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Clearance Center.
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the legal validity or scope of those patents that are brought to its attention.
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Introduction

[This introduction is not part of IEEE Std 1420.1-1995, IEEE Standard for Information Technology—Software Reuse—Data Mo
Reuse Library Interoperability: Basic Interoperability Data Model (BIDM).]

This standard was developed as the result of a collaboration between the Reuse Library Interope
Group (RIG) and the Software Engineering Standards Committee (SESC) of the IEEE Computer S
The RIG is a volunteer organization of experts from the industrial, government, and academic comm
working together to create consensus-based specifications for the interoperation of software reuse l
Under the terms of a Memorandum of Understanding with the IEEE, the RIG develops specification
other documents on this subject and submits them to the SESC. The RIG then responds to the IEEE
Balloting process in order to improve the documents and widen the community of consensus. Followin
mal IEEE rules and procedures, the documents are finally published as IEEE standards.

This document was originally developed as a RIG Proposed Standard RPS-0001 (1993), A Basic Interopera-
bility Data Model (BIDM). It was prepared by the RIG Technical Committee on Asset Exchange Interf
At the time the proposed standard was approved, membership of the committee was as follows:
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IEEE Standard for Information 
Technology—Software Reuse—
Data Model for Reuse Library 
Interoperability: Basic Interoperability 
Data Model (BIDM)

1. Overview

1.1 Scope

This document describes the Basic Interoperability Data Model (BIDM) standard as developed by the
Library Interoperability Group (RIG). 

1.2 Purpose

The purpose of the BIDM is to define the minimal set of information about assets that reuse libraries 
be able to exchange to support interoperability. Because the BIDM describes a minimal set, other d
would be useful for interoperability, including library data model information, is not included in the BID
Furthermore, the BIDM does not include communication protocol or related standards. Other RIG sta
will address these aspects of interoperability. More information about the RIG and about some o
future standards is included in annex A.

Important terms used in the BIDM are defined in clause 2. The core of the BIDM standard is contai
clause 3, which includes a description of the meta-model of the BIDM and a definition of the data mo
basic interoperability. 

2. Definitions

This clause contains some key terms used in this standard. Other terms are defined in the RIG G
[B4].1

2.1 asset: (1) The items of interest which are stored in a reuse library, such as design documentation
fications, source code, documentation, test suites, etc., or any other unit of information of potential v
a reuser [B4]. (2) A class in the BIDM. Asset will always be capitalized when referring to the class Asset

1Numbers in brackets correspond to those of the bibliography in clause 5.
1



IEEE
Std 1420.1-1995 DATA MODEL FOR REUSE LIBRARY INTEROPERABILITY:

from a

es

nd/or

 class
onships

brary

for the

ere the
 the
gives a
2.2 attribute: A predefined characteristic that provides a property of a class. Properties are inherited 
class to its subclasses.

2.3 Basic Interoperability Data Model (BIDM): Defines the minimal set of information that reuse librari
should be able to exchange about assets in order to interoperate.

2.4 class: A grouping of similar objects that have the same structure but potentially different attribute a
relationship values.

2.5 class hierarchy: An ordering of classes, in which a subclass is a specialization of its superclass. A
inherits attributes and relationships from its superclass and can define additional attributes and relati
of its own.

2.6 library data model: The organizing principles and concepts underlying structured data in a reuse li
and the means of representing that structure.

2.7 object: A representation of a real-world entity. An object is an instance of a class and has values 
attributes and relationships defined for that class.

2.8 relationship: An association between two classes.

3. The basic interoperability data model

This clause describes the BIDM developed by the RIG. The principal sources of data for the model w
Common Data Model defined in the Asset Library Open Architecture Framework (ALOAF) [B1],
Repository Guidelines and Standards [B3], and the RIG Technical Committee 2 members. Figure 1 
pictorial overview of the BIDM. The * in figure 1 identifies a local relationship.

