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1 Introduction

1.1 How to Use This Document

Welcome to the Document Management Alliance's DMA 1.0 Specification!
This specification has been approved by the DMA Advisory Council for general
use, as of December 24, 1997.

DMA Technical Committee
Copyright © 1995, 1996, 1997 AlIM International, All rights reserved.
Revised: October 9, 1998

This specification enables interoperability between document management
applications and systems. This document consists of four primary sections:

Overview: Read this section to get a high level understanding of the DMA
vision and approach to interoperability.

DMA Architecture: Read this section to gain an understanding of the over-
all DMA architecture.

DMA Reference: Read this section to understand the details of the DMA
object model, the set of COM interfaces defined by the architecture, and
the definition of DMA conformance.

DMA Appendix: Read this section to see DMA code samples, and the
DMA Glossary.
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1.1.1 Diagramming

Class:

Object:

Association:

Multiplicity:

Inheritance:

Interfaces:

Navigation:

This specification uses a subset of the Unified Modeling Language (UML) to
depict objects, relationships and classes. Figure 1 explains the notations used
in this specification. For more information on UML, visit http://www.ratio-

nal.com/uml.

Key to Unified Modeling Language Notation (UML 1.0)

Class

bi

A

A
1 *
A <F—o
[Unknown o A
A PropName )

—-OR -

A ﬁ
PropName -

An object is an instance of a class. Note underlining.

= Ais associated with B (e.qg., for navigation)

= 1 Ais associated with 0to n Bs
("1.*=1to n;"0..1"=0o0r1, etc.)

= Bis a subclass of A

= IUnknown is an interface supplied by object A

UML "association name"
DMA object-valued navigation property name

= UML "association navigation"
(note properties in second panel below class name)

(This is a small subset of UML. See http://www.rational.com/uml for the full definition of UML.)

1.2 Objectives

Figure 1-1: UML Diagramming Key

The Document Management Alliance (DMA) is a task force of AlIM Interna-
tional dedicated to the realization of a uniform approach for creation and oper-
ation of enterprise-wide document-management systems. The primary
product of DMA is a specification for an integration model and the interfaces
by which applications and services from a rich variety of sources can be inte-
grated into a document-management solution.
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1.3 History

The AlIM DMA Task Force was created in April of 1995. It was formed as a re-
sult of a merger of two previous document management standards efforts -
DEN and Shamrock. DMA milestones are listed below:

April 1995. DMA created as AllIM Task Force

November 1995. DEN/Shamrock Convergence Document published. This
document represented a first pass at a unified architecture, consolidating
work done in DEN and Shamrock. Also, scope of DMA 1.0 architecture
specified.

April 1996. DMA prototype at AllIM Show and Conference. Six member
companies of the DMA Task Force cooperated to produce a working proto-
type of the draft DMA architecture described in the DEN/Shamrock Con-
vergence Document

September 1996. 0.75 version of DMA specification published, showing
progress to date on DMA specification.

February 1997. DMA 0.9 specification published. 6-9 month trial use be-
gun.

April 1997. DMA prototype at AllIM Show and Conference. DMA member
companies cooperated to produce another working prototype, this time
based on the 0.9 specification.

September 1997. Trial use coverage completed.

November 1997. DMA 1.0 specification published -- incorporating trial use
refinements -- for discussion, review, and vote.

December 1997. DMA 1.0 specification approved unanimously by the
DMA Technical Committee and then by the DMA Advisory Council for gen-
eral use.

1.4 Future Activities

Future DMA activities will be driven by market interest generated by vendors
and users using the DMA 1.0 specification. At this time, we believe that future
activities could include work in the following areas:

Interoperability with other proposed standards (e.g., ODMA, WfMC, Web-
DAV)

Additional work on DMA/Internet interoperability (e.g., Java)

Additional support for compound documents, content-based search, secu-
rity, directory service integration, transactions, and/or audit trails.
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2 Overview

The Document Management Alliance (DMA) is an AlIM Task Force with the
charter to develop a uniform programming model enabling enterprise-wide in-
teroperability among document-oriented application programs and document
management systems (DM systems) from different vendors. The primary
product of DMA is a specification for an integration model and interfaces by
which applications and services from a rich variety of sources can integrate
into a document-management solution. The members of DMA include a di-
verse group of DMS vendor companies, end user companies, governmental
agencies, industry analysts and consultants, and industry press.

2.1 The DMA Vision

The DMA Task Force and the DMA architecture exist because of a shared vi-
sion among users and vendors of document management systems. The DMA
vision is best described as a software architecture that allows unification of all
document management systems and document-aware application programs
in an enterprise, regardless of vendor, hardware platform, or software plat-
form, into one seamless document management system spanning the enter-
prise. This vision rewards users with uniform access to any document, any
format, anywhere across an enterprise, despite the existence of "islands of in-
formation" -- that is, despite separate departmental document management
systems and document-aware applications from different vendors which do
not work together in the absence of the unifying architecture specified by
DMA.

The DMA vision is realized in this specification as an object-oriented program-
ming framework that document management vendors, integrators, and devel-
opers can use to provide their customers and users with the following
capabilities:

« Uniform access to any document, anywhere in an enterprise

» Self-describing systems and documents for ease of setup and configura-
tion

» Scalable document management solutions from legacy systems to fully-
featured, state-of-the-art document management systems

» Expanded collaboration opportunities

» High-level integration of services and applications

October 1998

Document Management Alliance 1.0 Specification 2-1



Overview
The DMA Vision

2.1.1 Uniform Access to Documents Anywhere

"Uniformity of access" means an end-user need only learn a single application
to access all documents in the enterprise. DMA frees an end-user from hav-
ing to install, configure, master, and maintain a complex set of application pro-
grams from all the vendors of document management systems in an
enterprise. DMA's unifying programming model allows a single application
program to work with all DMA-compliant systems. End-users with DMA-en-
abled document management systems can perform the following actions:

e Build and use document management systems that provide uniformity of
access and integration with other systems over a wide range of scales,
from desktop to department to enterprise and beyond to federations of
systems among strategically-linked organizations.

» Locate and use electronic documents, wherever they are and in whatever
form they exist, while still operating local document-management systems
designed around specific areas of practice and strategic business applica-
tions. Other organizations can access the local document-management
environment for appropriate collaborative shared-use of documents.

» Retrieve a format appropriate for the user's machine. DMA provides the
mechanism to track the document format, so that the appropriate applica-
tion can be launched on retrieval, if available. If a user lacks the software
package used to create the document originally, DMA allows a document
management system to maintain additional "renditions" of the same mate-
rial in alternate formats that are compatible with the user's installed soft-
ware.

» Retain access to the document legacy of an enterprise over time. Docu-
ments remain accessible and usable in the face of technology substitu-
tions, organizational and application growth, and changes of scale,
technology, and distribution of document management in the enterprise, so
long as the systems used are DMA-compliant.

» Freely choose best of breed DMA-compliant document management prod-
ucts with the assurance they will all work together. Innovations in docu-
ment-centered applications, in document management systems and in
document services can be rapidly deployed and integrated into enterprise
information systems. (New capabilities can be smoothly introduced and
quickly made effective.)

2.1.2 Self-describing Systems and Documents

DMA systems are self-describing in a way that captures the essential informa-
tion about the systems and the electronic documents they manage. DMA pro-
vides for run-time discovery of systems, classes of documents, properties of
those documents, and supported search operators for each property. DMA
applications require no advance knowledge of classes of documents, proper-
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ties, or search capabilities within each DM system. This approach simplifies
the setup, configuration, maintenance, and overall complexity of these applica-
tions, which reduces the total cost of ownership per user.

DMA also provides a run-time "capabilities" mechanism for determining the
set of optional DMA features offered by a particular DM system. This mecha-
nism allows DMA applications to adjust automatically at run-time to the differ-
ent feature sets offered by each DM system in an enterprise, thereby
promoting interoperability and flexibility in the mix of DM products in an enter-
prise.

2.1.3 Scalable Solutions

DMA defines a scalable and flexible Application Programming Interface (API)
that accommodates a simple property database or file-system-based storage
repository all the way up to high-end, fully-featured document management
systems. The scalability and flexibility of the API allow it to be used by ven-
dors, integrators, or developers to integrate legacy DM systems of varying ca-
pabilities with state of the art DMA-compliant DM systems and DMA
applications in a uniform and cohesive enterprise-wide DM system. Therefore,
DMA can be used to protect and leverage the user's existing DM system in-
vestment and ease the conversion from legacy DM systems to new DMA-com-
pliant DM systems.

2.1.4 Expanded Collaboration Opportunities

As the recent explosion in use of the World Wide Web has shown, users want
to share and manipulate documents regardless of their location. DMA ex-
pands the opportunities for collaboration by bridging the “islands of informa-
tion” and allowing users to access documents across previously separate
organizations.

2.1.5 Higher-Level Integration of Services and Applications

Enterprise applications involve more than documents, even when documents
are the principal carrier of the information being used. Document management
systems are increasingly being used as services by which applications are
constructed for support of enterprise activities and strategic applications. The
integration of workflow-management systems with document-management
systems is typical of this trend. The value of document-management systems
is extended by being able to offer them as building blocks for extensive, spe-
cialized applications, just as database management systems serve as building
blocks for on-line transaction-processing applications and other processes.

DMA systems will support increased integration into higher-level applications
in three ways:
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DMA's uniform application interface makes consistent access to document
collections available to both document-management applications and ap-
plications that incorporate document access in their implementations.

DMA provides a service integration model that allows additional services
to be incorporated and accessed, where appropriate, by delivery in the
guise of document management services.

DMA's interface model allows for regulated introduction of extensions to
basic DMA interfaces, so that the DMA model does not inhibit introduction
of specialized functionality.

2.2 The DMA Approach

The DMA specification establishes an open software framework in which de-
velopers and customers can configure document management services and
repositories that inter-operate across different platforms and systems.

2.3 DMA Concepts

DMA provides a global document system in which users gain access to collec-
tions of documents using a uniform model. (See the DMA Uniform Access
Model figure below.)

DMA is analogous to a library and other systems having well-defined methods
for storing and finding information. The access provided through a DMA sys-
tem is similar to using a library system in the following ways:

A library system consists of multiple libraries, both public and private. A
DMA System is like a library system, made up of one or more DMA docu-
ment spaces.

A DMA document space is similar to a single library or collection. The fea-
tures and capabilities of a library may be described in a printed guide avail-
able to its patrons. Similarly, clients of a document space can find out its
features and capabilities from descriptive information associated with the
document space.

DMA document version ("DocVersion") objects are like the items that can
be borrowed from the library (books, videos, CDs, audiotapes, etc.).

The materials in the library have properties -- attributes that describe the
media and features of the item (e.g. creation tool, format, date created, last
modification date, author, etc.). DMA calls these attributes of documents
property values.

Materials can be checked out from a library, which keeps tracks of who
checked out each item and when. DMA defines a mechanism for a docu-

October 1998

Document Management Alliance 1.0 Specification 2-4



Overview
DMA Concepts

ment space to track this kind of “document management state information”
for each document.

A particular book may be available from a library in more than one render-
ing, for instance in printed form as well as audio form. A DMA document
can similarly have multiple Rendition objects, for example one in HTML for-
mat and another in PDF format.

In order to locate something, the user must first decide which library or col-
lection (document space) is most likely to contain that item, then search a
card catalog or computer catalog. DMA provides a powerful search capa-
bility for not only searching a single document space, but also across mul-
tiple document spaces in a System in a single query.

The library user (DMA client) requests information from the librarian (DMA
service provider). A document space implementation that responds to cli-
ent requests is the prime example of a DMA service provider.

The librarian (service provider) controls access to the library (security) and
can find materials based on a variety of search criteria.

DL Docurent Systern

1

L.* A Document Space defermines

Technology and dickates policy

Dacurnent Space

Chiery-Search Capabilities Docursent Space Description

1

| # (metadata & capabilities)

Docurnent Version Ohject

1

0.*

Renditio

Diocurnent Property-Valne Do, Wlgrat. State Inforraation

Al aifribufes of @ DMA Document
are represented via Properiy-Values,
with some being objects

Content Elernent Chject

Represents aciueal document confent or
references fo confent located elsewhere

Figure 2-1: DMA Uniform Access Model
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2.3.1 DMA Document Spaces

Within the document system, document spaces are the DMA representation of
document collections. The DMA System provides a mechanism for an applica-
tion to determine which spaces are available and what their capabilities are.

2.3.2 DMA Document Version Objects

Documents within the document space are described by properties (charac-
teristics) of each individual document such as the application that was used to
create the document, when the document was last accessed, etc.

2.4 Unification of Heterogeneous Document
Management Systems

Because DMA systems provide common points of access to documents
throughout an enterprise, users will be able to find and use documents cre-
ated in most common office applications. Through a DMA system, users can
have transparent, reliable, and uniform access to documents, regardless of
their location or the form in which they exist. DMA defines the mechanism for a
DM application to issue a single query to multiple DMA document collections
to find documents that match that query.

2.4.1 DMA Application Architecture

The DMA application architecture is composed of three required elements:
1 DMA client applications
2 DMA middleware
3 DMA service providers

The figure below shows each of these elements.

DMA client applications interact with the DMA middleware and DMA system
providers using the DMA Application Programming Interface (API1). All userin-
teractions and user interfaces are provided by the DMA client applications.
These applications can be implemented in a variety of programming lan-
guages. The applications may combine other complementary document man-
agement specifications such as ODMA, the higher-level Open Document
Management Interface, with DMA to achieve the benefits of both.

The DMA middleware provides the two primary functions of a DMA System,
namely 1) cross-document space query coordination and 2) registration of
DMA service providers so that they can be made available to client applica-
tions. The middleware, which gets its name from its position in the middle be-
tween DMA clients and service providers, interacts with the service providers
using the same DMA API used by DMA clients, with the addition of a small set
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Unification of Heterogeneous Document Management Systems

of methods used by service providers to register themselves with the middle-

ware.

The DMA service providers typically provide the services of a single library
service or document management repository, termed a "document space” in
DMA. In this figure, the Library Services and Value Added Services are DMA
service providers. The Library Services represent specialized DMA-compliant
document repositories from document management vendors. Examples of
value added services defined by DMA 1.0 are merged scope plug-in, text or-
dering service elements and OIID parser service lements.

ODMA

DMA Client Application

Application
ODMA-DMA
Mapping

Repositories Repositories

Other Client
Applications
(e.n. WehDAV)

Other
Mappings

DMA AP

Yalue Added
Senvices

Figure 2-2: Application Architecture Utilizing DMA
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2.4.2 Provision for Uniformity and Unification

DMA supports unification of document-management systems in three ways:

1

The uniformity in which document-management features are delivered to
applications through the DMA model enables DMA-compliant front-end ap-
plications to access any DMA-compliant service element, regardless of dif-
ferences in supplier, location, or capabilities.

The uniformity in which document-management features are supplied to
the DMA system by service providers enables a DMA-compliant service
provider to offer itself for access to any number of front-end applications.

The DMA coordination layer (middleware) provides additional value by fa-
cilitating unification as well as uniformity. DMA systems that provide coor-
dinated searching allow different document collections to be accessed as if
unified in a single collection. The unification mechanism allows exploration
of combined collections without the front-end application or the user having
to be concerned about differences in implementations of the collections.

2.4.3 DMA Allows Evolution

Document-management systems that are integrated under DMA are not re-
stricted to DMA-compliant access alone. For example, an existing document-
management system (designed as a standalone system) can be integrated
under DMA in evolutionary steps:

1

Existing applications can continue to operate with the DM system as they
do presently.

The DM system can be upgraded to offer access to its collection as ifitis a
DMA-compliant service provider. This service provider need not offer all the
functions of the standalone system. It is common to simply provide for
DMA-compliant access in order to support wider use and interchange of
documents, but rely on the existing applications for more-complex opera-
tions, such as enforcement of policies, change control and so on.

The DM system's integrated front end can be expanded to not only access
and manage material of the integrated system, it can incorporate the DMA
interface to access DMA-compliant collections from other sources.

Combinations of the two steps can be taken for the same integrated docu-
ment-management system. (The capabilities offered and exploited this way
can be grown over time.)
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2.4.4 Evolution of DMA capabilities and DMA-Compliant Components

The DMA specification provides a component based drop-in model for intro-
duction of new document collections and new DM components and capabili-
ties. In addition, the model allows for document-management systems of
different levels of capability and performance to coexist in a single DMA sys-
tem. The goal of the model is to allow document-management systems to be
highly scaleable and for individual document-management systems to evolve
over time in response to customer requirements (and the capability of underly-
ing technology). The DMA model establishes basic operations and common
elements of all DMA-compliant document-management systems. Many of the
elements are elective in ways that can vary between collections and can vary
over time as document-management software is upgraded and reconfigured.
In addition, there is provision for customization beyond the specific provisions
of DMA, but in a way that is compatible with DMA and will not interfere with the
evolution of the DMA specification.
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3 DMA Architecture

This section contains detailed information on the following topics:

DMA Object Model

DMA Interface and Process Model
DMA Integration Model

DMA Distribution Model

DMA Query Model

DMA Containment Model

DMA Content Model

DMA Versioning Model

DMA Internationalization and Localization Model
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3.1 DMA Object Model

3.1.1 Introduction

The DMA object model provides a scaleable, robust data model that which al-
lows the integration of a broad range of document management applications
and services. Within the context of the DMA model, objects are abstractions of
data and methods that operate on this data. This approach provides a uniform
programming model which insulates client applications from the implementa-
tion details of the underlying document space and allows the same application
to operate over document spaces provided by different vendors. This impor-
tant characteristic of the DMA object model is referred to as separation of in-
terface from implementation.

The principal characteristics of DMA objects are listed below:

DMA objects expose methods, which are client-invocable commands that
provide the only means of observing and changing the state of the object
and thus of accessing the underlying service represented by the object.
Different kinds of object support different methods, but some methods are
common to several different kinds of objects and have similar effect when
invoked upon them. This polymorphism enhances the uniformity of the
programming model. The mechanism for method invocation is that of the
Microsoft Component Object Model (COM), and is described in detail in
the Interface and Process Model section.

principal among the methods supported by all DMA objects are those for
retrieving and setting properties. A property is a named value representing
part of the state of the object. Many operations in DMA are accomplished
simply by getting and setting properties, and there are relatively few opera-
tions which require invocation of non-property related methods.

every DMA object belongs to a particular class, which determines the
methods and properties supported by the object. Furthermore, the class
description (itself an object) is available as a property of every DMA object.
Thus, DMA objects are runtime self-describing, facilitating the develop-
ment of general purpose applications which can accommodate and adjust
to vendor-specific or future DMA-defined extensions to the DMA model.

many DMA objects provide a representation of and indirect access to data
retained by the underlying document space. Such persistent objects sup-
port methods which cause them to be loaded with a reflection of that data
and which allow changes made via methods on the object to be reflected
back into the persistent store. Other objects are simply facilitators in the
overall programming model and are therefore ephemeral.
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3.1.2 DMA Classes

A DMA class is a definition for set of objects having the same supported meth-
ods and properties. It should be noted that this use of the term “class” is
somewhat different from its usage in other contexts (such as COM or C++)
where class signifies implementation. In DMA, class signifies a type of object
for which there can be many implementations.

3.1.2.1 Class Naming

A class is named by one or more globally unique identifiers (GUIDs). The ini-
tial identifier is assigned by the original author of the class definition (DMA, in
the case of the classes specified in this document). Additional identifiers may
be assigned later, with the purpose of creating a common alias identifier appli-
cable to initially distinct classes which have been recognized as being seman-
tically equivalent. This feature is important in operations such as query which
can span multiple document spaces. DMA 1.0 does not define mechanisms
for alias management, but it is not expected that aliases will be necessary for
any of the classes defined by DMA.

Itis illegal for two classes of an individual Document Space to have a common
alias ID. Alias ID’s for classes and properties are strictly for purposes of meta-
data unification across distinct Document Spaces when building a merged
scope.

It is illegal to simultaneously assign the same ID to both a class and a prop-
erty, or to both a class and a query operator, etc.

3.1.2.2 Class Inheritance

DMA supports the definition of a new class by derivation from a single existing
class. If a distinct class R derives its definition directly from another class Q
then we say that Q is the immediate superclass of R. If Q in turn has immedi-
ate superclass P, then both P and Q are superclasses of R. We say that a
class Y is a subclass of class X if either X is Y or if X is a superclass of Y. If X
is a superclass of Y (and therefore is not Y) then we say that Y is a proper sub-
class of X. If X is the immediate superclass of Y then Y is an immediate sub-
class of X. (By definition, an immediate subclass is a proper subclass).

(Note that a class is a subclass of itself, but not a superclass of itself).

An immediate subclass inherits the characteristics of its immediate superclass
in the following fashion:

« all of the methods supported by the superclass are supported by the sub-
class

» all the properties supported by the superclass are supported by the sub-
class
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» The definition of the subclass may diverge from that of the superclass in
the following ways:

e additional methods may be supported.
» additional properties may be supported.

« an inherited property which is optional in the superclass may be manda-
tory in the subclass (but not vice versa).

» the default value for an inherited property may differ in the subclass.

» the permitted values for the inherited property may be further constrained
in the subclass. (New permitted values cannot be introduced).

The subclass must differ from its superclass in respect of naming. No identi-
fier used to name the subclass may also be an identifier of the immediate su-
perclass, or any of its superclasses.

Multiple (different) subclasses can be derived from single superclass, and
each subclass can be further derived from (multiple times), thus creating a hi-
erarchy of increasingly specialized classes. The root of this hierarchical inher-
itance tree is the DMA base class (dmaClass_DMA), which defines the
properties and methods required of every DMA object. The following diagram
shows the upper levels of the DMA inheritance tree, with the subclasses
grouped into functional areas.

DMA
Relationship Query
System . - Nod
- ContainmentRelationship QueryNode
Scope Containable - QueryRoot
DocSpace _ Versionable - QueryProperty
- VersionDescription - QueryConstant
- _ - QueryNonTerminalNode
Integration - o - QuerySearchableClass
ontainment an QueryResultSet
Versioning QueryResultRow
Metadata QueryOperandDesc
- ClassDescription Query
- PropertyDescription
- QueryOperatorDesc -
Rendition
Metadata ContentElement
- ContentTransfer
- ContentReference EnumOfObject
Content List
- ListOfString
- ListOfInteger
Utility

Figure 3-1: DMA Class Hierarchy
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Every DMA object is an instance of exactly one class. However, the object may
conform to many class definitions, since it possesses all the properties and
supports all the methods required by each successive superclass of its class,
all the way up to the base.

3.1.2.3 Class Metadata

Every DMA object describes the class to which it belongs by means of an ob-
ject-valued property containing a description of the class.

The metadata object contained in the class description property is itself a
DMA object, whose properties define the class. The metadata object includes
the following:

e a multi-valued property defining the identifiers for the class

e aproperty containing the class description for the immediate superclass of
the class, if any

e a property containing a list of the class descriptions for any subclasses of
the class

e aproperty containing a list of descriptions of the properties of the class, in-
cluding those inherited from the superclass. This is an ordered list in which
the inherited properties appear first, in the order listed in the superclass,
followed by the properties added in this subclass.

» other properties defining the participation of the class in query operations

Also, since a Class Description object is a DMA obiject, it belongs to a class
(dmaClass_ClassDescription) and has a class description property, and the
DMA object contained in that property (a Class Description object for
dmacClass_ClassDescription) will have a class description property, and so on.
The apparent infinite recursion is broken by the following rule: the class de-
scription property of a Class Description object for dmaClass_ClassDescrip-
tion is null. The following diagram presents (in simplified form) the structure of
objects and metadata:
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Document ClassDescription ClassDescription
Author: "Mike Seaman” Class described: Document Class described:
Title:"DMA Object Model" Property descriptions: ? ClassDescription
Size: 42690 ClassDescription: Property descriptions:
ClassDescription: ClassDescription: (NULL)

\,/7 \,/7
ListOfObject ListOfObject
Count: 4 Count: 3
Elements Elements

0 0
1 1
2 2
3

PropertyDescriptionString

PropertyDescriptionld

Property: Author 5
Type: String Property: Class described <
Cardinality: Single Type: ID

Cardinality: Single

PropertyDescriptionString

PropertyDescriptionObject

Property: Title <—

Type: String Property:

Cardinality: Single PropertyDescriptions [<—
Type: Object

PropertyDescriptioninteger Cardinality: List

Property: Size
Type: Integer PropertyDescriptionObject

Cardinality: Single

Property:ClassDescription

PropertyDescriptionObject Type: Object
Cardinality: Single

Property:ClassDescription
Type: Object
Cardinality: Single

Figure 3-2: DMA Class and Property Description Classes

The diagram shows an instance of a fictional class Document having four
properties: Author, Title, Size and ClassDescription. The value of the ClassDe-
scription property is an object (instance) of class ClassDescription, having
three properties: Class described, Property descriptions and ClassDescrip-
tion. The ClassDescription and PropertyDescription objects shown here are
only a partial representation of the actual objects.

In DMA 1.0, the class description does not specify the methods supported by
objects of that class. That information is currently given only in this specifica-
tion, for each well known DMA class. However, based on a priori knowledge of
potential methods, COM includes an interface negotiation mechanism which
allows runtime determination of the methods supported by a particular object
instance.
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3.1.3 DMA Properties

Properties are the principal way by which DMA objects expose (via GetProp
methods) and allow manipulation of (via PutProp methods) their state. A prop-
erty is a named value which may be simple or complex in nature. Properties
are defined within a class and through inheritance.

3.1.3.1 Property Datatypes

A DMA property has a specified datatype. DMA allows for properties whose
value is a singleton of the specified datatype (a single-valued property) or
which contains multiple instances all of the specified datatype (a multi-valued
property). DMA does not allow a multi-valued property consisting of heteroge-
neous datatypes.

The following are the permitted property datatypes:
* integer (signed 32 hit)

e string

* Boolean

» float (64 bit)

e binary

* date/time

« ID

* Object

The DMA methods for accessing property values are strongly typed. There
are distinct methods for accessing each property datatype. A multi-valued
property must be accessed using the object datatype methods; methods are
then applied to the object returned to access to the individual values of the
property. The object which represents a multi-valued property can be either a
list or an enumeration, both of which are described in detail below.

3.1.3.1.1 Object-valued Properties

DMA uses object-valued properties for three distinct purposes, one of which
(providing access to the values of a multi-valued property) has already been
mentioned. The other two purposes are:

» representing complex sub-structure of the containing object. (The analogy
here is with a C data structure having a subordinate structure as one of its
fields. The properties of the subobject correspond to the fields of the sub-
structure. In other contexts, this would be called an embedded object).
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providing a means of navigating to a related, but independent object. (The
analogy here is with a C data structure containing a pointer to another data
structure. In other contexts, this would be called a linked object).

Object-valued properties other than enumerations (whose exceptional behav-
ior is described later) exhibit uniform by reference behavior. The characteris-
tics of this behaviour are described below:

in a newly instantiated object all object-valued properties are in an un-
bound state; logically, no objects exist representing the values of those
properties.

an initial GetProp or PutProp method invocation binds the property to a
specific object. In the GetProp case, this will usually be an object newly in-
stantiated by the implementation of the GetProp method. (The only excep-
tion being the This property, for which an existing object is delivered). In
the PutProp case, the invoker supplies the object.

the binding to the object remains in effect until a further method invocation
changes the binding or until the containing object is released. In the in-
terim, GetProp calls on the property will return the same bound object ev-
ery time. (Where sameness is defined per the COM specification).

the methods which change the binding of a property are PutProp (by defi-
nition) and ExecuteRefresh. The latter restores all object-valued properties
of the target to the unbound state.

This model depends upon the reference counting mechanism of COM to man-
age the lifetimes of objects bound to properties, hence its name.

3.1.3.1.2 Multi-valued Properties

As mentioned above, there are two types of multi-valued property: list
and enumeration. Each type is represented by an object providing
methods for accessing the elemental values of the property. The differ-
ences between a list and an enumeration are as follows:

The elements of a list can be accessed in random order. An enumeration
can only be traversed sequentially.

A list may be modifiable, allowing elements to be inserted, replaced or de-
leted. An enumeration is always read only.

Other than as a result of modification by the client application, a list is sta-
ble: the number, order and values of the elements remains constant so
long as a reference to the list object is retained. Conversely, an enumera-
tion is unstable in that a second sequential traversal may deliver a different
number of different elements in a different order than the first traversal.
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* Thus, the number of elements in a list is well defined and can be retrieved
through a method call. The cardinality of an enumeration can only be de-
termined by exhaustively traversing it and the result derived is only tran-
siently valid.

* An enumeration of objects delivers a unique set of independently persis-
tent objects, whereas a list of objects may deliver any kind of object, poten-
tially with duplicates among the elements.

DMA defines list object classes (and associated methods for operating on
them) for each of the base property datatypes, However, an enumerator class
and methods are defined currently only for enumeration of object. DMA does
not prescribe when one should be used rather than the other (except as im-
plied by the restrictions and differences noted above), but in general enumera-
tions are preferred where the number of elements could be larger than can be
efficiently represented in list form.

Retrieval of a list object representing the value of a multi-valued property is
subject to the by reference rules. In addition, for the specific case of a list of
objects, each element of the list also obeys the by reference rules. That is,
each element independently exhibits a not bound/bound state which results in
the same object being returned on each retrieval of the element. In other
words, it is as if each element were a separate single-object-valued property
(of the list object).

Enumeration properties do not follow the by reference rules. An enumeration
property always behaves as if it is in the unbound state. Each invocation of
GetProp returns a newly instantiated enumerator object positioned at the be-
ginning of the sequence.

A PutProp call is not allowed on a multi-valued property of either type. Where
permitted, modification of a multi-valued property represented by a list is by
operations on the list object, not by substitution of a different list object.

3.1.3.2 Property Naming

Like classes, properties are named by one or more globally unique identifiers.
Multiple identifiers are permitted for the same reason as for class identifiers.
Property identifiers are scoped relative to the class and are constrained by the
rules of inheritance in the following manner: the identifiers for an inherited
property must be identical in the subclass and its superclass. However, when
the datatype and semantic of the property is the same, DMA allows (even en-
courages) the same property identifier to be used in classes having no direct
inheritance relationship.

A property is accessed by specifying one of its identifiers as a parameter to a
GetProp or PutProp call. In addition, since the class description specifies a
well-defined ordering of the properties, alternative methods are provided
which allow the intended property to be specified by its index in this ordering.
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3.1.3.3 Property Metadata

The properties of a class are described by Property Description metadata ob-
jects maintained in an ordered list in a property of the Class Description object
for the class.

Each property is characterized by the values of properties attached to its
Property Description object, which define:

» the identifiers of the property
« the datatype of the property
« whether the property is a singleton, list or enumeration

« whether the property is optional or mandatory (i.e.: whether a value is re-
quired)

« optionally, a default value for the property
« optionally, the permitted values for the property.

« if the datatype of the property is object, the class to which the value must
conform

» the participation of the property in query operations

Property description objects are classified according to the datatype of the
property they describe. There is a separate class of description object for inte-
ger properties, string properties, etc. All the property description classes are
derived from a common superclass (dmaClass_PropertyDescription) which
defines the properties common to all the types of property description.

3.1.4 Metadata Spaces

A metadata space is a collection of classes related by inheritance. Concretely,
a metadata space is a runtime construct materialized by an entity called the
controlling object and represented by connected Class Description objects for
the member classes. Every Class Description object is a member of a meta-
data space.

The defining characteristic of a metadata space is that its member classes
form a single-rooted inheritance tree, and that it is closed and fully connected
under class hierarchy navigation. This means that given a Class Description
object for a class X and a Class Description object for class Y obtained from
the SuperclassDescription property of CD(X), one is guaranteed to find, in the
ImmediateSubclassDescriptions property of CD(Y) another Class Description
object for class X, CD'(X), giving an identical description for X. In addition,
given two classes A and B which are members of the metadata space, there
exists a navigation path via SuperclassDescription and ImmediateSubclass-
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Descriptions properties from a Class Description object for A to a Class De-
scription object for B, and vice versa.

The rule of closure does not extend to other (indirect) means of navigation be-
tween Class Description objects. For example, the following navigational route
may lead to an entirely different metadata space: from a Class Description to
its list of Property Descriptions and from one of these (an instance of Proper-
tyDescriptionObject) to the ClassDescription for the RequiredClass of that
property. Likewise, navigation to the Class Description object of a Class De-
scription.

There are different types of metadata space. Each metadata space contains a
subset of the classes defined in this specification, and may contain other (im-
plementation- or end user-defined) classes. Each type of metadata space is
characterized by the classes that it must contain. Every metadata space must
contain the class of the controlling object. Every metadata space must contain
the DMA base class dmaClass_ DMA as the root of the inheritance tree. Any
metadata space may contain classes that fall outside its required subset, so
long as the navigational closure rule is observed.

A metadata space becomes observable when the class description of the con-
trolling object first becomes accessible, and remains observable so long as
the controlling object or any instances of member classes generated from the
controlling object exist. During a period of continuous observability, the meta-
data space is static, meaning that no classes are added or removed, no inher-
itance relationships change and none of the metadata for the member classes
changes. This is referred to as "metadata stability".

The following types of metadata spaces can exist:

+ system metadata spaces

» individual document space metadata spaces

» individual document space scope metadata spaces

* merged scope metadata spaces

e query result metadata spaces

Instances of these metadata spaces are conceptually distinct.

» The controlling object for a system metadata space is a System object. A
system metadata space must contain dmaClass_System.

» The controlling object for a document space metadata space is a DocS-
pace object. A document space metadata space must contain dmacClass_
DocSpace and all of the implemented (independently or dependently) per-
sistable classes.
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3.1.5 Persistence

» The controlling object for a scope metadata space of either type is a Scope
object of the appropriate type. A scope metadata space must contain
dmacClass_Scope, all the searchable classes in the scope and all the
classes necessary for constructing valid queries against that scope.

» The controlling object for a query result metadata space is the Query Re-
sult Set object. A query result metadata space must contain dmaClass_
QueryResultSet and the dynamically generated result row class.

With the exception of merged scope metadata spaces, every metadata space
must preserve the partial inheritance order of all of the DMA-defined classes it
contains. This means that if class Q is a subclass of class P in this specifica-
tion, and both P and Q are present in a metadata space then Q must be a sub-
class of P in that space, although with possibly more or fewer intervening
levels of inheritance (including none).

In a merged scope metadata space, this rule is relaxed for the searchable
classes (but only for the searchable classes). This is because a merged scope
cannot in general preserve all the partial orderings of this part of the class hi-
erarchies of the component scopes. The merged scope is permitted (but not
required) to have the searchable classes appear as immediate subclasses of
dmaClass_DMA.

The individual document space metadata and the metadata of a scope object
generated from it are in conceptually distinct metadata spaces instead of con-
ceptually being the same metadata space. The document space metadata
need not include the query related classes, but the scope metadata must.
Conversely, the scope metadata space need not include non-searchable per-
sistable classes, whereas the document space metadata must include such
classes. However, this conceptual distinction need not be reflected in actual
practice; it is perfectly permissible for a document space and its scope to
share a single runtime metadata space.

A query result metadata space is dynamically generated for each query exe-
cution. The metadata space for a query result includes only the metadata for
one query and no other queries. The metadata space must include the dy-
namically generated result row class, which must be a subclass of dmaClass_
QueryResultRow.

Persistent objects are DMA objects which represent and provide means of
modifying persistent state of the underlying document space. They operate in
a fashion analogous to most editors, otherwise referred to as scratchpad be-
havior.

When such an object is first instantiated it is loaded with a snapshot of the per-
sistent data, which forms the scratchpad. Methods are then invoked upon the
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object, performing the intended changes in the state of the scratchpad obiject,
with no immediate effect upon the persistent store. Eventually, the Exe-
cuteChange method can be invoked upon the object causing it reflect the
changes back to the persistent store, or the object can be discarded without
saving the changes.

The snapshot which is captured in the scratchpad object offers only limited
consistency guarantees with respect to the underlying persistent data. Only
the single-valued non-object properties of the object are guaranteed to be
populated in a consistent fashion. DMA allows multi- and object-valued prop-
erties to be evaluated lazily. Thus, the potential exists for such properties to
have inconsistencies with respect to each other and to the state of the docu-
ment space at the time the object was first loaded. Locking mechanisms are
provided which allow a fully consistent snapshot and pessimistic protection
against concurrent updates. In addition ExecuteChange can be induced to fail
if the scratchpad object to which it is applied has been rendered inconsistent
as a result of changes made from elsewhere, thereby providing optimistic con-
current protection.

At any instant, there may be many DMA objects in existence. Each such object
will reflect, with varying degrees of consistency, the same underlying persis-
tent data. There is no synchronization between these objects, even when they
reside in the same process. Each is a completely independent scratchpad,
and changes made via one object are not visible to another except by saving
of those changes and resynchronizing the objects from the persistent store.

A mechanism is provided which allows changes to a set of objects to be made
persistent in one atomic operation. This is referred to as batching rather than
as a transaction because of the ACID properties normally expected of a trans-
action mechanism only the A (for atomic) is provided. (A full transaction mech-
anism may be defined in a future version of the DMA specification). A batch
operation is performed through the ExecuteChanges method of a DocSpace
object.

A persistent object may be either dependently- or independently persistent. A
dependently persistent object is one which represents sub-structure of a
larger independently persistent object. A dependently persistent object does
not support the ExecuteChange method; changes to it are made persistent
only when ExecuteChange is invoked upon the containing independently per-
sistent object.

