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IEEE Standards documents are developed within the Technical Committees of the IEEE
Societies and the Standards Coordinating Committees of the IEEE Standards Board. Members
of the committees serve voluntarily and without compensation. They are not necessarily mem-
bers of the Institute. The standards developed within IEEE represent a consensus of the broad
expertise on the subject within the Institute as well as those activities outside of IEEE that have
expressed an interest in participating in the development of the standard.

Use of an IEEE Standard is wholly voluntary. The existence of an IEEE Standard does not
imply that there are no other ways to produce, test, measure, purchase, market, or provide other
goods and services related to the scope of the IEEE Standard. Furthermore, the viewpoint
expressed at the time a standard is approved and issued is subject to change brought about
through developments in the state of the art and comments received from users of the standard.
Every IEEE Standard is subjected to review at least every five years for revision or reaffirma-
tion. When a document is more than five years old and has not been reaffirmed, it is reasonable
to conclude that its contents, although still of some value, do not wholly reflect the present
state of the art. Users are cautioned to check to determine that they have the latest edition of
any IEEE Standard.

Comments for revision of IEEE Standards are welcome from any interested party, regardless of
membership affiliation with IEEE. Suggestions for changes in documents should be in the
form of a proposed change of text, together with appropriate supporting comments.

Interpretations: Occasionally questions may arise regarding the meaning of portions of stan-
dards as they relate to specific applications. When the need for interpretations is brought to the
attention of IEEE, the Institute will initiate action to prepare appropriate responses. Since
IEEE Standards represent a consensus of all concerned interests, it is important to ensure that
any interpretation has also received the concurrence of a balance of interests. For this reason
IEEE and the members of its technical committees are not able to provide an instant response
to interpretation requests except in those cases where the matter has previously received formal
consideration.

Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331
USA

IEEE Standards documents are adopted by the Institute of Electrical and Electronics Engineers
without regard to whether their adoption may involve patents on articles, materials, or pro-
cesses. Such adoption does not assume any liability to any patent owner, nor does it assume
any obligation whatever to parties adopting the standards documents.

Publication of this trial-use standard for comment and criticism has been approved by the Insti-
tute of Electrical and Electronics Engineers. Trial-use standards are effective for 24 months
from the date of publication. Comments for revision will be accepted for 18 months after publi-
cation. Suggestions for revision should be directed to the Secretary, IEEE Standards Board, 445
Hoes Lane, P.O. Box 1331, Piscataway, NJ 08817-1331, and should be received no later than
February 8, 1995. It is expected that following the 24-month period, this trial-use standard,
revised as necessary, shall be submitted to the IEEE Standards Board for approval as a full-use
standard.

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 12:24:36 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 1226-1993


http://www.avadocuments.com/doc/ieee-1226-1993
http://www.avadocuments.com/doc/ieee-1226-1993

Foreword

[This foreword is not a part of IEEE Std 1226-1993, IEEE ABBET Trial-Use Standard for A Broad-Based Environment
for Test (ABBET), Overview and Architecture. ]

This standard provides a conceptual overview and architecture of A Broad-Based Environment for Test
(ABBET). This trial-use standard is being distributed to get concurrence on the concept level and direction
of ABBET. It is anticipated that the wider audience of the trial-use standard will also bring comment on
areas that are only partially defined in the architecture. The beneficial impact of this trial-use standard on
interchangeability of test environment components built according to this trial-use standard awaits more
detailed definition of system architecture and component standard interfaces.

This standard represents a major departure from the previous ATLAS standards, which focused on human-
to-human and human-to-machine communications of test specifications. This trial-use standard emphasizes
machine-to-machine communications to enable unprecedented automation in test program development,
use, and maintenance. Along with this new scope comes the requirement to increase the precision, predict-
ability, and reproducibility of the communications in a test environment where a reduction of human effort
and an increase in machine effort is anticipated.
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Introduction

[This introduction is not a part of IEEE Std 1226-1993, IEEE ABBET Trial-Use Standard for A Broad-Based Environ-
ment for Test (ABBET), Overview and Architecture.]

