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Abstract

During the development of the Waveform and Vector Exchange Specification (WAVES),
the additional need for an exchange format for fault information was recognized. As a
result, IEEE PAR 1029.2, Fault Dictionary Language (FDL) was born. This paper discusses
the development that has been performed to this point on FDL, including the
requirements and guidelines that will shape the development of the standard. These
requirements and guidelines have been formulated during the IEEE DASS Test Analysis
and Standardization Group working meetings. Usage scenarios for the standard are
presented to further demonstrate the intent of the standard. In addition, the
organization of the data to be represented in FDL will be examined, and the impact of the
"lessons learned" during the WAVES implementation process on the FDL
implementation will be discussed. Finally, possible implementations of FDL based on
VHDL will be presented.

1. Requirements and Guidelines for FDL

The design of the FDL standard is governed by both requirements and guidelines. The
requirements state that the standard shall be capable of representing fault dictionary
data required for validation, acceptance, and diagnostic testing. The standard is also
required to represent faull information at all levels of an electronic system. Another
requirement is that the standard shall provide links to standards that describe the
topology of the unit under test, and support techniques that provide faull isolation
within fault equivalence classes (i.e. guided probe). The standard shall also represent the
faull information used to characterize the fault identification (e.g. fault type, fault
location), the fault information used to characterize the diagnostic capability of a test
(e.g. fault coverage) and any necessary configuration management information.

The guidelines governing the design of the FDL standard suggest that the standard should
be capable of representing fault dictionary data resulting from fault simulation. In
addition, the standard should represent accessibility information on signals and
components in some manner, as well as minimizing the amount of data redundancy.
The standard should not describe information that may be expressed using WAVES,
VHDL, or the Test Requirements Specification Language (TRSL IEEE PAR 1029.3). Any
FDL package specifications that are represented in VHDL should conform to the
semantics of VHDL, and the standard should also be based on the same VHDL constructs
and package specifications as WAVES. The standard should be extensible to support new
fault dictionary techniques in the future.
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The above only summarize the requirements and guidelines governing the design of the
FDL standard. To obtain the latest and most accurate version of the requirements,
consult the requirements document listed in the references section of this paper.

2. Usage Scenarios for FDL

Belore examining the organization and implementation of FDL, it would be beneficial to
introduce the anticipated usages of the standard. The primary usage is the exchange of
the necessary fault dictionary information between design and test. In addition, the
standard should facilitate the porting of fault dictionary data from one test
environment to another. Once the data has been ported into a test environment, it
should be possible to use it, where necessary, to generate a new test program.

There are also several possible scenarios in which the manipulation of the data
represented in FDL would be required. For instance, metrics calculations might be
performed on the data. Specifically, the fault coverage for a test might be calculated. The
fault dictionary might be searched to isolate possible causes of failures, or the data
contained in the fault dictionary might be used to aid in the performance of guided probe.
The user might also want to extract data for a testability analysis of their design

The FDL data might possibly be used in a simulation environment. For example,
information might be extracted from FDL about how the outputs of a unit under {esl
(UUT) would behave when a certain fault has occurred in the UUT. These faully outputs
might then be used in a simulation of the system that used the faulted unil, to see how the
system would respond to the faulty behavior.

3. Data Organization

Given the existing fault dictionary practices. an attempt has been made to decompose the
data which must be represented in FDL into primitive information elements.
Relationships have been defined among these primitives, in conjunction with operators
on both the primitives and the collections of primitives.

Before describing the organization of the primitive elements, it would be uselul to
discuss the dependency of FDL on information represented in other standards. Figure 1
illustrates these relationships. As seen in the illustration, the fault dictionary is
dependent on the test data, as well as the product data. The test data will not be
represented in FDL. Instead, the fault dictionary will refer to the appropriate test
vectors, test pins, etc. In the same manner, the fault dictionary will make the necessary
references to the product data. This will ensure that there is no duplication of
information in FDL.
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