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Foreword (This Foreword is not part of American National Standard X3.138-1988.)

This document is entitled American National Standard for Information
Systems - Information Resource Dictionary System (IRDS). It contains
the specification of a computer software system which provides the
facilities for capturing, modifying, managing, and disseminating the
specifications of information and information processing resources.

This standard contains eight chapters with the following titles:

Requirements for a Conformant Implementation
Module 1 - Core Standard

Module 2 - Basic Functional Schema

Module 3 - IRDS Security

Module 4 - Extensible Life Cycle Phase Facility
Module 5 - IRDS Procedures

Module 6 - Application Program Interface
Module 7 - Entity Lists

The chapter entitled "Requirements for a Conformant Implementation”
specifies these requirements for all of the Modules of the standard. All
conformant implementations shall supply Module 1, the core standard. The
remaining six Modules are optional subject to the interrelationships and
dependencies specified.

In developing the specifications for a standard IRDS, it was recognized that
IRDS technology is still evolving and that uses for IRDS technology are
continually expanding. Thus, it was necessary to provide a mechanism that
allowed the establishment of a standard that would evolve as IRDS
technology evolves. In addition, it was recognized that any one installation
wanting to purchase an IRDS might not need all of the functionality that
could be provided by an IRDS; this is particularly apparent when one
examines the potential implementation environments for an IRDS, including
the microcomputer environment. This approach allows the optional Modules
to be obtained separately as users encounter the need for additional
functionality.

Information contained in an Appendix in these specifications is not
considered part of this standard but is rather auxiliary to the standard.

Future control of this document will reside with Accredited Standards
Committee X3, Information Processing Systems.

Suggestions for improvement of this standard will be welcome. They should
be sent to: X8 Secretariat/CBEMA, Suite 500, 311 First Street NW,
Washington, DC 20001.

This standard was processed and approved for submittal to ANSI by the
Accredited Standards Committee X3, Information Processing Systems.
Committee approval of this standard does not necessarily imply that all
committee members voted for its approval. At the time it approved this
standard, the X3 Committee had the following members:
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Requirements for a Conformant Implementation

1 Scope and Field of Application of this American National Standard

This standard establishes the requirements for an Information Resource Dictionary System
(IRDS), a software tool which can be used to control, describe, protect, document, and facilitate
use of an installation’s information resources. This standard assumes no implementation
environment and assumes no run-time or compile-time dependent interfaces.

2 Background

Early in the development of the IRDS specification, it was recognized that the IRDS was many
things to many people. For example, identified applications of an IRDS include usage as or in
support of:

(1) A documentation tool.

(2) A software life cycle and project management tool.

(38) A data element standardization and management system.

(4) An organizational planning tool.

(56) A tool to support database administration, document administration, information
resource management and data administration.

(6) A tool for supporting a distributed processing and database environment.

(7) A source and object library management system.

(8) A configuration management facility.

It was also recognized that the developing body for this standard did not have the resources
and expertise necessary to solve and specify solutions for all of the areas noted above. The
primary objective, therefore, was to develop a specification which could serve as a foundation
for satisfying recognized requirements for IRDSs, and which was sufficiently adaptable to
accommodate future requirements. There was no intent to address the myriad of possible
environments, such as those identified above, because the standard might never be finished, and
in that event the problems would be attacked without availability of a core facility to serve as

a foundation for extended functionality.

3 The Architecture of the IRDS

The IRDS Database can be viewed as a four-level architecture in which the information specified
at one level describes (and potentially controls) the information stored at the next lower level.
Thus, one level defines the types of "objects" which can be described at the next lower level,

and that level contains the "instances" of those types. These four levels are illustrated in

Figure 1.
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3.1 The Entity-Relationship Data Model

This standard uses an Entity-Relationship (E-R) data modeling approach to describe the contents
of both the Information Resource Dictionary (IRD) and the IRD Schema, which defines the
structure of the IRD. It is strongly typed, i.e., every object has one and only one type.

There is no intent to imply the actual implementation of an E-R database system. This should
be evident, since the IRDS is foremost an application system which may be implemented using a
database language and/or programming language with file manipulation facilities; it is not a
database system.

The E-R data model used in this document is based on binary relationships between entities, and
it allows attributes for both entities and relationships. The reason for choosing an E-R data
model as the means for describing the IRD and its structure is that the majority of current
implementations of IRDSs either use or are readily described with this approach. In addition,
the developers felt that since there was no standard for specifying the data model of a

standard, the best approach would be to use one which was:

(1)  Most natural for the problem being solved; i.e., in this case, the problem of
managing objects, the associations among the objects, and their properties.

(3] Easiest to understand for the end user of the IRDS.

(8)  More powerful and semantically richer than approaches used to model actual data;
i.e., the relational and network data modeling approaches, since the approach chosen
for the IRDS would have to be powerful enough to model the processes associated
with the data, as well as the data modeling approach itself.

The binary relationship approach used in this specification was chosen because the vast majority
of current implementations are based oa binary relationships, and it is believed that the
standard should be as simple as possible to use while providing the functionality necessary to
satisfy the requirements of the "small" user.

3.2 The Four-Level Architecture
As shown in Figure 1, in this standard,

(1) The top level of the four-level architecture is defined by the IRDS implementor. This
level contains the types of all the objects which can be defined at the next lower level,
the IRD Schema, the types of the relationships which can exist between these types, and
certain properties of both of these types. These types are referred to as "meta-entity-
types", "meta-relationship-types" and "meta-attribute-types", and are discussed in detail in
Section 9 of Chapter 1. Additional types required for the Extensible Life Cycle Facility
are discussed in Section 9 of Chapter 4. These types would be contained in the top
level, if it were specified. It is not specified, because it would add unnecessary
complexity to this standard.

(2) The second level from the top is referred to as the Information Resource Dictionary
(IRD) Schema. This level defines the types to be instantiated in the IRD. It also
defines various control mechanisms, including naming rules, defaults, and validation
information for the IRD contents.
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(3) The third level is the IRD. This level describes the environment being modeled. It
describes the objects in the environment and the associations among those objects; the
object descriptions are called entities, and the association descriptions are called
relationships. This level also describes the properties of the objects and their
associations; these properties are called attributes.

(4) The fourth level, which is not described in the current standard, is the information
resource environment; i.e., the "real world information resources’, descriptions of which
exist in the IRD.

3.3 The Information Resource Dictionary Schema

The IRD Schema, the second level of the IRDS architecture, describes the structure and contents
of the IRD. Thus, for every entity, relationship, attribute, and attribute-group that occurs in

the IRD, the IRD Schema will contain a description of the corresponding entity-types,
relationship-types, attribute-types, and attribute-group-types. The IRD Schema for Module 1 of
this IRDS standard is the Minimal IRD Schema, which consists of those "meta-entities", "meta-
relationships”, and "meta-attributes" necessary to establish controls over the IRD Schema and the
IRD. The Minimal IRD Schema is described in detail in Section 10 of Chapter 1. Other Modules
of the IRDS standard may prescribe additions to the Minimal IRD Schema. For example, the
Basic Functional IRD Schema, provided as Module 2 of this standard, contains a sufficient
number of entity-types, relationship-types, and attribute-types to allow an installation to use the
IRDS immediately in a meaningful manner.

Another aspect of the IRD Schema is to be noted in reviewing Section 9 of Chapter 1. This
section illustrates that the E-R model being used for these specifications is strongly typed. In
particular, any object in the IRD or in the IRD Schema is always of a single type.

In Section 9 of Chapter 1 a detailed description of each of the types of IRD Schema entities,
relationships, and attributes is specified. For the purposes of the present discussion, the
diagram given in Figure 2 illustrates the association between the types of meta-entities (IRD
Schema entities) via the types of meta-relationships (IRD Schema relationships). (The types in
the rectangle defined by broken lines represent the extensions defined in Chapter 4.) In this
figure, meta-entity-types are represented by squares, and meta-relationship-types by hexagons.
By convention, each hexagon representing a meta-relationship-type is divided horizontally, with
the top half containing an indicator of the name of the forward meta-relationship-type, and the
bottom half containing an indicator of the name of the inverse meta-relationship-type. The
cardinality (i.e., the number of allowable occurrences) of the meta-relationships of each type is
also indicated. Note, specifically, that several of these meta-entity-types do not participate in
any meta-relationships. These are IRD-PARTITION, QUALITY-INDICATOR, IRDS-LIMITS, IRDS-
DEFAULTS, IRDS-RESERVED-NAMES, and NAMES. In this specification, the meta-entities
associated with these particular meta-entity-types represent either conditions concerning entities,
as is the case of IRD-PARTITION and QUALITY-INDICATOR, or they represent processing
constraints associated with the IRDS and its interpretation of the IRD Schema content.

The concept of an IRD Schema is important for a number of reasons. Most important of these
is the fact that this standard defines facilities which allow an installation to customize the IRD
Schema to be responsive to its own requirements. This means that the installation can add
those entity-types, relationship-types, attribute-types and attribute-group-types that will allow it
to use the IRD as a repository for data that is of interest to that installation. A general
description of the functionality necessary to extend the IRD Schema is provided below. Note
that an installation is not allowed to modify the Minimal IRD Schema.
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3.4 Extending the IRD Schema

Assume that one wished to support installation requirements not supported by either the
standard IRDS facilities or the installation’s current IRD Schema. The installation would need
to be able to modify the IRD Schema and would have to add new software facilities designed to
operate against the modified IRD Schema. This is quite similar to adding a new application into
a database environment. The principal difference is that, unlike a general database environment,
the IRDS software assures the integrity of the existing and new IRD Schema and the IRD, based
on "rules" which exist in the Minimal IRD Schema.

To illustrate how one would "extend" the IRD Schema to support additional requirements, it is
necessary to understand the character of the IRD Schema. Basically, the IRD Schema can be
defined in terms of entities, relationships and attributes. However, because of the potential for
misunderstanding which may occur when discussing the contents of the IRD Schema and the IRD,
similar, yet distinct, terminology is used to describe the IRD and the IRD Schema. In

particular,

(1) The IRD is assumed to contain:
(a) Entities.
(b) Relationships between entities.
(c) Attributes and attribute-groups which document characteristics of the

entities and the relationships.

(2) Similarly, the IRD Schema is assumed to contain:

(a) Entities, which are referred to as meta-entities.

(b) Relationships between meta-entities, which are referred to as meta-rela-
tionships.

(c) Attributes and attribute-groups, which are referred to as meta-attributes and

meta-attribute-groups, which document characteristics of the meta-entities
and the meta-relationships.

The commands that operate against the IRD Schema are specified in Subsection 5.1 of Chapter 1
of this standard, as well as in subsequent chapters. These IRD Schema maintenance and

reporting commands operate only on meta-entities of the types represented by boxes in Figure 2.
Thus, for example:

(1) A new entity-type or a new relationship-type can be added to the IRD Schema using
the "add meta-entity" command.

(2) Existing attribute-type-validation-data or variation-names-data can be modified using
the "modify meta-entity" command.

(3) Attribute-types can be deleted from the IRD Schema using the "delete meta-entity"
command.

After the new entity-type or relationship-type is added to the IRD Schema, it is normally
desirable to associate attribute-types with that new IRD Schema element. This is accomplished
using the "add meta-relationship”" command; i.e., the fact that an attribute-type is associated
with an entity-type or relationship-type is represented by a meta-relationship in the IRD
Schema. Of course, these commands cannot violate any integrity rules associated with existing
IRD Schema elements, or with the metadata in the IRD which is defined by those IRD Schema
elements.

6
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3.5 The Information Resource Dictionary

As noted above, the E-R data model is being used to describe the contents of the Information
Resource Dictionary (IRD), the third level of the IRDS architecture. The result is that the IRD
consists of a set of entities, relationships, and attributes where:

(1) An entity represents a set of objects which are of interest to the user of the IRDS
and which are being described in the IRD.

(2) A relationship is a directed association between two IRD entities, and is used, in
general, to describe an association between the sets of real-world objects which the
entities represent.

(3) The attributes of an entity or relationship represent properties of that entity or
relationship.

An important aspect of how the E-R model is being used concerns the concept of "type". Each
entity in the IRD has a unique type, which we refer to as the entity-type of the entity.
Similarly, each relationship in the IRD has a unique type called the relationship-type of the
relationship. For a given entity-type or relationship-type, there are a defined set of attribute-
types and attribute-group-types (ordered sets of attribute-types) associated with the entity-type
or relationship-type, and every attribute and attribute-group of an entity or relationship of the
particular type must correspond to one of these attribute-types or attribute-group-types.

Commands are specified in Subsection 5.2 of Chapter 1 that allow a user of the IRDS to perform
maintenance of the IRD and to report on its contents. Subsequent Modules may provide new
commands or extensions to these. The structure of these commands is parallel to the ones
operating on the IRD Schema.

3.6 The Information Resource Dictionary System

This standard specifies the syntax and semantics of a command language that operates against
the IRD and the IRD Schema. The command language syntax is specified in a BNF-like form;
the semantics are presented as a set of actions and rules. The semantics of a Panel
(interactive) Interface are also specified. The Panel Interface specification identifies the
content of an interactive interface, not the form of that interface. In both cases, the
functionality is specified in terms of an E-R data model to facilitate understanding.

Module 1 presents the specification of basic functionality for operating on the IRD and the IRD
Schema. Subsequent Modules specify extensions to this functionality.
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4 Definition of a Conformant Implementation of the IRDS

This document provides a definition of the features that comprise the IRDS, as described in this
American National Standard, hereafter referred to as the standard IRDS. The standard IRDS
consists of seven Modules. Each Module of this standard is specified in a subsequent chapter of
this document.

All conformant IRDSs shall supply Module 1, the Core standard. The remaining six Modules are
optional, subject to the interrelationships and dependencies described below.

In developing the specifications for a standard IRDS, it was recognized that IRDS technology is
still evolving and that uses for IRDS technology are continually expanding. Thus, it was
necessary to provide a mechanism that allowed the establishment of a standard that would
evolve as IRDS technology evolves. In addition, it was recognized that any one installation
wanting to purchase an IRDS might not need all of the functionality that could be provided by
an extended IRDS; this is particularly apparent when one examines the potential implementation
environments for an IRDS, including the microcomputer environment. This approach allows the
optional Modules to be obtained separately as users encounter the need for additional
functionality. The following paragraphs identify the criteria that shall be met for a valid claim
to be made that an implementation conforms to a standard IRDS.

4.1 Definition of the Standard IRDS
The standard IRDS consists of:

Module 1 -- The Core

This standard IRDS Module consists of the IRD Schema, the Minimal IRD Schema, and either the
Command Language Interface or the Panel Interface, or both. The IRDS commands supported by
the standard IRDS are:

(1) The IRD Schema maintenance commands (Chapter 1, Subsection 5.1.1).
(2) The IRD Schema output command (Chapter 1, Subsection 5.1.2).

(3) The IRD maintenance commands (Chapter 1, Subsection 5.2.1).

(4) The IRD output commands (Chapter 1, Subsection 5.2.2).

(6) The IRD-IRD Interface commands (Chapter 1, Subsection 5.3.1).

The IRD-IRD Interface specification within this standard includes only the commands and clauses
required for exporting and importing IRDS database content (these are identified by **EX/IM**).
The specification does not provide the standard notation and encoding rules for the data
interchange. The notation and encoding rules, which will be based on Abstract Syntax Notation
One (ASN.1) standards (ISO 8824 and 8825), are being developed, and are referred to as the
IRDS Export/Import File Format standard.

A conformant implementation of this standard need not provide the IRD-IRD Interface specific
commands and clauses until the IRDS standard for notation and encoding rules is available.
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(6) The utility commands:

(a) The set-session-defaults-command (Chapter 1, Subsection 5.3.2.1).
(b) The session-status-command (Chapter 1, Subsection 5.3.2.2).

© The help-command (Chapter 1, Subsection 5.3.2.3).

(d) The exit-IRD-system-command (Chapter 1, Subsection 5.3.2.4).

With respect to the Panel Interface, the functionality for all of the above shall be required
except for the following, in the case where the Command Language Interface is not also
provided:

(1) For the IRD output commands (Chapter 1, Subsection 5.2.2), in the event that the
Command Language Interface is not provided in conjunction with the Panel Interface,
implementation of the output-syntax-panel-tree is not required on the part of the
implementor.

(2) The functionality of the utility commands, with the exception of the enter-panel-
dialogue-command. The functionality of the utility commands, however, are not made
available via panel trees, as is the case with the other IRD commands. Rather, this
functionality shall be provided through certain special features of the panel areas
within the Panel Interface. The special features used in implementing the utility
commands are:

() The Defaults option in the Action Area, which provides the functionality of
the set-session-defaults-command (Chapter 1, Subsection 5.3.2.1).

(b) The State Area, which provides the functionality of the session-status-
command (Chapter 1, Subsection 5.3.2.2).

© The Help Area, which provides the functionality of the help-command
(Chapter 1, Subsection 5.3.2.3).
(@ The Exit option in the Action Area, which provides the functionality of the

exit-IRD-system-command (Chapter 1, Subsection 5.3.2.4).
The panel areas mentioned above are identified in Section 8 of Chapter 1.

Module 2 -- The Basic Functional IRD Schema

This standard IRDS Module consists of the Basic Functional IRD Schema, an extension to the
Minimal IRD Schema provided in Module 1 of the standard IRDS. Module 2 is dependent on the
availability of Module 1.

Module 3 -- IRDS Security

This standard IRDS Module consists of the model and functionality of an access control facility
that allows organizations to restrict access to IRD and IRD Schema functionality and content.
This Module modifies and extends the IRD Schema, Command Language, and Panel Interface of
Module 1 to support control of access to the IRD and its IRD Schema. Module 3 is dependent
on the availability of Module 1.

Module 4 -- Extensible Life Cycle Phase Facility

This standard IRDS Module provides the basis for life cycle management of the contents of the
IRD. The Module extends both the IRD Schema and the IRDS functionality of Module 1 to
effect life cycle management. Module 4 is dependent on the availability of Module 1.
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Module 5 -- Procedure Facility

This standard IRDS Module provides a mechanism for defining and executing procedures
composed of IRDS commands. The Module modifies and extends the IRD Schema of Module 1.
Module 5 is dependent on the availability of Module 1, and requires that the Command Language
syntax of Module 1 shall be available to the user of the procedure facility.

Module 6 -- Application Program Interface

This standard IRDS Module consists of an interface to an implementation of the standard IRDS.
This interface is invoked by providing Command Language syntax through the "Call" feature of
any standard Language. The Module modifies the IRD Schema of Module 1. Module 6 is
dependent on the availability of Module 1, and requires that the Command Language syntax of
Module 1 shall be available to the user of this interface.

Module 7 -- Entity Lists

This standard IRDS Module provides the capability for a name to be assigned to a list of
entities, and specifies commands and panels which can be used to manipulate these lists of
entities.

For each Module:

(1) There shall be no requirement to implement the IRD Schema in an entity-relationship
model, but the implementation shall be able to represent the IRD Schema as defined
in Section 9 of Module 1.

(2) Except as noted, i.e., Modules 4 and 6, an implementation shall be considered to be
conformant with the standard IRDS if it uses EITHER the Command Language
Interface or the Panel (screen-oriented) Interface, or BOTH.

(3) The Command Language Interface assumes the specified syntax and semantics are
implemented; i.e., the Command Language is a "concrete" syntax. The Panel Interface
assumes the specific semantics of commands, but not the syntax; i.e., the Panel
Interface treats the Command Language as an "abstract” syntax.

4.2 Definition of a Conformant Implementation

A conformant implementation of a Module of a standard IRDS shall fully support the items
identified in Subsection 4.1. A conformant implementation with the Command Language Interface
shall accept the syntax and provide the specified semantics for each standard IRDS language
element specified in the Module. A conformant implementation with the Panel Interface shall
support the semantics of the commands specified in the Module.

4.2,1 Standard/Extended Mode
There are two modes of operation for the standard IRDS:
Standard mode: The IRDS shall perform as specified by the standard.
Extended mode: The IRDS shall perform all functionality defined by correct syntax

and semantics, as specified in the standard. This means that
functionality which is correct in Standard mode produces the same

10
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result in Extended mode. The implementor may provide extensions
to the standard.

An implementation of the IRDS shall be conformant if either:
(1) It operates in Standard mode, or

(2) It operates in Extended mode, but can, at the option of the installation, be
restricted to operate in Standard mode.

4.2.2 Substitute or Additional Language Elements in the Command Language Interface

An implementation shall not require the inclusion of substitute or additional language elements
to accomplish a function identical to that of the standard IRDS language element. Additionally,
throughout the standard IRDS, there are additional language elements whose syntax or function
is specified to be, in part, implementor-defined. While the implementor specifies the constraints
on that portion of each language element’s syntax or rules that is indicated to be implementor-
defined, such constraints shall not include any requirements for the inclusion of substitute or
additional language elements. An implementation that includes language elements in addition to
those in the standard IRDS meets the requirements of the IRDS standard. However, use of such
extensions shall be optional. Documentation associated with an implementation shall identify any
extensions that are included in the implementation.

4.2.3 Character Substitution in the Command Language

The definition of the IRDS character set (Chapter 1, Subsection 4.1) presents the complete
character set for the standard IRDS. When an implementation does not provide for a graphic
representation for all members of the IRDS character set, substitute graphic representations may
be specified by the implementor to replace the characters not provided.

4.3 Relationship of a Conformant Program to a Conformant Implementation

When the standard IRDS does not specify limits on parameters, such as the number of operands
permitted in certain statements, the implementor determines the limits and the implementation
shall be conformant, regardless of the limits selected. It is recognized that these limits will

vary from one implementation to another, and may adversely affect transportability of software
across conformant implementations.

4.4 Relationship of a Conformant IRDS Implementation to a System Environment

This standard does not endorse any specific system environment. An implementation may be
conformant to this standard alone, or it may be conformant to‘this standard in conjunction with
a specification for another component of this environment. In the latter case, the
implementation shall process statements according to the other component’s specification, and if
those statements access the IRD, they shall be defined in terms of the interfaces specified by
this standard. In all cases, the result of any IRD action shall be as if the IRDS interfaces were
separated and processed individually.

A binding may occur between components on either side of an interface defined by this
standard. The method and timing of such binding is implementor defined.

11
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If any function provided outside the IRDS implementation accomplishes a function specified by a
standard IRDS, then the implementation shall not require the specification of the external

function in place of, or in addition to, that standard IRDS language element’s syntax or
semantics.

4.5 Scope of the Panel Interface

For each Module, the standard IRDS Panel Interface shall provide the same functionality as that
found in the Command Language Interface. In the case where a particular installation has
implemented both a Panel Interface and a Command Language Interface, the Panel Interface shall
also provide a "command option" which can be used to gain access to the Command Language
Interface. Thus, selection of the command option allows access to the command language syntax
for those users with appropriate permissions.

12
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Chapter 1
Module 1 - Core Standard

1 Scope, Purpose, and Application

1.1 Scope
This Module of the standard IRDS consists of six major components:

(1) Basic Definitions.

(2) A Command Language.

(3) A Panel Interface.

(4) The IRD Schema.

(5) The Minimal IRD Schema.

(6) The Information Resource Dictionary.

1.2 Conformance

The Definition of a Conformant Implementation of Module 1 of a standard IRDS is given in the
Definition of a Conformant Implementation of the IRDS (see Section 4 of Requirements for a
Conformant Implementation).

1.3 Organization
Basic definitions are given in Section 3.
The formal specification of the command language syntax is organized as follows:

(1) Basic elements are defined in Section 4.
(2) Command specifications are given in Section 5.
(3) Command-clause specifications are given in Section 6.

All maintenance and retrieval functions of the standard IRDS are supported through the
command language. The command language shall be executable interactively and in batch mode,
although some commands are restricted to one mode or the other.

In the command language specifications, three types of rules are given: syntax rules, general
rules, and security rules. Syntax rules are those which determine whether the commands and
command-clauses have correct format. General rules are those which enforce integrity
constraints, determine consistency, and control the operation of commands. Security rules are
those which determine whether specific actions are authorized for a given user.

Each basic element is described in the following fashion:
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(1) Its function within the language is defined.
(2) Its format is defined.

(3) Syntax rules are given.

(4) General rules are given.

(5) Error and warning conditions are defined.

Command specifications have the following format:

(1) The function of the command is defined.
(2) Its format is defined.

(3) Syntax rules are given.

(4) General rules are given.

(56) Security rules are given. ,

(6) Actions taken by the system are given.
(7 Error and warning conditions are defined.

Note that the commands are grouped hierarchically by the general types of functions which they
perform. Each such grouping also has the same format so that common rules can be defined for
the group. Where there are several levels of grouping, rules for the higher levels also apply to
lower levels.

Each command-clause is defined as follows:

(1) Its function within the language is defined.

(2) Its format is defined.

(3) Syntax rules are given.

(4) General rules are given.

(5) Error and warning conditions are defined.
A command-clause can be composed of other command-clauses, and a given command-clause can
be a component of several command-clauses. Consequently, each command-clause definition
occurs at the same level in the numbering scheme of this document.

Section 7 provides alphabetic indices for the commands and command-clauses discussed in
Sections 5 and 6.

The specifications for the Panel Interface are presented in Section 8.

Sections 9 and 10 provide the specification of the IRD Schema and the Minimal IRD Schema,
respectively.

Section 11 specifies the Information Resource Dictionary (IRD) which shall be made available
within an implementation of the standard IRDS.

The suggested order of review for this chapter is given in Table 1.

1.4 Notation

The syntax of this language is described using a simple variant of Backus-Naur-Form (BNF). In
particular,

(1) Lowercase words, some containing hyphens, shall be used to denote syntactic
categories. For example:

1-2
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Table 1
Suggested Review Sequence

ORDER __SECTION TITLE ACTION
1 1 SCOPE, PURPOSE AND APPLICATION READ
2 2-4 REFERENCES, DEFINITIONS, AND
BASIC DEFINITIONS SKIM
3 5 COMMAND SPECIFICATIONS READ
4 10 THE MINIMAL IRD SCHEMA SKIM
5 5.2 IRD COMMANDS READ
6 9 THE IRD SCHEMA SKIM
7 5.1 IRD SCHEMA COMMANDS READ
8 5.3 GENERAL COMMANDS READ
9 6 COMMAND-CLAUSES AS REQUIRED
10 8 PANEL INTERFACE READ
11 11 THE INFORMATION RESOURCE DICTIONARY READ
12 7 CROSS REFERENCE INDICES AS REQUIRED

2)

6))

attribute-clause
spacing-character

Uppercase words shall be used to identify IRDS-defined words, for example:

WITH ATTRIBUTES

IRDS-defined words shall not be reserved except as noted. They may be required at
specific places in the language.

Square brackets, [ 1, enclose optional items.

1-3
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)

(&)

(6)

Braces, { }, enclose a repeating item. The item can repeat zero to n times, and
repetitions move from left to right.

Comments and explanations of the syntax specification are delimited by a slash and
asterisk at the beginning and an asterisk and slash at the end. For example:

XXXX-yyy = /* explanation of xxxx-yyy */
defines xxxx-yyy within a comment.
When a term is expanded or defined in another section, a cross-reference to that

Section is given on the far right-hand side. The lack of a cross-reference indicates
that the term is expanded within the section. _

1.5 Implementation Options

The following implementation options shall be available:

1)

(2)

Hyphens are used as a spacing-character in this document. The implementor may
substitute an underscore, " ", or make this a session option. Thus, both of these
representations of an IRDS-defined word are valid for different implementations:

ENTITY-TYPE, ENTITY TYPE

The use of lowercase letters for IRDS-defined words or IRDS-names may be
restricted. IRDS-defined words are similar to keywords, but they are not reserved
except as noted. They are referred to as "irds-word"s in the syntax specification.
The term "IRDS-name", referred to as "irds-name" in the syntax specification, means
the standard format of names in the IRD or IRD Schema.

Lowercase letters shall be equivalent with the corresponding uppercase letters for

purposes of IRDS-defined words and irds-names. Thus, all of the following

representations are equivalent representations of the same IRDS-defined word:
ENTITY; Entity; entity, enTity.

The implementation may specify maximum values for:

(a) integers;
(b) lengths of names;

(c) lengths of lines of texts;
() lengths of strings, and
(e) number of lines of text.

The standard provides for minimal acceptable maxima for integers, length of names, and
number of lines of text. It suggests criteria for selecting string lengths and provides for
a minimum length for lines of text.

1)

Certain command-clauses are implementation-dependent. For such command-clauses
the syntax specification will define the command clause with the comment "/*
implementor-defined-format */". Here the implementor may define all rules
pertaining to the command-clause.
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(2) In certain other cases, it is anticipated that the implementor may have need to
define other command-clauses. The syntax specification notes these situations by
using the symbol "implementor-defined-clauses". The anticipated usage of such
command-clauses is discussed in the General Rules in each such case.

1.6 Special Purpose Characters
The following characters have special purposes within the grammar:

(1) equals-sign

(2) quotation marks
(3) commas

(4) parentheses

(5) semicolon

(6) colon

(D null-mark

(8) asterisk

(9) question mark
(10) apostrophe

The equals-sign, =, shall be used to distinguish an IRD Schema descriptor from a user-supplied
value. It is most commonly used for specifying attributes associated with either entities or
relationships. In this case, the attribute-type’s name is to the left of the equals-sign, and the
value is to the right.

Quotation marks shall be used to delimit string-literals.

Commas shall be used to separate elements of a list. Their use shall be required when no other
delimiter is able to indicate that another element follows within the list. Thus, they shall be
required to separate values of a repeating attribute, but they are optional as separators of
groups of attributes within a repeating attribute-group.

Parentheses shall be used for the following purposes:

(1) To delimit an entity’s version-identifier.

(2) To delimit line number defaults for a new text attribute.

(3) To delimit a range of line numbers within an existing text attribute.

The semicolon shall be used as a command terminator.
The colon shall be used to indicate concatenation. It has two uses:

(1) In the version-identifier, it concatenates the variation-name with the revision-
number.

(2) It is used to qualify the names of shared attribute-types and attribute-group-types
when used as input-parameters to IRDS Functions (see Subsection 4.9). Suppose ET'1
and ET2 are entity-types sharing a common attribute-type AT. Then ETI:AT can be
used to specify AT within ET1.

The null-mark shall be an implementation-selected special character. Its purpose is two-fold:

(1) It is used to test for or identify a descriptor that does not exist.
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(2) It is used to indicate that the system shall assign a system-generated access-name to
an entity in the add-entity-command.

The asterisk has two uses:

(1) It is part of the comment delimiters /* and */.

(2) It can be used as a matching symbol in specifying search criteria. It designates any
sequence of characters. Note that the asterisk does not match a null-mark, even
though it matches a null sequence of characters.

The question mark can also be used in selection. It represents any single, non-null character.
These characters shall not be used outside of a string-literal for other than their expressed
purposes.

The apostrophe shall be used to denote an IRDS Function. IRDS Functions are syntactic devices
which are used to return information about IRD and IRD Schema descriptors. Their usage is
similar to "predefined attributes" found in several programming languages. They are used in IRD
and IRD Schema output commands.

1.7 Messages
There shall be four levels of messages: information, warning, error, and severe error.

The wording of messages is not specified. This document only identifies warning and error
conditions, which will correspond to warning and error messages. Each of these conditions is
identified by a condition identifier. The condition identifier consists of a one character prefix
followed by a five digit number. The prefix is either a "W", which identifies a warning condi-
tion, or an "E", which identifies an error condition. The first two digits identify the Module of
the standard IRDS. The last three digits identify the condition number within the type of
condition (i.e., conditions "E01001" and "W01001" are both allowed). Information messages and
severe error conditions are regarded as implementation dependent.

The implementor shall provide a mechanism for the installation to customize the wording of
messages.

2 References

This standard refers to the following International standards:

(1) ISO 8824, Information Processing Systems - Open Systems Interconnection -
Specification of Abstract Syntax Notation One (ASN.1)

(2) ISO 8825, Information Processing Systems - Open Systems Interconnection -
Specification of Basic Encoding Rules for Abstract Syntax Notation One (ASN.1)

1-6
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8 Definitions

The following are definitions of terms used in this standard.

access name. In an IRDS, at IRD or IRD schema level, the primary identifier of each entity or
meta-entity, i.e.,, the name by which the entity is known to the user. It consists of the
assigned access name and the version identifier.

alias. An alternate name.

alternate name. An attribute-type of entity-types; instances are used to record in the IRD
names by which entities are known outside the IRDS. The same alternate name may be
associated with more than one entity.

assigned access name. (1) In an IRD, at data content level, a user- or system-assigned name
which, in combination with variation name, provides unique access to an entity when first added
to the IRD. (2) In an IRD, at schema level, a user-assigned name which provides unique access
to a meta-entity when first added to the schema.

assigned descriptive name. In an IRDS, at IRD or IRD schema level, a name for an entity or
meta-entity which is more descriptive than the assigned access name.

attribute. In an IRD, a property of an entity or relationship.

attribute-group. In an IRD, an ordered set of two or more attributes used together, e.g., date
and time-of-day to form date-time.

attribute-group-type. In an IRDS, at IRD schema level, an ordered set of two or more
attribute-types used together, e.g.,, LOW-OF-RANGE and HIGH-OF-RANGE.

attribute-type. In an IRDS, at IRD schema level, the label for a set of attributes which may be
common to an entity-type or a relationship-type.

audit. In a database management system, the independent review and examination of system
activities and records to test adequacy and effectiveness of data security and data integrity
procedures, to ensure compliance with established policy and operational procedures, and to
recommend any necessary changes.

audit trail. A chronological record of system activities which is sufficient to enable the
reconstruction, review, and examination of the sequence of environments and activities
surrounding or leading to each event in the path of a transaction from its inception to output
of final results.

Backus Naur form (BNF). (1) A metalanguage used to specify or describe the syntax of a
language, and in which each symbol, by itself, represents a set of strings of symbols. (2)
Synonymous with Backus normal form.

Backus normal form. Synonym for Backus Naur form.

Base Document. (1) In TC X3H4, a functional specification of a base level (level 0) information
resource dictionary system. This document may include a detailed description of functions to be
supported, as well as the syntax and semantics of a language to be used in operation of the
system. (2) See also Requirements Document.
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BNF. (1) Backus Naur form. (2) Backus normal form.

certification. In computer systems, the technical evaluation, made as part of and in support of
the accreditation process, that establishes the extent to which a particular computer system or
network design and implementation meet a prespecified set of requirements.

computer program. A sequence of instructions suitable for processing by a computer.
Processing may include the use of an assembler, a compiler, an interpreter, or a translator to
prepare the program for execution, as well as to execute it.

data. Any representation of entities, relationships, or attributes such as characters or analog
quantities to which meaning is or might be assigned.

data administration. (1) The responsibility for definition, organization, supervision, and
protection of data. (2) See also data resource management.

data base. (1) A set of data, part or the whole of another set of data, consisting of at least
one file, that is sufficient for a given purpose or for a given data processing system. (2) See
also database.

data definition language (DDL). (1) In a database management system, the set of declarative
statements that describe the contents of a database by defining and specifying all of the
component data elements together with their relationships within a data structure. (2) A
language for defining the logical and/or physical structure of a database.

data dictionary. (1) A subset of a data dictionary/directory that provides definitions for each
data entity. (2) See also data dictionary/directory, information resource dictionary.

data dictionary/directory (DD/D). (1) An inventory of data resources that controls the totality
of data entities within an application. It is the repository of all descriptive information about
each data entity. (2) See also information resource dictionary.

data dictionary/directory system (DD/DS). (1) The computer software system that maintains and
manages a data dictionary/directory. (2) See also information resource dictionary system.

data dictionary system. (1) A computer software system that maintains and manages a data
dictionary. (2) See data dictionary/directory system, information resource dictionary system.

data directory. (1) A subset of a data dictionary/directory that identifies data location and
ownership. (2) See also data dictionary/directory, information resource dictionary.

data directory system. (1) A computer software system that maintains and manages a data
directory. (2) See data dictionary/directory system, information resource dictionary system.

data element. (1) A named unit of data. It can be used to describe the atomic level of data,
whether computerized or manual, as viewed by a user. (2) In database usage, a named identifier
of the entities and attributes that are represented in a database. (3) See element.

data independence. A characteristic of a database such that data structure or content can be
changed without affecting computer application programs.

data integrity. (1) In information processing, the condition in which data is current, consistent,
and accurate. (2) Contrast with system integrity.

