IEEE Std 1232.2-1998

(Issued February 1999 for trial use)

IEEE Std 1232.2-1998

|IEEE Trial-Use Standard for
Artificial Intelligence Exchange and
Service Tie to All Test Environments
(AI-ESTATE): Service Specification

IEEE Standards Coordinating Committee 20

Sponsored by the
IEEE Standards Coordinating Committee 20 on
Test and Diagnosis for Electronic Systems

19 February 1999 SH94678

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 12:32:53 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 1232.2-1998


http://www.avadocuments.com/doc/ieee-1232-2-1998
http://www.avadocuments.com/doc/ieee-1232-2-1998

IEEE Std 1232.2-1998

(Issued February 1999 for trial use)

IEEE Trial-Use Standard for
Artificial Intelligence Exchange and

ServiceTie to All Test Environments
(AI-ESTATE): Service Specification

Sponsor

IEEE Standards Coordinating Committee 20
on
Test and Diagnosis for Electronic Systems

Approved 16 September 1998
IEEE-SA Standards Board

Abstract: Formal software interfaces to system diagnosis tools and applications are defined. As
part of the AI-ESTATE set of standards, this standard defines services to manipulate information
models as defined in IEEE Std 1232.1-1997 and to control a diagnostic reasoner. This standard in-
cludes a new information model to manipulate dynamic information obtained during the process of
system diagnosis. Service bindings to ANSI C and ANSI Ada are also provided.

Keywords: AI-ESTATE, artificial intelligence, diagnosis, dynamic context model, system test

The Institute of Electrical and Electronics Engineers, Inc.
345 East 47th Street, New York, NY 10017-2394, USA

Copyright © 1999 by the Institute of Electrical and Electronics Engineers, Inc.
All rights reserved. Published 19 February 1999. Printed in the United States of America.

Print: ISBN 0-7381-1427-8  SH94678
PDF: ISBN 0-7381-1428-6  SS94678

No part of this publication may be reproduced in any form, in an electronic retrieval system or otherwise, without the prior
written permission of the publisher.

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 12:32:53 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 1232.2-1998


http://www.avadocuments.com/doc/ieee-1232-2-1998
http://www.avadocuments.com/doc/ieee-1232-2-1998

| EEE Standar ds documents are developed within the |EEE Societies and the Standards Coordinating Com-
mittees of the IEEE Standards Association (IEEE-SA) Standards Board. Members of the committees serve
voluntarily and without compensation. They are not necessarily members of the Institute. The standards
developed within |EEE represent a consensus of the broad expertise on the subject within the Institute as
well as those activities outside of |EEE 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 |EEE Standard is subjected to review at least every five years for
revision or reaffirmation. When a document is more than five years old and has not been reaffirmed, it isrea-
sonable 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 |EEE Standard.

Comments for revision of |EEE Standards are welcome from any interested party, regardless of membership
affiliation with |EEE. 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 standards as they
relate to specific applications. When the need for interpretations is brought to the attention of 1EEE, the
Institute will initiate action to prepare appropriate responses. Since |EEE Standards represent a consensus of
al concerned interests, it isimportant to ensure that any interpretation has also received the concurrence of a
balance of interests. For this reason, IEEE and the members of its societies and Standards Coordinating
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-SA Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331

USA

Note: Attention is called to the possibility that implementation of this standard may
require use of subject matter covered by patent rights. By publication of this standard,
no position is taken with respect to the existence or validity of any patent rights in
connection therewith. The IEEE shall not be responsible for identifying patents for
which alicense may be required by an |EEE standard or for conducting inquiries into
the legal validity or scope of those patents that are brought to its attention.

Authorization to photocopy portions of any individual standard for internal or personal useis granted by the
Institute of Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright
Clearance Center. To arrange for payment of licensing fee, please contact Copyright Clearance Center, Cus-
tomer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; (978) 750-8400. Permission to photocopy
portions of any individual standard for educational classroom use can also be obtained through the Copy-
right Clearance Center.
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Introduction

[This introduction is not part of IEEE Std 1232.2-1998, |EEE Trial-Use Standard for Artificial Intelligence Exchange
and Service Tieto All Test Environments (AI-ESTATE): Service Specification.]

The set of AI-ESTATE (Artificia Intelligence Exchange and Service Tieto All Test Environments) standards
isintended to provide aformal framework for exchanging diagnostic knowledge and constructing diagnostic
reasoners. The intent is to provide a standard framework for identifying required information for diagnosis
and defining the diagnostic information in a machine-processable way. In addition, software interfaces are
being defined whereby diagnostic tools can be developed to process the diagnostic information in a consis-
tent and reliable way.

This component of the AI-ESTATE standards defines the formal software interface to a diagnostic reasoner.
It is not the intent of this standard to define the implementation of the reasoner. Nor isit the intent to define
the information needed for testing systems. Such standards exist (e.g., IEEE Std 716-1995 for ATLAS, IEEE
Std 1226-1993 for ABBET, and IEEE Std 1149.1-1990 for boundary scan) and can be used in conjunction
with this standard. This component uses the information defined in IEEE Std 1232.1-1997 to define key ser-
vices provided by a diagnostic system.

Specifically, this standard includes service definitions for traversing and managing the models defined in
IEEE Std 1232.1-1997. It aso includes a new information model, defined in EXPRESS (1SO 10303-11-94),
that is used to define the state of the reasoner to facilitate control of the dynamic aspects of diagnosis.

This standard is organized with a model in the body defining the dynamic context of diagnosis, followed by
definitions of the software servicesin EXPRESS. Several normative annexes are included that define reason-
ing-specific services and bindings of the services to specific programming languages. Currently, normative
annexes have been defined for a Fault Tree Model (FTM) (i.e., afixed decision tree based on identified test
outcomes) and the Enhanced Diagnostic Inference Model (EDIM) (i.e., a propositional model tying test out-
comes to possible diagnoses). Both types of models are accepted in system diagnoses and, as aresult, arein
wide use in industry today. It is anticipated that additional models will be defined in the future, perhaps
addressing concerns of diagnostic constraints, diagnostic rules, and diagnostic neural networks. In all cases,
the underlying theme will be diagnosis.

Publication of thistrial-use standard for comment and criticism has been approved by
the Institute of Electrical and Electronics Engineers. Trial-use standards are effective
for 24 months from the date of publication. Commentsfor revision will be accepted for
18 months after publication. Suggestions for revision should be directed to the Secre-
tary, IEEE-SA Standards Board, 445 Hoes Lane, P.O. Box 1331, Piscataway, NJ 08855-
1331 USA, and should be received no later than 19 August 2000. It is expected that fol-
lowing the 24-month period, thistrial-use recommended practice, revised as necessary,
shall be submitted to the IEEE-SA Standards Board for approval as a full-use recom-
mended practice.
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IEEE Trial-Use Standard for
Artificial Intelligence Exchange and

Service Tie to All Test Environments
(AI-ESTATE): Service Specification

1. Overview

This standard defines a set of formal specifications for encapsulated services to be provided by diagnostic
reasoners to their clients. This standard is one component in a set of AI-ESTATE standards. The service
specifications will provide for interchangeability of AI-ESTATE- conformant reasoning systems within
the AI-ESTATE architectural framework. Thus, services shall be provided by a reasoner to the human
presentation system, the maintenance data’lknowledge collection system, other reasoners, and the test
controller(s). The reasoner will use services by these other functional elements as required. The services to
be provided by these other functional elements will not be specified by the set of AI-ESTATE standards.

The goals of this component of the set of AI-ESTATE standards, formally defined in IEEE Std 1232-
19951, are summarized as follows:

O Incorporate domain-specific terminology;

O Facilitate portability;

0 Facilitate interchangeability.
This standard shall use the vocabulary and semantics of the test and diagnosis domain by incorporating
terminology from Clause 3 of |IEEE Std 1232-1995, |EEE Std 1232.1-1997, and other existing standards as

applicable. Deviations shall be kept to a minimum and shall be explicitly defined to the user at first
occurrence.

The specifications in this standard shall be fully portable. No host computer dependence shall be contained
in the AI-ESTATE component standards. Host system dependence shall not be included in the
Al-ESTATE service implementations.

1| nformation on references can be found in Clause 2.

Documents

Copyright © 1999 IEEE. All rights reserved. Docum?_m Sharmg Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 12:32:53 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 1232.2-1998


http://www.avadocuments.com/doc/ieee-1232-2-1998
http://www.avadocuments.com/doc/ieee-1232-2-1998

IEEE
Std 1232.2-1998 IEEE TRIAL-USE STANDARD FOR AI-ESTATE:

Specifications will ensure the interchangability of diagnostic reasoners through the definition of
encapsulated services. These services will alow diagnostic reasoners to be interchanged within an Al-
ESTATE—conformant system with no effect on the other elements of the system.

1.1 Scope

The scope of this standard is to define the services needed to support AI-ESTATE. It provides a formal
definition of the encapsulated services that an Al-ESTATE—conformant diagnostic reasoner shall provide
to the other elements of the architecture constituting an AI-ESTATE—conformant system. The services
defined in this standard are applicable to the domain of system test and diagnosis, independent of the
reasoning approach.

1.2 Purpose

The purpose of this standard is to provide the formal specifications of the services, transactions, and
protocols necessary to insure the interoperability of AI-ESTATE—compliant systems. It provides a formal
specification of the encapsulated services required of a diagnostic reasoner, which directs system test and
diagnosis, and ensures the interchangeability of diagnostic reasoners within Al-ESTATE—conformant
systems. This standard will specify the services required of a diagnostic reasoner by the other architectural
components of an Al-ESTATE—conformant system.

1.3 Application

This standard defines the encapsulated services to be provided by a diagnostic reasoner in an AI-ESTATE-
conformant implementation. These services can be thought of as reasoner responses to client requests from
the other components of the system architecture, which include the human presentation (or user interface)
system, the maintenance data’lknowledge collection (or information management) system, other reasoners,
and test controller(s). One view of atest environment is depicted in Figure 1. As can be seenin Figure 1,
each of the elements that interface with the reasoner will interact through the application executive and will
provide its own set of encapsulated services to its respective clients, but those service definitions are
beyond the scope of this document.