Asset
Abstract
Cost
DateOfInformation
DistributionStatement
Domain
IsComposedOf*
IsLocatedIn*
IsMadeOf*
Keyword
Language
Restrictions
SecurityClassification
TargetEnvironment
UniqueId
Version
VersionDate
WasCreatedBy*

Element
ElementType
Media

Library
ContactIs*
IsComposedOf*

Organization
Address
Email
Fax
Telephone

RIG object

Name

Figure 1—BIDM class hierarchy
2
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The meta-model (see RIG Glossary [B4]) used to describe the BIDM is described in 3.1. The data typ
will be used in specifying the attributes in the BIDM classes are defined in 3.2. A description of the c
that make up the BIDM is contained in 3.3. An alphabetized list of attributes and their definitions appe
3.4. Finally, an alphabetized list of the relationships and their definitions is included in 3.5.

3.1 The BIDM meta-model

Techniques from the ALOAF [B1] and the CASE Data Interchange Format (CDIF) [B2] meta-models
incorporated into the BIDM meta-model. The BIDM meta-model uses the following entities:

a) Classes

b) A class hierarchy

c) Class attribute

d) Bidirectional relationships between classes

e) Relationship attributes

Classes are defined with the template shown in figure 2. Not all data in the class template need be s
If no data is present for a field in the template, the field is empty.

The definition of the terms in figure 2 follow:

— Name: Name of a grouping of similar objects that have the same structure but potentially diff
attribute and relationship values.

— SubClassOf: Name of immediate superclass, the more generalized or abstract version of this c

— SuperClassOf: Name of immediate subclasses, a specialization, or a refined version of this cla

— Description: Describes the intent or purpose of the class.

— Usage: Additional guidance in determining values for the class in the data model.

— Inherited attributes: A characteristic defined by a superclass that provides a property of this cl

— Local attributes for class: A characteristic defined by this class that provides a property of this c
and its subclass.

— Inherited relationships: An association between two classes where the source of the associatio
superclass of this class.

— Local relationships: An association between two classes where the source of the association 
class.

Name :

SubClassOf :

SuperClassOf :

Description :

Usage :

Inherited attributes :

Local attributes for class :

Inherited relationships :

Local relationships :

Figure 2—BIDM class template
3
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The classes have attributes. These attributes are defined using the template shown in figure 3. Not all
this template need be supplied. If the data for a template field is not applicable, the word “None” is u
show this fact. AttributeName, Description, Class, Single/Multiple, DataType, and IsOptional are requ

The definition of the terms in figure 3 follow:

— AttributeName:  A descriptive name assigned to the attribute.
— Description: Informal definition of the attribute and its usage.
— Class: The name of the origin class, the topmost class for which the attribute is specified.
— Single/Multiple:  Indicates whether only one or many values may be given for an attribute.
— Datatype: Category that indicates whether the values for the attribute are date, integer, string, o
— IsOptional: Indicator that an attribute value is not required.
— Constraints: Text description of additional limitations of appropriate attribute values.

Relationships may exist between classes. All relationships are bidirectional; that is, all relationships
source and a destination. Cardinality is given for both the source and destination. The template show
ure 4 describes a relationship in one direction (for example, the template uses the terms source and destina-
tion). Nonetheless, the relationship is also automatically defined in the reverse direction.

The definition for the terms in figure 4 follow:

— Name: Name of the relationship from the source class to the destination class.
— Description: Description of the intent and purpose of the relationship from the source class t

destination class.
— SourceClass: Origin of the relationship.
— DestinationClass: Destination of the relationship.
— MinDestinationCard:  Minimum number of instances of the relationship allowed from the obje

of the source class to objects of the destination class.
— MaxDestinationCard: Maximum number of instances of the relationship allowed from the obje

of the source class to objects of the destination class.
— MinSourceCard: Minimum number of instances of the relationship allowed from objects of the 

tination class to objects of the source class.

AttributeName :

Description : 

Class : 

Single/Multiple : 

DataType : 

IsOptional : 

Constraints : 

Figure 3—BIDM attribute template

Name :

Description :

SourceClass :

DestinationClass :

MinDestinationCard :

MaxDestinationCard :

MinSourceCard :

MaxSourceCard :

Figure 4—BIDM relationship template
4
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— MaxSourceCard: Maximum number of instances of the relationship allowed from objects of 
destination class to objects of the source class.