1-8
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data management. (1) The function of controlling the acquisition, analysis, storage, retrieval,
and distribution of data. (2) See data resource management.

data manipulation language (DML). In a database management system, the set of statements that
provide the capability for interaction with the database in order to perform certain basic
functions necessary to maintain and use the database.

data model. A description of the organization of data in a manner that reflects the information
structure of the enterprise. (2) See also data structure.

data resource management. (1) The responsibility for planning, organizing, and controlling data
resources consistent with the overall goals and objectives of the enterprise. (2) See information
resource management.

data resources. All manual and automated data used by an enterprise to represent its
information.

data security. The protection of data from accidental or malicious modification or destruction
and from accidental or intentional disclosure to unauthorized personnel.

data structure. (1) The logical relationships which exist among the units of data. (2) An
instance or occurrence of a data model.

database (DB). (1) A large collection of interrelated data that is stored together to serve one
or more applications. (2) In CODASYL, the data defined and described by one schema. (3) A
repository for data sufficient to serve some purpose of an enterprise on a continuing basis. (4)
See also data base.

database administration. The responsibility for definition, organization, supervision, and
protection of a database.

database management system (DBMS). An integrated set of computer system programs that
collectively provide the capabilities required for centralized management, that is, organization,
access, and control of a database.

database schema. (1) The set of statements, expressed in a data definition language, which
provides a complete description of a database, and which includes the names and definitions of

all of the data elements and their associated attributes. (2) See also IRD schema.

database subschema. A subset of a schema which represents a view of a database from the
perspective of a particular application or user.

DB. Database.

DBMS. Database management system.

DD/D. Data dictionary/directory.

DDL. Data description language.

default IRD-schema-view. The IRD-schema-view which automatically becomes the effective IR]j-

schema-view when an IRDS-user is recognized by the IRDS as ready to submit IRDS trans-
actions,
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default IRD-view. The IRD-view which automatically becomes the effective IRD-view when an
IRDS-user is recognized by the IRDS as ready to submit IRDS transactions.

derived data - Data values which are derived from the values of other data by a specified
algorithm.

descriptive name. In an IRDS, at IRD or IRD schema level, a unique and more descriptive name
for an entity or meta-entity. It consists of the assigned descriptive name and the version
identifier.

distributed database. A database that is physically located in two or more distinct locations.
DML. Data manipulation language.

document administration. The responsibility for management, control, formulation, use, and
monitoring of documents throughout the system life cycle.

documentation. The aids provided for understanding the structure and intended uses of an
information system or its components, e.g., flow charts, textual materials, end-user manuals, etc.

domain. The set of possible values of an attribute.
E-R. (1) Entity-relationship. (2) See also entity-relationship data model.

edit. To prepare data for a later operation. Editing may include the rearrangement or the
addition of data, the deletion of unwarranted data, format control, code conversion, and the
application of standard processes such as zero suppression.

effective IRD-schema-view. An IRD-schema-view which identifies the IRD Schema life-cycle-
phase in which entities to be maintained exist. The effective IRDS-user can have only one
effective IRD-schema-view at any one time. A user can change the effective IRD-schema-view
with the set-session-defaults command.

effective IRD-view. An IRD-view which identifies the IRD-partition in which entities to be
maintained exist. The effective IRDS-user can have only one effective IRD-view at any one
time. A user can change the effective IRD-view with the set-session-defaults command.

effective IRDS-user. An IRDS-user entity which is associated by the IRDS with one or more
IRDS transactions.

entity. In an IRDS, at IRD level, any person, place, thing, concept, or event about which data
is or can be recorded.

entity-relationship (E-R) model. A data model based on the concept of entities, relationships
among entities, and attributes of entities and relationships.

entity-type. In an IRDS, at IRD schema level, the label for a set of entities which have
common attribute-types.

exit. Any instruction in a computer program, in a routine, or in a subroutine after the
execution of which control is no longer exercised by that computer program, that routine, or
that subroutine.
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export/import. (1) In an IRDS, pertains to that set of commands, controls, and other procedural
elements necessary to move the contents of one IRD to another. (2) See also portability.

export/import procedure. In an IRDS, the instructions to send to or accept from another IRDS
all or a subset of its metadata.

field. In data processing, defined logical data that is part of a record.

file. A set of related records treated as a unit. A file may be computer oriented or may
consist of a manual set of forms or records.

functionality. The capability to perform a function.

hierarchical model. A data model whose pattern of organization has the form of a tree
structure.

hierarchy. (1) A set of directed relationships between two or more entities such that some
entities are considered owners while others are members. This is distinguished from a network
in that in a hierarchy, each member can have one and only one owner. (2) See also tree
structure.

implementation lock. A lock imposed on meta-entities and meta-relationships by the implementor
that prevents them from being deleted.

information. The meaning that a human being assigns to data by means of the conventions
applied to that data.

information resource. The concept that the information resource which an enterprise uses for
decision making and problem solving should be treated as a resource by the enterprise.

information resource dictionary (IRD). A collection of entities, relationships, and attributes used
by an organization to model its information environment.

information resource dictionary system (IRDS). (1) A computer software system which provides
facilities for recording, storing, and processing descriptions of an organization’s significant

information and information processing resources. (2) A computer software system which

maintains and manages an information resource dictionary.

information resource management. The policy, action, or procedure concerning information (both
automated and nonautomated) which management establishes that serve the overall current and
future needs of the enterprise. Such policies, actions, or procedures would include

considerations of availability, timeliness, accuracy, integrity, privacy, security, auditability,

ownership, use, and cost-effectiveness.

information retrieval. Actions, methods, and procedures for recovering stored data to provide
information on a given subject.

integrity. See data integrity, system integrity.

interface. A point of communication between two or more processes, persons, or other physical
entities.

1-11



AMERICAN NATIONAL STANDARD X3.138-1988

interoperability. (1) In data processing, a characteristic of software which allows it to be run
on more than one type or size of computer and under more than one operating system. (2) See
also portability.

IRD. The database of metadata. See also Information Resource Dictionary.

IRD descriptor. In an IRDS, at IRD level, any entity, relationship, relationship-class, attribute,
or attribute-group.

IRD life cycle phase. In an IRDS, a phase in the life of an IRD entity, or set of IRD entities,
used as a basis for a logical partition of the IRD.

IRD life-cycle-phase integrity. The rules which define what relationships can exist between
entities in different IRD life-cycle-phases.

IRD partition. A logical subset of IRD entities. Each IRD entity exists in one and only one
IRD partition. Every IRD life-cycle-phase is an IRD partition. There can exist other IRD
partitions for special purposes. One such IRD partition is named SECURITY. All security
entities are contained in this IRD partition. Each IRD partition is defined in the IRD Schema
by a meta-entity of type IRD-PARTITION.

IRD Schema. A model of the logical structure of the IRD, consisting of components such as
entity-types, relationship-types, and attribute-types.

IRD Schema descriptor. In an IRDS, at IRD schema level, any meta-entity, meta-relationship,
meta-relationship-class, meta-attribute, or meta-attribute-group of the schema.

IRD Schema extensibility. (1) In an IRDS, the capability to add new IRD schema descriptors,
i.e., entity-types, relationship-types, attribute-types, and attribute-group-types. (2) Contrast
with IRDS extensibility.

IRD Schema life-cycle-phase. In an IRDS, a phase in the life of an IRD Schema meta-entity, or
set of IRD Schema meta-entities, used as a basis for a logical partition of the IRD Schema.

IRD Schema life cycle phase integrity. The set of rules that restrict the meta-relationships that
can be established between meta-entities and restrict the movement of meta-entities from one
IRD Schema life cycle phase to another.

IRD Schema view. In an IRD, an entity of type SCHEMA-VIEW which enables an IRDS user to
maintain IRD schema descriptors within a given schema life-cycle-phase.

IRD structure. The set of all entity types and relationship types that can be instantiated in the
IRD. In Module 1, the IRD structure is defined by the contents of the CONTROLLED IRD
Schema life cycle phase. In Module 4, the Extensible Life Cycle Phase Facility, the IRD
structure is defined by the SCHEMA-STRUCTURE meta-entity named IRD-STRUCTURE.

IRD view. In an IRD, an entity of type IRD-VIEW which enables an IRDS user to maintain IRD
descriptors within a given IRD partition.

IRDS. Information Resource Dictionary System.

IRDS Database. The collective name for the IRD and IRD Schema.
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IRDS extensibility. (1) The capability to create new functionality in the IRDS. (2) Contrast
with IRD schema extensibility.

item. An element of a set of data, e.g., a file may consist of a number of items such as
records which in turn may consist of other items.

language. (1) A set of characters, conventions, and rules that is used for conveying
information. (2) See also semantics, syntax.

life-cycle. A conceptual framework which is used to trace the evolution of objects of certain
classes over time. A life-cycle is divided into phases. An object is identified as existing in a

particular life-cycle-phase. An object shall exist in only one life-cycle-phase at given instance

in time.

life cycle phase. In an IRDS, a phase in the life of an IRD entity, or set of IRD entities, used
as a basis for a logical partition of the IRD.

life cycle phase class. Within the IRDS, a life cycle phase must be of one of three classes:
UNCONTROLLED, CONTROLLED, and ARCHIVED. Entities or meta-entities in an ARCHIVED life
cycle phase class are usually considered obsolete and no longer in use. Entities or meta-entities

in a CONTROLLED life cycle phase class are usually considered as finished, tested, installed, and

in active use. Entities or meta-entities in an UNCONTROLLED life cycle phase are considered
planned, under development, and not yet in active use,

logical data structure. (1) An end-user view of the relationship between data elements. (2) See
also physical data structure.

meta-attribute. In an IRDS, at IRD schema level, a property of a meta-entity or meta-
relationship of its schema.

meta-attribute-group. In an IRDS, at IRD schema level, an ordered set of two or more meta-
attributes used together.

meta-attribute-group-type. In an IRDS, at IRD schema description level, an ordered set of two
or more meta-attribute-types used together, e.g., date and time-of-day.

meta-attribute-type. In an IRDS, at IRD schema description level, a property of a meta-entity-
type or a meta-relationship-type.

meta-entity. (1) In an IRDS, at IRD schema level, a type instantiated in the IRD. (2) In an
IRDS, at IRD schema level, a construct used for control.

meta-entity-type. In an IRDS, at IRD schema description level, the label for a set of meta-
entities with common meta-attribute-types.

meta-relationship. In an IRDS, at IRD schema level, a directed association between meta-
entities.

meta-relationship-class. In an IRD, at schema level, a label for a set of meta-relationships.

meta-relationship-class-type. In an IRD, at schema description level, a label for a set of meta-
relationship types.
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meta-relationship-type. In an IRDS, at IRD schema description level, the label for a set of
meta-relationships with common meta-attribute-types.

metadata. Information about an organization’s information and data activities and holdings.

module. (1) In a computer program, a self-contained subdivision that may be separately
compiled. (2) In an IRDS, a set of capabilities that may be required or optional.

network. In CODASYL, a set of directed relationships between owner and member records such
that a member record may belong to one or more owner relationships.

network model. A data model that consists of a modified tree structure that permits all but the
root record to have multiple ancestor records.

nonrepeating attribute. An attribute such that a single entity or relationship can have at most
one attribute of a given type.

nonrepeating attribute-group. An attribute-group such that a single entity or relationship can
have at most one attribute-group of a given type.

NUL. The null character.

null character (NUL). A control character that is used to accomplish media-fill or time-fill and
that may be inserted into or removed from a sequence of characters without affecting the
meaning of the sequence; however, the control of equipment or the format may be affected by

this character.

panel interface. In an IRDS, a screen-oriented user interface designed to permit interactive
processing.

physical data structure. (1) The form in which data is stored on a medium. (2) See also logical
data structure.

portability. (1) In data processing, the ability to transfer data from one system to another
without being required to recreate or reenter data descriptions or to significantly modify the
application being transported. (2) Synonymous with transportability. (3) See also
interoperability.

procedure. The description of the course of action taken for the solution of a problem.
program. See computer program.

QA. Quality assurance.

quality assurance. All actions that are taken to ensure that a development organization delivers
products that meet performance requirements and adhere to standards and procedures.

record. A set of related data or words treated as a unit, e.g., in stock control, each invoice
could constitute one record.

relationship. In an IRDS, at IRD level, a directed association between entities.

relationship-class. In an IRDS, at IRD level, a label for a set of relationships.
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relationship-class-type. In an IRDS, at IRD schema level, a label for a set of relationship-types.

relationship-type. In an IRDS, at IRD schema level, the label for a set of relationships which
have common attribute-types.

repeating attribute. An attribute for which a single entity or relationship can have multiple
(i.e., n > 1) attributes of that attribute-type.

repeating attribute-group. An attribute-group for which a single entity or relationship can have
multiple (i.e,, n > 1) attribute-groups of that attribute-group-type.

Requirements Document. (1) In TC X3H4, a collection of technical papers and proposals
describing a set of requirements that an information resource dictionary system (IRDS) should
satisfy. Requirements will include the capabilities, and entity, attribute and relationship types
that the IRDS should contain. However, the concepts and capabilities described must represent
state-of-the-art technical feasibility. Appearance in the Document does not imply inclusion in

the Base Document, however, no requirement may appear in the Base Document unless it resides
in the Requirements Document. (2) See also Base Document.

retrieval. (1) In information processing, the act or process of recovering information of data
from storage. (2) See also information retrieval.

retrieval command. In the IRDS, a command in command language that includes data selection
and which may be followed by some action on the selected data.

revision number. (1) In an IRDS, at IRD or IRD schema level, a positive integer consecutively
assigned to each change affecting an IRD entity or meta-entity, respectively. (2) In an IRD, at
data content or schema level, a component of the version identifier of an IRD entity or meta-
entity, respectively. (3) See also version identifier.

scan mask. A string of characters used in object selection that defines a pattern which the
name or string for which it is specified must match.

security partition. In an IRDS, a predefined IRD partition in which security-related entities
must be stored and maintained.

semantics. (1) The relationships of characters or groups of characters to their meanings,
independent of the manner of their use. (2) See also language, syntax.

session. In an IRDS, the period of time between initiation and completion of IRDS use.
SLC. System life cycle.
syntax. (1) The rules governing the structure of a language. (2) See also language, semantics.

system. (1) In data processing, a collection of people, machines, and methods organized to
accomplish a set of specific functions. (2) In data processing, a set of one or more computers,
associated software, peripherals, terminals, human operators, physical processes, information
transfer means, etc., that form an autonomous whole capable of performing information
processing and/or information transfer. (3) In information processing, the people, equipment,
data, procedures, etc., which create, receive, enter, transmit, store, and otherwise use data
within the enterprise to produce information necessary to meet desired objectives. May
encompass any type of information processing system whether computerized or not.

1-15



AMERICAN NATIONAL STANDARD X3.138-1988

system integrity. (1) In data processing, the state in which all system components (hardware,
operating systems, programs, procedures, and data) are logically complete and correct, and
protected. (2) See data integrity.

system life cycle. (1) Those phases and activities associated with, for example, the analysis,
design, development, test, integration, operation, maintenance, and modification of a system. (2)
See also life cycle phase.

transportability. Synonym for portability.

tree structure. In database systems, an arrangement of records that consists of a root, or base
node, which serves as the ancestor of one or more descendent records of a hierarchy whose
successively lower levels occur in a pattern that alternates the ancestor-descendant relationship.
(2) See also hierarchy.

user. In information processing, an individual, organization or facility that makes use of an
information processing system.

user exit. See exit.

validation. In data processing, the checking of data for correctness or compliance with
applicable standards, rules, and conventions.

validation procedure. A set of rules and declarations, structured in order of precedence, which
are used to evaluate the correctness of operations.

variation name. (1) In an IRDS, at IRD or IRD schema level, a label which identifies a grouping
of entities or meta-entities used for control purposes. It is a component of the version
identifier. The variation name of a meta-entity is always blank. (2) See also version identifier.

verification. The demonstration of consistency, completeness, and correctness of software at
each stage and between each stage of the development life-cycle.

version identifier. In an IRDS, at IRD or IRD schema level, a label which distinguishes among
entities or meta-entities with the same assigned access name. It consists of the variation name
and the revision number and is a component of an access name or a descriptive name.

view. In an IRDS, a set of specified entity-types and relationship-types within a single life
cycle phase.

4 Basic Elements

Within this section the basic terminal symbols and most common nonterminal symbols are
defined. Basic grammatical rules are also identified.

4.1 Characters

Function  Define the terminal symbols of the language and the elements of strings.
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Format
digit ::=0 | 1 |2 |3 |4 ]5]6]|7]8]29
upper-case-letter ::=
A|B|]C|D|E|]F|G|H|]I|J|K|L]|M|
N|O|P|]QIR|S|TJ]UJV|IW]|X]Y]Z
lower-case-letter ::=
alblcld]e|f]g|h|]i]j|k]|]1l]m]|
nlo|plqlr|s|t]ulv]|w]|]x]y]z
space ::= /* blank character */
new-line ::= /* implementation-dependent end-of-line indicator */
vertical-bar ::= |
quote-character ::= "
special-character ::=
-z =08 s
ClYylr&l 718 ]# @ ]>]<]|
2t cryrorrreNt =1
vertical-bar | new-line | space | quote-character
null-mark ::= /* implementation-selected-special-character */
letter ::= wupper-case-letter | lower-case-letter
character ::= letter | digit | special-character
letter-or-digit ::= letter | digit
Syntax Rules

(1) Additionally, a special character shall be any character in the implementation-defined
character set other than a digit or a letter.

General Rules None.

4.2 Literals

Function

Format

Specify a non-null value.

asterisk ::= ¥
spacing-character ::= - | _

irds-name-special-character ::= & | & | # | § | @
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irds-name ::= naming-character {naming-character)

I

naming-character spacing-character
letter-or-digit

| irds-name-special-character

unsigned-integer digit { digit )

signed-integer ::= [ + | - ] unsigned-integer
integer ::= signed-integer | unsigned-integer
fixed-point-literal ::= integer [.unsigned-integer]
| integer.
| [ + ] - ] .unsigned-integer

/* fixed-point-literal is not used in Module 1 of the IRDS */

numeric-literal ::= integer-literal
| real-literal

date-time-literal ::= date-literal
| time-literal

integer-literal ::= integer

real-literal ::= signed-real | unsigned-real
signed-real ::= [+|-] unsigned-real
unsigned-real ::= non-fractional-real

| fractional-real
non-fractional-real ::= unsigned-integer
exponent-character
scale-factor
fractional-real ::= unsigned-integer
decimal-point-character
fractional-part
[exponent-character
scale-factor]
exponent-character ::= e | E
scale-factor ::= signed-integer
decimal-point-character ::=

fractional-part ::= unsigned-integer

date-literal ::= specified-date
| current-date-word
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specified-date ::= standard-format-date
| /* implementor-defined-format */

standard-format-date ::= [century-code]
year-code
month-code

day-code
current-date-word ::= CURRENT-DATE
time-literal ::= specified-time

| current-time-word

specified-time ::= standard-format-time
| /* implementor-defined-format */

standard-format-time ::= hour-code
minute-code
[second-code]

current-time-word ::= CURRENT-TIME

century-code ::= digit
digit

year-code ::= digit
digit

month-code ::= 01]02[03|04]05]06]07]08]09]10|11|12

day-code ::= 01]02|03|04|05|06]07|08|09|10|11]12
[13]14|15[16|17|18]|19]20]21|22|23|24
125]26]27]2829]30|31

hour-code ::= 00]01]02]03]04]05]06|07]08]09]10]11
[12]13]14]15]|16|17]18]19]20|21|22|23

minute-code ::= 00]01]02|03|04|05]06]07]08|09]10
[11]12]13|14|15]|16|17|18]19|20|21
[22]23]24]25|26]27]28|29]30|31|32
133]34]35]36(37]38]39(40|41|42]43
|44 45|46 |47 |48]49]50]51]52|53]54
155]56]57|58]59

second-code ::= 00]01|02]|03]04]05|06|07]|08]|09]10
[11]112]13]14]15]16|17|18]19]20]21
122123)24125]26127|28]29|30|31|32
133134]35]36]37]38|39|40]41]42|43
|44145|46147|48149|50]51]|52]53 |54
|55]56]57]|58]|59

string-literal ::= quote-character {character} quote-character

1-19



AMERICAN NATIONAL STANDARD X3.138-1988

null-string ::= /* A quote-character immediately followed by the
same quote-character */

long-string-literal ::= string-literal
short-string-literal ::= string-literal

literal ::= numeric-literal | long-string-literal
| short-string-literal | irds-name

substitution-character ::= % | ?
scan-mask ::= mname-scan-mask | number-scan-mask | string-scan-mask
number-scan-mask ::= numeric-literal | *

name-scan-mask ::=
name-scan-mask-character {name-scan-mask-character)

name -scan-mask-character ::=
spacing-character
| irds-name-special-character
| letter-or-digit
| substitution-character

string-scan-mask ::=
string-scan-mask-unit {string-scan-mask-unit}

string-scan-mask-unit ::=
substitution-character
| short-string-literal
| irds-name-special-character }
| spacing-character
| letter-or-digit

Syntax Rules

) The same quote-character shall be used to delimit a string-literal.

2) If a quote-character shall be to be specified as a character within a string-literal, then
two consecutive quote-characters shall be used to represent the single quote-character
within the string.

3 No distinction shall be made between the null-string and a string-literal containing
only blanks.

4 A long-string-literal can span multiple lines.

®) Substitution characters are used in selection criteria (refer to Subsection 6.33). Their
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All sequences of adjacent asterisks shall be equivalent to a single asterisk. (For exam-
ple, *** means the same as *.)

If two character sequences are separated by an asterisk in a single scan-mask, each
defines a unique non-overlapping character sequence. (Thus, the following character
sequences match the scan-mask ABC*BCD:

ABCBCD ABCABCD ABCXYZBCD
However, ABCD does not match the same scan-mask).

All scan-masks shall be evaluated left to right, and the relative position of character
sequences within a given scan-mask is significant. (Thus, the character sequence
BCDABC would not match the scan-mask ABC*BCD).

If any characters other than an irds-name-special-character or letter-or-digit is to be
part of the scan-mask, they shall be enclosed in quote-characters. For example:

wnr scans for a question-mark in the value
*"A B"™*  scans for the character sequence: upper-case A, blank, upper-case B

Letters enclosed within quote-characters shall be case-sensitive in scanning. Letters
not enclosed within quote-characters are not case-sensitive in scanning. In order to
scan specifically for an upper-case-letter or lower-case-letter, the letter should be
enclosed in quote-characters. Thus:

*"Ob"* matches "Object” but not "OBJECT", and

*ob* or *OB* matches "Object’, "object" and "OBJECT".

"wn "non

In a scan-mask, the "-" spacing-character will match the " " spacing-character, and
vice versa, unless the scan-mask is enclosed within quote-characters.

General Rules

(1
()

3)

4)

(5)

"non

, shall be equivalent to an underline, "

"nn

In an irds-name, a hyphen,

In an irds-name, an upper-case-letter shall be equivalent to the corresponding lower-
case-letter.

The use of plus-sign, minus-sign, decimal-point, and digit in a numeric-literal shall be
in accordance with the conventions of fixed-point notation.

The maximum lengths of long-string-literal and short-string-literal shall be implemen-
tation-dependent. The maximum length of short-string-literal should be chosen so that
a line of text can be entered without break via the primary input device in use. The
maximum length of long-string-literal should enable an entire text attribute being
specified in one long-string-literal. A minimum value for the maximum length of a
long-string-literal shall be 32767. See Subsection 6.7.

The minimum range of integers shall be -32768 through 32767. The implementor may
extend this range.
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(6) The maximum length of a line of text shall be implementation dependent. The minimum
value for the maximum length of a line of text shall be 72 characters.

) The use of CURRENT-DATE shall be the equivalent of the complete specification of
the current date.

® The use of CURRENT-TIME shall be the equivalent of the complete specification of the
current date.

()] An invalid date shall not be specified.

4.3 Tokens

Function Specify lexical units.
Format
comment ::=

slash asterisk {character)
asterisk slash

token ::= regular-token .| delimiter-token
regular-token ::= irds-name 4.2
| scan-mask 4.2
| irds-word
| numeric-literal 4.2
| date-time-literal
| string-literal
| comment
irds-word ::=
/* All irds-words are listed alphabetically below. */
/* Those irds-words which are reserved are identified later. */
access-name-word ::= ACCESS -NAME
activate-word ::= ACTIVATE
add-word ::= ADD
after-word ::= AFTER
all-word ::= ALL
alternate-name-word ::= ALTERNATE -NAME
and-word ::= AND
ascending-word ::= ASCENDING
ASN-word ASN
assigned-word ::= ASSIGNED
attribute-group-type-word ::= ATTRIBUTE-GROUP-TYPE
attributes-word ::= ATTRIBUTES
attribute-type-word ::= ATTRIBUTE-TYPE
attribute-type-validation-data-word ::= ATTRIBUTE-TYPE-VALIDATION-DATA
attribute-type-validation-procedure-word ::= ATTRIBUTE-TYPE-VALIDATION-
PROCEDURE
build-word ::= BUILD
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check-word ::= CHECK
command-imperative-word ::= COMMAND - IMPERATIVE
context-word ::= CONTEXT
controlled-word ::= CONTROLLED
copy-word ::= COPY
create-word ::= CREATE
cumulative-word ::= CUMULATIVE
current-word ::= CURRENT
deactivate-word ::= DEACTIVATE
decoded-word ::= DECODED
defaults-word ::= DEFAULTS
delete-word ::= DELETE
descending-word ::= DESCENDING
descriptive-name-word ::= DESCRIPTIVE-NAME
difference-word ::= DIFFERENCE
directly-word ::= DIRECTLY
each-word ::= EACH
encoded-word ::= ENCODED
entities-word ::= ENTITIES
entity-access-name-word ::= ENTITY-ACCESS-NAME
entity-descriptive-name-word ::= ENTITY-DESCRIPTIVE-NAME
entity-word ::= ENTITY
entity-list-word ::= ENTITY-LIST
entity-type-word ::= ENTITY-TYPE
except-word ::= EXCEPT
exclude-word ::= EXCLUDE
exists-word ::= EXISTS
exit-word ::= EXIT
export-word ::= EXPORT

file-word ::= FILE

first-word ::= FIRST

for-word ::= FOR

format-word FORMAT
forward-word ::= FORWARD
from-word ::= FROM

help-word ::= HELP
highest-word ::= HIGHEST
impact-word ::= IMPACT
import-word ::= IMPORT

in-word ::= IN
increment-word ::= INCREMENT
indirectly-word ::= INDIRECTLY
individual-word ::= INDIVIDUAL
intersect-word ::= INTERSECT
inverse-word ::= INVERSE
IRD-partition-word ::= IRD-PARTITION
IRD-schema-word ::= IRD-SCHEMA
IRD-schema-views-word ::= IRD-SCHEMA-VIEWS
IRD-view-word ::= IRD-VIEW
IRD-word ::= IRD
IRDS-defaults-word ::= IRDS -DEFAULTS
IRDS-limits-word ::= IRDS-LIMITS

IRDS -reserved-names-word ::= IRDS-RESERVED-NAMES
is-word ::= 18
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last-word ::= LAST
life-cycle-phase-word ::= LIFE-CYCLE-PHASE
lines-word ::= LINES
list-name-word ::= LIST-NAME
load-word ::= LOAD

lowest-word ::= LOWEST
maximum-word ::= MAXIMUM
message-word ::= MESSAGE
meta-attributes-word ::= META-ATTRIBUTES
meta-entities-word ::= META-ENTITIES
meta-entity-access-name-word ::= META-ENTITY-ACCESS-NAME
meta-entity-descriptive-name-word ::= META-ENTITY-DESCRIPTIVE-NAME
meta-entity-word ::= META-ENTITY
meta-entity-type-word ::= META-ENTITY-TYPE
meta-relationship-word ::= META-RELATIONSHIP
meta-relationships-word ::= META-RELATIONSHIPS
minimal-word ::= MINIMAL
modify-word ::= MODIFY

name-word ::= NAME

names-word ::= NAMES

new-word ::= NEW

no-word ::= NO

not-word ::= NOT

of-word ::= OF

on-word ::= ON

only-word ::= ONLY

or-word ::= OR

order-word ::= ORDER

other-word ::= OTHER
output-word ::= OUTPUT

page-word ::= PAGE

panel-word ::= PANEL
profiles-word ::= PROFILES
quality-indicator-word ::= QUALITY-INDICATOR
quality-word ::= QUALITY
related-word ::= RELATED
relationship-class-type-word ::= RELATIONSHIP-CLASS-TYPE
relationship-word ::= RELATIONSHIP
relationship-type-word ::= RELATIONSHIP-TYPE
relationships-word ::= RELATIONSHIPS
replace-word ::= REPLACE
resequenced-word ::= RESEQUENCED
revision-word ::= REVISION
route-word ::= ROUTE

save-word ::= SAVE

select-word ::= SELECT
sequence-word ::= SEQUENCE

set-word ::= SET

show-word ::= SHOW

sort-word ::= : SORT

source-word ::= SOURCE

start-word ::= START

status-word ::= STATUS

subtract-word :: SUBTRACT
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suffix-word ::= SUFFIX
syntax-word ::= SYNTAX
target-word ::= TARGET
through-word ::= THROUGH

to-word ::= TO

union-word ::= UNION
unlock-word ::= UNLOCK
using-word ::= USING
variation-names-data-word ::= VARTATION-NAMES -DATA
variation-word ::= VARIATION
version-word ::= VERSION
view-word ::= VIEW

views-word ::= VIEWS

where-word ::= WHERE

with-word ::= WITH

xor-word ::= XOR
boolean-operator ::= and-word | or-word | xor-word | not-word

command-imperative ::=

/* The command imperative shall be the sequence of irds-words which:

(6)) begin a command,
2) uniquely identify that command, and
3 are not part of any command-clause.

For example, the command-imperative for the add-entity-command consists of the two
irds-words in order: add-word entity-word.

The concept is important for identifying a command and identifying where the next
command shall be should the prior command be invalid and not properly terminated. */

delimiter-token ::=  space | new-line
| relational-operator
AR
relational-operator ::= equals
greater-than
less-than

greater-than-or-equal
less-than-or-equal
not-equal

equals
greater-than ::= >

less-than ::= <
greater-than-or-equal ::= >=

less-than-or-equal ::= <=
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not-equal ::= <>
Syntax Rules

(1) An IRDS command stream consists of a series of regular tokens delimited by delimiter
tokens

(2) The implementor may provide abbreviations for each designated irds-word. The
abbreviated form of an irds-word may be used wherever the full form can be used.

(3)  Boolean-operators have the following order of precedence:
not-word, and-word, xor-word, or-word

General Rules None.

4.4 Entity and Meta-Entity Names
Function To identify rules for the identification of entities or meta-entities.
Format
IRD-name-space ::=
{ entity-access-name }
{ entity-descriptive-name )}
entity-access-name ::=
new-entity-access-name
| existing-entity-access-name
new-entity-access-name ::= access-name
existing-entity-access-name ::= access-name
entity-descriptive-name ::= descriptive-name
IRD-schema-name-space ::=
{ meta-entity-access-name }
{ meta-entity-descriptive-name )}
meta-entity-access-name ::=
new-meta-entity-access-name
| existing-meta-entity-access-name
new-meta-entity-access-name ::= access-name
existing-meta-entity-access-name ::= access-name
meta-entity-descriptive-name ::= descriptive-name
access-name ;.=

assigned-access-name
[ version-identifier ]
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descriptive-name ::=

assigned-descriptive-name

[ version-identifier ]
assigned-access-name ::= irds-name 4.2
assigned-descriptive-name ::= irds-name 4.2
version-identifier ::=

( variation-name : revision-number )

| ( variation-name )

| ( revision-number )

variation-name ::=

letter 4.1
[ irds-name ] 4.2
| null 4.2

revision-number ::=
unsigned-integer 4.2

name-scan-pattern ::=

name - scan-mask 4.2
[ ( name-scan-mask 4.2
[ : number-scan-mask ] ) ] 4.2

Syntax Rules

1

2)

The Syntax Rules for the IRD-name-space shall be as follows:

(a)

(b)

(c)

The minimum and maximum length of an assigned-access-name for an entity can
defined on an ENTITY-TYPE basis.

The assigned-access-name for an entity shall conform to the format defined by the
optional PICTURE meta-attributes of the entity’s corresponding ENTITY-TYPE as
defined in the IRD Schema. If no PICTURE meta-attributes are specified in the
ENTITY-TYPE meta-entity, any irds-name shall be regarded as valid.

Defaulting of version-identifier shall be as follows:

@) If variation-name is not specified, a null variation-name shall be assumed.

(i) If revision-number is not specified, then the highest existing revision-number
with the specified or assumed variation-name shall be assumed.

The Syntax Rules for the IRD-schema-name-space shall be as follows:

(a)

(b)

If revision-number is not specified, then the highest existing revision-number shall be
assumed.

For new-meta-entity-access-name:

@) If version-identifier is specified, it shall be ’(1)’.
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6))

(i) If version-identifier is not specified, then version-identifier defaults to ’(1)’.

All characters, including spacing-characters, of an irds-name shall be significant and count
in the total number of characters for the name.

General Rules

(1)
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The General Rules for the IRD-name-space shall be as follows:

(a)
(b)

(©

G))

(e)
®

@

(h)

®

®

(k)

®

For every entity
There shall be an entity-access-name which uniquely identifies the entity.

There can be a descriptive-name. If provided, the descriptive-name shall uniquely
identify the entity.

Two entities can have the same assigned-descriptive-names, if and only if they have
the same assigned-access-names.

The version-identifier of the entity’s descriptive-name shall be the same as the
version-identifier of its access-name.

The entity’s assigned-access-name and assigned-descriptive-name can be identical.

The maximum allowed length of the entity’s assigned-access-name shall be >= 31
characters.

The maximum allowed length of an assigned-descriptive-name shall not be less than
the maximum length for the entity’s assigned-access-name.

The maximum allowed length of an assigned-descriptive-name shall be the same as
the maximum allowed length of a short-string-literal.

If n entities exist with the same assigned-access-name and the same revision-
number, but with n different, non-null variation-names, then variation-name shall be
used as part of the entity-access-name in order to uniquely identify each entity.

If the variation-name component of name-scan-pattern is an asterisk, the asterisk
shall match a null variation-name.

For new-entity-access-name:
(i) The entity’s assigned-access-name:

(A) shall not be the same as that of any entity which exists within the
IRD, and

(B) cannot be the same as the assigned-descriptive-name of any entity
which exists in the IRD.

(ii) If no variation-name is specified, a null value shall be assumed. A null vari-
ation-name shall always be valid.

For existing-entity-access-name:



2

(m)

(n)

(o)
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@) The entity’s assigned-access-name shall be the name of an entity which
exists in the IRD.

(i) The variation-name shall default to null.

(iii) The revision-number shall default to the highest revision-number of any
entity with the same assigned-access-name and variation-name as existing-
entity-access-name.

@iv) The access-name shall identify an entity which is in the IRD-partition
corresponding to the specified or default IRD-view(s) in effect.

For every entity-type

The absolute maximum length of the assigned-access-name for entities of that type
shall be an implementor option.

Each system-generated assigned-access-name, for entities of that type, shall be of
the form PN, where, if the meta-attribute of type START-NAME for that entity-
type is PRIE2 ... kj:

@ P is the prefix specified for the START-NAME for the entity-type.
(ii) N is an integer that falls in the range L <= N <= U, where

L = (R1)*(10**(kj-1)) + ... + kj, and
U= (9*QA0**(kj-1) + ... + 9.

Each prefix shall be a valid irds-name.

The range of system-generated assigned-access-names shall be disjoint across all

entity-types.

Non-system-generated assigned-access-names (i.e., user-supplied assigned-access-
names) shall never fall in the existing or potential range of any system-generated
assigned-access-names.

The General Rules for the IRD-schema-name-space shall be as follows:

(a)

(b)
(c)

For every meta-entity

The revision-number shall have a value of 1 for a meta-entity of one of the
following types:

IRD-PARTITION

IRDS -DEFAULTS
IRDS-LIMITS
IRDS-RESERVED-NAMES
NAMES
QUALITY-INDICATOR

There shall be a meta-entity-access-name which uniquely identifies the meta-entity.

There can be a meta-entity-descriptive-name. If provided, it shall uniquely identify
the meta-entity.
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(d) The version-identifier of the meta-entity’s meta-entity-descriptive-name shall be the
same as the version-identifier of its meta-entity-access-name.

(e) Two meta-entities can have the same assigned-descriptive-names if and only if they
have the same assigned-access-names.

() The meta-entity’s assigned-access-name and assigned-descriptive-name can be
identical.

