes: 

Name  Type  Description Use  
airflow xs:double Module cooling as air flow expressed in liter per 

second (L/s) (see IEEE Std 260.1-2004 [B6]). 
This value shall always be negative (as there are 
only “consumers,” no “producers”). Example: 
“–5.0” 

Required 

backPressure xs:double Module cooling as back pressure expressed in 
pascal (Pa) (see IEEE Std 260.1-2004 [B6]). This 
value shall always be negative (as there are only 
“consumers,” no “producers”). Example: “–5.0” 
(see NOTE)  

Required 

NOTE—1 mm of water is equal to 9.655 Pa. 

4.4.23.2 Child elements 

VXI/ModuleCooling contains no child elements. 

4.4.24 VXI/PeakCurrent 

Base type: VXIBackplaneVoltages 
Properties: isRef 0, content complex 

When present, the VXI/PeakCurrent child element shall identify the peak electrical current requirements of 
the VXI instrument for each of the eight discrete VXI backplane voltages. The electrical current shall be 
expressed in amperes. 

4.4.24.1 Attributes 

VXI/PeakCurrent inherits the attributes from VXIBackplaneVoltages (see 4.4.27). 

4.4.24.2 Child elements 

VXI/PeakCurrent contains no child elements. 

4.4.25 VXI/SupportedClockSources 

Base type: SupportedClockSources 
Properties: isRef 0, content complex 

When present, the VXI/SupportedClockSources child element shall document the clock sources the 
instrument supports. 

4.4.25.1 Attributes 

VXI/SupportedClockSources inherits the attributes from SupportedClockSources (see 4.4.15). 
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4.4.25.2 Child elements 

VXI/SupportedClockSources contains no child elements. 

4.4.26 VXI/TTLTrigger 

Base type: VXITriggerLines 
Properties: isRef 0, content complex 

When present, the VXI/TTLTrigger child element shall identify the number of concurrent TTL trigger lines 
(TTLTRIG0-7) either being outputted by, or sensed by, the VXI instrument. The number of concurrent 
trigger lines shall be expressed as an integer number. 

4.4.26.1 Attributes 

VXI/TTLTrigger inherits the attributes from VXITriggerLines (see 4.4.28). 

4.4.26.2 Child elements 

VXI/TTLTrigger contains no child elements. 

4.4.27 VXIBackplaneVoltages 

Used by child elements: VXI/DynamicCurrent, VXI/PeakCurrent 

When present, the VXIBackplaneVoltages complex type shall store the amount of electrical current sunk by 
the VXI instrument on each of the eight discrete VXI backplane voltages. The electrical current shall be 
expressed in amperes. 

4.4.27.1 Attributes 

VXIBackplaneVoltages contains the following attributes: 
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Name  Type  Description Use  
minus_2 xs:double The amount of current on the –2 V line. A 

positive value means the device provides current. 
A negative value means the device consumes 
current. Example: “–0.5” 

Required 

minus_5.2 xs:double The amount of current on the –5.2 V line. A 
positive value means the device provides current. 
A negative value means the device consumes 
current. Example: “–0.5” 

Required 

minus_12 xs:double The amount of current on the –12 V line. A 
positive value means the device provides current. 
A negative value means the device consumes 
current. Example: “–0.5” 

Required 

minus_24 xs:double The amount of current on the –24 V line. A 
positive value means the device provides current. 
A negative value means the device consumes 
current. Example: “–0.5” 

Required 

plus_5 xs:double The amount of current on the +5 V line. A 
positive value means the device provides current. 
A negative value means the device consumes 
current. Example: “–0.5” 

Required 

plus_5_standby xs:double The amount of current on the +5 V standby line. 
A positive value means the device provides 
current. A negative value means the device 
consumes current. Example: “–0.5” 

Required 

plus_12 xs:double The amount of current on the +12 V line. A 
positive value means the device provides current. 
A negative value means the device consumes 
current. Example: “–0.5” 

Required 

plus_24 xs:double The amount of current on the +24 V line. A 
positive value means the device provides current. 
A negative value means the device consumes 
current. Example: “–0.5” 

Required 

4.4.27.2 Child elements 

VXIBackplaneVoltages contains no child elements. 

4.4.28 VXITriggerLines 

Used by child elements: VXI/ECLTrigger, VXI/TTLTrigger 

When present, the VXITriggerLines complex type shall identify the number of concurrent trigger lines 
either being outputted by, or sensed by, the VXI instrument. The number of concurrent trigger lines shall be 
expressed as an integer number. 

4.4.28.1 Attributes 

VXITriggerLines contains the following attributes: 
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Name  Type  Description Use  
sense xs:int The number of VXI triggers that may 

concurrently receive inputs. Allowable values are 
0 or greater. 

Optional 

source xs:int The number of VXI triggers that may 
concurrently generate outputs. Allowable values 
are 0 or greater. 

Optional 

4.4.28.2 Child elements 

VXITriggerLines contains no child elements. 