The definition of these services was performed by first creating accessor services for the Common Element
Model (CEM) as defined in IEEE Std 1232.1-1997. As the specification of these services became more
clear, it became apparent that to adequately define useful services for an active diagnostic reasoner it would
be necessary to define new entities that represent the context within which reasoning is performed. Thus
evolved the Dynamic Context Model (DCM) as specified in Clause 5 of this document. Services for the
DCM and CEM are then specified in Clause 6.
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USER INTERFACE

TEST AND MAINTENANCE
INFORMATION MANAGEMENT
APPLICATION CENTER

EXECUTIVE

CLIENT — SERVER INTERACTION

TEST CONTROLLER(S)

Figure 1—A client-server view of a test environment

The definition of encapsulated services provides a means for hiding the details of any particular reasoner
implementation. Such services encompass an abstraction of the behavior common to all diagnostic
reasoners, regardless of implementation details. Therefore, the mechanism of encapsulation provides for
the interchangeability of diagnostic reasoners within an Al-ESTATE—conformant system.

1.4 Conventions used in this document

Clauses 5 and 6 and Annexes C and D present the formal specification of the encapsulated services of this
standard. EXPRESS is used to represent the interface of each individual service defining the semantics and
type of the required value to be returned. Service typing conventions follow the typing conventions
employed in IEEE 1232.1-1997 and Clause 5 of this document except where otherwise noted.

2. References

This standard shall be used in conjunction with the following publications:

|EEE Std 100-1996, | EEE Standard Dictionary of Electrical and Electronics Terms.2

2\EEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, P.O. Box 1331,
Piscataway, NJ 08855-1331, USA (http://standards.ieee.org).
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IEEE Std 1232-1995, |IEEE Trial-Use Standard for Artificial Intelligence and Expert System Tie to
Automatic Test Equipment (AI-ESTATE): Overview and Architecture.

|IEEE Std 1232.1-1997, |EEE Trial-Use Standard for Artificial Intelligence Exchange and Service Tie to
All Test Environments (AI-ESTATE): Data and Knowledge Specification.

ISO 10303-1:1994, Industrial automation systems and integration—Product data representation and
exchange—Part 1: Overview and fundamental principles.3

ISO 10303-11:1994, Industrial automation systems and integration—Product data representation and
exchange—Part 11: Description methods. The EXPRESS language reference manual.

I SO/IEC 8652:1995, Information technol ogy—Programming languages—Ada.

I SO/IEC 9899:1990, Programming languages—C.

3. Definitions, acronyms, and abbreviations

3.1 Definitions

Clause 3 of IEEE Std 1232-1995 contains a complete glossary with definitions of al of the terms used in
the set of AI-ESTATE standards and guides. A clear understanding of the following terms with respect to
AI-ESTATE, together with the terms defined in IEEE Std 1232-1995 and |IEEE Std 1232.1-1997, is
particularly important in order to understand this document.

3.1.1 fault isolation: The process of reducing the number of anomalies that constitute a diagnosis;
identification of an anomaly or anomalies to a degree sufficient to undertake an appropriate corrective action.

3.1.2 higher order service: A service that provides a complex behavior of a diagnostic reasoner, possibly
defined using a combination of primitive services.

3.1.3 primitive service: A service that accesses or manipulates defined elements of AI-ESTATE-
conformant models (e.g., get, put, create, delete).

3.1.4 service: An action or response initiated by a process (i.e., a server) at the request of some other
process (i.e., aclient).

3.2 Acronyms and abbreviations

The following acronyms and abbreviations are used in this standard:

AI-ESTATE Artificial Intelligence Exchange and Service Tieto All Test Environments

CEM Common Element Model

DCM Dynamic Context Model

EDIM Enhanced Diagnostic Inference Model
FTM Fault Tree Model

3150 and 1SONEC publications are available from the 1SO Central Secretariat, Case Postale 56, 1 rue de Varembé, CH-1211,
Genéve 20, Switzerland/Suisse. They are aso available in the United States from the Sales Department, American National
Standards I nstitute, 11 West 42™ Street, 13" Floor, New Y ork, NY 10036, USA.
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4. Description
4.1 Objectives

The objectives of this standard, as stated, are to provide a formal specification of the encapsulated services
required of a diagnostic reasoner, which directs system test and diagnosis, and to ensure the
interchangeability of diagnostic reasoners within Al-ESTATE—conformant systems. Any diagnostic
reasoner that implements the services defined in this standard will be encapsulated in the sense that the
reasoner’s specific implementation details will be hidden from the clients of the system that request its
services.

4.2 Encapsulation of services

This component of the set of AI-ESTATE standards provides the encapsulated service definitions required
by all other components of the AI-ESTATE standards. Services have been organized by entity for each
type of diagnostic model that they address. Other services will likely be defined in the future as new
paradigms for system test and diagnosis are introduced.

Encapsulation reduces the apparent complexity of systems. In the object-oriented paradigm, encapsulation
dictates that the data structure that constitutes an object and the corresponding methods that act upon the
object are both hidden from the client issuing the request for service. The only process apparent to the
client is that of issuing a service request and receiving an understandable response. The approach taken in
this standard is at a somewhat higher level of abstraction. It places no burden on the server about how the
implementation accomplishes encapsulation. This specification dictates that the server will be given a
request with any requisite data and will return an expected well-formed value. The only further
requirement on the services is the strong typing dictated by the models of IEEE Std 1232.1-1997 and
Clause 5 of this document.

The approach taken in this document is primarily one of providing primitive services to build a solid
foundation based on first principles of diagnostic reasoning. These primitive services can be combined
into higher order services within the client system. As experience in applying the standard is accumulated,
more layers composed of higher order services will likely be added.

The services will together constitute a logical layer between a reasoner and the other elements of an Al-
ESTATE—conformant system. This layer will make it possible for a reasoner to be interchanged with any
other reasoner that is similarly encapsulated. The interchange of such reasoners will be transparent to the
other elements of the system that request reasoner services.

4.3 Relationship to AI-ESTATE architecture

This standard defines the services that will be required by the other components of the AI-ESTATE
architecture, which are defined in IEEE Std 1232-1995.

4.4 Extensibility

As it is the intention of this specification to define the services that together constitute the interface to a
diagnostic reasoner, no extensions are permitted to this specification.
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5. DCM specification
5.1 Overview

The following information model captures the relevant dynamic information that may be used in any
diagnostic context by an adequate abstraction of widely used diagnostic principles.

The DCM enables several important functions of an Al-ESTATE—conformant reasoner. The functions
relate to the state of the reasoning process at each step of a diagnostic session. The DCM data and
knowledge are developed during a diagnostic session, unlike those of the CEM, Fault Tree Model (FTM),
and Enhanced Diagnostic Inference Model (EDIM) (which consist of static diagnostic data and
knowledge).

A diagnostic session is initiated by identifying the model or models to be used for determining the
existence of afault in the unit undergoing test and for isolating to a sufficient level to effect a maintenance
action that will restore the system to a known functioning condition. The session is performed in a series
of steps. At each step, one or more tests are performed. The DCM is used to record the state existing prior
to performing any test at each step:

0 Themodel(s) currently in use;

The status of all resources associated with the active models;
The status of all tests associated with the active models;

The status of all diaghoses associated with the active models;

O o o o

Optionally, the current fault hypothesis.

The DCM is also used to record the tests performed at each step and any associated actual test outcome and
outcome confidence values. The reasoner makes diagnostic and test inferences from the actual test
outcome and associated confidence values.

5.2 DCM

The entities of the AI-ESTATE DCM are defined in this subclause. For each entity of the model, the
EXPRESS-G view is shown, followed by the entity’s description, its EXPRESS specification, and attribute
definitions. Following the entity subclauses, the model constraint functions are defined. The complete
EXPRESS specification is then shown in its entirety. The EXPRESS-G representation of the DCM is
shown below. The constructs of this model are the dynamic components of the AI-ESTATE domain of
equipment test and diagnosis. They are constructed from the basic units of the static data and knowledge
specification components of the AI-ESTATE architecture. References to external models, as shown in the
EXPRESS-G, correspond to the AI-ESTATE CEM and the AI-ESTATE EDIM.
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EXPRESS-G view

T 1
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corresponds_to

tracel[0:7] %NV)
(INV) part_of art_of
model_status 5[1:7]

resource_status
{0:7)

(INV)
O  associated step

step |

test_status§[1:7]

availability = (INV) associated_step
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o l——= diagnoses §[2:7]

time_incurred

| Comdtagnoss)|
agnosis
l— __1

[ |
et om)

—_—

|

I

I

| [(NV)associated step
I

I L
|hypothesis §[0:7__

(INV) resource_time 5[0:1]

O corresponds_to

inferred_diagnosis O
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I
I
I
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I
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I
I
I
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I
I
I

) ] ]
_COn_fIdQICB inferred_confidence | I inferred_outcome
1
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o edim.assertion | 1 | cem.confidence valuel ! [cem.oonfidence_value ]l |[ cem.outcome ] |
7T = T R = L J
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Py —=
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g3 . T
=5 (INV) associated_step corresponds_to
>4 test_performed §[1:7] actual_outcome ——
Zs —————Oemaotcomd|
Tesources used 507 _TT [ g! T
i
time_incurred s[0:7] »E:
(INV) test_time §[0:1] sh
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(INV) test_cost 5[0:1] L 3

5.2.1 active_cost

active_resource

EXPRESS-G view

| ———======== 1

I [cem.non_ti me_costJ I

e [

qjcorresponds_to
(INV) test_cost (INV) resource_cost
' cost_incurred 5[0:7] cost_incurred §0:7]
active_test active_cost
actual_value
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Entity ‘acti ve_cost’ referencesanon_ti me_cost entity being used by some test or resource in the
current diagnostic sessi on. Several attributes are obtained by examining the referenced entity (e.g.,
units) and that entity’s ABSTRACT supertype cost .

Attribute ‘cor r esponds_t o’ identifiesthenon_t i ne_cost thatisbeing ‘instantiated’ by this entity.

Attribute ‘act ual _val ue’ isused to store the actual cost incurred rather than the expected cost.

Inverse attribute ‘r esour ce_cost’ indicates the specific active resource to which this
active_cost belongs.

Inverse attribute ‘t est _cost’ indicates the specific acti ve_t est to which this acti ve_cost
belongs.

Constraint ‘val ue_i s_val i d’ ensures that act ual _val ue lies between legal bounds, given bounds
have been defined.

Constraint ‘r esour ce_or _t est’ ensureseither ar esour ce_cost inverseor at est _cost inverse
exists.