(g) For new-meta-entity-access-name, the meta-entity’s assigned-access-name shall not
be equal to:

@ The assigned-access-name of any existing meta-entity,
(ii) The assigned-descriptive-name of any existing meta-entity,
(iii) The meta-entity-substitute-name of any existing meta-entity, or
@iv) The inverse-name of any existing meta-entity.
(h) For existing-meta-entity-access-name:

@) The specified assigned-access-name shall be the assigned-access-name of at
least one meta-entity.

(ii) If version-identifier is specified, the resulting meta-entity-access-name shall
exactly match the meta-entity-access-name of an existing meta-entity.

(iii) If version-identifier is not specified, the revision-number defaults to the
highest revision-number for any existing meta-entity with the specified
assigned-access-name.

@iv) The access-name shall identify a meta-entity which is in the IRD Schema
life-cycle-phase corresponding to the specified or default IRD-schema-view(s)
in effect.

There shall be no naming restrictions based on the meta-entity-type for meta-entity
names.

Error and Warning Conditions
(1)  Error E01007: Entity-access-name conflict. General Rule (1)(k) has been violated.

(2)  Error E01009: Entity does not exist or is not visible. General Rule (1)(1) has been
violated.

(8)  Error E01065: Meta-entity already exists. General Rule (2)(g) has been violated.

(4) Error E01066: Meta-entity assigned-access-name conflicts with meta-entity-substitute-
name. General Rule (2)(g) has been violated.

(5)  Error E01068: Meta-entity assigned-access-name conflicts with inverse-name. General
Rule (2)(g) has been violated.
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(6) Error E01067: Meta-entity does not exist or is not visible. General Rule (2)(h) has been
violated.

(7 Error E01069: Invalid meta-entity name format. One or more of the following situations
has occurred:

(a) The meta-entity’s assigned-access-name part contained an invalid character.
(b) The meta-entity’s version-identifier part is not valid.

(¢c) The length of the meta-entity’s assigned-access-name exceeded the maximum length
allowed.

(8 Error E01070: Meta-entity assigned-access-name conflicts with assigned-descriptive-name
of an existing meta-entity. General Rule (2)(g) has been violated.
4.5 Attributes
Function Specify or identify the following:
(1) The value of a non-repeating attribute;
(2) A single value of a repeating attribute;
(3) All values of a repeating attribute;
(4) The value of a non-repeating attribute-group;
(5) One attribute-group within a repeating attribute-group.
Format
/* the value of a non-repeating attribute or a single value of a repeating attribute */

attribute ::=
text-attribute | non-text-attribute

non-text-attribute ::=
short-string-literal
| irds-name
| numeric-literal
| date-time-literal
| null-mark

~FEAEEH
RPN

text-attribute ::= string-literal-list

-

string-literal-list ::= ‘ ‘ 4.
string-literal [,string-literal-list] 4.2

/* all values of a repeating attribute */
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repeating-attribute-list ::=
non-text-attribute
[ , repeating-attribute-list ]

/* the value of a non-repeating attribute-group or one attribute-group within a repeating
attribute-group */

attribute-group ::=
attribute-group-positional-format
| attribute-group-non-positional-format

attribute-group-positional-format ::=
( attribute-1 | null
{, attribute-i | null }
[, last-attribute-of-group ] )

attribute-group-non-positional-format ::=
( component-attribute-type-l-designator =
component-attribute-1
{ [,] component-attribute-type-i-designator =
component-attribute-i } )

attribute-1 ::= non-text-attribute

attribute-1i ::= non-text-attribute
last-attribute-of-group ::= non-text-attribute
component-attribute-type-1l-designator ::= irds-name 4.2

component-attribute-type-i-designator ::= irds-name 4.2

component-attribute-1 ::= non-text-attribute
component-attribute-i ::= non-text-attribute

Syntax Rules

(1)  Each attribute shall conform to the format and value constraints of the associated
ATTRIBUTE-TYPE as defined in the IRD Schema.

(2) Each attribute of a repeating attribute shall be unique.

(8)  Within an attribute-group, null values shall not be allowed for component attributes whose
corresponding attribute-types are SIGNIFICANT within the corresponding attribute-group-
type. (A non-repeating attribute-group-type need not have any SIGNIFICANT component
attribute-types. A repeating attribute-group-type shall have at least one SIGNIFICANT
component attribute-type.)

(4) In the attribute-group-non-positional-format, each component-attribute-type-designator
shall be unique.

(5)  Any non-text-attribute can be enclosed in quotes, i.e., be specified as a short-string-
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literal. However, all validation rules for the attribute-type shall then apply to the
contents of the short-string-literal. If null-mark is enclosed in quotes, the value of the
attribute shall be assumed to be the null-mark character. (Note that it is possible for an
ATTRIBUTE-TYPE to have an irds-word as a permissible value. Enclosing the value in
quotes in this case will eliminate any ambiguity.)
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(6) The value of an attribute shall be enclosed in quotes if it contains any special-purpose
character (as defined in Subsection 1.4) or any special-character which is not a naming-
character.

(7  No non-text-attribute can span a line, i.e., the new-line character shall not be valid in
any non-text-attribute.

(8) If multiple string literals are specified for a text attribute, each literal will define a set
of one or more lines.

General Rules
(1)  The order of attributes in a repeating-attribute-list shall not be significant.

(2)  Each attribute-i in an attribute-group-positional-format shall be associated with the
component-attribute-type at the i-th relative position within the attribute-group-type as
determined by the GROUP-POSITION meta-attribute of the ATTRIBUTE-GROUP-TYPE to
ATTRIBUTE-TYPE meta-relationship-type.

(3)  Each component-attribute-type-i-designator in the attribute-group-non-positional-format
shall be an ATTRIBUTE-TYPE in the IRD Schema.

(4)  Attribute-group shall be associated with an ATTRIBUTE-GROUP-TYPE defined in the IRD
Schema.

(5)  Each component-attribute-type-i-designator specified in the attribute-group-non-
positional-format shall be related to the corresponding ATTRIBUTE-GROUP-TYPE in the
IRD Schema.

(6) If an attribute-group-non-positional-format is used to declare a new or replacement value
for an attribute-group or repeating attribute-group, and if a component ATTRIBUTE-TYPE
of the ATTRIBUTE-GROUP-TYPE is not specified, then no change of value shall be
assumed for the corresponding attribute.

NOTES:

(1) A repeating attribute is defined as one for which a single entity or relationship can have multiple (i.e., n > 1)
attributes of that type. The same applies for a repeating attribute-group.

(2) A non-repeating attribute is defined as one for which a single entity or relationship can have at most one
attribute of that type. The same applies for a non-repeating attribute-group.
4.6 Type Designators
Function These are tokens used in the IRD language which refer to IRD Schema descriptors.
Format
type-designator ::=
entity-type-designator
| relationship-type-designator
| relationship-class-type-designator

| attribute-type-designator
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| attribute-group-type-designator
entity-type-designator ::= meta-entity-designator
relationship-type-designator ::= meta-entity-designator
relationship-class-type-designator ::= meta-entity-designator

attribute-type-designator ::= meta-entity-designator

attribute-group-type-designator meta-entity-designator

IRD-life-cycle-phase-designator meta-entity-designator
quality-indicator-designator ::= meta-entity-designator
meta-entity-designator ::=
meta-entity-assigned-access-name
| meta-entity-substitute-name

meta-entity-assigned-access-name ::=
assigned-access-name 4.4

meta-entity-substitute-name ::= irds-name
path ::=
forward-association-designator
| inverse-association-designator
forward-association-designator ::=
relationship-type-designator
| relationship-class-type-designator
inverse-association-designator ::=
relationship-type-inverse-name

| relationship-class-type-inverse-name

relationship-type-inverse-name ::=
inverse-name

relationship-class-type-inverse-name ::=
inverse-name

inverse-name ::= irds-name
Syntax Rules None.
General Rules
(1)  Life-cycle-phase-designator shall be the assigned-access-name or meta-entity-substitute-

name of a meta-entity of type IRD-PARTITION, with a LIFE-CYCLE-PHASE-CLASS meta-
attribute.
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(2)  Quality-indicator-designator shall be the assigned-access-name or meta-entity-substitute-
name of a meta-entity of type QUALITY-INDICATOR.

(8)  Each type-designator shall be the assigned-access-name or meta-entity-substitute-name of
a meta-entity in the CONTROLLED IRD Schema life-cycle-phase.

(4)  For type-designators:

(a)
(b)

(©)

(d)

(e)

Entity-type-designator shall correspond to a meta-entity of type ENTITY-TYPE.

Relationship-type-designator shall correspond to a meta-entity of type RELA-
TIONSHIP-TYPE.

Relationship-class-type-designator shall correspond to a meta-entity of type
RELATIONSHIP-CLASS-TYPE.

Attribute-type-designator shall correspond to a meta-entity of type ATTRIBUTE-
TYPE.

Attribute-group-type-designator shall correspond to a meta-entity of type
ATTRIBUTE-GROUP-TYPE.

(5) Inverse-association-designators shall be equal to an INVERSE-NAME meta-attribute of one
meta-entity of type RELATIONSHIP-TYPE or RELATIONSHIP-CLASS-TYPE which is in the
CONTROLLED IRD Schema life-cycle-phase.

4.7 IRD Schema Language Tokens

Function

To identify those tokens which are unique to the language and which interact with

the IRD Schema.,

Format

meta-attribute ::=
short-string-literal
| numeric-literal
| irds-name
| null-mark

~FE e
HNDNDN

repeating-meta-attribute-list ::=
meta-attribute
[ [,] repeating-meta-attribute-list ]

meta-attribute-group ::=
( meta-attribute-1 | null
{, meta-attribute-i | null )}
[, last-meta-attribute ] )

meta-attribute-group-list ::=
meta-attribute-group
[ [,] meta-attribute-group-list ]

meta-attribute-1 ::= meta-attribute
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meta-attribute-i ::= meta-attribute
last-meta-attribute ::= meta-attribute

IRD-schema-life-cycle-phase ::=
UNCONTROLLED
| CONTROLLED
| ARCHIVED

meta-relationship-identifier ::=
meta-entity-l-access-name
meta-relationship-type-or-class-type
meta-entity-2-access-name
[ key-meta-attribute ]

meta-entity-l-access-name ::=
meta-entity-access-name

meta-entity-2-access-name ::=
meta-entity-access-name

meta-relationship-type-or-class-type ::=
meta-relationship-type

| meta-relationship-class-type

meta-relationship-type ::=

4.4

4.4

RELATIONSHIP-TYPE-MEMBER-OF-RELATIONSHIP-CLASS-TYPE

RELATIONSHIP-TYPE-CONNECTS -ENTITY-TYPE
RELATIONSHIP-TYPE-CONTAINS -ATTRIBUTE -GROUP-TYPE
RELATIONSHIP-TYPE-CONTAINS -ATTRIBUTE-TYPE
ENTITY-TYPE-CONTAINS-ATTRIBUTE-GROUP-TYPE

ENTITY-TYPE-USES-VARIATION-NAMES -DATA
ATTRIBUTE-GROUP-TYPE-CONTAINS -ATTRIBUTE-TYPE

ATTRIBUTE-TYPE-USES -ATTRIBUTE-TYPE-VALIDATION-DATA
ATTRIBUTE-TYPE-USES-ATTRIBUTE-TYPE-VALIDATION-PROCEDURE

I
I
I
I
| ENTITY-TYPE-CONTAINS-ATTRIBUTE-TYPE
I
I
I
I

meta-relationship-class-type ::=
CONNECTS
| CONTAINS
| USES
| MEMBER-OF

key-meta-attribute ::=
simple-meta-attribute-command-clause

meta-entity-type ::=
entity-type-word
| relationship-class-type-word
| relationship-type-word
| attribute-type-word
| attribute-group-type-word
| IRD-partition-word
| quality-indicator-word

L R P SR
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attribute-type-validation-procedure-word
attribute-type-validation-data-word
variation-names-data-word

names-word

IRDS-1imits-word

IRDS-defaults-word
IRDS-reserved-names-word

B S ST D S S
WWwWwwwww

meta-attribute-type ::=

non-repeating-meta-attribute-type
repeating-meta-attribute-type
component-meta-attribute-type
text-meta-attribute-type

non-repeating-meta-attribute-type ::=

simple-meta-attribute-type
system-maintained-meta-attribute-type

simple-meta-attribute-type ::=

I
I
I
I
I
I
I
|
I
I
I
I
I
l
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

ENTITY-CLASS

FORMAT

GROUP-POSITION

INTEGER-LIMIT

LINE-COUNT-LIMIT

LINE-LENGTH- LIMIT

MAXIMUM-ATTRIBUTE- LENGTH
MAXIMUM-ENTITY-ASSIGNED-ACCESS -NAME- LENGTH

MAXIMUM- ENTITY-ASSIGNED-ACCESS -NAME- LENGTH- DEFAULT
MAXIMUM-ENTITY-ASSIGNED-ACCESS -NAME-LENGTH-LIMIT
MAXIMUM-ENTITY-ASSIGNED-DESCRIPTIVE-NAME- LENGTH
MAXIMUM-ENTITY-ASSIGNED-DESCRIPTIVE-NAME - LENGTH-DEFAULT
MAXIMUM-ENTITY-ASSIGNED-DESCRIPTIVE-NAME- LENGTH-LIMIT
MAXIMUM-META-ENTITY-ASSIGNED-ACCESS-NAME - LENGTH-LIMIT
MAXIMUM-META-ENTITY-ASSIGNED-DESCRIPTIVE-NAME-LENGTH- LIMIT
MAXIMUM-NUMBER - OF - OCCURRENCES

MAXIMUM - NUMBER - OF - OCCURRENCES - DEFAULT

MAXIMUM - NUMBER - OF - OCCURRENCES - LIMIT
MINIMUM-ATTRIBUTE - LENGTH
MINIMUM-ENTITY-ASSIGNED-ACCESS-NAME - LENGTH
MINIMUM-ENTITY-ASSIGNED-ACCESS - NAME-LENGTH-DEFAULT
MINIMUM-ENTITY-ASSIGNED-DESCRIPTIVE-NAME-LENGTH
MINIMUM-ENTITY-ASSIGNED-DESCRIPTIVE-NAME-LENGTH- DEFAULT
ORIGIN

STANDARD-MODE

POSITION

SEQUENCE - PARAMETER

SEQUENCED

SIGNIFICANT-ATTRIBUTES

SINGULAR

START-NAME

STRING-LENGTH-LIMIT

SYSTEM-GENERATED

VALIDATION-TYPE

VARIATION-LENGTH-LIMIT
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system-maintained-meta-attribute-type ::=
audit-meta-attribute-type
| static-meta-attribute-type
| control-meta-attribute-type

audit-meta-attribute-type ::=
ADDED-BY
| LAST-MODIFIED-BY
| NUMBER-OF-TIMES-MODIFIED

static-meta-attribute-type ::=
COMMON-TO-ENTITY-TYPES
| CONNECTABLE
| TEXT-IN-GROUPS-ALLOWED

control-meta-attribute-type ::=
IMPLEMENTATION-LOCK
| LIFE-CYCLE-PHASE-CLASS
| NUMBER-OF-INSTANCES
| SYSTEM-LOCK
| SYSTEM-MAINTAINED

repeating-meta-attribute-type ::=
INVERSE-NAME
| META-ENTITY-SUBSTITUTE-NAME
| PICTURE
| RESERVED-ENTITY-NAME
| RESERVED-META-ENTITY-NAME
| VARIATION

component-meta-attribute-type ::=
DECODED-VALUE
| ENCODED-VALUE
| HIGH-VALUE
| LOW-VALUE
| SYSTEM-DATE
| SYSTEM-TIME

text-meta-attribute-type ::=
DESCRIPTION-OF-RULES
| PURPOSE

meta-attribute-group-type
repeating-meta-attribute-group-type
| audit-meta-attribute-group-type

repeating-meta-attribute-group-type ::=
DATA-RANGE
| DATA-VALUE

audit-meta-attribute-group-type
DATE-TIME-ADDED
| DATE-TIME-LAST-MODIFIED
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Syntax Rules

(1)  Each meta-relationship has precisely one meta-relationship-type. The meta-relationship-
types are defined in Subsection 9.2.

(2) The meaning, purpose, and validation rules of each meta-attribute-type are defined in
Subsection 9.3.

(8) The association between meta-entity-types and meta-attribute-types is defined in
Subsection 9.4.

(4)  The correspondence between meta-relationship-types and meta-attribute-types is defined in
Subsection 9.5.

(5)  The association between meta-attribute-group-types and their components-meta-attribute-
types is defined in Subsection 9.6.

(6) The association between meta-entity-types and meta-attribute-group-types is defined in
Subsection 9.7. o

()  The implementor may provide abbreviations for each designated meta-relationship-class-

type, meta-entity-type, meta-attribute-type, and meta-attribute-group-type.

General Rules

(1)

2

3

4

(5)

(6)

Meta-entity-substitute-names for each meta-entity are META-ENTITY-SUBSTITUTE-NAME
meta-attributes.

The inverses of relationship-type and relationship-class-type meta-entities shall be
INVERSE-NAME meta-attributes of the corresponding meta-entities.

Simple-meta-attributes can have user designated values. They may be optional, required,
or fixed within any meta-entity-type or meta-relationship-type. Consult Section 9 for
details on specific meta-attribute-types.

System-maintained meta-attributes shall be maintained by the system. The user can test
these values in selection criteria, and request that these meta-attributes be shown. The
user shall not directly assign values to these meta-attributes.

Subsection 9.2.1 defines which meta-relationship-types have key-meta-attribute-types. A
key-meta-attribute shall be specified only for meta-relationships of those types. The
allowed values for such meta-attribute-types are defined in Subsection 9.3 in the
description of the meta-attribute-types.

The rules for system-maintained meta-attributes are defined in the constraints for each
such meta-attribute-type in Subsection 9.3.

4.8 Security Tokens

Function To identify those tokens which identify security desycriptors.k
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Format

security-entity-name ::=
assigned-access-name 4.4

Syntax Rules

(1)  Version-identifiers shall not be specified for entities whose types are security-entity-

types.

General Rules
(1)  There shall be one and only one security-partition-designator, named SECURITY.
(2)  All security entities shall be in the security-partition named SECURITY.

(@)  There shall be no relationship which relates any entity in the security-partition-
designator named SECURITY to any entity in any other partition.

(4)  The security-attribute-types are those attribute-types in the CONTROLLED IRD Schema
life-cycle-phase which are associated with either a security entity-type or a security
relationship-type in the CONTROLLED IRD Schema life-cycle-phase.

4.9 IRDS Functions

Function To obtain some property of an IRD descriptor or IRD Schema descriptor. The
value returned by the function can be used in selection criteria.

Format

irds-function ::=
length-function
.| count-function
| lines-function

length-function ::=
length-function-qualifier’'LENGTH

count-function ::=
count-function-qualifier'COUNT

lines-function ::=
lines-function-qualifier’'LINES

length-function-qualifier ::=
non-repeating-attribute-type-designator
| non-repeating-meta-attribute-type
| entity-access-name-word
| meta-entity-access-name-word
| entity-descriptive-name-word
| meta-entity-descriptive-name-word

IR A I
wwwww
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count-function-qualifier ::=
attribute-type-designator
| meta-attribute-type
| attribute-group-type-designator
| meta-attribute-group-type

ENE S S S
NoNO

lines-function-qualifier ::=
text-attribute-type-designator
| text-meta-attribute-type 4.7

non-repeating-attribute-type-designator ::=
attribute-type-designator 4.6

text-attribute-type-designator ::=
attribute-type-designator 4.6

Syntax Rules

1

(2)

3)

4)

(%)

The function-identifier CCOUNT, 'LENGTH, 'LINES) shall be specified immediately after
the corresponding function-qualifier. No intervening spaces shall be allowed.

Non-repeating-attribute-type-designator shall be a valid meta-entity assigned-access-name
or meta-entity-substitute-name of an attribute-type meta-entity which is in the
CONTROLLED life-cycle-phase, and for which the value of SINGULAR is YES within the
qualifying entity-type or relationship-type.

Attribute-type-designator shall be a valid meta-entity-access-name or meta-entity-
substitute-name of an attribute-type meta-entity in the CONTROLLED life-cycle-phase.

Attribute-group-type-designator shall be a valid meta-entity-access-name or meta-entity-
substitute-name of an attribute-group-type meta-entity in the CONTROLLED life-cycle-
phase.

Text-attribute-type-descriptor shall be a valid meta-entity-access-name or meta-entity-
substitute-name of an attribute-type meta-entity which is in the CONTROLLED life-cycle-
phase, and which has a PICTURE meta-attribute equal to TEXT.

General Rules

1

(2)

The 'LENGTH function shall return an integer identifying the length in characters of the
identified attribute or meta-attribute, or the length in characters of the assigned-access-
name of the identified entity-access-name or meta-entity-access-name.

The ’COUNT function shall return an integer identifying the number of:

(a) Attributes or attribute-groups of the identified type, when an attribute-type or
attribute-group-type has been specified. If the attribute or attribute-group does not
exist within a given entity or relationship, the '"COUNT function shall return a value
of zero. For existing non-repeating attributes and attribute-groups, the 'COUNT
function shall return a value of 1.

(b) Meta-attributes or meta-attribute-groups of the identified type, when a meta-
attribute-type or meta-attribute-group-type has been specified. If the meta-
attribute or meta-attribute-group does not exist within a given meta-entity or meta-
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relationship, the ’COUNT function shall return a value of zero. For existing non-
repeating meta-attributes and meta-attribute-groups, the ’"COUNT function shall
return a value of 1.

(3) The 'LINES function shall return an integer identifying the number of lines within the
specified text attribute or text meta-attribute.

4.10 The IRDS Data Model

NOTE: Within this discussion, the terms entity, relationship, attribute, and attribute-group are used in the context of
defining a formal model.

The IRDS architecture is based upon two stores of information: the IRD and the IRD Schema.

The structure of both the IRD and the IRD Schema are defined in terms of an entity-
relationship model.

This model is distinguished by the following characteristics:

@

)

6))

)

(%)
(6
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It is a binary entity-relationship model. That is, a relationship is an association of
two entities. Note that it is possible for an entity to be related to itself.

Relationships are directed associations. This means that a relationship from entity A
to entity B is not the same as a relationship from entity B to entity A.

A relationship-class is used to denote a set of relationships. A relationship can
belong to at most one relationship-class.

The model provides for attributes to be associated with either entities or rela-
tionships.

The model permits one level of grouping of attributes.

It is strongly typed. This means that each entity, relationship, attribute, and
attribute-group has precisely one type. The type defines how instances are identified
and what operations can be performed against those instances.

In particular;

(a) For an entity, the entity-type defines how the entity can be named.

(b) The relationship-type defines:

@) whether or not a given set of entities can be associated
(ii) how the relationship can be specified
(iii) whether or not there can exist more than one relationship of a

given type associating the same two entities.

(c) For an attribute, the attribute-type defines how the attribute is identified
and what maintenance operations can be performed against it.
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(Y] For an attribute-group, the attribute-group-type defines:
(6] which types of attributes can be grouped,
(ii) the ordering of attributes within the group,

(iii) which attributes shall be specified whenever there are multiple
instantiations of the attribute-group-type within a given entity or
relationship. :

Any given entity, relationship, relationship-class, attribute, or attribute-group is called a
descriptor. In order to distinguish between those descriptors within the IRD and the IRD
Schema, the following terminology is used:

The term IRD descriptor refers to any descriptor which resides in the IRD. The term IRD
Schema descriptor refers to any descriptor which resides in the IRD Schema.

Except for the above initial discussion, the terms entity, relationship, relationship-class,
attribute and attribute-group are IRD descriptors.

In order to distinguish IRD descriptors from IRD Schema descriptors, the prefix "meta-" is
used in reference to the IRD Schema. Thus the terms meta-entity, meta-relationship,
meta-relationship-class, meta-attribute and meta-attribute-group are IRD Schema
descriptors.

For clarity, the following is defined:

The type of an entity is an entity-type.

The type of a relationship-class is a relationship-class-type.

The type of a relationship is a relationship-type.

The type of an attribute is an attribute-type.

The type of an attribute-group is an attribute-group-type.

The type of a meta-entity is a meta-entity-type.

The type of a meta-relationship-class is a meta-relationship-class-type.
The type of a meta-relationship is a meta-relationship-type.

The type of a meta-attribute is a meta-attribute-type.

The type of a meta-attribute-group is a meta-attribute-group-type

Note that the association between the IRD and IRD Schema can now be stated as follows:

Every entity-type, relationship-type, attribute-type, and attribute-group-type is represented
by a meta-entity.

There are significant differences between the IRD Schema and the IRD:

(1)  Since the types of entities, relationships, attributes, and attribute groups which can reside
in the IRD are entities within the IRD Schema, this set of types can be modified by an
installation using IRD Schema maintenance commands.

(2)  Unlike the IRD, the types of entities, relationships, attributes, and attribute-groups which
can exist in the IRD Schema are predetermined by the IRDS standard. Any changes to
these result only from modifications in the maintenance and further enhancement of the
standard.
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(3) In the IRD Schema, a relationship-type is defined completely by a pair of entity-types. In
the IRD, there can be multiple relationship-types involving the same pair of entity-types.

(4)  For the IRD, all relationship-types shall be unconstrained; i.e., the ratio (as defined in
Subsection 10.2.2) of all relationship-types is (0,n:0,m). In the IRD Schema, a meta-rela-
tionship-type has the ratio (0,n:0,1), (0,n:2), or (0,n:0,m).

4.11 The IRD Schema Definition

Figure 1 shows the meta-entity-types and meta-relationship-types which exist in the IRD
Schema. The ratio of each meta-relationship-type is also shown in this figure.

Details of these meta-entity-types and meta-relationship-types, as well as the meta-attribute-
types and meta-attribute-group-types associated with these, are given in Section 9.

4.12 Reserved Words
Function Specify reserved words.
Format

irds-module-1l-reserved-word :=
access-name-word
all-word
alternate-name-word
and-word
attributes-word
descriptive-name-word
entities-word
entity-type-word
exclude-word
first-word
for-word
increment-word
life-cycle-phase-word
lines-word
meta-entities-word
meta-entity-type-word
meta-relationships-word
new-word
not-word
of-word
only-word
or-word
order-word
quality-word
relationship-type-word
relationships-word
resequenced-word
revision-word
start-word
select-word

FREFAEPRERAEPREAEREPREESESEPSESEPEPSEPEPSESEPSEPESEPEEPEEESESEESFS
LCELSELCI SR SIS IL RS ICIE UG R UG IR G CIECIECIE CI CIESE R CE SR S B SN
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Meta-Entity-Types and Meta-Relationship-Types in the IRD Schema

to-word 4.2
variation-word 4.2
version-word 4.2
with-word 4.2
xXor-word 4.2

1-45



AMERICAN NATIONAL STANDARD X3.138-1988

Syntax Rules

(1) An assigned-access-name shall not equal a reserved-word.

(2) An assigned-descriptive-name shall not equal a reserved-word.

(3) An attribute which equals a reserved word shall be enclosed in quotes.
(4) An implementation may extend the list of reserved words.

General Rules None

NOTE: Syntax Rule (4) is required because of the potential of additional Modules of the standard and implementation
extensions. '

5 Command Specifications
Function To identify major classes of commands and describe rules which apply to all
commands.
Format
/* None. This breakdown is explanatory only. */
irds-command ::=
IRD- schema-command

| IRD-command
| general-command

(SR O]
w N =

Syntax Rules

(1)  All commands shall begin with a valid command imperative, i.e., a sequence of irds-words
which identify the command. The command imperative is then optionally followed by a
list of IRD or IRD Schema objects which the command is to operate against, and/or one
or more command-clauses.

(2)  Every command shall be terminated by a special character called the command-terminator.
The semi-colon shall be the command terminator. In batch mode, if end of input is
reached without valid command termination, a warning condition is raised.

General Rules

(1) Command specifications are numbered hierarchically. The number of periods in this
scheme indicate the depth of the Section in the hierarchy. The more periods, the greater
is the depth of a Section in the hierarchy. A common sequence of leading numbers
separated by periods indicate a common "branch" of the tree. Sections identified by
leading numbers are regarded as superior to other Sections lower on the same "branch."
Thus Section "5" is superior to Subsection "5.x"; "5.x" is superior to "5.x.y", and "5.x.y"
and "5.x.z" are at the same level: both are subordinate to "5.x".
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The hierarchy of command specifications is used to identify common rules and/or actions.
A rule or action specified at any given Section applies to all subordinate Sections unless
expressly overridden.

Any command which has a syntax error will not execute.

A command which operates against multiple IRD Schema or IRD objects shall process as if
it were multiple instances of the same command operating against individual IRD or IRD
Schema objects.

Multiple IRD Schema or IRD objects can be specified directly within the command.
Additionally, IRD commands support the technique for indirectly specifying IRD objects
through the use of a selection criteria command-clause.

If multiple objects are directly specified, validation specified by general rules and security
rules shall be performed on an object by object basis. If any rule is violated for a single
specified object, the command proceeds to the next specified object.

If a selection criteria command-clause is specified, validation specified by general rules

and security rules shall be performed on each entity or relationship obtained in

accordance with the selection criteria. If an error occurs in processing any entity or
relationship so obtained, all appropriate error and warning messages shall be produced, and
the command shall continue processing. If no entities or relationships are obtained by
executing the selection criteria, a warning message shall be produced.

The term, user, means the individual who requests the IRDS to perform one of the
functions specified by the commands specified within this Section. Each user is presumed
to have a corresponding entity of type IRDS-USER defined in the IRD. This entity is
called the effective IRDS-user.

Security Rules None.

Actions

1)

2)

3)

4

If a valid command imperative is not recognized, input shall be bypassed until a command
terminator is encountered or a valid command imperative is recognized. The system shall
indicate what input was bypassed.

If a valid command imperative is encountered while bypassing input in search of a
command terminator, a warning message shall be produced. Normal command processing
shall be resumed with the command imperative. The command is then processed according
to the rules specified above.

If no command terminator or valid command imperative is recognized, the system shall
indicate that no valid input was recognized.

A warning message shall be produced at the end of a command which encounters errors
while processing multiple entities.

Error and Warning Conditions

1)

Error E01001: Unrecognized or invalid command format. See Syntax Rule (1).
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(2) Warning W01001: End of input encountered and last command not properly terminated.
See Syntax Rule (2).

(8) Warning W01012: No entities selected. See General Rule (7).

(4) Error E01016: Specified entity-list does not exist. See General Rule (8)(a).
(5) Warning W01003: Specified entity-list is empty. See General Rule (8)(b).
(6) Warning W01004: Command executed with errors. See Action (4).

NOTES:

(1)  The concept of effective IRDS-user applies to both single-user and multi-user implementations of the IRDS. This
Standard does not presume either type of implementation.

(2)  For multi-user implementations, it is presumed that different users will be distinguished by different effective

IRDS-users. In these cases, it is also assumed that the implementation will provide a mechanism for user identi-
fication and verification. This standard makes no constraints on such mechanisms.

5.1 IRD Schema Commands

Function To identify classes of commands which operate against the IRD Schema, and the
rules which apply to all commands in these classes.

Format
/* None. This breakdown is explanatory only. */
IRD-schema-command ::=

IRD-schema-maintenance-command
| IRD-schema-output-command

v\
-
N

Syntax Rules None.
General Rules

(1)  The effective IRDS-user shall have at least one associated IRD-SCHEMA-VIEW entity.
This is defined in the IRD by an entity of type IRD-SCHEMA-VIEW which is related to
the effective IRDS user by a relationship of type IRDS-USER-HAS-IRD-SCHEMA-VIEW,

(2) An IRD-SCHEMA-VIEW enables the effective IRDS-user to access and update meta-
entities in a given IRD Schema life-cycle-phase. This correspondence between an IRD
Schema View and an IRD Schema life-cycle-phase is defined by the attribute IRD-
SCHEMA-PHASE-NAME. For any entity of type IRD-SCHEMA-VIEW, this attribute shall
exist and be equal to one of the following values: UNCONTROLLED, CONTROLLED,
ARCHIVED.

(3)  The effective IRDS user can have multiple IRD-SCHEMA-VIEWs. For updating the IRD
Schema, only one of the IRD-SCHEMA-VIEW entities shall be in effect at any one time.
This is called the effective IRD Schema view. A default effective IRD Schema view is
determined by the relationship of type IRDS-USER-HAS-IRD-SCHEMA-VIEW, For any
particular IRDS-USER entity, one and only one relationship of this type shall have the
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DEFAULT-VIEW attribute equal to YES. The IRD-SCHEMA-VIEW entity in this rela-
tionship is the default effective IRD Schema view.

(4)  The user can change the effective IRD Schema view by using the set-session-defaults
command (Subsection 5.3.2.1).

Security Rules None.
Actions

(1)  Upon entering the IRDS, the effective IRDS-user shall be assigned a default IRD-
SCHEMA-VIEW, provided one has been defined.

Error and Warning Conditions
(1) Error E01062: User has no IRD-schema-view. Command cannot be executed.
5.1.1 IRD Schema Maintenance Commands

Function To identify those commands which update the IRD Schema and the rules which
apply to these commands.

Format
/* None. This breakdown is explanatory only. */

IRD-schema-maintenance-command ::=

add-meta-entity-command 5.1.1.1
| modify-meta-entity-command 5.1.1.2
| delete-meta-entity-command 5.1.1.3
| add-meta-relationship-command 5.1.1.4
| modify-meta-relationship-command 5.1.1.5
| delete-meta-relationship-command 5.1.1.6
| modify-meta-entity-access-name-command 5.1.1.7
| modify-meta-entity-descriptive-name-command 5.1.1.8
| modify-meta-entity-life-cycle-phase-command 5.1.1.9
| copy-meta-entity-command 5.1.1.10
| deactivate-IRD-command 5.1.1.11
| restore-IRD-schema-command 5.1.1.12
| activate-IRD-command 5.1.1.13

Syntax Rules None.
General Rules None.
Access Rules
For the following Access Rules:
Let U denote the effective IRDS-user.

Let V denote the effective IRD-schema-view.
Let VI ... Vn denote IRD-schema-views which are related to U.
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(1)  For add-meta-entity-command, copy-meta-entity command, and modify-meta-entity-
command with new-meta-entity-version-clause specified, V shall have the attribute IRD-
SCHEMA-PHASE-NAME equal to UNCONTROLLED provided the modify-meta-entity-life-
cycle-phase command applies for the meta-entity-type of the meta-entity being maintained.
If the meta-entity is of a type for which modify-meta-entity-life-cycle-phase does not
apply, then V shall have the attribute IRD-SCHEMA-PHASE-NAME equal to CONTROLLED
for the add-meta-entity and copy-meta-entity-command. (The new-meta-entity-version
command-clause is not valid for meta-entities which cannot be moved from one IRD
Schema life-cycle-phase to another.)

(2)  For the delete-meta-entity-command and the modify-meta-entity-command without a new-
meta-entity-version-clause specified, V shall have an IRD-SCHEMA-PHASE-NAME attribute
equal to the IRD Schema life-cycle-phase which contains the specified meta-entity.

(8)  For the meta-relationship maintenance commands, add-meta-relationship, modify-meta-
relationship, and delete-meta-relationship:

(a) V shall have an IRD-SCHEMA-PHASE-NAME attribute equal to the IRD Schema life-
cycle-phase which contains the first meta-entity of the specified meta-relationship.

(b) There shall be a Vi, 1 <= i <= n, with an IRD-SCHEMA-PHASE-NAME attribute equal
to the IRD Schema life-cycle-phase which contains the second meta-entity of the
meta-relationship.

(4)  For modify-meta-entity-life-cycle-phase-command:

(a) V shall have an IRD-SCHEMA-PHASE-NAME attribute equal to the new IRD Schema
life-cycle-phase.

(b) There shall be a Vi, 1 <= i <= n, with an IRD-SCHEMA-PHASE-NAME attribute equal
to the current IRD Schema life-cycle-phase, (which contains the meta-entities
specified).
Security Rules None.
Actions None.

Error and Warning Conditions

(1) Error E01063: Effective IRD-schema-view not associated with correct IRD Schema life-
cycle-phase. See Access Rules (1), (2), (3)(a), and (4)(a).

(2)  Error E01067: Meta-entity does not exist or is not visible. See Access Rules (3) and (4).
5.1.1.1 Add Meta-Entity Command
Function To add a meta-entity to the IRD Schema.
Format
add-meta-entity-command ::=
add-word

meta-entity-word
new-meta-entity-access-name

&
S ww
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meta-entity-type-clause 6.101
[ meta-entity-descriptive-name-clause ] 6.126
[ new-meta-attributes-clause ] 6.103

’

Syntax Rules None.