Relationships are given names, as can be seen in the template in figure 4. To be precise, however
name of the relationship consists of the source class, the relationship name, and the destination cla
rated with dots. For example: Asset.WasCreatedBy.Organization is a full relationship name; Asset
originating class, Organization the destination class, and WasCreatedBy is the name of the relationsh

The destination cardinalities show the minimum and maximum number of instances of the relationsh
are allowed from objects of the source class to objects of the destination class. Using the “Asset.Wa
edBy.Organization” example, MinDestinationCard and MaxDestinationCard give the minimum and 
mum number of relationship instances going from objects of the Asset class to objects of the Organ
class. In other words, for any object in the Asset class, the number of WasCreatedBy relationships mu
the range given by the MinDestinationCard and MaxDestinationCard.

The source cardinalities show the reverse of the destination cardinalities. They define the minimu
maximum number of instances of the relationship that are allowed from objects of the destination c
objects of the source class. In the “Asset.WasCreatedBy.Organization” example, MinSourceCa
MaxSourceCard give the range of the number of WasCreatedBy relationship instances that are allow
objects of the Organization class to objects of the Asset class. 

A minimum cardinality of 0 means that the relationship is optional in that direction. A maximum cardin
of N indicates that the number of relationship instances an object can have in that direction is unlimite

3.2 Data types

This subclause describes the data types that will be used to describe attributes in the BIDM. These types
from [B2]. The formats of these data types will be defined in a RIG standard addressing data representati

3.2.1 Date

The date format will be determined by the transport protocol. Dates past the year 2000 shall be supp

3.2.2 Integer

An integer shall be capable of holding values from –2**31 to 2**31–1.

3.2.3 String

A string is a series of printable characters with maximum length of 1023. 

3.2.4 Text

A series of characters, each of which may be or may not be printable. This group may be of any leng

3.3 The classes 

The BIDM consists of five classes composed in a class hierarchy with one parent class and four sub
The local attributes defined in the parent RIG_Object class are inherited by the subclasses. The fo
5
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classes represent the entities modeled in the BIDM, i.e., assets, elements (which include files), librar
organizations (which include people).

Name : RIG_Object

SubClassOf : None

SuperClassOf : Asset, Element, Library, Organization

Description : The root class of the BIDM model.

Usage : This class provides the basis for the other classes in the BID
model. It is not intended to be used for instantiating its own 
objects.

Inherited attributes
None

Local attributes for RIG_Object
Name

Inherited relationships
None

Local relationships
None

Name : Asset

SubClassOf : RIG_Object

SuperClassOf : None

Description : Provides the descriptive information about a reusable entity

Usage : A reusable entity consists of at least one Asset object.

Inherited attributes
Name from RIG_Object

Local attributes
Abstract
Cost
DateOfInformation
DistributionStatement
Domain
Keyword
Language
Restrictions
SecurityClassification
TargetEnvironment
UniqueID
Version
VersionDate

Inherited relationships
None

Local relationships
Asset.IsComposedOf.Asset
Asset.IsLocatedIn.Library
Asset.IsMadeOf.Element
Asset.WasCreatedBy.Organization
6
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Name : Element

SubClassOf : RIG_Object

SuperClassOf : None

Description : Models the discrete pieces that make up an asset. Example
pieces are documents, requirement specifications, test case
source code, installation information, and read me files.

Usage : Asset objects consist of at least one element object. In some
braries, documents, requirement specifications, test cases, et
might be assets themselves and not elements of an asset.

Inherited attributes
Name from RIG_Object

Local attributes
ElementType
Media

Inherited relationships
None

Local relationships
None

Name : Library

SubClassOf : RIG_Object

SuperClassOf : None

Description : Models, repositories, or libraries that contain reusable entitie
Only the information about libraries that is needed for the ex
change of assets is provided.

Usage : Library objects participate in IsLocatedIn relationships with 
Asset objects.

Inherited attributes
Name from RIG_Object

Local attributes
None

Inherited relationships
None

Local relationships
Library.ContactIs.Organization
Library.IsComposedOf.Library 

Name : Organization

SubClassOf : RIG_Object

SuperClassOf : None

Description : Describes entities like people, companies, and committees. 
formation about organizations that is not needed for the ex-
change of assets is not included.

Usage : Organization objects participate in ContactIs relationships 
with Library objects. They also participate in WasCreatedBy 
relationships with Asset objects.

Inherited attributes
Name from RIG_Object
7
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3.4 The attributes

This subclause contains an alphabetical listing of the attributes for the classes defined in 3.3. The definitions of t
types used in the attribute definitions are contained in 3.1. 