ENTITY active_cost;

corresponds_to : non_ti me_cost;
act ual _val ue : cost _val ue;
| NVERSE

resour ce_cost
SET [0:1] OF act|ve resource FOR cost _incurred;
t est _cost
SET [0: 1] OF act|ve _test FOR cost _incurred;
VWHERE
value_is_valid
(hKH(EXISTS(corresponds to.lower)) AND
NOT( EXI STS( cor responds_t 0. upper)))
XOR ((corresponds_to.|l ower <= actual val ue)
AND
(actual val ue <= corresponds_to. upper));
resource_or _test
S| ZEOF(r esour ce_ cost) + S| ZEOF(test _cost) = 1;
END_ENTI TY;
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5.2.2 active_knowledge

EXPRESS-G view
P i
I [ cem.diagnostic_knowledge ] :
|
' Y _______—_—_—_——__ 2
corresponds to
knowledge base
session 9 (] active knowledge
pathname (INV) models §[1:7]
6 part_of 8)
[m—————=—————=s [
:[ cem.name_type ]: active_model
e I

Entity ‘acti ve_know edge’ references the knowledge base being used in the current diagnostic
sessi on. The name of the entity is obtained by examining the referenced knowledge base.

Attribute ‘corresponds_t o’ identifies the diagnostic knowledge base that is actively loaded and
processed in the sessi on.

Attribute ‘pat hnane’ is a string (of type ‘nane_t ype’) providing the complete path to the file
containing the knowledge base.

Attribute ‘rodel s’ listsal of the models referenced by the knowledge base.

Constraint ‘nodel s_is_rol | up’ ensures the models attribute lists all models that reference this
knowledge base. Thus, thelist provides arollup list of models for the knowledge base.

ENTI TY active_know edge;

corresponds_to : di agnosti c_know edge;
pat hnane : nanme_t ype;
nodel s : SET [1:?] OF active_nodel;

VHERE
nodel s _is rollup :
active_nodel rollup(SELF, nodels);
END_ENTI TY;
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5.2.3 active_model

EXPRESS-G view

—_—_,————— e —— — — —

active_knowledge

corresponds to

models §[1:7] model_status §[1:7]
(INV) active model (O step
part_of
pathname availability
}[cem.name_type] { : avail_type :

Entity ‘acti ve_nodel ’ references one of the models used in the current knowledge base. The name of
the entity is obtained by examining the referenced model.

Attribute ‘cor r esponds_t o’ identifies the diagnostic model that is actively loaded and processed in the
sessi on.

Attribute ‘pat hnane’ is a string (of type ‘nane_t ype’) providing the complete path to the file
containing the model.

Attribute ‘avai | abi | i ty’ isa LOGICAL attribute indicating whether this model is available for the
current sessi on.

Inverse attribute ‘par t _of ’ provides a pointer back to the knowledge base referencing this model.

ENTI TY acti ve_nodel ;

corresponds_to : di agnosti c_nodel ;
pat hname : name_t ype;
availability : avail _type;
| NVERSE
part _of : active_know edge FOR nodel s;
END_ENTI TY;
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5.2.4 active_resource

EXPRESS-G view

(INV) resource_time 5[0:1]
time_incurred §[0:7] corresponds to

_ (INV) associated_step
cost_incurred §[0:7] _ resource_status §[0:7]
INV) active_resource tﬁ
resource_cost §0:1] Q

| availabilit
resources_used §0:7] :_ _____ ];

l_____ - - - 7

active test } avail_type :

active_time_cost

active _cost step

Entity ‘acti ve_r esour ce’ corresponds to a resource used as part of atest. Throughout the model, sets
of acti ve_r esour cesarenonoptional but haveinitial cardinality of O.

Attribute ‘cor r esponds_t o’ identifies the resource in the diagnostic model that is actively used in the
sessi on.

Attribute ‘avai | abi | i ty’ isaLOGICAL attribute indicating whether this resource is available for the
current st ep. In this case, entities need to be instantiated in each st ep of the sessi on trace.

Attribute ‘cost _i ncur r ed’ records the actual costs associated with using this resource in the current
st ep of thesessi on trace.

Attribute ‘t i me_i ncur r ed’ records the actual times associated with using this resource in the current
st ep of thesessi on trace.

Inverse attribute ‘associ at ed_step’ provides a pointer back to the step referring to this
active_resource entity.

Constraint ‘active _cost _is _cost’ ensures the set of cost _incurred is a subset of the
has_cost cost attribute set of thisentity’scor r esponds_t o resource attribute.

Constraint ‘active tine_is tine' ensures the set of tinme_incurred is a subset of the
has_cost cost attribute set of thisentity’scor r esponds_t o resource attribute.

ENTI TY active_resource;

corresponds_to : resource;

avai lability : avai |l _type;

cost _incurred : SET [0:?] OF active_cost;

time_incurred : SET [0:?] OF active_tinme_cost;
| NVERSE

associ ated_step : step FOR resource_status;
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VWHERE
active cost_is_cost :
set _of cost(cost_incurred) <= corresponds_to. has_cost;
active tinme_is tine :
set_of tine(tine_incurred) <= corresponds_to. has_cost;
END_ENTI TY;

5.2.5 active_test

EXPRESS-G view

—_—_—— e — — — —

(INV) associated_step

1
actual_outcome _ test performed S1:7
(o oane oy et i O [

I I
| [
| |
| |
| |

[————————— | __actual_confidence resources_used s{0:7]
:[cem.confi dence value ]I ————————— - b—————— O active resource
cost_incurred 50:7] time_incurred 5/0:7]
|~ (INV) test_cost §[0:1] (INV) test_time §0:1] —
active_cost \_/ O active_time_cost

Entity ‘act i ve_t est’ correspondsto atest used by the reasoner. It isassumed the outcome of atest can
only take on a single value representing the “current” value. Sincethesessi on trace instantiates the tests
at each st ep, multiple values for the same test (e.g., if atest is repeated) can be determined by traversing
the trace.

Attribute ‘corresponds_t o’ identifies the test in the diagnostic model that is actively executed or
inferred in the sessi on.

Attribute ‘act ual _out cone’ provides the current actual outcome associated with this test. This attribute
isoptional since the outcome may be tied to atest group.

Attribute ‘act ual _confi dence’ provides the current actual confidence value associated with the
act ual _out cone of the test. This attribute is optional since it is tied to the outcome, which is also
optional.

Attribute ‘r esour ces_used’ lists the resources used in performing this test. Since the cardinality of the
set begins at 0, this set can be empty. It is also an optional attribute indicating whether the reasoner cares if
resources are used or not.

Attribute ‘cost _i ncur r ed’ liststhe actual costsincurred in performing thistest. If the test was inferred,
the costs are likely to be empty. In addition, it is not expected that these costs would include costs of the
resourcessinceact i ve_resour ce asoincludes an attribute for cost _i ncurr ed.

Documents

12 Copyright © 1999 IEEE. Al rightt /@SEABENT Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 12:32:53 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 1232.2-1998


http://www.avadocuments.com/doc/ieee-1232-2-1998
http://www.avadocuments.com/doc/ieee-1232-2-1998

IEEE
SERVICE SPECIFICATION Std 1232.2-1998

Attribute ‘t i ne_i ncurred’ lists the actual times incurred in performing this test. If the test was
inferred, the times are likely to be empty. In addition, it is not expected that these times would include
times of the resources sinceact i ve_r esour ce aso includes an attributefor t i me_i ncurr ed.

Inverse attribute ‘associ at ed_step’ provides a pointer back to the step referring to this
active_test entity.

Constraint ‘r esour ces_val i d’ uses function r esour ces_avai | abl e defined in 5.2.11.5. This
constraint ensures that the resources listed as having been used were available at the time they were used.

Constraint ‘conf i dence_wi t h_out cone’ ensuresthat either an act ual _out cone is paired with an
actual confidence or the active test has neither an active_ outconme nor an
active_confidence. Inother words, bothact i ve_out cone andacti ve_confi dence must be
present simultaneousdly, if they exist at all.

Constraint ‘active_cost _is_cost’ ensures the set of cost _incurred is a subset of the
has_cost cost attribute set of thisentity’scor r esponds_t o test attribute.

Constraint ‘active tine_is tine' ensures the set of tinme_incurred is a subset of the
has_cost cost attribute set of thisentity’scor r esponds_t o test attribute.

Constraint ‘acti ve_resource_i s _resource’ ensuresthe set of resour ces_used isasubset of
thet est _r esour ce attribute set of thisentity’scor r esponds_t o test attribute.

ENTITY active_test;

corresponds_to : test;

act ual _out cone : OPTI ONAL out corne;

act ual _confidence : OPTI ONAL confi dence_val ue;

resources_used : OPTI ONAL SET [0:?] OF
active_resource;

cost _incurred : SET [0:?] OF active_cost;

time_incurred : SET [0:?] OF active_tinme_cost;

| NVERSE associ at ed_st ep:
step FOR test_perforned;
VWHERE
resources_valid
resources ava|IabIe(resources used);
confidence_w th_outcone :
(NOT( EXI STS(actual _confi dence)) AND
NOT( EXI STS(act ual _outcone))) OR
(EXI STS(act ual _confi dence) AND
EXISTS(actuaI _outcone));
active cost_is_cost
set _of cost (cost |ncurred) <= corresponds_to. has_cost;
active time_is time
set _of time(tine_ |ncurred) <= corresponds_to. has_cost;
active_resource_is_resource
set _of resource(resources_used) <=
corresponds_to.test_resource;
END_ENTI TY;

Documents

Copyright © 1999 IEEE. All rights reserved. DOCU”ig“t Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 12:32:53 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 1232.2-1998


http://www.avadocuments.com/doc/ieee-1232-2-1998
http://www.avadocuments.com/doc/ieee-1232-2-1998

IEEE
Std 1232.2-1998 IEEE TRIAL-USE STANDARD FOR AI-ESTATE:

5.2.6 active_time_cost

EXPRESS-G view
=== Y
}( cem.time_cost ):
l— — — — — — — )
corresponds_to
(INV) test_time §0:1] (INV) resource_time §[0:1]
time_incurred §0:7)] time_incurred §[0:7]
active test O active_time_cost O active_resource

actual_value

= 1

:[ cem.cost_value ]:

L= 4

Entity ‘active_tine_cost’ referencesati ne_cost entity being used by some test or resource in
the current diagnostic sessi on. Several attributes are obtained by examining the referenced entity (e.g.,
units) and that entity’s ABSTRACT supertype cost .

Attribute ‘cor r esponds_t o’ identifiesthet i me_cost that isbeing instantiated by this entity.

Attribute ‘act ual _val ue’ isused to store the actual cost incurred rather than the expected cost.

Inverse attribute ‘resource_time’ indicates the specific active _resource to which this
active_tinme_cost belongs.

Inverse attribute ‘test _time’ indicates the specific active test to which this
active_tinme_cost belongs.

Constraint ‘val ue_i s_val i d’ ensures that act ual _val ue lies between legal bounds, given bounds
have been defined.