The benefits of using standards in civilian and military test-related applications have long been recognized.
The scope for standardization extends from low-level standards associated with 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 meaning of the ATLAS acronym was changed to Abbreviated Test Language for All Systems
to reflect its broader field of application.

Within the IEEE, development of ATLAS-related standards (IEEE Std 416-1984,* IEEE Std 716-1989,
IEEE Std 771-1989, etc.) was vested in an ad hoc committee, which became Standards Coordinating Com-
mittee 20 (SCC20). This was also known as the ATLAS Committee. In the mid-1980s, SCC20 broadened the
scope of its activities to include other potential standards related to testing, including Automatic Test Pro-
gram Generation (ATPG) and Test Equipment Description Language (TEDL).

The initial motivation for ATLAS development was to provide unambiguous human-to-human communica-
tion of test requirements, rather than to provide for an Automatic Test Equipment (ATE) interpretable input.
ATLAS evolved to become a test language that performs the functions of a specification language and
a programming language. As a general programming language, it has some limitations; however, it fulfills
an important role as a specification language with signal and event-oriented statements not found in
other languages.

Although the test community had seen the virtue of a single high-level test language standard, the broader
computing community had not come to any agreement on a single common language. As a result, the bur-
geoning computer power of the late-1970s was accompanied by proliferation of computer languages.

The United States Department of Defense (DoD) was concerned with the cost of supporting many computer
languages and thus developed the Ada Programming Language (ANSI/MIL-STD-1815A-1983). High-qual-
ity commercial Ada compilers and other development tools are now widely available.

Ada was developed to support advanced software engineering practices. Specifically, Ada addresses the con-
trolled preparation and life cycle support of large, complex programs. In addition, Ada supports the defini-
tion of standardized interfaces at various levels of abstraction. This capability can be used to develop a
layered approach to the implementation of test software and provide programming capabilities beyond those
supported by ATLAS.

By the late-1980s, there was within SCC20 a growing feeling that Ada might provide the framework needed
to integrate the various test-related standards being developed.

Discussions about how Ada could and should be used ranged from using Ada only for implementing ATLAS
compilers to complete replacement of ATLAS with Ada.

Eventually, it was generally agreed that an ideal standardized test domain would utilize the advantages of
Ada programming and implementation features while retaining the high-level, UUT-oriented (UUT stands
for Unit-Under-Test) test specification aspects of ATLAS.

*. . .
Information on references can be found in clause 2.
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ATLAS would remain as a standard test specification language, with Ada being used as a standard imple-
mentation route for ATLAS. This would not eliminate the possibility of migrating to the exclusive use of
Ada in the future. But this use would occur in an Ada environment that fully supports the semantic intent of
ATLAS and preserves the abstract model of the ATE system that ATLAS provides the test engineer.

The standardized Ada test environment would also facilitate integration of other test-related standards.

At the 89-1 SCC20 meeting in Edinburgh, Scotland, the acronym ABET (ATLAS/Ada Based Environment
for Test) was coined, a Project Authorization Request (PAR) was prepared, and the first of a standard draft
was written, setting forth the requirements to be satisfied by the ABET standard. The ABET PAR was
approved by the IEEE Standards Board on November 9, 1989. In that PAR, the scope of the proposed ABET
standard is:

“To define an alternative environment for the implementation of ATLAS test specifications,
using the programming capabilities of the Ada Language.”

At the 90-1 SCC20 meeting in San Diego, California, the ABET requirements document and an associated
document giving the rationale for the various requirements were revised and approved by the ABET Sub-
committee.

During this same period, a third document was written to describe the ABET architecture, that is, the ele-
ments of the ABET environment and the relationships between the elements. During the evolution of the
architecture document, the ABET concept was broadened to encompass a complete integrated diagnostic
environment from UUT design through life-cycle maintenance.