General Rules

(1)

2

3

4

The meta-entity-type specified in meta-entity-type-clause shall not be one of the

following: IRDS-LIMITS, IRDS-DEFAULTS, RESERVED-NAMES, NAMES, and ATTRIBUTE-
TYPE-VALIDATION-PROCEDURE. All meta-entities of one of these types shall be created
by the IRDS when the IRD Schema is created.

If the meta-entity-type specified in meta-entity-type-clause is IRD-PARTITION or
QUALITY-INDICATOR, then the effective IRD-schema-view shall have CONTROLLED as
the value of the attribute-type IRD-SCHEMA-PHASE-NAME.

If meta-entity-type-clause identifies a valid meta-entity-type other than one of those
identified in General Rules (1) and (2), then the effective IRD-schema-view shall have
UNCONTROLLED as the value of the attribute-type IRD-SCHEMA-PHASE-NAME.

No meta-entity shall be created in the ARCHIVED IRD-schema-life-cycle-phase.

Security Rules None.

Actions

1)

2

The command shall be validated. All appropriate error and warning messages shall be pro-
duced.

If no errors were encountered in validation, then:

(@) The meta-entity shall be added to the IRD Schema in the IRD Schema life-cycle-
phase identified by the IRD-SCHEMA-PHASE-NAME attribute in the effective IRD-
schema-view.

The audit meta-attribute-group DATE-TIME-ADDED shall be created. Within this
meta-attribute-group:

SYSTEM-DATE
SYSTEM-TIME

date of transaction
time of transaction.

The following meta-attributes shall also be created with the following values:
ADDED-BY = assigned-access-name of the effective IRDS-user
NUMBER-OF-TIMES-MODIFIED = 0O
NUMBER-OF-INSTANCES = 0 (if applicable)

(b) If meta-entity-descriptive-name-clause is specified, the meta-entity shall be given the
descriptive-name with the assigned-descriptive-name specified in the command-clause.

() All meta-attributes specified in new-meta-attributes-clause shall be created for the
specified meta-entity.
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(d) If the meta-entity-type specified has any required meta-attribute-types which are not
specified in new-meta-attributes-clause, the corresponding meta-attributes shall be
created for the meta-entity with the default value. (See Subsection 9.4.)

(e) If the specified meta-entity-type is ENTITY-TYPE, then meta-relationships shall be
established from the specified meta-entity to all ATTRIBUTE-TYPE and ATTRIBUTE-
GROUP-TYPE meta-entities with a meta-attribute of COMMON-TO-ENTITY-TYPES
equal to YES.

If there do not exist two meta-entities of type ATTRIBUTE-TYPE or ATTRIBUTE-
GROUP-TYPE with the same assigned access-name, then:

@) If the specified ENTITY-TYPE and the ATTRIBUTE-TYPE or ATTRIBUTE-
GROUP-TYPE are both in the UNCONTROLLED IRD Schema life-cycle-phase,
the meta-relationships are established between these;

(ii) If the specified ENTITY-TYPE is in the UNCONTROLLED IRD Schema life-
cycle-phase and the ATTRIBUTE-TYPE or ATTRIBUTE-GROUP-TYPE is in
the UNCONTROLLED IRD Schema life-cycle-phase, the meta-relationships are
established between these.

If there do exist two meta-entities of type ATTRIBUTE-TYPE or ATTRIBUTE-
GROUP-TYPE with the same assigned access-name (one in the CONTROLLED and one
in the UNCONTROLLED IRD Schema life-cycle-phase), then:

@ If the specified ENTITY-TYPE is in the CONTROLLED IRD Schema life-
cycle-phase meta-relationships, are established between the ENTITY-TYPE
and the ATTRIBUTE-TYPE or ATTRIBUTE-GROUP-TYPE is in the
CONTROLLED IRD Schema life-cycle-phase.

(i) If the specified ENTITY-TYPE is in the UNCONTROLLED IRD Schema life-
cycle-phase, meta-relationships are established between the ENTITY-TYPE
and the ATTRIBUTE-TYPE or ATTRIBUTE-GROUP-TYPE is in the
UNCONTROLLED IRD Schema life-cycle-phase.

(B) Completion of command processing shall be confirmed.
Error and Warning Conditions

(1)  Error E01071: Meta-entities of specified type are system created. See General Rule (1).

(2)  Error E01072: Meta-entities of specified type shall be created in CONTROLLED IRD
Schema life-cycle-phase. See General Rule (2).

(3) Error E01063: Effective IRD-schema-view not associated with correct IRD Schema life-
cycle-phase. See General Rules (2), (3), and (4).

5.1.1.2  Modify Meta-Entity Command

Function To modify the meta-attributes of an existing meta-entity.
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Format

modify-meta-entity-command ::=

modify-word 4.3
meta-entity-word 4.3
existing-meta-entity-access-name 4.4
[ meta-entity-type-clause ] 6.101
[ new-meta-entity-version-clause ] 6.127
[ meta-entity-descriptive-name-clause ] 6.126
modified-meta-attributes-clause 6.104

Syntax Rules None.

General Rules

For all the following General Rules:

(1)

2
3

4

(5)
(6)

Let E denote the meta-entity identified by existing meta-entity-access-name.
Let T be the type of E.

Let P be the IRD-schema-life-cycle-phase which contains E.

Let U denote the effective IRDS user.

Let V denote the effective IRD-schema-view.

Let P’ denote the IRD Schema life-cycle-phase identified by the IRD-SCHEMA-
PHASE-NAME attribute of V.

If meta-entity-type-clause is specified, the meta-entity-type specified in this command-
clause shall be T.

Meta-entity-descriptive-name-clause shall be allowed only if E has no descriptive-name.

If T is a type for which modify-meta-entity-life-cycle-phase is allowed, then:

(a) If Pis the CONTROLLED or ARCHIVED IRD Schema life-cycle-phase, then new-
meta-entity-version-clause shall be required. (Equivalently, a meta-entity which can
be moved between IRD Schema life-cycle-phases shall not be modified in the CON-
TROLLED or ARCHIVED phase.)

(b) If P is the UNCONTROLLED IRD Schema life-cycle-phase, new-meta-entity-version-
clause is optional.

If T is a type for which the modify-meta-entity-life-cycle-phase command is not allowed,
then new-meta-entity-version-clause shall not be allowed. (In this case, T shall be in the
CONTROLLED IRD Schema life-cycle-phase.)

/* This means that versioning does not apply to meta-entities which cannot move between
life-cycle-phases, and that such meta-entities can only be modified in the CONTROLLED
IRD Schema life-cycle-phase. */

If new-meta-entity-version-clause is not specified, P’ shall equal P.

If new-meta-entity-version-clause is specified, then:

(a) P’ shall be UNCONTROLLED.
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D

(b)

(c)

There shall exist an IRD-schema-view related to U with an IRD-SCHEMA-PHASE-
NAME attribute equal to P.

For each meta-relationship in which E is the first meta-entity, a corresponding
meta-relationship with the new meta-entity as the first meta-entity, the same second
meta-entity, and the same meta-attributes shall be created, unless the corresponding
meta-relationship would violate IRD Schema life-cycle-phase integrity.

The command shall not operate on the following meta-entities:

DATE-TIME-ADDED
DATE-TIME-MODIFIED
ADDED-BY

MODIFIED-BY

NUMBER -OF -TIMES -MODIFIED
SYSTEM-DATE

SYSTEM-TIME

Security Rules None.

Actions

1)

(2)

The command shall be validated. All appropriate error and warning messages shall be pro-
duced.

If the meta-entity has a non-zero value for the NUMBER-OF-INSTANCES meta-attribute,
the contents of the IRD shall be checked to determine if the resulting modifications would
invalidate any of the present IRD contents.

If any such conflicts arise, diagnostics shall be produced. The diagnostics shall clearly
identify the nature of the conflict.

If no errors were encountered in validation and new-meta-entity-version-clause was not
specified, then

(a)
(b)

©

@

The meta-attributes shall be modified as specified.

Appropriate values shall be assigned to the following meta-attributes for the meta-
entity:

NUMBER-OF-TIMES-MODIFIED = prior value + 1
LAST-MODIFIED-BY = the assigned-access-name of the
effective IRDS-user

The meta-attribute-group DATE-TIME-MODIFIED shall be updated as follows:

SYSTEM-DATE
SYSTEM-TIME

date of transaction
time of transaction

If meta-entity-descriptive-name-clause is specified, then each meta-entity with the
specified assigned-access-name shall be given the specified assigned-descriptive-
name. The audit meta-attributes for each such meta-entity shall be changed as in
(b) and (c) above.



6]

4)

AMERICAN NATIONAL STANDARD X3.138-1988
If no errors were encountered and new-meta-entity-version-clause was specified, then
(a) A new meta-entity of the same type as the existing meta-entity shall be created.

@) The new meta-entity has the same assigned-access-name and same assigned
descriptive-name as the existing meta-entity.

(ii) The new meta-entity’s audit meta-attributes shall be as specified in the add-
meta-entity-command. ‘

(iii) For each meta-attribute specified in modified-meta-entity-attributes-clause,
the new meta-entity has the resulting meta-attribute as if the corresponding
meta-attribute in the existing meta-entity were modified as specified.

@1v) For each user-modifiable meta-attribute in the existing meta-entity which is
not specified in modified-meta-attributes-clause, the new meta-entity shall be
given an identical meta-attribute.

(b) If the existing meta-entity does not have a descriptive-name and meta-entity-
descriptive-name-clause is specified, then each meta-entity with the specified
assigned-access-name shall be given the specified assigned-descriptive-name. The
audit meta-attributes for each such meta-entity shall be changed as in (3)(b) and
3)(e).

(¢c) Corresponding meta-relationships shall be created as specified in General Rule (6)(c).
For each corresponding meta-relationship which cannot be created, a warning
message shall be produced.

Completion of command processing shall be confirmed.

Error and Warning Conditions

1)
()]
3

4)

()

(6)
D
®

Error E01074: Meta-entity is not of specified type. See General Rule (1).
Error E01075: Meta-entity already has a descriptive-name. See General Rule (2).

Error E01076: Meta-entity cannot be modified. New version is required. See General
Rule (3)(a).

Error E01077: New version is not allowed for specified meta-entity. See General Rule
4).

Error E01063: Effective IRD-schema-view not associated with correct IRD Schema life-
cycle-phase. See General Rules (5) and (6).

Error E01067: Meta-entity does not exist or is not visible. See General Rule (6)(b).
Error E01064: Meta-entity cannot be modified. See General Rule (7).

Warning W01037: Creation of corresponding meta-relationship would violate IRD Schema
life-cycle-phase integrity. See General Rule (6)(c) and Action (3)(c).
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5.1.1.3 Delete Meta-Entity Command

Function To delete a meta-entity from the IRD Schema.
Format

delete-meta-entity-command ::=

delete-word 4.3
meta-entity-word 4.3
existing-meta-entity-access-name 4.4
[ with-meta-relationships-clause ] 6.128

Syntax Rules  None.

General Rules

For the following rules:

Let E denote the meta-entity to be deleted.
Let V denote the effective IRD Schema view.
Let P denote the IRD Schema life-cycle-phase which contains E.

(1)  If with-meta-relationships-clause is specified, the meta-entity shall not participate as the
second meta-entity in any meta-relationship. If with-meta-relationships-clause is not
specified, it shall not participate in any meta-relationship.

(2)  The meta-entity shall not have a SYSTEM-LOCK meta-attribute equal to ON. (See the
definition of the meta-attribute-type SYSTEM-LOCK in Subsection 9.3 for the rules which
govern how SYSTEM-LOCK is set.)

(3) The meta-entity shall not have an IMPLEMENTATION-LOCK meta-attribute equal to ON.

(4)  V shall have the attribute IRD-SCHEMA-PHASE-NAME equal to P.

Security Rules None.

Actions

(1) The command shall be validated. All appropriate error and warning messages shall be pro-
duced. If any error was encountered, no change shall be made to the IRD Schema.

(2)  If no errors were encountered, the specified meta-entity shall be deleted. If with-meta-
relationships-clause is specified, then all meta-relationships in which the specified meta-
entity is the first meta-entity shall also be deleted.

(@) Completion of command processing shall be confirmed.

Error and Warning Conditions

(1)  Error E01078: Meta-entity cannot be deleted. Specified meta-entity is related to another
meta-entity. See General Rule (1).
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(2)  Error E01079: Cannot delete specified meta-entity. Other meta-entities depend on
specified meta-entity. See General Rule (1).

(8)  Error E01073: Meta-entity is locked and cannot be deleted. See General Rules (2) and
3).

NOTE: The deactivate-IRD, activate-IRD and modify-meta-entity-life-cycle-phase commands specify rules for setting
SYSTEM-LOCK and NUMBER-OF-INSTANCES meta-attributes on meta-entities for which the modify-meta-entity-life-
cycle-phase command apply. For meta-entities which are created and deleted in the CONTROLLED IRD Schema life-
cycle-phase, it is necessary that NUMBER-OF-INSTANCES and SYSTEM-LOCK have current values when the delete-
meta-entity command is executed. This neither implies nor excludes the possibility that these meta-attributes are
maintained continuously.

5.1.1.4 Add Meta-Relationship Command
Function To create a meta-relationship.
Format

add-meta-relationship-command ::=

add-word 4.3
meta-relationship-word 4.3
meta-relationship-identifier 4.7
[ new-meta-attributes-clause ] 6.103

Syntax Rules None.
General Rules
For the following rules:

Let E1 denote the first meta-entity in the meta-relationship.

Let E2 denote the second meta-entity in the meta-relationship.
Let P1 denote the IRD Schema life-cycle-phase in which E1 exists.
Let P2 denote the IRD Schema life-cycle-phase in which E2 exists.
Let U denote the effective IRDS user.

Let V denote the effective IRD-schema-view.

Let V’ denote an IRD-schema-view related to U.

(1)  Each meta-entity-access-name specified in meta-relationship-identifier shall identify an
existing meta-entity.

(2)  The specified meta-relationship shall be of a valid meta-relationship-type. (See Subsection
9.2 for a table of valid meta-relationship-types.)

(3)  The specified meta-relationship shall not exist.

(4) If the meta-relationship-type is sequenced (See Subsection 9.2), then for any given meta-
entity-access-name-1 all meta-relationships of that type shall have unique sequencing-
meta-attributes.

(5)  The meta-relationship shall conform to the ratio constraint for the corresponding meta-
relationship-type. (See Subsection 9.2.)
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(6)

V)]

®)

()]
(10)

(1)

If specified, the meta-attributes SINGULAR and MAXIMUM-NUMBER-OF-OCCURRENCES
shall conform to the following constraints:

(a) MAXIMUM-NUMBER-OF-OCCURRENCES meta-attribute shall not be specified if
SINGULAR equals YES or unspecified.

(b) If SINGULAR equals NO, MAXIMUM-NUMBER-OF-OCCURRENCES may be specified
or unspecified. If unspecified, it defaults to MAXIMUM-NUMBER-OF-
OCCURRENCES-DEFAULT in the meta-entity EXISTING-IRDS-DEFAULTS.

If the specified meta-relationship is of type ATTRIBUTE-TYPE-USES-ATTRIBUTE-TYPE-
VALIDATION-DATA, then

(@ The ATTRIBUTE-TYPE meta-entity specified in meta-relationship-identifier shall
participate in a meta-relationship of type ATTRIBUTE-TYPE-USES-ATTRIBUTE-
TYPE-VALIDATION-PROCEDURE.

(b) If the specified ATTRIBUTE-TYPE-VALIDATION-DATA meta-entity has the
VALIDATION-TYPE meta-attribute equal to VALUE, then the ATTRIBUTE-TYPE
meta-entity specified in the meta-relationship-identifier shall be associated with the
meta-entity VALUE-VALIDATION.

(¢) If the specified ATTRIBUTE-TYPE-VALIDATION-DATA meta-entity has the meta-
attribute VALIDATION-TYPE equal to RANGE, then the ATTRIBUTE-TYPE meta-
entity specified in the meta-relationship-identifier shall be associated with the meta-
entity RANGE-VALIDATION.

The specified meta-relationship shall conform to the IRD Schema life-cycle-integrity
constraint (Subsection 9.8). In particular:

(a) Each meta-entity specified in meta-relationship-identifier shall be in either the
UNCONTROLLED or CONTROLLED IRD-schema-life-cycle-phase.

(b) If the first meta-entity of the specified meta-relationship is in CONTROLLED phase,
the second meta-entity shall be in CONTROLLED phase.

(c) If the meta-relationship is such that the first meta-entity is of a type for which the
modify-meta-entity-life-cycle-phase-command is allowed, then the first meta-entity
specified in meta-relationship-identifier shall be in UNCONTROLLED phase.

In V, the IRD-SCHEMA-PHASE-NAME attribute shall equal P1.

There shall be a V’, which may be V, which has an IRD-SCHEMA-PHASE-NAME attribute
equal to P2,

If the meta-relationship-type is CONTAINS, then E1 shall not be either of the following
meta-entities:

DATE-TIME-ADDED
DATE-TIME-MODIFIED

Security Rules  None.
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Actions
(1) The command shall be validated. All appropriate error and warning messages are issued.
(2)  If the command passes validation, then the meta-relationship shall be created.
(30 Completion of command processing shall be confirmed.
Error and Warning Conditions

(1) Error E01067: Meta-entity does not exist or is not visible. See General Rules (1), (9)
and (10).

(2)  Error E01080: Invalid meta-relationship-type. See General Rule (2).

(3)  Error E01081: Meta-relationship already exists. See General Rule (3).

(4) Error E01082: Conflicting sequencing meta-attributes. See General Rule (4).
(5)  Error E01083: Meta-relationship violates ratio constraint. See General Rule (5).

(6) Error E01084: MAXIMUM-NUMBER-OF-OCCURRENCES and SINGULAR meta-attributes
conflict. See General Rule (6).

(7)  Error E01085: Cannot establish meta-relationship. First meta-entity not associated with
an ATTRIBUTE-TYPE-VALIDATION-PROCEDURE. See General Rule (7).

(8)  Error E01086: Cannot establish meta-relationship. Specified ATTRIBUTE-TYPE-
VALIDATION-DATA not consistent with ATTRIBUTE-TYPE-VALIDATION-PROCEDURE
associated with first meta-entity. See General Rule (7).

(9)  Error E01087: Creation of meta-relationship would violate IRD Schema life-cycle-phase-
integrity. See General Rule (8).

(10) Error E01063: Effective IRD-schema-view not associated with correct IRD Schema life-
cycle-phase. See General Rule (9).

(11) Error E01113: Cannot establish meta-relationship. See General Rule (11).
5.1.1.5 Modify Meta-Relationship Command

Function To modify the meta-attributes of an existing meta-relationship.
Format

modify-meta-relationship-command ::=

modify-word 4.3
meta-relationship-identifier 4.7
modified-meta-attributes-clause 6.104

b

Syntax Rules None.
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General Rules

For the following rules:

Let E1 denote the first meta-entity in the meta-relationship.

Let E2 denote the second meta-entity in the meta-relationship.
Let P1 denote the IRD Schema life-cycle-phase in which E1 exists.
Let P2 denote the IRD Schema life-cycle-phase in which E2 exists.
Let U denote the effective IRDS-user.

Let V denote the effective IRD-schema-view.

Let V’ denote an IRD-schema-view related to U.

(1)  The specified meta-relationship shall exist in the IRD Schema.

(2) If modified-meta-attributes-clause attempts to change the meta-attribute SINGULAR from
NO to YES, then the MAXIMUM-NUMBER-OF-OCCURRENCES meta-attribute shall be
deleted.

(8)  If the first meta-entity in the specified meta-relationship is of a type for which the
modify-meta-entity-life-cycle-phase command applies, then it shall be in the
UNCONTROLLED IRD Schema life-cycle-phase.

(4)  The first meta-entity in the specified meta-relationship shall not be in the ARCHIVED IRD
Schema life-cycle-phase.

(5) In V, the IRD-SCHEMA-PHASE-NAME attribute shall equal P1I.

(6) There shall be an IRD-schema-view V’, which may be V, which has an IRD-SCHEMA-
PHASE-NAME attribute equal to P2.

(7)  If the meta-relationship-class-type is CONTAINS, then EI shall not be either of the
following meta-entities:

DATE-TIME-ADDED
DATE-TIME-MODIFIED

Security Rules None.
Actions

(1) The command shall be validated. All appropriate error and warning messages shall be
issued.

(2)  If no errors were encountered, then the meta-attributes shall be modified as specified.
(3) Completion of command processing shall be confirmed.
Error and Warning Conditions

(1) Error E01088: Meta-relationship does not exist or is not completely visible. See General
Rules (1), (5), and (6).

(2)  Error E01084: MAXIMUM-NUMBER-OF-OCCURRENCES and SINGULAR meta-attributes
conflict. See General Rule (2).

1-60



AMERICAN NATIONAL STANDARD X3.138-1988

(3)  Error E01089: Meta-relationship maintenance would impact a non-modifiable meta-entity.
See General Rules (3), (4), and (7).

4) Error E01063: Effective IRD-schema-view not associated with correct IRD Schema life-
cycle-phase. See General Rule (5).

5.1.1.6  Delete Meta-Relationship Command
Function To delete a meta-relationship.
Format
delete-meta-relationship-command ::=
delete-word

meta-relationship-word
meta-relationship-identifier

ENEESES
~N W W

’

Syntax Rules None.
General Rules
For the following rules:

Let E1 denote the first meta-entity in the meta-relationship.

Let E2 denote the second meta-entity in the meta-relationship.
Let P1 denote the IRD Schema life-cycle-phase in which E1 exists.
Let P2 denote the IRD Schema life-cycle-phase in which E2 exists.
Let U denote the effective IRDS-user.

Let V denote the effective IRD-schema-view.

Let V’ denote an IRD-schema-view related to U.

(1)  The specified meta-relationship shall exist in the IRD Schema.

(2)  If both meta-entities in the specified meta-relationship are in the CONTROLLED IRD
Schema life-cycle-phase, the result of this command shall not invalidate the contents of
the IRD.

(3)  This command shall not be allowed if the SYSTEM-LOCK or IMPLEMENTATION-LOCK
meta-attribute of the specified meta-relationship equals ON. (See the description of these
meta-attribute-types for the rules for the setting of these meta-attributes.)

(4) InV, the IRD-SCHEMA-PHASE-NAME attribute shall equal P1.

5) There shall be an IRD-schema-view V’, which may be V, which has an IRD-SCHEMA-
PHASE-NAME attribute equal to P2.

(6)  If the meta-relationship-class-type is CONTAINS, then EI shall not be either of the
following meta-entities:

DATE-TIME-ADDED
DATE-TIME-MODIFIED

Security Rules None.
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Actions

(1) The command shall be validated. All appropriate error messages and diagnostics shall be
issued.

(2) If no errors were encountered, then the meta-relationship shall be deleted.
(8) Completion of command processing shall be confirmed.
Error and Warning Conditions

(1) Error E01088: Meta-relationship does not exist or is not completely visible. See General
Rules (1), (4), and (5).

(2)  Error E01090: Maintenance would result in an inconsistency between the IRD and the IRD
Schema. See General Rule (2).

(3) Error E01091: Meta-relationship is locked and cannot be deleted. See General Rule (3).

(4) Error E01063: Effective IRD-schema-view not associated with correct IRD Schema life-
cycle-phase. See General Rule (4).

(5)  Error E01089: Meta-relationship maintenance would impact a non-modifiable meta-entity.
See General Rule (6).

5.1.1.7 Modify Meta-Entity Access-Name Command
Function To change the assigned-access-name of a meta-entity.
Format

modify-meta-entity-access-name-command ::=
modify-word
meta-entity-word
access-name-word
from-word
existing-meta-entity-assigned-access-name
to-word
new-meta-entity-assigned-access-name

R S
W www

s
w

.
’

existing-meta-entity-assigned-access-name ::=
assigned-access-name 4.4

new-meta-entity-assigned-access-name ::=
assigned-access-name 4.4

Syntax Rules  None.
General Rules

(1)  Existing-meta-entity-assigned-access-name shall be the assigned-access-name of at least
one existing meta-entity in the IRD Schema.
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(2) New-meta-entity-assigned-access-name shall not be the same as:
(a) The assigned-access-name of an existing meta-entity;

(b) The assigned-descriptive-name of an existing meta-entity other than those meta-
entities identified by existing-meta-entity-assigned-access-name;

(3)  Meta-entity-assigned-access-name shall not identify any meta-entity with a reserved-
name. Reserved meta-entity-assigned-access-names are defined in the IRD Schema in
IRDS-RESERVED-NAMES meta-entities. Each reserved assigned access-name equals an
occurrence of a RESERVED-META-ENTITY-NAME meta-attribute in one IRDS-RESERVED-
NAMES meta-entity.

(4)  If this command changes the name of any meta-entity in the CONTROLLED IRD Schema
life-cycle-phase, it shall be executed only when the IRD is deactivated. (See Subsections
5.1.1.11 and 5.1.1.13).

(56)  If this command changes the name of any meta-entity in the CONTROLLED IRD Schema
life-cycle-phase, it shall be issued by the same IRDS-user who issued the deactivate-IRD
command.

Security Rules None.

Actions

(1) The command shall be validated. All appropriate error and warning messages shall be pro-
duced.

(2) If no errors were encountered, then
(a) For each meta-entity which has an assigned-access-name equal to existing-meta-
entity-assigned-access-name, the existing-meta-entity-assigned-access-name shall be

changed to new-meta-entity-assigned-access-name.

(b) For each meta-entity for which the assigned-access-name is changed, the following
meta-attributes shall be modified as specified below:

NUMBER-OF-TIMES-MODIFIED = prior-value + 1
LAST-MODIFIED-BY = name of effective IRDS-user

The meta-attribute-group DATE-TIME-MODIFIED shall be changed as follows:

SYSTEM-DATE
SYSTEM-TIME

date of transaction
time of transaction

(3)  Completion of the command shall be confirmed.

Error and Warning Conditions

(1)  Error E01092: No meta-entity exists with specified name. See General Rule (1).

(2)  Error E01093: New name conflicts with an assigned-access-name of an existing meta-

entity. See General Rule (2)(a).
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(3)  Error E01094: New name conflicts with an assigned-descriptive-name of existing meta-
entity. See General Rule (2)(b).

(4)  Error E01097: Assigned-access-name is reserved and cannot be changed. See General
Rule (3).

(5)  Error E01098: IRD must be deactivated. See General Rule (4).

(6) Error E01099: Another user deactivated the IRD. See General Rule (5).

(7)  Error E01114: Assigned-access-name cannot be changed. See General Rule (6).
5.1.1.8  Modify Meta-Entity Descriptive-Name Command

Function To change the assigned-descriptive-name of a meta-entity.

Format

modify-meta-entity-descriptive-name-command ::=

modify-word 4.3
meta-entity-word 4.3
descriptive-name-word 4.3

existing-meta-entity-specification
to-word 4.3
new-meta-entity-assigned-descriptive-name

existing-meta-entity-specification ::=
using-meta-entity-assigned-descriptive-
name-specification
| using-meta-entity-assigned-access-name-
specification

using-meta-entity-assigned-descriptive-
name-specification ::=
from-word 4.3
existing-meta-entity-assigned-
descriptive-name

using-meta-entity-assigned-access-name-
specification ::=
for-word 4.3
existing-meta-entity-assigned-access-
name

existing-meta-entity-assigned-descriptive-
name ::=
assigned-descriptive-name 4.4

existing-meta-entity-assigned-access-name :
assigned-access-name 4.4

new-meta-entity-assigned-descriptive-name ::=
assigned-descriptive-name 4.4
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Syntax Rules  None.

General Rules

@

)

3

4

If using-meta-entity-assigned-descriptive-name-specification is used, then existing-meta-
entity-assigned-descriptive-name shall be the assigned-descriptive-name of at least one
existing meta-entity in the IRD Schema.

If using-meta-entity-assigned-access-name-specification is used, then existing-meta-entity-
assigned-access-name shall be the assigned-access-name of at least one existing meta-
entity in the IRD Schema, and the descriptive-name of each such meta-entity shall be
null.

New-meta-entity-assigned-descriptive-name shall not be the same as:

(a) The assigned-access-name of an existing meta-entity other than those meta-entities
identified by existing-meta-entity-assigned-descriptive-name;

(b) The assigned-descriptive-name of an existing meta-entity;

If this command changes the name of any meta-entity in the CONTROLLED IRD Schema
life-cycle-phase, it shall be executed only when the IRD is deactivated. (See Subsections
5.1.1.11 and 5.1.1.13.)

If this command changes the name of any meta-entity in the CONTROLLED IRD Schema
life-cycle-phase, it shall be issued by the same IRDS-user who issued the deactivate-IRD
command.

Security Rules None.

Actions

(1)

(2)

The command shall be validated. All appropriate error and warning messages shall be pro-
duced.

If no errors were encountered, then

(a) Each meta-entity with an assigned-descriptive-name of existing-meta-entity-assigned-
descriptive-name shall be changed to have an assigned descriptive-name of new-meta-
entity-assigned-descriptive-name.

(b) Each meta-entity with an assigned-access-name of existing-meta-entity-assigned-
access-name shall be changed to have an assigned-descriptive-name of new-meta-

entity-assigned-descriptive-name.

(¢c) For each meta-entity for which the assigned-descriptive-name shall be changed, the
following meta-attributes shall be modified as specified below:

NUMBER-OF-TIMES-MODIFIED = prior-value + 1
DATE-TIME-MODIFIED = name of effective IRDS-user

The meta-attribute-group DATE-TIME-MODIFIED shall be changed as follows:
SYSTEM-DATE = date of transaction

1-65



AMERICAN NATIONAL STANDARD X3.138-1988
SYSTEM-TIME = time of transaction
(8) Completion of the command shall be confirmed.
Error and Warning Conditions
(1)  Error E01092: No meta-entity exists with specified name. See General Rule (1).

(2)  Error E01094: New name conflicts with an assigned-descriptive-name of an existing meta-
entity. See General Rule (2)(a).

(3) Error E01093: New name conflicts with an assigned-access-name of an existing meta-
entity. See General Rule (2)(b).

(5)  Error E01098: IRD must be deactivated. See General Rule (3).

(6) Error E01099: Another user deactivated the IRD. See General Rule (4).
5.1.1.9 Modify Meta-Entity Life-Cycle-Phase Command

Function To move a meta-entity from one IRD Schema life-cycle-phase to another.
Format

modify-meta-entity-life-cycle-phase-command ::=

modify-word 4.3
meta-entity-word 4.3
life-cycle-phase-word 4.3
[ for-word ] 4.3
meta-entity-name-list

from-word 4.3

current-IRD-schema-1life-cycle-phase

to-word 4.3
new-IRD-schema-1life-cycle-phase

[ implementation-defined-options ]

’

meta-entity-name-list ::=
meta-entity-access-name 4.4
[ , meta-entity-name-list ]

current-IRD-schema-life-cycle-phase ::=
IRD-schema-life-cycle-phase 4.7

new-IRD-schema-life-cycle-phase ::=
IRD-schema-1life-cycle-phase 4.7

Syntax Rules None.
General Rules
For the following rules:
Let E denote a meta-entity.
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Let X denote a meta-relationship-class-type

Let E’ denote a meta-entity for which the meta-relationship E’ X E exists.
Let E” denote a meta-entity for which the meta-relationship E X E” exists.
Let PI be current-IRD-schema-life-cycle-phase.

Let P2 be new-IRD-schema-life-cycle-phase.

Let U be the effective IRDS-user.

Let V be the effective IRD-schema-view.

Let V’ be an IRD-schema-view related to U.

This command shall be executed only when the IRD is deactivated. See Subsections
5.1.1.11 and 5.1.1.18.

The IRDS-user who issues this command shall be the same IRDS-user who issued the
deactivate-IRD command.

The allowed combinations of current-IRD-schema-life-cycle-phase and new-IRD-schema-
life-cycle-phase shall be as follows:

current IRD Schema new IRD Schema
life-cycle-phase life-cycle-phase
UNCONTROLLED CONTROLLED
CONTROLLED ARCHIVED
current IRD Schema new IRD Schema
life-cycle-phase life-cycle-phase
ARCHIVED CONTROLLED
CONTROLLED UNCONTROLLED

The IRD-SCHEMA-PHASE-NAME attribute for V shall be P2.

There shall be an IRD-schema-view V’ related to U with an IRD-SCHEMA-PHASE-NAME
attribute equal to PI1.

Each meta-entity specified in meta-entity-name-list shall exist in the IRD-schema.

Each meta-entity specified in meta-entity-name-list shall exist in current-IRD-schema-
life-cycle-phase.

Each meta-entity specified in meta-entity-name-list shall be of one of the following types:

RELATIONSHIP-TYPE
RELATIONSHIP-CLASS-TYPE
ENTITY-TYPE
VARTATION-NAMES -DATA
ATTRIBUTE-GROUP-TYPE
ATTRIBUTE-TYPE
ATTRIBUTE-TYPE-VALIDATION-DATA

The command shall not violate IRD Schema life-cycle-phase integrity (Subsection 9.8). For
this command, it may be restated as follows:
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(a) If E is moved from the UNCONTROLLED to CONTROLLED IRD Schema life-cycle-
phase, then:

@) E’ shall be in the UNCONTROLLED IRD Schema life-cycle-phase; and
(i) E” shall be in the CONTROLLED IRD Schema life-cycle-phase.

(b) If E is moved from the CONTROLLED to ARCHIVED IRD Schema life-cycle-phase,
then:

@) E’ shall be in the ARCHIVED IRD Schema life-cycle-phase; and
(ii) E” shall be in the CONTROLLED IRD Schema life-cycle-phase.

(¢) If E is moved from the ARCHIVED to CONTROLLED IRD Schema life-cycle-phase,
then:

@) E’ shall be in the ARCHIVED IRD Schema life-cycle-phase; and
(ii) E” shall be in the CONTROLLED IRD Schema life-cycle-phase.

(d If E is moved from the CONTROLLED to UNCONTROLLED IRD Schema life-cycle-
phase, then:

® E’ shall be in the UNCONTROLLED IRD Schema life-cycle-phase,

(i) E” shall be in the CONTROLLED IRD Schema life-cycle-phase.

Security Rules None.

Actions

(1)

(2)
3)
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The command syntax shall be validated. If the command syntax is valid, conformance with
General Rules (1) through (5) shall be checked. If the command passes this validation,
then General Rules (6) through (8) shall be checked for each meta-entity specified in
meta-entity-name-list.

If any errors were encountered, all appropriate error messages shall be produced.

If no errors were encountered, each meta-entity specified in meta-entity-list shall be
processed as follows:

(@) Conformance with General Rule (9) shall be checked.

(b) If the meta-entity passes General Rule (9), it shall be moved from current-IRD-
schema-life-cycle-phase to new-IRD-schema-life-cycle-phase. The audit meta-
attributes and meta-attribute-groups shall be modified as described in the modify-
meta-entity command.

The SYSTEM-LOCK meta-attribute shall be maintained according to the following
rules:

@) Whenever a meta-entity is moved into the CONTROLLED IRD Schema life-
cycle-phase, SYSTEM-LOCK shall be set equal to ON.
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(ii) Whenever a meta-entity is moved out of the CONTROLLED IRD Schema life-
cycle-phase, SYSTEM-LOCK shall be set equal to OFF, provided that the
NUMBER-OF-INSTANCES meta-attribute shall not be greater than zero. (See
the deactivate-IRD and activate-IRD commands for rules regarding the
NUMBER-OF-INSTANCES meta-attributes.)
Processing continues with the next meta-entity.

(¢) If the meta-entity-fails General Rule (7), all appropriate error messages shall be
produced. Processing continues with the next meta-entity.

If E is moved from the UNCONTROLLED to CONTROLLED IRD Schema life-cycle-phase,
then if:

(@) E is of type ATTRIBUTE-TYPE or ATTRIBUTE-GROUP-TYPE, and
(b) E has the meta-attribute of type COMMON-TO-ENTITY-TYPES equal to YES,

meta-relationships between E and all meta-entities of type ENTITY-TYPE in the
CONTROLLED IRD Schema life-cycle-phase shall be established.

Completion of command processing shall be confirmed.

Error and Warning Conditions

(1)  Error E01098: IRD must be deactivated. See General Rule (1).

(2) Error E01099: Another user deactivated the IRD. See General Rule (2).

(@)  Error E01100: Invalid phase transition. See General Rule (3).

(4)  Error E01063: Effective IRD-schema-view not associated with correct IRD Schema life-
cycle-phase. See General Rule (4).