Constraint ‘'r esour ce_or _t est’ ensures either ar esource_ti ne inverseor at est _ti nme inverse
exists.

ENTI TY active_tine_cost;

corresponds_to : ti me_cost;
act ual _val ue : cost _val ue;
| NVERSE

resource_time
SET [0:1] OF actlve resource FOR tine_incurred;
test_time
SET [0:1] OF act|ve _test FOR tine_incurred;
WHERE
value_is_valid
( h(ﬁ(EXISTS(corresponds to.lower)) AND
NOT( EXI STS(cor responds_t 0. upper)))
XOR ((corresponds_to.l ower <= actual val ue) AND
(actual _val ue <= corresponds_to. upper));
resource_or _test
S| ZEOF(r esour ce_ t|ne) + SIZECF(test_time) = 1;
END _ENTI TY;
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5.2.7 inferred_diagnosis
EXPRESS-G view

r—————= === 1
: cem.diagnosis j :
[

step

corresponds to I
(INV) associated_step |

diagnoses [2:7 hypothesis[0:7] |
X 427 (] inferred_diagnosis —Xp————s[—’)—]—i
| |
state | | confidence
O O
I [ edim.assertion ] : : [ cem.confidence va ue] :
R - N g

Entity ‘i nferred_di agnosi s’ corresponds to a diagnosis that may be inferred by the reasoner. It is
assumed the diagnosis can only take on a single value representing the “current” value. Since the
sessi on trace instantiates the diagnoses at each st ep, it is assumed the set of diagnoses is maintained at
each st ep. Therefore, value changes for adiagnosis can be determined by traversing the trace.

Attribute ‘cor r esponds_t o’ identifies the diagnosis in the diagnostic model that is available to be
inferred in the sessi on.

Attribute ‘st at e’ indicates the current “value”’ for the diagnosis. The type of this attribute is referenced
from the EDIM, and this attribute can take on the value of either “good” or “candi dat e.” This attribute
isoptional since areasoner may not have this information readily available.

Attribute ‘conf i dence’ indicates the current confidence in the value associated with this diagnosis. This
attribute isoptional sinceitistiedto st at e, which isalso optional.

Inverse attribute ‘associ at ed_step’ provides a pointer back to the step referring to this
i nferred_di agnosi s entity.

Constraint ‘confi dence_w t h_st at e’ ensures that neither a confidence attribute nor a state attribute
exists or that they both exist.

ENTI TY i nferred_di agnosi s;

corresponds_to di agnosi s;

state OPTI ONAL assertion;

confi dence OPTI ONAL confi dence_val ue;
| NVERSE

associ ated_step
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VWHERE
confidence with _state
(NOT (EXI STS
(confidence)) AND NOT
(EXI STS (state))) OR

(EXI STS (confidence) AND
EXI STS (state));
END_ENTI TY;

5.2.8 inferred_test

EXPRESS-G view
) —— |
:[ cem.test ]I
_ corresponds_to
(INV) associated_step
test_status s[1:7] . availability |
step ()  inferred_test Q: avail_type :
| . TTTTTT=
inferred_confidence { } inferred_outcome
O Y I —O —————————— I
:[ cem.confidence_value ]l :[ cem.outcome J:

_______________ d ——— e —— — — — — —

Entity ‘i nferred_t est’ corresponds to a test whose outcome is inferred by the reasoner. It is assumed
the outcome of atest can only take on a single value representing the “current” value. Since the sessi on
trace instantiates the tests at each st ep, multiple values for the same test (e.g., if atest is repeated) can be
determined by traversing the trace.

Attribute ‘cor r esponds_t o’ identifies the test in the diagnostic model that is actively executed or
inferred in the sessi on.

Attribute ‘avai l ability’ is a LOGICAL attribute indicating whether this test is available for the
current st ep.

Attribute ‘i nf er r ed_out cone’ provides the current outcome associated with this test. This attribute is
optional since the outcome may be tied to atest group or may be unknown.

Attribute ‘i nferred_confi dence’ provides the current confidence value associated with the
i nf erred_out conme of the test. This attribute is optional since it is tied to the outcome, which is also
optional.

Inverse attribute ‘associ at ed_step’ provides a pointer back to the step referring to this
i nferred_test entity.

Constraint ‘conf i dence_wi t h_out cone’ ensuresthat either ani nf err ed_out cone is paired with
an inferred_confidence or the i nferred_test has neither an i nferred_out cone nor
i nferred_confi dence. In other words, both i nf erred_out cone andi nferred_confi dence
must be present simultaneoudly, if they exist at all.
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Constraint ‘out come_i s_val i d’ crosschecks the outcome of the inferred test to ensure either that
0 Theoutcomeisidentified in the CEM and is an outcome of the CEM test, or

O If the CEM test does not have associated outcomes, the i nf erred_t est does not identify an
outcome.

ENTITY inferred_test;

corresponds_to : test;

availability : avai |l _type;

i nferred_out cone : OPTI ONAL out core;

i nferred_confidence : OPTI ONAL confi dence_val ue;
| NVERSE

associ ated_step : step FOR test_status;
VWHERE

confidence_w th_outcone :
(NOT( EXI STS(i nferred_confidence)) AND
NOT( EXI STS(i nferred outcone))) OR
(EXI STS(i nferred_confidence) AND
EXI STS(i nferred_out cone));
outcome_is valid :
(EXI STS(out cone) AND
EXI STS(corresponds_to.test _outconme) AND
(outcome IN corresponds_to.test _outcone)) XOR
(NOT( EXI STS( out cone)) AND
NOT( EXI STS(corresponds_to.test _outcone)));
END_ENTI TY;

5.2.9 session

EXPRESS-G view

knowledoe base | .
session (U] active knowledoe
(INV) part of
trace I10: 71
sten

Entity ‘sessi on’ providesasessi on trace for the current diagnostic sessi on. It is assumed only one
knowledge base (potentially consisting of multiple models) isused in asingle sessi on.

Attribute ‘knowl edge_base’ indicates the knowledge base being used by diagnostic sessi on
corresponding to thissessi on trace.

Attribute ‘t race’ provides an ordered list of states (represented as steps) through which the diagnostic
reasoner traverses during a sessi on. It is expected that actions such as “backing up” would be recorded
asanew st ep inthe trace rather than having ast ep deleted from the trace.
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ENTI TY sessi on;

know edge_base : active_know edge;
trace : LIST [0:?] OF step;
END_ENTI TY;
5.2.10 step
EXPRESS-G view
session
trace[0:7]
(INV) part_of
test_performed §[1.7)]
: (INV) associated_step moddl_status §1:7]
active test (D step () active_mode
T
test_status §1:7] : resource_status §0:7]
(INV) associated_step | (INV) associated_step )
inferred_test (O : () active resource
hypothesis s[O:’?]l diagnoses 5/2.7)

I (INV) associated_step

inferred_diagnosis

Entity ‘st ep’ instantiates ast ep inthe sessi on trace and includes all information related to a specific
step in the test process, including the current state of the reasoner.

Attribute ‘nodel _st at us’ lists all of the models associated with the current sessi on and indicates
their status at the current st ep.

Attribute ‘t est _per f or med’ indicates the set of active tests performed at this st ep in the process.

Attribute ‘hypot hesi s’ is an optional attribute consisting of the set of i nferred_di agnosi s
making up the current hypothesis. This attribute is optional since some reasoners may not generate a
hypothesis in mid-process; however, it is expected that the hypothesis will be determined before the active
tests are performed and will be used to report the final diagnosis.

Attribute ‘r esour ce_st at us’ lists all of the resources used by the available models and is used to
capture their status prior to running the active tests.

Attribute ‘'t est _st at us’ lists all of the tests used by the available models and is used to capture their
status prior to running the active tests.

Attribute ‘di agnoses’ listsall of the diagnoses used by the available models and is used to capture their
status prior to running the active tests.

Inverse attribute ‘par t _of ' indicates the specific sessi on trace to which thisst ep belongs.

Congtraint ‘nmodel _acti ve’ evaluates three predicates to ensure that the set of models listed in this
st ep are active in the current sessi on. The first predicate verifies that the model is identified by the
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knowledge base. The second predicate verifies the models are expected in the current state. The third
predicate verifies that all models are available.

Constraint ‘t est _act i ve’ ensures the active tests recorded in the st ep are members of the set of all
tests and are available to be performed.

Constraint ‘resource_active' evauates two predicates to ensure the elements of the
resour ce_st at us set are valid. The first predicate verifies al of the resources are available, and the
second predicate verifies all of the resources are defined by the available models.

Constraint ‘di agnosi s_i n_st at e’ ensures the diagnoses in the hypothesis have been specified by the
set of diagnoses given by the current state.

Constraint ‘di agnosi s_candi dat e’ ensures that none of the diagnoses in the current hypothesis have
been inferred to be “good” and thus eliminated from consideration.

Constraint ‘al | _t ests’ uses functiont est _set uni on defined in 5.2.11.2. This constraint verifies
that the union of the test sets from the available models equalsthe set listed int est _st at us.

Constraint ‘al | _di agnoses’ uses function di agnosi s_set _uni on defined in 5.2.11.3. This
constraint verifies that the union of the diagnosis sets from the available models equals the set listed in
di agnoses.

Constraint  ‘al | _active_nopdel s’ verifies that al of the models are specified by
‘acti ve_know edge’ and that all of the models listed are available.

ENTI TY step;
nodel _stat us : SET [1:?] OF active_nodel;
test _perforned : SET [1:?] OF active_test;
hypot hesi s : OPTI ONAL SET [0:7?] OF
i nferred_di agnosi s;
resource_status : SET [0:?] of active resource;
test _status : SET [1:?] OF inferred test;
di agnoses : SET [2:?] OF inferred_diagnosis;
| NVERSE
part _of : session FOR trace;
VWHERE

nodel _active :
(nodel _status <= part_of. know edge_base. nodel s) AND
(Sl ZEOF( QUERY(t enp <* nodel status |
tenp.availability = FALSE)) = 0);
test _active
active tests ava|IabIe(test _perforned, test_status);
resource_active
(SIZECF(QUERY(tenp <* resource_status
NOT(tenp. avai | ability = FALSE)))=0)
AND
(set_of resource(resource_status) <=
resource_set _uni on(nodel status));
di agnosis_in_state :
(hypot hesi s <= d|agnoses)
di agnosi s_candi dat e :
(SIZECF(QUERY(tenp <* hypot hesi s
tenp state = good)) = 0);
all _tests
(set_of test(test status) =
test set un|on(nudel _status));
al | _di agnoses :
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(set _of di agnosi s(di agnoses) =
di agnosi s_set _uni on(nodel _status));
all _active_nodel s :
(nodel _status = nodel status[1].part_of.nodels) AND
(SI ZEOF( QUERY(t enp <* nodel status |
tenp.availability = FALSE)) = 0);
END_ENTI TY;

5.2.11 Model constraint functions
The specification of the AI-ESTATE DCM constraint functions are defined in the following subsections.
5.2.11.1 active_tests_available

Function ‘acti ve_t ests_avai |l abl e’ determines whether each active test is a member of all tests
and whether the active tests are available by checking the corresponding i nferred_test
availability attributes.