It was soon realized that due to the breadth of the ABET concept, multiple standards would be required to
define the various ABET functions and interfaces. In such situations, the IEEE recommends the creation of a
base standard, IEEE Std XXXX-19XX, and a set of component standards, numbered XXXX.1, XXXX.2,
and so forth.

At the 91-2 SCC20 meeting in Toulouse, France, an amendment to the P1226 PAR was approved to change
the project title to Ada Based Environment for Test (ABET). This amendment was approved by the Stan-
dards Board in March 1992.

At the 92-2 SCC20 meeting in San Antonio, Texas, an amendment to the P1226 PAR was approved to
change the project title to A Broad-Based Environment for Test (ABBET). This amendment was approved
by the Standards Board in March 1993.

As a result this standard, IEEE Std 1226-1993, is the base standard for the ABBET set of standards. It com-
bines and expands on information from the requirements, rationale, and architecture documents.

Anticipated users of the ABBET set of standards include:

a) UUT developers

b) UUT maintainers

c¢) Test program set developers

d) Test program set maintainers

e) ATE system developers

f)  ATE system maintainers

g) Test instrument developers

h) Developers of ABBET-based tools and systems

i)  Developers of prime mission equipment that uses the supported UUT as a component
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IEEE ABBET™
Trial-Use Standard for A Broad-Based
Environment for Test (ABBET)

Overview and Architecture

1. Overview

The set of A Broad Based Environment for Test (ABBET) standards and guides was developed by the
ABBET Subcommittee of the IEEE Standards Coordinating Committee 20 (SCC20) to serve as international
standards for the application of the ISO/ANSI/MIL-STD-1815A-1983 Ada programming language1 to auto-
matic testing and integrated diagnostics. ABBET uses the features of Ada to specify a comprehensive envi-
ronment for integrating design data, test strategies and requirements, test procedures, test results
management and Automatic Test Equipment (ATE) system implementations. The IEEE ABBET standards
consist of this base standard and a series of component standards. A number of guides are associated with
the IEEE ABBET standards.

1.1 Scope

This standard defines the overall concept of ABBET and specifies mandatory requirements for implementing
ABBET. This standard is the base document for the family of standards and guides that together comprise
ABBET. This standard spans the complete capability of ABBET and its family of standards and guides.

1.2 Purpose

This standard describes the elements of ABBET and their interrelationships, establishes guidelines and
requirements to govern the elements of the IEEE ABBET set of standards and guides, and defines common
terms to be used throughout the set. The purpose of the guidelines and requirements in this standard is to
ensure that the elements in the IEEE ABBET set of standards and guides fit together into a cohesive whole.

This standard focuses on mandatory requirements for the component standards.

1.3 Application
This standard provides an overview of the IEEE ABBET set of standards and guides for developing:

a)  The component standards and guides

b) ABBET conformant test systems

c¢) ABBET-based test program sets and test objects
d) Design data for use in test

e) ABBET environment for automated tools

f)  Shared usage of maintenance data and test results

! Information on references can be found in clause 2.
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IEEE
Std 1226-1993 IEEE TRIAL-USE STANDARD FOR A BROAD-BASED ENVIRONMENT

2. References

This standard shall be used in conjunction with the following publications. When the following standards are
superseded by an approved revision, the revision will be considered for incorporation into this standard.”

ANSI/ASME Y 14.26M-1989, Digital Representation for Communication of Product Definition Data.’

ARINC Spec 626-2-1992, Standard ATLAS for Modular Testing.4

EIA/TTIA-232-E, Interface Between Data Terminal Equipment and Data Circuit Terminating Equipment
Employing Serial Binary Data Interchange (Commonly known as RS-232)°

EIA-548 EDIF, Electronic Design Interchange Format, Version 2 0 0.
EIA EDIF, Electronic Design Interchange Format, Test View Version 2 0 301 Draft 1992.

First Extension (January 1991) to the Recommendation T.410 Series (1988) of Recommendations Contained
in the CCITT Blue Book, Fascicle VII.6 Recommendation 1.6, I, Tiled raster glraphics.6

IEEE Std 100-1992, The New IEEE Standard Dictionary of Electrical and Electronics Terms (ANSI).7
IEEE Std 268-1992, American National Standard for Metric Practices (ANSI).