Local attributes 
Address
Email
Fax
Telephone 

Inherited relationships
None

Local relationships
None 

AttributeName : Abstract

Description : The general definition and/or explanation of the asset.

Class : Asset

Single/Multiple : S

DataType : Text

IsOptional : False

AttributeName : Address

Description : The mailing address of the person or organization. Includes
street number and name, city, state, zip code, and country.

Class : Organization

Single/Multiple : S

DataType : String

IsOptional : False

AttributeName : Cost

Description : The type and amount of fees a subscriber must pay to obtai
the right to reuse the asset. This information includes the cur
rency that the fees shall be paid in and the pricing policy for 
maintenance support and upgrades.

Class : Asset

Single/Multiple : S

DataType : Text

IsOptional : False

AttributeName : DateOfInformation

Description : The date the information about the asset (that is, the meta-d
defined in the BIDM) was last updated.

Class : Asset

Single/Multiple : S

DataType : Date

IsOptional : False
8
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AttributeName : DistributionStatement

Description : An indication of who may receive the asset. 

Class : Asset

Single/Multiple : M

DataType : String

IsOptional : True

AttributeName : Domain

Description : Broad area of interest (application area). Area of activity or 
knowledge. 

Class : Asset

Single/Multiple : M

DataType : String

IsOptional : False

AttributeName : ElementType

Description : The kind of element; for example, requirements specification
test suite and make file.

Class : Element

Single/Multiple : M

DataType : String

IsOptional : False

AttributeName : Email

Description : An electronic mail address for the organization. Example: 
librarian@source.asset.com 

Class : Organization

Single/Multiple : M

DataType : String

IsOptional : True

AttributeName : Fax

Description : A fax telephone number for the organization.

Class : Organization

Single/Multiple : M

DataType : String

IsOptional : True
9
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AttributeName : Keyword

Description : A word or phrase that describes an aspect of the asset, such
the function performed by the asset or the object manipulate
by the asset, and is useful in generating classification informa
tion. This attribute provides an uncontrolled description of the
asset, as compared to the Domain attribute.

Class : Asset

Single/Multiple : M

DataType : String

IsOptional : True

AttributeName : Language

Description : A language used to express one or more elements of the as
For example, Ada, German, and IDEF. 

Class : Asset

Single/Multiple : M

DataType : String

IsOptional : False

AttributeName : Media

Description : An indication of the media through which the element can b
obtained. For example, CD-ROM, hardcopy, tape, and elec-
tronic. 

Class : Element

Single/Multiple : M

DataType : String

IsOptional : False

AttributeName : Name

Description : A name or title for the object (Element, Asset, RIG_Object, 
etc.). Note that name is repeatable, so that Stack Package, 
Stack, and Stack Data Structure Package can all be names f
the same object.

Class : RIG_Object, Asset, Element, Library, Organization

Single/Multiple : M

DataType : String

IsOptional : False
10
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AttributeName : Restrictions

Description : Legal information governing the use of the asset. The follow
ing legal aspects should be considered:
Copyright:  A copyright statement for this asset, including the 
date of the copyright.
Data rights: Copy release or other proprietary release infor-
mation.
Disclaimers: Indicate any warnings or limitations associated 
with the asset.
Export restrictions:  For example, Export Administration reg-
ulations or International Traffic in Arms restrictions.
Licenses: A statement by the owner that reports the terms and
conditions under which an asset may be used. It will normally
specify what the user is allowed to do (for example, make a 
single-use copy), and what the user is restricted from doing 
(for example, reverse engineer the asset if it contains only 
object code).

Class : Asset

Single/Multiple : S

DataType : Text

IsOptional : True

AttributeName : SecurityClassification

Description : The highest security classification assigned to the asset (an
part of it).

Class : Asset

Single/Multiple : S

DataType : String

IsOptional : False

AttributeName : TargetEnvironment

Description : Name of a computer system, an operating system, and/or a
compiler for which the asset is developed.

Class : Asset

Single/Multiple : M

DataType : String

IsOptional : True

AttributeName : Telephone

Description : A (voice) telephone number for the organization.

Class : Organization

Single/Multiple : M

DataType : String

IsOptional : True
11
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3.5 The relationships

The following contains a list of the five relationships defined in the BIDM classes. 