An object is independently persistent if and only if it has an OIID (i.e., the OIID
property is supported and has a value).

An OIID is a globally unique reference to the persisted state of an object.
Through mechanisms described in the Integration section, an OIID can be
used to obtain a scratchpad object bound to that persisted state. The OIID is in
a sense an address for the independently persistent object and so we some-
times refer to such objects as being addressable.
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An object that supports the IdmaConnection interface is an independently per-
sistent object. However, an instance of an independently persistent object is
not required to support the IdmaConnection interface (for example, the in-
stance might be read-only).

An independently persistent object supports the Create Pending, Delete Pend-
ing, and Update Pending properties.

A dependently persistent object, by definition, does not have and an OIID and
therefore cannot be addressed directly. A dependently persistent object can
be obtained only from a property of the independently persistent object which
contains it (or by a method call on that object). The snapshot principle also ap-
plies to dependently persistent object. The object must deliver a consistent
shapshot of its single-valued, non-object properties, with the snapshot being
taken no later than the time at which the dependent object is bound (per the by
reference rules), but can lazily evaluate its multi- and object-valued properties.

A similar principle applies to a list property of a dependent or independently
persistent object. A list behaves much like an object having a set of properties
all of the same datatype. A non-object list must deliver a consistent snapshot
of the list elements, evaluated no later than the time the list object is bound. A
list of objects must consistently snapshot sufficient information to be able to
deliver the element count and the element objects, although it is not required
(per the by reference rules for list of object elements) to snapshot the element
objects themselves until they are bound. This permissiveness with respect to
the element objects implies that an object may no longer exist in the persistent
store at the time an attempt is made to bind it, and therefore it is permitted for
the element retrieval to fail.

3.1.5.1 Methods with Conflicting Intent

As previously described, a scratchpad object accumulates changes that are to
be made later to the persistent store. It is possible for the intended operations
being accumulated to logically conflict with each other. Any such conflict is re-
solved as soon as the conflicting method is called as opposed to when the at-
tempt is made to apply the changes to the persistent store.

The methods that prepare the object for subsequent changes to the persistent
store are grouped into two categories: primary intentional methods and sec-
ondary intentional methods.

Generally, the primary intentional methods logically conflict with each other,
and so are mutually exclusive. It is an error to call two different primary inten-
tional methods on the same object before making its changes to the persistent
store. The second primary method called returns DMARC_CONFLICTING _
OPERATION.

The same primary intentional method may or may not be allowed to be called
multiple times before making the changes to the persistent store. What hap-
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pens when a specific primary intentional method is called multiple times with-
out making the changes to the persistent store between calls is detailed in the
description of that method.

The secondary intentional methods do not conflict with the primary intentional
methods or with each other.

The primary intentional methods are:

* ldmaConnection:: SetDeletePending when DMA_TRUE is passed as the
argument

* |dmaVersionSeries:: SetRevoke
* |dmaVersionSeries:: SetReserveNext
* |dmaVersionSeries:: SetCheckOutNext

* |dmaVersionable:: SetCheckin

IdmaRelationshipOrdering:: SetOrdering

It should be noted that SetDeletePending can be called with DMA_TRUE or
DMA_FALSE as a parameter. The value of the Delete Pending property re-
flects the value passed to the last SetDeletePending call. When the value of
Delete Pending is DMA_TRUE, the object will be deleted when the object’s
changes are made to the persistent store. When an object is in this state, it
conflicts with the other primary intentional methods, and calls on those meth-
ods will return DMARC_CONFLICTING_OPERATION. When the value of De-
lete Pending is DMA_FALSE, there is no conflict between SetDeletePending
and the other primary intentional methods.

The secondary intentional methods include:
« |ldmaEditProperties:: PutPropVal{data type}Byld
» |ldmaEditProperties:: PutPropVal{data type}Bylndex

» ldmaContentTransfer:: SetCapture*

3.1.5.2 Locking Model

Locking is a mechanism by which a consistent snapshot of an independently
persistent object and its subordinate dependents can be guaranteed.

Locks are owned by DMA COM scratchpad objects, and are placed on their
associated persistent object stored in the Document Space. A scratchpad ob-
ject can own at most one lock on its associated persistent object. Locks are
implemented by a Document Space for the persistent objects that are in the
custody of that Document Space. A Document Space grants new locks on a
persistent object based on the locks that are already placed on that object.
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The set of methods that a client can perform on a persistent object is con-
strained by the locks that exist on that object, if any. A lock is considered to be
a resource owned by the scratchpad object and should not persist beyond the
lifetime of that object. When a document space connection is released or bro-
ken, any existing locks that were placed on scratchpad objects obtained via
that connection are removed.

Only existing independently persistent objects can be locked. The methods
that implement the DMA locking model for persistent objects are ApplyLock,
ConnectAndLockObject and RemovelLock. An object that has not yet been
made persistent can not be locked until after it has been made persistent.
Purely synthetic objects can not be locked.

It is not required to have a lock on a persistent object before modifying its
properties or deleting it. However, if there is a lock on a persistent object, and
an attempt is made to modify or delete that object, then the modification or de-
lete operation may be disallowed, depending on the type of lock and on which
DMA COM object owns the lock.

The locking methods are synchronous, and the operation is resolved before
they return to the caller. The ApplyLock and ConnectAndLockObject methods
do not block. The ExecuteChange and ExecuteChanges methods have no ef-
fect on locks on persistent objects. Thus, these two methods do not cause the
placement or removal of locks on persistent objects, with the exception that if
they delete a persistent object, any locks placed on it are deleted as well. (Be-
cause read locks and existence locks prohibit deletion of the object, and be-
cause a write lock precludes other write locks, the deletion will remove the
sole write lock on the object (if one exists and the scratchpad object being is
used is the one that owns the write lock))

One consequence of the locking model is that locking errors can be returned
by a number of different methods, including ExecuteChange and Exe-
cuteChanges.

There are three types of locks: (1) read lock, (2) write lock, and (3) existence
lock.

A read lock is compatible with read locks and existence locks, but is not com-
patible with write locks. Multiple read locks can be placed on a persistent ob-
ject simultaneously. A write lock cannot be placed on a persistent object that
already has a read lock on it. If there is a read lock on a persistent object, that
object may not be modified or deleted via any connection, but it may be re-
trieved via any connection.

An existence lock is compatible with other existence locks, read locks, and
write locks. Multiple existence locks can placed on an object simultaneously,
along with multiple read locks, or with a single write lock. A write lock can be
placed on an object with an existence lock on it. If there is an existence lock on
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a persistent object, that object may not be deleted via any connection, but it
may be modified and retrieved via any connection.

A write lock precludes other write locks and read locks. At most one write lock
can be placed on a persistent object, and while it is in effect, no other read or
write locks can be placed on that persistent object. If there is a write lock on an
object, the object can be modified, or the object can be deleted if there is no
existence lock on the object, but only via the scratchpad object that placed the
write lock. However, a persistent object can still be retrieved via any document
space connection, even if there is a write lock on it.

Any persistent object may be connected to and retrieved, or its properties re-
turned as part of a query, via any document space connection, regardless of
the existence of locks on the object or the kinds of those locks.

A distinction must be made between a DMA COM scratchpad object and the
underlying persistent object with which it is associated. Some of the properties
of a DMA COM object may be synthetic object valued properties. For example,
a canned query may be executed in order to instantiate a DMA COM object for
the value of such a property. In this case, a change in the value of the syn-
thetic property can result as a side effect of a change to a separate indepen-
dently persistent object. Locking a persistent object will not prevent this type of
change to the values of the synthetic properties of any DMA COM objects with
which it is associated.

For example, a document space may implement direct containment such that
there is no independently persistable direct containment relationship object — it
is purely synthetic. Therefore, the object to be contained has a property that is
modified when the contained object is inserted or deleted from a direct con-
tainer. Locking the object to be contained, therefore, can prevent insertion or
deletion of that object into a direct container in such an implementation.

As another example, referential (or direct) containment may be implemented
by a particular document space such that neither the object to be contained
nor the container object have any properties that are modified when the object
to be contained is inserted or deleted from the container . An independently
persistable relationship object is the only object created, deleted, or modified
in the document space database. In such an implementation, the locking
model does not prevent insertions or deletions into referential (or direct) con-
tainers.

Similarly, in the case of versioning, if any of the objects involved (i.e., Configu-
ration History, Version Series, Version Description, or DocVersion) are inde-
pendently persistable (as opposed to being synthetic objects), the locking
model can prevent checkout, checkin, etc. by locking the independently persis-
table objects whose properties are changed as a result of such methods.
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3.1.6 Objects and Implementations

The separation of interface from implementation referred to earlier allows the
same DMA class of object to be implemented in different ways by different
vendors while exhibiting the same behavior (with certain permitted variations
described in the Extensibility section below). This allows an application to op-
erate on objects using only the mechanisms defined in this specification, and
assures it of being able to accomplish its task regardless of who supplied the
implementation.

This principle extends to objects that operate to other objects. When one DMA
object operates on another, it must, in general , be able to accomplish its task
using only the mechanisms defined in the DMA specification, without any reli-
ance on implementation-specifics. In other words, DMA intends the public in-
terfaces and properties defined in this specification to be adequate for
implementing the interoperability guarantees of this specification. Those in-
teroperability guarantees include searching across repositories and the copy-
ing of content from one document space into another.

Where this general rule applies, the operand object may be implemented in
any fashion consistent with the specification for the class to which the object
belongs; in particular the object may be implemented by the client application
itself. However, there may be performance advantages in instantiating such
objects from the document space or scope to which it is to be delivered, be-
cause implementations are free to have optional hidden interfaces to acceler-
ate performance.

However, there are a number of specific cases where this rule does not apply,
because the genesis of the operand object (and hence its implementation) is
mandated by this specification. In such cases, any attempt to use an object
generated in some other way will result in a runtime error. The objects to which
this latter mandate applies are the following:

» the System Manager object, which may only be generated by a call to the
DMA “bootstrap” function dmaConnectSystemManager.

e a System object, which may only be generated by a call to the Connect-
System method of the System Manager object.

» a DocSpace object, which may only be generated by a call to the Connect-
DocSpace method of a System object.

« adocument space Scope object, which may only be generated by a call to
the GetScope method of a DocSpace object.

« independently persistent objects, which may only be generated directly or
indirectly from a DocSpace object representing the document space in
which the object is, or is to be persisted. Direct generation would be by ei-
ther the CreateObject or ConnectObject methods of the DocSpace object.
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Indirect generation occurs through a variety of different methods on ob-
jects which were themselves directly or indirectly generated from the Doc-
Space object. In particular, the Createlnstance method of the Class
Description object for the intended class can be used to generate appropri-
ate new objects so long as the Class Description object itself was gener-
ated (directly or indirectly) from the DocSpace obiject.

Note that dependently persistent objects are not the subject of any mandate
and so follow the general rule. However, a dependently persistent object which
is not delivered (via CreateObject or Createlnstance) by the DocSpace in
which it is to be made persistent, must in any case be constructed in such a
way to conform to the class description of that document space.

Object implementations may cooperate in establishing private mechanisms by
which they offer additional functionality or enhanced performance. The only
case in which an implementation may depend on those private extensions be-
ing available on another object is when the implementation for the object is
known through mandate. In such cases, any appropriate implementation tech-
nique may be used to access in the private extensions. In all other cases, the
private extensions must represented as additional COM interfaces on the ob-
ject such that their presence or absence can be determined at runtime through
COM interface negotiation.

3.1.7 Required and Optional Features

The DMA class hierarchy defined in this specification and the properties spec-
ified for those classes are complete for the purpose of providing all the re-
quired and optional features currently specified by DMA. However, this does
not mean that all these classes and properties must be present in the runtime
metadata of every implementation. Indeed, DMA requires that classes and
properties which represent optional features that are not implemented be ab-
sent from the runtime metadata. This allows a DMA application to determine
the presence or absence of those features from the metadata.

The minimum set of classes which must be implemented in order to meet the
baseline requirements for a DMA service is specified in the Conformance sec-
tion, as are the additional classes which must be provided for each optional
feature. In general, if circumstances require a particular class to be present in
the runtime metadata, then its superclasses (up to and including dmacClass_
DMA) must also be present. However, there are two specific cases where this
rule does not apply, because the superclasses are representative of optional
features:

« If no form of containment is supported, then dmaClass_Containable must
be omitted from the runtime metadata, and any implemented classes
which would otherwise appear as immediate subclasses of Containable
(for example, dmaClass_Versionable) will instead appear as immediate
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subclasses of dmaClass_DMA. In addition, dmaClass_Container and the
containment relationship classes must be omitted.

» If versioning is not supported, then dmaClass_Versionable must be omit-
ted from the runtime metadata, and any implemented classes which would
otherwise appear as immediate subclasses of Versionable will instead ap-
pear as immediate subclasses of dmaClass_Containable. (Or dmaClass_
DMA if containment is also not supported). In addition, dmaClass_Config-
urationHistory, dmaClass_VersionSeries, dmaClass_VersionDescription
and dmaClass_Reservation must be omitted.

Note however that if containment (or versioning) is supported for some classes
that are specified to be subclasses of Containable (or Versionable), then class
Containable (or Versionable) must be present and the partial ordering rule
must be observed. This may result in some classes which are not containable
(or versionable) appearing as subclasses of Containable (or Versionable).
Therefore, determination of whether a particular object is containable (or ver-
sionable) must be done by examination of capabilities or property metadata.
An IsOfClass test will not suffice.

If circumstances require a class to be omitted from the runtime metadata, then
its superclasses up to but not including dmaClass_DMA should also be omit-
ted, unless their presence is required for some other reason. (l.e. that some
other subclass is implemented). For example, if containment is not supported
and therefore dmaClass_DirectContainmentRelationship and dmaClass_Ref-
erentialContainmentRelationship are omitted, then dmaClass_Containmen-
tRelationship and dmaClass_Relationship may also be omitted.

The Object Reference section specifies the properties which must be imple-
mented (i.e. must be present in the runtime metadata) for each class, assum-
ing the class itself is implemented. If a property is not required, then it is
representative of an optional feature, and should be present or absent accord-
ing to whether or not the feature is supported for that class. For example:

» The OIID, Create Pending, Delete Pending and Update Pending properties
should only be present for classes which are independently persistable.

« If a particular class is not capable of being referentially contained, then the
Containers property should be omitted for that class.

Note that implementation of an inherited optional property in a particular class
does not imply that the property must be present in the metadata for the su-
perclass in which the DMA specification introduces that property. That would
imply, for instance, that the OIID property would be required to be present in
the runtime metadata for dmaClass_DMA (and hence all classes), completely
defeating the purpose of it being optional.
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3.1.8 Extensibility

DMA provides several avenues by which a document space vendor can pro-
vide variations to and extensions of the behavior defined by this specification.

» First, of the classes and properties defined by this specification, only cer-
tain characteristics are mandated, with the remainder left to the discretion
of the document space. This includes the option to omit certain features
and/or properties as well as allowing some variability in the classes and
properties which are supported.

e Second, a document space may add properties to any of the DMA-defined
classes without changing the class identifier. This option is also open to
the DMA in future versions of this specification.

« Third, objects may be offered with support for additional methods not de-
fined by DMA. This option is of lesser utility insofar as interoperability is
concerned since DMA objects are not self-describing with respect to meth-
ods.

« Fourth, any of the DMA-defined classes may be subclassed. This is mostly
likely to be done at the leaves of the inheritance tree and in particular to
the DocVersion class, but is not restricted to this. Included in this option is
the ability to introduce new intermediate classes into the DMA inheritance
hierarchy, so long as the partial ordering of existing classes is preserved.
Subclassing the DMA leaf property classes is the most highly preferred
method of extending DMA.

« Fifth and last, a document space may offer additional query operators and
collating sequences beyond the well known sets defined in this specifica-
tion.

A document space vendor may also offer extensibility in any of the forms de-
scribed above as an end user customization feature. Mechanisms for such
customization are not defined by the DMA 1.0 specification. Adding properties
and classes is preferred over adding interfaces and methods. Additional well
known query operators, well known collating sequences, and well known prop-
erties may be added to the DMA specification in the future.

3.1.9 Evolution of Persistent Metadata

The metadata in the persistent store of the document space may evolve over
time. The metadata can be changed off line (i.e., when no DMA clients have
valid connections to the document space), and, some systems may also allow
it to be changed on line (i.e., when there is at least one DMA client with a valid
connection to the document space).

When the persistent metadata is changed off line, the expected behavior will
occur after the change. If the change is upward compatible, DMA clients will
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continue to operate as before the change. If the change is not upward compat-
ible, some problems may occur in DMA clients that were previously operating
correctly.

When the persistent metadata is changed on line, then DMA clients that are
active at the time may subsequently receive the error code DMARC _STALE _
METADATA for certain methods. That is because the client's metadata is sta-
ble, and so does not match (to some degree) the modified metadata in the
persistent store.

The key benefit of metadata stability is that the client can count on information
derived from the metadata remaining usable without reconsulting the meta-
data. A DMA application is free to cache information and to carry derived in-
formation in its operations with the assurance that the metadata space will not
have changed.

The metadata mismatch may or may not matter when a particular query or up-
date is attempted on the persistent store of the document space. If the meta-
data mismatch doesn’'t matter for the operation at hand, the document space
implementation may choose to attempt to complete operation and to not return
the DMARC_STALE_METADATA error code, or it can return the error without
attempting to see if the operation can proceed. If the mismatch does matter,
the DMARC_STALE_METADATA error code must be returned.

The reference sections of this specification define which methods are permit-
ted to return DMARC_STALE_METADATA. The general principle is that only
methods which bind or modify a persistent object may return the error. Meth-
ods which navigate the client's (stable) copy of the metadata or operate on ex-
isting scratchpad objects may not return the error.

3.1.10 Document Space Connections

The document space object has a logical connection to the persistent store of
the document space. In a distributed system, this connection is implemented
on top of a conceptual network connection between the host on which the
DMA client runs, and the host on which the persistent store is resident. Some
document spaces will require that the client be authenticated before the logical
connection is fully operative. Objects created from the document space (e.g.,
an object that is a subclass of DocVersion) exploit the logical connection of the
document space object (for example, by calling ldmaConnection:: Exe-
cuteChange).

The logical connection between a document space object and the persistent
store can be broken by calling IdmaDocSpace::ExecuteDisconnect. Once the
logical connection to the persistent store is broken, methods on objects that
need that logical connection (e.g., ExecuteChange) return
DMARC_DISCONNECTED errors permanently.
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The document space object’s conceptual network connection can be inter-
rupted, give errors, or be broken. In such a case, DMARC_NETWORK_ER-
ROR or DMARC_LOST_CONNECTION might be returned. In addition,
platform specific error codes might be returned. The DMARC_NETWORK _
ERROR error code gives no information as to whether a subsequent retry
might succeed. In contrast, the DMARC_LOST_CONNECTION error code
guarantees that the document space connection has become permanently un-
available.

When initially attempting to make a network connection, DMARC _
NETWORK_UNAVAILABLE may be returned.
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3.2 DMA Interface and Process Model

3.2.1 DMA Interface Model

The interface mechanism of DMA is a strict, portable subset of Microsoft's
COM (Component Object Model). You can use the Microsoft publication "The
Component Object Model Specification", Version 0.9, October 24, 1995 (or
any later version) as a reference (http://www.microsoft.com/com).

The DMA Architecture uses only the basic encapsulation mechanism of COM
for local, memory resident objects. (This is sometimes referred to as the "bi-
nary interface standard".) This mechanism gives the DMA API a language in-
dependent, binary component architecture. The binary interface standard is a
tractable subset of COM, and it is relatively easy to understand and imple-
ment. The DMA Architecture has no dependency on DCOM, IDL, MIDL, ODL,
DCE, or any other remote procedure call mechanism or wire protocol. The net-
work aspect is left open, and is transparent to the DMA API. The DMA Archi-
tecture has no dependency on any aspect of OLE, including persistent
storage.

3.2.1.1 COM Elements Used By DMA

3.2.1.1.1 GUID

The DMA Architecture and COM use GUID's (Globally Unique IDentifiers) to
uniquely identify COM interfaces. These GUID’s are 16 byte quantities. The
128 bit pattern that a GUID represents is virtually guaranteed to be unique
over all space and time, but no central administration authority is required to
achieve this unigueness. In other words, every GUID ever generated by any
computer is different from every other GUID generated by that computer or
any other computer. COM's GUID's are actually DCE UlID's (Universally
Unique IDentifiers). Multiple algorithms for generating GUID's exist, and these
algorithms are publicly available. There are utilities and entry points available
on Microsoft and UNIX platforms to generate GUID's. A GUID is represented
as a C typedef struct, and can be statically initialized in program header files.

Note: The DMA API data type Dmald is a GUID. The DMA API also uses
Dmald’s to uniquely identify things that have nothing to do with COM. For
example, the DMA API uses GUID's to uniquely identify properties, prop-
erty classes, query operators, collating sequences, eftc.

3.2.1.1.2 Object and Interface Model

The DMA Architecture uses the basic object and interface model of COM.
COM object instances have internal state in the local memory of the process
and support multiple interfaces. Each interface contains only signatures of
pointers to functions and supporting type declarations -- no variables. All DMA
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interfaces are COM interfaces. Each COM interface is assigned a unique, in-
variant GUID.

A COM interface definition maps well to a C++ pure virtual class. A COM inter-
face can also be described in C or C++ by declaring a typedef for a pointer to
a C struct that has fields which are pointers to functions.

A COM interface contract is the interface definition plus documentation de-
scribing the semantics of the methods. A COM interface contract is specified
only once, is independent of object type, and cannot be changed once it is
published. Many different types of objects can implement and provide the con-
tract of a COM interface.

The COM specification provides for single inheritance of COM interfaces. That
is, a COM interface can inherit the contracts of other COM interfaces in a well
defined, ordered linear sequence. However, COM does not provide for inherit-
ing the implementation of interfaces, only the definitions and contracts of the
interfaces. A COM interface that inherits another COM interface inherits the
entire contract of that interface, and must provide all of the functionality of the
inherited contract to its clients. There is no selective inheritance of only some
of the methods of the inherited interface, and it is not permissible to change
the contract of the interface being inherited.

If a COM interface B inherits COM interface A, then A comes before B in the
interface inheritance ordering, and all the methods of A plus all the methods of
B are provided by interface B. The interface being inherited (in this example,
interface A) is called a “base interface”.

COM single-interface-inheritance must be distinguished from several other
types of inheritance:

» Interface inheritance, i.e., C++ class inheritance, is a C++ language con-
cept that has no counterpart in the C language. Single interface inherit-
ance of pure virtual C++ classes happens to map well to COM single-
interface-inheritance. Conceptually, however, C++ interface inheritance is
distinct from COM single-interface-inheritance. For example, in C++ one
could choose to specify COM interfaces either as pure virtual C++ classes,
or as a pointer to a C struct containing pointers to all the methods of the in-
terfaces. And in C++ one can perform single inheritance or multiple inherit-
ance of C++ classes, and can use interface inheritance for classes other
than pure virtual classes.

* Implementation inheritance is provided by the C++ language, but it is not
provided by COM.

« The DMA single-inheritance class hierarchy defined in this specification
(see Object Reference) is distinct from COM interface inheritance, C++
class inheritance, and implementation inheritance.
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3.2.1.1.3 lUnknown Interface

The IUnknown interface was defined by Microsoft, and, as per the COM spec-
ification, is the ultimate base interface for all COM interfaces. Thus, the IUn-
known interface is first in the COM interface inheritance ordering of every
COM interface, and the methods of the [lUnknown interface are available in ev-
ery COM interface.

Hence, all DMA objects support the IlUnknown interface, and the methods of
the IUnknown interface are available in every DMA interface, as required by
the COM specification.

The Querylnterface method of the IUnknown interface enables a client of a
COM object (and, therefore of a DMA object) to obtain access to any interface
of the object of which the client has knowledge. The methods of the IUnknown
interface are also used in controlling the lifetime of the object according to the
COM reference counting rules as per the COM specification.

3.2.1.1.4 Memory Management Rules

The DMA Architecture adopts the memory management rules for reference
counting on COM objects (to manage their life cycle), and for the ownership
responsibilities of input, output, and in/out parameters to methods.

DMA employs the standard IMalloc interface to allocate local task memory dy-
namically. The DMA System Manager provides a default allocator. However,
the DMA client has the ability to override the default allocator and substitute
one of its own choosing.

3.2.1.1.5 Error Handling

The DMA Architecture follows COM in disallowing setjmp/longjmp and all ex-
ception throw/catch mechanisms across a COM interface boundary. Such
mechanisms conflict with transparent remoting of DMA interfaces and are
compiler and language dependent.

3.2.1.1.6 Error Result Codes

DMA follows the COM convention that virtually all methods return a 32 bit inte-
ger value called the result code, which indicates the completion status of the
method call. These values conform to the COM HRESULT scheme as de-
scribed in http://www.microsoft.com/oledev/olecom/Ch03.htm#Error. DMA
however does not employ the HRESULT typedef in any of its header files. In-
stead DMA uses the type DmaRC, which should be treated as a synonym for
HRESULT.
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Two types of result codes exist:
1 Error codes, and
2 all other result codes.

Error codes indicate that the method failed completely and cannot deliver any
useful results. The COM convention is that a method which returns an error
code must return NULL values for any output pointer parameters.

All non error result codes indicate some degree of successful operation, with
anything other than unqualified success (DMARC_OK) being considered a
warning of incomplete success. When a warning code is returned, output pa-
rameters should deliver useful values which allow the application to determine
the extent to which the operation was incomplete.

An error result code is distinguished from a warning or success code by the
fact that the most significant bit in the value will be set. The DMA header files
provide convenience macros to test for an error result code.

The HRESULT scheme separates result codes into a number of different cate-
gories, identified by facility codes that are encoded into the high order part of
the HRESULT value. Microsoft reserves the sole right to define facility codes
and to define the result codes belonging to every facility except one:
FACILITY_ITF Anyone may define result codes belonging to FACILITY_ITF
However, no mechanism exists to prevent two or more definitions using the
same value for different purposes. It is therefore necessary that result codes
belonging to FACILITY_ITF only be interpreted relative to the particular inter-
face which returned the code, and that FACILITY_ITF result codes not be
propagated across boundaries between interface families. DMA defines result
codes in FACILITY_ITF for the DMA family of interfaces.

The COM convention is that any result code, in any facility, may be returned by
any COM-defined interface method. COM-defined methods usually include, as
part of their specification, a list of "particularly useful" error codes, but, in ac-
cordance with the HRESULT scheme, the list is never exhaustive. DMA honors
the COM conventions for all result codes, except for those belonging to
FACILITY_ITF For FACILITY_ITF result codes, DMA imposes the following
additional rules:

e The only FACILITY_ITF result codes that may be returned by a DMA-de-
fined method are those given in the reference section of this document
(see Return Codes) and identified in the DMA header files by symbolic
constants with names of the form DMARC_<name>.

» The specification of every DMA method lists the FACILITY_ITF result
codes that the method may return. Although the method may return any
result code belonging to a facility other than FACILITY_ITF, the method

October 1998

Document Management Alliance 1.0 Specification 3-27



DMA Architecture
DMA Interface and Process Model

may only return a FACILITY _ITF result code if it is specifically listed for that
method, or if it is one of the global DMA error codes mentioned below.

It should be noted that the preceding two rules are imposed upon DMA imple-
mentations , and that the list of permitted result codes may be added to in
subsequent revisions of the DMA specification. These rules give no guarantee
to the DMA application as to what result codes can be expected (since the
application may encounter an implementation which was constructed against
a later version of the specification than it was). Therefore, DMA compliant ap-
plications must adhere to rules given in the COM specification with regard to
treatment of unrecognized result codes.

The DMA header files do not reproduce any definitions for any of the standard
COM result codes. (For example, there is no symbolic constant definition for
E_NOINTERFACE.) However, for a few of the standard COM result codes, es-
pecially those which are required by the IlUnknown interface, an alias is de-
fined (in the form of a “DMARC_" symbolic constant). This is indicated in the
description of the result codes given in the result codes reference section.
When such result codes are listed as a possible return of a DMA method, the
listing is done in the same spirit as in the COM specification.

Some methods list two sets of permitted result codes, with the second set de-
scribed as "Deferred". A deferred result code is one which may be returned by
that method and may also be returned by the ExecuteChange or Exe-
cuteChanges calls which subsequently enacts the effect of the method on the
persistent store. Such result codes are not also listed for ExecuteChange or
ExecuteChanges.

A number of DMA error codes are sufficiently general that DMA permits them
to be returned by practically any DMA method. The specification does not sys-
tematically list these for every method. They should be presumed as possible
result codes for every method. The “global” error codes are as follows:

+ DMARC_DISCONNECTED
» DMARC_LOST_CONNECTION

+ DMARC_NETWORK_ERROR

3.2.1.1.7 Transparent Remote Access
The DMA Architecture follows COM in disallowing anything that would stand in
the way of making method calls transparently remoteable.

The DMA Architecture is silent on the network RPC and protocol technologies
used, and so allows a variety of technologies.
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3.2.1.2 COM Elements Not Used By DMA

COM elements not used by the DMA Architecture include the following:

» Persistent Storage Interfaces

* Monikers

* Uniform Data Transfer

* Microsoft OLE

» Object Broker or any other Object Request Broker
» COM Client/Server Protocol

e COM Aggregation

» IDL (Interface Description Language), MIDL

e COM library, including Colnitialize(), CoUnititialize(), and CoCreateln-
stance().

* COM registry

* IClassFactory Interface
* Server Management

* COM servers

e COM library multithread services

3.2.1.3 Additional Requirements on DMA Objects

3.2.1.3.1 Property Classes

All DMA objects have exactly one associated DMA property class. The ob-
ject's (DMA property) class is used to describe the type of DMA object. Each
type of DMA object has a set of interfaces that it must support, and a set of in-
terfaces (which may be empty) that it may optionally support.

3.2.1.3.2 Required interfaces

In addition to the IUnknown interface (which must be supported by all COM
objects), DMA requires all DMA objects to support the IdmaProperties and Id-
maObject interfaces. The IdmaProperties interface provides access to the
properties of the DMA object.

3.2.1.3.3 Object Generation

The first DMA object is obtained by calling an entry point procedure in a dy-
namically linked library. From then on, all DMA objects are obtained by invok-
ing a method on a DMA object that is already in hand.
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3.2.2 DMA Process Model

3.2.2.1 Objects Are Local to the Process

The object instance state is local to the process. On some platforms, the pro-
cedure pointers to the methods are only valid for the current process. DMA ob-
jects allocated in one process cannot be accessed by a different process.

On platforms that support threads, all threads have access to the local mem-
ory of the process, so all threads of a process can share access to the DMA
objects of the process.

3.2.2.2 Thread Safety

DMA requires that object instances be safe under unrestricted threading
(wherein multiple threads of a process can run both user and OS code concur-
rently). This requirement means that all methods of all interfaces of DMA ob-
jects must perform locking adequate to prevent destructive interference when
multiple threads call methods on the same object concurrently. It is sufficient
that DMA objects be serially reusable.

Serial reusability can be accomplished by single threading all access to the
object via its methods. However, in one or two instances, it is desirable, but not
required, to allow a second thread of the current process to call a method
while the first thread is in the middle of executing another method on the same
object. For example, it is desirable that TerminateResults be callable by a sec-
ond thread while the first thread is blocked in GetNextResultRow during re-
trieval of query results. This type of implementation would allow long running
gueries to be canceled by a second thread responsive to user input while the
first thread is blocked waiting for more result rows.

3.2.2.3 Callbacks

Certain potentially long running methods take an optional callback parameter.
The method is allowed, but not required, to call the callback procedure at inter-
vals during the operation. Callback procedures, when supported, may be used
to facilitate the client's reporting on the progress of the operation or to cancel
the operation.
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3.3 DMA Integration Model

3.3.1 Introduction

The DMA Integration Model defines how DMA components are assembled,
how these components interact and how client applications interact with these
components.

The principal DMA components visible to DMA client applications are as fol-
lows:

» System Manager Object
e System Objects
» DocSpace Objects

Additional components participating in the integration infrastructure are fol-
lows:

» Text Ordering Service Objects
e OIID Parser Service Objects
e Scope Factory Service Objects

The System Manager is a COM object that can create new DMA System ob-
jects, which in turn can create new DMA DocSpace objects.

DMA Text Ordering service objects enable text collation logic to be decoupled
from DMA System or DocSpace object implementations.

DMA OIID Parser service objects enable OIID parsing logic to be decoupled
from the DMA System Manager implementation.

DMA Scope Factory service objects enable merged scope creation to be de-
coupled from the DMA System object implementation.

The System Manager is implemented in an operating environment dependent
manner. AlIM intends to provide System Manager implementations for popu-
lar environments including Microsoft Windows 32 and various Unix platforms.
The mechanism that clients utilize to create System Manager objects is both

platform and language specific.

DMA service providers implement the remaining objects. A uniform (although
platform specific) mechanism is defined by which service providers can be
called upon to deliver instances of the objects they implement.
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3.3.1.1 Integration Model Principles

o | System Manager

The following UML figure illustrates the relationships between the DMA Inte-
gration model components.
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Figure 3-3: DMA Integration Model Components

DMA doesn’t specify a traditional functional client API. Instead, the DMA cli-
ent API can be viewed as one function which delivers System Manager ob-
jects and a set of the methods in COM interfaces delivered by those System
Manager objects which in turn deliver other objects.

Similarly, DMA doesn’t specify a traditional functional server side SPI. In-
stead, DMA specifies a set of COM interfaces that DMA Service Objects must
implement, COM interfaces for registering DMA Service Objects and a single
function for activating a DMA Service Object.

DMA also doesn’t impose restrictions on the distribution of DMA implementa-
tion other than requiring that the initial means of obtaining the initial System
Manager object be callable by the client application. As the rest of the client’s
interaction is via method calls on COM interfaces, the underlying implementa-
tion of any of the DMA COM objects may be remote from the client’s point of
presence.
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3.3.2 The Client View: Access to DMA Systems and Document Spaces

3.3.2.1 Application Connection to the System Manager

A DMA application obtains (connects to) a System Manager object by a well
known mechanism. The only currently defined mechanism supports C and
C++ client implementations on the Win32 platform. Virtually identical mecha-
nisms are likely to be specified for C and C++ applications on other platforms.
This mechanism may or may not be accessible from other implementation lan-
guages; where it is not, DMA may define alternative mechanisms in the future.

For DMA 1.0 on the Win32 platform, a System Manager object is obtained by
calling the dmaConnectSystemManager function, which is exported by the
DMA10.DLL dynamic link library. On other platforms, the same function will be
used, although the packaging of that function (e.g. shared library, static library,
etc.) is not currently defined.

The following is the general signature for dmaConnectSystemManager.

DmaRC dmaConnectSystemManager (
pDmaVoid pEnvinfo
pDmaOpaqueString  pProfile
Dmapv pIMalloc
Dmalnteger32 ICharSetEncodinglD
pDmaString  pLocaleName ,
REFIID  riid
pDmapv pplSysMgr )

The following sections discuss how an application selects values for each of
these parameters.

The pEnvinfo parameter should be NULL or operating environment specific
data that is required to define the execution environment that the System Man-
ager object must operate within. It's required value will be specified for each
operating environment System Manager implementation. For Win32, this pa-
rameter should be NULL.

The pProfile parameter should be NULL or operating environment specific
data that is required to locate System Manager configuration information such
as a registry key name. Allowable values will be specified for each operating
environment System Manager implementation. For Win32, this parameter
should be NULL.

The pIMalloc parameter should be NULL or a reference to a COM interface of
an object that supplies an IMalloc interface. If this parameter is NULL, the Sys-
tem Manager provides a default IMalloc implementation that is used through-
out the lifetime of the System Manager and any of its children. For the Win32
platform, the default implementation is that returned by the CoGetMalloc API.
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The System Manager and all of its children will employ this IMalloc interface in
constructing all storage structures delivered as output parameters from meth-
ods on their interfaces. This applies any time that an interface delivers an out-
put pointer that is not a pointer to an interface, including pointers embedded in
the data reached by such outputs (hereafter referred to as non-interface output
pointers). In addition, any interfaces supplied as parameters to methods on
the System Manager or its must deliver non-interface outputs that were allo-
cated with this same IMalloc interface.

The ICharSetEncodinglD parameter specifies a character set encoding that
the System Manager object and all its children will utilize for any DmaString
parameters. Its value will typically specify Unicode when operating in a Mi-
crosoft COM environment.

The pLocaleName parameter specifies the name of a locale that the System
Manager object and any System objects returned via the System Manager's
EnumerateSystems method are requested to operate within. A NULL value
indicates that the System Manager and System objects returned from Enu-
merateSystems may choose a default locale to operate within based upon im-
plementation choices or operating environment information, for example the
current Windows or Unix locale.

The DMA Internationalization and Localization chapter discusses character
set encoding and locale names in more detail.

The riid parameter must be a reference to an interface identifier (1ID) for an in-
terface supported by a System Manager object. This will typically be a refer-
ence to IID_ldmaSystemManager.

The pplSysMgr parameter is used to return a reference to the requested inter-
face on a System Manager object.

If the dmaConnectSystemManager function is successful, a DMARC_SUC-
CESS return code value is returned, otherwise one of a small set of error re-
turn codes will be returned.

3.3.2.2 Accessing DMA Systems

A DMA application obtains (connects to) a DMA System object using methods
on the System Manager object’s IdmaSystemManager interface. The Enu-
merateSystems method is used to return an IdmaEnumOfObject interface that
can be used to enumerate all of the System objects that a System Manager
can connect to. A specific System can be connected to using the Connect-
System method.