FUNCTI ON active_tests_avail abl e(
active : SET [1:7?] OF active_test;
inferred : SET [1:?] OF inferred test )
LOG CAL;
LOCAL
menber : LOQ CAL;
result : LOG CAL : = TRUE;

END_LCOCAL;

REPEAT i := LO NDEX(active) TO HI I NDEX(active);
menber := FALSE;
REPEAT j := LO NDEX(inferred) TO HI I NDEX(inferred);

IF (active[i].corresponds to =
inferred[j].corresponds_to) THEN
menber : = TRUE;
IF (inferred[j].availability = FALSE) THEN
result := FALSE;
END | F;
END | F;
END_REPEAT,;
| F (nmenber = FALSE) THEN
result := FALSE;
END | F;
END_REPEAT,;
RETURN (result);
END_FUNCTI ON;

5.2.11.2 active_model_rollup

Function ‘act i ve_nodel _rol | up’ compares the models defined by the specified knowledge base and
a separately specified set of models to determine whether the sets are the same. The function works by
considering each model in the nodel _set and determining whether that model appears in the list of
models from knowledge. Actually, this function does not determine equality. It only determines whether
nodel _set isasubset of the models defined in knowledge. A separate function determines the converse.

FUNCTI ON active_nodel _roll up(know edge : active_know edge;
nodel _set : SET [1:7?] OF active_nodel) : BOCLEAN;
LOCAL
result : BOOLEAN : = TRUE;
END_LOCAL;
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REPEAT i := LO NDEX(nodel set) TO HI I NDEX( nodel _set);
| F (nmodel _set[i].part_of <> know edge) THEN
result := FALSE;
END | F;
END_REPEAT;

RETURN(resul t);
END_FUNCTI ON,

5.2.11.3 diaghosis_set_union

Function ‘di agnosi s_set _uni on’ constructs a set of i nf er r ed_di agnosi s by taking the union
of al of thei nf erred_di agnosi s entities associated with each member of aset of act i ve_nodel .

FUNCTI ON di agnosi s_set_union(nmdl : SET [1:?] OF active_nodel)
SET [1:?] OF di agnhosis;

LOCAL
di agnosis_set : SET [1:?] OF diagnosis :=[];
END_LOCAL;
REPEAT i := LO NDEX(ndl) TO HI | NDEX(mdl ) ;
di agnosi s_set := diagnosis_set +
ndl [1]. corresponds_t o. nodel _di agnosi s;
END_REPEAT;

RETURN( di agnosi s_set);
END_FUNCTI ON,

5.2.11.4 model_in_knowledge

Function ‘nmodel _i n_know edge’ teststo determine whether amodel is in the set of models defined by
knowledge.

FUNCTI ON nodel _i n_know edge(ndl : active_nodel; know edge :
active_know edge) : BOOLEAN;

LOCAL
result : LOJd CAL : = FALSE;

END_LOCAL;

REPEAT i := LO NDEX(know edge. nodel s) TO

HI | NDEX( know edge. nodel s) ;
I F mdl = know edge. nodel s[i] THEN
result := TRUE

END | F;

END_REPEAT;

RETURN(resul t);

END_FUNCTI ON;

5.2.11.5 resources_available

Function ‘r esour ces_avai | abl e’ samples a set of resources to determine whether all of the resources
in that set are currently available.

FUNCTI ON resources_avail abl e(resources : SET [0:?] OF
active resource) : BOOLEAN,

LOCAL
result : LOQd CAL : = TRUE;
END_LCOCAL;
| F SI ZEOF(resources) > 0 THEN
REPEAT i := LO NDEX(resources) TO H I NDEX(resources);

| F resources[i].availability = FALSE THEN
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result := FALSE;
END | F;
END_REPEAT;
END | F;
RETURN(resul t);
END_FUNCTI ON,

5.2.11.6 resource_set_union

Function ‘r esour ce_set _uni on’ constructs a set of acti ve_r esour ce by taking the union of all
of theacti ve_r esour ce entities associated with each member of aset of act i ve_nodel .

FUNCTI ON resource_set _union(ndl : SET [1:7?] OF active_nodel)
SET [1:?] OF resource;

LOCAL

resource_set : SET [1:?] OF resource :=[];
END_LCOCAL;
REPEAT i := LO NDEX(ndl) TO HI I NDEX( ndl);

resource_set := resource_set +

ndl [i].corresponds_to. nodel resource;
END_REPEAT,;
RETURN(r esource_set);
END_FUNCTI ON;

5.2.11.7 set_of_cost

Function ‘set _of _cost’ constructsaset of non_t i me_cost sasdefined in the CEM when given a set
of acti ve_cost sfromthe DCM.

FUNCTI ON set _of cost(ntc : SET [0:?] OF active _cost)
SET [0:?] OF non_tinme_cost;

LOCAL
cost_set : SET [0:?] OF non_tinme_cost :=[];
END_LCOCAL;
REPEAT i := LO NDEX(ntc) TO HI I NDEX(ntc);
cost_set := cost_set +
ntc[i].corresponds_to;
END_REPEAT,;
RETURN( cost _set);
END_FUNCTI ON;

5.2.11.8 set_of diagnosis

Function ‘set _of _di agnosi s’ constructs a set of diagnoses as defined in the CEM when given a set of
i nf erred_di agnosi s fromthe DCM.

FUNCTI ON set _of di agnosis(diag : SET [0:?] OF
i nferred_diagnosis) : SET [0:?] OF diagnosis;

LOCAL
di agnosis_set : SET [0:?] OF diagnosis :=[];
END_LOCAL;
REPEAT i := LO NDEX(di ag) TO H | NDEX(di ag) ;
di agnosi s_set := diagnosis_set +
diag[i].corresponds_to;
END_REPEAT;
RETURN( di agnosi s_set);
END_FUNCTI ON;
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5.2.11.9 set_of_resource

Function ‘set _of _r esour ce’ constructs a set of resources as defined in the CEM when given a set of
active_resour cesfromthe DCM.

FUNCTI ON set _of resource(rsrc : SET [0:?] OF
active resource) : SET [0:?] OF resource;

LOCAL
resource_set : SET [0:?] OF resource :=[];
END_LOCAL;
REPEAT i := LO NDEX(rsrc) TO HI I NDEX(rsrc);
resource_set := resource_set +
rsrc[i].corresponds_to;
END_REPEAT;
RETURN(r esource_set);
END_FUNCTI ON,

5.2.11.10 set_of test

Function ‘set _of _test’ constructs a set of tests as defined in the CEM when given a set of
i nferred_testsfromthe DCM.

FUNCTI ON set _of test(tst : SET [0:?] OF inferred test)
SET [0:?] OF test;

LOCAL
test _set : SET [0:7?] OF test :=][];
END_LCOCAL;
REPEAT i := LO NDEX(tst) TO HI I NDEX(tst);
test_set := test_set +
tst[i].corresponds_to;
END_REPEAT,;
RETURN(t est _set);
END_FUNCTI ON;

5.2.11.11 set_of time

Function ‘set _of _ti me’ constructs a set of t i me_cost s as defined in the CEM when given a set of
active_tine_cost sfromthe DCM.

FUNCTI ON set_of tine (tc : SET [0:?] OF active_tine_cost)
SET [0:?] OF tine_cost;

LOCAL
time_set : SET [0:?] OF time_cost :=[];
END_LCOCAL;
REPEAT i := LO NDEX(tc) TO HI I NDEX(tc);
time_set :=tine_set +
tc[i].corresponds_to;
END_REPEAT;
RETURN(ti nme_set);
END_FUNCTI ON;
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Function ‘t est _set _uni on’ constructs a set of tests by taking the union of all of the t est entities
associated with each member of aset of act i ve_nodel .
FUNCTI ON test _set _uni on( ndl SET [1:?] OF active_nodel)
SET [1:?] OF test;
LOCAL
test set SET [1:?] OF test :=[];
END_LOCAL;
REPEAT i := LO NDEX(ndl) TO HI | NDEX( ndl ) ;
test_set := test_set +
ndl [i].corresponds_to. nodel test;
END_REPEAT;
RETURN(t est _set);
END_FUNCTI ON,;
5.2.12 DCM EXPRESS specification
SCHEMA dynami c_cont ext _nodel ;
REFERENCE FROM ai _estate_common_el enent _nodel ;
REFERENCE FROM
enhanced_di agnosti c_i nference_nodel ;
TYPE avail type = LOG CAL;
END_TYPE;
(* ENTITY DEFI NI TI ONS *)
ENTITY active_cost;
corresponds_to non_tinme_cost;
act ual _val ue cost _val ue;
| NVERSE
resour ce_cost
SET [0:1] OF act|ve resource FOR cost _incurred;
t est _cost
SET [0: 1] OF act|ve _test FOR cost _incurred;
WHERE
value_is_valid
“(NOT(EXI STS(corresponds to.lower)) AND
NOT( EXI STS( cor responds_t 0. upper)))
XOR ((corresponds_to. |l ower <= actual val ue)
(act ual vaI ue <= corresponds_to. upper));
resource_or_test
S| ZEOF(r esour ce_ cost) + S| ZEOF(test _cost) = 1;
END_ENTI TY;
ENTI TY active_know edge;
corresponds_to di agnosti c_know edge;
pat hnane : nane_t ype;
nodel s : SET [1:?] of active_nodel;
WHERE
nodel s _is rollup
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active_nodel rollup(SELF, nodel s);
END_ENTI TY;

ENTI TY acti ve_nodel

corresponds_to : di agnosti c_nodel

pat hnane : nane_t ype

availability : avail _type;
I NVERSE

part _of : active_know edge FOR nodel s;
END_ENTI TY;

ENTI TY active_resource;

corresponds_to : resource;

avail ability : avail _type;

cost _incurred : SET [0:?] OF active_cost;

time_incurred : SET [0:?] OF active_ tine_cost;
I NVERSE

associ ated_step : step FOR resource_st at us;