IEEE Std 416-1984 (Reaff 1991), IEEE Standard ATLAS Test Language (ANSI).

IEEE Std 488.1-1987, IEEE Standard Digital Interface for Programmable Instrumentation (ANSI).

IEEE Std 488.2-1992, IEEE Standard Codes, Formats, Protocols, and Common Commands for Use with
IEEE Std 488.1-1987, IEEE Standard Digital Interface for Programmable Instrumentation (ANSI).

IEEE Std 716-1989, IEEE Standard C/ATLAS Test Language.
IEEE Std 771-1989, IEEE Guide to the Use of the ATLAS Specification (ANSI).

IEEE P981/D12.1, April 1989, Trial-Use Standard Resource Description Language for Programmable
Instrumentation.®

IEEE Std 993-1990, IEEE Trial-Use Standard for Test Equipment Description Language (TEDL).
IEEE Std 1029.1-1991, IEEE Standard for Waveform and Vector Exchange Specification (WAVES) (ANSI).

IEEE P1029.2, September 1990, Standard for Automatic Test Program Generation Information.

2 The capabilities of evolving reference standards will be integrated as they serve to improve the ABBET environment.

3ANSI publications are available from the Sales Department, American National Standards Institute, 11 West 42nd Street, 13th Floor,
New York, NY 10036, USA.

4ARINC publications are available from the Aeronautical Radio, Inc., 2551 Riva Rd., Sales Dept., Annapolis, MD 21401, USA.
SEIA publications are available from Global Engineering, 1990 M Street NW, Suite 400, Washington, DC, 20036, USA.

SCCITT publications are available from the CCITT General Secretariat, International Telecommunications Union, Sales Section, Place
des Nations, CH-1211, Geneve 20, Switzerland/Suisse, and in the United States from National Technical Information Service, Depart-
ment of Commerce, 5285 Port Royal Road, Springfield VA 22161, USA.

IEEE publications are available from the Institute of Electrical and Electronics Engineers, Service Center, 445 Hoes Lane, P.O. Box
1331, Piscataway, NJ 08855-1331, USA.

8This authorized standards project was not approved by the IEEE Standards Board at the time this went to press. It is available from the
IEEE Service Center.
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IEEE P1029.3, September 1991, TRSL, Standard for the Representation of the Unit Under Test (UUT)
Design Data for Test Generation.
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3. Definition of terms and acronyms

A clear understanding of the following terms with respect to ABBET is particularly important in order to
understand this standard.

3.1 ABBET application: An end-use program constructed using one or more ABBET components.
3.2 ABBET component: An implementation of the services defined in an IEEE ABBET component standard.
3.3 ABBET implementation: The installation and utilization of one or more ABBET applications.

3.4 ABBET layer: A natural grouping to the ABBET services that is recognized by the ABBET layer model.
See 4.3.

3.5 AI-ESTATE: Attificial Intelligence - Expert System Tie to ATE. It provides standard representation of
dependency information used to drive intelligent diagnostic reasoning systems.

3.6 ATLAS: Abbreviated Test Language for All Systems. The signal-oriented semantics of ATLAS are used
by ABBET for definitions of test procedures in Ada.

3.7 IGES: Initial Graphics Exchange Specification. A specification for representing product data, defined by
ANSI/ASME Y 14.26M-1989.

3.8 integrated diagnostics: A process that covers the entire spectrum of diagnostic activities in all phases of
weapon system acquisition.

3.9 PDES: Product Data Exchange using STEP. A specification for representing product data using ISO/DIS
10303 STEP.

3.10 RDL: Resource Description Language. A standardized computer language used to describe test instru-
ment capabilities and communication sequences.

3.11 reference document: A standard that shall be on hand and available to the user in order to help in the
implementation of another standard.

3.12 service: The lowest unit of behavior defined in ABBET. A service is specified in terms of an interface
defined in Ada and its behavior.