DMA Systems are the first full fledged DMA object that an application encoun-
ters. They support the IdmaObject and IdmaProperties interfaces and as such
exist within a DMA class hierarchy, have properties and are described by DMA
meta-data.
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The properties specific to a System object include a Display Name, a Descrip-
tive Text, a list of supported Locale Names and the current Locale Name. The
values of the Display Name and Descriptive Text properties would typically
have values based upon the value of the current Locale Name property.

The System objects returned by the EnumerateSystems and ConnectSystem
methods may represent unauthenticated connections to DMA systems. If the
system requires user authentication, it will indicate so by providing an ldmaAu-
thentication interface on the System object.

Applications should determine whether authentication is required before at-
tempting to invoke any methods other than those used to browse the object’s
property values and meta-data. If the interface is not present, the object does
not require explicit authentication. Otherwise authentication can be achieved
using methods available on the IdmaAuthentication interface. The use of
these methods is described in more detail in a later section.

Object valued properties cannot be accessed if the System object is in an un-
authenticated state. Attempts to access an object valued property in an unau-
thenticated state will yield a DMARC_NOT_AUTHENTICATED return code.

3.3.2.3 Accessing DMA Document Spaces

A DMA application obtains (connects to) a DMA DocSpace object using meth-
ods on the System object’s IdmaSystem interface. The EnumerateDocSpaces
method is used to return an IdmaEnumOfObiject interface that can be used to

enumerate all of the DocSpace objects that a System can connect to. A spe-

cific DocSpace can be connected to using the ConnectDocSpace method.

The properties specific to a DocSpace object include a Display Name, a De-
scriptive Text, a list of supported Locale Names and the current Locale Name.
The values of the Display Name and Descriptive Text properties would typi-

cally have values based upon the value of the current Locale Name property.

The DocSpace objects returned by the EnumerateDocSpaces and Connect-
DocSpace methods may represent unauthenticated connections to DMA doc-
ument spaces. If the document space requires user authentication, it will
indicate so by providing an IdmaAuthentication interface on the DocSpace ob-
ject.

Applications should determine whether authentication is required before at-
tempting to invoke any methods other than those used to browse the object’s
property values and meta-data. If the interface is not present, the object does
not require explicit authentication, otherwise authentication can be achieved
using methods available on the IdmaAuthentication interface. The use of
these methods is described in more detail in a later section.
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Object valued properties cannot be accessed if the DocSpace object is in an
unauthenticated state. Attempts to access an object valued property in an un-
authenticated state will yield a not authenticated return code.

Applications may use DMA DocSpace objects to instantiate objects managed
by the document space. These objects may be instantiated from a DocSpace
object using DMA addressability, navigation and searching which are dis-
cussed in the DMA Object Model and DMA Query Model sections of this doc-
ument.
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3.3.2.4 Client Access Summary

The following figure and notes describe how character set encoding and locale
name data affect the DMA client integration model.

can
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| dmaConnectSystemManager
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Figure 3-4: DMA Integration Model and Localization Considerations

1 The client gets an IdmaSystemManager interface pointer by calling a well-
known exported dmaConnectSystemManager entry point on the System
Manager shared library. Via parameters to dmaConnectSystemManager,
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the client establishes the character set encoding to be used within the con-
text of the System Manager object, and optionally a locale name.

2 The client application calls the IdmaSystemManager::Enumerate Systems()
method to enumerate visible systems. This method returns an enumerator
object that supplies unauthenticated System objects.

3 Alternatively, the client connects to a system by calling the IdmaSystem-
Manager::ConnectSystem() method specifying one of the locale names
that is supported by the system. The list of applicable locale names may
be established by a prior call to IdmaSystemManager::EnumerateSystems
and subsequent inspection of the System object’s Local Names property.

At this point in time, the system object has been created and its
CharSetEncodingID and LocaleName properties may be interrogated.
Their values will correspond to the system'’s registered character set en-
coding and the locale name specified to I[dmaSystemManager::Connect-
System().

4 The client invokes the IdmaSystem::EnumerateDocSpaces method to enu-
merate the Document Spaces that a DMA system supports. This method
returns an enumerator object that supplies unauthenticated DocSpace ob-
jects.

5 Alternatively, the client invokes the ldmaSystem::ConnectDocSpace()
method specifying one of the locale names supported by the Document
Space. The list of applicable locale names may be established by a prior
call to IdmaSystem::EnumerateDocSpaces and subsequent inspection of
the DocSpace object’'s Local Names property.

At this point in time, a DocSpace object has been created and its LocaleName
property may be interrogated. Its value will be the locale name that was spec-
ified to the IdmaSystem::ConnectDocSpace() method.

Behind the scenes, IdmaSystem::ConnectDocSpace() activated the Docu-
ment Space service object by invoking the DMA_GetServiceObiject() function,
specifying the DMA system'’s character set encoding and optionally a locale
name, which created a DocSpace object and returned the IdmaDocSpace
COM interface pointer.

3.3.2.5 Authentication

DMA factors authentication into a separate IdmaAuthentication interface which
may be present on DMA System and DocSpace objects. Typically, user au-
thentication is performed by invoking the AuthenticateUser method, which im-
plements an authentication model derived from the ODBC
SQLBrowseConnect model.
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DMA authentication is based upon an iterative stateless exchange of informa-
tion between the client and System or Document Space, hereafter both are re-
ferred to as the service. The client supplies authentication parameters to the
service via a DmasString parameter. If the service requires additional authenti-
cation parameters, the service provides the client with a DmaString parameter
that describes the additional authentication parameters. This exchange typi-
cally starts with the client providing the service an empty authentication pa-
rameter string and iteratively refining it's authentication parameter string until
successfully authenticated or a failure is detected.

DMA currently defines two mechanisms that DMA System and Document
Space implementations may use to implement authentication. DMA System
and Document Space providers are encouraged to use one or both of these
mechanisms instead of inventing equivalent mechanisms. Use of these docu-
mented mechanisms will increase interoperability by decreasing the need for
out of band agreements between DMA application providers and DMA System
and Document Space providers. The authentication mechanism is extensible;
DMA System and Document Space providers are free to extend the authenti-
cation mechanism as required for their particular need.

3.3.2.5.1 The DMA Authentication Protocol

The DMA Authentication mechanism is best described as a protocol. The cli-
ent submits a request message and the service responds with a response
message. Each of these messages is encoded in a DmaString and syntacti-
cally conforms to the following BNF syntax based upon the ODBC SQLBrow-
seConnect syntax:

request-message ::= connection-string

response-message ::= connection-string

connection-string ::= attribute[“;” connection-string]

attribute ::= [ “*" ] keyword “=" value

keyword ::= dma-keyword | provider-keyword

dma-keyword ::= { “SCHEME”" | “UID” | “PWD” |"'KRB-VERSION" | “KRB-
PRINCIPAL” ['KRB-TICKET” | “KRB-AUTH”" } [ " localized-identifier ]
provider-keyword ::= identifier [ ":" localized-identifier ]

value ::= “{* value-list “}" | “?” | identifier

value-list ::= identifier [ “.” localized-identifier ][ “,” value-list ]

identifier and localized-identifier consist of one or more characters. keyword is
to be case insensitive.

An asterisk preceding a keyword indicates that the keyword is optional and
need not be present in the next request message.

3.3.2.5.2 DMA Authentication Schemes

The service response to an empty request message indicates which DMA au-
thentication schemes the service supports. DMA 1.0 defines two authentica-
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tion schemes and allows providers to extend the set of DMA authentication
schemes. The DMA-BASIC scheme provides for a typical user-id and pass-
word based authentication. The DMA-KERBEROS scheme provides a mech-
anism for the client to provide the service with a Kerberos ticket and
authenticator.

The following examples illustrate Authenticate method calls by showing input
string, output string and return code values.

An initial Authenticate method call is used to determine which authentication
schemes are supported:

Input string =" or NULL
Output string = "SCHEME={DMA-BASIC,DMA-KERBEROS,<other>}"
Return Code = DMARC_NEED_MORE_DATA

Note: the service responds with one or more schemes. <other> denotes a
scheme not standardized by DMA and must not start with the “DMA-* prefix.

3.3.2.5.2.1 DMA-BASIC Authentication
The Client selects the DMA-BASIC scheme:
Input string = "SCHEME=DMA-BASIC"
Output string = "SCHEME=DMA-BASIC;UID:UserName=?;PWD:Pass-

word=?"
Return Code = DMARC_NEED_MORE_DATA

The Client provides user-id and password:

Input string = "SCHEME=DMA-BASIC;UID=Joe DMA;PWD=DMA4ME"
Output string = NULL
Return Code = DMARC_SUCCESS

The DMARC_SUCCESS return code indicates that the user has been suc-
cessfully authenticated.

3.3.2.5.2.2 DMA-KERBEROS Authentication

The DMA-KERBEROS scheme supports different versions of Kerberos. A
Kerberos scheme authentication message exchange follows:

The client selects the DMA-KERBEROS scheme:

Input string = "SCHEME=DMA-KERBEROS"
Output string = "SCHEME=DMA-KERBEROS;KRB-VERSION={4,5,DCE}"
Return Code = DMARC_NEED_MORE_DATA

The client selects the DMA-KERBEROS version DCE:
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Input string = "SCHEME=DMA-KERBEROS;KRB-VERSION=DCE"
Output string = "SCHEME=DMA-KERBEROS;KRB-VERSION=DCE;KRB-
PRINCIPAL=DmaSystem@realm;KRB-AUTH=?;KRB-TICKET="?"

Return Code = DMARC_NEED_MORE_DATA

The response supplies the client with a Kerberos principal identifier via the
KRB-PRINCIPAL value and requests that the client supply an appropriate Ker-
beros Authenticator and Ticket via the KRB-AUTH and KRB-TICKET values
respectively.

The Client responds with an appropriate authenticator and ticket:

Input string = "SCHEME=DMA-KERBEROS;KRB-VERSION=DCE;KRB-
PRINCIPAL= DmaSystem@realm;KRB-AUTH=<Base-64>;KRB-
TICKET=<Base-64>"

Output string = NULL

Return Code = DMA_SUCCESS

where <Base-64> is a Base64 encoding per RFC 1521 of the Kerberos Au-
thenticator and Ticket encrypted values.

3.3.2.5.2.3 Encryption

In DMA 1.0, there is no mechanism to support end-to-end encryption of au-
thentication information using the DMA-BASIC scheme. It is reasonable for a
distributed DMA middleware to encrypt the connection strings such that they
never appear in the clear on a network. The current model requires that the
DMA middleware decrypt the connection string before presenting it to a Docu-
ment Space Service Object or returning it to a client. As such, the authentica-
tion information will at least be transiently stored in the clear by the DMA
middleware at the Document Space Service Object and client points of pres-
ence.

3.3.2.5.3 Automatic Authentication

DMA 1.0 also provides a mechanism that enables System and DocSpace Ser-
vice Objects to implement authentication without any caller supplied parame-
ters through the use of the AutoAuthenticateUser method. Possible
implementations of this method could be predicated upon a client application’s
environmental state or an earlier successful authentication.

A client application has control over automatic authentication in that it may
choose to attempt automatic authentication by invoking the AutoAuthentica-
teUser method or utilize an interactive authentication mechanism by invoking
the AuthenticateUser method.
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3.3.2.1 Identifying and Accessing Persistable Document Space Objects

DMA objects with persistent state have non-null Object Instance ID (OIID)
property values. DMA OIIDs are defined using an Uniform Resource Locator
(URL) syntax and are intended to be useable as Internet URLs and can be en-
capsulated in ODMA Document IDs.

DMA 1.0 OlIDs consist of two mandatory GUIDs, one that is a DMA System
ID, and another that is a DMA DocSpace ID, along with a document space
specific object identifier. If the document space uses GUIDs as its internal ob-
ject identifier or maintains a GUID association with its internal object identifier,
it may expose this Object ID in the DMA OIID.

Methods for extracting the DMA System ID, DocSpace ID, and optional Object
ID exist on the IdmaOlID interface which is required to be supported on the
System Manager object. These methods can be used along with other DMA
methods to instantiate a DMA object given its OlID. The following illustrates
one possible object instantiation mechanism:

» Get a System Manager object (SysMgr) using dmaConnectSystemMan-
ager

» Use SysMgr->Querylinterface(lID_IdmaOlID) to get an IdmaOIlID interface
(Oiid)

» Use SysMgr->ConnectSystem(Qiid->GetSysteml|d(OIID)) to connect to
the system (System) that generated the OIID. Authenticate yourself if nec-
essary.

» Use System->ConnectDocSpace(Oiid->GetDocSpaceld(OlID)) to con-
nect to the document space (DocSpace) that generated the OIID. Authen-
ticate yourself if necessary.

» Use DocSpace->ConnectObject(OlID) to instantiate the DMA object

3.3.2.1.1 DMA OIID Syntax Specification

This section defines the syntax of DMA Object Instance IDs (OIIDs) using In-
ternet URL conventions and defines how DMA OIlIDs are to be encapsulated
in ODMA Document Ids.

DMA OIIDs are considered logically to be an Uniform Resource Locator (URL)
to a persistent DMA object. A DMA client application can get an in-memory in-
stance of a persistent DMA object when presented with a DMA OIID. Implicit

in this assumption is that the client application can:

« Can access a DMA Point of Presence (POP) that can connect to the DMA
system that generated the OIID.
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e Can connect to and successfully authenticate itself to the DMA System
that generated the OIID

« Can connect to and successfully authenticate itself to the DMA DocSpace
that generated the OIID

« Has sufficient authorization to instantiate the DMA object

DMA OIIDs can be easily exchanged by client applications in a manner similar
to an HTTP URL. For instance, an application should be able to embed a
DMA OIID in an e-mail message or a database. While there has been some
discussion that it may be preferable for DMA OIIDs to be presentable in a hu-
man readable form, there is no existing requirement for this. Likewise, there is
no existing requirement that they be sufficiently short for a human to memorize
or manually record, e.g. write it down on paper.

3.3.2.1.2 The DMA URL Scheme

This proposal defines DMA OIIDs as a DMA URL scheme (consistent with
RFC 1738) and as ODMA encapsulated DMA URLs. DMA URLSs describe the
identity of a DMA object and a mechanism exists to locate a DMA object in a
hierarchical manner relative to a DMA System and DMA DocSpace. The infor-
mal syntax for a DMA URL is:

dma://[<dma pop>]/<system id>/<docspace id>/<object id>[;guid=<object
guid>]

NLS character set issues would have been introduced if the System and Doc-
Space were encoded as human readable names in the DMA URL. For this
reason, the System and DocSpace Dmalds (GUIDs) are utilized instead of the
human readable names so as to avoid character set and name stability prob-
lems.

Following this line of reasoning, the syntax for the OlID components is:

<dma pop> := <host name>

<system id> ::= <Textualized System Dmald>

<docspace id> ::= <Textualized DocSpace Dmald>

<object id> ::= <Printable ASCII per HTTP URL conventions>
<object guid> ::= <Textualized Object Dmald>

The <dma pop> (read DMA Point of Presence) is a host name (e.qg. li-
brary.xyz.com) that can be optionally present in the DMA OIID. Its purpose is
to provide a DMA client with a name of an Internet host that most likely can
connect to an OIlID’s DMA System and DMA DocSpace. The host name may
include a userid and password per Internet URL conventions. The “file” and
proposed “ldap” URL schemes provide precedence for this URL component
being optional.
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At present, connection to a remote DMA point of presence is not specified us-
ing a DMA API or protocol. DMA definition of an application protocol would be
required in order to perform this type of connection and as such is outside of
the DMA 1.0 scope of effort. DMA 1.0 requires the <dma pop> to not be
present in OlIDs generated by DMA DocSpaces and that the <dma pop> field
be ignored upon presentation to a DMA 1.0 system.

The <system id> is the DMA GUID used to register the DMA System that gen-
erated the OIID. It is considered a hint in that a DMA DocSpace may be ac-
cessible from multiple DMA Systems. Any DMA System that supports the
DMA DocSpace <docspace id> may suffice for accessing the persistent object
referenced by the OIID, however the system <system id> is considered the
best choice since it was known to work at some time in the past.

The <object id> is any sequence of data encoded into an allowed subset of
ASCII according to the rules governing Internet URLs. The “/", “;” and “?”
characters (and a few others) are reserved for use by the DMA URL scheme
and cannot appear in the <object id> (they must be escaped). Beyond the en-
coding rules, the structure of the <object id> is determined entirely by the un-
derlying Document Space implementation.

If a Document Space maintains a DMA GUID for a particular object, it is en-
couraged to expose that object GUID in its DMA URL using the optional
“:guid=<object guid>" syntax.

3.3.2.1.2.1 DMA URL Examples:

All URL components specified except object id tag

dma://library.xyz.com/01234567-8901-2345-6789-012345678901/
01234567-8901-2345-6789-012345678901/1000034

e <dma pop> omitted per DMA 1.0 conventions

dma:/// 01234567-8901-2345-6789-012345678901/
01234567-8901-2345-6789-012345678901/1000034

* An URL with an object guid tag

dma:/// 01234567-8901-2345-6789-012345678901/
01234567-8901-2345-6789-012345678901/
type=34;guid=01234567-8901-2345-6789-012345678901

* An URL with an object guid tag and a trivial <object id>

dma:/// 01234567-8901-2345-6789-012345678901/
01234567-8901-2345-6789-012345678901/
;guid=01234567-8901-2345-6789-012345678901
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3.3.2.1.2.2 ODMA Encapsulation

It has been proposed to the ODMA SPT that the vendor name “DMA” be re-
served for encapsulation of DMA URLs in ODMA Document IDs. An encapsu-
lated DMA ID conforms to the following syntax:

::ODMA\DMA \<DMA OIID>

This encapsulation enables ODMA Document IDs to be treated by DMA im-
plementations as DMA OIlIDs from an input parameter perspective. Any
method that takes a pDmaOIlID input parameter will handle either the DMA
URL form or the ODMA encapsulated DMA URL form. DMA implementations
will not generate the ODMA encapsulated DMA URL form of an OIID as a re-
turn parameter.

Note: ODMA Document Ids are encoded using the “native character set of the
system”, e.g. Unicode in Windows 32. DMA OIIDs are always encoded in US-
ASCII. As such, character set translation will likely need to occur in an ODMA/
DMA implementation above the DMA API.

3.3.2.1.2.3 BNF for DMA URLs

This is a BNF-like description of the DMA OIID Uniform Resource Locator syn-
tax, using the conventions of RFC822, except that "|" is used to designate al-
ternatives, and brackets [] are used around optional or repeated elements.
Briefly, literals are quoted with ", optional elements are enclosed in [brackets],
and elements may be preceded with <n>* to designate n or more repetitions of
the following element; n defaults to 0.

dmaurl = “dma://" [login] “/” dmasystem *“/”

dmadocspace “/” dmaobijectid [ dmaobjectguid ]
dmasystem = dmaguid
dmadocspace = dmaguid
dmaobjectid = oidchars
dmaobjectguid = “;guid=" dmaguid

dmaguid = 1*dmaguidchar

dmaguidchar = hex | “-"

oidchars = *oidchar

oidchar = alpha | digit | safe | " |"@" | "&" | "="

; URL schemeparts for ip based protocols:

login =[user[":" password ] "@" ] hostport
hostport = host [ ":" port ]

host = hosthame | hostnumber

hostname =*[ domainlabel "." ] toplabel
domainlabel = alphadigit | alphadigit *[ alphadigit | "-" ] alphadigit
toplabel = alpha | alpha *[ alphadigit | "-" ] alphadigit

alphadigit = alpha | digit
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hostnumber = digits "." digits "." digits "." digits
port = digits

user =*[uchar [ "" [ "?" | "&" | "="]
password =*[uchar [ "" | "?" | "&" | "="]
urlpath =*xchar

: Miscellaneous definitions

Iowalpha : Ilall | Ilbll | "C" | lldll | llell | llfll I llgll I llhll I
llill | lljll | llkll | IIIII | Ilmll | Ilnll | "0" | Ilpll |
llqll | Ilr.ll | IISII | Iltll | IIuII | IIVII | IIWII | IIXII
llyll | IIZII

hialpha : IIAII | IIBII | IICII | llDll | llEll | IIFII | IIGII I llHlI I IIIII I
IIJII | IIKII | IILII | IIMII | IINII | IIOII | IIPII | IIQII | IIRII |
IISII | IITII | IIUII | IIVII | IIWII | IIXII | IIYII | IIZII

alpha = lowalpha | hialpha

digit ="o" |1t 2n | 3t 4t | e e | T |
ugt | g

safe ="

extra =)

national =YV AT

punCtuatIOH — Il<ll | n>n n#n | n%n | <||>

reserved =mmpet @t | & ="

hex = digit | "A" | "B" | "C" | "D" | "E" | "F" |
"a"|"b" | "c"|"d" | "e" | "f"

escape ="%" hex hex

unreserved = alpha | digit | safe | extra

uchar = unreserved | escape

xchar = unreserved | reserved | escape

digits = 1*digit
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3.3.3 DMA Service Objects

DMA System, DocSpace, Text Ordering, OIID Parser and Scope Factory im-
plementations are types of DMA Service Objects. The DMA Service Object
model provides a simple operating environment neutral mechanism for regis-
tering service providers and a uniform (although platform dependent) mecha-
nism for the System Manager or a service object to obtain instances of other
service objects.

DMA is silent about how DMA Service Object implementations are distributed
and installed at various points of presence. DMA does specify how a DMA
Service Object is registered and publishes its existence at a point of presence
and how a DMA Service Object delivers a requested COM interface.

3.3.3.1 Service Object Registration

The DMA System Manager and System objects support the IdmaServiceReg-
istry interface. This interface has methods for registering and publishing ser-
vice elements. A single program module may provide the implementation for
multiple Service Objects each of which are described by a distinct service ele-
ment.

When registered, each service element is given a distinct Registration/D which
can later be used to retrieve, publish, unpublish or remove the service element
information. The DMA Service Registry maintains the following information for
each service element:

» A ServiceObjectldwhich is a persistent Dmald value for the service object.
For System service objects this is the System Id, for DocSpace service ob-
jects this is the DocSpace ID and for Text Ordering service objects, this is
the Collation Sequence ID. For a Scope Factory, it must be the value
dmaServiceObject_ScopeFactory and for an OIID Parser similarly
dmaServiceObject_OlIDParser.

* A ServiceObjectTypeld which is a Dmald indicating which type of service
object this service element describes. It may be one of dmaServiceType
System, dmaServiceType DocSpace, dmaServiceType TextOrdering,
dmaServiceType_ScopeFactory or dmaServiceType_OlIDParser.

» A Profile string which will be supplied to the service object implementation
during activation and may be used by the service object implementation to
locate additional configuration information.

* A ModuleTypeld which is a Dmald indicating what type of Module imple-
ments this service object and, by implication, the means by which an in-
stance of the object can be obtained. DMA 1.0 defines a module type for
Windows 32 DLLs. Other module types for Unix shared libraries could
easily be added.
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* A ModuleLocation which is a string describing the location of the Module
implementing the service object. The form of this string is dependent upon
the ModuleTypelD. For the Win32 DLL module type, it will be the pathname
of a DLL containing the service object implementation.

* A CharSetEncodingld which describes which character set encoding this
service object implementation supports.

Registering a service element makes that service element registry information
available at the point of presence where the service element was registered
(the point of service). Publishing the service element makes the service ele-
ment registry information available at all points of presence which can reach
the point of service.

3.3.3.2 Service Object Activation

Activation of a DMA service object requires that the service object’s module be
loaded and that a function in that module be invoked, returning the desired ob-
ject. These steps will vary according to the type of module in which the service
object is implemented. DMA System Manager and System objects must pro-
vide the implementation of this activation logic.

For the Win32 DLL module type, the DLL referenced by the ModuleLocation
parameter will export the DMA_GetServiceObiject function as described be-
low. Itis likely that on other platforms a similar mechanism (e.g. using shared
libraries) will be defined and that these will employ an entry point with the
same general signature. Other module types and activation mechanisms may
also be defined, for Win32 as well as for other platforms.

The general signature for the DMA_GetServiceObject function is as follows:

DmaRC DMA_GetServiceObject (
pDmaVoid pvEnvinfo,
pDmaOpaqueString pProfile,
Dmapv pIMalloc,

Dmapv punkParent,

Dmalnteger32 ICharSetEncodingID,
pDmasString pLocaleName,

pDmald pServiceObjectTypelD,
pDmald pServiceObijectID,
DMA_REFIID riid,

Dmappv pplServiceObject );

This function is invoked using Profile, CharSetEncodinglD, ServiceObject-
TypelD, and ServiceObjectID parameter values extracted from a Service Reg-
istry. The values for the other parameters are generally derived from
parameters specified on the dmaConnectSystemManager function and the Id-
maSystemManager::ConnectSystem and IdmaSystem::ConnectDocSpace
methods as appropriate.
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A successful DMA_GetServiceObject call returns the COM interface specified
by the riid parameter on a service object instance.

3.3.3.3 The System Object View: Integrating Systems for Access

3.3.3.3.1 Installing a System Object at the point of access

The installation of a DMA System service object is performed by a DMA appli-
cation program operating with a connection to a DMA System Manager. The
installation application registers and publishes the System service object us-
ing the DMA System Manager’s IdmaServiceRegistry interface, after which
time, clients of that DMA System Manager may connect to the newly installed
System using the IdmaSystemManager::ConnectSystem or IdmaSystemMan-
ager::EnumerateSystems methods.

3.3.3.3.2 Typical Connection Entry into the System Service Object Imple-
mentation Program

System Service Object implementations are required to honor DMA_GetSer-
viceObject requests for the IdmaSystem interface. The IdmaSystemMan-
ager::ConnectSystem method simply activates the System service object and
calls its DMA_GetServiceObject function passing downward its riid input pa-
rameter.

3.3.3.4 The DocSpace Object View: Integrating DocSpace Objects into Systems

3.3.3.4.1 Installing a DocSpace Service Object at a Point of Service

The installation of a DMA DocSpace service object is performed by a DMA ap-
plication program operating with a connection to a DMA System. The installa-
tion application registers and publishes the DocSpace service object using the
DMA System’s IdmaServiceRegistry interface, after which time, clients of that
DMA System may connect to the newly installed DocSpace using the Idma-

System::ConnectDocSpace or I[dmaSystem::EnumerateDocSpaces methods.

3.3.3.4.2 Typical Connection Entry into the DocSpace Service Object
Implementation Program

DocSpace Service Object implementations are required to honor DMA_Get-
ServiceObject requests for the IdmaDocSpace interface. The ldmaSys-
tem::ConnectDocSpace method simply activates the DocSpace service object
and calls its DMA_GetServiceObiject function passing downward it's riid input
parameter.
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3.3.3.5 The Text Ordering Object View: Integrating Text Ordering Objects for Access

3.3.3.5.1 Installing a Text Ordering Service Object at a Point of Service

The installation of a DMA Text Ordering service object is performed by a DMA
application program operating with a connection to a DMA System Manager.

The installation application registers the Text Ordering service object using the
DMA System'’s IdmaServiceRegistry interface. Text Ordering Service Objects
are not directly accessible by client applications. They are typically utilized by
System Service Objects which utilize their parent object’s (System Manager)

registry to locate a text ordering service element offering a needed text order-

ing.

3.3.3.5.2 Typical Connection Entry into the Text Ordering Service Object
Implementation Program

Text Ordering Service Object implementations are required to honor DMA _
GetServiceObject requests for the IdmaTextOrdering interface.

3.3.3.6 The Scope Factory Object View: Integrating a Scope Factory Object for Access

3.3.3.6.1 Installing a Scope Factory Service Object at a Point of Service

The installation of a DMA Scope Factory service object is performed by a
DMA application program operating with a connection to a DMA System. The
installation application registers the Scope Factory service object using the
DMA System’s IdmaServiceRegistry interface. Scope Factory Service Objects
are not directly accessible by client applications. They are accessed indirectly
through the ldmaScopeFactory interface of the System object through which
they are registered.

3.3.3.6.2 Typical Connection Entry into the Scope Factory Service Object
Implementation Program

Scope Factory Service Object implementations are required to honor DMA_
GetServiceObject requests for the IdmaScopeFactory interface.

3.3.3.7 The OIID Parser Object View: Integrating OIID Parser Objects for Access

3.3.3.7.1 Installing a OIID Parser Service Object at a Point of Service

The installation of a DMA OIID Parser service object is performed by a DMA
application program operating with a connection to a DMA System Manager.
The installation application registers the OIID Parser service object using the
DMA System’s IdmaServiceRegistry interface. OIID Parser Service Objects
are not directly accessible by client applications. They are accessed indirectly
through the IdmaOIID interface of the System Manager object with which they
are registered.
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3.3.3.7.2 Typical Connection Entry into the OIID Parser Service Object Im-
plementation Program

OIID Parser Service Object implementations are required to honor DMA_Get-
ServiceObject requests for the IdmaOlID interface.
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3.4 DMA Distribution Model

3.4.1 Client-Server Operation
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Figure 3-5: Basic Client-Server Distribution Model

Access to a DMA system is provided through symmetrical points of access
(where clients interact with the DMA system) and points of service (where ser-
vice elements are operated under the DMA system). DMA-compliant middle-
ware manages the distribution of access, so that clients and servers can be
located on the same platform, on different systems on a network, on different
networks, or at remote points of an enterprise or inter-enterprise wide-area
network. From the client point of view, DMA provides a uniform view of all
types of documents, regardless of location, creation method, etc.

Although we tend to think of clients and services as residing on different plat-
forms over a network for DMA it is valuable to think of both client applications
and service elements as all residing at a DMA point of presence.

Application Interface Service-Integration

Interface
ﬁ

CLIENT point-of- poittt-of. SERVICE
APPLICATION access service ELEMENT
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Figure 3-6: Basic Point-of-Presence Model
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In the point-of-presence model, three elements are potentially resident on the
same platform:

» Client application software making access to documents and collections of
documents via the DMA application interface to a DMA system

* Service-element software that offers access to documents and collections
by operating under the service-integration interface of a DMA system

» DMA system software that provides for integration of the local platform's
DMA-compliant applications and service elements into distributed opera-
tion.

3.4.2 Basic DMA Distribution

DMA manages distributed services in several ways, as shown in the diagram

below. In the simplest case of a local Windows-based service element, for ex-
ample, local coordination is used. Interoperability with other platforms can be

handled in this way, through a Windows front end.
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For services that are distributed across a Local Area Network (LAN), DMA
Systems provides distributed coordination to transparently manage the net-
work connectivity that is required.
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Figure 3-7: Varieties of Distribution at a Point-of-Access
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3.5 DMA Query Model

3.5.1 Introduction

Query (i.e., associative retrieval), especially across multiple document spaces,
is the central mechanism of DMA to retrieve the properties of independently
persistent objects.

Document spaces support collections of documents. These collections have
some organizing principles that are appropriate and valuable in support of the
intended use of the documents. In DMA, the organization of the documents in
a document space (i.e., the metadata) is available for examination. Every DMA
document space "publishes" its metadata and the types of query operations it
supports. Not every document space need support the same search technol-
ogy or organization of objects. However, whatever technology and organiza-
tion that is used is expressed through DMA in a uniform way. That is, just as
different document spaces can organize their objects in various ways, how
those objects are explored and distinguished by searching may also vary. Nev-
ertheless, applications have a uniform way to determine the search capabili-
ties of any document space.

A Document Space Scope object supplies information about searchable
classes and query capabilities. Given a scope object, the following questions
can be answered:

* What are the searchable classes of persistent objects in the document
space?

* What are the properties of the searchable classes that are available for
query formulation?

* What are the query operators that are supported?
« What properties can be selected for presentation in a Query Result Row?

* What options are available for the ordering the Query Result Rows pro-
duced by a query?

The following discusses how scopes are used to answer these questions.
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3.5.2 Scope Object

All search operations are constructed and initiated using a scope object. Each
document space can supply a scope object. Obtaining the desired scope ob-
ject is the first step in performing a query.

ldmaSystem o]
O—A

System

ldmaSystem::ConnectDocSpace( )

IdmaDocSpace o—
O—

DocSpace

IdmaDocSpace::GetScope( ) @
ldmaScope o—
O—

Scope

Figure 3-8: Creation of a Document Space Scope object

One or more Scope objects can be combined into a new merged Scope object
by calling the IdmaScopeFactory:: CreateScope method on the DMA System
object. That is the scope merging mechanism. A merged Scope object has the
same interface as an individual document space Scope object, but it provides
a combined view of the metadata of its component scopes. A merged Scope
object transparently distributes (possibly massaged) query requests to each of
its component Scope objects, and the Query Result Set object it returns deliv-
ers a merged set of Query Result Rows from the Query Result Set objects of
the component Scope objects.

An application can always use a document space Scope object directly to per-
form queries. There is no requirement that a merged Scope object be used to
perform query operations.

3.5.3 Basic Search Formulation Process

A typical scenario for formulation of a query is the following:

» Create a target Scope object: Either (1) Create an individual document
space Scope object by calling IdmaObjectFactory:: CreateObject on the
document space object. Or (2) create a set of individual document space
Scope objects as in (1), and then create a merged Scope object designat-
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ing them as its component Scope objects by calling IdmaScopeFactory::
CreateScope on the System object.

» Use the target Scope object's properties to find the classes of objects that
can be searched, the properties of the searchable classes that can partici-
pate in a query and that can be delivered as results of a query, the kinds of
guery operations that can be performed, and how properties can be used
in ordering the Query Result Rows of the query.

» Use this information to construct a Query object and its dependent Query
Node objects based on user input.

» Call the Scope object's IdmaScope:: ExecuteSearch method, passing it
the Query object in order to set up the query. A Query Result Set object is
returned by ExcuteSearch.

» Repeatedly call the IdmaResultSet:: GetNextResultRow method on the
Query Result Set object to get each Query Result Row object.

A variation is to save (for example, in a file) the data in the Query object and all
its dependent objects by serializing all their properties, and later reuse the
saved query data to recreate the Query object and all of its dependent objects.

3.5.4 The ExecuteSearch Method

A query is initiated by calling the ExecuteSearch method in the IdmaScope in-
terface on the Scope object. This method takes, as input, a description of the
query to perform and produces a Query Result Set object as output. The
Query Result Set object can be used to generate the collection of Query Re-
sult Row objects that conform to the constraints of the query. The Execute-
Search method does not keep a pointer to the Query object or any of its
dependent subobijects. Thus, changes to the Query object or any of its subob-
jects after the ExecuteSearch method has returned will have no effect on the
execution of the query. It is an error to change the Query object or any of its
dependent subobjects during the execution of the ExecuteSearch method, and
the results of doing so are unpredictable.

The ExecuteSearch method has the following signature:
DmaRc IdmaScope:: ExecuteSearch(
Dmapv plQueryObiject,
Dmapv plCallback,
DmaBoolean bRequestElimination,

DMA_REFIID riidResultSet,
pDmapv pplResultSet);

The parameters of the ExecuteSearch method are the following:
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* plQueryObiject
This is a pointer to the query object. The query object is the root of a tree
of objects that specify the details of the query.

» plCallback
This is a pointer to a callback interface or NULL. The ReportProgress
method of the callback interface might (at the option of the implementation)
be called at intervals during the execution of the ExecuteSearch method.

* bRequestElimination
This is a Boolean parameter that, if TRUE, requests the scope to use three
valued elimination to deal with classes, properties, and operators it doesn't
fully understand. (Three valued elimination is a generalization of ANSI
standard SQL three valued logic, and is explained below.) The client
should always pass FALSE for this parameter. Then ExecuteSearch will re-
turn errors for undefined properties and classes in the Query object, since
these are query construction errors committed by the client.

* riidResultSet
ExecuteSearch returns a Query Result Set object in *pplResultSet. This
parameter specifies the desired interface on the Query Result Set object.

* pplResultSet
ExecuteSearch returns a Query Result Set object in *pplResultSet. The
Query Result Rows are enumerated by calling the GetNextResultRow
method of the IdmaResultSet interface of this object.

The ExecuteSearch method on an individual document space Scope object
initializes the query, but may or may not synchronously retrieve or initiate asyn-
chronous retrieval of any Query Result Rows. Retrieval of Query Result Rows
may optionally be postponed until the GetNextResultRow method is called on
the Query Result Set object. Query Result Rows may all be retrieved at once
and buffered internally, or may be retrieved incrementally either singly or in
batches as GetNextResultRow is called. The choice of retrieval policy is left to
the implementation of ExecuteSearch.

The ExecuteSearch method on a merged Scope object calls the Execute-
Search method of all of its component scopes before returning.

More detail for ExecuteSearch can be found in the interfaces reference sec-
tion.

3.5.5 Query Result Sets

The Query Result Set object is the primary output parameter of [dmaScope::
ExecuteSearch.

The objects produced by a Query Result Set object are called Query Result
Row objects. The Query Result Set object generates Query Result Row ob-
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jects that satisfy the search request. Each Query Result Row object has the
properties that correspond to each property selected in the Selections list
property of the main Query Root object.

Sequencing through the Query Result Row objects is performed by calling the
IdmaResultSet:: GetNextResultRow method on the Query Result Set object.

ldmaScope o—

O_
uer Scope

[

ldmaScope::ExecuteSearch(

IldmaResultSet Oo—
O—

QueryResultSet

ldmaResultSet::GetNexResultRow( ) @

IdmaProperties o—
O_

ueryResultRow

Figure 3-9: Execution of a Query

3.5.6 Scopes and Their Creation

A Document Space Scope object provides the interface to the query engine of

a single document space. A merged Scope object provides a unified interface
to one or more document space query engines.