(5)  Error E01067: Meta-entity does not exist or is not visible. See General Rules (5) and
(6).

(6) Error E01101: Meta-entity not in current IRD Schema life-cycle-phase. See General Rule
(.

(1) Error E01102: Meta-entity is of type which is not valid for command. See General Rule
(8.

(8) Error E01103: Meta-entity cannot be moved. It would result in meta-relationships which
violate IRD Schema life-cycle-phase integrity. See General Rule (9).

NOTES:

(1)  Movement of meta-entities is very sensitive with respect to order. An implementation option may sort the meta-

entities by type after completion of Action (2) so that the command may have greater assurance of successful
completion. The following sort sequence is suggested to minimize possible errors:

If the movement is to the CONTROLLED IRD-schema-life-cycle-phase:
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ATTRIBUTE-TYPE-VALIDATION-DATA meta-entities should precede ATTRIBUTE-TYPE meta-entities.

ATTRIBUTE-TYPE-VALIDATION-DATA and ATTRIBUTE-TYPE meta-entities should precede ATTRIBUTE-
GROUP-TYPE meta-entities.

ATTRIBUTE-TYPE-VALIDATION-DATA, ATTRIBUTE-TYPE, ATTRIBUTE-GROUP-TYPE, and VARIATION-
NAMES-DATA meta-entities should precede ENTITY-TYPE meta-entities.

ATTRIBUTE-TYPE-VALIDATION-DATA, ATTRIBUTE-TYPE, ATTRIBUTE-GROUP-TYPE, VARIATION-NAMES-
DATA, ENTITY-TYPE, and RELATIONSHIP-CLASS-TYPE meta-entities should precede RELATIONSHIP-TYPE
meta-entities.

For the movements from CONTROLLED, the order should be reversed.

Note that if an implementation does not sort meta-entities as specified, it becomes the user’s responsibility to
specify the proper order of movement.

(2) Animplementation-option may reject the entire command if any error is encountered on any meta-entity in
Action (3).

5.1.1.10 Copy Meta-Entity Command

Function To create a meta-entity with the same user-specifiable meta-attributes as an
existing meta-entity.

Format

copy-meta-entity-command ::=

copy-word 4.3
meta-entity-word 4.3
existing-meta-entity-access-name 4.4
[ with-meta-relationships-clause ] 6.128
to-word 4.3
new-meta-entity-specification
[ meta-entity-descriptive-name-clause ] 6.126
new-meta-entity-specification ::=

new-meta-entity-access-name 4.4

| new-meta-entity-version-clause 6.127

Syntax Ruleé None.
General Rules
For the following Rules:

Let E be the meta-entity identified by existing-meta-entity-access-name.
Let T be the type of E.

Let E’ be the meta-entity identified by new-meta-entity-specification.
Let P be the IRD-schema-life-cycle-phase in which E exists.

Let V be the effective IRD-schema-view.

Let V’ be an IRD-schema-view which is related to U.

Let U be the effective IRDS-user.
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This command shall be valid only for meta-entities of the following types:

ATTRIBUTE-GROUP-TYPE
ATTRIBUTE-TYPE
ATTRIBUTE-TYPE-VALIDATION-DATA
ENTITY-TYPE

RELATIONSHIP-TYPE
RELATIONSHIP-CLASS-TYPE
VARIATION-NAMES -DATA

If with-meta-relationships-clause is specified, then for each meta-relationship in which E
is the first meta-entity, a corresponding meta-relationship with

(@) The new meta-entity as the first meta-entity,
(b) The same second meta-entity, and
(¢ The same meta-attributes,

shall be created unless the corresponding meta-relationship would violate IRD Schema life-
cycle-phase integrity.

The assigned-access-name in new-meta-entity-access-name shall not be same as:

(@) The assigned-access-name of an existing meta-entity.

(b) The assigned-descriptive-name of an existing meta-entity.
Meta-entity-descriptive-name-clause shall not be allowed if new-meta-entity-version-clause

is specified and the meta-entity specified by existing-meta-entity-access-name has a
descriptive-name.

V shall have the IRD-SCHEMA-PHASE-NAME attribute equal to UNCONTROLLED.

There shall be an IRD-schema-view V’, which may be V, which has an IRD-SCHEMA-
PHASE-NAME attribute equal to P.

If E is one of the following meta-entities:

DATE-TIME-ADDED
DATE-TIME-MODIFIED
ADDED-BY

MODIFIED-BY
NUMBER-OF -TIMES -MODIFIED
SYSTEM-DATE

SYSTEM-TIME

then new-meta-entity-version-clause shall not be used.

Security Rules None.
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Actions
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@)

(6]

4)
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The command shall be validated. All appropriate error and warning rhessages shall be
produced.

If no errors are encountered, then:

(a) A new meta-entity with the specified access-name shall be created in the UNCON-
TROLLED IRD Schema life-cycle-phase.

@) If meta-entity-descriptive-name-clause is specified, the new meta-entity shall
be given the assigned-descriptive-name specified.

(ii) If meta-entity-descriptive-name-clause is not specified and new-meta-entity-
version-clause is specified, then the new meta-entity shall be given a
descriptive-name with the same assigned-descriptive-name as the meta-entity
being copied.

(iii) If meta-entity-descriptive-name-clause and new-meta-entity-version-clause
are not specified, then no descriptive-name shall be assigned to the new
meta-entity.

(b) All user-specifiable meta-attributes of the meta-entity identified by existing-meta-
entity-access-name shall be assigned to the meta-entity identified by new-meta-
entity-specification.

(¢) The system-maintained meta-attributes as well as the meta-attribute-groups for the
meta-entity identified by new-meta-entity-specification shall be assigned as in add-
meta-entity-command.

(d) If meta-entity-descriptive-name-clause and new-meta-entity-version-clause are
specified, then for each meta-entity which existed prior to execution of this
command and has the same assigned-access-name as specified in existing-meta-
entity-access-name:

@) The meta-entity shall be given the appropriate descriptive-name.

(ii) The system-maintained meta-attributes shall be changed as in the modify-
meta-entity-descriptive-name-command.

(e) Let E be the meta-entity identified by existing-meta-entity-access-name, and N be
the new meta-entity. Let E’ denote any other meta-entity and X a meta-
relationship-class-type. Then for every meta-relationship E X E’; a corresponding
meta-relationship N X E’ is created, provided it does not violate IRD Schema life-
cycle-phase integrity. For each such meta-relationship which cannot be created, a
warning shall be issued.

If T is ATTRIBUTE-TYPE or ATTRIBUTE-GROUP-TYPE, and E has the meta-attribute of

type COMMON-TO-ENTITY-TYPES equal to YES, then E’ shall have this meta-attribute
equal to NO.

Completion of command processing shall be confirmed.
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Error and Warning Conditions

(1) Error E01102: Meta-entity is of type which is not valid for command. See General Rule
1).

(2) Warning W01037: Creation of corresponding meta-relationship would violate IRD Schema
life-cycle-phase integrity. See General Rule (2) and Action (2)(e).

(3)  Error E01093: New name conflicts with an assigned-access-name of an existing meta-
entity. See General Rule (3)(a).

(4)  Error E01094: New name conflicts with an assigned-descriptive name of existing meta-
entity. See General Rule (3)(b).

(56)  Error E01075: Meta-entity already has a descriptive-name. See General Rule (4).

(6) Error E01063: Effective IRD-schema-view not associated with correct IRD Schema life-
cycle-phase. See General Rule (5).

(7)  Error E01067: Meta-entity does not exist or is not visible. See General Rule (6).

(8) Error E01096: New-meta-entity-version-clause not allowed for specified meta-entity. See
General Rule (7).

5.1.1.11 Deactivate IRD Command
Function To stop all IRD activity and restrict access to the IRD Schema to a single user.
Format
deactivate-IRD-command: :=
deactivate-word

IRD-word
[ implementation-defined-options ]

&~ &
w W

Syntax Rules None.

General Rules

(1) No other deactivate-IRD-command shall be in effect.
Security Rules None.

Actions

(1)  The command shall be validated. All appropriate error and warning messages shall be pro-
duced.

(2) If no errors were encountered, then the following commands shall be disabled for all users
of the IRD being deactivated:

(a) All IRD commands.
(b) All utility commands except exit-IRDS-system-command.
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(¢) Export-IRD-command.

(d) Check-IRD-schema-compatibility-command

(e) Import-IRD-command.

(f) IRD-schema-output-command. (An implementation may, optionally, allow use of this
command to the IRDS user who issued the deactivate-IRD command.)

No new commands of the above list shall be allowed to enter execution.

All other commands shall be restricted to the IRDS-user who issued the deactivate-IRD
command.

Once all the commands have been either disabled or restricted as specified above, and
there are no active transactions for any user other than the IRDS-user who issued the
deactivate-IRD-command, the IRD is said to have attained a deactivated state. The IRD
shall remain in a deactivated state until the IRDS-user who issued the deactivate-IRD
command executes an activate-IRD command.

The implementation shall ensure that the IRD Schema is recoverable from its state as of
the termination of all IRD activity.

(3) Completion of command processing shall be confirmed.
Error and Warning Conditions
(1) Error E01104: IRD is alrea(iy deactivated.
NOTES:
(1)  The implementation may add options such as:
(a) Message text to be broadcast to all active users.
(b)  An effective shutdown date and time.

() Forced termination of active transactions.

(2)  For each meta-entity of a type for which the modify-meta-entity-life-cycle-phase command is valid, it shall only
be necessary that the NUMBER-OF-INSTANCES meta-attribute be correct when the IRD is deactivated.

(3)  No new user shall become active once the command has been issued.
5.1.1.12 Restore IRD Schema Command

Function To restore the IRD Schema to its state as of the last time a deactivate-IRD
command was issued.

Format
restore-IRD-schema-command ::=

restore-word
IRD-schema-word

&~ &
w W

Syntax Rules None.
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General Rules
(1) The IRD shall be deactivated.

2) The IRDS-user who issues this command shall be the same IRDS-user who issued the
deactivate-IRD command.

Security Rules None.
Actions

(1) The command shall be validated. All appropriate error and warning messages shall be pro-
duced.

(2)  If no errors were encountered, the IRD Schema shall be restored to its state as of the
execution of the last deactivate-IRD-command.

(8) At completion of the command processing the IRD is still deactivated.
(4)  Completion of command processing shall be confirmed.
Error and Warning Conditions
(1)  Error E01098: IRD must be deactivated. See General Rule (1).
(2)  Error E01099: Another user deactivated the IRD. See General Rule (2).
5.1.1.13 Activate IRD Command
Function To enable IRD commands.
Format

activate-IRD-command ::=

activate-word

IRD-word
[ implementation-defined-options ]

~ &
w W

’

Syntax Rules None.
General Rules
(1) The IRD shall be in a deactivated state.

2) The IRDS-user who issues this command shall be the same IRDS-user who issued the
deactivate IRD command.

(3) The meta-entities in the CONTROLLED IRD Schema life-cycle-phase shall conform to the
following rules:

(a) Each meta-entity shall have a unique assigned-access-name.
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(b)

(©

G

(e)

®

@

(h)

®

®

&)

@

(m)

(n)

Each RELATIONSHIP-TYPE meta-entity shall have exactly two meta-relationships of
the type RELATIONSHIP-TYPE-CONNECTS-ENTITY-TYPE.

For each RELATIONSHIP-CLASS-TYPE meta-entity C, there shall be a single meta-
entity R in the CONTROLLED IRD Schema life-cycle-phase such that the meta-
relationship R MEMBER-OF C exists.

For each ATTRIBUTE-TYPE meta-entity A, there shall be a meta-entity E of type
ATTRIBUTE-GROUP-TYPE, ENTITY-TYPE, or RELATIONSHIP-TYPE also in the
CONTROLLED IRD Schema life-cycle-phase, such that there exists a meta-
relationship E CONTAINS A.

For each ATTRIBUTE-GROUP-TYPE meta-entity G, there shall be a meta-entity E of
type ENTITY-TYPE or RELATIONSHIP-TYPE also in the CONTROLLED IRD Schema
life-cycle-phase, such that there exists a meta-relationship E CONTAINS G.

If A is an ATTRIBUTE-TYPE meta-entity for which the meta-attribute of type
COMMON-TO-ENTITY-TYPES is YES, and E is a meta-entity of type ENTITY-TYPE
in the CONTROLLED IRD Schema life-cycle-phase, there shall exist a meta-
relationship E CONTAINS A.

If G is an ATTRIBUTE-GROUP-TYPE meta-entity for which the meta-attribute of
type COMMON-TO-ENTITY-TYPES is YES, and E is a meta-entity of type ENTITY-
TYPE in the CONTROLLED IRD Schema life-cycle-phase, there shall exist a meta-
relationship E CONTAINS G.

For each ATTRIBUTE-TYPE-VALIDATION-DATA meta-entity D there shall be a meta-
entity A of type ATTRIBUTE-TYPE in the CONTROLLED phase such that the meta-
relationship A USES D exists.

For each ATTRIBUTE-GROUP-TYPE meta-entity G:

@) There shall be at least one ATTRIBUTE-TYPE meta-entity A for which the
meta-relationship G CONTAINS A exists.

(i) The meta-attribute SIGNIFICANT-ATTRIBUTES for G shall be less than or
equal to the number of meta-relationships of type ATTRIBUTE-GROUP-
TYPE-CONTAINS-ATTRIBUTE-TYPE in which G participates.

No two meta-entities in the CONTROLLED IRD Schema life-cycle-phase shall have
the same substitute-name.

No two meta-entities in the CONTROLLED IRD Schema life-cycle-phase shall have
the same inverse-name.

The inverse-name of a meta-entity shall not be the same as the substitute-name of
any meta-entity in the CONTROLLED IRD Schema life-cycle-phase.

The inverse-name of a meta-entity shall not be the same as the assigned-access-
name or assigned-descriptive-name of any meta-entity in the CONTROLLED IRD
Schema life-cycle-phase.

The substitute-name of a meta-entity shall not be the same as the assigned-access-
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name or assigned-descriptive-name of any meta-entity in the CONTROLLED IRD
Schema life-cycle-phase.

The contents of the IRD Schema in the CONTROLLED IRD Schema life-cycle-phase shall
be compatible with the contents of the IRD. That is:

(a)

(b)

()

(d

(e

®

@®

(h)

()]

Each entity, relationship, attribute-group, and attribute shall be an instance of a
type defined by a corresponding meta-entity in the CONTROLLED IRD Schema life-
cycle-phase.

Let A be an ATTRIBUTE-TYPE meta-entity in the CONTROLLED IRD Schema life-
cycle-phase. Let a be an attribute of type A. If there is a non-empty set {AVI ...
AVn} of ATTRIBUTE-TYPE-VALIDATION-DATA meta-entities which are associated
with A, let VI ... Vn be the set of values defined by AVI through AVn respectively.
Let V denote the union of all VI through Vn, and let v be a value in V. Then a =
v for some v in V.

Let g be an attribute-group with component attributes ai, 1 <= i <= n. Then:

()] g shall be an instance of an ATTRIBUTE-GROUP-TYPE meta-entity G in the
CONTROLLED IRD Schema life-cycle-phase.

(ii) Each ai, 1 <= i <= n, shall be an instance of a corresponding ATTRIBUTE-
TYPE meta-entity Ai in the CONTROLLED IRD-schema-life-cycle-phase.

(iii) There shall be a meta-relationship G CONTAINS Ai for G and each Ai as
above.

If e is an entity of type E, and a is an attribute of type A such that a is an
attribute of e, then the meta-relationship E CONTAINS A shall exist in the IRD
Schema.

If e is an entity of type E, and g is an attribute-group of type G such that g is
declared in e, then the meta-relationship E CONTAINS G shall exist in the IRD
Schema.

If r is a relationship of type R, and a is an attribute of type A such that a is an
attribute of R, then the meta-relationship R CONTAINS A shall exist in the IRD
Schema.

If r is a relationship of type R, and g is an attribute-group of type G such that g is
declared in r, then the meta-relationship R CONTAINS G shall exist in the IRD
Schema.

If x is an entity or relationship of type X, and yI ... yn are attributes or attribute-
groups of type Y, and Y repeats in X, then there shall not be more instances of Y

in X than allowed by the MAXIMUM-NUMBER-OF-OCCURRENCES meta-attribute of
the meta-relationship X CONTAINS Y.

If G is an ATTRIBUTE-GROUP-TYPE in the CONTROLLED IRD Schema life-cycle-
phase which repeats within an ENTITY-TYPE E or a RELATIONSHIP-TYPE R, then
there shall not exist two instances of G within any given entity of type E or
relationship of type R with the same key attributes.
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®

(k)

®

(m)

(n)

(o)

If A is a key ATTRIBUTE-TYPE for the ATTRIBUTE-GROUP-TYPE @G, and both are
in the CONTROLLED IRD Schema life-cycle-phase, then within each instance of G
there shall be a corresponding instance of A.

Let R be a relationship-type in the CONTROLLED IRD Schema life-cycle-phase, and
let A be an ATTRIBUTE-TYPE for which the meta-relationship R CONTAINS A exists
with the meta-attribute SEQUENCE-PARAMETER = YES. Let e R el and e R e2 be
instances of R with the same first entity, with al and a2 the respective instances of

A. Then al does not equal a2.

Let R and A be as above, except that on the meta-relationship R CONTAINS A, the
meta-attribute SEQUENCE-PARAMETER = NO. Then there shall not exist two
instances of R with the same ordered pair of entities.

If E is an ENTITY-TYPE meta-entity in the CONTROLLED IRD Schema life-cycle-
phase, and A(V:N) is the access-name of an entity of type E, then the variation-
name V shall be equal to a VARIATION meta-attribute in a VARIATION-NAMES-
DATA meta-entity which is associated with E.

The assigned-access-name and assigned-descriptive-name of each entity in the IRD
shall conform to the length and picture constraints defined in the corresponding
ENTITY-TYPE meta-entity in the CONTROLLED IRD Schema life-cycle-phase. If
such a constraint is not defined in the corresponding entity-type, the name shall
conform to the corresponding constraint defined in EXISTING-IRDS-DEFAULTS.

Each attribute shall conform to the format, length, and picture constraints defined in
the corresponding ATTRIBUTE-TYPE meta-entity in the CONTROLLED IRD Schema
life-cycle-phase. If such a constraint is not defined in the corresponding entity-

type, the attribute shall conform to the corresponding constraint defined in
EXISTING-IRDS-DEFAULTS.

Security Rules None.

Actions

(1)

(2)
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The command shall be validated. All appropriate error and warning messages shall be pro-
duced.

The meta-attributes of type SYSTEM-LOCK and NUMBER-OF-INSTANCES are modified
according to the following rules:

(a)

(b)

Let E(n1) and E(n2) denote two meta-entities with the same assigned-access-name.
Assume that E(nl) is in the CONTROLLED IRD Schema life-cycle-phase and E(n2) is
in another IRD Schema life-cycle-phase. Also assume that E(nl) has the meta-
attribute NUMBER-OF-INSTANCES equal to zero, and that E(n2) has a NUMBER-OF-
INSTANCES meta-attribute greater than zero. Then:

(i) The NUMBER-OF-INSTANCES meta-attribute of E(nl) shall be set equal to the
NUMBER-OF-INSTANCES meta-attribute of E(n2); and

(ii) The NUMBER-OF-INSTANCES meta-attribute of E(n2) shall be set to zero.

SYSTEM-LOCK meta-attributes shall be set as needed in meta-entities and meta-
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relationships. See Subsection 9.3 for the rules which determine how SYSTEM-LOCK
is set.

If no errors are encountered, the following commands shall be enabled for the IRD which
is activated by this command:

(a) All IRD commands.

(b) All utility commands.

(¢) Export-IRD-command.

(d) Check-IRD-schema-compatibility-command.
(e) Import-IRD-command.

() IRD Schema output.

Completion of command processing shall be confirmed. The IRD is no longer in a disabled
state. Normal IRD activity can resume.

Error and Warning Conditions

@

(2)
3

)
()]

()]

V)

8

9

(10)

(11

(12)

(13)

Error E01900: Two meta-entities in CONTROLLED phase have the same assigned-access-
name. See General Rule (3)(a).

Error E01901: Incomplete relationship-type. See General Rule (3)(b).

Error E01902: Unused meta-entity in CONTROLLED phase. See General Rules (3)(c),
3)(d), (3)(e), and (3)(D).

Error E01903: Attribute-group-type has an incomplete key. See General Rule (3)(g).

Error E01904: Two CONTROLLED meta-entities have the same substitute-name. See
General Rule (3)(h).

Error E01905: Two CONTROLLED meta-entities have the same inverse-name. See General
Rule (3)().

Error E01906: Inverse-name of CONTROLLED meta-entity is same as the substitute-name
of a CONTROLLED meta-entity. See General Rule (3)(j).

Error E01907: Inverse-name of CONTROLLED meta-entity is the same as the assigned-
access-name of a CONTROLLED meta-entity. See General Rule (3)(k).

Error E01908: Inverse-name of CONTROLLED meta-entity is the same as the assigned-
descriptive-name of a CONTROLLED meta-entity. See General Rule (3)(k).

Error E01909: Substitute-name of CONTROLLED meta-entity is the same as the assigned-
access-name of a CONTROLLED meta-entity. See General Rule (3)(1).

Error E01910: Substitute-name of CONTROLLED meta-entity is the same as the assigned-
descriptive-name of a CONTROLLED meta-entity. See General Rule (3)(1).

Error E01911: IRD / IRD Schema inconsistency. Entity has no corresponding type. See
General Rule (4)(a).

Error E01912: IRD / IRD Schema inconsistency. Relationship has no corresponding type.
See General Rule (4)(a).
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Entity or Relationship has attribute with
Entity or relationship has a group with
Attribute has invalid format or value.
Attribute-group is not consistent with
Corresponding type for attribute not
Corresponding type for attribute-group
Correspdnding type for attribute not
Corresponding type for attribute-group
Attribute or group repeats too many
Duplicate keys in repeating attribute-
Incomplete key in attribute-group. See
Duplicate sequence attribute. See
Duplicate relationship keys. See General
Entity has invalid variation-name. See
Entity has invalid assigned-access-name.

Entity has invalid assigned-descriptive-

(14) Error E01913: IRD / IRD Schema inconsistency.
no corresponding type. See General Rule (4)(a).
(15) Error E01914: IRD / IRD Schema inconsistency.
no corresponding type. See General Rule (4)(a).
(16) Error E01915: IRD / IRD Schema inconsistency.
See General Rules (4)(b) and (4)(0).
(17 Error E01916: IRD / IRD Schema inconsistency.
corresponding type. See General Rule (4)(c).
(18) Error E01917: IRD / IRD Schema inconsistency.
associated with type of corresponding entity. See General Rule (4)(d).
(19) Error E01918: IRD / IRD Schema inconsistency.
not associated with type of corresponding entity. See General Rule (4)(e).
(20) Error E01919: IRD / IRD Schema inconsistency.
associated with type of corresponding relationship. See General Rule (4)(f).
(21) Error E01920: IRD / IRD Schema inconsistency.
not associated with type of corresponding relationship. See General Rule (4)(g).
(22) Error E01921: IRD / IRD Schema inconsistency.
times. See General Rule (4)(h).
(23) Error E01922: IRD / IRD Schema inconsistency.
group. See General Rule (4)().
(24) Error E01923: IRD / IRD Schema inconsistency.
General Rule (4)(j).
(25) Error E01924: IRD / IRD Schema inconsistency.
General Rule (4)(k).
(26) Error E01925: IRD / IRD Schema inconsistency.
Rule (4)Q).
(27) Error E01926: IRD / IRD Schema inconsistency.
General Rule (4)(m).
(28) Error E01927: IRD / IRD Schema inconsistency.
See General Rule (4)(n).
(29) Error E01928: IRD / IRD Schema inconsistency.
name. See General Rule (4)(n).
NOTES:

(1)  Animplementation may perform the validation specified in General Rules (3) and (4) only to those descriptors

affected by changes to the IRD Schema.

(2)  Action (2)(a) states that when a meta-entity is superseded by another, the superseding meta-entity takes on the
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superseded meta-entity’s value for the NUMBER-OF-INSTANCES meta-attribute. It also states that any IRD
descriptor can be an instance only of a type which is defined in the CONTROLLED IRD Schema life-cycle-phase.

5.1.2 IRD Schema Output Command

Function To display the contents of the IRD Schema.

Format
IRD-schema-output-command ::=
output-word 4.3
IRD-schema-word 4.3
[ using-IRD-schema-views-clause ] 6.132
meta-entity-selection-clause 6.118
[ sort-meta-entities-clause ] 6.113
show-IRD-schema-options
[ route-clause ] 6.64
show-IRD-schema-options ::=
[ show-title-clause ] 6.65
IRD-schema-show-clause-list
IRD-schema-show-clause-list ::=
IRD-schema-show-clause-option
[ IRD-schema-show-clause-list ]
IRD-schema-show-clause-option ::=
IRD-schema-show-all-clause 6.114
| show-meta-attributes-clause 6.115
| show-meta-relationships-clause 6.116
| show-related-meta-entities-clause 6.117
| show-IRD-schema-life-cycle-phase-clause 6.130
Syntax Rules

(1) If IRD-schema-show-all-clause is specified, the show-meta-attributes-clause and show-
meta-relationships-clause shall be ignored if specified.

General Rules
(1)  If show-meta-attributes-clause specifies a meta-attribute-type which is not associated with
the meta-entity-type of a selected meta-entity, the specified meta-attribute-type shall be

ignored for that meta-entity. In this case, a warning message shall be produced.

(2) If no sort-meta-entities-clause is specified, meta-entities shall be displayed in the order
selected.

(3)  If using-IRD-schema-views-clause is not specified, then:

(@) The only meta-entities which can be selected and displayed shall be those in the IRD
Schema life-cycle-phase which corresponds to the effective IRD-schema-view.
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(b) The only meta-relationships which can be displayed shall be those which associate
meta-entities in the IRD Schema life-cycle-phase corresponding to the effective IRD-
schema-view.

(4)  If using-IRD-schema-views-clause is specified, then:

(a) The only meta-entities which can be selected and displayed shall be those in an IRD
Schema life-cycle-phase which corresponds to at least one of the specified IRD-
schema-views.

(b) The only meta-relationships which can be displayed shall be those which associate
meta-entities which are in an IRD Schema life-cycle-phase corresponding to at least
one of the specified IRD-schema-views.

Security Rules  None.

Actions

(1) The command shall be validated. All appropriate error and warning messages shall be pro-
duced.

(2)  If no errors are encountered, the meta-entities shall be selected. Additional information
is obtained as required by the specified show-options. Information for each meta-entity
shall be formatted according to show-options, in the order specified in sort-meta-entities-
clause.

(3) Completion of command processing shall be confirmed.

Error and Warning Conditions

(1) Warning W01038: Meta-attribute-type not associated with meta-entity-type or meta-
relationship-type.

5.2 IRD Commands

Function To identify general classes of commands which operate against the IRD and the
rules which apply to commands in these classes.

Format
/* None. This breakdown is explanatory only. */
IRD-command ::=

IRD-maintenance-command
| IRD-output-command

wv

NN
N

Syntax Rules None.
General Rules

(1)  The effective IRDS-user shall have at least one associated IRD-VIEW entity. This is
defined in the IRD by an entity of type IRD-VIEW which is related to the effective IRDS-
user by a relationship of type IRDS-USER-HAS-IRD-VIEW.
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(2)  An IRD-VIEW enables the effective IRDS-user to access and update entities in a given
IRD-partition. This correspondence between an IRD-VIEW and an IRD-partition is defined
by the attribute IRD-PARTITION-NAME. Each IRD-View shall be associated with a single
IRD-partition. Every entity within the IRD-View shall be within the associated IRD-
partition. The IRD-PARTITION-NAME associated with the IRD-View shall be the name of
an IRD-partition in the IRD Schema.

(3)  The effective IRDS-user can have multiple IRD-VIEWs. For updating the IRD, only one of
the IRD-VIEW entities shall be in effect at one time. This is called the effective IRD-
view. A default effective IRD-view is determined by the relationship of type IRDS-USER-
HAS-IRD-VIEW. For any particular IRDS-USER entity, one and only one relationship of
this type shall have the DEFAULT-VIEW attribute equal to YES. The IRD-VIEW entity in
this relationship is the default effective IRD-View.

(4)  The IRDS-user can change the effective IRD-view by using the set-session-defaults
command (Section 5.3.2.1).

Security Rules None.
Actions

(1)  Upon entering the IRDS, the effective IRDS-user shall be assigned a default IRD-View
provided one has been defined.

Error and Warning Conditions

1) Error E01125: IRD-View does not identify a valid IRD-Partition. General Rule (2) of this
Subsection has been violated.

5.2.1 IRD Maintenance Commands

Function Identify all commands which update the contents of the IRD and the rules which
apply to all such commands.

Format
/* None. This breakdown is explanatory only. */

IRD-maintenance-command ::=

add-entity-command 5.2.1.1
| modify-entity-command 5.2.1.2
| delete-entity-command 5.2.1.3
| add-relationship-command 5.2.1.4
| modify-relationship-command 5.2.1.5
| delete-relationship-command 5.2.1.6
| modify-entity-access-name-command 5.2.1.7
| modify-entity-descriptive-name-command 5.2.1.8
| modify-entity-life-cycle-phase-command 5.2.1.9
| copy-entity-command 5.2.1.10

Syntax Rules None.
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General Rules

1)

Execution of any IRD-maintenance-command requires that the IRD be in the "activated"
state.

Access Rules

For the following Access Rules:

1)

)

3)

4

Let U denote the effective IRDS-user.
Let V denote the effective IRD-view.
Let V1 ... Vn denote IRD-views which are related to U.

In the add-entity-command, copy-entity-command, and modify-entity-command (with new-
version-clause specified), when an entity-type being maintained is not in a non-life-cycle-
phase IRD-partition, V shall have the attribute IRD-PARTITION-NAME equal to the
assigned-access-name of an IRD-partition meta-entity with meta-attribute LIFE-CYCLE-
PHASE-CLASS equal to UNCONTROLLED. This is not true, however, when the entity-type
being maintained is in a non-life-cycle-phase IRD-partition.

For the delete-entity-command and the modify-entity-command (without a new-version-
clause specified), V shall have an IRD-PARTITION-NAME attribute equal to the assigned-
access-name of the IRD-partition which contains the specified entity.

For the add-relationship, modify-relationship, and delete-relationship commands:

(a) V shall have an IRD-PARTITION-NAME attribute equal to the assigned-access-name
of the IRD-partition which contains the first entity of the specified relationship.

(b) There shall be a Vi, 1 <= i <= n, with an IRD-PARTITION-NAME attribute equal to
the assigned-access-name of the IRD-partition which contains the second meta-
entity of the meta-relationship.

For the modify-entity-life-cycle-phase-command:

(a) V shall have an IRD-PARTITION-NAME attribute equal to the assigned-access-name
of the new IRD life-cycle-phase.

(b) There shall be a Vi, 1 <= i <= n, with a PARTITION-NAME attribute equal to the
assigned-access-name of the current IRD life-cycle-phase (which contains the entities
specified).

Security Rules None.

Actions None.

Error and Warning Conditions

1)
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5.2.1.1 Add Entity Command

Function This command shall be used to add a new entity to the IRD and establish initial

values for specified attributes.

Format
add-entity-command ::=
add-word 4.3
entity-word 4.3
new-entity-name
entity-type-clause 6.2
[ entity-descriptive-name-declaration-clause ] 6.27
[ quality-indicator-designation-clause ] 6.30
[ new-entity-attributes-clause ] 6.22
new-entity-name ::=
new-entity-access-name 4.4
| null-mark
Syntax Rules
(1)  If new-entity-access-name-is specified:

2)

6]
4)

(5)
(6)

V)

8

(a) The assigned-access-name of the entity shall conform to the length and format rules
as defined in the IRD Schema for the entity-type identified in the entity-type-clause.

(b) It shall not be equal to any potential system-generated name. (System-generated
assigned-access-names are of the form PN, where P is a prefix composed of non-
numeric naming characters and N is an integer within the range specified for the
entity-type. The naming convention is assigned on an entity-type by entity-type
basis.) ‘

The version-identifier shall not specify a revision-number that already exists for the
specified assigned-access-name and variation-name combination.

The entity-type-clause shall immediately follow new-entity-name.

If specified, the entity-descriptive-name-declaration-clause shall immediately follow entity-
type-clause.

All attribute declarations shall be part of the new-entity-attributes-clause.
If the entity-type identified in the entity-type-clause is defined in the IRD Schema with a
value of YES for the meta-attribute-type SYSTEM-GENERATED, then either null-mark or

new-entity-name can be specified.

New-entity-access-name shall be specified if the entity-type identified in entity-type-
clause is defined in the IRD Schema with a value of NO for the meta-attribute SYSTEM-
GENERATED.

The entity-type identified in entity-type-clause shall be defined in the IRD Schema, in the
CONTROLLED IRD Schema life-cycle-phase.
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(9) If the entity-type identified in entity-type-clause is either IRDS-USER, IRD-VIEW, or
IRD-SCHEMA-VIEW, then no version-identifier shall be specified in new-entity-access-
name.

(10) If specified, quality-indicator-designation-clause shall precede new-entity-attributes-clause.

General Rules

(1)  If a revision-number is not explicitly specified, the add-entity-command shall always
create an entity with a revision-number equal to one.

(2)  If the entity-type specified is IRDS-USER, IRD-VIEW, or IRD-SCHEMA-VIEW, then the
IRD-VIEW which is in effect shall be associated with the IRD-PARTITION named
SECURITY.

@) If the IRD-VIEW which is in effect is associated with the IRD-PARTITION named
SECURITY, then only entities of the types IRDS-USER, IRD-VIEW, or IRD-SCHEMA-VIEW
shall be added.

Security Rules None.

Actions

(1)  If the command passes validation, then:

(a) The entity shall be created in the IRD.

(b) The created entity shall be within the IRD-Partition which is associated with the
IRD-VIEW in effect.

(¢) This command shall assign appropriate values to the audit-attribute ADDED-BY and
the audit-attribute-group DATE-TIME-ADDED. It shall treat the audit-attribute-
group DATE-TIME-LAST-MODIFIED and the audit-attribute LAST-MODIFIED-BY as
non-existent, and the NUMBER-OF-TIMES-MODIFIED audit-attribute shall be
assigned a value of zero.

(d) If the entity has a system-generated-name and new-entity-name is not specified, then
@) The generated entity-access name assigned to the entity shall be PN, where

(A) P is the prefix in the start-name for the entity-type;

(B) PN is not the assigned-access-name of an existing entity; and

(C) N is an integer such that if the START-NAME for the entity-type is
- PR1R2 ... kj, N falls in the range L <= N <= U, where

= (RI)*(10**(-1))+ ... +kj, and
U = 9%(10**G-1))+ ... +9

Gi) The system shall inform the user of the generated entity-access-name.

(iii) The entity shall have the attribute of type SYSTEM-GENERATED-NAME
equal to YES.
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(e) If new-entity-name is specified, the entity shall have the attribute of type SYSTEM-
GENERATED-NAME equal to NO.

(f) If quality-indicator-designation-clause is specified, the entity shall be associated with
the specified quality-indicator.

If the command fails to pass validation, the entity shall not be created in the IRD. The
user shall be informed that the entity has not been created, and shall be given all appro-
priate error messages.

Error and Warning Conditions

@

2

3
Y

(&)

)

Error E01002: Invalid or unrecognized entity-type. Either Syntax Rule (3) or (8) for this
command has been violated.

Error E01004: User designated entity-access-name is required. Syntax Rule (7) for this
command has been violated.

Error E01005: Invalid name format. Syntax Rule (1) for this command has been violated.

Error E01006: Invalid version-identifier. Either Syntax Rule (2) for this command has
been violated, or the version-identifier format is incorrect.

Error E01115: Effective IRD-view not associated with correct IRD-partition. General Rule
(2) or (3) for this command has been violated.

Error E01022: Multiple versions not allowed for entities of entity-type. Syntax Rule (9)
for this command has been violated.

5.2.1.2 Modify Entity Command

Function To modify the attributes of an existing entity in the IRD or to create a new

entity with the same assigned-access-name and different version-identifier as an existing
entity.

Format

modify-entity-command ::=

modify-word 4.3
entity-word 4.3
existing-entity-access-name 4.4
[ entity-type-clause ] 6.2
[ new-version-clause ] 6.28
[ entity-descriptive-name-declaration-clause ] 6.27
[. quality-indicator-designation-clause ] 6.30
[ modified-entity-attributes-clause ] 6.23

Syntax Rules  None.