3.13 TEDL: Test Equipment Description Language. A standardized computer language used to describe the
configuration of ATE systems.

3.14 test object: An encapsulation of a test procedure and its associated information.

3.15 TRSL: Test Requirement Specification Language. A standardized computer language used to specify
test requirements.

3.16 test strategy: The approach taken, given a set of ATE instrumentation, to satisfy the test requirements
of a device.

3.17 VHDL: VHSIC Hardware Description Language. A language format for a simulatable product descrip-
tion for digital systems.

3.18 virtual resource: An abstract representation of a test capability, independent of its physical realization.

3.19 WAVES: Waveform and Vector Exchange Specification. A standardized computer language used to
describe digital test vectors.
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4. ABBET overview

4.1 Purpose and objectives of ABBET

The primary purpose of ABBET is to provide for a broad-based environment for test that encompasses the
total product life cycle. The Ada language is used to support the information and implementation needs of
this test environment for automated testing applications.

ABBET is intended to accomplish the following objectives:

a) Facilitate the use of existing Ada related software engineering tools in test software development

b)  Specify a modular architecture for designing ATE test software within a framework that supports
development of reusable software assets

c¢) Define formal relationships between information that conforms with prescribed, test-related, refer-
ence documents and the appropriate ABBET standardized interfaces

d) Define standard mechanisms for implementation of test programs on automatic test systems using
the Ada language

e) Support the integration of ABBET capabilities into strategies for achieving integrated diagnostics
objectives (This is accomplished through the development and application of standardized product
models and linkages that permit the establishment of information transfers related to diagnostics at
various levels.)

f)  Specify expanded capabilities based on existing test tools and environments that support the refer-
ence documents

g) Define functions, services, and interfaces documented in a methodology independent of a specific
implementation language

4.2 Overview

ABBET is a set of software interface standards for the test domain to facilitate the transition of test informa-
tion and implementation of automated tests. These software interface standards are defined to support soft-
ware component portability, reusability, exchangeability, and interoperability, and to serve as targets for test-
related software development tools.

Each ABBET interface is defined in one of the IEEE ABBET component standards. The functionality of these
standards is related to existing reference documents consisting of international standards and other widely
accepted documents. The IEEE ABBET component standards define the Ada packages, data types, and data
structures that are used to give a capability comparable to the associated reference documents. They also
define mappings between the reference documents and the Ada packages and data structures.

Figure 1 illustrates the possible scope of ABBET in terms of interfaces and associated reference documents.
The open architecture of ABBET supports the integration of these and additional interfaces and reference
documents. This open architecture also supports interfaces and reference documents from new technologies.
It should be noted that the primary relationships among the segments in figure 1 are radial. For example
ABBET is related to instruments through CIIL/SCPI. However, there is not necessarily a relationship
between adjacent segments. For example, the placement of BIT 1/O format next to X-windows/GKS does not
connote an interface.

As a minimum, ABBET integrates the capabilities of the following reference documents:

a) IEEE Std 716-1989

b) IEEE P981/D12.1, April 1989

c) IEEE Std 993-1990

d) ISO/ANSI/MIL-STD-1815A-1983
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Figure 1—Illustration of ABBET’s scope

4.3 ABBET layer model

There is a natural grouping to the ABBET interfaces that is recognized by the definition of the ABBET
layer model.

The layer model is a conceptual model, not an implementation model. No implementation hierarchy is
required by the model. ABBET applications may use any consistent combination of interfaces.

The ABBET layer model spans from UUT product descriptions to programmable instrument commands.
The model groups interfaces that are associated with UUT product descriptions, test strategies and require-
ment specifications, test procedure code development, ATE system descriptions, and programmable instru-
ment commands. This model serves as a framework for coupling data supplied through various ABBET
interfaces to produce outputs at other ABBET interfaces.