VHERE
active cost_is_cost :
set _of cost(cost incurred) <= corresponds_to. has_cost;
active time is time
set_of time(time_ |ncurred) <= corresponds_to. has_cost;
END_ENTI TY;

ENTITY active_test;

corresponds_to : t est;

act ual _out cone : OPTI ONAL out cone;

actual _confidence : OPTI ONAL confi dence_val ue;

resources_used : OPTI ONAL SET [0:7?] OF
active_resource;

cost _incurred : SET [0:?] OF active_cost;

time_incurred : SET [0:?] OF active_tine_cost;

| NVERSE associ at ed_st ep:
step FOR test_perforned;
VWHERE
resources_valid
resources avallable(resources used);
confidence_w th_outcone :
(NOT( EXI STS(act ual _confidence)) AND
NOT( EXI STS(act ual _outcone))) OR
(EXI STS(act ual _confidence) AND
EXISTS(actuaI _outcone));
active cost_is_cost
set _of cost (cost |ncurred) <= corresponds_to. has_cost;
active time_is time
set_of time(time._ |ncurred) <= corresponds_to. has_cost;
active_resource_is_resource
set _of resource(resources_used) <=
corresponds_to.test_resource;
END_ENTI TY;

ENTITY active_tine_cost;

corresponds_to : ti me_cost;
act ual _val ue : cost _val ue;
| NVERSE

resource_tinme
SET [0:1] OF act|ve resource FOR tine_incurred,
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test _tine
SET [0:1] OF act|ve ~test FOR tine_incurred;
VWHERE
value_is_valid
( hKH(EXISTS(corresponds to.lower)) AND
NOT( EXI STS( cor responds_t 0. upper)))
XOR ((corresponds_to.l ower <= actual val ue) AND
(actual _ value <= corresponds_to. upper));
resource_or _test
S| ZEOF(r esour ce_ tIﬁE) + S| ZEOF(test _time) = 1;
END_ENTI TY;

ENTI TY i nferred_di agnosi s;

corresponds_to : di agnosi s;
state : OPTI ONAL assertion;
confi dence : OPTI ONAL confi dence_val ue;
| NVERSE
associ ated_step : step FOR di agnoses;
VWHERE
confidence with_state
(NOT (EXI STS
(confidence)) AND NOT
(EXI STS (state))) OR

(EXI STS (confidence) AND
EXI STS (state));
END_ENTI TY;

ENTITY inferred_test;

corresponds_to : test;

availability : avai |l _type;

i nferred_out cone : OPTI ONAL out cone;

i nferred_confidence : OPTI ONAL confi dence_val ue;
| NVERSE

associ ated_step : step FOR test_status;

VWHERE
confidence_w th_outcone :
(NOT( EXI STS(i nferred_confidence)) AND
NOT( EXI STS(i nferred _outcone))) OR
(EXI STS(i nferred_confidence) AND
EXISTS(|nferred out cone));
outcone_is_valid
( EXI STS( out cone) AND
EXI STS(corresponds_to.test _outconme) AND
(outcone I N corresponds_to.test _outcone)) XOR
( NOT( EXI STS( out cone) ) AND
NOT( EXI STS(corresponds_to.test _outcone)));
END_ENTI TY;

ENTI TY session

know edge_base : active_know edge;

trace : LIST [0:?] OF step;
END_ENTI TY;
ENTI TY step;

nodel _stat us : SET [1:?] OF active_nodel;

test perforned : SET [1:?] OF active_test;

hypot hesi s : OPTI ONAL SET [0:?] OF

i nferred_di agnosi s;
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resource_status : SET [0:?] of active resource;
test status : SET [1:?] OF inferred test;
di agnoses : SET [2:?] OF inferred_diagnosis;
I NVERSE
part _of : session FOR trace;
VHERE

nodel _active :
(rmodel _status <= part_of. know edge_base. nodel s) AND
(Sl ZEOF( QUERY(tenp <* nodel _status |
tenp.availability = FALSE)) = 0);
test_active
active tests avallable(test _perforned, test_status);
resource_active
(SIZECF(QUERY(tenp <* resource_status
NOT(tenp. avai l ability = FALSE)))=0)
AND
(set _of resource(resource_status) <=
resource_set _uni on(nodel status));
di agnosis_in_state :
(hypot hesis <= dlagnoses)
di agnosi s_candi dat e
(SIZECF(QUERY(tenp <* hypot hesi s
tenp state = good)) = 0);
all _tests
(set_of test(test status) =
test _set unlon(nDdeI _status));
al | _di agnoses
(set _of dlagn03|s(d|agnoses) =
di agnosi s_set unlon(nDdeI _status));
all _active_nodel s
(nodel _status = nndel_status[l].part_of.nodels) AND
(Sl ZEOF( QUERY(tenp <* nodel _status |
tenp.availability = FALSE)) = 0);
END_ENTI TY;

(* FUNCTI ON DEFI NI TI ONS *)
(*

Function 'active_ tests avail able' determ nes whether each active test is
a nenber of all tests and whether the active tests are available by
checking the corresponding inferred test availability attributes.

*)
FUNCTI ON active tests_avail abl e(
active : SET [1:7?] OF active_test;
inferred : SET [1:?] OF inferred_test )
LCQ CAL;

LOCAL
nmenmber : LOQ CAL
result : LOA CAL := TRUE

END_LCOCAL;

REPEAT i := LO NDEX(active) TO HI I NDEX(active);
menber := FALSE
REPEAT j := LO NDEX(inferred) TO HI I NDEX(inferred);

IF (active[i].corresponds to =
inferred[j].corresponds_to) THEN
menber := TRUE
IF (inferred[j].availability = FALSE) THEN
result := FALSE
END | F;
END | F;
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END_REPEAT;
| F (menber = FALSE) THEN
result := FALSE;
END | F;
END_REPEAT;
RETURN (result);
END_FUNCTI ON,

(*

Function ‘'active_nodel rollup' conpares the nodels defined by the
specified know edge base and a separately specified set of npdels to
determ ne whether the sets are the same. The function works by
considering each nodel in the nbdel _set and determ ning whether that
nodel appears in the list of nopdels from know edge. Actually, this
function does not determne equality. It only determ nes whether
nodel _set is a subset of the nobdels defined in know edge. A separate
function determ nes the converse.

*)

FUNCTI ON active_nodel rollup(know edge : active_know edge;
nodel set : SET [1:?] OF active_nodel) : BOOLEAN,

LOCAL
result : BOOLEAN : = TRUE;

END_LCOCAL;

REPEAT i := LO NDEX(nodel set) TO HI I NDEX( nodel _set);
| F (nodel _set[i].part_of <> know edge) THEN

result := FALSE;

END | F;

END_REPEAT,;

RETURN(resul t);

END_FUNCTI ON;

(*

Function 'di agnosis_set_union' constructs a set of inferred_diagnosis by
taking the union of all of the inferred diagnosis entities associated
wi th each nmenber of a set of active_nodel.

*)

FUNCTI ON di agnosi s_set _union(ndl : SET [1:?] OF active_nodel)
SET [1:?] OF di agnosis;

LOCAL

di agnosis_set : SET [1:?] OF diagnosis :=[];
END_LCOCAL;
REPEAT i := LO NDEX(ndl) TO HI I NDEX( ndl ) ;

di agnosi s_set := diagnosis_set +

ndl [I]. corresponds_to. nodel _di agnosi s;
END_REPEAT;
RETURN( di agnosi s_set);
END_FUNCTI ON;

(*
Function 'nodel in_know edge' tests to determne whether a nodel is in
the set of nodel s defined by know edge.
*)
FUNCTI ON nodel _i n_know edge(ndl : active_nodel; know edge :
active_know edge) : BOOLEAN;

LOCAL
result : LOd CAL := FALSE;

Documents

28 Copyright © 1999 IEEE. Al rightt /@SEABENT Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 12:32:53 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 1232.2-1998


http://www.avadocuments.com/doc/ieee-1232-2-1998
http://www.avadocuments.com/doc/ieee-1232-2-1998

IEEE
SERVICE SPECIFICATION Std 1232.2-1998

END_LOCAL;
REPEAT i := LO NDEX(know edge. nodel s) TO
HI | NDEX( know edge. nodel s) ;
I F mdl = know edge. nodel s[i] THEN

result := TRUE
END | F;
END_REPEAT;
RETURN(resul t);
END_FUNCTI ON,

(*
Function 'resources_avail able' sanples a set of resources to deternine
whet her all of the resources in that set are currently avail abl e.
*)
FUNCTI ON resour ces_avai |l abl e(resources : SET [0:?] OF
active resource) : BOOLEAN

LOCAL
result : LOd CAL : = TRUE;
END_LOCAL;
| F SI ZEOF(resources) > 0 THEN
REPEAT i := LO NDEX(resources) TO HI I NDEX(resources);
| F resources[i].availability = FALSE THEN
result := FALSE
END | F;
END_REPEAT;
END | F;
RETURN(resul t);
END_FUNCTI ON,

(*

Function 'resource_set _union' constructs a set of active_resource by
taking the union of all of the active resource entities associated with
each menber of a set of active nodel.