4.5 Simple types 

4.5.1 DeviceCategory 

Type: restriction of xs:string 
Used by child elements: VXI/@deviceCategory, PXI/@deviceCategory 

Permits the instrument category to be identified, as one of the following: “InstrumentModule,” 
“Slot0Device,” or “Mainframe.”  

4.5.2 Inherited simple types 

Within the W3C XML schema hierarchy, all types derive from the root type anyType. The first branch 
within this hierarchy is into two groups: simple types and complex types. A simple type provides a name 
unique within a schema for one of the base XML datatypes and may not have child elements. Optionally, 
constraints may be imposed to limit the content of elements derived from the simple type.  

Any utilized simple type not specifically defined within the InstrumentDescription schema shall be 
inherited from the imported schemas Common.xsd and HardwareCommon.xsd defined in Annex B of IEEE 
Std 1671.  

4.6 Inherited complex types 

The second major branch of the W3C XML schema hierarchy is the complex type. An XML complex type 
may derive from one of the W3C XML base types or from a schema-defined simple type. Unlike a simple 
type, a complex type may have subordinate child elements along with restrictions or extensions of the 
inherited base type. The hierarchical nature of XML schema likewise permits the child elements of a 
complex type to also be complex types.  

Any utilized complex type not specifically defined within the InstrumentDescription schema shall be 
inherited from the imported schemas Common.xsd and HardwareCommon.xsd defined in Annex B of IEEE 
Std 1671.  
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4.7 Inherited attribute groups 

Any utilized attribute groups not specifically defined within the InstrumentDescription schema shall be 
inherited from the imported schema Common.xsd defined in Annex B of IEEE Std 1671.  

Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 22:33:44 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1671.2-2008

http://www.avadocuments.com/doc/ieee-1671-2-2008
http://www.avadocuments.com/doc/ieee-1671-2-2008


IEEE Std 1671.2-2008 
IEEE Trial-Use Standard for Automatic Test Markup Language (ATML) for Exchanging 

Automatic Test Equipment and Test Information via XML: Exchanging Instrument Descriptions 
 

33 
Copyright © 2008 IEEE. All rights reserved. 

5. Schema—InstrumentInstance.xsd 

5.1 General 

Should the reader not have a general understanding of XML schemas or XML terminology, an XML 
Schema Tutorial [B26] is available on the World Wide Web. This tutorial will help with the understanding 
of the contents of both this clause and the ATML common schemas (Annex B of IEEE Std 1671), of which 
this clause makes reference. 

In addition to the conventions specified in 1.4.1, “c:” identifies that the type or attribute group is contained 
in B.1 of IEEE Std 1671  and “hc:” identifies that the type or attribute group is contained in B.2 of IEEE 
Std 1671. 

5.2 Elements 

5.2.1 InstrumentInstance root (or document) 

Exactly one element exists, called the root or document element, of which no part appears in the content of 
any other element. This root element serves as the parent for all other elements of the InstrumentInstance 
schema. 

The InstrumentInstance schemas root element is defined as follows:  

Name Set to 
Attribute form default Unqualified (see NOTE) 
Element form default Qualified (see NOTE) 
Encoding UTF-8 
Included schema None 
Imported schema urn:IEEE-1671:2008.01:Common  

urn:IEEE-1671:2008.01:HardwareCommon 
Target namespace urn:IEEE-1671.2:2008:InstrumentInstance 
Version  1.00  
XML schema namespace reference  a 

NOTE—Qualified and unqualified are described in A.3.6 of IEEE Std 1671. 

a The namespace reference URL is: http://www.w3.org/2001/XMLSchema. 

5.2.2 InstrumentInstance 

Base type: Extension of c:HardwareInstance 
Properties: content complex  

The InstrumentInstance element shall identify a specific instrument.  
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5.2.2.1 Attributes 

InstrumentInstance contains the following attributes in addition to both the securityClassification and uuid 
attributes from the DocumentRootAttributes attribute group defined in Annex B of IEEE Std 1671. 

Name  Type  Description Use  
name c:NonBlankString A string that permits the name of the instance 

document to be indicated. 
Optional 

version c:NonBlankString A string that permits the version of the instance 
document to be indicated. 

Optional 

5.2.2.2 Child elements 

InstrumentInstance contains the following child element, in addition to those inherited from the 
c:HardwareInstance complex type contained in Annex B of IEEE Std 1671. 

Name  Type  Description Use  
Capabilities hc:Capabilities See 5.2.3 Required 

5.2.3 InstrumentInstance/Capabilities 

Base type: hc:Capabilities 
Properties: isRef 0 content complex  

The InstrumentInstance/Capabilities child element shall identify the capabilities of a specific instrument.  

5.2.3.1 Attributes 

InstrumentInstance/Capabilities contains no attributes. 

5.2.3.2 Child elements 

InstrumentInstance/Capabilities inherits the child elements of the hc:Capabilities complex type contained 
in Annex B of IEEE Std 1671. 