Any Scope object provides the metadata required to construct a query against
itself. It also provides the IdmaScope interface, which includes the Execute-
Search method. The ExecuteSearch method returns a Query Result Set ob-

ject, which can be used to return the Query Result Row objects satisfying the

query.

3.5.6.1 Properties of Scopes

A Scope object has a Searchable Class Descriptions property that is a list of
Class Description objects for each class of objects that can be searched in a
qguery operation using the Scope object. In general metadata spaces must
preserve the partial inheritance order of all of the DMA-defined classes it con-
tains. However, the partial ordering of the classes can not always be pre-
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served in a merged scope under the union option (see Merging Metadata
below). Therefore, a merged scope is permitted (but not required) to have the
searchable classes appear as immediate subclasses of class DMA.

The Scope also has an Operators property that is a list of Operator Descrip-
tion objects. Each element of this list is an object that describes a query oper-
ator supported by the Scope object. A Query Operator Description object has
properties that define which operator is being described, the data type of the
value produced by the operator, a description of the operands required by the
operator, etc.

The Class Descriptions in the Scope's Searchable Class Descriptions list pro-
vide search information. In particular, the Property Description objects in the
Properties list of these Class Description objects provide information that in-
cludes the following:

» |s Searchable: Indicating whether a property can be used in the Query Ex-
pression, and thus can be the basis of a search.

» |s Selectable: Indicating whether the property can be selected as a prop-
erty of a returned Query Result Row object.

* Query Operator Description list: Containing the Operator Description ob-
jects of query operators of which this property can be an operand.

» Is Orderable: Specifying whether this property can be used to help control
the ordering of the Query Result Rows of a query.

Class Description objects have a property, Has Include Subclasses, that spec-
ifies whether subclass searches are supported by the current class. If sub-
class searches are supported, then a query can be constructed that specifies
that rows from the class and all of its subclasses are to be returned in the
Query Result Rows. For example, if the class is Legal Documents with sub-
classes Depositions and Contracts, the query would return Query Result
Rows from all three of these classes, as long as they satisfied the search con-
dition. If the class is DocVersion, then the search spans all document classes.

Class Description objects have another property, Has Proper Subclass Prop-
erties, that specifies whether properties from the subclasses can be men-
tioned in the search condition. For example, continuing the Legal Documents
example with subclasses Depositions and Contracts, if Has Include Sub-
classes were DMA_TRUE, then the query condition could mention properties
from the classes Depositions and Contracts, even though the only class men-
tioned in the From Expression of the query contained was Legal Documents.
The Proper Subclass Property Descriptions list property of the Class Descrip-
tion object is a list of the property descriptions for all the subclasses of the cur-
rent class. This property is important: A property could be included in multiple
subclasses, and have slightly different characteristics in each one. The Prop-
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erty Descriptions in the Proper Subclass property Descriptions list resolves
how such properties should be treated in “include subclasses” queries.

Thus, if Has Include Subclasses and Has Proper Subclass Properties were
both DMA_TRUE for the DocVersion class, searches could be made across all
searchable document classes using any of the properties of any document
class in the search condition.

The Query Construction Class Descriptions list property has Class Descrip-
tions for all classes needed to construct a Query object and any of its subob-
jects. This includes Query, Query Node and all its subclasses, List Of Object,
List Of Binary, List Of Boolean, etc.

The Scope also has a Collation Sequence lds property, which is a list of the
Ids of the collation sequences supported by the scope.

A document space Scope object uses the logical connection of the Document
Space object from which it was generated to access the document space
query engine. However, the Scope object itself does not supply the IdmaCon-
nection interface.

If for some reason the connection to the document space is permanently lost
(i.e., due to an unavailable host), then the Scope object cannot be used for is-
suing ExecuteSearch. In this case, a new Document Space object and Scope
object must be constructed.

All metadata spaces are stable, including the metadata space of a Scope ob-
ject. Thus, the Scope's metadata cannot be "refreshed". Instead, a new Scope
must be constructed. Client applications can rely on the stability of metadata.

3.5.7 Query Objects

This section describes the properties of the Query object and its subtree of

dependent objects. The Query object has properties for the search condition,
plus properties that affect the execution of the query, but that have nothing to
do with the search condition. More detail on the Query object and its depen-
dent objects can be found in the reference section on objects and properties.

The properties introduced by the Query object include the following:
e Query Root object

» Batch Size Hint

* Maximum Result ltems

e Time Limit

e Collation Sequence Id
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The Query Root object is the search condition, and is represented by a sub-
tree of dependent objects.

The Batch Size Hint property is for Scopes that perform incremental genera-
tion of Query Result Rows as opposed to generating all the Query Result
Rows before returning any. It is the number of Query Result Rows to get as a
unit and save in buffers. The hint may be ignored by the implementation.

The Maximum Result Items property give a hint as to the maximum number of
Query Result Rows each document space scope should generate. The hint
may be ignored by implementations. A document space may or may not have
a default value for this property.

The Time Limit property gives a hint as to the maximum number of elapsed
seconds to allow allow for execution of the query. This the time between the
call on IdmaScope:: ExecuteSearch, and the last call on IdmaResultSet:: Get-
NextResultRow that may return a Query Result Row object. Implementations
may choose to ignore this hint. A document space may or may not have a de-
fault value for this property.

The Collation Sequence Id specifies which collation sequence all Scope ob-
jects involved in the query will use.

The Query Root object is now described in detail.

3.5.7.1 Query Root Object

The Query Root object is the root of a tree of dependent objects that specify
the main search condition. If the user specified the query using a query lan-
guage (as opposed to user interface gestures, e.g. pulldown boxes, etc.), then
the Query Root object tree may be thought of as a parse tree plus some other
properties. If there is a subquery, then one of the dependent objects is another
Query Root object which itself it the root of another dependent tree of objects,
etc.

The parse tree paradigm has numerous benefits. It decouples the client soft-
ware from the query engine software in the document spaces. It makes the
DMA API independent of the user interface. It makes DMA independent of the
qguery language used by the client, or even if a query language is used at all as
opposed to some other approach, e.g. form based Ul's. (It should be noted
that due to SQL's importance, the parse tree must fit very well with SQL. The
parse tree must also fit well with various different content based retrieval ap-
proaches, and query languages other than SQL.) The parse tree paradigm
also aids software upgrades to the computers on the network. (Older software
can deal more gracefully with unknown or extended parse tree objects from fu-
ture software releases, than older parsers can deal with future query language
syntax extensions.) The parse tree paradigm is extremely extensible, which is
critical. Finally, the parse tree paradigm has run time efficiency advantages.
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The Query Root object includes the following native properties:
e From Expression

» Selections

e Query Expression

e Orderings

« Distinct Rows Requested

The Query Root object inherits the Operands property from the Query Node
class.

The properties of the Query Root object will now be described in the above or-
der.

3.5.7.1.1 Subqueries

A Query Root object (and descendents) may appear as an operand of an op-
erator in the Query Expression subtree of a superior Query Root, forming a
subquery. The subquery Query Root may have zero, one or more elements in
its Selections list, depending on the operator for which the subquery is an op-
erand.

In considering the Operand Description which admits a subquery the following
rules apply:

« Asubquery is considered to be an expression. Thus the Allows Expression
property of the Operand Description must be TRUE.

« If the Selections list of the subquery is empty, the subquery is considered
to generate a singleton result of data type Class. Thus the Allows Single-
ton property of the Operand Description must be TRUE and the Operand
Data Type Property must specify DMA_DATATYPE_CLASS (or DMA _
DATATYPE_ANY). The EXxists operator is the only operator defined in DMA
1.0 which accepts such an operand.

» If the Selections list of the subquery contains exactly one element, the
subquery is considered to generate a list result of data type corresponding
to the data type of the select property. Thus the Allows List property of the
Operand Description must be TRUE and the Operand Data Type property
value must match with the data type of the selection property (or must be
DMA_DATATYPE_ANY). The various "In" operators specified in DMA 1.0
accept such an operand.

» If the Selections list of the subquery contains more than one element, the
subquery is considered to generate a list result of data type Object. Thus
the Allows List property of the Operand Description must be TRUE and the
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Operand Data Type property must specify DMA_DATATYPE_OBJECT (or
DMA_DATATYPE_ANY). There are no well-known operators specified in
DMA 1.0 that accept such an operand.

3.5.7.1.2 From Expression

The value of the From Expression property is the root of a tree of dependent
objects that includes an object for each searchable class involved in the query,
and the conditions which relates those searchable classes. (In SQL, these
conditions are called "join" conditions.)

Since, as in SQL, a searchable class may occur more than once in a From Ex-
pression object tree, the client must assign a unigue non negative integer to
each searchable class object in the From Expression object tree. The proper-
ties in the Selections, Query Expression, and Orderings use the value of this
number to refer back to the particular instance of the searchable class in the
From Expression object tree to which they belong. This integer valued prop-
erty of Query Searchable Class objects is called Searchable Class Occur-
rence.

The From Expression object maps well to the SQL 92 "from" clause. The From
Expression corresponds to a basic subset of what the SQL 92 standard al-
lows. A simple linear list of searchable classes as in the SQL 89 standard does
not give enough control to the query composer as to how classes are joined.
Plus, SQL 89 leaves it to proprietary extensions to specify the type of join de-
sired (e.g., inner, left outer, etc.). The From Expression eliminates these prob-
lems, is in line with industry standard practice, and makes it easier for non-
SQL based query engines to get a handle on what classes are being joined
and in what order.

In order to understand how searchable classes are related in the From Ex-
pression, one must understand something about the various types of joins in
SQL. There are at least the following types of joins in SQL.:

* INNER JOIN

LEFT OUTER JOIN

RIGHT OUTER JOIN

FULL OUTER JOIN

CROSS JOIN

Consider equi-joins, i.e., joins in which a property in the first searchable class
has a value equal to a property in the second searchable class. The inner
equi-join is often what is wanted.
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However, what happens when one of the properties is null, say, the property
for the rightmost searchable class? The answer for inner joins is that no row is
returned in the answer set. This is sometimes undesirable:

Suppose the first searchable class is "Specs", a subclass of DocVersion, with
properties OIID and SpecNumber. Suppose the other searchable class is "Au-
thors", with properties SpecOIID, Name, Address, and PhoneNum. Suppose
the query was "get the spec whose SpecNumber is 1234 and also get the in-
formation about all its authors". Then, you want to join the row in Specs to the
rows in Authors on the condition "Specs.OIID = Authors.SpecOIID".

Suppose that you enter information about a particular spec. with spec number
1234 into the document database, but at the time that you enter it, you don't
know anything about the authors. Then using an inner join in your query would
give you no Query Result Row. Most query authors wouldn't like that. They
would want to get the row from Specs even though it doesn't join to anything in
Authors. This is why the left outer join was invented. It does exactly that.

The right outer join does what the left outer join does, but from the point of
view of the second searchable class.

The full outer join is a combination of a left outer join and a right outer join.

Finally, the cross join is simply the Cartesian product. Generally, a full blown
Cartesian product is seldom, if ever, what is desired, but that's what SQL gives
you if you mention more than one table in the "from" clause, and don't do a
join. For Cross Joins, the last operand of the Query Join Op object is null.

In DMA, joins are performed only within document spaces, never across docu-
ment spaces.

It is possible for the From Expression object to consist of a single searchable
class operand. In that case the searchable class is not joined with any other.

If more than one searchable class is involved, then the searchable classes will
be joined together, and the value of the From Expression property is a Query
Join Op object that is the root of a tree of dependent objects. For example,
suppose searchable class S1 is to be joined to searchable class S2, and the
properties involved are S1.P1, and S2.P2 . Suppose the P1 and P2 properties
are integers. Further suppose that the type of join is "inner join". Using SQL 92
notation, this could be written as "S1 INNER JOIN S2 ON S1.P1 = S2.P2".
That would be represented by the following From Expression object tree:

October 1998 Document Management Alliance 1.0 Specification 3-65



DMA Architecture
DMA Query Model

O— QueryJoinOperator
JoinOperatorld:

O— DMA_JOINOP_INNER
Operands: o

IncludeSubclassesRequested: FALSE

Operatorld:
dmaQueryOperator_Equallnteger32
Operands: o

QuerySearchableClass
SearchableClassld: <Id of S1> O—
SearchableClassOccurrence: 0

- uen A
SearchableClassld: <Id of S2>
O— SearchableClassOccurrence: 1 C : :
ListOfObject
IncludeSubclassesRequested: FALSE O—

/ 1

SearchableClassOccurrence: 0
O | Propertyld: <Id of P1>

v

SearchableClassOccurrence: 1
Propertyld: <Id of P2>

Figure 3-10: Example "From Expression”

The class of the From Expression object must be either Query Searchable
Class or Query Join Operator. In the first case, no join is involved, and there is
only one node in the From Expression object tree. In the second case, at least
one join is involved. Only the first operand of the Query Join Operator object
may be another join Query Join Operator object. The second operand must be
a Query Searchable Class object. This means, that the From Expression tree
can only extend down its leftmost branch. Thus, the joins are performed in a
simple linear sequence.

Sometimes, e.g., in the case of the EXISTS operator, it is necessary to specify
additional joins in the Query Expression. These joins specify conditions of the
form "S1.P1 = S2.P2", just as for "ON" conditions in the From Expression.
These joins are inner joins.
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3.5.7.1.3 Selections

The purpose of the Selections property is to designate the Property values to
be included in each Query Result Row.

The Selections property is object valued. It is a list of objects of class Query
Node. All the list elements must be of class Query Property. Each property in
the list must be a property of a searchable class in the Scope object's Search-
able Class Descriptions list. Furthermore, each property in the list must have
the value DMA_TRUE for the Is Selectable property of its Property Description
object.

Note that, as previously explained, the value of the property Searchable Class
Occurrence of Query Property objects refers back to a unigue occurrence of a
Query Searchable Class object in the From Expression of the Query Root ob-
ject.

The Selections list must not be null for the main query. It must be null for sub-
gueries that are operands of the EXISTS operator. The Selections list must be
non-null for subqueries under the IN operators, and, it must contain exactly
one element of class Query Property, which is a base datatype property of a
persistent object.

3.5.7.1.4 Query Expression

The Query Expression property is the root of a tree of dependent objects that
specify a Boolean search condition. If the Query Expression property is NULL,
then no constraint is put on the persistent objects to be selected. If the Query
Expression property is not NULL, then it is the root of an operator/operand
subtree of Query Node objects that specifies a Boolean condition. If the value
of the Boolean condition is DMA_TRUE, the current objects under scan are re-
turned in the Query Result Set. Otherwise, they are not.

The issue of partially defined expressions can arise when queries are done
with merged Scope objects, and when some properties have no value (i.e., are
NULL).

3.5.7.1.4.1 Query Execution With Merged Scopes

Consider the case that the Scope object involved in the query is a merged
Scope object, as opposed to a Scope object for an individual document space.
The metadata of the component Scope objects is merged together to form the
metadata for the merged scope object. There are two merge options (which
will be discussed in detail below) - union and intersection. The intersection op-
tion retains only metadata common to all the component scopes. The union
option takes the set union of the metadata of the component scopes. Thus,
under the union option, the metadata of the merged scope may have search-
able classes, properties, and query operators that are not defined in some of
the component scopes.
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The ldmaScope:: ExecuteSearch method of the merged scope object passes
the query on to each of the component Scope objects by calling their IdmaS-
cope:: ExecuteSearch methods. It saves the Query Result Set objects re-
turned by the component scopes and enumerates all the Query Result Rows.
It merges the Query Result Row objects and returns the them through the
Query Result Set object returned from the original ExecuteSearch call on the
merged Scope.

Thus, it can be seen that in the case of the union option for merging metadata,
if the query passed on to the component scopes is not modified, the Execute-
Search method of a component scope can be passed a Query object contain-
ing classes and properties that are not defined in that component scope. This
gives rise to the issue of partially defined expressions.

3.5.7.1.4.2 Partially Defined Query Expressions

It is important to note that partially defined expressions can arise in Query Ex-
pressions even if all classes, properties, and operators are completely defined.
For example, consider the Query Expression "X /Y > Z". Suppose the value of
Z is zero in the current row under scan by the query engine of a document
space. What happens, you might ask? As another example, consider the
same query expression, only this time, in the current row under scan, Z is non
zero, but X has no value (alternatively, one could say that X is NULL). What
happens, you might ask?

The answers to these questions in ANSI standard SQL are as follows.

If any part of an arithmetic expression is undefined, the whole arithmetic ex-
pression is considered undefined. This includes division by zero, NULL prop-
erties, etc.

If any part of a string expression is undefined, the whole string expression is
considered undefined. This includes NULL properties, etc.

For operators that can produce a Boolean value, a third truth value is added

called UNKNOWN. In SQL, there are manifest constants that can be used in
gueries for all three truth values: TRUE, FALSE, and UNKNOWN. This is re-
ferred to as "three valued logic". If part of the expression is not defined, but it
doesn't matter, then TRUE or FALSE is returned. If the undefined part of the

Boolean expression can affect the truth value of the expression, then the ex-
pression evaluates to UNKNOWN.

A relational operator (e.g., ">", ">=", "<", "<=", "=","I=", etc.) returns UN-
KNOWN if either of its operands is undefined. (Note that this implies that "x =
x" evaluates to UNKNOWN if x is NULL.)

The logical operators AND, OR, and NOT can return TRUE, FALSE, or UN-
KNOWN. The logical operator evaluates to TRUE or FALSE if the partially de-
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fined expression matters to the value of the expression. Otherwise, it
evaluates to UNKNOWN.

For "A AND B", if A or B or both is FALSE, the value of the expression is
FALSE. If A is TRUE, the value of the expression is B. If B is TRUE, the value
of the expression is A. Thus, for example, if A is TRUE, and B is UNKNOWN,
then the value of "A AND B" is UNKNOWN.

For"X OR Y",if X or Y or both is TRUE, the value of the expression is TRUE. If
X is FALSE, the value of the expression is VY. If Y is FALSE, the value of the ex-
pression is X. Thus, for example, if X is FALSE, and B is UNKNOWN, the value
of "X OR Y" is UNKNOWN.

For "NOT Z", if Z is TRUE, the value is FALSE, and if Z is FALSE, the value is
TRUE. If Z is UNKNOWN, the value of "NOT Z" is UNKNOWN.

Query Expressions are Boolean expressions. (The terminology "Boolean ex-
pression” is used by SQL, even though there are three truth values, not just
the traditional two.)

The rule in ANSI standard SQL that determines whether the current row under
scan is included in the result set or not is this: The current row (or set of joined
rows) under scan is returned as one of the Query Result Rows if the truth
value of the Query Expression is TRUE. Otherwise, the row is not returned. In
other words, if the Query Expression evaluates to UNKNOWN or FALSE, the
row (or set of joined rows) is omitted from the Query Result Rows.

In order to deal with performing queries on merged scopes formed under
union rules, DMA query adopts the standard three valued logic of ANSI SQL,
and extends it in the obvious way to undefined classes and properties. Thus,
for example, in a Query Expression, if a property is undefined, it is usually
treated as if it were defined but NULL when a copy of the Query object is mas-
saged. This massaging of Query objects to eliminate undefined classes and
properties is referred to as “three valued elimination”.

The rules of three valued elimination are developed by making the obvious
and straightforward extension of the philosophy of three valued logic. In three
valued elimination, for arithmetic operators and other operators in the Query
Expression whose return value is of one of the DMA base datatypes other
than Boolean, an undefined property anywhere in the subexpression below
the operator results in the closest ancestor relational operator node above the
operator being replaced by the DMA_UNKNOWN truth value constant node.

In the case of a merged Scope object formed under union combination rules,
the ExecuteSearch method of the merged Scope object is permitted to make
an internal copy of the original Query Expression, massage it using three val-
ued elimination, and then pass it on to a component scope, so that the Execu-
teSearch methods of the component Scope objects see only queries for which
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everything is defined as far as the metadata of the component Scope object is
concerned.

3.5.7.1.4.3 Operations Across Document Spaces

None of the well known operators defined by DMA can be evaluated with oper-
ands that come from different component scopes. The merged scope is al-
lowed to treat as undefined any operand which is undefined relative to the
component scope to which the query is being delivered. A query expression is
evaluated relative to each component scope as if the operands from other
component scopes are undefined. Three valued elimination is used to elimi-
nate the undefined operands in the query.

A Document Space may or may not support three valued elimination, but it is
required to support three valued logic. If three valued elimination is needed
and is not available, the query fails with a query construction error.

3.5.7.1.5 Orderings

The Orderings property is a list of Query Order By Node objects that control
the ordering of the Query Result Rows. Each Query Order By Node object re-
fers to an element in the Selections list via its Selections Index property, and
indicates whether the order is ascending or descending via its Descending
Requested property. The ordering is a multi-part ordering. The main ordering
is on the first element in the Orderings list. Then, the ordering within that is on
the second element in the Orderings list, etc.

The collating sequence to be used by all the Scope objects involved in the
qguery can be specified by setting the Collation Sequence Id property of the
Query object. If this property is not set in the Query object, then (a) if the
Scope is for a Document Space, its default sequence is used, and (b) if the
Scope object is a merged Scope object, an attempt is made to find a collation
sequence supported by all the component scopes. If the component scopes
do not have a collation sequence in common, the ExecuteSearch method re-
turns an error.

Properties that are defined in the current Query Result Row may have a NULL
value. As far as the Orderings list is concerned, the NULL value collates be-
fore all other values.

3.5.7.1.6 Distinct Rows Requested

The Distinct Rows Requested property of the Query Root object specifies
whether duplicate Query Result Rows are to be discarded or not. If duplicates
are to be discarded, you can expect a sort to be involved, and you can expect
to wait until all Query Result Rows are retrieved and sorted before the first
Query Result Row will be returned by the IdmaResultSet:: GetNextResultRow
method on the Query Result Set object.

October 1998

Document Management Alliance 1.0 Specification 3-70



DMA Architecture
DMA Query Model

If the Has Arbitrary Order By property is DMA_TRUE for all component Scope
objects of a merged Scope object, then the middleware (i.e., the software im-
plementing the merged Scope object) need not perform a sort and suppress
duplicate Query Result Rows. What the middleware is free to do instead is to
extend the Orderings list in the copies of the query passed to the component
Scope objects such that it includes all the elements of the Selections list.
Then, the middleware can perform a merge on the Query Result Row objects
returned from the component Query Result Set objects instead of a sort. Note
that the middleware can't just set the Distinct Rows Requested to DMA_TRUE
in the copies of the Query object passed on to the component Scope objects
and assume there will be no duplicate Query Result Rows. While doing that
would cause the component Query Result Set objects to return distinct Query
Result Rows, there can still be duplicate Query Result Rows across the com-
ponent Query Result Set objects, and it is not necessarily the case that the
Query Result Rows returned by the component Query Result Set objects will
all be sorted in exactly the same way.

3.5.7.2 Example Query Object

Suppose one wanted to find the titles of all documents with "Smith" as any part
of the name of the Author. This could be done with the query "SELECT Title
FROM DocVersion(InclSubclasses = TRUE) WHERE Author LIKE
'%Smith%". This would find all documents regardless of their searchable

class. The Query object and its dependent subobjects would look like the fol-
lowing:
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O Query
BatchSizeHint: null
O— MaximumResultitems: null
TimeLimit: null
CollatingSeqld: null
QueryRoot: /.
O— QueryRoot
FromExpression:
O— Selections;
Orderingsnull .\
DistinctRowsReguested: DMA_FALSE \
leryExpression
? o—]
/ O— ListofObject
o ’
Oo— uerySearchableClass
O— SearchableClassld: <id of DocVersion> O—— QueryProperty
SearchableClassOccurrence: 0 O—— SearchableClassOccurrence: 0
IncludeSubclassesRequested: DMA_TRUE Propertyld: <id of Title>
O— QueryOperator
(O—— QueryOperatorld: dmaQueryOperatorld_Like
Operands: /.
Oo—
O— ListofObject
/ \
oO—-/ .
O— QueryConstantString
QueryProperty ConstantDataype; S&TtaDrK%An'IrJYPE STRING
SearchableClassOccurrence: 0 Oo— onstantDatatype: T =
O—— Queny P - <id of Authors ConstantisList: DMA_FALSE
QueryPropertyld: <id of Autho ConstantValueString: "%Smith%"

Figure 3-11: Example Query Object

3.5.8 Query Result Sets

A Query Result Set object is the vehicle for delivering the results produced by
a query. The objects returned by calling IdmaResultSet:: GetNextResultRow
of a Query Result Set object are called Query Result Row objects. They are
delivered in the order specified in the Orderings list of the Query object, as-
suming that the Ordering list is not null. Each element of the Orderings list re-
fers back to an element in the Selections list of the Query object.

3.5.8.1 Query Result Set Objects

Query Result Set objects are returned by IdmaScope:: ExecuteSearch.
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All Query Result Set objects support the IdmaResultSet interface, which in-
cludes the methods GetNextResultRow, TerminateResults, and ReExecute-

Query.

The GetNextResultRow method is used to produce each Query Result Row
object that satisfies the query.

The TerminateResults method stops further query results from being pro-
duced from the underlying Query Result Set Object.

The ReExecuteQuery method can be used to restart the query without re-
building the Query object and without calling ExecuteSearch again. The Query
Result Row objects produced (by GetNextResultRow) after ReExecuteQuery
is called will reflect any relevant changes made to the persistent stores of the
document spaces involved in the interim.

3.5.8.2 Query Result Row Objects

Query Result Row objects are generated by IdmaResultSet:: GetNextRe-
sultRow. The result row object contains a sequence of properties that corre-
spond one-to-one with the properties specified in the Selections list of the

query.

Unlike the other DMA objects, the Property Description list of the Class De-
scription object of a Query Result Row object must be created dynamically at
guery execution time. This is because the Selections list elements are not
known until IdmaScope:: ExecuteSearch is called to generate a Query Result
Set object.

The Query Result Row object is self describing, and every Query Result Row
produced from the same Query Result Set object for the same query has the
same metadata information. The Property Descriptions list of the Class De-
scription object of a Query Result Row object begins with Property Descrip-
tions of some properties defined by DMA (and possibly some implementation
defined properties), and ends with a contiguous list of the Property Descrip-
tions of the Properties in the Selections list, in the same order in which these
Properties appear in the Selections list.

The value of the Select List Offset property is an index into the Property De-
scriptions list of the Class Description of the Query Result Row object of which
the Select List Offset property is a Property. The value of the Select List Offset
property is the list index of the Property Description of the first Property in the
Selections list.

Thus, given a Query Result Row object, the client can obtain the value of the
Property Descriptions list property (say L) of its Class Description, as well as
the integer value of its Select List Offset property (say X). Then, starting with
the list element at index X of list L, the client can sequence through the Prop-
erty Descriptions of the Properties in the Selections list, in order of increasing
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list index. Similarly, by calling the appropriate IdmaProperties:: Get-
PropVal{datatype}Bylndex method with index value equal to X plus the (zero
relative) index into the Selections list, the client can obtain the values corre-
sponding to the Selections list elements in the current Query Result Row ob-
ject. This is true, even if the same property appears more than once in the
Selections list. In contrast, note that the IdmaProperties:: Get-
PropVal{datatype}Byld methods can not be used to get the values of all the
Selections list elements if a property is selected more than once, because
these methods have no way to distinguish between the multiple occurrences.

Therefore, using the GetPropVal{datatype}Bylndex methods instead of the
GetPropVal{datatype}Byld methods of IdmaProperties to get the values of the
properties of a Query Result Row that were in the Selections list of the query
is required, so that Query Result Row properties can keep their proper Id val-
ues, even if they appear more than once in the Selections list. The Get-
PropVal{datatype}byld and PutPropVal{datatype}Byld methods return the
error DMARC_BAD_PROPID when used on Query Result Row objects to ac-
cess properties that appear in the Selections list of the query. This restriction
does not apply to properties in the Query Result Row that were not in the Se-
lections list of the query.

Each Query Result Row object produced from the same Query Result Set ob-
ject has the same metadata information. This is true, even if some selected el-
ements have null values in the current Query Result Row object. If an attempt
is made to obtain the value of a property from the current Query Result Row
object that is null, the DMARC_VALUE_NOT_SET result code is returned (the
same as for any property of any DMA object that has a null value).

Query Result Row objects do not support the IdmaConnection interface.

However, if the Object Instance Id property is in the Selections list, its value
can be obtained and passed to the IdmaDocSpace:: ConnectObject() method
(assuming this method is available). The ConnectObject method will then at-
tempt to create a scratchpad DMA object connected to a persistent object in
the target document space.

Likewise, if a Selections list element is an object valued property (such as the
This property of a class in the From list), and the element has a corresponding
value in the current Query Result Row, accessing that object valued property
will result in a DMA object that provides the appropriate interfaces. Thus, for
example, the object might provide the IdmaConnection interface.

Query Result Row objects delivered to the client must be released by the cli-
ent.
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3.5.8.2.1 Result Row Class Descriptions

3.5.8.2.1.1 Duplicate Id's

It is not possible to search properly within a single document space if two
classes have the same Id. Therefore, this is considered a bug in the document
space schema. Similarly, properties should only have the same Id (i.e., has an
alias in common) if they are the same. It is a rule of the metadata model that
the property descriptions of a single class description be distinct — they have
no property Id in common.

This rule is relaxed for Query Result Row Class Descriptions. They are syn-
thetic, and dynamically created depending upon the query. In constructing the
Query Result Row Class Description it is permissible to reuse the correspond-
ing property Id's and property descriptions of Selections elements, even
though this may result in duplicate properties in the Result Row Class De-
scription. The Result Row properties corresponding to the Selections list prop-
erties may be only by accessed by index, not by Id, as explained above. The
only properties of the Result Row accessible by Id are those not produced
from the Selections list. This prevents duplication of Id’s having any effect on
the use of the result row, including access to properties of the Result Row ob-
ject itself.

The client can construct a query with the same property in the select list more
than once. This probably won't matter, unless, possibly, you want to save the
Query Result Set object and query it later according to Properties in its Selec-
tions list. Therefore, it is allowed but not required that an implementation dis-
ambiguate the properties in a Query Result Set Class Description.

3.5.8.2.1.2 Synthesized Object Properties

A Query Result Set object may, but is not required to, synthesize Query Result
Row class property descriptions for its projection of Selections list elements. If
property descriptions are synthesized, rather than reused from some other
metadata space, there are a number of properties in the Selections property
descriptions that become irrelevant and are appropriately omitted in the Query
Result Row class description.

The following table illustrates allowable simplifications of the Property Descrip-
tion properties in the synthesized Query Result Row Class Description, for
those properties in the Selections list of the query. All synthesized Query Re-
sult Row properties are effectively System Generated and Read Only, whether
or not the Property description specifies that.
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Table 3-1 Property Descriptions

Property Name Implemented Value Req'd Comment

OlID - - Not useful

Class Description Yes Yes Some metadata space’s property Descrip-
tion Class applicable to this Property De-
scription instance

This - - Not useful

Create Pending - - Not useful

Update Pending - - Not useful

Delete Pending - - Not useful

Display Name Yes - optional: ideally the scope’s name for the
selected property, perhaps with some qual-
ification that reflects the selection or From
class.

Descriptive Text Yes - optional: ideally the scope’s description for
the selected property, reflecting the nature
of the selection also.

Ids Yes Yes Not useful. Can be the scope’s values.

Property Data Type Yes Yes The correct data type (e.g.., object)

Cardinality Yes Yes As appropriate.

Is Selectable Yes Yes Not useful.

Is Searchable Yes Yes Not useful.

Is Orderable Yes Yes Not useful.

Query Operator De- Yes - optional: Empty list preferred to maintain

scriptions metadata space simplicity.

Is System Generated | Yes Yes Always true.

Read Only Yes Yes Always true.

Is Value Required Yes Yes true only if values were required for the se-
lected property of the scope and all result
rows have a value for the property.

Is Hidden Yes Yes Always false for result row properties corre-
sponding to Selections elements; can be
true for all other properties.

Default Value Yes - Not useful.

Property Selections Yes - Not too useful. Can be hints to applicaton

{data type}

about values that will be found. Copy the
values from the scope’s Property Descrip-
tion. For object valued properties, should be
omitted to simplify metadata space interac-
tions.

October 1998

Document Management Alliance 1.0 Specification 3-76



DMA Architecture
DMA Query Model

Property Name

Implemented Value Req'd Comment

Property Maximum
{data type}

Yes - Can be hint to applications about the range
the values will be in. Obtained from the
scope’s Property Description.

Property Mininum
{data type}

Yes - Can be hint to applications about the range
the values will be in. Obtained from the
scope’s Property Description.

Required Class

Reflective Property Id

Yes - Not useful. Null value maintains metadata
space simplicity for the result set.

Yes - Cannot be synthesized. Should always be
omitted.

3.5.9 Searching Across Multiple Repositories

The key feature of DMA is the ability to perform queries across multiple, heter-
ogeneous, legacy Document Space repositories. Clients accomplish this by
calling the IdmaScope:: ExecuteSearch method on a merged Scope object
and then using the merged Query Result Set object returned by Execute-
Search. By using the merged Scope object and merged Query Result Set ob-
ject, the client is, in effect, able to treat the combination of the component
Scope objects as if they were a single Scope object. The software that imple-
ments the merged Scope object, the merged Query Result Set object, merged
Query Result Row objects and that coordinates the queries across the compo-
nent Scope objects is called middleware.

The merged Scope object (1) presents a unified view of the set of Document

Space (and/or merged Scope) objects that are its Component Scope objects,
(2) provides coordination of queries across its Component Scope objects, and
(3) merges Query Result Row objects from the Query Result Set objects pro-
duced by its Component Scope objects into a single sequence of Query Re-
sult Row obijects.

Merged Scope objects, the merged Query Result Set objects, and the merged
Query Result Row objects present exactly the same set of DMA COM inter-
faces as do Scope objects, Query Result Set objects, and Query Result Row
objects of individual Document Spaces, respectively.

It is required that the middleware rely on only the public DMA interfaces on its
component Scope objects to merge their metadata into a single set of meta-
data for the merged Scope object. It is also required that the middleware rely
on only the public DMA interfaces of its component Scope objects, the Query
Result Set objects, and the Query Row objects to perform queries. Since only
publicly available interfaces are used, any client could provide the functionality
of merged scopes, if it so desired. The middleware may take advantage of ad-
ditional interfaces and additional properties of the component Scope and Re-
sult Set objects, e.g., for performance reasons, but it must not depend on any
such provisions in order to operate successfully.
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3.5.9.1 Creating a Merged Scope Object

The following object instance diagram illustrates the creation of a merged
Scope object from component Scope objects.

O— et
o— o—
Scope Scope
e ee
X
0 N -1
O—
o— - d N m
ListOfObj IdmaScopeFactory System

ldmaScopeFactory::CreateScope(

ldmaScope o—
O—

Figure 3-12: Creation of a Merged Scope Object

A Merged Scope object is constructed from a list of component Scope objects
(typically these would be Document Space Scope objects). The middleware
merges the metadata of the component Scope objects and presents a unified
view of the merged metadata as the metadata of the merged Scope object.

This specification does not provide for coordinated update across multiple re-
positories. Update of only one document space repository at a time is speci-
fied.

This specification does not provide for updating of metadata.

The only mechanism specified for cross repository references (including con-
tainment) is that a transfer element of a rendition of a document may be a
URL.

The merged Scope object is constructed from other Scope objects. Therefore
the operations that it can perform are limited by the methods that can be per-
formed on its component Scope objects. Thus, if one of its component Scope
objects loses its Document Space connection, the ExecuteSearch method will
become unavailable on that component Scope object.
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Since a Merged Scope object presents a merged view of the metadata of sev-
eral component Scopes that can be very different, there is a distinct possibility
that the merged Scope object is not very useful. However, in general, given
that there is a reasonable attempt by Document Space administrators to use
common classes of objects and properties, merged Scope objects can be a
powerful tool.

If a merged Scope object is built using the union rules (see below), a client
may be able to construct a query expression that a Document Space may not
fully understand. If this is the case, then three valued elimination (see the
above section on “Partially Defined Query Expressions”) can optionally be
used to make the query meaningful. The bRequestElimination parameter to
the ExecuteSearch method influences how three valued elimination is used to
reduce partially understood queries to fully understood queries. Clients (other
than merged Scope implementations) should pass DMA_FALSE for the value
of this input parameter, for then ExecuteSearch will return errors for malformed
gueries instead of attempting to execute the reduced query and possibly re-
turning confusing results. Returning errors is normally the desired behavior in
this case.

3.5.9.2 Merged Scopes Are an Optional Feature

In order to support the trivial case of the use of DMA without merged Scope
objects, the existence of merged Scope objects is optional. That implies that
the System object is not required to support the ldmaScopeFactory:: Create-
Scope method. In the event that this method is not supported, the client is lim-
ited to performing query operations to a single Document Space, or must
perform its own unification of Document Space Scopes.