General Rules

63}

The entity-type-clause within this command shall be informational only. However, if
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2

3)

4)

specified, the entity-type-clause shall identify the entity-type of the entity identified by
existing-entity-access-name.

If the new-version-clause is specified:

(a) The assigned-access-name of the existing entity and the version-identifier specified
by the new-version-clause shall not identify an existing entity within the IRD.

(b) If a version-identifier is specified with a variation-name, the variation-name shall be
valid for the entity-type.

(¢) If a revision-number is specified within version-idemtifier, it shall be different than
any other revision-number of any entity with the specified assigned-access-name and
the specified or defaulted variation-name.

New-version-clause shall not be specified if the entity-type of the specified entity is
IRDS-USER, IRD-VIEW, or IRD-SCHEMA-VIEW.

Entity-descriptive-name-declaration-clause shall be allowed only if the entity being
modified does not have a descriptive-name.

Security Rules None.

Actions

1)

2)
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If all command-clauses pass validation, and a new-version-clause has not been specified,
the attributes of the existing entity shall be modified as specified within modified-entity-
attributes-clause. If quality-indicator-designation-clause is specified, the modified entity
shall be associated with the specified quality-indicator. The system shall confirm this
action for the user. This commund creates or updates the audit-attribute-group DATE-
TIME-LAST-MODIFIED and the audit-attribute LAST-MODIFIED-BY for the maintained
entity. The value of the NUMBER-OF-TIMES-MODIFIED audit-attribute shall be
incremented by one. If a valid entity-descriptive-name-clause is specified, then all
entities with the same assigned-access-name as the specified entity.shall be given the
descriptive-name.

If all command-clauses pass validation, and a new-version-clause has been specified, then
the existing entity shall remain unaffected. A new entity, whose entity-access-name has
the same assigned-access-name as the existing entity, but whose version-identifier is as
specified in the new-version-clause, shall be created. If quality-indicator-designation-
clause is specified, the new entity shall be associated with the specified quality-indicator.

The attributes of the new entity shall be the same as those of the existing entity, except
for those modifications specified in the modified-entity-attributes-clause. The following
shall have new values: the audit-attribute-group DATE-TIME-ADDED and the audit-
attribute ADDED-BY. The audit-attribute-group DATE-TIME-LAST-MODIFIED and the
audit-attribute LAST-MODIFIED-BY shall be treated as nonexistent. The NUMBER-OF-
TIMES-MODIFIED audit-attribute shall be assigned a value of zero.

If existing-entity-name has an entity-descriptive-name, a new entity-descriptive-name shall
be constructed for the new entity. This entity-descriptive-name shall have the same
assigned-descriptive-name as that of existing-entity-access-name, and the version-
identifier assigned to the new entity.
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If existing-entity-access-name does not have an entity-descriptive-name and entity-
descriptive-name-declaration-clause is specified, then all entities with the same assigned-
access-name shall be assigned a descriptive-name.

Relationships which contain the new entity shall be derived from relationships containing
the specified entity. New relationships shall be created according to the following rules:

(a) For each relationship which relates the specified entity to itself, (i.e., the specified
entity is both the first and second entity of the relationship) a new relationship of
the same type shall be created which relates the new entity to itself. The attributes
of corresponding relationships shall be identical.

(b) For each relationship which has the specified entity only as the first entity, a new
relationship of the same type shall be created with the new entity as the first
entity. The second entity and the attributes of the corresponding relationships shall
be identical.

() For each relationship which has the specified entity only as the second entity, a new
relationship of the same type with the new entity as the second entity shall be
created only if the relationship-type has the SEQUENCED meta-attribute equal to
NO. The first entity and the attributes of corresponding relationships shall be
identical.

(3) If any command-clause is not valid, the user shall be given all appropriate error messages
and informed that the command has been rejected.

Error and Warning Conditions

(1)  Error E01010: Entity is not of specified entity-type. General Rule (1) of this Subsection
is violated. Possibly the entity-type specified in the entity-type-clause is not valid.

(2)  Error E01022: Multiple versions not allowed for entities of entity-type. General Rule (3)
for this command has been violated.

(3) Warning W01008: One or more relationships have not been duplicated for the new-
version of the entity modified,

(4)  Error E01059: Descriptive-name may not be changed by a modify-entity command.
General Rule (4) for this command has been violated.

5.2,1.3 Delete Entity Command
Function To delete one or more entities from the IRD.
Format

delete-entity-command ::=

delete-word 4.3
entity-word 4.3
delete-selection-option

[ with-relationships-clause ] 6.32

’
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delete-selection-option ::=
entity-name-list
| entity-selection-criteria-clause 6.33

entity-name-list ::=
entity-access-name 4.4
[ , entity-name-list ]

Syntax Rules None.

General Rules

(1)

2

Each entity-access-name specified directly in the command shall identify an entity which
exists in the IRD.

Unless the with-relationships-clause is specified, each entity to be deleted shall not
participate in any relationship.

Security Rules None.

Actions

(1) The command shall process according to the rules stated in the introduction to Section 5.

(2) If with-relationships-clause is specified, every relationship in which each specified entity
participates will also be deleted from the IRD.

(8)  The user shall be notified of completion of the delete-entity-command.

Error and Warning Conditions

@

(2)

Error E01009: Entity does not exist or is not visible. General Rule (1) for this command
has been violated.

Error E01013: Entity is related to other entities. General Rule (2) for this command has
been violated.

5.2.1.4 Add Relationship Command

Function To establish a relationship between two entities in the IRD.

Format

add-relationship-command ::=

add-word 4.3
relationship-word 4.3
new-relationship-identification-clause 6.25
[ new-relationship-attributes-clause ] 6.43

.
I

Syntax Rules None.
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General Rules

(1)  The relationship specified in new-relationship-identification-clause shall not exist within
the IRD.

Security Rules None.
Actions
(1) If the command passes validation then:
(a) If the new-relationship-identification-clause specifies new-word prior to entity-2,
then an entity with the specified entity-access-name shall be added to the IRD. The
new entity shall be within the IRD-Partition associated with the IRD-VIEW which is
in effect.
(b) The relationship shall be created and added to the IRD.
(¢) The system shall confirm completion of the action.
(2)  If the command does not pass validation, the command shall be rejected. The system shall
provide all appropriate error messages, and inform the user that the command has been
rejected.

Error and Warning Conditions

(1)  Error E01017: Relationship already exists. General Rule (1) for this command has been
violated.

5.2,1.5 Modify Relationship Command
Function To modify the attributes of an existing relationship in the IRD.

Format

modify-relationship-command ::=

modify-word 4.3
relationship-word 4.3
relationship-identification-clause 6.24
[ modified-relationship-attributes-clause ] 6.44

Syntax Rules None.

General Rules

(1)  The relationship specified in relationship-identification-clause shall exist within the IRD.
Security Rules None.

Actions

(1)  If the command passes validation then the attributes of the relationship shall be modified

1-91



AMERICAN NATIONAL STANDARD X3.138-1988

as specified in the modified-relationship-attributes-clause (See Subsection 6.44). The
system shall provide confirmation of completion of the modification.

(2) If the command does not pass validation, the command shall be rejected. The system shall
provide all appropriate error messages, and inform the user that the command has been
rejected.

Error and Warning Conditions

(1)  Error E01018: Relationship does not exist. General Rule (1) for this command has been
violated.

5.2.1.6 Delete Relationship Command
Function To delete one or more relationships from the IRD.
Format
delete-relationship-command ::=
delete-word

relationship-word
relationships-identification

&~ &
w W

;

relationships-identification ::=
relationship-selection-clause 6.45

| relationship-identification-1list

relationship-identification-list ::=
relationship-identification-clause 6.24
[ [,] relationship-identification-list ]

Syntax Rules None.

General Rules

(1)  Each relationship specified in a relationship-identification-clause shall exist within the
IRD.

Security Rules None.
Actions

(1) The command shall be processed according to the General Rules in the introduction to
Section 5.

Error and Warning Conditions

(1)  Error E01018: Relationship does not exist. General Rule (1) for this command has been
violated.

(2) Warning W01006: No relationships obtained. No relationships existed which fulfilled the
selection criteria of the relationship-selection-clause.
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(8) Warning W01004: Command executed with errors. Either at least one relationship
specified within the relationship-identification-list could not be deleted, or execution
errors were encountered in attempting to select relationships.

5.2.1.7 Modify Entity-Access-Name Command

Function  To change the assigned-access-name of all entities with a given assigned-access-
name.

Format

modify-entity-access-name-command ::=
modify-word
entity-word
access-name-word
from-word
existing-entity-assigned-access-name
to-word
new-entity-assigned-access-name

E ISR
wwww

~
w

existing-entity-assigned-access-name ::=
assigned-access-name 4.4

new-entity-assigned-access-name ::=
assigned-access-name 4.4

Syntax Rules None.
General Rules

(1)  Existing-entity-assigned-access-name shall be the assigned-access-name of at least one
existing entity in the IRD.

(2) New-assigned-access-name shall not be the assigned-access-name of any entity in the IRD,
nor shall it be equal to the assigned-descriptive-name of any entity in the IRD.

(3  New-assigned-access-name shall conform to all the rules for naming an entity of the
entity-type of current-assigned-access-name.

(4)  The value of new-assigned-access-name shall not be equal to any potential system-
generated access-name.

Security Rules None.
Actions
(1)  If the command passes validation, then:

(a) Each entity with an assigned-access-name of existing-entity-assigned-access-name
shall be changed to have an assigned-access-name of new-assigned-access-name.

(b) All version-identifiers shall remain unchanged.
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(¢) New values shall be assigned to the audit-attribute-group DATE-TIME-LAST-MOD-
IFIED and the audit-attribute LAST-MODIFIED-BY. The value of the NUMBER-OF-
TIMES-MODIFIED audit-attribute shall be incremented by one.

(2) If an entity whose assigned-access-name is changed has the attribute of type SYSTEM-
GENERATED-NAME equal to YES, this attribute shall be changed to NO.

Error and Warning Conditions

(1) Error E01009: Entity does not exist or is not visible. General Rule (1) for this command
has been violated.

(2)  Error E01007: Entity-access-name conflict. General Rule (2) or (4) for this command has
been violated. ‘

(8) Error E01005: Invalid name format. General Rule (3) for this command has been violated.
5.2.1.8 Modify Entity-Descriptive-Name Command

Function To change the assigned-descriptive-name of all entities with a given assigned-
descriptive-name.

Format

modify-entity-descriptive-name-command ::=
modify-word
entity-word
descriptive-name-word
existing-entity-specification
to-word 4.3
new-entity-assigned-descriptive-name

&~
w w w

existing-entity-specification ::=
using-entity-assigned-descriptive-name-
specification
| using-entity-assigned-access-name-
specification

using-entity-assigned-descriptive-name-
specification ::=
from-word 4.3
existing-entity-assigned-
descriptive-name

using-entity-assigned-access-name-
specification ::=
for-word 4.3
existing-entity-assigned-access-name

existing-entity-assigned-descriptive-name ::=
assigned-descriptive-name 4.4
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existing-entity-assigned-access-name ::=
assigned-access-name 4.4

new-entity-assigned-descriptive-name ::=
assigned-descriptive-name 4.4

Syntax Rules  None.

General Rules

@

2

3

If using-entity-assigned-descriptive-name-specification is used, then existing-entity-
assigned-descriptive-name shall be the assigned-descriptive-name of at least one existing
entity in the IRD.

If using-entity-assigned-access-name-specification is used, then existing-entity-assigned-
access-name shall be the assigned-access-name of at least one existing entity in the IRD,
and the descriptive-name of each such entity shall be null.

New-entity-assigned-descriptive-name shall not be the same as:

(a) The assigned-access-name of any existing entity, except for those entities identified
by existing-entity-assigned-descriptive-name.

(b) The assigned-descriptive-name of an existing entity.

New-entity-assigned-descriptive-name shall conform to all the rules for an entity assigned-
descriptive-name.

Security Rules None.

Actions

1)

If the command passes validation, then:

(a) Each entity with an assigned-descriptive-name of existing-entity-descriptive-name
shall be changed to have an assigned-descriptive-name of new-entity-assigned-
descriptive-name.

(b) Each entity with an assigned-access-name of existing-entity-assigned-access-name
shall be changed to have an assigned-descriptive-name of new-entity-assigned-
descriptive-name.

(¢c) All version-identifiers shall remain unchanged.
(d) New values shall be assigned to the audit-attribute-group DATE-TIME-LAST-MOD-

IFIED and the audit-attribute LAST-MODIFIED-BY. The value of the NUMBER-OF-
TIMES-MODIFIED audit-attribute shall be incremented by one.

Error and Warning Conditions

1)

Error E01009: Entity does not exist or is not visible. General Rule (1) for this command
has been violated.
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(2)  Error E01031: Entity-descriptive-name conflict. General Rule (2) for this command has
been violated.

(3)  Error E01032: Invalid descriptive-name. General Rule (3) for this command has been
violated.

5.2.1.9 Modify Entity Life-Cycle-Phase Command
Function To transfer one or more entities from one IRD Life-Cycle-Phase to another.
Format

modify-entity-1life-cycle-phase-command ::=

modify-word 4.3
entity-word 4.3
life-cycle-phase-word 4.3
[ for-word ] 4.3
entity-name-list
from-word 4.3
current-life-cycle-phase
to-word 4.3
new-life-cycle-phase
current-life-cycle-phase ::=
irds-name 4.2
new-life-cycle-phase ::=
irds-name 4.2

entity-name-list ::=
entity-access-name 4.4
[ , entity-name-list ]
Syntax Rules

(1)  Both current-life-cycle-phase and new-life-cycle-phase shall be valid life-cycle-phase-
names.

(2)  Current-life-cycle-phase and new-life-cycle-phase shall be different life-cycle-phase-
names.

General Rules

(1)  Each entity-access-name shall identify an existing entity in the IRD.

(2)  Each entity-access-name shall identify an entity which is in current-life-cycle-phase.
Security Rules None.

Actions

(1)  Processing of this command shall be as specified in the introduction to Section 5.
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The modification step shall transfer each entity selected in the prior step from current-
life-cycle-phase to new-life-cycle-phase. For each processed entity, the NUMBER-OF-
TIMES-MODIFIED audit-attribute shall be incremented by one, and appropriate values shall
be assigned to the DATE-TIME-LAST-MODIFIED audit-attribute-group and the LAST-
MODIFIED-BY audit-attribute. All relationships in which the transferred entity partici-
pates shall remain unaffected.

Error and Warning Conditions

1)

2

3

CY

Error E01033: Unrecognized IRD life-cycle-phase-designator. Syntax Rule (1) for this
command has been violated.

Error E01034: Invalid phase transition. Syntax Rule (2) for this command has been
violated.

Error E01009: Entity does not exist or is not visible. General Rule (1) for this command
has been violated.

Error E01035: Entity not in specified phase. General Rule (2) for this command has been
violated.

5.2.1.10 Copy Entity Command

Function To create a new entity with the same attributes (and optionally the relationships

to the same entities) as an existing entity.

Format
copy-entity-command ::=
copy-word 4.3
entity-word 4.3
existing-entity-access-name 4.4
[ with-relationships-clause ] 6.32
to-word 4.3
new-entity
[ entity-descriptive-name-declaration-clause ] 6.27
[ quality-indicator-designation-clause ] 6.30
new-entity ::=
new-entity-access-name 4.4
| null-mark 4.1
| new-version-clause 6.28
Syntax Rules
(1)  If new-entity-access-name is specified, its assigned-access-name shall not be the same as

(2)

that of existing-entity-access-name. (To create a new version of the entity, new-
version-clause shall be used.)

Entity-descriptive-name-declaration-clause shall not be specified if new-version-clause is
specified for new-entity.
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General Rules

@

@

(6))

4

)]

If the new-version-clause is specified:

(a) The assigned-access-name of the existing entity and the version-identifier specified
by the new-version-clause shall not identify an existing entity within the IRD.

() If a version-identifier is specified with a variation-name, the variation-name shall be
valid for the entity-type of the entity being copied.

() If a revision-number is specified within version-identifier, it shall be different than
any other revision-number of any entity with the specified assigned-access-name and
the specified or defaulted variation-name.

New-version-clause shall not be specified if the entity-type of existing-entity-access-
name is in a non-life-cycle-phase IRD-Partition.

If the entity-type of existing-entity-access-name is defined in the IRD Schema with a
value of YES for the meta-attribute-type SYSTEM-GENERATED, then either null-mark or
new-entity-name can be specified.

The entity-type of new-entity-access-name shall be the same as the entity-type of
existing-entity-access-name.

Entity-descriptive-name-declaration-clause shall be allowed only if the entity being copied
does not have a descriptive-name.

Security Rules None.

Actions

1)

2

6]

@
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Once the command has passed validation, a new entity of the specified or defaulted
entity-access-name shall be created. The audit-attribute ADDED-BY and the audit-
attribute-group DATE-TIME-ADDED shall be assigned appropriate values. The audit-
attribute-group DATE-TIME-LAST-MODIFIED and the audit-attribute LAST-MODIFIED-BY
shall be treated as non-existent, and NUMBER-OF-MODIFICATIONS shall be assigned a
value of zero.

If new-entity-access-name is specified, and the entity with existing-entity-access-name has
the attribute of type SYSTEM-GENERATED-NAME equal to YES, the new entity shall have
this attribute equal to NO.

If new-version-clause is specified, then the new entity, whose entity-access-name has the
same assigned-access-name as existing-entity-access-name, but whose version-identifier is
as specified in the new-version-clause, shall be created. The new entity shall have the
same assigned-descriptive-name as the existing entity.

If with-relationships-clause is specified, relationships which contain the new entity shall
be derived from relationships containing the entity identified by new-entity-access-name.
New relationships shall be created according to the following rules:

(a) For each relationship which relates the existing entity to itself, (i.e., the existing
entity is both the first and second entity of the relationship) a new relationship of
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the same type shall be created which relates the new entity to itself. The attributes
of corresponding relationships shall be identical.

(b) For each relationship which has the existing entity only as the first entity, a new
relationship of the same type shall be created with the new entity as the first
entity. The second entity and the attributes of the corresponding relationships shall
be identical.

(¢) For each relationship which has the existing entity only as the second entity, a new
relationship of the same type with the new entity as the second entity shall be
created only if the relationship-type has the SEQUENCED meta-attribute equal to
NO. The first entity and the attributes of corresponding relationships shall be
identical.

(5)  If entity-descriptive-name-declaration-clause is specified, then the appropriate descriptive-
name shall be declared.

(6) If quality-indicator-designation-clause is specified, then the entity identified by new-
entity-access-name shall be associated with the specified quality-indicator.

Error and Warning Conditions

(1)  Error E01004: User designated entity-access-name required. See General Rule (3) for this
command. The entity-type of existing-entity-access-name does not have SYSTEM-
GENERATED access-names.

(2)  Error E01022: Multiple versions not allowed for entities of entity-type. General Rule (2)
for this command has been violated.

(3) Error E01036: New-entity-access-name cannot be the same as the existing-entity-access-
name. Syntax Rule (1) has been violated.

(4)  Error E01037: Descriptive-name cannot be assigned. General Rule (5) has been violated.
5.2,2 IRD Output Commands

Function To query the IRD.

Format

/* None. This breakdown is explanatory only. */

IRD-output-commands ::=

general -output-command 5.2.2.1
| output-impact-of-change-command 5.2.2.2
| [ output-syntax-command ] 5.2.2.3
Syntax Rules
(€5) The general form of these commands is as follows:

command-imperative
[ using-IRD-views-clause ] 6.38
selection-option
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2

6]

)

(5)
(6)
V)]

€)

[ sort-clause ] 6.62
show-options
[ route-clause ] 6.64

[ implementor-defined-clauses ]

where command-imperative is a unique sequence of irds-words which identify the
particular command.

Selection-option is always defined as follows:
selection-option ::= entity-selection-criteria-clause

Show-options are defined on a command by command basis. In general, show-options
consist of one or more show-clauses.

Show-clauses are of two general classes, qualified and unqualified. Unqualified show-
clauses define output formatting regardless of what entity-type or relationship-type shall
be being displayed. Qualified show-clauses define what shall be displayed for a particular
entity-type or relationship-type.

All show-clauses shall be specified consecutively.

All unqualified show-clauses shall be specified before all qualified show-clauses.
Show-clauses have different levels of control. The first level is the global level, which
contains all unqualified show-clauses. The second level is the entity-type level, which
contains all show-clauses which pertain to displaying information on entities of a
particular entity-type. The third level is the relationship-type level. This contains all
show-clauses which pertain to displaying information on relationships of a particular type.

Show-clauses shall be coded hierarchically.

General Rules

)

2)

6))

)

)]

(6)
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The output-syntax-command shall be necessary and meaningful only in the event that the
Command Language Interface is available.

If specified, using-IRD-views-clause shall restrict the selection of entities which shall be
included in the entity-list. No entity within the list shall be selected unless it is visible
in at least one of the specified IRD-Views.

If no using-IRD-views-clause is specified within this command, the IRD-View in effect
shall be assumed.

If no sort-clause is specified and multiple entities are selected, the order of retrieval shall

T sae ~
be assumed.

It shall be possible to sort entities based upon attributes and/or names which are not
specified in the show-clause.

Show-clauses also implicitly specify selection of relationships and attributes.
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For entities, qualified show-clauses depend upon the entities selected according to the
selection option. In general, no error condition shall be raised if a show-clause is
qualified by an entity-type which is not directly or indirectly specified in the selection
criteria. The exception to this rule is if the command specifies some predefined display
which does not show entities of the entity-type specified as a qualifier.

A qualified show-clause which describes how to display a given relationship-type depends
on show-clauses at a higher level of qualification, (including unqualified show-clauses). It
shall not be possible to use a relationship-type as a qualifier for a show-clause if either
the command does not support the display of relationships of the type used as a qualifier,
or the selection of such relationships was suppressed by a clause at a higher level of
control.

A show-clause at a lower level of qualification shall take precedence over a show-clause
at a higher level of qualification. Thus, if an unqualified show-clause specifies "show all
attributes” and a qualified show-clause specifies "for entity-type x show no attributes”, no
attributes shall be displayed for entities of entity-type x.

The default for routing output shall be implementation dependent. It is suggested that
this be a session option.

Implementor-defined command-clauses may be used to define any implementation-
dependent processing options.

Security Rules None.

Actions

1)

(2)

6))

The command shall be validated. If any Syntax Rule or General Rule is violated, the
command does not execute. All error and warning conditions shall be given. The
command shall be then executed.

Entities shall be selected. Selection shall be done directly from the IRD if entity-
selection-criteria-clause was specified. If using-list-clause is specified, entities shall be
selected from the identified entity-list, provided they are visible within the IRD-Views
used by the command. If sort-clause is specified, any additional IRD information used to
sort the entities shall also be obtained.

If sort-clause is specified, all selected information shall be sorted as specified in the sort-
clause.

Additional information is selected from the IRD to format the specified output. (The
implementation may choose to perform this selection either prior to or after the sort.
The choice may vary by the type of display. This standard does not specify or imply any
implementation details. The implementation may perform these processes in as many or
few phases as is deemed desirable.)

The information shall be routed to the appropriate destination and formatted according to
the specifications of the show-clause(s). -

The system shall confirm completion of the command.
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Error and Warning Conditions

(1)  Error E01044: Invalid, missing, or misplaced command-clause. See Syntax Rules (5)
through (8).

(2) Error E01040: Inconsistent command-clauses. See General Rules (7) and (8).
5.2.2.1 General Qutput Command

Function To retrieve IRD descriptors, format output, and route the output to specified
destinations.

Format

general -output-command ::=

output-word 4.3
IRD-word 4.3
[ using-IRD-views-clause ] 6.38
selection-option

[ sort-clause ] 6.62

show-options
[ route-clause ] 6.64
[ implementor-defined-clauses ]

’

selection-option ::=
entity-selection-criteria-clause 6.33

show-options ::=
| show-predefined-display-clause 6.63
| show-clause-list

show-clause-list ::=
[ show-title-clause ] 6.65
unqualified-show-clause-list
[ qualified-show-clause-list

unqualified-show-clause-list ::=
general-output-show-clause-option
[ unqualified-show-clause-list ]

qualified-show-clause-list ::=
qualified-show-clause 6.67
[ qualified-show-clause-list ]

general-output-show-clause-option ::=

show-all-clause 6.74
| show-entity-type-clause 6.71
| show-IRD-life-cycle-phase-clause 6.68
| show-entity-access-name-clause 6.69
| show-entity-descriptive-name-clause 6.70
| show-relationships-clause 6.72
| show-attributes-clause 6.73
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| show-counts-clause 6.82
| show-quality-indicator-clause 6.83

implementor-defined-clauses ::=
/* implementor-defined-format */

Syntax Rules
(1)  Within unqualified-show-clause-list, no command-clause shall be repeated.

(2) At any level of qualification (including no qualification) if show-all-clause is specified, no
other show-clause shall be specified.

(3) No command-clause of the type identified in the general-output-show-clause-option shall
be repeated for the same qualifiers.

General Rules

(1) It is possible for a predefined-display to have an implicit default sort. In this case, the
displayed order of entities may not be retrieval order.

(2) It is possible that a sort-clause may not be allowed for a specific predefined display. In
this case, a warning condition shall be raised and sort-clause is ignored.

Security Rules None.

Actions

(1)  As specified in Actions of "IRD Output Commands", Subsection 5.2.2.
Error and Warning Conditions

@) Error E01108: Duplicated command-clause. See Syntax Rules (1) and (3).
2) Error E01040: Inconsistent command-clauses. See Syntax Rule (2).

3 Warning W01014: Sort-clause ignored. See General Rule (25. |

5.2.2,.2 Output Impact-of-Change Command

Function To identify those entities which are potentially impacted by changes to selected
entities. ‘

Format

output-impact-of-change-command ::=

output-word . 4.3
[ impact-option ]

impact-word 4.3

[ using-IRD-views-clause ] 6.38
selection-option

[ sort-clause ] 6.62

[ impact-show-options ]
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[ route-clause ] 6.64
[ implementor-defined-clauses ]

impact-option ::=
cumulative-word 4.
| individual-word 4.3

w

selection-option ::=
entity-selection-criteria-clause 6.33

impact-show-options ::=

[ show-title-clause ] 6.65
[ entity-type-show-restriction-clause ] 6.66
{ impacted-entity-show-clause )}

{ qualified-impacted-entity-show-clause )

impacted-entity-show-clause ::=

show-IRD-1life-cycle-phase-clause 6.68
show-quality-indicator-clause 6.83
show-attributes-clause 6.73
show-entity-descriptive-name-clause 6.70

qualified-impacted-entity-show-clause ::=
entity-type-qualification-clause 6.1
impacted-entity-show-clause-list

impacted-entity-show-clause-list ::=
impacted-entity-show-clause
[ impacted-entity-show-clause-list ]

Syntax Rules

(1)  If impact-option is not specified, individual-word shall be assumed.

(2)  If cumulative-word is specified for impact-option, sort-clause shall be ignored. If spec-
ified, a warning condition shall be raised.

(3)  The entity-types identified in different entity-type-qualification-clauses shall be unique.

(4)  Each impacted-entity-show-clause shall be specified only once per unique qualification
(including the unqualified command-clauses).

(5)  If entity-type-show-restriction-clause is specified, each entity-type specified in an entity-

—~
(<)
~

type-qualification-clause shall also be specified in the entity-type-show-restriction-clause.

Each attribute-type specified in a qualified show-attributes-clause shall be associated with
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each entity-type in the corresponding entity-type-qualification-clause.

General Rules

1
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Let E(i)) R E(j) denote a relationship of type R in which E(i) is entity-1 and E(j) is
entity-2 of the relationship.
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For any given entity selected E(s), the set of entities potentially impacted by a change in
E(s) is to be defined to be the set of all entities which are denoted by E’ such that:
E’ R E(s) for some relationship-type R.

(2)  If impact-option is specified or assumed to be individual-word, then this command shall
produce a list of potentially impacted entities for each entity selected according to
selection-option. In this case, there shall be a heading which clearly associates each list
with the corresponding selected entity.

(3)  If impact-option is cumulative-word, then only one list shall be produced which identifies
the set of all entities which are potentially impacted by any of the selected entities. This
is equivalent to taking the union of all the individual impacted entity sets. (This does
not imply an implementation for this option.)

(4)  The set of potentially impacted entities shall be displayed in sequence by entity-type and
entity-access-name. The display shall clearly identify this grouping by entity-type.

(5)  Entity-type-show-restriction-clause enables the list of potentially impacted entities to be
restricted to specified entity-types. If this command-clause is specified, then an entity
shall be displayed only if its corresponding entity-type is specified in this command-clause.

(6)  If sort-clause is specified and impact-option is specified or assumed as individual-word,
then each individual list of impacted entities shall be displayed according to the order of
selected entities.

(7)  The qualified and unqualified impacted-entity-show-clauses shall be used to specify which
additional information to be displayed for each potentially impacted entity.

Security Rules None.
Actions
As specified in Actions of "IRD Output Commands", Subsection 5.2.2.
Error and Warning Conditions
(1) Warning W01014: Sort-clause ignored. See Syntax Rule (2).
(2)  Error E01107: Duplicate qualification. Syntax Rule (3) has been violated.
(3)  Error E01108: Duplicated command-élause. Syntax Rule (4) has been violated.

(4)  Error E01109: Entities of specified entity-type will not be shown. Syntax Rule (5) has
been violated.

(56)  Error E01040: Inconsistent command-clauses. Syntax Rule (6) has been violated.

5.2.2.3 Output Syntax Command

Function To display selected contents of the IRD as IRD command language syntax.
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Format
output-syntax-command ::
output-word 4.3
syntax-word 4.3
[ using-IRD-views-clause ] 6.38
selection-option
[ sort-clause ] 6.62
[ syntax-show-options ]
[ route-clause ] 6.64
[ implementor-defined-clauses ]
selection-option ::=
entity-selection-criteria-clause 6.33
syntax-show-options ::=
[ show-title-clause ] 6.65
[ show-IRD-life-cycle-phase-clause ] 6.68
[ show-relationships-clause ] 6.72
[ show-relationship-syntax-clause ] 6.75
Syntax Rules
(1) The command-clauses within syntax-show-options can be specified in any order. Each

such command-clause shall be specified at most once.

General Rules

1)
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Syntax presentation shall be consistent with but not identical to the coding of add-
entity-command and the add-relationship-command. Details of presentation follow:

(a)

(b)

©

The syntax presentation for each entity shall start with:

BEGIN ENTITY entity-access-name
ENTITY-TYPE = entity-type-name

More than one line can be used.
Relationship syntax presentation shall start with:
BEGIN relationship-identification-clause

Relationship-identification-clause has two forms. In one form, the relationship-type-
designator is specified between the entity-access-names of the two related entities.
In the other form, the relationship-class-type-designator is used. Where the
relationship is of a type which has an associated relationship-class-type, the
preferable form of relationship-identification-clause is the one which uses the
relationship-class-type-designator.

All user-specifiable attributes, and attribute-groups are shown as if they were part
of an add-entity-command or an add-relationship-command. In particular, all
attributes shall appear after with-word, and text attributes are shown as:
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text-attribute-type-designator =
string-literal-1 ..., string-literal-n

where there is 1 string-literal per line of text.

Only the meta-entity-access-names of -entity-types, relationship-types, relationship-
class-types, attribute-types and attribute-group-types shall be displayed in this output
display.

For each entity and relationship, all attributes and attribute-groups shall be
presented alphabetically by attribute-type-designator or attribute-group-type-
designator.

Repeating attribute-groups shall be presented in order of the values of the
significant component attributes.

A semicolon shall appear after the last attribute or attribute-group for the entity or
relationship.

If no sort-clause is specified, the syntax for entities shall be sequenced by entity-access-
name. Otherwise, entity syntax shall be displayed as specified in the sort-clause.

The show-relationships-syntax-clause shall be used to determine whether relationships shall
be displayed after each entity, or whether all relationships shall be displayed after all
entities are displayed:

(a)

(b)

If this command-clause is not specified, or if:
SHOW RELATIONSHIP SYNTAX FOR EACH [ ENTITY ]
is specified, then all relationships in which the selected entity participates shall be

presented after the selected entity’s syntax and before the next entity’s syntax shall
be shown.

For each selected entity, relationships shall be presented in the following order:
relationship-type,
first-entity-name,
sequence-attribute or ORDER (if applicable),
second-entity-name.
If show-relationships-syntax-clause specifies:

SHOW RELATIONSHIP SYNTAX AFTER [ LAST ENTITY ]

then all relationships shall be presented after the last entity. Here relationships
shall be presented in the following order:

relationship-type,

first-entity-name,

sequence-attribute or ORDER (f applicable),
second-entity-name.
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In the former case, syntax for relationships may be duplicated. In the latter case, no
relationships shall be duplicated.

(4)  If show-IRD-life-cycle-phase-clause is specified, then for each entity selected, the IRD
Life-Cycle-Phase which contains it shall be displayed within a comment. If this command-
clause is not specified, the IRD Life-Cycle-Phase shall not be displayed.

(56)  If no show-relationships-clause is specified, every relationship which contains a selected
entity shall be presented, provided it is of a type which is visible via the IRD-Views used
in the command.

(6) The options available in this command via show-relationships-clause shall be restricted to
the following:

(a) Show all relationships.
(b) Show no relationships.
(c) Show relationships of specified relationship-types.

(7)  The implementor shall provide the syntax in a readable format. It is suggested that blank
lines be used to separate individual entities and/or relationships. It is also suggested that
attribute-type-designators and attribute-group-type-designators be indented.

(8) The implementor may, at his option, also use comments to indicate control breaks,
enhance readability, and provide additional information (such as audit-attributes and
control breaks by entity-types or relationship-types). Implementor defined command-
clauses may be used to provide user control of the degree of such commenting.

Security Rules None.

Actions

(1)  As specified in Actions of "IRD Output Commands", Subsection 5.2.2.

Error and Warning Conditions

(1)  Error E01108: Duplicated command-clause. Syntax Rule (1) has been violated.

(2)  Error E01110: Command-clause option invalid for command. See General Rule (6).

NOTE: The output-syntax-command shall be necessary and meaningful only in the event that the Command Language

Interface is available.

5.3 General Commands

Function To identify commands which are neither IRD Schema commands nor IRD commands.

Format

/* None. This breakdown is explanatory only. */

general -command ::=

ird-ird-interface-commands
| utility-commands

v
N =

w w
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Syntax Rules None.
General Rules None.
Security Rules None.
Actions None.
Error and Warning Conditions  None.
5.3.1 IRD-IRD Interface Commands

Function These commands provide for extracting the IRD Schema and contents of one IRD
and incorporating them into another IRD.

Format
/* None. This breakdown is explanatory only. */

ird-ird-interface-command ::=

create-IRD-command 5.3.1.1
| export-IRD-command 5.3.1.2
| check-IRD-schema-compatibility-command 5.3.1.3
| import-IRD-command 5.3.1.4

Syntax Rules None.

General Rules None.

Security Rules None.

Actions None.

Error and Warning Conditions None.
5.3.1.1 Create IRD Command

Function This command shall be used to create a new IRD of a specified name with an
initial IRD Schema, and optionally load it with the contents of a IRD-export-file.

Format

create-IRD-command : :=

create-word 4.3

IRD-word 4.3

new-IRD-name

[ location-clause ] 6.57
IRD-schema-source-clause 6.53
[ load-IRD-clause ] **EX/IM*¥* 6.54

[ implementor-defined-clauses ]

’

new-IRD-name ::=
/* implementor-defined-format */
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implementor-defined-clauses ::=
/* Consult General Rule (2) */

Syntax Rules

)
)

The new-IRD-name shall conform to the implementor-defined format for IRD names.

Load-IRD-clause shall be specified only if IRD-schema-source-clause specifies an IRD-
schema-export-file. **EX/IM** '

General Rules

1)
)

6))

New-IRD-name shall not specify the name of an existing IRD.

Additional implementor-defined command-clauses may be provided with this command.
These command-clauses may be used to define any implementation-dependent options, such
as device-dependent characteristics. The implementor shall identify whether each such
command-clause is mandatory or optional.

The IRD-schema-export-file identified in source-IRD-schema-clause and the IRD-export-
file identified in load-IRD-clause shall have been created by the same export-IRD-
command. This shall be verified by matching the file-titles of each file. In particular,
the file titles of each of the two files shall specify the same IRD-name, date, time, and
suffix (if present). Consult the export-IRD-command (Subsection 5.3.1.2) for details on
the contents of each of these files.