5.3 Child elements 

None. 

5.4 Complex types 

None. 

5.5 Inherited simple types 

None.  
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5.6 Inherited complex types 

Any utilized complex type not specifically defined within the InstrumentInstance schema shall be inherited 
from the imported schema HardwareCommon.xsd defined in Annex B of IEEE Std 1671.  

5.7 Inherited attribute groups 

Any utilized attribute groups not specifically defined within the InstrumentInstance schema shall be 
inherited from the imported schema Common.xsd defined in Annex B of IEEE Std 1671.  
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6. Conformance 

The minimal expectations for InstrumentDescription conformant XML instance documents shall be that a 
completely populated instance document is considered valid if said document complies with: (a) The 
constraints expressed in the InstrumentDescription schema associated with this trial-use standard, and  
(b) Any constraints imposed by inherited elements from Annex B of IEEE Std 1671.  

The minimal expectations for InstrumentInstance conformant XML instance documents shall be that a 
completely populated instance document is considered valid if said document complies with: (a) The 
constraints expressed in the InstrumentInstance schema associated with this trail-use standard, and (b) Any 
constraints imposed by inherited elements from Annex B of IEEE Std 1671.  

Extensions are permitted to both the InstrumentDescription and InstrumentInstance schemas, but shall only 
occur through the facility of the extensibility mechanism described in Clause 7. In short, extensions may 
only appear in the specific <extension> tags provided in the associated XML schema. As defined in the 
W3C XML schema standard, an extended schema must conform to the W3C XML schema specification 
and shall not contain any entities defined in the base schema.  

Should either the InstrumentDescription or InstrumentInstance define one of the four SIs [arbitrary 
waveform generator (ARB), digitizer, up-converter, or down-converter], conformance shall only be 
achieved through the usage of the template instance document for that particular SI.  

Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 22:33:44 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1671.2-2008

http://www.avadocuments.com/doc/ieee-1671-2-2008
http://www.avadocuments.com/doc/ieee-1671-2-2008


IEEE Std 1671.2-2008 
IEEE Trial-Use Standard for Automatic Test Markup Language (ATML) for Exchanging 

Automatic Test Equipment and Test Information via XML: Exchanging Instrument Descriptions 
 

37 
Copyright © 2008 IEEE. All rights reserved. 

7. Extensibility 

The provision of an extension mechanism is necessary to ensure the viability of the specification and to 
allow producers and consumers of ATML instance documents to interoperate in those cases when there is a 
requirement to exchange relevant data that are not included in the trial-use standard XML schema. The use 
of the extensions shall be done in a way that ensures that a conformant consumer can use the extended file 
without error, discard or otherwise sidestep the extended data, and use the non-extended 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. 

Extensions shall not repackage existing information entities that are already supported by the trial-use 
standard. 

An extended instance document shall be accompanied by the extension XML schema and documentation 
sufficient to explain the need for the extension as well as by the underlying semantics and relationship(s) to 
the base schema. 

InstrumentDescription and InstrumentInstance schemas support two forms of extension: 

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

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

(informative) 

InstrumentDescription and InstrumentInstance instance documents  

(.XML files) 

A.1 InstrumentDescription 

A.1.1 General 

An InstrumentDescription instance document is an XML document that is intended to belong to the IEEE 
1671.2™ family of documents (that is, it is meant to conform to all of the rules defined within the 
InstrumentDescription schema).  

The distinction between an InstrumentDescription instance document and its associated 
InstrumentDescription schema is analogous to the relationship between the information in a collection of 
books (where the schema would describe a book) and each book itself (where there would be an instance 
document corresponding to each book in the collection). 

An InstrumentDescription instance document shall be considered conformant with this trial-use standard 
providing the InstrumentDescription instance document complies with the criteria defined in Clause 6. 

A.1.2 Root element 

As defined in Clause 4, the InstrumentDescription root element has five attributes (securityClassification 
and uuid, are inherited from the c:DocumentRootAttributes Attribute Group defined in Annex B of IEEE 
Std 1671, name and version are inherited from the hc:HardwareItemDescription complex type defined in 
Annex B of IEEE Std 1671, and type is defined by InstrumentDescription), and serves as the parent element 
for all other elements of the schema. All InstrumentDescription instance documents may begin with the 
root element as:  

<?xml version="1.0" encoding="UTF-8" ?> 
<InstrumentDescription  
xmlns="urn:IEEE-1671.2:2008:InstrumentDescription" 
xmlns:c="urn:IEEE-1671:2008:01:Common"  
xmlns:hc="urn:IEEE-1671:2008:01:HardwareCommon"  
xmlns:xsi=http://www.w3.org/2001/XMLSchema-instance 
xsi:schemaLocation="urn:IEEE-1671.2:2008:InstrumentDescription" 
uuid="AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA" 
securityClassification="String"> 
name="ABC" 
version="A" 
type="B" 
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