*)

FUNCTI ON resource_set _union(ndl : SET [1:?] OF active_nodel)
SET [1:?] OF resource;
LOCAL
resource_set : SET [1:?] OF resource :=[];
END_LCOCAL;
REPEAT i := LO NDEX(ndl) TO HI I NDEX( ndl ) ;
resource_set := resource_set +
ndl [i].corresponds_to. nodel resource;
END_REPEAT,;
RETURN(r esource_set);
END_FUNCTI ON

(*
Function 'set_of cost' constructs a set of non_tine_costs as defined in
the CEM when given a set of active_costs fromthe DCM

*)

FUNCTI ON set _of _cost(ntc : SET [0:?] OF active _cost)
SET [0:?] OF non_tinme_cost;

LOCAL

cost_set : SET [0:?] OF non_tinme_cost :=[];
END_LCOCAL;
REPEAT i := LO NDEX(ntc) TO HI I NDEX(ntc);

cost_set := cost_set +
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ntc[i].corresponds_to;
END_REPEAT;
RETURN( cost _set);
END_FUNCTI ON

(*
Function 'set_of diagnosis' constructs a set of diagnoses as defined in
t he CEM when given a set of inferred _diagnoses fromthe DCM

*)

FUNCTI ON set _of di agnosis(diag : SET [0:?] OF
i nferred_diagnosis) : SET [0:?] OF diagnosis;

LOCAL
di agnosis_set : SET [0:?] OF diagnosis :=[];
END_LCOCAL;
REPEAT i := LO NDEX(diag) TO HI | NDEX(di ag);
di agnosi s_set := diagnosis_set +
diag[i].corresponds_to;
END_REPEAT,;
RETURN( di agnosi s_set);
END_FUNCTI ON;

(*
Function 'set _of resource' constructs a set of resources as defined in
t he CEM when given a set of active_resources fromthe DCM

*)

FUNCTI ON set _of resource(rsrc : SET [0:?] OF
active resource) : SET [0:?] OF resource;

LOCAL
resource_set : SET [0:?] OF resource :=[];

END_LCOCAL;

REPEAT i := LO NDEX(rsrc) TO HI I NDEX(rsrc);
resource_set := resource_set +

rsrc[i].corresponds_to;
END_REPEAT,;
RETURN(r esource_set);
END_FUNCTI ON;

(*
Function 'set _of test' constructs a set of tests as defined in the CEM
when given a set of inferred tests fromthe DCM

*)

FUNCTI ON set _of test(tst : SET [0:?] OF inferred test)
SET [0:?] OF test;

LOCAL
test _set : SET [0:7?] OF test :=[];
END_LCOCAL;
REPEAT i := LO NDEX(tst) TO HI I NDEX(tst);
test_set := test_set +
tst[i].corresponds_to;
END_REPEAT,;
RETURN(t est _set);
END_FUNCTI ON;

(*
Function 'set_of tine' constructs a set of tine costs as defined in the
CEM when given a set of active tine _costs fromthe DCM

*)
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FUNCTI ON set_of tine (tc : SET [0:?] OF active_ tine_cost)
SET [0:?] OF tine_cost;
LOCAL
time_set : SET [0:?] OF tinme_cost :=[];
END_LOCAL;
REPEAT i := LO NDEX(tc) TO HI I NDEX(tc);
time_set :=tine_set +
tc[i].corresponds_to;
END_REPEAT;
RETURN(ti nme_set);
END_FUNCTI ON,

(*

Function 'test_set_union' constructs a set of tests by taking the union
of all of the test entities associated with each nenber of a set of
active_nodel .

*)

FUNCTI ON test _set _union(ndl : SET [1:?] OF active_nodel)
SET [1:?] OF test;

LOCAL
test _set : SET [1:7?] OF test :=1][];
END_LOCAL;
REPEAT i := LO NDEX(ndl) TO HI | NDEX(mdl ) ;
test_set := test_set +
ndl [i].corresponds_to. nodel test;
END_REPEAT;
RETURN(t est _set);
END_FUNCTI ON;
END_SCHEMA;

6. Services specification
6.1 Overview

This clause contains the specification for the diagnostic reasoner services for the AI-ESTATE DCM and
CEM. The services are specified in the form of EXPRESS functions and procedures and are grouped
according to the model entity they support.

Services are provided that allow users to create and delete each model entity. These services will request
that the reasoner instantiate and destroy attributes of a model, respectively. Upon creation, each entity will
possess the appropriate parent-child attribute links in an implementation-independent manner, therefore,
reflecting the strong typing dictated by the model. Upon deletion, each entity shall be discarded in the
view of the client application, again in an implementation-independent manner. In the case of either create
or delete services, implementation-independent simply means that any memory management operations
(i.e., pointer housekeeping) are the responsibility of the reasoner.

Services are also provided that allow users to get and put the attributes of each model entity, thus providing
the means to examine, initialize, and revise the attributes of each entity. Again, the typing constraints of the
model will be observed, but the implementation may use any underlying means necessary to accomplish
this purpose. The parameter that references the value(s) the reasoner is to put or get shall be implemented
as arrays in order to support multiple value returns. It is important to note that the value returned by any
service shall be, at a minimum, a status indicator as defined in 6.2.
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Reasoner service parameters shall be treated as “pass by value,” not “reference.” In other words, the
invocation of a service shall have no effect locally on the value of the service's input parameter. Unless
otherwise specified, a service will have no effect on the state of the reasoning system. It will smply return
its expected value.
The service definitions further support the following base and derived data types:

0 Base
Float
Integer
Character

Enumerated

O 0O o o o

Boolean
O Derived
String
Array
Set

List

O o o o

6.2 Status codes

An AI-ESTATE diagnostic reasoner shall provide a means for its clients to determine the success or failure
of service requests. This means of determining success or failure shall be implemented by means of a
global variable named status code. This variable will assume one of the following mnemonic values:

0 operation_conpl eted successfully
nonexi st ent _dat a_el ement _request ed
m ssing_or_invalid_argunent

i nval i d_nodel schema

service_not_avail abl e

O o o o o

unknown_exception_rai sed
The actual mapping will be provided by the language bindings.

In a multi-threaded environment, the variable shall be visible only to the local process in support of
asynchronous applications.

6.2.1 Operation_completed_successfully

The status code global variable will indicate oper ati on_conpl et ed_successful | y when the
requested service was completed successfully and no other status code condition applies.

6.2.2 Nonexistent_data_element_requested

The status_code global variable will indicate nonexi st ent _dat a_el ement _r equest ed when one
of the static model accessor get services is requested for an optional data element of an entity and the
requested data element does not exist.
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6.2.3 Missing_or_invalid_argument

The status_code global variable will indicate m ssi ng_or _i nval i d_ar gunment in the case when an
ill-formed parameter list is provided as part of the service request.

6.2.4 Invalid_model_schema

The status _code global variable will indicate i nval i d_nodel _schema when a service is requested
on a model that is inconsistent with a model’s schema type. For example, applying an EDIM service
request on aFTM isinvalid.

6.2.5 Service_not_available

If aserviceis not fully elaborated, a conformant reasoner must, at a minimum, provide a stub service that
returns the ser vi ce_not _avai | abl e status value. The status_code global variable will indicate this
response when the requested service has not been further elaborated by the underlying application.

6.2.6 Unknown_exception_raised

The status _code global variable will indicate unknown_excepti on_r ai sed when an error or other
exceptional situation occurs during service execution causing normal execution to be abandoned. The
requested service has detected the error or exceptional situation and has determined that no other status
code is appropriate. As an example, this status code may be returned when the service requires system
resources (e.g., memory, disk space) and the system fails to provide the resources.

6.3 DCM EXPRESS service specification

The specifications of the AI-ESTATE DCM services are defined in the following subsections. The service
definitions are organized by entity as defined in Clause 5.

6.3.1 active_cost

The following functions are provided to create and delete instances of the DCM entity acti ve_cost and
to access (get and put) its attributes. Theact i ve_cost entity isdefined in 5.2.1.

The create function will create an instance of the entity and return an instance identifier. The
implementation of the instance identifier is dependent upon the target language (e.g., a pointer, a handle).

FUNCTI ON create_active_cost
active_cost;
END_FUNCTI ON,;

The get functions will be given an entity instance identifier and will return the current value of the entity
attribute identified by the function name. The get functions for entity act i ve_cost arethefollowing:

FUNCTI ON get _active_cost_corresponds_to
( ac_id : active_cost )
non_ti me_cost;

END_FUNCTI ON;

FUNCTI ON get _active_cost _actual val ue
( ac_id : active_cost )
cost _val ue;

END_FUNCTI ON;
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FUNCTI ON get _active_cost_resource_cost
( ac_id : active_cost )
SET [0: 1] OF active_resource;
END_FUNCTI ON;

FUNCTI ON get _active_cost _test cost
( ac_id : active_cost )
SET [0: 1] OF active_test;
END_FUNCTI ON;

The put procedures will be given an entity instance identifier and a parameter value to be placed in the
entity attribute identified by the procedure name. There is no return from a procedure. The put procedures
for entity act i ve_cost arethefollowing:

PROCEDURE put _active_cost_corresponds_to
( ac_id . active_cost;
corresponds_to : non_tine_cost );
END_PROCEDURE;

PROCEDURE put _active_cost_actual _val ue
( ac_id . active_cost;
actual value : cost_val ue );
END_PROCEDURE;

PROCEDURE put _active_cost_resource_cost
( ac_id : active_cost;
resource_cost : SET [0:1] OF active_resource );
END_PRCCEDURE;

PROCEDURE put _active_cost_test_cost
( ac_id . active_cost;
test _cost : SET [0:1] OF active_test );
END_PROCEDURE;

The delete procedure will be given an entity instance identifier and will delete the instance. There is no
return from a procedure.

PROCEDURE del ete_acti ve_cost
( ac_id : active_cost );
END_PROCEDURE;

6.3.2 active_knowledge

The following functions are given to create and del ete instances of the DCM entity act i ve_know edge
and to access (get and put) its attributes. Theact i ve_know edge entity is defined in 5.2.2.

The create function will create an instance of the entity and return an instance identifier. The
implementation of the instance identifier is dependent upon the target language (e.g., a pointer, a handle).

FUNCTI ON create_acti ve_know edge :
active_know edge;
END_FUNCTI ON,

The get functions will be given an entity instance identifier and will return the current value of the entity
attribute identified by the function name. The get functions for entity acti ve_know edge are the
following:
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FUNCTI ON get _active_know edge_corresponds_to
( ak_id : active_know edge )
di agnosti c_know edge;

END_FUNCTI ON,

FUNCTI ON get _active_know edge_pat hnane
( ak_id : active_know edge )
nanme_t ype;

END_FUNCTI ON,

FUNCTI ON get _active_know edge_nodel s
( ak_id : active_know edge )
SET [1:?] OF active_nodel;
END_FUNCTI ON,

The put procedures will be given an entity instance identifier and a parameter value to be placed in the
entity attribute identified by the procedure name. There is no return from a procedure. The put procedures
for entity act i ve_know edge are the following:

PROCEDURE put _acti ve_know edge_corresponds_to
( ak_id : active_know edge;
corresponds_to : diagnostic_know edge );
END_PROCEDURE;

PROCEDURE put _acti ve_know edge_pat hnane
( ak_id : active_know edge;
pat hnanme : nane_type );
END_PROCEDURE;

PROCEDURE put _acti ve_know edge_nodel s
( ak_id : active_know edge;
nmodel s : SET [1:?] OF active_nodel );
END_PROCEDURE;

The delete procedure will be given an entity instance identifier and will delete the instance. There is no
return from a procedure.

PROCEDURE del et e_acti ve_know edge
( ak_id : active_know edge );
END_PROCEDURE;

6.3.3 active_model

The following functions are given to create and delete instances of the DCM entity acti ve_nodel and
to access (get and put) its attributes. Theact i ve_nodel entity isdefinedin 5.2.3.

The create function will create an instance of the entity and return an instance identifier. The
implementation of the instance identifier is dependent upon the target language (e.g., a pointer, a handle).