3.5.9.3 Query Execution With Merged Scopes

The following diagram illustrates the objects involved in executing a query on a
merged Scope object.
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Figure 3-13: Objects Involved With Merged Scope

In the above diagram, the lowest Scope object in the diagram is the merged
Scope object. It keeps internal interface pointers to two component Scope ob-
jects which are higher in the diagram. Internal interface pointers are indicated
by thin line arrows in the diagram. Method invocation on one object that gener-
ates a new object is indicated by a wide arrow that is labeled with the name of
the method invoked. The client's original Query object is the lowest Query ob-
ject in the diagram. The client's call on the ExecuteSearch method takes this
object as a parameter. This is indicated by a thin line arrow from the Query ob-
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ject to the parentheses of the ExecuteSearch method. The upper two Query
objects in the diagram are generated by the client's call on ExecuteSearch.
The two generated Query objects need not be identical to the original Query
object. The middleware is allowed (but not required) to copy the original Query
object, massage it (e.g., by using three valued elimiation, or by modifying the
Orderings list, etc.), and pass it on to the ExecuteSearch method of a compo-
nent Scope object. Remember that ExecuteSearch does not keep a pointer to
the Query object passed to it. Therefore, the upper two Query objects in the
diagram would be released by the middleware after it calls the ExecuteSearch
method on the component Scope objects. The Query Result Set object gener-
ated by the client's original ExecuteSearch call keeps internal interface point-
ers to the Query Result Set objects generated by the secondary
ExecuteSearch calls on the component Scope Objects.

The Class Description of the Query Result Row objects are synthesized from
the Selections list and the metadata of the underlying Scope object by Execu-
teSearch. The Property Description list of this Class Description includes de-
scriptions of properties corresponding to all elements of the Selections list.
There is a positional correspondence between the elements of the Selections
list of the Query object and a sequence of Property Descriptions in the Prop-
erty Description list of the Query Result Row object. This has already been de-
scribed above.

If the Orderings list of the Query object is not null, Query Result Row objects
are enumerated by the ldmaResultSet:: GetNextResultRow method of the
merged Query Result Set object in the order defined by the Orderings list. As
stated above, the middleware might enhance the Orderings list. A reason the
middleware might do this is to return unique Query Result Row objects by per-
forming a merge instead of a sort of the Query Result Row objects returned by
the component Query Result Set objects.

The ExecuteSearch method on a merged Scope object is required to call the
ExecuteSearch method on each of its component Scope objects before it re-
turns.

3.5.9.4 Merging Metadata

If there were no commonality across document spaces, then querying across
multiple repositories would be uninteresting. But, as it turns out, there usually
is, in fact, some commonality across document spaces. However, this com-
monality is often obscured by technical details.

For example, the name of a subclass of DocVersion might be "Depositions" in
one document space, and "depositions" in another, and "DEPOS" in a third. A
fourth document space might have the name of the depositions class in Kanji
or Shift-JIS or Hebrew character set. And yet, these searchable classes are
semantically close enough, that the client wishes to consider them the same
for purposes of his query. This same problem exists for properties and rela-
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tionship types. The problem may be referred to as the unification problem.
We wish to unify these different searchable classes (and properties and rela-
tionships) across the document spaces when they are semantically the same
as far as the users are concerned. DMA abandons the approach of unifying
searchable classes, properties, relationship types, etc. by name. Instead,
DMA unifies strictly by Id.

3.594.11d's

Searchable class Id's, property Id's, Query Result Set Id's, Query operator
Id's, collating sequence Id's, etc. are of type Dmald, which is defined to be a
standard DCE UUID structure. DCE UUID's are unique over all space and
time. COM clients are familiar with DCE UUID's, because COM interface ID's
are DCE UUID's. Reliance is placed on the wonderful feature of Dmald values
that each Dmald value ever generated is unique over all time and space. This
prevents naming collisions without the need for a central registration authority,
and thereby facilitates adding properties, adding operators, add collating se-
guences, uniquely identifying queries in progress for purposes of cancellation,
etc.

Searchable classes, properties, relationship types, etc. are assigned Id's to
identify them. In order to promote cross repository query interoperability, each
searchable class, property, and relationship type can potentially be assigned a
list of alias Id's. DMA defines two properties (or classes) to be semantically the
same if the intersection of the Ids property lists is non-null, i.e., when the two
lists have at least one Id in common. When such a match exists, we say that
the properties, (or classes) are unifiable. When such a match does not exist,
we say that the properties (or etc.) are not unifiable. Unified searchable
classes and properties are considered to be semantically the same for pur-
poses of cross repository query.

When merging metadata either under union or intersection, the resulting value
of the Ids property in the unified class or property or operator is always the in-
tersection of the Ids.

The first step in the unification process is merging searchable classes.

3.5.9.4.2 Merging Searchable Classes

A scope object instance includes a snapshot of the metadata of an individual
document space, or is a merged Scope, and the metadata is the result of a
merge from one or more individual Document Space Scopes. The individual
Document Spaces provide Scopes with the metadata of the individual Docu-
ment Space. The middleware merges component Scope metadata into a
merged Scope.
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3.5.9.4.2.1 Searchable Class Hierarchy

In general, it is impossible to unify the searchable classes of two component
scopes and yet preserve the partial ordering of both class hierarchies in the
merged scope. The following are two cases where the partial ordering of the
class hierarchies can not be preserved in the merged hierarchy. In the figures,
class A unifies with class A', and class B unifies with class B'.

Case 1

Case 2

Figure 3-14: Cases Where Partial Ordering Cannot Be Preserved

Therefore, DMA takes the position that a merged scope is permitted (but not
required) to have the searchable classes appear as immediate subclasses of
class DMA. The Searchable Class Descriptions property lists all the search-

able classes of the Scope.

Nothing of critical importance is lost, since the full class hierarchies for all of
the individual document space scopes are still available to the client. What is
critical is to maximize interoperability. By not requiring strict mapping between
the class hierarchies of individual document spaces, interoperability is maxi-
mized.
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3.5.9.4.3 Merge Options

The client must choose one of two options for merging the metadata of individ-
ual document space scopes - union or intersection. The intersection option
keeps only the metadata common to all individual scopes. The intersection
might be empty. The union option keeps all the metadata of all the individual
scopes, unifying as much as it can. It is expected that the union option will be
more useful to DMA clients. It is also expected that the query expression part
of most queries will concentrate mostly on unifiable searchable classes and
properties.

In DMA 1.0 neither union nor intersection of metadata is required to be sup-
ported.

The creation of a merged scope is allowed to fail for certain combinations of
component scopes under both union and intersection.

The searchable classes of the component scopes are merged in a pairwise
manner. Thus, if class A in the first component scope unifies with class A' in
the second component scope, that is because they have at least one alias
class ID in common. If class A" in the third component scope unifies with class
A' in the second component scope, that is because they have at least one
alias Id in common. However, there is no guarantee that class A and class A"
have a common alias Id. We take the position that the third class does not
unify with the first two. Thus, the final result of unification may depend upon
the order in which unification is attempted. In order to make the result definite,
we specify the following rules.

1 The component scopes are scanned in increasing listindex order. The final
merged scope is developed incrementally by merging in one component
scope at a time.

2 The classes of the current merged scope and the current component scope
are scanned in increasing list index order. Each class in the component
scope is attempted to be merged with the current class in the merged
scope. The outer loop is on the merged scope, and the inner loop is on the
component scope. When two classes unify, the alias list of the final merged
class is the intersection of the two alias lists, both under union and intersec-
tion rules.

3 When two classes unify, the properties of the classes are scanned in in-
creasing list index order. The outer loop is on the class in the merged
scope, and the inner loop is on the class in the component scope. When
two properties of two classes unify, the alias list of the final merged property
is the intersection of the two alias lists, both under union and intersection
rules.

Once it has been discovered that two searchable classes unify, their metadata
must be unified under the option chosen - union or intersection.
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3.5.9.4.4 Merging Class Descriptions

3.5.9.4.4.1 Merging the Name Property Index Property

The Name Property Index property of a merged class description will have a
value if and only if all the component classes which unified into the merged
class have a value for Name Property Index and the properties thereby identi-
fied unify.

3.5.9.4.4.2 Merging Property Descriptions

If two properties should be unified according to their primary and alias Id's,
then they both must have the same base datatype. Also, the two properties
must also have the same cardinality. In other words, both must be scalars, or
both must be lists, or both must be enumerations. Otherwise, the merge fails
and returns an error. The sizes of the two properties may differ, their maximum
and minimum values may differ, and their list of allowable values may differ.

The following are the rules for combining the Property Descriptions of two uni-
fied searchable classes under the union option:

» Property Descriptions are unified on the basis of their Ids property. The re-
sulting value of the Ids property is the intersection of the two Ids proper-
ties.

If a Property Description for the new searchable class does not unify, it is
added to the list of Property Descriptions being developed.

If a Property Description for the new searchable class unifies, the Property
Description developed so far is modified according to the following rules:

» Compare the descriptive properties (e.g., property name, descriptive text).
Use the properties of the first Property Description.

« Compare the constraint properties of the two Property Descriptions. The
merge should weaken the constraints. That means select the maximum of
the two “max value” properties, and select the minimum of the two “min
value” properties. If there is a value constraint list, then union the values.

e Compare the Default Value {data type} property of the two Property De-
scriptions. If both have a non null value, and if these values are equal, then
this value is the value for the Default Value {data type} property. Otherwise,
there is no value for the Default Value {data type} property.

« Compare the Is Selectable properties of each property description. If one
property is selectable and the other is not, then make the Is Selectable
property of the synthesized Property Description be selectable.

October 1998

Document Management Alliance 1.0 Specification 3-85



DMA Architecture
DMA Query Model

Compare the Is Searchable properties of each property description. If one
property is searchable and the other is not then make the Is Searchable
property of the synthesized Property Description be searchable.

Under union merge, the Is Orderable property should set to DMA_TRUE if
the merged scope implements sorting of the component scope result sets.
Otherwise, it is formed from the AND of the Is Orderable property values of
the component scopes.. However, if the merged scope has no supported
collation sequences and chooses not to fail scope creation, the Is Order-
able property of any string property description should be set to DMA _
FALSE.

The Required Class property of a merged property description will have a
value if and only if the required classes of all the component properties
unify.

The Reflective Property Id property of a merged property description will
have a value if and only if the required classes of all the component prop-
erties unify, and every component property has a reflective property id,
and all the properties thereby identified unify.

The value of the Is Value Required property is DMA_TRUE in the merged
scope if and only if it has the value DMA_TRUE in all the component
scopes, i.e., it is the AND of the values in the component scopes.

The following are the rules for combining the Property Descriptions of two uni-
fied searchable classes under the intersection option:

Property Descriptions are unified on the basis of their Ids property. The re-
sulting value of the Ids property is the intersection of the two Ids proper-
ties.

If a Property Description for the new searchable class does not unify, it is dis-
carded.

If a Property Description for the new searchable class unifies, the Property
Description developed so far is modified according to the following rules.

Compare the descriptive properties (i.e., property name, descriptive text).
Keep the properties of the first Property Description.

Compare the constraint properties of the two Property Descriptions. The
merge should strengthen the constraints. That means select the minimum
of the two “max value” properties, and select the maximum of the two “min
value” properties. Intersect the value constraint lists.

Compare the Default Value {data type} property of the two Property De-
scriptions. If both have a non null value, and if these values are equal, then
this value is the value for the Default Value {data type} property. Otherwise,
there is no value for the Default Value {data type} property.
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« Compare the Is Selectable properties of each property description. If one
property is selectable and the other is not, then make the Is Selectable
property of the synthesized Property Description be not selectable.

« Compare the Is Searchable properties of each property description. If one
property is searchable and the other is not then make the Searchable
property of the synthesized Property Description be not searchable.

« Under intersection merge, the Is Orderable property is formed from the
AND of the Is Orderable property values of the component scopes. How-
ever, if the merged scope has no supported collation sequences and
chooses not to fail scope creation, the Is Orderable property of any string
property description should be set to DMA_FALSE.

» The Required Class property of a merged property description will have a
value if and only if the required classes of all the component properties
unify.

» The Reflective Property Id property of a merged property description will
have a value if and only if the required classes of all the component prop-
erties unify, and every component property has a reflective property id,
and all the properties thereby identified unify.

» The value of the Is Value Required property is DMA_TRUE in the merged
scope if and only if it has the value DMA_TRUE in all the component
scopes, i.e., it is the AND of the values in the component scopes.

3.5.9.4.5 Merging Scope Properties

3.5.9.4.5.1 Merging the Arbitrary Order By Property

The scope property Has Arbitrary Order By should be setto DMA_TRUE if the
merged scope implements sorting of component scope result sets. Otherwise,
it should be set to the AND of the values of the Has Arbitrary Order By prop-
erty of the component scopes.

3.5.9.4.5.2 Merging the Distinct Property

The scope property Has Distinct should be setto DMA_TRUE if and only if the
merged scope supports returning only distinct result rows. This will depend on
the abilities of the merged scope implementation as well as the characteristics
of the component scopes as far as their values for the Has Arbitrary Order By
and Has Distinct properties.

3.5.9.4.5.3 Merging the Collation Sequence Ids Property

The Collation Sequence Ids list property of the merged scope is generated as
follows:
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» First, the intersection of the lists from the component scopes is formed. If
the resulting list is empty, merged scope creation will fail with error
DMARC_NO_COLLATIONS.

« Then, any id which specifies a collation sequence which is neither imple-
mented natively by the merged scope nor supported by an installed text or-
dering service is removed. If the result of this processing is an empty list,
merged scope creation may fail (with DMARC_NO_COLLATIONS), or al-
ternatively adjustments may be made to the Is Orderable property of any
string property descriptions, as noted above.

3.5.9.4.5.4 Merging the Operators Property

Merging the list of query operators is straightforward. For intersection, only the
operators common to all child scopes survive. For union, they all survive.

Both query operators and join operators are in the list of operators of the
scope object.

3.5.9.4.5.5 Merging Query Construction Classes

The properties of the well known query construction classes in the merged
scope must include at least the union of the properties of the corresponding
classes from the component scopes, whether merging under intersection or
union rules.

The merged scope must present the Query Construction Classes in a class hi-
erarchy which conforms to that of the DMA specification.

3.5.9.4.6 Merging Query Operand Descriptions

3.5.9.4.6.1 Merging the Operand Data Type Property

For intersection merge, either the values of the two Operand Data Type prop-
erties must be the same, or one of the values must be DMA_DATATYPE_ANY,
in which case the value of the merged property is the value of the other prop-
erty.

For union merge, either the values of the two Operand Data Type properties
must be the same, or one of the values must be DMA_DATATYPE_ANY, in
which case the value of the merged property is DMA_DATATYPE_ANY.

3.5.9.4.6.2 Merging the Boolean Properties

In general, the Boolean properties (Allows Singleton, Allows List, Allows Con-
stant, Allows Property, Allows Expression) are AND'ed for intersection, and
OR'ed for union merge.
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3.5.9.4.7 Merging Query Operator Descriptions

3.5.9.4.7.1 Merging the Result Type Property

For the merge to succeed, the value of the two Result Type properties must be
equal, and must indicate a base data type (i.e., must be one of DMA_
DATATYPE_BINARY, DMA_DATATYPE_BOOLEAN, DMA_DATATYPE_DA-
TETIME, DMA_DATATYPE_FLOAT64, DMA_DATATYPE_ID, DMA _
DATATYPE_INTEGER32, DMA_DATATYPE_OBJECT, DMA_DATATYPE_
STRING). The merged value is the same as the value of the two properties.

3.5.9.4.7.2 Merging the Is List Property

For the merge to succeed, the value of the two Is List properties must be the
same. The merged value is the same as the value of the two properties.

3.5.9.4.7.3 Merging the Is Safe To Eliminate Property

The Is Safe To Eliminate property is AND’ed under both the intersection and
union options.

3.5.9.4.7.4 Merging the Join Participation Property

For intersection merge, the following rules are considered in sequence until
one is applicable:

1 If the value of the Join Participation property of either class is not equal to
DMA_JOIN_PARTICIPATION_NONE, DMA_JOIN_PARTICIPATION_
OPERAND, or DMA_JOIN_PARTICIPATION_OPERATOR, then the
merge fails with a DMARC_OPERATOR_MERGE_CONFLICT error.

2 Otherwise, if the value of the Join Participation property is equal for both
classes, then the value of the merged property is the same as that of the
two classes.

3 Otherwise, if the value of the Join Participation property of one class is
DMA_JOIN_PARTICIPATION_NONE, and the value for the other class is
DMA_JOIN_PARTICIPATION_OPERAND, then the value for the merged
property is DMA_JOIN_PARTICIPATION_NONE.

4 Otherwise, the value of Join Participation is DMA_JOIN_PARTICIPATION_
OPERATOR for one class, and a different value for the other class, and the
error DMARC_OPERATOR_MERGE_CONFLICT is returned for the
merge operation.

For union merge, the following rules are considered in sequence until one is
applicable:

1 If the value of the Join Participation property of either class is not equal to
DMA_JOIN_PARTICIPATION_NONE, DMA_JOIN_PARTICIPATION_
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OPERAND, or DMA_JOIN_PARTICIPATION_OPERATOR, then the
merge fails with a DMARC_OPERATOR_MERGE_CONFLICT error.

2 Otherwise, if the value of the Join Participation property is equal for both
classes, then the value of the merged property is the same as that of the
two classes.

3 Otherwise, if the value of the Join Participation property of one class is
DMA_JOIN_PARTICIPATION_NONE, and the value for the other class is
DMA_JOIN_PARTICIPATION_OPERAND, then the value for the merged
property is DMA_JOIN_PARTICIPATION_OPERAND.

4 Otherwise, the value of Join Participation is DMA_JOIN_PARTICIPATION_
OPERATOR for one class, and the other class has a different value, and
the error DMARC_OPERATOR_MERGE_CONFLICT is returned for the
merge operation.

3.5.9.4.7.5 Miscellaneous Merging Rules

Usually, but not always, Boolean flags are AND'ed for intersection, and OR'ed
for union.

The merged scope is required to construct a metadata space which conforms
to the object model specification and includes the query construction classes
and the unified searchable classes merged according to the merge rules.
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3.6 DMA Containment Model

3.6.1 Introduction

Webster’s Ninth New Collegiate Dictionary defines containment as:
“The act, process, or means of containing”

Contain is defined as:

“To have within”

Frequently, containment is referred to as “foldering” in document management
and imaging systems, meaning the act of storing documents or images within
folders as a means of organization. Within DMA, we have chosen to use the
word container as a more neutral, canonical term, describing the semantics of
objects containing other objects.

This DMA containment model is intended to be sufficiently general and ex-
pressive to allow DMA providers to support a number of specialized contain-
ment metaphors, such as libraries, electronic file cabinets, electronic file
drawers, folders, and so on. However, it is beyond the scope of this version of
the DMA specification to define a well-known class that has both containment
and content properties. Support for such objects may be added in a future
version of the DMA specification, when support for compound documents is
added.
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3.6.2 DMA Containment Model Overview

The DMA containment model can be characterized as follows:

« Containment is optional. DMA document spaces may choose the following
options:

- Support no containment at all
- Support classes that provide containment
« Containment is expressed through three mechanisms

- Navigating containment hierarchies through traversal of properties us-
ing the IdmaProperties interface.

- Expressing queries that include containment properties.
- Updating containers to insert and remove children and containees.
« Two types of containment are defined: direct and referential.

- Direct containment. This models a 1:N, or one-to-many, relationship. A
containing object may contain multiple objects, but an object is directly
contained within at most one containing object. A containing object
that directly contains another object is the parent of that object. An ob-
ject that is directly contained within a parent object is a child of that
parent. Multiple directly contained objects are children. Direct contain-
ment defines a strict hierarchy of objects with no cycles. Document
spaces implementing direct containment must prevent cycles. For ex-
ample, moving a parent into one of its children must be disallowed.
DMA does not limit the depth of the direct containment hierarchy, but a
document space may choose to impose a limit.

- Referential containment. This models an N:M, or many-to-many, rela-
tionship. Objects that are referentially contained within a containing ob-
ject are referred to as containees. A containing object that referentially
contains another object is referred to as a container of that object. A
container may contain multiple containees. A containee may be con-
tained within multiple containers. Cycles in referential containment re-
lationships are not disallowed by DMA, because they could be
expensive to prevent. A document space may choose to disallow
them, however, in which case it is obligated to enforce this. DMA de-
fines operations that modify containment hierarchies in such a fashion
that cyclical referential containment can be supported.

» Ifadocument space chooses to support containment, it may support direct
containment, referential containment, or both.
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The relationship between a container and a contained object is modeled
explicitly in DMA with the introduction of a third object, the Containmen-
tRelationship object, and its subclasses DirectContainmentRelationship
and ReferentialContainmentRelationship. These objects provide a home
for “edge data”, data which can be thought of as belonging to the edge be-
tween two vertices, the containing object and the contained object.

Containment is expressed as a set of capabilities within the architecture.
The DMA containment model does not impose a specific implementation
on document space service providers.

Preserving the ordering of containees (or children) of a specific container
(or parent) is optional.

Preserving the ordering of containers of a specific containee is optional.

Objects in a containment relationship must both reside in the same docu-
ment space. That is, cross-document space containment is not supported
in this version of the DMA containment model, although it may be added in
a future version.

Document spaces may support read-only containers. A read-only con-
tainer has the following characteristics:

- Containers may be searched and navigated.
- Containers cannot be created, modified or deleted.

- DMA programming interfaces model read-only containers by returning
an error for the following methods:

- ldmaConnection::ExecuteChange (returns DMARC_READ_ONLY)
- ldmaBatch::ExecuteChanges (returns DMARC_READ_ONLY)

- ldmacClassDescription::Createlnstance (when requested class is a
subclass of dmaClass_ContainmentRelationship, returns
DMARC_NOT_CREATABLE)

- ldmaObijectFactory::CreateObject (when requested class is a sub-
class of dmaClass_ContainmentRelationship, returns DMARC _
NOT_CREATABLE)

- ldmaEditProperties (on objects of subclass of dmaClass_Contain-
mentRelationship, returns DMARC_READ_ONLY)

- ldmaRelationshipOrdering::SetOrdering (returns DMARC _READ _
ONLY)
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3.6.3 Containment and the DMA Object Model

DMA chooses to express containment capabilities by providing a set of op-
tional classes and properties within the DMA object model, along with a set of
containment values in the DocSpaceCapabilities property on the DocSpace
object. To discover the overall containment capabilities of a DocSpace, client
applications can consult the containment settings in the DocSpaceCapabilities
property. Client applications can discover the containment capabilities of any
particular class or object by checking for the presence of the optional contain-
ment properties on it.

Figure 3-15 (below) shows a subset of the classes in the DMA object model,
with an emphasis on containment and versioning. The base class dmaClass_
Containable introduces properties needed by all DMA objects which can be
contained, including properties for the object’s direct containment parent and
referential containment containers. The classes dmaClass_DirectContain-
mentRelationship and dmaClass_ReferentialContainmentRelationship logi-
cally tie containers and their contained objects together for direct and
referential containment, respectively. (Relationship classes are discussed in
more detail below.) Lastly, dmaClass_Container introduces properties needed
by all DMA objects which act as containers, including properties for children
and containee objects.

DMA
\ \ \ |
Relationship Containable Rendition Other DMA
Classes
% \ \ Z\> \ |
Conta_mme_nt Container Conﬂguranon Version Version Versionable
Relationship History Series Description
Direct Referential ) .
Containment Containment dma;:lassf_ prlefl?i not DocVersion
Relationship Relationship shown for clarity

Figure 3-15: DMA Class Inheritance Hierarchy for Containment
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Five classes are used to express different types of containment behavior:

Table 3-2 DMA Containment Classes

dmaClass_DocVersion

No containment support. Content supported. Used to
model simple documents.

dmacClass_Container

Containment supported. Objects of this class can be
used to model containment, but these objects do not di-
rectly include content. Useful for modeling folders, li-
braries, bookshelves, etc.

dmacClass_ContainmentRelationship

Base containment relationship class. If this class is
searchable, the document space supports querying for
both direct and referential containment relationships in
a single query. If not, separate queries are required.

dmacClass_DirectContainmentRelation-
ship

Specialized containment relationship class used to ex-
press direct containment only. If this class is supported
but not searchable, the document space may support
querying for directly contained objects via the
dmaProp_ParentContainer shortcut property on the
contained object instead.

dmacClass_ReferentialContainmentRela-
tionship

Specialized containment relationship class used to ex-
press referential containment only.

A key design goal for DMA is to provide a self-describing system. Applications
can determine functionality at run time by interrogating capabilities of docu-
ment spaces. The DocSpaceCapabilities list on the DocSpace object includes
list elements indicating the following characteristics:

» types of containment supported (direct and/or referential, or neither);

« whether containable objects are required to be contained;

« which well-known classes of objects may be contained;

» which ordering options for contained objects are supported;

 maximum depth of containment hierarchy.
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An application that connects to a DMA document space may also examine
class descriptions to answer the following questions about containment capa-

bilities:

Table 3-3 Interrogating Containment Capabilities

To ask..

Execute..

What classes can | use to
create objects that can act as
containers?

Check for the presence of well-known containment properties --
dmaProp_Children for direct containment, and/or dmaProp_Con-
tainees for referential containment -- in the list of properties for each
class description object in the dmaProp_ClassDescriptions property
of dmaClass_DocSpace objects.

What classes can | use to
create objects that can be
contained?

Check for the presence of well-known containment properties --
dmaProp_Parent for direct containment, and/or dmaProp_Contain-
ers for referential containment -- in the list of properties for each
class description object in the dmaProp_ClassDescriptions property
of dmaClass_DocSpace objects.

Can this particular object act
as a container?

Check for the presence of well-known containment properties --
dmaProp_Children for direct containment, and/or dmaProp_Con-
tainees for referential containment -- in the class description’s list of
properties for this object.

Can this particular object be
contained?

Check for the presence of well-known containment properties --
dmaProp_Parent for direct containment, and/or dmaProp_Contain-
ers for referential containment -- in the class description’s list of prop-
erties for this object.

3.6.3.1 Containment Relationship Objects

The DMA object model associates containers with their contained objects by
means of an object of class dmaClass_DirectContainmentRelationship or
dmacClass_ReferentialContainmentRelationship. These objects provide a
place to hold “edge data”, that is, data which belong more to the edge between
the containing and contained object vertices than to either vertex. Contain-
ment relationship objects can also be used to enable arbitrary persistent or-
dering of the contained objects relative to the containing object, and/or to
enable arbitrary persistent ordering of the containing objects relative to the
contained object.

Edge data can include both user- and system-defined properties that describe
the relationship between the containing and the contained object. For exam-
ple, the relationship of a folder and a document contained in that folder refer-
entially (Figure 3-13) could have properties such as:
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« filer (who filed this document in this folder)

» filing date (when this document was filed in this folder)

Referential
Containment

(Tail Relationship Head )

=
o
3]

Folder

Containeesi } { Containersl

Filer="Joe"
FilingDate=3/1/96

Figure 3-16: Referential Containment Relationship Object Example

These properties logically belong to the relationship between the containing
and contained object, rather than to either of the related objects alone. In ref-
erential containment, neither the containing nor contained object is a good
home for these properties, as the containing object may have many contained
objects, and an object may be referentially contained in many containing ob-
jects. Each ReferentialContainmentRelationship object describes one such
containing-to-contained object relationship, providing a natural place to store
the properties associated with that single relationship.

For symmetry and consistency of creation and update of containment relation-
ships, both direct containment and referential containment are expressed in
the DMA model via relationship objects. However, direct containment is a one-
to-many relationship (each child object has only one parent, while a parent
can have many children), so it is possible to express direct containment via a
property on the child object which directly references the parent, rather than
going through an intermediate relationship object. The DMA containment
model provides such a property, ParentContainer (Figure 3-17), as a shortcut
for simpler navigation and query. This property shortcuts the DirectContain-
mentRelationship object and has the parent object as its value. The value is
maintained by the document space, hence it is read-only from the perspective
of a DMA client. There is no reflective property in the parent object that points
directly to the child object, so the shortcut is unidirectional. Updates to direct
containment relationships must still be done via the DirectContainmentRela-
tionship object. See the “Containment and Query” discussion later in this sec-
tion for more on this property.

Direct
(Tai Containment Head p
ai : ; eal
Folder Relalionshi (Sub)folder
Children, p i 4 Parent
! Filer="Joe"
FilingDate=3/1/96

{ ParentContainer

Figure 3-17: Direct Containment Relationship Object Example
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3.6.4 Containment and Versioning

Refer to the DMA containment class hierarchy diagram above for the inherit-
ance relationships among DMA classes that describe versioning and contain-
ment. This class hierarchy enables objects that model versioning, such as
DocVersions, VersionDescriptions, VersionSeries, and ConfigurationHistories,
to be contained within a container.

3.6.5 Containment and Persistence

If a DMA document space implements containers, it must provide for persis-
tent storage of containers and their properties. A container is said to be per-
sistent when its properties, including its enumeration of the objects contained
within it, have been saved to a document space such that the container and its
enumeration of objects can be located and accessed by any users of the doc-
ument space possessing appropriate access rights. Once it is persistent, the
container remains accessible until deleted. The sections below describe how
containers are created, saved, modified, and deleted; the section is followed
by a discussion about maintaining referential integrity in containment relation-
ships.

3.6.5.1 Creating and Saving a Container

A DMA client can create a transient object of class dmaClass_Container like
any other DMA object by invoking ldmaClassDescription::Createlnstance() on
the Class Description Object of that class, or by invoking IdmaObjectFac-
tory::CreateObject() on the DocSpace object with the appropriate class identi-
fier. The client then uses the IdmaEditProperties interface to change the
properties of the container. To insert an object into the container using direct
containment, the client must first create a transient object of class dmaClass_
DirectContainmentRelationship. Then the client fills in the properties of the
dmacClass_DirectContainmentRelationship object, including the Tail (parent)
and Head (child) objects. Optionally, the client can set the ordering of the child
object within the parent, if the DocSpace supports ordering, by invoking Id-
maRelationshipOrdering::SetOrdering() on the relationship object.

When the DMA client is ready to save the container (make it persistent), the
client first invokes the IdmaConnection::ExecuteChange() method on the con-
tainer and any contained objects in it that are not yet persistent. It can make
the parent and child objects persistent in any order, as long as it makes both
persistent before calling IdmaConnection::ExecuteChange() on the associated
DirectContainmentRelationship object. The order is important to maintain ref-
erential integrity: the order insures that the related objects are always persis-
tent before the relationship is made persistent, thus avoiding a persistent state
with references to non-existent objects.

If any of the contained objects being saved are themselves containers, the
DMA client must also save each of their contained objects and relationship ob-
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jects. The DMA client could implement this naturally via a recursive algorithm
which rippled the saves down the containment subtree. This recursion would
stop on any subtree element that is already persistent and has not been
changed, and thus does not need to be made persistent again. This means
that the DMA client must separately save each subtree of modified containers
and contained objects.

Alternatively, a DMA client could batch all of these operations together in a sin-
gle IdmaBatch::ExecuteChanges() call, taking care to order them as described
above. IdmaConnection::ExecuteChange() or IdmaBatch::ExecuteChanges()
on a DirectContainmentRelationship object will fail if either the containing or
contained object is not yet bound to an underlying persistent object.

The process for creating referential containment relationships is identical to
the above, except that an object of class dmaClass_ReferentialContainmen-
tRelationship must be used instead of dmaClass_DirectContainmentRelation-
ship.

3.6.5.2 Modifying a Container

To modify a container, a DMA client must first obtain a transient copy of the
container object through navigation or search. From there, the DMA client can
navigate to the containment relationship object(s) and the contained object(s).
As described above, the client can then modify properties on any of those ob-
jects through the IdmaEditProperties interface. It can also change the order-
ing of the enumerations of contained and containing objects through the
IdmaRelationshipOrdering interface on the relationship object(s), if the docu-
ment space supports that interface. Saving the container and any new or
changed contained objects and associated relationships is done as described
earlier for new containers.

3.6.5.3 Deleting a Container

To delete a container’s persistent form from the document space, a DMA client
first must empty the container and remove it from any other container referenc-
ing it. The sequence of delete operations mirrors the sequence of operations

used to create the containment relationship. At a minimum, this means delet-
ing all containment relationship objects that reference the container via either

Tail (for its contained objects) or Head (for objects containing the container to

be deleted). (These can all be found by navigation.) The DMA client may also
choose to delete the contained objects themselves, but this is not required by

the DMA architecture.

To delete a persistent containment relationship object, a DMA client invokes
the IdmaConnection::SetDeletePending() method on the corresponding tran-
sient DMA object. On the next call to IdmaConnection::ExecuteChange() (or
IdmaBatch::ExecuteChanges()), the containment relationship object’s persis-
tent form is deleted, which effectively removes the contained object from the
container. Once the container is empty and no longer contained directly or by
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reference in any other container, it can be deleted as well by calls to Set-
DeletePending() and ExecuteChange(s). A DMA client could choose to batch
the emptying of a container with the deletion of the container in one call to Ex-
ecuteChanges after the appropriate sequence of SetDeletePending() calls.

A DMA client must similarly delete all containment relationship objects refer-
encing a Containable object (such as a DocVersion) via Head before it can de-
lete the Containable object itself.

3.6.5.4 Maintaining Referential Integrity

Document spaces are not required, but may choose, to enforce the referential
integrity of their containers as a matter of policy. Document spaces may en-
force a policy that persistent containment relationship objects are not allowed
to reference non-existing objects. Document spaces that enforce referential
integrity will return errors on methods that would result in a breach of referen-
tial integrity, such as deleting a child document without first deleting the direct
containment relationship object referencing it. DMA clients must create, mod-
ify, and delete containers, their containment relationship objects, and con-
tained objects in the order described above to avoid such errors.

If a document space has DMAC_CONTAIN_DIR_REQUIRED set to true in its
DocSpaceCapabilities list, this means that it requires all Containable objects
to be directly contained in parent containers at all times. No free-floating Con-
tainable objects are allowed. In this case, the ordering prescribed above for
creating, modifying, or deleting a containment relationship will take the Con-
tainable object through an invalid persistent state in which it is not contained in
any parent container. For instance, the order for creating a containment rela-
tionship calls for making the freestanding Containable object persistent before
tying it into a container by making the containment relationship itself persis-
tent.

Document spaces that elect to support this optional DMAC_CONTAIN_DIR_
REQUIRED capability can work around the invalid state by supporting the
IdmaBatch::ExecuteChanges() method and requiring its use for containment
creation, deletion, and modification. This type of support allows the document
space to insure against the indefinite persistence of an invalid state. DMA cli-
ents should be prepared to use IdmaBatch::ExecuteChanges() if they find it
available and DMAC_CONTAIN_DIR_REQUIRED set to true; such a use
avoids errors from the document space when the clients order method calls to
preserve referential integrity at the expense of temporarily leaving a contain-
able object uncontained.

The discussion above applies to the DMAC_CONTAIN_REF_REQUIRED ca-
pability as well.
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3.6.6 Containment and Query

There are two styles of query in DMA -- (1) navigation, and (2) associative
guery. The navigational model of query is always handled the same way in
DMA (i.e., by accessing properties of a DMA object the client has in hand us-
ing the IdmaProperties interface). The associative query model is also always
handled the same way in DMA (i.e., by building a query object and invoking
the ExecuteSearch method on a scope object). ExecuteSearch returns an in-
terface to a result set object, and the result rows or “hits” of the query can be
enumerated from it. The situation is the same for containment (i.e., since none
are needed, there are no new ways of doing queries involving containment).

3.6.6.1 Navigational Queries

The starting point for navigating through the containment hierarchy of a docu-
ment space is the enumeration of InitialContainers on the DocSpace object.
Starting from the DocSpace object, use the IdmaProperties interface on that
object to get to the InitialContainers enumeration object-valued property, and
then use IdmaEnumOfObject::GetNextObject() to step through and select one
of the containers in this enumeration.

Consider a direct containment example. Suppose you have an initial container
object in hand, and you wish to enumerate the children of the container. Use
the IdmaProperties interface on the container object to obtain the Children
property. This property is an enumeration-of-objects property, and it can be
used to enumerate the direct containment relationship objects between the
container object in hand and the contained objects. The child direct contain-
ment relationship objects are enumerated by calling the GetNextObject
method of the IdmaEnumOfObiject interface of this property. For each direct
containment relationship object so obtained, the Head property is obtained via
its IdmaProperties interface. The value of this property is the contained object.
(See quexp3.cpp in the query sample code in the appendix for an illustration of
this simple loop.)

To enumerate the children of a container where the children are contained by
reference (as opposed to direct containment), use the same method as dis-
cussed above except that the property Containees is substituted for the Chil-
dren property.

Typically, the container object in the example above would be either in the
class dmaClass_Container or one of its subclasses, although it could be an
object of any class supporting the Container containment properties. The con-
tained objects typically will be either of class dmaClass_Containable or one of
its subclasses, but they could be objects of any class that happen to support
the Containable containment properties.

To obtain the (unique) parent of an object contained by direct containment,
one performs the following two steps. First, the Parent property of the con-
tained object in hand is obtained via the IdmaProperties interface on it. This
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gives you a direct containment relationship object. (If this is not the case, the
object in hand is not contained via direct containment.) Second, the Tail prop-
erty of the relationship object is obtained via the IdmaProperties interface on
it; this is the parent object.

To obtain the container objects of an object contained by referential contain-
ment, one must write a loop similar to the loop for enumerating children. The
biggest difference is that the Children property is replaced by the Containers
property. Of course, the names of the variables should be changed to indicate
that the parents are being enumerated in order to avoid confusion when read-
ing the code. (See quexp3.cpp in the query sample code in the appendix for
an illustration of this loop as well.)