Security Rules None.

Actions

(1)

2
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An IRD Schema shall be created. The newly created IRD Schema shall be the same as the
IRD Schema specified by IRD-schema-location except for audit-meta-attributes and IRD-
PARTITIONSs. The audit-meta-attribute-group DATE-TIME-ADDED and the audit-meta-
attribute ADDED-BY shall be inserted with appropriate values. Four IRD-PARTITIONs
shall also be created in the IRD Schema.

(a) If load-IRD-clause is not specified, there shall be one IRD-PARTITION with an
assigned-access-name of SECURITY. The remaining IRD-PARTITIONS define IRD
life-cycle-phases. One IRD life-cycle-phase has a LIFE-CYCLE-PHASE-CLASS of
UNCONTROLLED, one has a LIFE-CYCLE-PHASE-CLASS of CONTROLLED, and one
has a LIFE-CYCLE-PHASE-CLASS of ARCHIVED. The names assigned to these life-
cycle-phases shall be implementor-defined.

(b) If load-IRD-clause is specified, the IRD-PARTITIONS identified in the corresponding
IRD-schema-export-file shall be established in the IRD Schema of the newly created
IRD.

An IRD with the above IRD Schema shall be created. One master IRDS-USER entity shall
be created, with an implementor-assigned access-name. Additionally, one IRD-VIEW for
each IRD-PARTITION shall be created and related to the master IRDS-USER entity. The
IRDS-USER and IRD-VIEW entities shall reside in the IRD-PARTITION named SECURITY.
The default IRD-PARTITION for the master IRDS-USER entity shall:be assigned according
to an implementation-dependent rule.
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If no security descriptors shall be loaded with the create-IRD-command, then the
following entities and attributes shall be loaded into the IRD:

(a) An entity of type IRDS-USER with assigned-access-name ADMINISTRATOR.

(b) An entity of type IRD-VIEW with assigned-access-name ADMINISTRATOR-IRD-VIEW,
with the attribute of type IRD-PARTITION-NAME equal to SECURITY.

() An entity of type IRD-SCHEMA-VIEW with assigned-access-name ADMINISTRATOR-
IRD-SCHEMA-VIEW, with the attribute of type IRD-SCHEMA-PHASE-NAME equal to
CONTROLLED.

Furthermore, the following relationships and associated attributes shall also exist in the
IRD:

(d) A relationship of type IRDS-USER-HAS-IRD-VIEW with members ADMINISTRATOR
and ADMINISTRATOR-IRD-VIEW, with the attribute of type DEFAULT-VIEW equal to
YES.

(e) A relationship of type IRDS-USER-HAS-IRD-SCHEMA-VIEW with members
ADMINISTRATOR and ADMINISTRATOR-IRD-SCHEMA-VIEW, with the attribute of
type DEFAULT-VIEW equal to YES.

3)  If load-IRD-clause is specified, then the newly created IRD shall be loaded with the
contents of the specified IRD-export-file. Each entity within the IRD-export-file shall be
added to the IRD-PARTITION in which it resides in the source IRD. Revision-numbers
associated with entity access-names shall be preserved. However, all audit-attributes shall
be reset. The audit-attribute-group-type DATE-TIME-ADDED and the audit-attribute-type
ADDED-BY shall identify the date and time of the load and the IRDS-USER who per-
formed the load, respectively. The NUMBER-OF-TIMES-MODIFIED attributes shall all be
reset to zero, and the DATE-TIME-LAST-MODIFIED attribute-group and LAST-MODIFIED-
BY attribute shall be null.

Error and Warning Conditions
(1) Error E01039: Invalid IRD name. Syntax Rule (1) for this command has been violated.

(2)  Error E01040: Inconsistent command-clauses. Syntax Rule (2) for this command has been
violated.

(3)  Error E01041: New-IRD-name already exists. General Rule (1) for this command has been
violated.

(4)  Error E01043: IRD-schema-export-file is not synchronized with IRD-export-file. General
Rule (3) for this command has been violated.

5.3.1.2  Export IRD Command **EX/IM**
Function This command shall be used to obtain the IRD Schema and a subset of the IRD

contents from an IRD and place them in specified data files in IRD Schema export format
and IRD export format, respectively.
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Format

export-IRD-command ::=

export-word 4.3
IRD-word 4.3

[ using-IRD-views-clause ] . 6.38
extraction-option

[ exclude-relationship-of-type-clause ] 6.60
IRD-schema-export-file-clause 6.55

[ controlled-only-option ]

IRD-export-file-clause ] 6.56
file-title-suffix-clause ] 6.58
implementor-defined-clauses ]

e p— ——

extraction-option ::=
using-list-clause 6.1
| IRD-schema-only-option

IRD-schema-only-option ::

IRD-schema-word 4.3

only-word 4.3
controlled-only-option ::=

controlled-word 4.3

only-word 4.3

implementor-defined-clauses ::=
/* Consult General Rule (5) */

Syntax Rules

oY)

If extraction-option does not specify IRD-schema-only-option, IRD-export-file-clause shall
be specified.

General Rules

@

2

3)

)

(%)
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If extraction-option specifies IRD-schema-only-option, the IRD-export-file-clause shall be
ignored if specified.

All relationships for which both members exist in the specified entity-list shall be
extracted, except for those of the type or class-type specified in the exclude-
relationship-of-type-clause.

The IRD-schema-export-file specified in the IRD-schema-export-file-clause shall not be the
name of an existing file.

If controlled-only-option is specified, then only those IRD Schema descriptors in the
CONTROLLED IRD-schema-life-cycle-phase shall be extracted. Otherwise, all IRD Schema
descriptors shall be extracted, regardless of IRD-schema-life-cycle-phase.

The IRD-export-file specified in the IRD-export-file-clause shall not be the name of an
existing file. f
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Additional implementor-defined command-clauses may be provided with this command.
These command-clauses may be used to define device-dependent characteristics,
implementation-dependent options, or for any other appropriate use. The implementor
shall identify whether each such command-clause is mandatory or optional.

If using-IRD-views-clause is not directly specified in the command, the IRD-View in effect
shall be used by the command.

The IRD being imported to shall be in the "activated" state (i.e., shall not have been
deactivated via a deactivate-IRD-command).

Security Rules

@

The IRD-Views used by this command:

(a) Shall be used for limiting the scope of selection within using-new-list-clause. A
warning condition shall be raised if the selection-criteria within using-new-list-
clause explicitly identify entities not within the IRD-Views being used by the
command.

(b) Shall restrict the exporting of entities identified within an entity-list to only those
entities visible within the specified IRD-Views. Entities identified within the entity-
list which are not visible within the IRD-Views used in the command shall be
bypassed. In this event a warning condition shall be raised.

Actions

1)

2

(6))

Two files, the IRD-schema-export-file and the IRD-export-file shall be produced, unless
IRD-schema-only-option is specified. In that event, only the IRD-schema-export-file shall
be produced. The formats of both the IRD-schema-export-file and the IRD-export-file,
shall be in the format specified in the IRDS Export/Import Format Standard. The
character representation used shall be standard ASCIL.

The IRD-schema-export-file specified in the IRD-schema-export-file-clause shall be loaded
either with all IRD Schema descriptors or only those in the CONTROLLED IRD-schema-
life-cycle-phase (depending on whether the controlled-only-option was specified) in the
IRD in which the user is operating.

The IRD-export-file specified in the IRD-export-file-clause will be loaded with the IRD
entities specified in the extraction-option and with IRD relationships as specified in
General Rule (2).

Error and Warning Conditions

1)

2)

&)

4)

Error E01044: Invalid, missing, or misplaced command-clause. Syntax Rule (1) of this
command has been violated.

Error E01045: The IRD-schema-export-file-name specified in the IRD-schema-export-file-
clause already exists. General Rule (3) has been violated.

Error E01046: The IRD-export-file-name specified in the IRD-export-file-clause already
exists. General Rule (5) has been violated.

Warning W01009: Specified entities bypassed. See Security Rule (1).
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5.3.1.3 Check IRD Schema Compatibility Command **EX/IM**

Function To determine if the IRD Schema contained either in another IRD or an IRD export
format file is compatible with the IRD Schema of the IRD which the user is accessing. If
the identified IRD Schema is compatible with the IRD Schema of the IRD in use, IRD
descriptors can be transferred from one IRD to another.

Format

check-IRD-schema-compatibility-command ::=

check-word 4.3
IRD-schema-word 4.3
other-IRD-schema-clause 6.59

[ implementor-defined-clauses ]

’

implementor-defined-clauses ::=
/* Consult General Rule (5) */

Syntax Rules None.

General Rules

(1)  One of the IRD Schemas involved in the check-IRD-schema-compatibility-command shall be
the IRD Schema of the IRD which is in use.

2) Other-IRD-schema-clause identifies:

(@) Whether the other IRD Schema is the MINIMAL IRD Schema or if it is located in an
IRD-schema-export-file or another IRD, and

(b) Whether the other IRD Schema is to act as the source-IRD Schema or target-IRD
Schema. The source-IRD Schema is the IRD Schema of the IRD from which the IRD-
schema-export-file and IRD-export-file shall be created. The target-IRD Schema: is
the IRD Schema of the IRD which describes the IRD descriptors contained in the
IRD-export-file.

(@)  Designating the other IRD Schema as a source-IRD Schema implies that the IRD Schema
of the IRD in use shall be regarded as the target-IRD Schema. Conversely, designating
the other IRD Schema as a target-IRD Schema implies that the IRD Schema of the IRD in
use is the source-IRD Schema.

(4)  The source-IRD Schema is said to be compatible with the target-IRD Schema if and only

if:

(a) Sets of meta-entities shall be compared, for which each of the following conditions
apply:
@) Each meta-entity belongs to one of the following types:

ENTITY-TYPE
RELATIONSHIP-CLASS-TYPE
RELATIONSHIP-TYPE
ATTRIBUTE-GROUP-TYPE
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ATTRIBUTE-TYPE
ATTRIBUTE-TYPE-VALIDATION-DATA
ATTRIBUTE-TYPE-VALIDATION-PROCEDURE
VARIATION-NAMES -DATA
QUALITY-INDICATOR

IRDS -DEFAULTS

(i) Each meta-entity shall be in the CONTROLLED IRD Schema life-cycle-
phase.

The set of meta-entities as defined above is called the IRD Schema comparison set.
The sets for the source and target IRD Schemas are called the source-IRD Schema
comparison set and target-IRD Schema comparison set respectively. Two meta-
entities, one in each of the above sets, are said to be comparable if they have the
same assigned-access-name. Each meta-entity in the source-IRD Schema comparison
set shall have a comparable meta-entity in the target-IRD Schema comparison set.

Each meta-relationship which exists in the source-IRD Schema where both meta-
entities have a meta-entity-type listed above also exists in the target-IRD Schema.

The following conditions apply to RELATIONSHIP-TYPE meta-entities:

@ The value of the meta-attribute SEQUENCED shall be the same for each
RELATIONSHIP-TYPE meta-entity in each IRD Schema.

(i) For each such RELATIONSHIP-TYPE where the meta-attribute SEQUENCED
is YES, the value of the SEQUENCE-PARAMETER meta-attribute shall be the
same in each IRD Schema. The SEQUENCE-PARAMETER meta-attribute-type
is defined on the RELATIONSHIP-TYPE-CONTAINS-ATTRIBUTE-TYPE meta-
relationship-type.

The following conditions apply to ATTRIBUTE-TYPE meta-entities:

@) The MINIMUM-ATTRIBUTE-LENGTH meta-attribute in the source-IRD
Schema shall be greater than or equal to the corresponding meta-attribute in
the target-IRD Schema.

(ii) The MAXIMUM-ATTRIBUTE-LENGTH meta-attribute in the source-IRD
Schema shall be less than or equal to the corresponding meta-attribute in
the target-IRD Schema.

The following conditions apply to ATTRIBUTE-TYPE-VALIDATION-DATA meta-
entities:

@ The VALIDATION-TYPE meta-attributes shall be the same.

(ii) Every DATA-VALUE meta-attribute-group of an ATTRIBUTE-TYPE-
VALIDATION-DATA meta-entity in the source-IRD Schema shall have a
corresponding equal DATA-VALUE meta-attribute-group for the corresponding
meta-entity in the target-IRD Schema.

(iii) Every DATA-RANGE meta-attribute-group of an ATTRIBUTE-TYPE-VALIDA-
TION-DATA meta-entity in the source-IRD Schema shall be a valid subrange
of a DATA-RANGE meta-attribute-group of the corresponding ATTRIBUTE-
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1-116

TYPE-VALIDATION-DATA in the target-IRD Schema. To be a valid sub-
range, the LOW-VALUE meta-attribute in the source-IRD Schema shall be
greater than or equal to the LOW-VALUE meta-attribute in the target-IRD
Schema and for the same pair of DATA-RANGE meta-attribute-groups, the
HIGH-VALUE meta-attribute in the source-IRD Schema shall be less than or
equal to the corresponding HIGH-VALUE meta-attribute in the target-IRD
Schema.

(® For corresponding VARIATION-NAMES-DATA meta-entities, each VARIATION meta-
attribute in the source-IRD Schema shall also exist in the target-IRD Schema.

@

(h)

For corresponding ENTITY-TYPE meta-entities:

@

(i)

(iii)

(iv)

The MINIMUM-ENTITY-ASSIGNED-ACCESS-NAME-LENGTH meta-attribute in
the source-IRD Schema shall be greater than or equal to the corresponding
meta-attribute in the target-IRD Schema.

The MAXIMUM-ENTITY-ASSIGNED-ACCESS-NAME-LENGTH meta-attribute in
the source-IRD Schema shall be less than or equal to the corresponding
meta-attribute in the target-IRD Schema.

The MINIMUM-ENTITY-ASSIGNED-DESCRIPTIVE-NAME-LENGTH meta-
attribute in the source-IRD Schema shall be greater than or equal to the
corresponding meta-attribute in the target-IRD Schema.

The MAXIMUM-ENTITY-ASSIGNED-DESCRIPTIVE-NAME-LENGTH meta-
attribute in the source-IRD Schema shall be less than or equal to the
corresponding meta-attribute in the target-IRD Schema.

For corresponding IRDS-LIMITS meta-entities:

@

(i)

(iii)

(iv)

W)

(vi)

The MAXIMUM-ENTITY-ASSIGNED-ACCESS-NAME-LIMIT meta-attribute in
the source-IRD Schema shall be less than or equal to the corresponding
meta-attribute in the target-IRD Schema.

The MAXIMUM-ENTITY-ASSIGNED-DESCRIPTIVE-NAME-LIMIT meta-
attribute in the source-IRD Schema shall be less than or equal to the
corresponding meta-attribute in the target-IRD Schema.

The MAXIMUM-META-ENTITY-ASSIGNED-ACCESS-NAME-LIMIT meta-
attribute in the source-IRD Schema shall be less than or equal to the
corresponding meta-attribute in the target-IRD Schema.

The MAXIMUM-META-ENTITY-ASSIGNED-DESCRIPTIVE-NAME-LIMIT meta-
attribute in the source-IRD Schema shall be less than or equal to the
corresponding meta-attribute in the target-IRD Schema.

The MAXIMUM-NUMBER-OF-OCCURRENCES-LIMIT meta-attribute in the
source-IRD Schema shall be less than or equal to the corresponding meta-
attribute in the target-IRD Schema.

The INTEGER-LIMIT meta-attribute in the source-IRD Schema shall be less
than or equal to the corresponding meta-attribute in the target-IRD Schema.

AT



@

®

(k)

)

AMERICAN NATIONAL STANDARD X3.138-1988

(vii) The LINE-COUNT-LIMIT meta-attribute in the source-IRD Schema shall be
less than or equal to the corresponding meta-attribute in the target-IRD
Schema.

(viii)  The LINE-LENGTH-LIMIT meta-attribute in the source-IRD Schema shall be
less than or equal to the corresponding meta-attribute in the target-IRD
Schema.

(ix) The STRING-LENGTH-LIMIT meta-attribute in the source-IRD Schema shall
be less than or equal to the corresponding meta-attribute in the target-IRD
Schema.

(x) The VARIATION-NAME-LENGTH-LIMIT meta-attribute in the source-IRD
Schema shall be less than or equal to the corresponding meta-attribute in
the target-IRD Schema.

For corresponding IRDS-DEFAULTS meta-entities:

@) The MINIMUM-ENTITY-ASSIGNED-ACCESS-NAME-DEFAULT meta-attribute
in the source-IRD Schema shall be greater than or equal to the
corresponding meta-attribute in the target-IRD Schema.

(ii) The MAXIMUM-ENTITY-ASSIGNED-ACCESS-NAME-DEFAULT meta-attribute
in the source-IRD Schema shall be less than or equal to the corresponding
meta-attribute in the target-IRD Schema.

(iii) The MINIMUM-ENTITY-ASSIGNED-DESCRIPTIVE-NAME-DEFAULT meta-
attribute in the source-IRD Schema shall be greater than or equal to the
corresponding meta-attribute in the target-IRD Schema.

@iv) The MAXIMUM-ENTITY-ASSIGNED-DESCRIPTIVE-NAME-DEFAULT meta-
attribute in the source-IRD Schema shall be less than or equal to the
corresponding meta-attribute in the target-IRD Schema.

W) The MAXIMUM-NUMBER-OF-OCCURRENCES-DEFAULT meta-attribute in the
source-JRD Schema shall be less than or equal to the corresponding meta-
attribute in the target-IRD Schema.

For corresponding meta-relationships of meta-relationship-type (RELATIONSHIP-
TYPE-CONNECTS-ENTITY-TYPE), the POSITION meta-attributes shall be the same.

For corresponding meta-relationships of meta-relationship-type (ATTRIBUTE-GROUP-
TYPE-CONTAINS-ATTRIBUTE-TYPE) the GROUP-POSITION meta-attributes shall be
the same.

For corresponding meta-relationships of meta-relationship-type (RELATIONSHIP-
TYPE-CONTAINS-ATTRIBUTE-TYPE) or (RELATIONSHIP-TYPE-CONTAINS-
ATTRIBUTE-GROUP-TYPE) or (ENTITY-TYPE-CONTAINS-ATTRIBUTE-TYPE) or
(ENTITY-TYPE-CONTAINS-ATTRIBUTE-GROUP-TYPE):

@) If the SINGULAR meta-attribute is NO. in the source-IRD Schema it shall be
NO in the target-IRD Schema.
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(ii) The MAXIMUM-NUMBER-OF-OCCURRENCES meta-attribute in the source-
IRD Schema shall be less than or equal to the corresponding meta-attribute
in the target IRD Schema.

(5) The implementor may define any additional command-clauses as required. The implementor
shall have the right to define all such command-clauses as mandatory or optional. Such
command-clauses may be used for purposes such as allocating work space or establishing
authorization for the user to read an IRD Schema of another IRD.

(6) A warning message shall be provided if both IRDS’s whose IRD Schemas are being checked
do not have a value of YES for the meta-attribute-type STANDARD-MODE.

Security Rules

(1)  If in-IRD-clause is specified in the other-IRD-schema-clause, the user shall establish
authorization to read the IRD Schema. The mechanism for establishing such authorization
is implementor-defined. Implementor-defined-clauses may be used for this purpose.

Actions

(1)  If the command passes validation, the source-IRD Schema is checked for compatibility with
the target-IRD Schema. If the two IRD Schemas are compatible, a message shall be issued
confirming this. If any incompatibilities are detected, all appropriate messages shall be
issued. The implementation shall clearly identify the source of each incompatibility. If
incompatibilities are encountered, the system shall also clearly indicate completion of
processing.

Error and Warning Conditions
(1) Error E01048: Access to other IRD Schema denied. See Security Rule (1) of this section.

(2) Warning W01002: One or both of the IRDS’s are not in STANDARD mode. See General
Rule (6).

The following conditions are classified as errors because they may occur as part of the IRD
Schema compatibility check performed in the import-IRD-command. They are not error
conditions of the check-IRD-schema-compatibility-command, but diagnostics.

(3)  Error E01049: Meta-entity exists in source-IRD Schema but not in target-IRD Schema.
See General Rule (4)(a).

(4)  Error E01050: Meta-relationship exists in source-IRD Schema but not in target-IRD
Schema. See General Rule (4)(b).

(5)  Error E01051: An attribute-type or attribute-group-type is NO in the source-IRD Schema
but YES in target-IRD Schema. See General Rule (4)(1)(i).

(6)  Error E01052: Source-IRD Schema DATA-RANGE is not a subrange of corresponding
target-IRD Schema DATA-RANGE. See General Rule (4)(e)(ii).

(D Error E01053: Source-IRD Schema meta-attribute does not exist in target-IRD Schema.
See various conditions.
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(8) Error E01061: Source-IRD Schema and target-IRD Schema meta-attributes not identical.
See various conditions.

(9  Error E01054: Source-IRD Schema meta-attribute must be greater than or equal to
corresponding target-IRD Schema meta-attribute. See various conditions.

(10) Error E01055: Source-IRD Schema meta-attribute must be less than or equal to
corresponding target-IRD Schema meta-attribute. See various conditions.

5.3.14 Import IRD Command **EX/IM**

Function This command is used to import the contents of an IRD-export-file into an IRD.
Format

import-IRD-command ::=

import-word 4.3
IRD-word 4.3
IRD-schema-export-file-clause 6.55
IRD-export-file-clause 6.56
IRD-1life-cycle-phase-designation-clause 6.61

[ implementor-defined-clauses ]

14

implementor-defined-clauses ::=
/* Consult General Rule (6) */

Syntax Rules None.
General Rules

(1) IRD Schema compatibility between the IRD in which the user is operating and the
specified IRD-schema-export-file will be checked according to the rules defined in the
check-IRD-schema-compatibility-command.

(2)  The IRD-schema-export-file specified in the IRD-schema-export-file-clause shall exist at
the specified or assumed location.

(3)  The IRD-export-file specified in the IRD-export-file-clause shall exist at the specified or
assumed location.

(4)  The IRD life-cycle-phase specified in the IRD-life-cycle-phase-designation-clause shall
designate an IRD-PARTITION, other than the IRD-PARTITION named SECURITY, which
represents an empty, UNCONTROLLED life-cycle-phase.

(6)  Additional implementor-defined command-clauses may be provided with this command.
These command-clauses may be used to define device-dependent characteristics,
implementation-dependent options, or for any other appropriate use. The implementor
shall identify whether each such command-clause is mandatory or optional.

(6) The identified IRD-schema-export-file and IRD-export-file shall have been created in the

same command. In particular the IRD-name, date, time and optional string (if present)
shall match.
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(7)  The IRD being imported to shall be in the "activated” state (i.e., shall not have been
deactivated via a deactivate-IRD-command).

Security Rules

(1)  Authority to issue the import-IRD-command requires an IRDS-USER entity which is related
to an IRD-SCHEMA-VIEW entity.

Actions

(1)  The specified IRD-schema-export-file will be checked for compatibility against the IRD in
which the user is operating.

(2)  The contents of the specified IRD-export-file will be imported into the IRD life-cycle-
phase specified in the IRD-life-cycle-phase-designation-clause.

(@)  The revision-number of each entity being imported will be checked against existing -
entities with the same assigned-access-name and variation-name in the IRD in which the
user is operating. If revision-number conflicts are found, the revision-number of the
entity being imported will be adjusted to one greater than the highest current revision-

number associated with any entity having the same assigned-access-name and variation-
name.

(4)  The assigned-access-name and variation-name of each entity being imported are checked
for potential conflict with system-generated entity access-names in the IRD in which the
user is operating. The method for checking shall be the same as that discussed for the
add-entity-command. If a potential conflict exists, the entity shall be written to an error
file.

Error and Warning Conditions

(1)  Error E01056: Incompatible IRD Schemas. General Rule (1) has been violated.

(2)  Error E01057: The IRD-schema-export-file-name specified in the IRD-schema-export-file-
clause does not exist. General Rule (2) has been violated.

(3)  Error E01058: The IRD-export-file specified in the IRD-export-file-clause does not exist.
General Rule (3) has been violated.

(4)  Error E01060: Cannot import into specified IRD life-cycle-phase. General Rule (4) and/or
General Rule (5) has been violated.

(5)  Error E01042: Access to IRD Schema denied. Security Rule (1) has been violated.

(6) Error E01043: IRD-schema-export-file is not synchronized with IRD-export-file. General
Rule (7) for this command has been violated.

5.3.2 Utility Commands

Function These commands are used to manage a session.
Format

/* None. This breakdown is explanatory only. */
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utility-command ::=
set-session-defaults-command
| session-status-command
| help-command
| exit-IRDS-system-command
| enter-panel-dialogue-command

Syntax Rules None.

General Rules None.
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(1)  With the exception of the exit-IRDS-system-command, each of the utility-commands
require that the IRD be in the "activated" state (i.e., shall not have been deactivated via

a deactivate-IRD-command).
Security Rules None.
Actions None.
Error and Warning Conditions  None.

5.3.2.1 Set Session Defaults Command

Function To set or reset defaults for or within a session.

Format

set-session-defaults-command ::=
set-word
options-list
[ save-word ]

.
I

options-list ::=
option
[ options-list ]

option ::=
effective-view-option
| attribute-decoding-option
| implementor-defined-option

effective-view-option ::=
IRD-word | IRD-schema-word
view-word

security-entity-name

attribute-decoding-option ::=
show-word
attributes-word
encoded-or-decoded

4.3

~ &
w W

~ &
w W
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encoded-or-decoded ::=
- encoded-word
| decoded-word

&
w W

implementor-defined-option ::=
/* implementor-defined-format */

Syntax Rules

(1) No option shall be specified more than once within a command.

General Rules

(1)  The effective-view-option shall be used to establish an IRD-View or an IRD-Schema-View
as the effective IRD-View or the effective IRD-Schema-View for the session. The
specified view shall remain the effective view until either the end of the session or

another set-session-defaults command shall be issued.

(2) The IRD-View or IRD-Schema-View specified in the effective-view-option shall be related
to the effective IRDS-user.

(3)  Attribute-decoding-option defines whether attributes shall be displayed in their encoded
(i.e., input) form or decoded form in outputs. This option shall have no effect on the
output-syntax-command.

(4)  The implementor may provide other options (e.g., default routing).

(5)  Save-word indicates that the changed defaults shall be made permanent and the
appropriate changes be made in the IRD. In this case, the specified defaults shall be used
in subsequent sessions unless specifically overridden. Otherwise, the defaults shall be
changed as specified only for the duration of the session or the next set-session-defaults
command within the current session.

Security Rules None.

Actions

(1) The command shall be validated. If any errors are encountered, the appropriate messages
shall be given.

(2)  If the command passes validation, the session defaults shall be modified as specified. If
save-word is specified, the session defaults shall be saved.

(8)  Confirmation of command completion shall be given.
Error and Warning Conditions

(1)  Error E01044: Invalid, missing, or misplaced command-clause. An option incorrectly
specified.

(2)  Error E01108: Duplicated command-clause. Syntax Rule (1) has been violated.

(3) Error E01111: Invalid IRD-View. General Rule (2) has been violated.
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(4) Error E01112: Invalid IRD-Schema-View. General Rule (2) has been violated.
5.3.2.2 Session Status Command

Function To display session-related information.

Format
session-status-command ::=
status-word 4.3
all-or-status-options
all-or-status-options ::=
all-word 4.3
| status-options-list
status-option-list ::=
status-option
[ , status-option-list ]
status-option ::=
IRD-word 4.3
| entity-list-word 4.3
| views-option
| defaults-word 4.3
| implementor-defined-option
views-option ::=
IRD-word | IRD-schema-word 4.3
views-word 4.3
implementor-defined-option ::=
/* implementor-defined-format */
Syntax Rules

(1) No status option shall be specified more than once.
General Rules

(1) This command shall not be executable in batch mode. If specified in batch mode, it shall
be ignored.

(2) The meanings of the various options are as follows:

(a) IRD-word under status-option shall cause the name of the IRD against which the
user is operating to be displayed.

(b) Entity-list word shall cause all entity-lists which currently exist with the session to

be displayed. This display shall be the same as specified in the output-entity-list-
names command.
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() Views-option shall cause the names of all IRD-View or IRD-Schema-View entities
which are associated with the effective IRDS-USER to be displayed. Within this
display, the effective IRD-View or IRD-Schema-View shall be clearly identified.

(d) Defaults-word shall cause all defaults which can be set via the set-session-options
command to be displayed.

(3)  The implementor may define additional options.

(4)  All-word shall be equivalent to specifying all of the options individually.
Security Rules None.

Actions

(1) If any errors are encountered, all appropriate messages shall be issued. If specified in a
batch command stream, the command shall be ignored.

(2)  The requested session-related information shall be displayed.
(3 Command completion shall be confirmed.
Error and Warning Conditions
(1)  Error E01121: Invalid or unrecognized option. An option incorrectly specified.
(2)  Error E01122: Duplicate option. Syntax Rule (1) has been violated.
5.3.2.3 Help Command
Function To obtain help.
Format

help-command ::=

help-word 4.3

[ help-option ]

’

help-option ::=
message-option
| all-word 4.3
| command-imperative-substring-option

message-option ::=
message-word 4.3
[ message-identifier ]

command-imperative-substring-option ::=

command-imperative-word 4.3
[ command-imperative-substring ]
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command-imperative-substring ::=
/* A command-imperative-substring is a sequence of irds-words
which are used in IRDS command-imperatives %/

message-identifier ::= /* implementor defined */

Syntax Rules

@

If help-option is not specified, then all-word shall be assumed.

General Rules

1)

2

)

4)

(5)

If all-word is specified or assumed, then the help command shall display the inventory of
command-imperatives, using the full form of the irds-words.

Message-option shall cause an explanation of an error or warning message to be displayed.

(a)

(b)

(c)

If only message-word is specified, then an explanation of all error messages
encountered in the prior command shall be displayed. It is suggested that the
implementation prompt the user for an explanation of each message issued when
multiple errors have occurred. If such prompting is provided, the implementation
shall permit the user to bypass all messages or select one of the messages issued.

If a message-identifier is specified after message-word, then an explanation of the
identified message shall be displayed.

If an invalid message-identifier is specified after message-word, then all message-
identifiers encountered in the prior command shall be displayed. It is suggested that
the implementation prompt the user as in (2)(a) above.

If command-imperative-substring is specified, the system shall attempt to match the
specified words against the words used in the command-imperatives.

(a)

(b)

(c)

If the specified words match a command-imperative, then an explanation of the
command shall be given.

If the specified words match irds-words within several commands, then the command-
imperatives of each of those commands shall be displayed.

If the sequence of words does not partially or completely match the irds-words
within one or more command-imperatives, a full list of all command-imperatives shall
be displayed, along with instructions on selecting a command.

If help-option is incorrectly specified, the explanation of the help-command shall be
displayed, with instructions to try again.

This command shall be ignored in batch mode.

Security Rules None.

Actions

(1

Help shall be provided in accordance with the above rules.
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Error and Warning Conditions None.
5.3.24  Exit IRDS Command
Function To exit the control of the IRDS.
Format

exit-IRDS-system-command ::=

exit-word

?

Syntax Rules None.

General Rules

(1) This command shall be ignored in batch mode.
Security Rules None.

Actions

1) Control shall be returned to the system which invoked the IRDS.

Error and Warning Conditions None.

5.3.2.5 Enter Panel Dialogue Command

Function To enter the IRDS Panel Interface at a specified point.
Format

enter-panel-dialogue-command ::=
panel-word
[ panel-transfer-option ]

panel-transfer-option ::=
panel-name-option
| command-imperative

panel-name-option ::=
name-word

panel-name

panel-name ::=
/* implementor-defined-format */

Syntax Rules None.
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General Rules

(1) If no panel-transfer-option is specified, then control shall be transferred to the "HOME"
panel.

(2) The panel-name shall be a valid panel-name. If panel-name is incorrect, a warning
condition shall be raised. Control shall be transferred to the "HOME" panel.

(3) The command-imperative specified shall be for a command which is supported by the Panel
Interface. If the command-imperative does not meet this condition, an error condition
exists.

(4) This command shall be ignored in batch mode.

Security Rules None.

Actions

(1) The command shall be validated. If an error is encountered, the system shall issue the
error, and provide the user with help for the panel command.

(2) If the warning condition of General Rule (2) exists, control shall be transferred to the
"HOME" panel. The warning shall be shown in the message-area.

(3) If neither of the above conditions apply, control shall be transferred to the Panel
Interface. The specified or assumed panel shall be presented to the user.

Error and Warning Conditions

(1) Warning W01019: Incorrect panel-name specified. Control transferred to "HOME" panel.
See General Rule (2).

(2) Error E01123: Incorrect command-imperative. See General Rule (3).

(3) Error E01124: Command is not supported by Panel Interface. See General Rule (3).

6 Command-Clause Specifications

The order of command-clause presentation is not significant. An alphabetical index of command-
clauses is provided (Subsection 7.2) to assist referencing any command-clause. Note that gaps
exist in the numbering of command-clauses.

6.1 Entity-Type Qualification Command-Clause

Function To identify the entity-type(s) which will qualify subsequent restriction-clauses and
show-clauses.
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Format

entity-type-qualification-clause ::=

for-word 4.3
[ entities-word 4.3
of-word ] 4.3

entity-type-list

entity-type-list ::=
entity-type-designator 4.6
[ , entity-type-list ]

Syntax Rules

(1)  Each entity-type-designator shall identify an ENTITY-TYPE meta-entity in the IRD
Schema.

General Rules

(1) For-word denotes qualification. A qualification-clause shall be either an entity-type
qualification-clause or a relationship-type qualification-clause. The attribute-group-
restriction-clause also begins with for-word. Note that an entity-type qualification shall
be the highest level of qualification, and other qualification-clauses shall be governed by
an entity-type qualification-clause. (See Subsection 6.33, "Entity Selection Criteria-
clause", for a discussion of "governing".)

(2) If entities-word and of-word are not specified after for-word, then the command-clause
shall be determined by the first designator after for-word.

Error and Warning Conditions

(1)  Error E01126: Unrecognized or invalid IRD-schema-descriptor. An IRD-schema-descriptor
was expected. Designator is not a meta-entity in the IRD Schema.

(2)  Error E01002: Invalid or unrecognized entity-type. Entities-word and of-word followed
for-word, or the first designator in the list identified a valid ENTITY-TYPE. Designator
in list does not identify an ENTITY-TYPE meta-entity in the IRD Schema.

(3)  Error E01127: Improperly qualified command-clause. IRD-schema-descriptor was not used
for qualification. Note that any designator which follows for-word shall either be an
irds-word, or an entity-type-designator, relationship-type-designator, or attribute-group-
type-designator.

NOTE: This command-clause corresponds to the meta-entity-type-qualification IRD-schema-clause in Subsection 6.120.

6.2 Entity-Type Command-Clause

Function To identify the entity-type for an entity in a add-entity-command, and to
document the entity-type of an existing entity in a modify-entity-command.
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Format
entity-type-clause ::=
entity-type-word 4.3
:ntity- type-designator 4.6
Syntax Rules

(1)  Entity-type-designator shall identify a valid ENTITY-TYPE in the IRD Schema.
General Rules None.
Error and Warning Conditions

(1)  Error E01002: Invalid or unrecognized entity-type. Syntax Rule (1) for this command-
clause has been violated.

NOTE: This command-clause corresponds to the meta-entity-type IRD-schema-clause in Subsection 6.101.

6.3 Simple Attribute Command-Clause
Function To declare for an entity or a relationship:
(1) A new nonrepeating attribute, or
(2) A new value for an existing nonrepeating attribute, or

(3) To erase an existing nonrepeating attribute.

Format
simple-attribute-clause ::=
attribute-type-designator 4.6
:on- text-attribute 4.5
Syntax Rules

(1)  The attribute-type-designator shall identify an ATTRIBUTE-TYPE in the IRD Schema. Its
FORMAT meta-attribute shall not have a value of TEXT.

(2) The ATTRIBUTE-TYPE identified by attribute-type-designator shall be related in the IRD
Schema to the ENTITY-TYPE or RELATIONSHIP-TYPE which is being created or modified
by the command.

(3)  If the command operates on an entity, the SINGULAR meta-attribute of the corresponding
ENTITY-TYPE-CONTAINS-ATTRIBUTE-TYPE meta-relationship in the IRD Schema shall
have a value of YES. If the command operates on a relationship, the SINGULAR meta-
attribute of the corresponding RELATIONSHIP-TYPE-CONTAINS-ATTRIBUTE-TYPE meta-
relationship in the IRD Schema shall have a value of YES.
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“4)

)

The attribute shall conform to all validation rules defined in the IRD Schema for the
corresponding ATTRIBUTE-TYPE.