FUNCTI ON create_acti ve_nodel
active_nodel ;
END_FUNCTI ON,;

The get functions will be given an entity instance identifier and will return the current value of the entity
attribute identified by the function name. The get functions for entity act i ve_nodel arethe following:
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FUNCTI ON get _active_nodel corresponds_to
( amid : active_nodel )
di agnosti c_nodel ;

END_FUNCTI ON;

FUNCTI ON get _acti ve_nodel _pat hnane
( amid : active_nodel ) :
name_t ype;

END_FUNCTI ON;

FUNCTI ON get _active_nodel _availability
( amid : active_nodel )
avai |l _type;

END_FUNCTI ON;

FUNCTI ON get _active_nodel part_of
( amid : active_nodel )
active_know edge;

END_FUNCTI ON;

The put procedures will be given an entity instance identifier and a parameter value to be placed in the
entity attribute identified by the procedure name. There is no return from a procedure. The put procedures
for entity act i ve_nodel arethefollowing:

PROCEDURE put _active_nodel corresponds_to
( amid : active_nodel ;
corresponds_to : diagnostic_nodel );
END_PROCEDURE;

PROCEDURE put _active_nodel _pat hnane
( amid : active_nodel; pathname : name_type );
END_PROCEDURE;

PROCEDURE put _active_nodel _availability
( am.id : active_nodel ;
availability : avail _type );
END_PROCEDURE;

PROCEDURE put _active_nodel _part _of
( am.id : active_nodel ;
part_of : active_know edge );
END_PROCEDURE;

The delete procedure will be given an entity instance identifier and will delete the instance. There is no
return from a procedure.

PROCEDURE del et e_acti ve_nodel
( amid : active_nodel );
END_PROCEDURE;

6.3.4 active_resource

The following functions are provided to create and delete instances of the DCM entity
active resource and to access (get and put) its attributes. The acti ve_resource entity is
defined in 5.2.4.
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The create function will create an instance of the entity and return an instance identifier. The
implementation of the instance identifier is dependent upon the target language (e.g., a pointer, a handle).

FUNCTI ON create_active_resource :
active_resource;
END_FUNCTI ON,;

The get functions will be given an entity instance identifier and will return the current value of the entity
attribute identified by the function name. The get functions for entity acti ve_resource are the
following:

FUNCTI ON get _active_resource_corresponds_to
( ar_id : active_resource )
resour ce;

END_FUNCTI ON,;

FUNCTI ON get _active_resource_availability
( ar_id : active_resource )
avail _type;

END_FUNCTI ON;

FUNCTI ON get _active_resource_cost _incurred
( ar_id : active_resource )
SET [0:?] OF active_cost;
END_FUNCTI ON;

FUNCTI ON get _active_resource_tine_incurred
( ar_id : active_resource ) :
SET [0:?] OF active_time_cost;
END_FUNCTI ON;

FUNCTI ON get _active_resource_associ ated_step
( ar_id : active_resource )
st ep;

END_FUNCTI ON,;

The put procedures will be given an entity instance identifier and a parameter value to be placed in the
entity attribute identified by the procedure name. There is no return from a procedure. The put procedures
for entity act i ve_r esour ce arethefollowing:

PROCEDURE put _active_resource_corresponds_to
( ar_id . active_resource;
corresponds_to : resource );
END_PRCOCEDURE;

PROCEDURE put _active_resource_availability
(ar_id . active_resource;
availability : avail _type );
END_PRCCEDURE;

PROCEDURE put _active_resource_cost _incurred
(ar_id . active_resource;
cost _incurred : SET [0:?] OF active_cost );
END_PRCOCEDURE;
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PROCEDURE put _active_resource_tinme_incurred
( ar_id . active_resource;
time_incurred : SET [0:?] OF active_tine_cost );
END_PRCCEDURE;

PROCEDURE put _active_resource_associ ated_step
( ar_id . active_resource;
associ ated step : step );
END_PROCEDURE;

The delete procedure will be given an entity instance identifier and will delete the instance. There is no
return from a procedure.

PROCEDURE del ete_acti ve_resource
( ar_id : active_resource );
END_PROCEDURE;

6.3.5 active_test

The following functions are provided to create and delete instances of the DCM entity acti ve_t est and
to access (get and put) its attributes. Theacti ve_t est entity isdefinedin5.2.5.

The create function will create an instance of the entity and return an instance identifier. The
implementation of the instance identifier is dependent upon the target language (e.g., a pointer, a handle).

FUNCTI ON create_active_test
active_test;
END_FUNCTI ON;

The get functions will be given an entity instance identifier and will return the current value of the entity
attribute identified by the function name. The get functions for entity act i ve_t est are the following:

FUNCTI ON get _active_test_corresponds_to
( at_id : active_test ) :
test;

END_FUNCTI ON,;

FUNCTI ON get _active_test_actual _outcomne
( at_id : active_test )
out cone;

END_FUNCTI ON,;

FUNCTI ON get _active_test _actual confidence
( at_id : active_test )
confi dence_val ue;

END_FUNCTI ON,;

FUNCTI ON get _active_test_resources_used
( at_id : active_test )
SET [0:?] OF active_resource;
END_FUNCTI ON;

FUNCTI ON get _active_test _cost_incurred
( at_id : active_test )
SET [0:?] OF active_cost;
END_FUNCTI ON;
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FUNCTI ON get _active_test tinme_incurred
(at_id: active_test )
SET [0:?] OF active_tinme_cost;
END_FUNCTI ON,

FUNCTI ON get _active_test associated_step
(at_id: active_ test )
st ep;

END_FUNCTI ON,

The put procedures will be given an entity instance identifier and a parameter value to be placed in the
entity attribute identified by the procedure name. There is no return from a procedure. The put procedures
for entity act i ve_t est arethefollowing:

PROCEDURE put _active_test_corresponds_to
( at_id : active_test; corresponds_to : test );
END_PROCEDURE;

PROCEDURE put _active_test_actual _outcone
(at_id . active_test;
actual _outcone : outcone );
END_PROCEDURE;

PROCEDURE put _active_test_actual confidence
(at_id . active_test;
actual _confidence : confidence_val ue );
END_PROCEDURE;

PROCEDURE put _active_test_resources_used
(at_id . active_test;
resources_used : SET [0:?] OF active_resource );
END_PROCEDURE;

PROCEDURE put _active_test_cost_incurred
(at_id . active_test;
cost _incurred : SET [0:?] OF active_cost );
END_PROCEDURE;

PROCEDURE put _active_test_tine_incurred
(at_id . active_test;
time_incurred : SET [0:?] OF active_tine_cost );
END_PROCEDURE;

PROCEDURE put _active_test_associ ated_step
(at_id . active_test;
associ ated_step : step );
END_PROCEDURE;

The delete procedure will be given an entity instance identifier and will delete the instance. There is no
return from a procedure.

PROCEDURE del ete_active_test
( at_id : active_test );
END_PROCEDURE;
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6.3.6 active_time_cost

The following functions are provided to create and delete instances of the DCM entity
active_tine_cost and to access (get and put) its attributes. The active_ti me_cost entity is
defined in 5.2.6.

The create function will create an instance of the entity and return an instance identifier. The
implementation of the instance identifier is dependent upon the target language (e.g., a pointer, a handle).

FUNCTI ON create_active_tine_cost
active_tine_cost;
END_FUNCTI ON,;

The get functions will be given an entity instance identifier and will return the current value of the entity
attribute identified by the function name. The get functions for entity acti ve_ti ne_cost are the
following:

FUNCTI ON get _active_tinme_cost_corresponds_to
( atc_id : active_time_cost )
ti me_cost;

END_FUNCTI ON;

FUNCTI ON get _active_tinme_cost_actual val ue
( atc_id : active_time_cost )
cost _val ue;

END_FUNCTI ON;

FUNCTI ON get _active_tinme_cost_resource_tine
( atc_id : active_time_cost )
SET [0: 1] OF active_resource;
END_FUNCTI ON;

FUNCTI ON get _active_time_cost _test _tine
( atc_id : active_time_cost )
SET [0: 1] OF active_test;
END_FUNCTI ON;

The put procedures will be given an entity instance identifier and a parameter value to be placed in the
entity attribute identified by the procedure name. There is no return from a procedure. The put procedures
for entity acti ve_ti me_cost arethefollowing:

PROCEDURE put _active_tine_cost_corresponds_to
( atc_id : active_tine_cost;
corresponds_to : tine_cost );
END_PROCEDURE;

PROCEDURE put _active_tine_cost_actual val ue
( atc_id . active_tine_cost;
actual value : cost _val ue );
END_PROCEDURE;

PROCEDURE put _active_tinme_cost_resource_tinme
( atc_id . active_tine_cost;
resource_tine : SET [0:1] OF active_resource );
END_PROCEDURE;
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PROCEDURE put _active_ tine_cost _test tine
( atc_id . active_tine_cost;
test tinme : SET [0:1] OF active test );
END_PROCEDURE;

The delete procedure will be given an entity instance identifier and will delete the instance. There is no
return from a procedure.

PROCEDURE del ete_active_tine_cost
( atc_id : active tine_cost );
END_PRCCEDURE;

6.3.7 inferred_diagnosis

The following functions are provided to create and delete instances of the DCM entity
i nf erred_di agnosi s and to access (get and put) its attributes. Thei nf er r ed_di agnosi s entity
isdefinedin 5.2.7.

The create function will create an instance of the entity and return an instance identifier. The
implementation of the instance identifier is dependent upon the target language (e.g., a pointer, a handle).

FUNCTI ON create_inferred_di agnosi s :
i nferred_di agnosi s;
END_FUNCTI ON,;

The get functions will be given an entity instance identifier and will return the current value of the entity
attribute identified by the function name. The get functions for entity i nf erred_di agnosi s are the
following:

FUNCTI ON get i nferred_di agnosi s_corresponds_to
(id_id: inferred_diagnosis )
di agnosi s;

END_FUNCTI ON

FUNCTI ON get i nferred_di agnosi s_state
(id_id : inferred_diagnosis )
assertion;

END_FUNCTI ON;

FUNCTI ON get _i nferred_di agnosi s_confi dence
(id_id : inferred_diagnosis )
confi dence_val ue;
END_FUNCTI ON

FUNCTI ON get _inferred_associ ated_step
(id_id : inferred_diagnosis )
step;
END_FUNCTI ON;

The put procedures will be given an entity instance identifier and a parameter value to be placed in the
entity attribute identified by the procedure name. There is no return from a procedure. The put procedures
for entity i nf err ed_di agnosi s arethefollowing:
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