3.6.6.2 Associative Queries

Associative queries in DMA involve building a query object with four main
properties: (1) a select list, (2) a from list, (3) a query expression, and (4) an
order by list. The query expression is a logical expression (i.e., an expression
that returns a truth value), and it is perhaps best thought of as corresponding
to a parse tree of a SQL-like query’s “where” condition. The four main proper-
ties of a query object correspond to the four main clauses of a SQL select
statement. (See quexp2.cpp in the query sample code in the appendix for an
illustration of an associative query involving containers.)

Many document spaces use a Relational Database Management System
(RDBMS) to store their document properties. When an RDBMS is used for this
purpose, then for N:M relationships a natural way to model the data relation-
ships in the database schema is to have a table where the rows of the relation-
ship are stored, and to perform a join between tables as illustrated in the
sample code in the appendix. (Referential containment is an N:M relationship.)
This “relationship” table is also necessary when there is edge data for either
direct or referential containment. However, not all document spaces support
referential containment. Some support only direct containment with no edge
data, and they do not rely on an RDBMS to do so; therefore, they do not have
such a relationship table. In this case, the DirectContainmentRelationship ob-
ject is synthetic. The DirectContainmentRelationship object being synthetic is
merely an annoyance for navigational queries. However, it is more inconve-
nient when it appears in the parse tree. In its use in the parse tree, the docu-
ment space has to scan the parse tree and figure out that it's not really there to
join to and so has to massage the parse tree to bypass it.

DMA provides the ParentContainer property on objects of class dmaClass_
Containable to solve this problem. The value of this property is the parent of
the object in the direct containment relationship. It is not used for anything
else. Its job is to bypass the relationship object between the child and its
unique direct-containment parent. By joining the parent directly with the child,
document spaces can bypass the intermediate relationship object.
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The metadata for a Scope will indicate the supported methods for querying
containment relationships. If dmaClass_ContainmentRelationship is marked
as searchable, a DMA client may search for both direct and referential contain-
ment relationships in a single query. If not, separate queries are required. If
the class dmaClass_DirectContainmentRelationship is marked as searchable,
a DMA client may search for an object’s parent by means of the intermediate
DirectContainmentRelationship object. If the property ParentContainer is
marked as searchable, a DMA client may search for an object’s parent con-
tainer directly without going through an intermediate DirectContainmentRela-
tionship object.

October 1998 Document Management Alliance 1.0 Specification 3-103



DMA Architecture
DMA Content Model

3.7 DMA Content Model

3.7.1 Introduction

The DMA content model defines the properties, object classes, and interfaces
that enable a DMA compliant application to access the content of a document,
associate new content, modify content, and delete content from a document.

In this description, we refer to content as the information that can be used to
produce one or more renderings of a document. For example, word processor
and other office document files, image files, and HTML files are all considered
content in DMA.

The DMA content model has been designed with the following characteristics:

e Support for document content is optional. A document space may choose
not to support the properties, classes, and interfaces defined by the con-
tent model. Without content, a document is just a collection of properties. If
a document space chooses to provide support for content, it has further
levels of options as detailed in the content model.

» Complex documents consisting of single or multiple renditions can be eas-
ily represented.

« Document renditions made up of multiple components are accommo-
dated.

* The content model is neutral to the format of the content.

« Aclient has the flexibility to store and retrieve document content via a
stream or a general resource name in the form of an URL.

« Document spaces that can capture and manage content data as well as
document spaces that maintain references to externally stored content
data are accommodated by the content model.

» The content model allows creation, update and deletion of entire docu-
ments or individual components.

In addition to the primary document class (DocVersion), two classes of objects
are used to represent document content in DMA, Renditions and Content Ele-
ments.

3.7.1.1 DocVersion

A DocVersion object is used to capture all the properties and sub-ordinate ob-
jects (renditions and content elements) to represent a single version of a doc-
ument.
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3.7.1.2 Rendition

A Rendition object is used to capture the properties and group the compo-
nents required to produce one rendering of the document. In essence, rendi-
tions encapsulate the variations in content format. For example, one rendition
could capture the information and file components for editing a document in
Word, while another rendition could have a postscript file of the document for
printing purposes.

3.7.1.3 Content Element

A Content Element object is used to capture the properties and provide ac-
cess to a single content component. In essence, content elements encapsu-
late variations in storage and access to content data of a document. A content
element would typically represent a file or a reference to a file for a particular
component. Two sub-classes of Content Element, ContentTransfer and Con-
tentReference are defined to represent content that is captured by a document
space or maintained as a reference.

3.7.2 Modeling Document Content in DMA

The following example illustrates how a complex document consisting of a
number of multiple component renditions can be represented in DMA.

Assume the following scenario:

» The editable document is made up of several Word (.doc) files being au-
thored by a number of individuals.

» We wish to publish the document as a web of HTML files for access using
a web browser.

* We also wish to provide a high resolution rendering of the document in
PDF for printing and distribution purposes.

 The HTML and PDF renditions of the document are automatically gener-
ated by a tool that is invoked at the time of publishing by the editor of the
document.

A possible scenario for a DMA compliant application to create the document
described above would be as shown below:

1 Create a document object, either DocVersion or an appropriate sub-class
of DocVersion.

2 Create a Rendition object for the Word format of the document.

3 Create a ContentTransfer object for each “.doc” file in the document. As-
suming a document space that manages content, these files will be copied
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4

to the document space. ContentReference objects can be created for any
external references that need to be maintained.

Make the document and its content persistent in the document space.

The above document can now be made available for different individuals to up-
date during the revision cycle.

The following could be done when it is time to publish the completed docu-
ment.

1

2

Create a Rendition object for the HTML format of the document.
Generate the HTML files from the “.doc” files.

Create a ContentTransfer object for each file generated. ContentReference
objects may need to be created to maintain any external references to con-
tent present in the Word rendition of the document.

Create a Rendition object for the PDF format of the document.

Create the PDF file from the “.doc” files (assume one PDF for the whole
document).

Create a ContentTransfer object for the PDF file.

Add the PDF and HTML renditions to the document and make them persis-
tent in the document space.

The diagram below shows the DMA objects that might make up such a com-
plex document.
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Rendition

Rendition Type:
mime::application/msword

DocVersion

DoclID: 897331

Author : “Lasantha Jayasinghe”

Title : “Content Overview”

Renditions Present:
“mime::application/msword”,

“mime::text/html”,
“mime::application/pdf”

ContentTransfer

Retrieval Name: master.doc

“capture from file
d:/dma/docs/master.doc”

Component Type: Page

ContentTransfer

Retrieval Name: contl.doc

“capture from file
d:/dma/docs/contl.doc”

Component Type: Section

ContentReference

Content Location:
http://mww.dma.org/ref.htm

Component Type: Reference

Rendition

Rendition

Rendition Type:
mime::text/html

Rendition Type:
mime::application/pdf

ContentTransfer

ContentTransfer

Retrieval Name: index.html

“capture from file
d:/dma/web/index.html”

Retrieval Name: content.pdf

“capture from file
d:/dma/ftp/content.pdf”

Component Type: Index

Component Type: Document

ContentTransfer

“capture from file
d:/dma/web/pagel.html”

Retrieval Name: pagel.html

Component Type: Page

ContentReference

Content Location:
http://www.dma.org/ref.htm

Component Type: Reference

Figure 3-18: Sample DMA document
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3.7.3 Content Creation

A DMA client application’s first step in making document content persistent in
a document space is to create a DocVersion object.

3.7.3.1 DocVersion Creation

As stated in the object model section, independently persistent objects (such

as Doc Versions) must always be created from the document space in which

the object will be persisted. Therefore a DMA client can invoke one of the fol-
lowing two methods to instantiate a new DocVersion object from the document
space.

1 IdmaObjectFactory::CreateObject () method on the document space, or

2 ldmaClassDescsription::Createlnstance () method on the class description
object for a DocVersion, obtained from the document space in which the
object is to be created.

Successful invocation of one of the above methods will result in a scratchpad
DocVersion object being made available to the client application.

At this stage, the client will most likely set various property values on the new
document object using methods on the IdmaEditProperties interface. The cli-
ent then needs to create the necessary Rendition and Content Element ob-
jects in order to associate the content data for the document.

A subsequent call to either ExecuteChange () or ExecuteChanges () will make
the scratchpad DocVersion object and any of its sub-objects persistent in the
document space. (The transfer of content to the document space will occur at
this time).

Note: In general, DocVersion objects are considered independently persis-
tent. However, this is not mandatory and therefore DocVersion objects may
be dependently persistent on another independently persistent object. It
should be noted that Rendition and Content Element objects are always
dependently persistent, typically on a DocVersion object. In this discus-
sion, DocVersion objects are assumed independently persistent.

3.7.3.2 Rendition Creation

The DMA client application’s next step in creating content for a document is to
create the Rendition objects of the appropriate format to hold the content data.
Renditions are objects of class dmaClass_Rendition or one of its sub-classes.

If a document space provides support for document content, then it must sup-
port the two content related properties, dmaProp_RenditionsPresent and
dmaProp_Renditions, on dmaClass_DocVersion and all its sub-classes.
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The dmaProp_Renditions property on a DocVersion is a list of Rendition ob-
jects. The client application can access this list the same as any other DMA
“list of object” property. When a client application initially accesses this prop-
erty on a new DocVersion it is supplied an empty list of objects. The client ap-
plication would then construct as many Renditions that are required and insert
them into this list using the ldmaEditListOfObject::InsertObject method.

Rendition objects can be created using one of the following methods.
1 IdmaObjectFactory::CreateObject () method on the document space, or

2 ldmaClassDescsription::Createlnstance () method on the class description
object for a Rendition, obtained from the document space in which the ob-
ject is to be created.

Note: Since Rendition objects are dependently persistent objects, they
could be created from another source other than the document space in
which the document is being persisted. However, a document space is not
required to accept such a Rendition object if it does not conform to the
class description for Rendition objects in that particular document space.

Once a Rendition object is created, the DMA client application would set the
dmaProp_RenditionType and other properties as appropriate on the Rendi-
tion. Typically, this would include creating the appropriate Content Element ob-
jects and inserting them into the Rendition object’s dmaProp_
ContentElements list. After these operations are completed, the client applica-
tion should have fully constructed Renditions with associated Content Ele-
ments; these Renditions can then be inserted into the DocVersion.

3.7.3.3 Content Element Creation

Before a DMA client application creates any content elements, it must deter-
mine what form of content capture is supported by the document space.

3.7.3.3.1 Determining the form of content capture

A document space supports content capture in at least one of two forms. Sup-
port for capture and management of content within the document space is pro-
vided via the class dmaClass_ContentTransfer, while support for maintaining
references to content outside the control of the document space is provided
via the class dmaClass_ContentReference.

A document space is allowed to support both forms of content capture. In this
case, it is possible that a rendition may have a mixture of content data that is
captured in the document space via a content transfer object, and some exter-
nal references stored as content reference objects.

In order to determine what forms of content capture are supported by a docu-
ment space, a client can either check the capabilities of the document space
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(via its dmaProp_DocSpaceCapabilities value) or detect the presence of the
above mentioned classes in the metadata for the document space. Based on
this information and the form of the content data, the client application can de-
cide which type of content element to create.

3.7.3.3.2 Creating ContentTransfer Objects

The client application would use either the CreateObject or Createlnstance
method to create a new dmaClass_ContentTransfer object. It would then set
dmaProp_ComponentType to some appropriate value in order to indicate what
type of content element this is. Valid values for this property are dependent on
the Rendition to which the content element belongs; DMA does not define
these values. The client may also set a value for the dmaProp_RetrievalName
property. Typically, this value is an URL format resource name where the con-
tent data currently exists. This property value could be used on subsequent
access to the document content, to determine the original content resource
name and/or the file name suffix possibly to launch an appropriate application.

After creating the content transfer object and setting its properties, the client
then needs to determine the mode in which content will be supplied to the doc-
ument space. Content capture and access can be done via Streams or Re-
source names in URL format. The IdmaContentTransfer interface provides all
these methods.

To supply content as a stream the client application would create a stream on
the content and invoke the method SetCaptureStream () on the content trans-
fer object. All document spaces must support this method of content capture.
Alternatively, if supported, the client could invoke the method SetCaptureRe-
source () to identify content as a resource name in the form of an URL. Local
file names — a common way of identifying document content, are made into
URLs by prefixing the full path name with “file://".

3.7.3.3.3 Creating ContentReference Objects

If content is supplied as a reference, the client application uses either the Cre-
ateObject or Createlnstance method to create a new dmaClass_ContentRef-
erence object. In addition to setting the dmaProp_ComponentType as
discussed above, the client must set a value for the dmaProp_ContentLoca-
tion property. This value should be the resource name for the content data, in
URL format. The document space may validate the URL, but does not need to
provide any guarantees regarding the existence or accessibility of the content
referenced by the resource name.

3.7.3.3.4 Making Content Persistent

Once the appropriate content elements are created, the client application
would insert these objects into the Rendition object’s dmaProp_ContentEle-
ments list property as discussed in the previous section. The document space
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will capture and transfer the content data as appropriate when the parent Doc-
Version is made persistent.

Note: The client application must ensure that the resource name or stream
supplied to a content transfer object exists until the DocVersion has been
made persistent.

3.7.4 Content Access and Modification

The DMA content model provides two features that enable efficient content ac-
cess and modification. First, Renditions and Content Element objects are
bound to scratchpad objects only upon access to those specific objects due to
the late binding rule. Second, actual document content is transferred to the cli-
ent only upon invoking methods on the IdmaContentTransfer interface.

3.7.4.1 Locating and Accessing DocVersions

A DMA client can use either navigation (typically via containers), connection
via OIID, or query to locate DocVersion objects in a document space.

The dmaProp_RenditionsPresent property is a system-generated list that re-
flects the rendition types that exist on a DocVersion at a given time. If a docu-
ment space makes this property searchable, then it can be used to detect
renditions that exist for a document via a DMA query. However, this property
value and the dmaProp_Renditions list on the DocVersion are not kept syn-
chronized in a scratchpad object. Therefore, it is not safe to assume that the
Rendition object at a particular index in the dmaProp_Renditions list will have
rendition type matching that of the corresponding index position in the
dmaProp_RenditionsPresent list. The same rule applies to the dmaProp_Con-
tentElementsPresent and dmaProp_ContentElements in the Rendition object.

Once a DocVersion object is located the client application would invoke the Id-
maDocSpace::ConnectObject () method to connect to the document and ob-
tain a scratchpad copy of the persistent document.

3.7.4.2 Accessing Renditions and Content Elements

To access specific rendition and content element objects on a document a
DMA client would use methods on the IdmalListOfObject interface on the
dmaProp_Renditions and dmaProp_ContentElements list properties on the
DocVersion and Rendition objects respectively.

3.7.4.3 Accessing Content Data

Once the client application has obtained a scratchpad copy of a specific con-
tent element, it can use an IsOfClass () test to determine what type of content
element (i.e. content transfer or content reference) was originally stored. If it is
a content reference object, the client is responsible for accessing the content
data directly by using the value of dmaProp_ContentLocation. Alternatively, if it
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is a content transfer object, the client can then use one of a number ways to
access content data as supported by the methods on the IdmaContentTrans-
fer interface.

Delivering content data as a Stream must be supported by all document
spaces that support content. The client would use the GetStream () method to
obtain a stream to the content stored in the document space.

Optionally, a document space may choose to support one or both of the follow-
ing means of delivering content.

 The CopyToResource () method to request the document space to copy
content data to a resource name provided by the client

» The GetResourceName () method to obtain a client accessible resource
name for the content data

3.7.4.4 Modifying Content

In order to modify content, a client first needs to access the document and the
relevant Rendition and Content Element objects as described above. Then the
client application would use methods on the IdmaEditListOfObject interface to
insert, replace, or delete objects in the Renditions or ContentElements list
properties. Document space policy would dictate the type of modifications al-
lowed on content objects and data.

Some document spaces may support direct replacement of existing content
element data, by allowing SetCaptureStream () or SetCaptureResource () on
already persisted objects.

3.7.4.5 Deleting Content

To delete document content or the document itself, the client would follow
steps similar to those for modifying content.

If Renditions or Content Elements are deleted, the document space will delete
the relevant objects from the persistent store for the particular document. If the
DocVersion is deleted, then the document space will delete all persistent infor-
mation about the document, including all its renditions and content elements.
The DMA content model does not provide for sharing of content components
among multiple objects, therefore if a document space has such a feature, it
must not expose that fact to the DMA client application.

Note: The document space will not follow and delete the references sup-
plied in ContentReference objects. In addition, a document space is not
required to reclaim any storage at the time of deletion of content.
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3.7.5 Content and the DMA Object Model

The following section discusses the classes, properties and interfaces defined
for the content model. As stated previously, supporting content is optional for a
document space. In addition to being indicated via the capabilities mecha-
nism, the presence of the relevant classes, properties and interfaces indicates
support for content by a document space.

The inheritance hierarchy of content classes is shown in the following diagram:

DMA

other DMA . ” Content
dlasses Containable Rendition Element
T I |
Versionabl Content Content
ersionable Transfer Reference
I |
other dmaClass_ prefix not
Versionable DocVersion shown for clarity
classes

Figure 3-19: DMA Content Class Inheritance Diagram

3.7.5.1 DocVersion

The document version object is the base class for all document objects in
DMA. This object contains properties about a document, as well as other sub-
objects that represent content for the document. A document version object
can participate in versioning operations as defined by the DMA versioning
model.

A document version object can have one or more objects that represent differ-
ent renderings (Renditions) of the document (for example, word-processor
document files and the PostScript form of the document). The content of a
document version is not associated directly, but rather through its renditions.
Note: It is not mandatory for document version objects to have content.

The DocVersion class inherits from dmaClass_Versionable, and introduces
the two properties, dmaProp_RenditionsPresent and dmaProp_Renditions, on
the DocVersion class.
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The dmaProp_Renditions property is a list of Rendition objects and can be ac-
cessed using DMA list access methods.

The dmaProp_RenditionsPresent property is a list of renditions present for the
document. This list can be used to determine what renditions exist on a docu-
ment either via a query or by inspecting the property on a specific document
version.

3.7.5.2 Rendition

A Rendition manages all of the content elements associated with a particular
rendering or representation of a document.

The class dmaClass_Rendition inherits from the base class dmaClass_ DMA
and introduces the dmaProp_RenditionType and dmaProp_ContentEle-
mentsPresent properties.

The dmaProp_RenditionType is a string property that differentiates the rendi-
tions of a document. These string values have the following syntax:

<RenditionType_Space>::<Typename>

The syntax and semantics of the Typename is specific to the rendition type
namespace, RenditionType_Space. DMA 1.0 defines one RenditionType__
Space, ‘MIME’, whose values are legal MIME types as defined by the
IANA.

Examples values for RenditionType in the MIME namespace are;
‘MIME::application/msword’ or ‘MIME::text/plain’.

Other rendition type namespaces may be defined in future versions of
DMA.

The dmaProp_ContentElements property is a list of content elements on the
rendition and can be accessed using DMA list of object methods.

The dmaProp_ContentElementsPresent property is a list of the component
types of the content elements on the rendition and can be accessed using
DMA list of string methods.

Due to the DMA content model being neutral to content format, the Rendition
class has a minimal set of properties. However, it is anticipated that DMA im-
plementations would sub-class Renditions to provide content format specific
properties and behavior. For example, renditions that support the specific
characteristics of Word, HTML and TIFF may be defined.
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3.7.5.3 Content Element

This abstract base class represents an elementary content component. This
class introduces the dmaProp_ComponentType property inherited by the
other content element sub-classes.

The dmaProp_ComponentType is a string property that differentiates the con-
tent elements of a rendition. The syntax and semantics of this property is
specified by the class of rendition associated with this content element; there-
fore, it is not defined in the DMA specification.

3.7.5.4 Content Transfer

This is a sub-class of content element that provides capture and access to
document content managed within a document space.

The string property dmaProp_RetrievalName introduced by this class cap-
tures either the full name or suffix that the client would like the content to have
upon retrieval for viewing or editing. This can be useful when retrieving content
to determine the location to place the content and/or to determine the applica-
tion to launch to handle the content (based on file extension).

Objects of class Content Transfer must support the IdmaContentTransfer inter-
face.

3.7.5.4.1 ldmaContentTransfer

This interface provides methods to supply and access content data in DMA.
The only mandatory form of content transfer is via a stream. This means that
DMA clients and document spaces must provide support for supplying and re-
trieving content by implementing the /dmaStream interface.

3.7.5.4.2 ldmaStream Interface

This utility interface provides methods to perform read-only access to content
data as a continuous stream of bytes. This interface inherits from IUnknown
and introduces the two methods, ReadStreamData () and SetStreamPosition
(). Some implementations might not support seeking into a stream, thereby
making it a sequential stream.

This interface must be presented through a COM object, which need not be a
DMA object. When content is inserted (via SetCaptureStream ()), the client
application is responsible for instantiating an appropriate COM object. When
content is retrieved (via GetStream ()), the document space implementation
will instantiate the object.

3.7.5.5 Content Reference

This is a sub-class of content element, which references content outside the
control of a document space.
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The string property dmaProp_ContentLocation introduced by this class con-
tains the reference to content data managed outside the document space.
This value is a resource name in the format of an URL.
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3.8 DMA Versioning Model

The DMA Versioning Model provides fundamental document-management op-
erations. A document can be taken through a progression of successive ver-
sions, and the relationship among those versions can be tracked using DMA.
Documents managed under the DMA versioning model can be updated and
revised using standard check-in and checkout operations of the model.

The model in DMA 1.0 supports what is known as linear versioning. The dif-
ferent versions of a document are maintained as a series of individual docu-
ment version objects. In this sequence, there is one instance that is
designated as the current version. The model is organized in a way that al-
lows extension to configuration management of document organizations (in-
cluding branched versioning). However, the operations necessary to support
other than linear series of versions are not specified for DMA 1.0.

The basic DMA 1.0 model for versioning presumes that there is some concep-
tual entity represented as a sequence of progressive versions. These ver-
sions may be defined in any number of ways, yet they each present a state of
the conceptual entity at some point. There is at most one current version,
which represents the current state of the conceptual entity. In this view, the
versions constitute a possibly incomplete history of states of the conceptual
entity.

In the DMA 1.0 specification, only Document Version objects are defined as
well-known versionable objects, but the concepts can be generalized to allow
versioning of additional well-known objects in the future. (The addition of ap-
plication-specific versionable objects via sub-classing is available immedi-
ately.)

The DMA 1.0 specification does not require the Document Spaces to support
versioning. The specification merely specifies how versioning is expressed for
those Document Spaces which do support versioning. Additionally, the well-
known objects used in DMA 1.0 solely to express versioning need not be sup-
ported by Document Spaces which do not support versioning.

The informal view of the DMA Version Model is illustrated in the diagram be-
low. The different versions of a document can be thought of as states that
once existed in the history of a conceptual entity. In the DMA 1.0 Version
Model, the conceptual structure is represented by a configuration history that
holds together the arrangement of the version states of the document. The
Configuration History locates the Primary Version Series and the individual
versionable objects are strung onto the series much like beads on a string.
The connector between a place in a version series and a versionable object
provides a Version Description for that particular occurrence of the versionable
object.
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Figure 3-20: DMA Model of Versioned Objects (conceptual)

The DMA model allows the possibility that a versionable object might exist as
a constituent of more than one Configuration History, or that it might occur in
the same Configuration History in more than one way.

Because a versionable object may potentially occur in configurations in more
than one way, the data that is specific to each occurrence is kept separate
from the versionable object in a Version Description object. The Version De-
scription object bridges a versionable object to a particular place in a configu-
ration of versions and provides properties that are specific to that occurrence.

3.8.1 Objects Used for Versioning

If a document space supports the DMA versioning model, it will support (sub-
classes of) the following objects:

« DMA Configuration History
» DMA Version Series

« DMA Version Description
 DMA Reservation

The objects listed above are used, in addition to the individual versionable ob-
jects themselves, to manage the organization of conceptual-entity version se-
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ries and the check-in and the check-out process for versions of conceptual
entities.

If the DMA Versioning Model is not supported by a particular document space
as a matter of policy or implementation, then objects of these kinds will not be
accepted in that space, and class descriptions for the objects will not appear.

Configuration
History

1

*

Version 1 01

: Reservation
Series

1

*

Version
Description

1.
0.1

Versionable

Figure 3-21: DMA Version Management Navigation Model

In the DMA 1.0 version management navigation model, there are four levels to
a (conceptual) versioned object:

The Configuration History is the top-level object that “holds” the configura-
tion of versions. It provides a unique entry into the overall configuration.
(The entire configuration can be navigated via entry at the Configuration
History object.)

The Version Series is a DMA object that carries the configuration of a sin-
gle “line” of versions that are viewed as generally having a progressive his-
tory. There is a Primary Version Series representing the top-level version
sequence of the configuration. In linear versioning, there is exactly one
Version Series. In more-complex configurations, additional Version Series
are used to provide branches and subordinate configuration progressions
beneath the Primary Version Series.

The Version Description is the connection from a place in a Version Series
to a particular versionable object. The Version Description accounts for
the occurrence of that object version in that place in a particular version
series of a configuration.

The Versionable Object is some instance of an object (e.g., a Document
Version object) that represents the conceptual entity at a particular point.
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The objects that support versioning are shown in the following table:

Table 3-4 Versioning Objects

Feature

Object(s)

Linear Versioning

Version Series, Version Description, and Reservation

Branch Versioning

Configuration History, Version Series, Version De-
scription, and Reservation

Threaded Version-
ing

Version Description, and Reservation

The following diagram shows the inheritance of the classes used for versioning

in this proposal. (The versioning classes are outlined in bold lines.)

Other DMA
Classes

DMA
[ \ \ \
Relationship Containable Reservation
[
[ \ \ \ \
Contalnme_nt Container Conf|_gurat|0n Vers_lon Vers_lon Versionable
Relationship History Series Description

%

Direct
Containment
Relationship

Referential
Containment
Relationship

3.8.2 Types of Versioning

dmaClass_ prefix not
shown for clarity

i

DocVersion

Figure 3-22: DMA Version Management Inheritance Diagram

Three types of versioning are mentioned in this proposal: Linear Versioning,
Branched Versioning, and Threaded Versioning. The versioning types are de-
scribed and discussed in the following sections.

3.8.2.1 Linear Versioning

Linear versioning includes configurations in which successive versions are or-
ganized in a sequence or series. There is one member of the series, usually
the latest one, which is recognized as the Current Version of the series.

Version Series objects implement linear series of versioning. Each Version

Series can be viewed as the recorder for the series and its state.

Version Series do not mention the versionable objects directly; instead, a Ver-
sion Series records a sequence of Version Description objects. Each Version
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Description links to a single versionable object. The Version Description pro-
vides a unique connection between a Version Series and a versionable object.

The Version Descriptions attached to a version series provide any descriptive
application information about how the versionable object comes to be incorpo-
rated in the version series in that place. The Version Description is valuable
for carrying descriptive information about how the object occurs in the particu-
lar Version Series. For example, the Version Description subclass used will
usually provide a label (e.g., “5” or “2” or “C” or “draft 5” or “final”) by which the
object is known relative to the containing series. In addition, there may be in-
formation about the authority under which the Version Description was added
and when it was done.

The Version Description is valuable as a separate object, whether or not a ver-
sionable object can be attached to more than one Version Description (see
“Threaded Versioning,” below). The Version Description can be subclassed
independent of versionable objects to add more version-related application in-
formation without forcing more subclassing on the versionable objects them-
selves.

In addition, DMA 1.0 defines classes of objects, such as the DMA Document
Version, that are designated as versionable. Versionable objects carry certain
version-management properties that are required for the object to be man-
aged as a state of a versioned object. Versionable objects also offer the Id-
maVersionable interface. In a Document Space that does not support
versioning, these properties take on specific default values and the IdmaVer-
sionable interface need not be offered.

In the DMA 1.0 Versioning model, versionable objects are not required to be
versioned. In the model, it is permissible for versionable objects to exist as
standalone objects not reachable by any Version Description. (Applications
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and document space policy mechanisms can restrict the model as appropri-
ate.)

Linear Versioning
Configuration
History
| ‘
Version Flow
Version
Series
I
| | | |
Version Version Version Version
Description —yDescription — Description [— Description
1 2 3 4
Doc Doc Doc Doc
Ver Ver Ver Ver
15 24 45 63

Figure 3-23: Linear Versioning

3.8.2.2 Branch Versioning and Complex Configurations

Branch Versioning is an extension beyond the basic linear versioning of DMA
1.0 in which a conceptual entity’s history of configurations requires multiple
Version Series intertwined in a variety of ways. Operations for creating
branches of versions and more-complex configurations are not provided in the
DMA 1.0 Versioning specification, but the impact on navigation is defined.

The DMA 1.0 Versioning model anticipates complex configurations by assum-
ing that a Configuration History object might list the presence of more than
one Version Series.

In addition, the DMA Version Description provides for one or more branches
being taken from that point in a series. The DMA Version Description also pro-
vides for one or more Version Series merging into the current series at the Ver-
sion Description point. These are the only ways that complex configurations
are defined to be apparent to DMA 1.0 applications.

To permit scaling from linear versioning to more complex versioning and con-
figuration-management models beyond DMA 1.0, Configuration History is al-
ways used, even for linear versioning configurations having a single Version
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Series. In this arrangement, linear versioning occurs as simply a restricted
case of a more complex configuration.

Branched Versioning

Configuration
History
Version Version Flow
Series
| . | . | . | .
Version Version Version Version
Description [ —NDescription — Description — Description
1 — 2 3 — 4
Doc Doc Doc Doc
Ver Ver Ver Ver
15 24 45 63
Version
Series
THE SOURCE OF THIS SERIES IS VERSION " n THE TERMINUS OF THIS VERSION SERIES
SERIES ", VERSION DESCRIPTION "1". 1 l IS VERSION SERIES "', VERSION
IT IS THE FIRST SUCH SERIES DESCRIPTION 4
Version Version Version
Description —> Description —> Description
1 2 3
Doc Doc Doc
Ver Ver Ver
21 29 40

3.8.2.3 Threaded Versioning

Figure 3-24: Branched Versioning

The DMA 1.0 Versioning model explicitly allows for a versionable object to ex-
ist as a version of one or more conceptual entities and in one or more ways.
There is no model-inherent limitation on how many version descriptions may
lead to the same versionable object. Stated another way, the versionable ob-
ject may be threaded through more than once by the same or different Version

Series.

DMA retains this provision to allow configurations of objects for different pur-
poses. For example, there might be a special version series of only official re-
leases of a publication, and other version series might include intermediate
internal revisions and proposals. Similarly, some version descriptions might
relate to stages of a workflow that a versionable object is taken through, yet
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the various reviews, approvals, and transmittals might all refer to the same ver-
sionable object.

Whether threaded versioning is permitted in general or on a case-by-case ba-
sis will depend on policies honored by document spaces and availability of ap-
plications that operate successfully within those policy constraints.

Threaded Versioning

Configuration
History 'Alpha’
| —
. Version Flow
Version
Series
I
I [ [ |
Version Version Version Version
Description — Description — Description — Description
1 2 3 4
Doc Doc Doc Doc Doc
Ver Ver Ver Ver Ver
15 24 36 45 63
Version Version Version
Description > Description > Description
1 2 3
I I
Version
Series
Configuration

History 'Beta’

Figure 3-25: Threaded Versioning

3.8.3 Basic Characteristics of DMA Versioning

The DMA Versioning model is based on the idea that the configurations of ma-
terial are being managed without regard to variation among the different ver-
sions. The DMA 1.0 Versioning model specification does not specify any
intrinsic relationship between versionable objects that are attached to version
descriptions.
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The basic check-in model simply adds versionable objects to a version series.
There is no indication about how that versionable object is related to any oth-
ers in the series nor what the implications might be of the versionable object
also being included (via version description) into multiple version series.

Similarly, the available “check-out” operation is the reservation of the right to
check in the next new member of a series. There is no requirement that the
new member have any particular relationship to others of the series.

Any relationship between the derivation of an object and its occurrence in a
particular version series is a function of applications and possibly some con-
straints implemented by policy mechanisms of document spaces.

Applications may operate quite differently. Some application may impose strict
relationships between versionable objects and how new ones are derived for
check-in into version series. Such applications can honor those policies by us-
ing the DMA 1.0 versioning operations as building blocks of the more-specific
form of document versioning that is delivered to users of a DMA system.

3.8.4 DMA Versioning Operations

In DMA 1.0, the following versioning operations are supported:

» SetReserveNext and CheckOutNext : Both of these operations reserve
the (exclusive) right to add a new version at the end of a Version Series. In
addition, CheckOutNext makes a copy (clone) of the Current Version of the
Version Series for possible modification (done mainly to allow for optimiza-
tions in an implementation).

» SetCheckin : This operation creates the next Version in a Version Series
and makes it the Current Version. It also removes the reservation created
by SetReserveNext or SetCheckOutNext.

» SetRevoke : This operation cancels a previous SetReserveNext or Set-
CheckOutNext.

Note: These versioning operation names listed above are not the exact
method names, and the operations described are performed in two steps as
dictated by the persistence model of DMA.

October 1998 Document Management Alliance 1.0 Specification 3-125



DMA Architecture
DMA Internationalization and Localization

3.9 DMA Internationalization and Localization

The DMA architecture supports the internationalization and localization of
document management applications and systems through (1) the use of the
Unicode universal character set encoding, (2) a locale inspired mechanism for
specifying a client’s language, (3) support for multiple text ordering methodolo-
gies, and (4) a locale independent date/time representation.

3.9.1 Internationalization affected DMA Data Types

The only data type utilized by the DMA COM API for representing possibly un-
constrained textual data is the DmaString data type (actually only pDmaString
and ppDmastring references to this data type are utilized).

The DMA DateTime property type is defined as a syntactically constrained
DmasString. This section defines the syntax that DMA will employ through its
API for DateTime properties in a manner that is unambiguous with respect to
time zones, language, and cultural conventions.

DMA Object Instance Identifiers (OIID) are represented using a syntactically
constrained DmaString data type. DMA OIIDs are not viewed as localizable
textual data by the DMA Internationalization and Localization model, and as
such are not discussed further in this section.

3.9.1.1 DmasString Data Type

DMA follows the Microsoft OLE Automation conventions with regards to its
string data type and utilizes a Microsoft BSTR conformant in-memory data
representation for DmaStrings.

A BSTR can be thought of as a pointer to a null terminated array of wchar _t
characters. The BSTR character data array is preceded in memory by a 32-bit
integer that contains the length of the BSTR character data array. This feature
allows efficient marshalling of the BSTR since the character data array length
is explicit. In many cases, the BSTR can be treated as a normal null termi-
nated string since the pointer is to the first element in the character data array.
DMA adopted the BSTR data representation to facilitate the introduction of
DMA language bindings for languages such as Visual Basic and Java.

DMA specifies that four macros be defined in the DMA header files for manip-
ulating DMA’s BSTR conformant strings. The macro names are listed below:

- DMA_CREATE_STRING
- DMA_FREE_STRING
« DMA_GET_STRING_TEXT

« DMA_GET_STRING_CHAR_COUNT
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These macros are defined in the Macros Reference section of this specifica-
tion.

3.9.1.2 DateTime Properties

DMA utilizes a locale-independent date/time format. DMA clients are expected
to transform DMA date/time values into locale and platform specific represen-
tations as required for user presentation. A DmaDateTime is a specialization
of a DmasString with the following syntax derived from ISO 8601:

YYYYMMDDThhmmss|,f]Z
where:

YYYY represents a four-digit year number according to the
Gregorian calendar

MM represents a two-digit month in the range 01-12

DD represents a two-digit day in the range 01-31

hh represents a two-digit hour in the range 00-23

mm represents a two-digit minute in the range 00-59

sS represents a two-digit second in the range 00-59

f represents decimal fractions of a second to arbitrary precision

The literal "T" separates the date and time components. The optional literal ",
(comma) separates the time and fractional seconds components. The literal
"Z" is mandatory and indicates that the time is represented in Coordinated
Universal Time (also known as UTC or GMT).

Midnight is represented by a time (hhmmss) of 000000 and indicates the start
of the specified date. Applications desiring to store only dates using DateTime
properties should specify a time component of midnight.

A Document Space implementation may not be able to store DateTime values
persistently with the precision specified by the caller. DMA does not require
that a Document Space implement DateTime persistence with any specific
precision. However, the Document Space must accept and return DateTime
values per the syntax described in this section.

3.9.2 Character Set Encodings

DMA 1.0 specifies that the Unicode (UCS-2) character set encoding must be
supported by all DMA 1.0 compliant implementations. Support for other char-
acter set encodings is neither encouraged nor discouraged by the specifica-
tion. (The DMA architecture is based upon principles that enable supporting
additional character sets encodings.)
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DMA 1.0 requires that all DmaStrings passed through COM interfaces on a
System Manager object, or objects derived from it, must utilize a common
character set encoding. The common character set encoding is an attribute of
a DMA System and is bound to a System Manager object instance at creation
time. DMA API callers (both applications and service objects) are responsible
for presenting and accepting DmaString data in the System Manager's com-
mon character set encoding.

In order to support use in countries other than the United States, DMA sup-
ports the expression of characters utilized by the local languages. Latin based
languages draw from a relatively small character set and are generally en-
coded one character per byte whereas Asian languages draw from much
larger character sets and require multiple byte encodings. In order to support
non-ASCII character set encodings, the DMA architecture has the following
characteristics:

1 Character set neutrality with regards to the handling of DmaStrings:

Character set neutrality means that DMA will not require the use of any
specific code point to represent a character nor shall it construe that a
code point can be represented with a single byte of storage.