The layers of the ABBET layer model are as follows:

a)  Product description layer

b)  Test strategy/requirements layer
c) Test procedure layer

d) Test resource management layer
e) Instrument control layer

Each layer focuses on specific objects (e.g., the product, the ATE, etc.) within the test domain, and collects
related standard information, functions, services, and interfaces. The architecture and specific requirements
of the framework defined by this base standard and its component standards are derived from analysis of the
domain defined by the layer model.

4.3.1 Product description layer

The ABBET interfaces at this layer support the bridge from design-oriented product description information
to test-oriented product information.
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This layer encompasses standardized interfaces to UUT product design data prepared in accordance with a
variety of reference documents. The design data may include descriptions of the UUT’s physical and circuit
design, its internally and externally measurable characteristics, and its responses and the stimuli needed to
elicit them.

The standardization of these interfaces is intended to support analysis of test and maintenance issues during
the product design phase. It also supports the development of automated tools to generate test requirements
or procedures directly from UUT product descriptions.

4.3.2 Test strategy/requirements layer
The ABBET interfaces at this layer support the specification of:

a)  UUT test requirements

b)  Test strategies

c) Automatic test generation

d) Diagnostic models, including use of expert system interfaces
e) Maintenance data collection and retrieval

The standardization of these interfaces is intended to support the development of automated tools to generate
test procedures from UUT test requirements. It is also intended to capture test information during develop-
ment for later use during maintenance.

4.3.3 Test procedure layer
The ABBET interfaces at this layer support the coding of test procedures.

The interfaces specified at this layer include the full signal-oriented vocabulary, semantics, and the UUT-
oriented virtual resource model of ATLAS, and the ability to relate UUT test requirements to virtual test
resources that are independent of any particular ATE.

The standardization of these interfaces is intended to support reuse and portability of test program
components between different ATE and testing of different UUTs. The interfaces are also intended to
serve as targets for automated tools that generate test procedures from UUT product descriptions or test
strategies/requirements.

4.3.4 Test resource management layer
The ABBET interfaces at this layer specify the following:

a)  Mapping virtual resources to real resources
b)  Signal routing from:
1) Test resource to test resource
2) Test resource to UUT pin
3) UUT pin to UUT pin
¢) Accessing to non-UUT signa-oriented test functions
d) Maintaining and reporting test resource status

The interfaces at this layer support the capability and functionality specified by TEDL and RDL.

By supporting the functionality of TEDL, ABBET greatly enhances the transportability of higher-level test
specifications by making them independent of signal interconnection and device differences.
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4.3.5 Instrument control layer

The ABBET interfaces at this layer standardize access to various command and communications protocols
used by test resources. This includes control of generic test functions common among many test instruments
and access to instrument-unique functions.

The interfaces at this layer support a variety of instrument control data buses.

The intent of the interfaces specified at this layer is to allow test resources with common functionality, made
by the same or different manufacturers, to be used to perform identical functions.

4.4 Open architecture

As product technology and associated test needs evolve, so shall ABBET. Rather than restricting ABBET
implementations to current technology, ABBET shall provide an open architecture or framework that allows
continual technology growth and evolution. Areas where change can be expected are:

a)  Processes associated with the development of tests and test-related data
b)  Types of product-related information

c¢) Tools and applications

d)  Technologies

An open architecture for ABBET means the following for an ABBET implementation:

— It can be assembled from multiple vendor-supplied interface components
— It will not restrict its extension capabilities to the original supplier
— It will execute applications written by a number of independent vendors

For example, Vendor A offers an ABBET implementation consisting of a Test Resource Management
interface and an Instrument Control interface. Vendor B offers an ABBET implementation consisting of
a Test Procedure interface. Providing that the implementation of the Test Procedure interface from Vendor B
uses the standard ABBET interfaces provided by Vendor A’s implementation, the two implementations
can be joined to form a more capable composite ABBET implementation. This implementation could
then be expanded at a later date with the addition of a Test Strategy/Requirement interface implemented by
Vendor C.

When an ABBET interface implementation needs a capability that has been allocated to another ABBET
interface, it should use the services provided by the other interface. A service that requires the support of
another service should gain that support only through the specified interface (see figure 2).
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