Attribute-type-designator shall not be the name of an audit attribute-type.

General Rules

1)

2

This command-clause shall be specified only once for each ATTRIBUTE-TYPE within a
command.

If the attribute is null-mark, then if the attribute exists it will be erased. If the
attribute does not exist, no action will be taken and a warning message shall be issued.

Error and Warning Conditions

(1) Error E01147: Invalid or unrecognized attribute-type-designator. Syntax Rule (1) of this
command-clause has been violated.

(2) Error E01148: Attribute not consistent with entity or relationship. Syntax Rule (2) of this
command-clause has been violated.

(3) Error E01128: Invalid attribute or format. Syntax Rule (4) of this command-clause has
been violated.

(4) Warning W01020: Attribute does not exist and cannot be erased. A null-mark was
specified as an attribute for an attribute which does not exist.

(5) Error E01129: Attribute specified more than once in command. General Rule (1) of this
command-clause has been violated.

(6) Error E01130: Declaration of value for audit attribute not allowed. Syntax Rule (5) of
this command-clause has been violated.

()  Error E01131: Repeating attribute specified. Syntax Rule (3) of this command-clause has
been violated.

NOTES:

oY)

)

6.4

If Syntax Rule (4) of this command-clause is violated, the error message(s) shall clearly identify which validation
rules were violated.

This command-clause corresponds to the simple-meta-attribute IRD-schema-clause in Subsection 6.106.

New Repeating Attribute Command-Clause

Function To declare a repeating attribute for an entity or a relationship when the entity or

relationship is created.
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Format

new-repeating-attribute-clause ::
attribute-type-designator 4.6

repeating-attribute-list 4.5

Syntax Rules

@
2

6]

4

(5)

(6)

The attribute-type-designator shall identify an ATTRIBUTE-TYPE in the IRD Schema.

The ATTRIBUTE-TYPE identified by attribute-type-designator shall be related in the IRD
Schema to the ENTITY-TYPE or RELATIONSHIP-TYPE which is being created by the
command.

If the command operates on an entity, the SINGULAR meta-attribute of the corresponding
ENTITY-TYPE-CONTAINS-ATTRIBUTE-TYPE meta-relationship in the IRD Schema shall
have a value of NO. If the command operates on a relationship, the SINGULAR meta-
attribute of the corresponding RELATIONSHIP-TYPE-CONTAINS-ATTRIBUTE-TYPE meta-
relationship in the IRD Schema shall have a value of NO.

Each attribute in the repeating-attribute-list shall conform to all validation rules defined
in the IRD Schema for the corresponding ATTRIBUTE-TYPE.

The number of values specified in the repeating-attribute-list shall be less than or equal
to the value of the MAXIMUM-NUMBER-OF-OCCURRENCES meta-attribute of the
corresponding ENTITY-TYPE-CONTAINS-ATTRIBUTE-TYPE or RELATIONSHIP-TYPE-
CONTAINS-ATTRIBUTE-TYPE meta-relationship.

A null-mark shall not be specified as a value in a repeating-attribute-list. If it is the
only value, a warning shall be issued.

General Rules

(1)

2

This command-clause shall be specified only once for each ATTRIBUTE-TYPE within a
command.

Each attribute in the repeating-attribute-list shall be unique.

Error and Warning Conditions

0))

)

(3

@

Error E01147: Invalid or unrecognized attribute-type-designator. Syntax Rule (1) of this
command-clause has been violated.

Error E01148: Attribute not consistent with entity or relationship. Syntax Rule (2) of
this command-clause has been violated.

Error E01128: Invalid attribute or format. Syntax Rule (4) of this command-clause has
been violated. This will also apply if a null-mark is one of several values in a repeating-
attribute-list (Syntax Rule (6) of this command-clause).

Error E01132: Too many values specified. Syntax Rule (5) of this command-clause has

been violated.
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(5) Warning W01020: Attribute does not exist and cannot be erased. A null-mark was
specified as the only attribute for a repeating attribute which does not exist.

(6) Error E01129; Attribute specified more than once in command. General Rule (1) of this
command-clause has been violated.

()  Error E01149: Duplicated value. General Rule (2) of this command-clause has been
violated.

NOTES:

(1)  If Syntax Rule (4) of this command-clause is violated, the error message(s) shall clearly identify which value(s)
in the list were in error, and which validation rules were violated for each erroneous value.

(2) This command-clause corresponds to the new-repeating-meta-attribute IRD-schema-clause in Subsection 6.107.

6.5 New Simple Attribute-Group Command-Clause

Function To declare a new nonrepeating attribute group within an add-entity-command or an
add-relationship-command.

Format
new-simple-attribute-group-clause ::=
attribute-group-type-designator 4.6
:ttribute -group 4.5
' Syntax Rules

(1)  The attribute-group-type-designator shall identify an ATTRIBUTE-GROUP-TYPE in the IRD
Schema.

(2) The ATTRIBUTE-GROUP-TYPE identified by attribute-group-type-designator shall be
related in the IRD Schema to the ENTITY-TYPE or RELATIONSHIP-TYPE which is being
created or modified by the command.

(3) If the command operates on an entity, the SINGULAR meta-attribute of the corresponding
ENTITY-TYPE-CONTAINS-ATTRIBUTE-GROUP-TYPE meta-relationship in the IRD Schema
shall have a value of YES. If the command operates on a relationship, the SINGULAR
meta-attribute of the corresponding RELATIONSHIP-TYPE-CONTAINS-ATTRIBUTE-GROUP-
TYPE meta-relationship in the IRD Schema shall have a value of YES.

(4)  If the positional form of attribute-group is used, each attribute specified shall conform to
all validation rules defined in the IRD Schema for the ATTRIBUTE-TYPE at the

corresponding GROUP-POSITION within the ATTRIBUTE-GROQUP-TYPE, In this form, 2

component attribute can be left undeclared by leaving the corresponding position within
the group either blank or null.

(a) If the ATTRIBUTE-GROUP-TYPE contains n component ATTRIBUTE-TYPEs, then
there shall be at most n-1 commas within the attribute-group.
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(b) If there are m commas, where m < n-1, the first m+1 component attributes shall be
created within the attribute-group based on GROUP-POSITION.

If the nonpositional form of the attribute-group is used, then a component attribute shall
be declared by using the form of the simple-attribute-clause. The attribute-type-
designator shall identify an ATTRIBUTE-TYPE in the IRD Schema which is also related in
the IRD Schema to the ATTRIBUTE-GROUP-TYPE identified by attribute-group-type-
designator. The value declared for the component attribute shall conform to all validation
rules for the corresponding ATTRIBUTE-TYPE. At least one such attribute shall be
declared.

Each component ATTRIBUTE-TYPE of the ATTRIBUTE-GROUP-TYPE which is
SIGNIFICANT shall be specified with an attribute which is not null-mark or null.

Attribute-group-type-designator shall not be the name of an audit attribute-group-type.

General Rules

1)

This command-clause shall be specified only once for each ATTRIBUTE-GROUP-TYPE
within a command.

Error and Warning Conditions

1

(2

6]

)
()]
(6)

)

®

9

10)

Error E01147: Invalid or unrecognized attribute-type-designator. Syntax Rule (1) of this
command-clause has been violated.

Error E01150: Attribute-group not consistent with entity or relationship. Syntax Rule (2)
of this command-clause has been violated.

Error E01133: Missing or unbalanced parentheses. A valid attribute-group format was
expected but not recognized.

Error E01132: Too many values specified. More than one group value was recognized.
Error E01134: Invalid component attribute. Syntax Rule (4) or (5) has been violated.
Error E01135: Unrecognized component attribute-type. The nonpositional form of the
attribute-group was used, and the attribute-type-designator of a simple-attribute-clause did
not identify a valid ATTRIBUTE-TYPE in the IRD Schema. See Syntax Rule (5).

Error E01136: Inconsistent component attribute-type. The nonpositional form of the
attribute-group was used, and the attribute-type-designator identified an ATTRIBUTE-TYPE

in the IRD Schema which was not related to the ATTRIBUTE-GROUP- TYPE identified in
this command-clause. See Syntax Rule (5).

Error E01152: Too many values within group. Syntax Rule (4)(a) of this command-clause
has been violated.

Error E01137: Required attribute missing. Syntax Rule (6) of this command-clause has
been violated.

Error E01131: Repeating attribute specified. Syntax Rule (8) of this command-clause has
been violated.
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(11) Error E01216: Declaration of attribute for audit attribute-group-type not allowed. Syntax
Rule (7) of this command-clause has been violated.

(12) Error E01217: Attribute-group-type specified more than once in command. General Rule
(1) of this command-clause has been violated.

NOTES:

(1)  The error message(s) shall clearly identify which attributes within the group were in error, and which validation
rules were violated for each erroneous value.

(2)  This command-clause corresponds to the new-meta-attribute-group IRD-schema-clause in Subsection 6.108.

6.6 New Repeating Attribute-Group Command-Clause

Function To declare a new repeating attribute-group within an add-entity-command or an
add-relationship-command.

Format
new-repeating-attribute-group-clause ::=
attribute-group-type-designator 4.6
attribute-group-list
attribute-group-list ::=
attribute-group 4.5
[ [,] attribute-group-list]
Syntax Rules

(1)  The attribute-group-type-designator shall identify an ATTRIBUTE-GROUP-TYPE in the IRD
Schema.

(2) The ATTRIBUTE-GROUP-TYPE identified by attribute-group-type-designator shall be
related in the IRD Schema to the ENTITY-TYPE or RELATIONSHIP-TYPE which is being
created by the command.

(@) If the command operates on an entity, the SINGULAR meta-attribute of the corresponding
ENTITY-TYPE-CONTAINS-ATTRIBUTE-GROUP-TYPE meta-relationship in the IRD Schema
shall have a value of NO. If the command operates on a relationship, the SINGULAR
meta-attribute of the corresponding RELATIONSHIP-TYPE-CONTAINS-ATTRIBUTE-GROUP-
TYPE meta-relationship in the IRD Schema shall have a value of NO.

(4)  If the positional form of attribute-group is used, each component attribute specified shall
conform to all validation rules defined in the IRD Schema for the ATTRIBUTE-TYPE at
the corresponding GROUP-POSITION within the ATTRIBUTE-GROUP-TYPE. In this form,
a component attribute can be left undeclared by leaving the corresponding position within
the group either blank or null.

(a) If the ATTRIBUTE-GROUP-TYPE contains n component ATTRIBUTE-TYPEs, then
there shall be at most n-1 commas within the attribute-group.
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(b) If there are m commas, where m < n-1, the first m+1 component attributes shall be
created within the attribute-group based on GROUP-POSITION.

If the nonpositional form of the attribute-group is used, then a component attribute shall
be declared by using the form of the simple-attribute-clause. The attribute-type-
designator shall identify an ATTRIBUTE-TYPE in the IRD Schema which is also related in
the IRD Schema to the ATTRIBUTE-GROUP-TYPE identified by attribute-group-type-
designator. The value declared for the component attribute shall conform to all validation
rules for the corresponding ATTRIBUTE-TYPE. At least one such attribute shall be
declared.

The number of attribute-groups specified shall be less than or equal to the value of the
MAXIMUM-NUMBER-OF-OCCURRENCES meta-attribute of the corresponding ENTITY-
TYPE-CONTAINS-ATTRIBUTE-GROUP-TYPE or RELATIONSHIP-TYPE-CONTAINS-
ATTRIBUTE-GROUP-TYPE meta-relationship.

The positional and nonpositional forms of attribute-group can be mixed.

Within each specified attribute-group, a value shall be declared for each component
ATTRIBUTE-TYPE which is significant.

General Rules

1)

)

This command-clause shall be specified only once for each ATTRIBUTE-GROUP-TYPE
within a command.

Two different attribute-groups shall not have identical sets of significant attributes. (The
significant ATTRIBUTE-TYPEs of a repeating ATTRIBUTE-GROUP-TYPE act like an access
key for a record. This rule thus states that each attribute-group shall have a unique

"key".)

Error and Warning Conditions

)

2)

(6))

4)

)]

(6)

Error E01147: Invalid or unrecognized attribute-type-designator. Syntax Rule (1) of this
command-clause has been violated.

Error E01150: Attribute-group not consistent with entity or relationship. Syntax Rule (2)
of this command-clause has been violated.

Error E01133: Missing or unbalanced parentheses. A valid attribute-group format was
expected but not recognized.

Error E01132: Too many values specified. Syntax Rule (6) of this command-clause has
been violated.

Error E01134: Invalid component attribute. Syntax Rule (4) or (5) of this command-
clause has been violated.

Error E01135: Unrecognized component attribute-type. The nonpositional form of the
attribute-group was used, and the attribute-type-designator of a simple-attribute-clause did
not identify a valid ATTRIBUTE-TYPE in the IRD Schema. See Syntax Rule (5) of this
command-clause.
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11)

Error E01136: Inconsistent component attribute-type. The nonpositional form of the
attribute-group was used, and the attribute-type-designator identified an ATTRIBUTE-TYPE
in the IRD Schema which was not related to the ATTRIBUTE-GROUP-TYPE identified in
this command-clause. See Syntax Rule (5) of this command-clause.

Error E01152: Too many values within group. Syntax Rule (4)(a) of this command-clause
has been violated.

Error E01138: Required component attribute not specified. Syntax Rule (8) of this
command-clause has been violated.

Error E01139: - Attribute-group duplicated. General Rule (2) of this command-clause has
been violated.

Error E01140: Nonrepeating attribute specified. Syntax Rule (3) of this command-clause
has been violated.

NOTE: The error message(s) shall clearly identify which attribute-group(s) were erroneous; and, which attributes
within each erroneous group were in error, and which validation rules were violated for each erroneous value.

6.7 New Text Attribute Command-Clause

Function To create an attribute which consists of one or more lines of text.

Format

1-136

new-text-attribute-clause ::=
attribute-type-designator 4.6
[line-number-defaults]

string-literal-list

string-literal-list ::=
string-literal 4.2
[ , string-literal-list ]

line-number-defaults ::=
line-number-defaults-positional-format

| line-number-defaults-non-positional-format

line-number-defaults-positional-format ::=
( start [, increment] )

start ::= unsigned-integer | null 4.2

»
[~

increment ::= unsigned-integer

line-number-defaults-non-positional-format ::=
( first-default-clause
[,] [second-default-clause] )
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first-default-clause ::=
start-line-number-clause 6.19
| line-number-increment-clause 6.20

second-default-clause ::=
start-line-number-clause 6.19
| line-number-increment-clause 6.20

Syntax Rules

(1)  The attribute-type-designator shall identify an ATTRIBUTE-TYPE in the IRD Schema. Its
FORMAT meta-attribute shall have a value of TEXT.

(2) The ATTRIBUTE-TYPE identified by attribute-type-designator shall be related in the IRD
Schema to the ENTITY-TYPE or RELATIONSHIP-TYPE which is being created or modified
by the command.

General Rules

(1)  This command-clause shall be specified only once for each ATTRIBUTE-TYPE within a
command.

(2) If line-number-defaults is not specified, then start and increment will be assigned
implementation-dependent default values.

(3)  Any assigned line number shall not exceed an implementation-dependent maximum value.
See subsequent rules for assigning line-numbers.

(4)  The length of a line of text shall be equal to the value of the MAXIMUM-ATTRIBUTE-
LENGTH meta-attribute for the attribute-type. If a string-literal exceeds line length, the
system shall then subdivide the string-literal into as many lines-of-text as required,
assigning a line number to each.

(56)  Lines of text will be assigned line numbers in ascending order, incremented by the
increment value. Numbering will begin with the start value. The numbering of lines of
text in subsequent string-literals shall begin one increment after the highest line-number
assigned in the prior string-literal.

(6) A null string ("") shall mean the line does not exist. If specified, the system shall bypass
the line-number that would have been assigned to this string-literal, and proceed to the
next string-literal.

(7 If only the null-string is specified, the system shall regard the attribute as not having
been declared at all.

(8) If the assignment of line-numbers according to the start and increment values will result
in exceeding the implementation-defined maximum line-number value, then all lines shall
be stored, and line-numbers shall be reassigned from the last line backwards. Line
numbers reassigned in this fashion shall begin with the maximum line number, and
decremented by a value of 1, until such a reassigned line number is greater than the
currently assigned line number of the prior line.

(9)  If the nonpositional form of line-number-defaults is used, then start-line-number-clause
and line-number-increment-clause each shall be specified only once.
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Error and Warning Conditions

(1)  Error E01147: Invalid or unrecognized attribute-type-designator. Syntax Rule (1) of this
command-clause has been violated.

(2) Error E01148: Attribute not consistent with entity or relationship. Syntax Rule (2) of
this command-clause has been violated.

(3) Error E01141: Maximum string length exceeded or string-literal not properly delimited.

(4) Warning W01021: Only null-string specified. Command-Clause ignored. See General Rule
(7) of this command-clause.

(6) Warning W01022: Null string specified. Line-number skipped. See General Rule (6) of
this command-clause.

(6) Warning W01023: Assigned line numbers will exceed maximum. Reassigning line numbers
from back, decrementing by 1. See General Rule (8) of this command-clause.

(7)  Error E01151: Duplicated subclause. General Rule (9) of this command-clause has been
violated.

(8) Error E01129: Attribute-type specified more than once in command. General Rule (1) of
this command-clause has been violated.

NOTES:

(1)  The maximum number of lines of text shall be sufficiently large to accommodate practical limitations of human

input. This value shall be no less than 32767. An implementation may choose a higher value.
(2)  The length of a line of text shall be implementation-dependent. The implementor shall allow for a line length of
at least 72 characters.
(3)  This command-clause corresponds to the new-text-meta-attribute IRD-schema-clause in Subsection 6.109.
6.8 Modified Repeating Attribute Command-Clause

Function For an existing entity or relationship:

(1) To create a new repeating attribute.

(2) To create new values for an existing repeating attribute.

(3) To replace a value of an existing repeating attribute by another value.
(4) To erase one or more values of an existing repeating attribute.

(6) To erase an existing repeating attribute.

Format
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[ all-word-or-new-word ]
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attribute-type-designator 4.6
[ attribute-occurrence-qualification ]

repeating-attribute-list 4.5
| null-mark 4.1
all-word-or-new-word ::=
all-word 4.3
| new-word 4.3
attribute-occurrence-qualification ::=
( attribute ) 4.5

Syntax Rules
(1)  The attribute-type-designator shall identify an ATTRIBUTE-TYPE in the IRD Schema.

(2) The ATTRIBUTE-TYPE identified by attribute-type-designator shall be related in the IRD
Schema to the ENTITY-TYPE or RELATIONSHIP-TYPE which is being modified by the
command.

(3)  If the command operates on an entity, the SINGULAR meta-attribute of the corresponding
ENTITY-TYPE-CONTAINS-ATTRIBUTE-TYPE meta-relationship in the IRD Schema shall
have a value of NO. If the command operates on a relationship, the SINGULAR meta-
attribute of the corresponding RELATIONSHIP-TYPE-CONTAINS-ATTRIBUTE-TYPE meta-
relationship in the IRD Schema shall have a value of NO.

(4)  Each attribute in the repeating-attribute-list shall conform to all validation rules defined
in the IRD Schema for the corresponding ATTRIBUTE-TYPE.

(5) The number of values specified in the repeating-attribute-list shall be less than or equal
to the value of the MAXIMUM-NUMBER-OF-OCCURRENCES meta-attribute of the
corresponding ENTITY-TYPE-CONTAINS-ATTRIBUTE-TYPE or RELATIONSHIP-TYPE-
CONTAINS-ATTRIBUTE-TYPE meta-relationship.

(6) Null-mark shall not be specified as one of several attributes within a repeating-attribute-
list. '

(7)  If all-word or new-word precedes attribute-type-designator, then attribute-occurrence-
qualification shall not be specified.

(8)  If attribute-occurrence-qualification is specified, then either null-mark or only one
attribute shall be specified after the equals-sign.

(9)  If neither all-word nor new-word is specified and attribute-occurrence-qualification is not
specified, all-word shall be assumed.

General Rules
(1)  For each such ATTRIBUTE-TYPE within a command:
(a) If all-word is specified or assumed, no other occurrences of this command-clause

shall be allowed for the specified attribute-type-designator.
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(b) If new-word is specified, there can be multiple command-clauses for the specified
attribute-type-designator with attribute-occurrence-qualification also specified.

(¢) All command-clauses for a given attribute-type-designator shall be specified
consecutively.

(2)  Each attribute specified after the equals-sign in all occurrences of this command-clause
within a command shall be unique.

(3) If the ATTRIBUTE-TYPE does not exist in the entity or relationship being modified, then
the command-clause shall be treated as a new-repeating-attribute-clause (see Subsection
6.4) from attribute-type-designator on. Thus the command-clause shall be valid even if
attribute-type-designator is preceded by all-word or new-word.

(4)  If attribute-type-designator identifies an attribute-type which exists in the entity or
relationship being modified, and attribute-occurrence-qualification is specified, then the
attribute specified in attribute-occurrence-qualification shall identify an existing value of
the attribute.

(5)  If attribute-type-designator identifies an attribute-type which exists in the entity or
relationship being modified, and attribute-occurrence-qualification is specified, then:

(a) A null-mark shall indicate that the attribute specified in attribute-occurrence-
qualification is to be erased.

(b) An attribute not equal to null-mark shall indicate that the attribute specified in
attribute-occurrence-qualification shall be replaced by the attribute after the equals-

sign.

(¢) The attribute specified after the equals-sign shall not be an existing value of the
attribute.

(6)  The result of all such command-clauses for a given attribute-type-designator shall not
result in more values being assigned to attribute-type-designator than the value of the
MAXIMUM-NUMBER-OF-OCCURRENCES meta-attribute of the corresponding ENTITY-
TYPE-CONTAINS-ATTRIBUTE-TYPE or RELATIONSHIP-TYPE-CONTAINS-ATTRIBUTE-TYPE
meta-relationship.

(7)  If all-word is specified or assumed, and attribute-type-designator exists within the entity
or relationship being modified, a null-mark after the equals-sign shall identify that
attribute-type-designator and all its values shall be erased.

Error and Warning Conditions

(1)  Error E01147: Invalid or unrecognized attribute-type-designator. Syntax Rule (1) of this
command-clause has been violated.

(2)  Error E01148: Attribute not consistent with entity or relationship. Syntax Rule (2) of
this command-clause has been violated.

(3)  Error E01128: Invalid attribute or format. Syntax Rule (8), (4), or (6) of this command-
clause has been violated.
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(4)  Error E01132: Too many values specified. Syntax Rule (5) or General Rule (6) of this
command-clause has been violated.

(5) Error E01129: Attribute specified more than once in command. General Rule (1) of this
command-clause has been violated.

(6) Error E01149: Duplicated value. General Rule (2) or (5)(c) of this command-clause has
been violated.

(7)  Error E01142: Inconsistent command-clause format. Either Syntax Rule (7) or (8) of this
command-clause has been violated.

(8) Error E01143: Current value does not exist. General Rule (4) of this command-clause has
been violated.

(9) Warning W01020: Attribute does not exist and cannot be erased. A null-mark was
specified as the only attribute for a repeating attribute which does not exist.

(10) Warning W01024: All values to be replaced. All-word assumed and attribute-type-
designator exists.

(11) Warning W01025: Attribute is to be erased. Erasing individual attributes results in the
entire attribute being erased.

NOTES:

(1) If Syntax Rule (4) of this command-clause is violated, the error message(s) shall clearly identify which value(s)

in the list were in error, and which validation rules were violated for each erroneous value.
(2)  This command-clause corresponds to the modified-repeating-meta-attribute IRD-schema-clause in Subsection 6.110.
6.9 Modified Simple Attribute-Group Command-Clause

Function For an existing entity or relationship:

(1) To create a new nonrepeating attribute group.

(2) To create new nonsignificant attributes within an attribute-group.

(3) To replace a value of one or more component attributes by other values.

(4) To erase one or more nonsignificant component attributes of an attribute-group.

(5) To erase one or more nonsignificant component attributes of an existing attribute-
group,

(6) To erase an existing attribute-group.

Format

modified-simple-attribute-group-clause ::=
[ all-word ]
attribute-group-type-designator

&~
AN W
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attribute-group 4.5
| null-mark 4.1
Syntax Rules
(1)  The attribute-group-type-designator shall identify an ATTRIBUTE-GROUP-TYPE in the IRD

(2)

3

(C))

()

()

V)]
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Schema.

The ATTRIBUTE-GROUP-TYPE identified by attribute-group-type-designator shall be
related in the IRD Schema to the ENTITY-TYPE or RELATIONSHIP-TYPE which is being
created or modified by the command.

If the command operates on an entity, the SINGULAR meta-attribute of the corresponding
ENTITY-TYPE-CONTAINS-ATTRIBUTE-GROUP-TYPE meta-relationship in the IRD Schema
shall have a value of YES. If the command operates on a relationship, the SINGULAR
meta-attribute of the corresponding RELATIONSHIP-TYPE-CONTAINS-ATTRIBUTE-GROUP-
TYPE meta-relationship in the IRD Schema shall have a value of YES.

If the positional form of attribute-group is used, each attribute specified shall conform to
all validation rules defined in the IRD Schema for the ATTRIBUTE-TYPE at the
corresponding GROUP-POSITION within the ATTRIBUTE-GROUP-TYPE. In this form, a
component attribute can be left undeclared by leaving the corresponding position within
the group either blank or null.

(a) If the ATTRIBUTE-GROUP-TYPE contains n component ATTRIBUTE-TYPEs, then
there shall be at most n-1 commas within the attribute-group.

(b) If there are m commas, where m < n-1, the first m+1 component attributes shall be
created within the attribute-group based on GROUP-POSITION.

If the nonpositional form of the attribute-group is used, then a component attribute shall
be declared by using the form of the simple-attribute-clause. The attribute-type-
designator shall identify an ATTRIBUTE-TYPE in the IRD Schema which is also related in
the IRD Schema to the ATTRIBUTE-GROUP-TYPE identified by attribute-group-type-
designator. The value declared for the component attribute shall conform to all validation
rules for the corresponding ATTRIBUTE-TYPE. At least one such attribute shall be
declared.

If attribute-group-type-designator does not exist in the maintained entity or relationship,
the command-clause shall be treated as a new-simple-attribute-group-clause from attribute-
group-type-designator on. In particular this implies:

(a) If all-word is specified it shall be ignored, and

(b) Each component ATTRIBUTE-TYPE of the ATTRIBUTE-GROUP-TYPE which is
significant shall be specified with an attribute which is not null-mark or null, and

() Each nonsignificant component ATTRIBUTE-TYPE which has no corresponding value
declared shall be regarded as not existing.

If attribute-group-type-designator does exist in the maintained entity or relationship and
all-word is specified, attribute-group shall be regarded as replacing the existing attribute-
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group. Attribute-group shall thus be subject to all rules which apply to attribute-group in
new-simple-attribute-group-clause. In particular this implies:

(a) Each component ATTRIBUTE-TYPE of the ATTRIBUTE-GROUP-TYPE which is
significant shall be specified with an attribute which is not null-mark or null, and

(b) Each nonsignificant component ATTRIBUTE-TYPE which has no corresponding value
declared shall be regarded as not existing.

If attribute-group-type-designator does exist in the maintained entity or relationship and
all-word is not specified, only those component attributes which are to be created,
modified, and/or erased need be specified. In particular this means:

(a) That any component attribute which is not declared shall be left unchanged. If the
corresponding component attribute is nonexistent within the group and no value is
declared, it remains nonexistent.

(b) If null-mark is specified for any nonsignificant component attribute, it shall be
declared to be erased if it currently exists, or no change if it does not exist.

(¢) Any component attribute with a value declared other than null-mark shall be declared
to be created if it does not exist or its value replaced if it does exist within the

group.

If null-mark is specified after the equals-sign and outside of parentheses, the attribute-
group shall be regarded as to be erased.

Attribute-group-type-designator shall not be the name of an audit attribute-group-type.

General Rules

1

(2)

This command-clause shall be specified only once for each ATTRIBUTE-GROUP-TYPE
within a command.

If attribute-group-type-designator is preceded by new-word instead of all-word, it shall be
regarded as having too many repetitions.

Error and Warning Conditions

0))

(2)

6))

4

(%)

Error E01147: Invalid or unrecognized attribute-type-designator. Syntax Rule (1) of this
command-clause has been violated.

Error E01150: Attribute-group not consistent with entity or relationship. Syntax Rule (2)
of this command-clause has been violated.

Error E01133: Missing or unbalanced parentheses. A valid attribute-group format was
expected but not recognized.

Error E01132: Too many values specified. More than one group value was recognized or
attribute-group-type-designator was preceded by new-word (General Rule (2)).

Error E01134: Invalid component attribute. Syntax Rule (4) or (5) has been violated.
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(6) Error E01135: Unrecognized component attribute-type. The nonpositional form of the
attribute-group was used, and the attribute-type-designator of a simple-attribute-clause did
not identify a valid ATTRIBUTE-TYPE in the IRD Schema. See Syntax Rule (5).

(7)  Error E01136: Inconsistent component attribute-type. The nonpositional form of the

' attribute-group was used, and the attribute-type-designator identified an ATTRIBUTE-TYPE
in the IRD Schema which was not related to the ATTRIBUTE-GROUP-TYPE identified in
this command-clause. See Syntax Rule (5).

(8) Error E01152: Too many values within group. Syntax Rule (4)(a) has been violated.

(9)  Error E01137: Required attribute missing. Syntax Rule (6)(b), (7)(a), or (8)(b) of this
command-clause has been violated.

(10) Error E01131: Repeating attribute specified. Syntax Rule (3) of this command-clause has
been violated.

(11) Error E01216: Declaration of attribute for audit attribute-group-type not allowed. Syntax
Rule (10) has been violated.

(12) Error E01217: Attribute-group-type specified more than once in command. General Rule
(1) of this command-clause has been violated.

NOTES:

(1)  The error message(s) shall clearly identify which attributes within the group were in error, and which validation
rules were violated for each erroneous value.

(2)  This command-clause corresponds to the modified-meta-attribute-group IRD-schema-clause in Subsection 6.111.

6.10 Modified Repeating Attribute-Group Command-Clause
Function For an existing entity or relationship:
(1) To create a new repeating attribute-group.
(2) To create new occurrences of an existing attribute-group.
(3) To erase all or specific occurrences of an attribute-group.

(4) To create, modify, or erase specific component attributes within a giveil occurrence
of a repeating attribute-group.

Format

modified-repeating-attribute-group-clause ::=
[ all-word-or-new-word ]
attribute-group-type-designator 4.6
[ group-occurrence-qualification ]

attribute-group-list
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group-occurrence-qualification ::=
attribute-group 4.5

attribute-group-list ::=
attribute-group 4.5
[ [,] attribute-group-list ]

all-word-or-new-word ::=
all-word
| new-word

~ &
w W

Syntax Rules

1)

(2)

6]

4)

()

(6)

V)

The attribute-group-type-designator shall identify an ATTRIBUTE-GROUP-TYPE in the IRD
Schema.

The ATTRIBUTE-GROUP-TYPE identified by attribute-group-type-designator shall be
related in the IRD Schema to the ENTITY-TYPE or RELATIONSHIP-TYPE which is being
modified by the command.

If the command operates on an entity, the SINGULAR meta-attribute of the corresponding
ENTITY-TYPE-CONTAINS-ATTRIBUTE-GROUP-TYPE meta-relationship in the IRD Schema
shall have a value of NO. If the command operates on a relationship, the SINGULAR
meta-attribute of the corresponding RELATIONSHIP-TYPE-CONTAINS-ATTRIBUTE-GROUP-
TYPE meta-relationship in the IRD Schema shall have a value of NO.

If the positional form of attribute-group is used, each attribute specified shall conform to
all validation rules defined in the IRD Schema for the ATTRIBUTE-TYPE at the
corresponding GROUP-POSITION within the ATTRIBUTE-GROUP-TYPE. In this form, a
component attribute can be left undeclared by leaving the corresponding position within
the group either blank or null.

(a) If the ATTRIBUTE-GROUP-TYPE contains n component ATTRIBUTE-TYPESs, then
there shall be at most n-1 commas within the attribute-group.

(b) If there are m commas, where m < n-1, the first m+1 component attributes will be
created within the attribute-group based on GROUP-POSITION.

If the nonpositional form of the attribute-group is used, then a component attribute shall
be declared by using the form of the simple-attribute-clause. The attribute-type-
designator shall identify an ATTRIBUTE-TYPE in the IRD Schema which is also related in
the IRD Schema to the ATTRIBUTE-GROUP-TYPE identified by attribute-group-type-
designator. The value declared for the component attribute shall conform to all validation
rules for the corresponding ATTRIBUTE-TYPE. At least one such attribute shall be
declared.

If group-occurrence-qualification is not specified, the number of attribute-groups specified
shall be less than or equal to the value of the MAXIMUM-NUMBER-OF-OCCURRENCES
meta-attribute of the corresponding ENTITY-TYPE-CONTAINS-ATTRIBUTE-TYPE or
RELATIONSHIP-TYPE-CONTAINS-ATTRIBUTE-TYPE meta-relationship.

If group-occurrence-qualification is specified, then either null-mark or only one attribute-
group shall be specified after the equals-sign.
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8
9

(10)

Null-mark shall not be specified as one of several attribute-groups.

If all-word or new-word precedes attribute-group-type-designator, then group-occurrence-
qualification shall not be specified.

If neither all-word nor new-word is specified and occurrence-qualification is not specified,
all-word shall be assumed.

General Rules

(1)

(2)

(6]

@

(%)

1-146

For each such ATTRIBUTE-GROUP-TYPE within a command:

(a) If all-word is specified or assumed, no other occurrences of this command-clause
shall be allowed for the specified attribute-group-type-designator.

(b) If new-word is specified, there can be additional command-clauses for the specified
attribute-group-type-designator with occurrence-qualification also specified.

(¢c) All command-clauses for a given attribute-group-type-designator shall be specified
consecutively.

Each attribute-group specified after the equals-sign in all occurrences of this command-
clause for a given attribute-group-type-designator shall identify an attribute-group with a
unique set of significant component attributes.

If attribute-group-type-designator does not exist in the entity or relationship being
modified, then the command-clause shall be treated as a new-repeating-attribute-group-
clause (see Subsection 6.6) from attribute-group-type-designator on. Thus the command-
clause shall be valid even if attribute-group-type-designator is preceded by all-word or
new-word.

If attribute-group-type-designator identifies an attribute-group which exists in the entity
or relationship being modified, and group-occurrence-qualification is specified, then the
attribute-group specified in occurrence-qualification shall specify all significant attributes
within an existing occurrence of the attribute-group. In particular this means:

(a) A simple-attribute-clause shall be specified for each significant component
ATTRIBUTE-TYPE of the ATTRIBUTE-GROUP-TYPE if positional-form is used for
group-occurrence-qualification. If positional-form is used, a non-null value shall
given in each position corresponding to a significant ATTRIBUTE-TYPE.

(b) Each value for a significant ATTRIBUTE-TYPE shall conform to the validation rules
for that ATTRIBUTE-TYPE.

(¢) The set of all such attributes in group-occurrence-qualification shall match those of
an existing occurrence of the attribute-group.

Note that any values in positional-form or simple-attribute-clauses which do not
correspond to a significant component ATTRIBUTE-TYPE shall be ignored in group-
occurrence-qualification.

If attribute-group-type-designator does not exist as an attribute-group in the entity or
relationship being modified, then any group-occurrence-qualification shall be invalid.
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If attribute-group-type-designator identifies an attribute-group which exists in the entity
or relationship being modified, and group-occurrence-qualification is specified, then:

(a) A null-mark shall indicate that the occurrence specified in group-occurrence-
qualification is to be erased.

(b) An attribute-group not equal to null-mark shall indicate that the attribute-group
specified in group-occurrence-qualification shall be replaced by the attribute after
the equals-sign.

(¢) Any and/or all significant attributes of the group can be changed. However, the
attribute-group specified after the equals-sign shall not produce a set of significant
attributes which duplicate an existing attribute-group, except for the attribute-group
occurrence identified by group-occurrence-qualification.

If attribute-group-type-designator does not exist in the maintained entity or relationship,
the command-clause shall be treated as a new-repeating-attribute-group-clause from
attribute-group-type-designator on. In particular this implies:

(a) If all-word is specified it shall be ignored, and

(b) Each component ATTRIBUTE-TYPE of the ATTRIBUTE-GROUP-TYPE which is
significant shall be specified in each attribute-group with an attribute which is not
null-mark or null, and

(¢) <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>