The DMA System Manager and middleware pass DmasString data be-
tween a client and a System or DocSpace implementation, respectively, in
whole, and as such should be character set neutral. However, queries on
merged scopes may require the merging of result sets from individual doc-
ument spaces possibly requiring that the DMA middleware compare
DmasString data to determine relative order. DMA's Service Object mecha-
nism is utilized to support the installation of third-party provided DmaString
text ordering implementations.

2 Unambiguity with regards to character set encodings:

A client application must be able to determine with which character set en-
coding a DmasString is encoded. This capability does not require that each
DmasString be tagged with a character set encoding ID, only that within the
context of use the character set encoding is unambiguous.

3.9.2.1 DMA Character Set Encoding ldentifiers

A DMA character set encoding identifier is represented using a Dmalnteger.
DMA will not administer a registry of character set identifiers, instead DMA
character set encoding identifier values will be drawn from the Internet As-
signed Number Authority (IANA) Character Set Registry (which is utilized by
various Internet standards including MIME and HTTP). The IANA Character
Set Registry defines a name and possibly several aliases for each character
set. The IANA Character Set Registry also defines unique integer values, (re-
ferred to as the MIBenum value) for these character sets. DMA character set
encoding identifiers utilize the IANA Character Set registry MIBenum values.
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DMA character set encoding identifier values for some "commonly occurring"
character sets are enumerated in the following table.

Table 3-5 DMA Character Set Encoding Identifier values

Character Set Encoding Standard DMA Character Set Encoding Identifier Value
(Description) (IANA MIBenum Value)
ISO-10646-UCS-2 (Unicode) 1000

ANSI X3.4-1968 (US ASCII) 3

ISO 8859-1:1987 (Latin1) 4

ISO 8859-2:1987 (Latin2) 5

ISO 8859-3:1987 (Latin3) 6

ISO 8859-4:1987 (Latin4) 7

ISO 8859-5:1988 (Latin/Cyrillic) 8

ISO 8859-6:1987 (Latin/Arabic) 9

ISO 8859-7:1987 (Latin/Greek) 10

ISO 8859-8:1987 (Latin/Hebrew) 11

ISO 8859-9:1989 (Latin5) 12

Shift JIS (MS Kaniji) 17

EUC Packed Format for Japanese (EUC-J) 18

EUC-KR (KS C 5861-1992, RFC 1557) 38

KS C 5601-1987 (Korean, RFC 1345) 36

1ISO-10646-UCS-4 1001

DMA 1.0's standard character set encoding, Unicode (ISO-10646-UCS-2), has
a DMA character set encoding identifier value of 1000.

3.9.3 Language Support

In order to support implementation of global enterprise document manage-
ment systems that serve clients whom use different languages, potentially lo-
cated in different countries, the DMA architecture allows implementations to
be capable of presenting textual information to a client in a language specified
by the client. Furthermore, a client can determine which languages are sup-
ported for the various components of a DMA Document System. (These re-
quirements are referred to collectively as the localization requirement.)

DMA defines a language via a locale name mechanism. Language is the pri-
mary attribute that DMA 1.0 will infer from a locale name. A locale name will
consist of a <language, subtab> two-tuple and will be represented as a DmasS-
tring value syntactically conformant with an Internet language tag value as de-
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fined per RFC 1766. Locale names will normally consist of a two-letter ISO
639 language abbreviation, a hyphen, and a two-letter ISO 3166 country code
(e.g. en-US, English in the United States), although RFC 1766 allows other mi-
nor variations. Per RFC 1766, language and subtag components consist of al-
phabetic characters drawn from the US-ASCII character repertoire (a-z, A-Z).
A DMA locale name value will use the character set encoding of the DMA sys-
tem in which context it is utilized.

DMA addresses the localization requirement by (a) requiring that a DMA sys-
tem implementation and DMA document spaces provide the client with one or
more supported locale names and (b) allowing for the client to specify one of
the supported locale names when instantiating a System or DocSpace object.

DMA imposes no requirements on a system or document space implementa-

tion with regards to the degree to which an implementation supports a locale.

A client's specification of a locale when instantiating an ldmaSystem or Idma-

DocSpace object simply expresses the clients preference for resource and ca-
pability localization.

The DMA System Manager implementation must be capable of providing the
client with localized System names and descriptions.

The DMA System implementation may utilize the locale to provide the client
with localized "Descriptive Text" and "Display Name" property values for the
ClassDescription and PropertyDescription objects associated with the system
object. The DMA System implementation may also utilize the locale to present
localized message text (returned by the IdmaSystem::GetResultCodeDescrip-
tion method).

The Document Space Service Object implementation may utilize the locale to
provide the client with localized "Descriptive Text" and "Display Name" prop-
erty values for the ClassDescription and PropertyDescription objects associ-
ated with Document Space objects.

The Document Space Service Object may also utilize the locale to otherwise
modify the capabilities of a Document Space, such as providing the client with
Ordering IDs meaningful to that locale only.

3.9.4 System Manager Internationalization

The System Manager provides clients with the capability to bootstrap into a
DMA object model environment by connecting to a DMA System. The System
Manager also provides the capability to register system and text ordering ser-
vice objects.

A DMA System may be registered more than once with the DMA System Man-
ager with distinct character set encodings. This mechanism enables a logical
system to be registered, (for example, utilizing the Unicode and Shift-JIS char-
acter set encodings). This use of multiple System registration indicates that
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such Systems are to be treated identically other than with respect to character
set encoding. For example, they can be thought of as providing access to the
same collections of documents.

3.9.5 Text Collation

DMA text collation (ordering) occurs only within the context of a DMA query
and is described in detail in the Query section of this document. DMA middle-
ware only deals with text collation when performing queries on merged scopes
involving textual properties. Text Ordering Service Objects may be registered
with the System Manager for use by System Service Object implementations.
Text Ordering Service Objects implement one or more text collations (order-
ings) specific DmaString comparisons and are intended to be utilized by DMA
System Service Object implementations to perform full- or merge-sorts on
query result rows.

3.9.5.1 Well-known DMA Text Collation Sequences

DMA 1.0 defines the following well-known text collation sequences:

Name Define Name Description

Case Sensitive Code Point | dmaCollation_CaseSensitiveCodePoint | Strict code-point based compari-

Comparison son

Case Insensitive Code dmacCollation_CaselnsensitiveCode- Compares strings case-insensi-

Point Comparison Point tively and locale independently.

Case Sensitive Lexico- dmacCollation_CaseSensitiveLexico- Compares using lexicographic or-

graphical Comparison graphic dering in the current locale.

Case Insensitive Lexico- dmacCollation_CaselnsensitiveLexico- Compares based on lower case

graphical Comparison graphic lexicographic ordering in the cur-
rent locale.

3.9.5.1.1 Detailed Descriptions

This section provides a detailed discussion of the text collation sequences
listed above.

e Case Sensitive Code Point Comparison {dmacCollation_CaseSensitive-
CodePoint}

Compares and orders strings strictly according to the code point values of
the characters. This is a locale-independent collation sequence. Under the
Unicode character set encoding, comparison of strings using this collation
sequence delivers results exactly as for the ANSI C runtime function wc-
scmp.
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Case Insensitive Code Point Comparison {dmaCollation_Caselnsensitive-
CodePoint}

Compares and orders strings according to the code point values of the
characters after (logically) converting them to lower case. Ordering is
based on the numerical values of the lower case character codes rather
than the lexicographical order of those characters. Therefore, this is a lo-
cale-independent collation sequence. Under the Unicode character set en-
coding, comparison of strings using this collation sequence delivers results
exactly as for the Microsoft C runtime function _wcsicmp.

Case Sensitive Lexicographical Comparison {dmacCollation_CaseSensi-
tiveLexicographic}

Compares and orders strings according to the lexicographical ordering of
the characters as determined by the current character set encoding and lo-
cale. Under the Unicode character set encoding, comparison of strings us-
ing this collation sequence delivers results as for the ANSI C runtime
function wcscoll.

Case Insensitive Lexicographical Comparison {dmaCollation_Caselnsen-
sitiveLexicographic}

Compares and orders strings by (logically) convert to lower case and then
applying the lexicographical ordering as determined by the current charac-
ter set encoding and locale. Under the Unicode character set encoding,
comparison of strings using this collation sequence delivers results exactly
as for the Microsoft C runtime function _wcsicoll.
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4 DMA Reference

These sections provide the definitions for the classes that are defined for the
DMA object model, the C functions used to bootstrap a DMA System, the
COM interfaces supported by DMA, macro functions supplied by DMA, the list
of possible return codes from DMA interfaces, the query join operators, the
other query operators, the base DMA data types, and conformance.

Object Reference Table of Contents
Interfaces and Methods Table of Contents
Macros

Return Codes

Join Operators

Query Operators

Data Types

Conformance
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4.1 Objects and Properties

4.1.1 DMA Object Reference Column Descriptions

The class summary table describes the characteristics of DMA classes. Each
column describes a particular characteristic. Column definitions are as given
below. The class summary table has one row for each class defined by the
DMA specification:

Class Id: The value of this column is the name of the DMA class Id vari-
able. The class Id variables are declared in DMA header files, and they are
statically initialized variables of type Dmald. NOTE: The name of the class
Id variable is formed from the class name by discarding embedded blanks
and prefixing the result with "dmacClass".

Superclass: The classes of DMA (including both the classes defined in the
DMA specification and the classes defined by a particular Document
Space) are organized into a single inheritance hierarchy. The value of this
column is the name of the immediate superclass of the class being de-
scribed. The root class of the hierarchy is DMA, and it is the only class that
does not have a (unigue) superclass.

The detailed description of each DMA class begins by repeating the class at-
tributes described in the preceding paragraph. The detailed description of
each DMA class also includes a property summary table. The property sum-
mary table has a row per property that summarizes a certain set of character-
istics of the properties of the class. The following are the meanings of the
column headings in the property summary table:

Name: The value of this column is the name of the property. NOTE: A de-
tailed description of each property follows the property summary table.
The descriptive text for each property begins with a bold face heading
composed of the property name followed by the name of the property Id
variable. As with the class Id variable's, the property Id variables are de-
clared in DMA header files, and they are statically initialized variables of
type Dmald. The property Id variable name is formed from the property
name by discarding embedded blanks and prefixing the result with
"dmaProp_".

Impl. Required: If the value of this column is "Yes", then all implementa-
tions of the DMA API must implement this property, and there must be an
element in the Property Description List of the Class Description object for
the property. Otherwise, the property is part of an optional feature (e.g.,
versioning or containment). If the optional feature involving the property is
not implemented, then there must be no element for the property in the
Property Description List of the Class Description object for the class (if
the Class Description exists). Conversely, if the optional (or required) fea-
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ture is implemented, then there must be an element in the Property De-
scription List of the Class Description object for the class.

System Gen'ed: If the value of this column is "Yes", then the value of this
property is generated by the implementation of the DMA API as a side ef-
fect of some DMA method call.

Read-Only: If the value of this column is "Yes", then the client can not set
the value of the property directly using the IdmaEditProperties interface.

Value Required: If the value of this column is "Yes", then the property
must have a legal value, assuming the property is supported by the imple-
mentation. If the property is a list or an enumeration, "having a legal value"
means that the list or enumeration (which must be present as the value of
the property in all circumstances) must contain at least one element.
NOTE: When an attempt is made to obtain the value of a property (via a
method in the IdmaProperties interface) that is currently not set to a legal
value, a DMARC_VALUE_NOT_SET error is returned. A property can
have its value removed (i.e., nulled out) by calling DeletePropValByID or
DeletePropValBylIndex in the IdmaEditProperties interface. It is possible
that "Impl. Required" is not "Yes", but "Value Required" is "Yes". This can
happen if the property is part of an optional feature, because "Yes" for
"Value Required" assumes that the feature is supported by the implemen-
tation involved.

Type: The value of this column is the base datatype of the property. The
possible base datatypes are Integer32, Float64, String, Binary, Boolean,
DateTime, ID, and Object. There are macros in the DMA header files for
each of the base data types.

Cardinality: The value of this column indicates whether the value of the
property is a "Scalar", "List", or "Enumeration". NOTE: A single instance of
a value of type String, Binary (i.e., array of bytes), DateTime, or Id is con-
sidered to be a Scalar.

Required Class: If the base datatype is "Object", then the value of this
column designates a class such that the object must be of that class or
one of its subclasses. NOTE: If the class of the object is not constrained,
then the value of this column is "DMA", which indicates the DMA base
class, DMA. If the base datatype is not "Object", then there is no value for
this column, since any value would be meaningless.
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4.1.2 COM Objects Reference

Object Name Impl. Required

SystemManager -

4.1.2.2 SystemManager

The System Manager is a COM object that is primarily used to enumerate and
connect to DMA System objects.

Class ID: SystemManager
Superclass: none

4.1.2.2.1 Interfaces

* lUnknown

* ldmaObijectFactory [Optional]

* |dmaOlID

* ldmaServiceRegistry [Optional]

e ldmaSystemManager

4.1.2.2.2 Properties

None.

4.1.2.2.3 Description

The System Manager object is not a DMA object, in that it does not support
the IdmaObject or IdmaProperty interfaces. It does not, therefore, participate
in the DMA Class hierarchy nor is it self-describing. Client applications can
use the dmaConnectSystemManager API function to get an interface on a
System Manager object.

4.1.2.2.4 Property Descriptions

No Properties Defined for This Object.
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4.1.3 DMA Obijects Reference

Class ID Superclass
dmacClass_ClassDescription Metadata
dmacClass_ConfigurationHistory Containable
dmacClass_Containable DMA
dmacClass_Container Containable
dmacClass_ContainmentRelationship Relationship
dmacClass_ContentElement DMA

dmacClass_ContentReference

Content Element

dmaClass_ContentTransfer

Content Element

dmacClass_DirectContainmentRelationship

Containment Relationship

dmaClass_DMA

dmacClass_DocSpace DMA
dmaClass_DocVersion Versionable
dmaClass_Enumeration DMA

dmacClass_EnumerationOfObject

Enumeration

dmacClass_List DMA
dmacClass_ListOfBinary List
dmaClass_ListOfBoolean List
dmacClass_ListOfDateTime List
dmacClass_ListOfFloat64 List
dmacClass_ListOfld List
dmacClass_ListOfinteger32 List
dmaClass_ListOfObject List
dmacClass_ListOfString List
dmacClass_Metadata DMA
dmacClass_PropertyDescription Metadata

dmacClass_PropertyDescriptionBinary

Property Description

dmacClass_PropertyDescriptionBoolean

Property Description

dmacClass_PropertyDescriptionDateTime

Property Description

dmacClass_PropertyDescriptionFloat64

Property Description

dmacClass_PropertyDescriptionid

Property Description

dmaClass_PropertyDescriptioninteger32

Property Description

dmacClass_PropertyDescriptionObject

Property Description

dmacClass_PropertyDescriptionString

Property Description
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Class ID Superclass
dmacClass_Query DMA
dmacClass_QueryConstant Query Node

dmacClass_QueryConstantBinaries

Query Constant

dmacClass_QueryConstantBinary

Query Constant

dmacClass_QueryConstantBoolean

Query Constant

dmacClass_QueryConstantBooleans

Query Constant

dmacClass_QueryConstantDateTime

Query Constant

dmacClass_QueryConstantDateTimes

Query Constant

dmacClass_QueryConstantFloat64

Query Constant

dmacClass_QueryConstantFloat64s

Query Constant

dmacClass_QueryConstantld

Query Constant

dmacClass_QueryConstantlds

Query Constant

dmacClass_QueryConstantinteger32

Query Constant

dmacClass_QueryConstantinteger32s

Query Constant

dmacClass_QueryConstantString

Query Constant

dmacClass_QueryConstantStrings

Query Constant

dmacClass_QueryJoinOperator

Query Nonterminal Node

dmacClass_QueryNode DMA
dmacClass_QueryNonterminalNode Query Node
dmacClass_QueryOperandDescription DMA

dmacClass_QueryOperator

Query Nonterminal Node

dmacClass_QueryOperatorDescription Metadata
dmacClass_QueryOrderByNode Query Node
dmacClass_QueryProperty Query Node
dmacClass_QueryResultRow DMA
dmacClass_QueryResultSet Enumeration
dmacClass_QueryRoot Query Node
dmacClass_QuerySearchableClass Query Node

dmacClass_ReferentialContainmentRela-
tionship

Containment Relationship

dmacClass_Relationship DMA
dmacClass_Rendition DMA
dmacClass_Reservation DMA
dmacClass_Scope DMA
dmacClass_System DMA
dmacClass_Versionable Containable
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Class ID Superclass
dmacClass_VersionDescription Containable
dmaClass_VersionSeries Containable
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4.1.4 dmaClass_ClassDescription

A metadata object describing a class.

Class ID: dmaClass_ClassDescription

Superclass: Metadata

4.1.4.1 Interfaces

¢ |Unknown

e ldmaObiject

* ldmaProperties

* ldmaClassDescription

4.1.4.2 Properties

Name Impl. Sys- Read- | Value | Type Cardinal- Required
Reqg'e | tem Only Req'e ity Class
d Gen'e d
d

OlID - Yes Yes - String Scalar

Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion

This - Yes Yes Yes Object Scalar Class Descrip-
tion

Create Pending - Yes Yes Yes Boolean | Scalar

Update Pending - Yes Yes Yes Boolean | Scalar

Delete Pending - Yes Yes Yes Boolean | Scalar

Display Name Yes - - Yes String Scalar

Descriptive Text Yes - - Yes String Scalar

Ids Yes - - Yes ID List

Superclass Description | Yes - - - Object Scalar Class Descrip-
tion

Superclass Property Yes - - Yes Integer3 | Scalar

Count 2

Immediate Subclass Yes - - - Object List Class Descrip-

Descriptions tion

Name Property Index Yes - - - Integer3 | Scalar

2

Property Descriptions Yes - - Yes Object List Property De-

scription
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Name Impl. Sys- Read- | Value | Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
Has Include Sub- Yes - - Yes Boolean | Scalar
classes
Has Proper Subclass Yes - - Yes Boolean | Scalar
Properties
Proper Subclass Prop- | Yes Yes Yes - Object List Property De-
erty Descriptions scription

4.1.4.3 Description

There is one Class Description object for each DMA class, including those cre-
ated dynamically (for example, rows in a search result set). Each class has an
instance of the Class Description object, including the Class Description class
itself. However, in order to avoid non-terminating recursion, the value of the
property dmaProp_ClassDescription is NULL for a Class Description of a
Class Description. Every Class Description object has the same set of proper-
ties defined. (The values of these properties are different for different classes,
of course.)

Using the CreateObject( ) method on the Class Description class interface en-
ables you to create an object of that class. The list of Property Description ob-
jects in the Class Description object describe the properties of a given class.

4.1.4.4 Property Descriptions

* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

* This {dmaProp_This}
Property Inherited from DMA

* Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

* Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

* Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

* Display Name {dmaProp_DisplayName}
Property Inherited from Metadata
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Descriptive T ext {dmaProp_Desc riptiveT ext}
Property Inherited from Metadata

Ids {dmaProp_lIds}
Property Inherited from Metadata

Superclass Description {dmaProp_SuperclassDescription}
Property Attributes: Objects of Class 'Class Description', Property Must Be
Supported

The value of this property is the Class Description object of the class that
is the immediate superclass of the current class in the DMA property class
hierarchy.

The superclass is unique, because the DMA hierarchy supports only sin-
gle inheritance. This property must have a value except when the current
object describes dmaClass_DMA.

Superclass Property Count {dmaProp_SuperclassPropertyCount}

Property Attributes: Integer32, Property Must Be Supported, Value Re-
quired

The number of properties in the immediate superclass (and therefore in-
herited by this class).

This number reflects the ordered count of properties inherited from the su-
perclass.

Immediate Subclass Descriptions {dmaProp_ImmediateSubclassDe-
scriptions}

Property Attributes: List Of Objects of Class 'Class Description’, Property
Must Be Supported

The value of this property is a list of Class Description objects, one for ev-
ery class that is an immediate subclass of the current class.

All of the Class Description objects in this list have a Class Description ob-
ject for the current class as the value of their Superclass Description prop-
erty.

Name Property Index {dmaProp_NamePropertylndex}
Property Attributes: Integer32, Property Must Be Supported

The index of the property that serves as the "name" for instances of the
class being described.

The value of this property is an index into the list of property description
objects of the current Class Description object (see dmaProp_PropertyDe-
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scriptions). The Property Description object at the designated index de-
scribes the property that is considered by client applications to indicate the
"name" of the object instance being described. The purpose of this prop-
erty is to make it as convenient as possible for DMA clients to access the
"name" of the current object instance.

Property Descriptions {dmaProp_PropertyDescriptions}

Property Attributes: List Of Objects of Class 'Property Description’, Prop-
erty Must Be Supported, Value Required

A list of Property Description objects describing this class's properties.

The properties inherited from ancestor classes occur first in the list, and
the list ends with the properties introduced by this class, i.e., the "native"
properties. The value of the property dmaProp_SuperclassPropertyCount
is the number of properties that are inherited.

Has Include Subclasses {dmaProp_HasIncludeSubclasses}

Property Attributes: Boolean, Property Must Be Supported, Value Re-
quired

This flag is set if this class supports "include subclasses" queries.

Has Proper Subclass Properties {dmaProp_HasProperSubclassProp-
erties}

Property Attributes: Boolean, Property Must Be Supported, Value Re-
quired

This flag is set if this class supports "include descendant properties" que-
ries.

Proper Subclass Property Descriptions {dmaProp_ProperSub-
classPropertyDescriptions}

Property Attributes: List Of Objects of Class 'Property Description’, Prop-
erty Must Be Supported, System Generated, Read-Only

This is a list of all properties of all the subclasses of the current class.

This property is used to facilitate "include subclasses" queries. If a prop-

erty occurs more than once in the descendant subclasses and has differ-

ent characteristics in some of them, its occurrence in this list resolves how
the property should be treated in "include subclasses" queries.
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4.1.5 dmaClass_ConfigurationHistory

The root object for a conceptual versioned entity.

Class ID: dmaClass_ConfigurationHistory
Superclass: Containable

4.1.5.1 Interfaces
e IUnknown
e |ldmaObiject
e ldmaProperties
» ldmaEditProperties [Optional]

« ldmaConnection [Optional]

4.1.5.2 Properties

Name Impl. Sys- Read- Value Type Cardinality |Required Class
Reqg'ed | tem Only Req'ed
Gen'ed

OlID - Yes Yes - String Scalar

Class Description | Yes Yes Yes Yes Object Scalar Class Descrip-
tion

This - Yes Yes Yes Object Scalar Configuration
History

Create Pending - Yes Yes Yes Boolean Scalar

Update Pending - Yes Yes Yes Boolean Scalar

Delete Pending - Yes Yes Yes Boolean Scalar

Parent - Yes Yes - Object Scalar Direct Contain-
ment Relation-
ship

Parent Container - Yes Yes - Object Scalar Container

Containers - Yes Yes - Object Enum Referential Con-
tainment Rela-
tionship

Versioned Object - - - Yes Object Scalar Class Descrip-

Class tion

Primary Version Yes Yes Yes - Object Scalar Version Series

Series

All Version Series | Yes Yes Yes - Object Enum Version Series
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4.1.5.3 Property Descriptions

OIlID {dmaProp_OIID}
Property Inherited from DMA

Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Parent {dmaProp_Parent}
Property Inherited from Containable

Parent Container {dmaProp_ParentContainer}
Property Inherited from Containable

Containers {dmaProp_Containers}
Property Inherited from Containable

Versioned Object Class {dmaProp_VersionedObjectClass}
Property Attributes: Objects of Class 'Class Description’, Value Required
Base class supported for this conceptual entity

This is a class description object that specifies the base class that can be
versioned using this conceptual object. All objects that participate in a ver-
sion series of this conceptual object must have this class as a base class.
Whether this property can be manipulated after first set or after the first
versionable is added is a Document Space policy matter.

Primary Version Series {dmaProp_PrimaryVersionSeries}

Property Attributes: Objects of Class 'Version Series', Property Must Be
Supported, System Generated, Read-Only

Primary Version series for this conceptual object.

This is the object that holds the primary version series of the conceptual
entity managed by this Configuration History. It is established by creation
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of the Version Series object that is specified to represent the primary se-
ries attached to this Configuration History.

All Version Series {dmaProp_AllVersionSeries}

Property Attributes: Enum Of Objects of Class 'Version Series', Property
Must Be Supported, System Generated, Read-Only

An enumeration of all the version series associated with this conceptual
object.

This is a system-derived property. It is an enumeration of those Version
Series which comprise the configuration managed under the conceptual
entity. For the DMA 1.0 Versioning Model, compliant configurations consist
of exactly one Version Series. Therefore, for DMA 1.0, this property con-
tains a single element, which will be the primary version series object.
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4.1.6 dmaClass_Containable

The base class for all objects which can be contained, that is, the generic
"containee" class.

Class ID: dmaClass_Containable
Superclass: DMA

4.1.6.1 Interfaces

e IUnknown

e |ldmaObiject

* ldmaProperties

» ldmaEditProperties [Optional]

« ldmaConnection [Optional]

4.1.6.2 Properties

Name Impl. Sys- Read- | Value | Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Containable
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Parent - Yes Yes - Object Scalar Direct Contain-
ment Relation-
ship
Parent Container - Yes Yes - Obiject Scalar Container
Containers - Yes Yes - Object Enum Referential
Containment
Relationship

4.1.6.3 Property Descriptions

* OIID {dmaProp_OIID}
Property Inherited from DMA
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Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Parent {dmaProp_Parent}

Property Attributes: Objects of Class 'Direct Containment Relationship’,
System Generated, Read-Only

The Direct Containment Relationship object which identifies the direct con-
tainment parent of this object.

This property is the Direct Containment Relationship object which identi-
fies the parent, by direct containment, of this object. The Parent is paired
reflectively with the Head property of the Direct Containment Relationship
object.

Parent Container {dmaProp_ParentContainer}

Property Attributes: Objects of Class 'Container’, System Generated,
Read-Only

The object which directly contains this object.

This property is the parent object which directly contains this child object.
It is a shortcut property that allows a client to bypass the intermediate Di-
rectContainmentRelationship object. There is no reflective property in the
Container object corresponding to the Parent Container property. If this
property is noted as searchable in the metadata, it can be used to bypass
the relationship object in a query and find parent containers directly.

Containers {dmaProp_Containers}

Property Attributes: Enum Of Objects of Class 'Referential Containment
Relationship', System Generated, Read-Only

The enumeration of Referential Containment Relationship objects which
identify the containers of this object.
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This is an enumeration of Referential Containment Relationship objects
which identify the container objects that contain this object, by referential
containment. The Containers property is paired reflectively with the Head
property of the Referential Containment Relationship object.

October 1998

Document Management Alliance 1.0 Specification 4-17



DMA Reference
Objects and Properties

4.1.7 dmaClass_Container

An object that can contain other objects either directly or referentially, but can-
not have content data of its own.

Class ID: dmaClass_Container
Superclass: Containable

4.1.7.1 Interfaces

e IUnknown

e |ldmaObiject

* ldmaProperties

» ldmaEditProperties [Optional]

« ldmaConnection [Optional]

4.1.7.2 Properties

Name Impl. Sys- Read- | Value | Type Cardinal- Required
Reqg'e | tem Only Req'e ity Class
d Gen'e d
d

OlID - Yes Yes - String Scalar

Class Description Yes Yes Yes Yes Object Scalar Class Descrip-
tion

This - Yes Yes Yes Object Scalar Container

Create Pending - Yes Yes Yes Boolean | Scalar

Update Pending - Yes Yes Yes Boolean | Scalar

Delete Pending - Yes Yes Yes Boolean | Scalar

Parent - Yes Yes - Object Scalar Direct Contain-
ment Relation-
ship

Parent Container - Yes Yes - Obiject Scalar Container

Containers - Yes Yes - Object Enum Referential
Containment
Relationship

Children - Yes Yes - Object Enum Direct Contain-
ment Relation-
ship

Containees - Yes Yes - Object Enum Referential
Containment
Relationship
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4.1.7.3 Property Descriptions

OIlID {dmaProp_OIID}
Property Inherited from DMA

Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Parent {dmaProp_Parent}
Property Inherited from Containable

Parent Container {dmaProp_ParentContainer}
Property Inherited from Containable

Containers {dmaProp_Containers}
Property Inherited from Containable

Children {dmaProp_Children}

Property Attributes: Enum Of Objects of Class 'Direct Containment Rela-
tionship', System Generated, Read-Only

The enumeration of Direct Containment Relationship objects contained
within this Superclass.

This is an enumeration of Direct Containment Relationship, each of which
represents a direct containment relationship between this object and a
child object. Direct containment is a 1:n relationship between a parent ob-
ject and directly contained child objects. A child object can be directly con-
tained within only one parent container object. Direct containment provides
for a strict containment hierarchy with no cycles. The Children property is
paired reflectively with the Tail property of the Direct Containment Rela-
tionship object.

Containees {dmaProp_Containees}

Property Attributes: Enum Of Objects of Class 'Referential Containment
Relationship', System Generated, Read-Only
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The enumeration of Referential Containment Relationship objects referen-
tially contained within this container.

This is an enumeration of Referential Containment Relationship objects,
each of which represents a referential containment relationship between
this object and a containee object. Referential containment is an n:m rela-
tionship between a container and referentially contained containee ob-
jects. A containee object can be referentially contained within multiple
container objects. The Containees property is paired reflectively with the
Tail property of the Referential Containment Relationship object..
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4.1.8 dmaClass_ContainmentRelationship

4.1.8.1 Interfaces

Relationship subclass for modeling containment

Class ID: dmaClass_ContainmentRelationship

Superclass: Relationship

IUnknown

IdmaObject

IdmaProperties

IdmaEditProperties [Optional]

IdmaConnection [Optional]

IdmaRelationshipOrdering [Optional]

4.1.8.2 Properties

Name Impl. Sys- Read- | Value | Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Containment
Relationship
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Head Yes - - Yes Object Scalar Containable
Tall Yes - - Yes Object Scalar Container

4.1.8.3 Description

The base dmaClassContainmentRelationship class models containment
within a DMA DocSpace. IT is a subclass of dmaClass_Relationship. It does
not add any new properties, but it specializes the properties it inherits from
dmacClass_Relationship by constraining the types of objects that can be asso-
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ciated to just objects of class dmaClass_Container and dmaClass_Contain-
able.

A document space can set dmaClass_ContainmentRelationship to searchable
if it wants to support searching for both direct and referential containment rela-
tionships in a single query. If this class is marked non-searchable, DMA cli-
ents must search for direct and referential relationships in two separate
searches.

4.1.8.4 Property Descriptions

* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

* This {dmaProp_This}
Property Inherited from DMA

* Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

* Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

* Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

* Head {dmaProp_Head}
Property Inherited from Relationship

* Tail {dmaProp_Tail}
Property Inherited from Relationship
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4.1.9 dmaClass_ContentElement

Base class for classes used to access document content.

Class ID: dmaClass_ContentElement
Superclass: DMA

4.1.9.1 Interfaces
e |Unknown
e ldmaObiject
* ldmaProperties

» ldmaEditProperties [Optional]

4.1.9.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Content Ele-
ment
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Component Type Yes - - Yes String Scalar

4.1.9.3 Description

This is the base class for the concrete classes that are used to access docu-
ment content. Its purpose is to provide a common point for the introduction on
the Component Type property.

Implementation of this class requires that dmaClass_Rendition also be imple-
mented.

4.1.9.4 Property Descriptions

* OIID {dmaProp_OIID}
Property Inherited from DMA

October 1998 Document Management Alliance 1.0 Specification 4-23



DMA Reference
Objects and Properties

Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Component Type {dmaProp_ComponentType}
Property Attributes: String, Property Must Be Supported, Value Required

Content Identifier: A String, used to distinguish multiple content items in a
rendition. DMA does not prescribe formats for values of this property, they
are intended to be dependent on rendition type.
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4.1.10 dmaClass_ContentReference

A content element that represents content that exists outside the control of the
document space, but to which the document space maintains a reference.

Class ID: dmaClass_ContentReference
Superclass: Content Element

4.1.10.1 Interfaces

¢ |Unknown

e |ldmaObiject

* ldmaProperties

» ldmaEditProperties [Optional]

4.1.10.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Content Refer-
ence
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Component Type Yes - - Yes String Scalar
Content Location Yes - - Yes String Scalar

4.1.10.3 Property Descriptions

* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

* This {dmaProp_This}
Property Inherited from DMA
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* Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

* Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

* Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

* Component Type {dmaProp_ComponentType}
Property Inherited from Content Element

» Content Location {dmaProp_ContentLocation}
Property Attributes: String, Property Must Be Supported, Value Required

Specifies, in URL format, the name of the resource which contains the
content data.

When delivering new content, the client application must set a value for
this property. The document space may validate the syntax of the URL and
may even test to see that it refers to an existing resource, but it is required
to do neither of these things.

When returning a saved value to subsequent clients, the document space
is required only to deliver back the content location string exactly as it was
supplied initially, without regard to whether the resource so referenced still
exists or whether it contains the same content as at the time the reference
was saved. The document space may however deliver back a different
string, if it is able, for example:

- to transform the URL into a more globally applicable form

- to apply "link tracking" techniques to discover a new location for con-
tent which has been moved.A document space may permit the Content
Location property to be modified on an already persistent content ref-
erence, but is not required to allow this.
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4.1.11 dmaClass_ContentTransfer

A content element that represents content that is, or will be, directly captured
and managed by the document space.

Class ID: dmaClass_ContentTransfer
Superclass: Content Element

4.1.11.1 Interfaces

¢ |Unknown

IdmaObject

* ldmaProperties

IdmaEditProperties [Optional]

* |dmaContentTransfer

4.1.11.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Content Trans-
fer
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Component Type Yes - - Yes String Scalar
Retrieval Name Yes - - - String Scalar

4.1.11.3 Property Descriptions
* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA
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This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Component Type {dmaProp_ComponentType}
Property Inherited from Content Element

Retrieval Name {dmaProp_RetrievalName}
Property Attributes: String, Property Must Be Supported

Suggested name suffix for the resource into which the document content
should be retrieved for editing.

If a value is present in this property, then it specifies the suggested name
suffix for the resource into which the document content should be retrieved
for editing, with the purpose of allowing inference by extension (for exam-
ple) as a means of determining the appropriate editing application.

When delivering new content, the client application should set this prop-
erty to the resource name from which the content was copied, if such a
name exists. A syntactically correct URL is required. The document space
may save either this entire URL, or it may eliminate everything but the final
component of the path (the portion of the string following the last path sep-
arator character; this will typically be of the form filename.ext). If the client
does not supply a value for this property, and the content is delivered via
the IdmaContentTransfer::SetCaptureResource method then the docu-
ment space is at liberty to set a default value by parsing the capture re-
source name. If such defaulting does take place, then it should become
visible only after ExecuteChange and Refresh have been applied to the
parent DocVersion object. (SetCaptureResource is not permitted to side-
effect the value of the Retrieval Name property on the scratchpad object).

During content retrieval the client application may use the value of this
property, if present, to construct the name of a resource into which the
content is copied. However, it is not obliged to do so.

Document spaces may allow the value of this property to be modified on
content element objects which have already been made persistent, but this
is not required.
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4.1.12 dmaClass_DirectContainmentRelationship

Defines a direct containment relationship

Class ID: dmaClass_DirectContainmentRelationship
Superclass: Containment Relationship

4.1.12.1 Interfaces

IUnknown

IdmaObject

IdmaProperties

IdmaEditProperties [Optional]

IdmaConnection [Optional]

IdmaRelationshipOrdering [Optional]

4.1.12.2 Properties

Name Impl. Sys- Read- | Value | Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Direct Contain-
ment Relation-
ship
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Head Yes - - Yes Object Scalar Containable
Tail Yes - - Yes Object Scalar Container

4.1.12.3 Description

The class dmaClass_directContainmentRelationship models direct contain-
ment within a DMA DocSpace. It is a subclass of dmaClass_ContainmentRe-
lationship. It introduces no new properties or interfaces. This class and
dmacClass_ReferentialContainmentRelationship are needed in the model to al-
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low them to have different metadata, in particular searchability. This class can
be set to non-searchable by a document space to indicate that searching for
direct containment should be done via the shortcut property dmaProp_
ParentContainer instead.

4.1.12.4 Property Descriptions

OIlID {dmaProp_OIID}
Property Inherited from DMA

Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Head {dmaProp_Head}
Property Inherited from Relationship

Tail {dmaProp_Tail}
Property Inherited from Relationship
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4.1.13 dmaClass_ DMA
The DMA base class.

Class ID: dmaClass_DMA
Superclass: none

4.1.13.1 Interfaces
¢ |Unknown

e |ldmaObiject

* ldmaProperties

4.1.13.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar DMA
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar

4.1.13.3 Description

The ultimate superclass of all DMA classes.The Object ID, Create Flag, Up-
date Flag and Delete Flag properties introduced here should only be imple-
mented in subclasses which represent independently persistable objects.

4.1.13.4 Property Descriptions
* OIID {dmaProp_OIID}

Property Attributes: String, System Generated, Read-Only
This property is the unigue instance Id of this particular object.

» Class Description {dmaProp_ClassDescription}

October 1998 Document Management Alliance 1.0 Specification 4-31



DMA Reference
Objects and Properties

Property Attributes: Objects of Class 'Class Description', Property Must Be
Supported, Value Required, System Generated, Read-Only

The Class Description object describing this object's class.

This property provides access from this object to the descriptive informa-
tion about the class of this object.