AttributeName : UniqueID

Description : A name or handle that is used to refer to the set of data that
makes up the identity of an asset. This UniqueID, unlike the 
Identifier attribute, is intended to be unique not only in the con
text of an asset exchange, but in all contexts and in all librarie

Class : Asset

Single/Multiple : S

DataType : String

IsOptional : False

AttributeName : Version

Description : The designation of the version of the asset (usually a numbe

Class : Asset

Single/Multiple : S

DataType : String

IsOptional : True

AttributeName : VersionDate

Description : The date on which the version of the given asset was compl
ed. More specifically, the date the library considers this infor-
mation available for public use. A publication date.

Class : Asset

Single/Multiple : S

DataType : Date

IsOptional : True

Name : ContactIs

Description : Relates Library and Organization. It shows an organization 
that is the point of contact for the library. People can be orga
nizations.

SourceClass : Library

DestinationClass : Organization

Alias : IsContactFor

MinDestinationCard : 1

MaxDestinationCard : N 

MinSourceCard : 0

MaxSourceCard : N
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Name : IsComposedOf

Description : Relates Asset to Asset or relates Library to Library. It indicate
an asset that is a subasset or part of another asset. For a libra
it indicates a library that is part of a library. The composition 
of assets is library dependent. 

SourceClass : Asset, Library

DestinationClass : Asset, Library

MinDestinationCard : 0

MaxDestinationCard : N

MinSourceCard : 0

MaxSourceCard : N

Name : IsLocatedIn

Description : Relates Asset and Library. It indicates the library or libraries
where an asset is located. The library contains both a descri
tion of the asset and the asset itself.

SourceClass : Asset

DestinationClass : Library

MinDestinationCard : 1

MaxDestinationCard : N 

MinSourceCard : 0

MaxSourceCard : N

Name : IsMadeOf

Description : Relates Asset and Element. It indicates what elements make
an asset.

SourceClass : Asset

DestinationClass : Element

MinDestinationCard : 1

MaxDestinationCard : N

MinSourceCard : 1

MaxSourceCard : N

Name : WasCreatedBy

Description : Relates Asset and Organization. It shows what organization
originated or produced an asset.

SourceClass : Asset

DestinationClass : Organization

MinDestinationCard : 1

MaxDestinationCard : N

MinSourceCard : 0

MaxSourceCard : N
13
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Annex A
Background

(informative) 

The RIG is a volunteer, consensus-based organization composed of members from government, ac
and private industry. Its job is to draft standards for the interoperability of reuse libraries in the areas s
nomenclature, interchange protocols, and software component exchange formats. The RIG’s propos
dards will be submitted to IEEE, ANSI, or other standards organizations.

The technical committees of the RIG are investigating how components represented in one library’s mec
can be used by other libraries that have a different mechanism. These groups are examining the type
required to achieve a basic level of expressibility, a standard means of describing library data models,
best method for transmitting this data. Such information could support exchange of assets between coo
libraries, and allow users of one library (using the browsing paradigm of that library) to interact with, view
retrieve components from another remote library as if the remote library were an extension of the user’s 

The technical approach currently under investigation by the RIG is based on the three layer data
described in [B1] that includes the meta-model layer, the model layer, and data layer. The meta-mod
vides a set of basic constructs and rules that are used in the creation and modification of data mod
data model describes the structure of the data maintained on assets within the library system. The d
is the actual data that is organized by and conforms to the data model. The RIG is developing possib
dards for the meta-model layer and the data model layer.

Data models of existing library systems vary from one another, and will likely continue to vary, if fo
other reason than to capture domain-specific characteristics of the assets in their respective librar
variation between library data models and the methods used to describe them make the exchange o
data between libraries difficult, reducing interoperability. A possible solution is a meta-model layer for
vidual libraries to define their library data model.

Technical Committee 2 (TC2) of the RIG has developed the Basic Interoperability Data Model (BIDM)
purpose of the BIDM is to define the minimal set of information that reuse libraries should be a
exchange about assets in order to interoperate. TC2 views the minimal set of information as that info
that would enable reuse library users to make quick, intelligent decisions about which assets in othe
libraries will likely meet their needs.

The BIDM described in this standard represents one of many steps toward evolving a solution to th
library interoperability problem. The RIG, through its members and technical committees, is commit
taking these steps and developing draft standards that will enable reuse libraries to interoperate.
14
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