This {dmaProp_This}

Property Attributes: Objects of Class 'DMA', Value Required, System Gen-
erated, Read-Only

A synthetic, object-valued property that has as its implicit value the DMA
object itself. It's primary purpose is to enable the expression of relation-
ships among objects in DMA queries and to select candidate objects in
query results.

This object-valued property is an exception to the general rules for the by-
reference behavior of object-valued properties. When the property is sup-
ported by an object, the behavior of

rc = pMyObjectProperties -> GetPropValObjectByld(&dmaProp_This,
riid, pplObjectValue)

is equivalent to that of the preferable, always-supported operation
rc = pMyObjectProperties -> Querylinterface(riid, pplObjectValue)

Using a DMA object’'s IdmaProperties interface, the property behaves as if
it is always bound and has nothing to do with any persistent object associ-
ated with the DMA object. Refreshing and other operations between a
scratchpad object and a persistent object have no impact whatsoever on
the This property of a DMA object.

[In every class description for a DMA Object inherited from the dmaClass_
DMA class, the Required Class of Object restriction is always to the very
class being described. In addition, proper subclasses of that class will
never occur. This is part of the system-generated quality of dmaProp_This
properties.]

Create Pending {dmaProp_CreatePending}

Property Attributes: Boolean, Value Required, System Generated, Read-
Only

If set, this flag indicates to ExecuteChange and ExecuteChanges that the
current scratchpad object is to be created as a new persistent object.

Update Pending {dmaProp_UpdatePending}
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Property Attributes: Boolean, Value Required, System Generated, Read-
Only

If set, this flag indicates to ExecuteChange and ExecuteChanges that the
current object is already persistent, and its properties are to be modified.

* Delete Pending {dmaProp_DeletePending}

Property Attributes: Boolean, Value Required, System Generated, Read-
Only

If set, this flag indicates to ExecuteChange and ExecuteChanges that the
current object is already persistent, and is to be deleted.
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4.1.14 dmaClass_DocSpace

A Doc Space is a collection of documents and policies.

Class ID: dmaClass_DocSpace
Superclass: DMA

4.1.14.1 Interfaces
e IUnknown
e |ldmaObiject
e ldmaProperties
* ldmaObijectFactory [Optional]
* ldmaAuthentication [Optional]
* ldmaBatch [Optional]

* |ldmaDocSpace

4.1.14.2 Properties

Name Impl. Sys- Read- | Value | Type Cardinal- Required
Reqg'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Object Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Doc Space
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Display Name Yes - - Yes String Scalar
Descriptive Text Yes - - - String Scalar
Class Descriptions Yes - - Yes Object List Class Descrip-
tion
Locale Name Yes Yes Yes Yes String Scalar
Locale Names Yes Yes Yes Yes String List
Doc Space Id Yes Yes Yes Yes ID Scalar
Initial Containers - Yes Yes - Object Enum Container
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Name Impl. Sys- Read- | Value Type Cardinal- Required
Reqg'e | tem Only Reqg'e ity Class
d Gen'e d
d
Doc Space Capabilities | Yes Yes Yes Yes Integer3 | List
2

4.1.14.3 Description

A Doc Space is the source of metadata for all objects except Systems and
Document Spaces themselves. Each Document Space publishes the sup-
ported objects and how the objects are accessed. There may be class and
property definitions that are not meaningful to other Document Spaces.Object
valued properties cannot be accessed if the DocSpace object is in an unau-
thenticated state. Attempts to access an object valued property in an unau-
thenticated state will yield a DMARC_NOT_AUTHENTICATED return code.

4.1.14.4 Property Descriptions

* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

* This {dmaProp_This}
Property Inherited from DMA

* Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

* Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

* Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

» Display Name {dmaProp_DisplayName}
Property Attributes: String, Property Must Be Supported, Value Required

A string containing a user-intelligible name for the class/property/... being
described.

» Descriptive T ext {dmaProp_Desc riptiveT ext}
Property Attributes: String, Property Must Be Supported

Text documenting this object.
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Class Descriptions {dmaProp_ClassDescriptions}

Property Attributes: List Of Objects of Class 'Class Description’, Property
Must Be Supported, Value Required

A list of all class descriptions supported by this document space.
Locale Name {dmaProp_LocaleName}

Property Attributes: String, Property Must Be Supported, Value Required,
System Generated, Read-Only

Indicates the name of the Locale this object is currently operating in.
Locale Names {dmaProp_LocaleNames}

Property Attributes: List Of String, Property Must Be Supported, Value Re-
quired, System Generated, Read-Only

The list of locales this object supports.
Doc Space Id {dmaProp_DocSpaceld}

Property Attributes: 1D, Property Must Be Supported, Value Required, Sys-
tem Generated, Read-Only

The persistent Id that identifies this Document Space.
Initial Containers {dmaProp_InitialContainers}

Property Attributes: Enum Of Objects of Class 'Container’, System Gener-
ated, Read-Only

An enumeration of folder objects which represent starting points for folder
navigation

Doc Space Capabilities {dmaProp_DocSpaceCapabilities}

Property Attributes: List Of Integer32, Property Must Be Supported, Value
Required, System Generated, Read-Only

List of capabilities for the Doc Space.

Capabilities that a Doc Space supports or provides are listed in this prop-
erty. An application can discover if a Doc Space provides a feature by
checking this property. This allows the application to optimize presentation
options to the user without the expense of trying certain operations to see
whether they are supported.
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4.1.15 dmaClass_DocVersion

A document version is single document stored in a Document Space.

Class ID: dmaClass_DocVersion
Superclass: Versionable

4.1.15.1 Interfaces

¢ |Unknown

IdmaObject

e ldmaProperties

IdmaEditProperties [Optional]
« ldmaConnection [Optional]

» ldmaVersionable [Optional]

4.1.15.2 Properties

Name Impl. Sys- Read- | Value | Type Cardinal- Required
Reqg'e | tem Only Req'e ity Class
d Gen'e d
d

OlID - Yes Yes - String Scalar

Class Description Yes Yes Yes Yes Object Scalar Class Descrip-
tion

This - Yes Yes Yes Object Scalar Doc Version

Create Pending - Yes Yes Yes Boolean | Scalar

Update Pending - Yes Yes Yes Boolean | Scalar

Delete Pending - Yes Yes Yes Boolean | Scalar

Parent - Yes Yes - Object Scalar Direct Contain-
ment Relation-
ship

Parent Container - Yes Yes - Obiject Scalar Container

Containers - Yes Yes - Object Enum Referential
Containment
Relationship

Version Descriptions - Yes Yes - Object Enum Version De-
scription

Current Of Series - Yes Yes - Integer3 | Scalar

Count 2
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Name Impl. Sys- Read- | Value Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
Renditions Present - Yes Yes - String List
Renditions - - - - Object List Rendition

4.1.15.3 Description

This is the base class for objects representing "documents". It introduces the
properties which support the representation of document content (if sup-
ported) and inherits properties which support versioning and containment of
documents (if supported). A document space may allow actual instances of
DocVersion to be created, or it may only allow instances of subclasses of Doc-
Version.

4.1.15.4 Property Descriptions

OIlID {dmaProp_OIID}
Property Inherited from DMA

Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}

Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}

Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}

Property Inherited from DMA

Parent {dmaProp_Parent}

Property Inherited from Containable

Parent Container {dmaProp_ParentContainer}
Property Inherited from Containable

Containers {dmaProp_Containers}

Property Inherited from Containable

Version Descriptions {dmaProp_VersionDescriptions}
Property Inherited from Versionable

Current Of Series Count {dmaProp_CurrentOfSeriesCount}
Property Inherited from Versionable
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Renditions Present {dmaProp_RenditionsPresent}
Property Attributes: List Of String, System Generated, Read-Only

List of the types of renditions contained within the DocVersion at the time
is was last made persistent.

A system-generated (and read-only) list of Strings which reflect the rendi-
tion types of the renditions in the document. This property is static except
over a Refresh and does not dynamically track the state of the Renditions
list. Therefore, the client application may not in general assume that the
number or order of elements in this list correspond to that of the Renditions
list.

However, if neither the Rendition list nor any of the rendition objects it con-
tains have been modified since the DocVersion was connected or last re-
freshed, then it is required that the two lists be synchronized.

Renditions {dmaProp_Renditions}
Property Attributes: List Of Objects of Class 'Rendition’

List of Renditions contained within this DocVersion
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4.1.16 dmaClass_Enumeration

A metadata class object describing an enumeration.

Class ID: dmaClass_Enumeration

Superclass: DMA

4.1.16.1 Interfaces

¢ |Unknown

e ldmaObiject

* ldmaProperties

4.1.16.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required

Req'e | tem Only Req'e ity Class

d Gen'e d

d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Enumeration
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Data Type Yes Yes Yes Yes Integer3 Scalar
2

4.1.16.3 Description

An enumeration of elements of a common data type. An enumeration is differ-
ent than a list, in that there is an expectation that the number of elements
could be large, that the elements being enumerated could be from a docspace
that is being updated concurrently, and that the number of elements is not
known in advance and can change as the sequence of elements is enumer-
ated due to concurrent updates. Therefore, there is no expectation of repro-
ducibility if the sequence is reset and regenerated.

4.1.16.4 Property Descriptions

* OIID {dmaProp_OIID}
Property Inherited from DMA
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* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

* This {dmaProp_This}
Property Inherited from DMA

* Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

* Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

* Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

» Data Type {dmaProp_DataType}

Property Attributes: Integer32, Property Must Be Supported, Value Required,
System Generated, Read-Only

The data type of the elements in the enumeration.

The allowed values for this property are DMA_DATATYPE_BINARY, DMA _
DATATYPE_BOOLEAN, DMA_DATATYPE_DATETIME, DMA_DATATYPE_
FLOAT64, DMA_DATATYPE_ID, DMA_DATATYPE_INTEGER32, DMA _
DATATYPE_OBJECT, DMA_DATATYPE_STRING, and DMA_DATATYPE_
RESULT_ROW.
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4.1.17 dmaClass_EnumerationOfObject

An enumeration of object elements.

Class ID: dmaClass_EnumerationOfObject

Superclass: Enumeration

4.1.17.1 Interfaces

e IUnknown
e ldmaObiject
* ldmaProperties

e ldmaEnumOfObject

4.1.17.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Enumeration Of
Object
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Data Type Yes Yes Yes Yes Integer3 Scalar
2
Required Class Yes - - - Object Scalar Class Descrip-
tion

4.1.17.3 Description

An enumeration of a sequence of objects is useful for various purposes includ-
ing enumerating the contents of a container, enumerating the containers of a
containee, and enumerating the result rows of a query.

4.1.17.4 Property Descriptions

* OIID {dmaProp_OIID}

Property Inherited from DMA
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Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Data Type {dmaProp_DataType}
Property Inherited from Enumeration

Required Class {dmaProp_RequiredClass}

Property Attributes: Objects of Class 'Class Description', Property Must Be

Supported

Specifies the class to which all objects delivered by the enumeration will

conform.
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4.1.18 dmaClass_List

A list of elements of a common data type.

Class ID: dmaClass_List
Superclass: DMA

4.1.18.1 Interfaces
e IUnknown
e |ldmaObiject
e ldmaProperties
e IdmalList

* ldmaEditList [Optional]

4.1.18.2 Properties

Name Impl. Sys- Read- | Value | Type Cardinal- Required
Reqg'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion

This - Yes Yes Yes Object Scalar List
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Data Type Yes Yes Yes Yes Integer3 Scalar

2
Requires Unique Ele- Yes Yes Yes Yes Boolean | Scalar
ments
Is Order Preserving Yes Yes Yes Yes Boolean | Scalar
Maximum Elements Yes Yes Yes Yes Integer3 | Scalar

2
Minimum Elements Yes Yes Yes Yes Integer3 | Scalar

2

4.1.18.3 Description

The List object contains an ordered, possibly empty sequence of elements
having a common data type. Modifiable lists may have elements inserted or
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deleted at any position in the list. List elements are retrievable by index (zero
origin). There are subclasses for lists of each data type.

4.1.18.4 Property Descriptions

OIID {dmaProp_OIID}
Property Inherited from DMA

Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Data Type {dmaProp_DataType}

Property Attributes: Integer32, Property Must Be Supported, Value Re-
quired, System Generated, Read-Only

The data type of the elements in the list.

The DMA data types (in order) are: DmaBinary, DmaBoolean, DmaDa-
teTime, DmaFloat64, Dmald, Dmalnteger32, DmaObject, DmaOlID, and
DmasString.

The defined symbols for dmaProp_DataType property values for Element
Data Type are DMA_DATATYPE_BINARY, DMA_DATATYPE_BOOLEAN,
DMA_DATATYPE_DATETIME, DMA_DATATYPE_FLOAT64, DMA _
DATATYPE_ID, DMA_DATATYPE_INTEGER32, DMA_DATATYPE_OB-
JECT, DMA_DATATYPE_STRING, and DMA_DATATYPE_STRING for
specifying the respective data types.

Requires Unique Elements {dmaProp_RequiresUniqueElements}

Property Attributes: Boolean, Property Must Be Supported, Value Re-
quired, System Generated, Read-Only

When true, the values of the list must be unique. Attempting to insert a du-
plicate value can result in the immediate or deferred failure code DMARC _
NOT_UNIQUE. Generally, it is necessary to first delete any unwanted en-
try that would be duplicated.
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When false, the is no requirement for uniqueness of the values.
Is Order Preserving {dmaProp_lsOrderPreserving}

Property Attributes: Boolean, Property Must Be Supported, Value Re-
quired, System Generated, Read-Only

When true, the order of the elements of the list is preserved. When the list
is made persistent in some way, the elements will be returned in precisely
the same sequence for all DMA List instances bound before any interven-
ing change occurs.

When false, the list elements may be returned in a different order for future
bindings of the persistent object, even though there has been no interven-
ing change in the DMA object. Typically, the persistent implementation has
some ordering mechanism that may lead to return of values in a different
and not necessarily predictable sequence.

Maximum Elements {dmaProp_MaximumElements}

Property Attributes: Integer32, Property Must Be Supported, Value Re-
quired, System Generated, Read-Only

There may be no more elements in the list than the number specified by
this property.

The value DMA_NO_MAXIMUM (-1) is used to indicate that the list has no
fixed maximum on the number of elements that it may carry.

Attempting to insert more elements than specified in this property can re-
sult in the immediate or deferred failure code DMA_LIST_BOUNDS_ER-
ROR.

Minimum Elements {dmaProp_MinimumElements}

Property Attributes: Integer32, Property Must Be Supported, Value Re-
quired, System Generated, Read-Only

There may be no fewer elements in the list than the number specified by
this property.

The value 0 is used to indicate that the list is permitted to be empty. A list
can be restricted to a specific size by having the same values for
dmaProp_MinimumElements and dmaProp_MaximumElements.

Attempting to employ the list when it has fewer elements than specified by
this property can lead to an (usually deferred) failure code DMA_LIST _
BOUNDS_ERROR. Itis desirable that the list implementation tolerate de-
letions that result in fewer than the minimum number of elements, so the
client has an opportunity to complete the list later.
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4.1.19 dmaClass_ListOfBinary

A list of binary elements.

Class ID: dmaClass_ListOfBinary
Superclass: List

4.1.19.1 Interfaces

IUnknown

IdmaObject

IdmaProperties

IdmalList

IdmaListOfBinary

IdmaEditList [Optional]

IdmaEditListOfBinary [Optional]

4.1.19.2 Properties

Name Impl. Sys- Read- | Value | Type Cardinal- Required
Reqg'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion

This - Yes Yes Yes Object Scalar List Of Binary
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Data Type Yes Yes Yes Yes Integer3 Scalar

2
Requires Unique Ele- Yes Yes Yes Yes Boolean | Scalar
ments
Is Order Preserving Yes Yes Yes Yes Boolean | Scalar
Maximum Elements Yes Yes Yes Yes Integer3 | Scalar

2
Minimum Elements Yes Yes Yes Yes Integer3 | Scalar

2
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4.1.19.3 Description

A subclass of dmaClass_List. The List object contains an ordered, possibly
empty, set of elements having a binary data type. Modifiable lists may have el-
ements inserted or deleted at any position in the list. List elements are retriev-
able by index (zero origin).

4.1.19.4 Property Descriptions

OIlID {dmaProp_OIID}
Property Inherited from DMA

Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Data Type {dmaProp_DataType}
Property Inherited from List

Requires Unique Elements {dmaProp_RequiresUniqueElements}
Property Inherited from List

Is Order Preserving {dmaProp_IsOrderPreserving}
Property Inherited from List

Maximum Elements {dmaProp_MaximumElements}
Property Inherited from List

Minimum Elements {dmaProp_MinimumElements}
Property Inherited from List
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4.1.20 dmaClass_ListOfBoolean

A list of boolean elements.

Class ID: dmaClass_ListOfBoolean

Superclass: List

4.1.20.1 Interfaces

IUnknown

IdmaObject

IdmaProperties

IdmalList

IdmaListOfBoolean

IdmaEditList [Optional]

IdmaEditListOfBoolean [Optional]

4.1.20.2 Properties

Name Impl. Sys- Read- | Value | Type Cardinal- Required
Reqg'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion

This - Yes Yes Yes Object Scalar List Of Boolean
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Data Type Yes Yes Yes Yes Integer3 Scalar

2
Requires Unique Ele- Yes Yes Yes Yes Boolean | Scalar
ments
Is Order Preserving Yes Yes Yes Yes Boolean | Scalar
Maximum Elements Yes Yes Yes Yes Integer3 | Scalar

2
Minimum Elements Yes Yes Yes Yes Integer3 | Scalar

2
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4.1.20.3 Description

A subclass of dmaClass_List. The List object contains an ordered, possibly
empty, set of elements having a boolean data type. Modifiable lists may have
elements inserted or deleted at any position in the list. List elements are re-
trievable by index (zero origin).

4.1.20.4 Property Descriptions
* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

* This {dmaProp_This}
Property Inherited from DMA

* Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

* Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

* Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

» Data Type {dmaProp_DataType}
Property Inherited from List

* Requires Unique Elements {dmaProp_RequiresUniqueElements}
Property Inherited from List

* Is Order Preserving {dmaProp_lsOrderPreserving}
Property Inherited from List

e Maximum Elements {dmaProp_MaximumElements}
Property Inherited from List

e Minimum Elements {dmaProp_MinimumElements}
Property Inherited from List
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4.1.21 dmaClass_ListOfDateTime

A list of Date Time elements.

Class ID: dmaClass_ListOfDateTime
Superclass: List

4.1.21.1 Interfaces

IUnknown

IdmaObject
IdmaProperties
IdmalList
IdmaListOfDateTime
IdmaEditList [Optional]

IdmaEditListOfDate Time [Optional]

4.1.21.2 Properties

Name Impl. Sys- Read- | Value | Type Cardinal- Required
Reqg'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar List Of Date
Time

Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Data Type Yes Yes Yes Yes Integer3 Scalar

2
Requires Unique Ele- Yes Yes Yes Yes Boolean | Scalar
ments
Is Order Preserving Yes Yes Yes Yes Boolean | Scalar
Maximum Elements Yes Yes Yes Yes Integer3 | Scalar

2
Minimum Elements Yes Yes Yes Yes Integer3 | Scalar

2
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4.1.21.3 Description

A subclass of dmaClass_List. The List object contains an ordered, possibly
empty, set of elements having a Date Time data type. Modifiable lists may
have elements inserted or deleted at any position in the list. List elements are
retrievable by index (zero origin).

4.1.21.4 Property Descriptions
* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

* This {dmaProp_This}
Property Inherited from DMA

* Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

* Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

* Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

» Data Type {dmaProp_DataType}
Property Inherited from List

* Requires Unique Elements {dmaProp_RequiresUniqueElements}
Property Inherited from List

* Is Order Preserving {dmaProp_lsOrderPreserving}
Property Inherited from List

e Maximum Elements {dmaProp_MaximumElements}
Property Inherited from List

e Minimum Elements {dmaProp_MinimumElements}
Property Inherited from List
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4.1.22 dmaClass_ListOfFloat64

A list of float elements.

Class ID: dmaClass_ListOfFloat64
Superclass: List

4.1.22.1 Interfaces

IUnknown

IdmaObject

IdmaProperties

IdmalList

IdmalListOfFloat64

IdmaEditList [Optional]

IdmaEditListOfFloat64 [Optional]

4.1.22.2 Properties

Name Impl. Sys- Read- | Value | Type Cardinal- Required
Reqg'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion

This - Yes Yes Yes Object Scalar List Of Float
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Data Type Yes Yes Yes Yes Integer3 Scalar

2
Requires Unique Ele- Yes Yes Yes Yes Boolean | Scalar
ments
Is Order Preserving Yes Yes Yes Yes Boolean | Scalar
Maximum Elements Yes Yes Yes Yes Integer3 | Scalar

2
Minimum Elements Yes Yes Yes Yes Integer3 | Scalar

2
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4.1.22.3 Description

A subclass of dmaClass_List. The List object contains an ordered, possibly
empty, set of elements having a float64 data type. Modifiable lists may have el-
ements inserted or deleted at any position in the list. List elements are retriev-
able by index (zero origin).

4.1.22.4 Property Descriptions
* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

* This {dmaProp_This}
Property Inherited from DMA

* Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

* Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

* Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

» Data Type {dmaProp_DataType}
Property Inherited from List

* Requires Unique Elements {dmaProp_RequiresUniqueElements}
Property Inherited from List

* Is Order Preserving {dmaProp_IsOrderPreserving}
Property Inherited from List

* Maximum Elements {dmaProp_MaximumElements}
Property Inherited from List

e Minimum Elements {dmaProp_MinimumElements}
Property Inherited from List
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4.1.23 dmaClass_ListOfld

A list of ID elements.

Class ID: dmaClass_ListOfld
Superclass: List

4.1.23.1 Interfaces

IlUnknown

IdmaObject
IdmaProperties
IdmalList

IdmaListOfld
IdmaEditList [Optional]

IdmaEditListOfld [Optional]

4.1.23.2 Properties

Name Impl. Sys- Read- | Value | Type Cardinal- Required
Reqg'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion

This - Yes Yes Yes Object Scalar List Of ID
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Data Type Yes Yes Yes Yes Integer3 Scalar

2
Requires Unique Ele- Yes Yes Yes Yes Boolean | Scalar
ments
Is Order Preserving Yes Yes Yes Yes Boolean | Scalar
Maximum Elements Yes Yes Yes Yes Integer3 | Scalar

2
Minimum Elements Yes Yes Yes Yes Integer3 | Scalar

2
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4.1.23.3 Description

A subclass of dmaClass_List. The List object contains an ordered, possibly
empty, set of elements having a ID data type. Modifiable lists may have ele-
ments inserted or deleted at any position in the list. List elements are retriev-
able by index (zero origin).

4.1.23.4 Property Descriptions
* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

* This {dmaProp_This}
Property Inherited from DMA

* Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

* Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

* Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

» Data Type {dmaProp_DataType}
Property Inherited from List

* Requires Unique Elements {dmaProp_RequiresUniqueElements}
Property Inherited from List

* Is Order Preserving {dmaProp_lsOrderPreserving}
Property Inherited from List

e Maximum Elements {dmaProp_MaximumElements}
Property Inherited from List

e Minimum Elements {dmaProp_MinimumElements}
Property Inherited from List
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4.1.24 dmaClass_ListOfinteger32

A list of integer elements.

Class ID: dmaClass_ListOflnteger32
Superclass: List

4.1.24.1 Interfaces

IUnknown

IdmaObject
IdmaProperties
IdmalList
IdmaListOfinteger32
IdmaEditList [Optional]

IdmaEditListOfInteger32 [Optional]

4.1.24.2 Properties

Name Impl. Sys- Read- | Value | Type Cardinal- Required
Reqg'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion

This - Yes Yes Yes Object Scalar List Of Integer
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Data Type Yes Yes Yes Yes Integer3 Scalar

2
Requires Unique Ele- Yes Yes Yes Yes Boolean | Scalar
ments
Is Order Preserving Yes Yes Yes Yes Boolean | Scalar
Maximum Elements Yes Yes Yes Yes Integer3 | Scalar

2
Minimum Elements Yes Yes Yes Yes Integer3 | Scalar

2
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4.1.24.3 Description

A subclass of dmaClass_List. The List object contains an ordered, possibly
empty, set of elements having an Integer32 data type. Modifiable lists may
have elements inserted or deleted at any position in the list. List elements are
retrievable by index (zero origin).

4.1.24.4 Property Descriptions
* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

* This {dmaProp_This}
Property Inherited from DMA

* Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

* Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

* Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

» Data Type {dmaProp_DataType}
Property Inherited from List

* Requires Unique Elements {dmaProp_RequiresUniqueElements}
Property Inherited from List

* Is Order Preserving {dmaProp_lsOrderPreserving}
Property Inherited from List

e Maximum Elements {dmaProp_MaximumElements}
Property Inherited from List

e Minimum Elements {dmaProp_MinimumElements}
Property Inherited from List
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4.1.25 dmaClass_ListOfObject

A list of object elements.

Class ID: dmaClass_ListOfObject
Superclass: List

4.1.25.1 Interfaces

IUnknown

IdmaObject

IdmaProperties

IdmalList

IdmaListOfObject

IdmaEditList [Optional]

IdmaEditListOfObject [Optional]

4.1.25.2 Properties

Name Impl. Sys- Read- | Value | Type Cardinal- Required
Reqg'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion

This - Yes Yes Yes Object Scalar List Of Object
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Data Type Yes Yes Yes Yes Integer3 Scalar

2
Requires Unique Ele- Yes Yes Yes Yes Boolean | Scalar
ments
Is Order Preserving Yes Yes Yes Yes Boolean | Scalar
Maximum Elements Yes Yes Yes Yes Integer3 | Scalar

2
Minimum Elements Yes Yes Yes Yes Integer3 | Scalar

2
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Name Impl. Sys- Read- | Value Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
Required Class Yes Yes Yes - Object Scalar Class Descrip-
tion

4.1.25.3 Description

A subclass of dmaClass_List. The List object contains an ordered, possibly
empty, set of object elements, all of the same class. Modifiable lists may have
elements inserted or deleted at any position in the list. List elements are re-
trievable by index (zero origin).

4.1.25.4 Property Descriptions
* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

* This {dmaProp_This}
Property Inherited from DMA

* Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

* Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

* Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

» Data Type {dmaProp_DataType}
Property Inherited from List

* Requires Unique Elements {dmaProp_RequiresUniqueElements}
Property Inherited from List

* Is Order Preserving {dmaProp_lsOrderPreserving}
Property Inherited from List

e  Maximum Elements {dmaProp_MaximumElements}
Property Inherited from List

e Minimum Elements {dmaProp_MinimumElements}
Property Inherited from List
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* Required Class {dmaProp_RequiredClass}

Property Attributes: Objects of Class 'Class Description', Property Must Be
Supported, System Generated, Read-Only

Specifies the class to which all the object elements must conform. If there
is no particular requirement, this property may be null.
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4.1.26 dmaClass_ListOfString

A list of string elements.

Class ID: dmaClass_ListOfString
Superclass: List

4.1.26.1 Interfaces

IUnknown

IdmaObject

IdmaProperties

IdmalList

IdmaListOfString

IdmaEditList [Optional]

IdmaEditListOfString [Optional]

4.1.26.2 Properties

Name Impl. Sys- Read- | Value | Type Cardinal- Required
Reqg'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion

This - Yes Yes Yes Object Scalar List Of String
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Data Type Yes Yes Yes Yes Integer3 Scalar

2
Requires Unique Ele- Yes Yes Yes Yes Boolean | Scalar
ments
Is Order Preserving Yes Yes Yes Yes Boolean | Scalar
Maximum Elements Yes Yes Yes Yes Integer3 | Scalar

2
Minimum Elements Yes Yes Yes Yes Integer3 | Scalar

2
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4.1.26.3 Description

A subclass of dmaClass_List. The List object contains an ordered, possibly
empty, set of elements having a string data type. Modifiable lists may have ele-
ments inserted or deleted at any position in the list. List elements are retriev-
able by index (zero origin).

4.1.26.4 Property Descriptions
* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

* This {dmaProp_This}
Property Inherited from DMA

* Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

* Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

* Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

» Data Type {dmaProp_DataType}
Property Inherited from List

* Requires Unique Elements {dmaProp_RequiresUniqueElements}
Property Inherited from List

* Is Order Preserving {dmaProp_lsOrderPreserving}
Property Inherited from List

e Maximum Elements {dmaProp_MaximumElements}
Property Inherited from List

e Minimum Elements {dmaProp_MinimumElements}
Property Inherited from List
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4.1.27 dmaClass_Metadata

The base for the metadata classes that describe classes, properties and oper-

ators.

Class ID: dmaClass_Metadata
Superclass: DMA

4.1.27.1 Interfaces

¢ |Unknown
e |ldmaObiject

* ldmaProperties

4.1.27.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Object Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Metadata
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Display Name Yes - - Yes String Scalar
Descriptive Text Yes - - Yes String Scalar
Ids Yes - - Yes ID List

4.1.27.3 Property Descriptions

* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}

Property Inherited from DMA

* This {dmaProp_This}
Property Inherited from DMA

* Create Pending {dmaProp_CreatePending}

Property Inherited from DMA
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Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Display Name {dmaProp_DisplayName}
Property Attributes: String, Property Must Be Supported, Value Required

A string containing a user-intelligible name for the class/property/... being
described.

Descriptive T ext {dmaProp_Desc riptiveT ext}

Property Attributes: String, Property Must Be Supported, Value Required
Text documenting this object.

Ids {dmaProp_lIds}

Property Attributes: List Of ID, Property Must Be Supported, Value Re-
quired

A list of the identifiers that serve as the name(s) of the entity (class, prop-
erty or operator) being described.

The list must contain at least one element and may contain more than one
if aliases have been established for the purpose of enabling metadata uni-
fication across multiple document spaces. If the entity described is one
specified by DMA, the well-known identifier for that entity must be present
in the list.
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4.1.28 dmaClass_PropertyDescription

A metadata class object describing a property.

Class ID: dmaClass_PropertyDescription
Superclass: Metadata

4.1.28.1 Interfaces

¢ |Unknown

e |ldmaObiject

e ldmaProperties

4.1.28.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Reqg'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Property De-
scription
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Display Name Yes - - Yes String Scalar
Descriptive Text Yes - - Yes String Scalar
Ids Yes - - Yes ID List
Data Type Yes Yes Yes Yes Integer3 | Scalar
2
Cardinality Yes - - Yes Integer3 | Scalar
2
Is Selectable Yes - - Yes Boolean | Scalar
Is Searchable Yes - - Yes Boolean | Scalar
Is Orderable Yes - - Yes Boolean | Scalar
Query Operator De- Yes - - - Object List Query Opera-
scriptions tor Description
Is System Generated Yes - - Yes Boolean | Scalar
Is Read Only Yes - - Yes Boolean | Scalar
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Is Value Required

Yes -

Yes

Boolean

Scalar

Is Hidden

Yes -

Yes

Boolean

Scalar

4.1.28.3 Description

Each instance of a Property Description object describes a specific property
for a single class, and is an element of the dmaProp_PropertyList property of
a Class Description object for that class. There is information provided in this

object to enable applications to request appropriate data from users (for exam-
ple, length, min/max, selection lists).

4.1.28.4 Property Descriptions

OIlID {dmaProp_OIID}
Property Inherited from DMA

Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Display Name {dmaProp_DisplayName}
Property Inherited from Metadata

Descriptive T ext {dmaProp_Desc riptiveT ext}
Property Inherited from Metadata

Ids {dmaProp_lIds}
Property Inherited from Metadata

Data Type {dmaProp_DataType}

Property Attributes: Integer32, Property Must Be Supported, Value Re-
quired, System Generated, Read-Only

The data type of the property, an enumeration.

The DMA data types (in order) are: DmaBinary, DmaBoolean, DmaDa-
teTime, DmaFloat64, Dmald, Dmalnteger32, DmaObject, DmaOlID, and
DmasString.
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The defined symbols for dmaProp_DataType property values for Element
Data Type are DMA_DATATYPE_BINARY, DMA_DATATYPE_BOOLEAN,
DMA_DATATYPE_DATETIME, DMA_DATATYPE_FLOAT64, DMA _
DATATYPE_ID, DMA_DATATYPE_INTEGER32, DMA_DATATYPE_OB-
JECT, DMA_DATATYPE_STRING, and DMA_DATATYPE_STRING for
specifying the respective data types.

Cardinality {dmaProp_Cardinality}

Property Attributes: Integer32, Property Must Be Supported, Value Re-
quired

The value of this property indicates the cardinality of the property being
described: scalar, list or enumeration.

Is Selectable {dmaProp_IsSelectable}

Property Attributes: Boolean, Property Must Be Supported, Value Re-
quired

A boolean specifying whether the class or property can be selected in a
qguery result set.

Is Searchable {dmaProp_IsSearchable}

Property Attributes: Boolean, Property Must Be Supported, Value Re-
quired

A boolean specifying whether the class or property can be used as part of
the search criteria.

Is Orderable {dmaProp_IsOrderable}

Property Attributes: Boolean, Property Must Be Supported, Value Re-
quired

If True, this property can appear in the Orderings list of a query.
Query Operator Descriptions {dmaProp_QueryOperatorDescriptions}

Property Attributes: List Of Objects of Class 'Query Operator Description’,
Property Must Be Supported

A list of query operator descriptions that this property might legally be an
operand of.

Is System Generated {dmaProp_lsSystemGenerated}

Property Attributes: Boolean, Property Must Be Supported, Value Re-
quired
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If TRUE, indicates that this property is generated and set by the DMA sys-
tem, usually as a result of some other object's existence.

* Is Read Only {dmaProp_IsReadOnly}

Property Attributes: Boolean, Property Must Be Supported, Value Re-
quired

For a singleton property, a setting of TRUE implies that the methods of Id-
maEditProperties will fail when applied to this property.

For a list property, a setting of TRUE implies that a list object obtained from
this property will not be modifiable, i.e. that the methods of Id-
maEditListOfXXXX will fail. The methods of IdmaEditProperties always fail
on a list property, regardless of the value of this metaproperty.

For an enumeration property, the value of this metaproperty is irrelevant.
The methods of IdmaEditProperties always fail on an enumeration prop-
erty and there are no modification methods on an enumeration object.

* Is Value Required {dmaProp_lsValueRequired}

Property Attributes: Boolean, Property Must Be Supported, Value Re-
quired

If TRUE, indicates that every instance of the described property must have
a value.

For a list or enumeration property, this means that the list or enumeration
must have at least one element. (A list or enumeration object is always
present in the property, irrespective of the setting of Is Value Required.)

* Is Hidden {dmaProp_IsHidden}

Property Attributes: Boolean, Property Must Be Supported, Value Re-
quired

Hidden property for display to administrative users

If TRUE, denotes a "system" property that should not be displayed to non-
administrative users.
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4.1.29 dmaClass_PropertyDescriptionBinary

A metadata class object describing a binary property.

Class ID: dmaClass_PropertyDescriptionBinary

Superclass: Property Description

4.1.29.1 Interfaces

¢ |Unknown

e |ldmaObiject

e ldmaProperties

4.1.29.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Reqg'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Property De-
scription Binary
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Display Name Yes - - Yes String Scalar
Descriptive Text Yes - - Yes String Scalar
Ids Yes - - Yes ID List
Data Type Yes Yes Yes Yes Integer3 | Scalar
2
Cardinality Yes - - Yes Integer3 | Scalar
2
Is Selectable Yes - - Yes Boolean | Scalar
Is Searchable Yes - - Yes Boolean | Scalar
Is Orderable Yes - - Yes Boolean | Scalar
Query Operator De- Yes - - - Object List Query Opera-
scriptions tor Description
Is System Generated Yes - - Yes Boolean | Scalar
Is Read Only Yes - - Yes Boolean | Scalar
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Is Value Required Yes Yes Boolean | Scalar
Is Hidden Yes Yes Boolean | Scalar
Property Default Binary | Yes - Binary Scalar
Property Selection Bi- Yes - Binary List
nary

Maximum Length Bi- Yes - - Yes Integer3 | Scalar
nary 2

4.1.29.3 Description

The current object is an element in the Property List of a Class Description ob-
ject. The current object describes a single property of the class being de-
scribed by the Class Description object. The base datatype of the property
being described is binary.

4.1.29.4 Property Descriptions

OIID {dmaProp_OIID}
Property Inherited from DMA

Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Display Name {dmaProp_DisplayName}
Property Inherited from Metadata

Descriptive T ext {dmaProp_Desc riptiveT ext}
Property Inherited from Metadata

Ids {dmaProp_lIds}
Property Inherited from Metadata

Data Type {dmaProp_DataType}
Property Inherited from Property Description

Cardinality {dmaProp_Cardinality}
Property Inherited from Property Description

October 1998

Document Management Alliance 1.0 Specification 4-71



DMA Reference
Objects and Properties

* Is Selectable {dmaProp_lsSelectable}
Property Inherited from Property Description

* Is Searchable {dmaProp_lsSearchable}
Property Inherited from Property Description

* Is Orderable {dmaProp_IsOrderable}
Property Inherited from Property Description

* Query Operator Descriptions {dmaProp_QueryOperatorDescriptions}
Property Inherited from Property Description

* Is System Generated {dmaProp_IsSystemGenerated}
Property Inherited from Property Description

* Is Read Only {dmaProp_IsReadOnly}
Property Inherited from Property Description

* Is Value Required {dmaProp_lsValueRequired}
Property Inherited from Property Description

* Is Hidden {dmaProp_IsHidden}
Property Inherited from Property Description

* Property Default Binary {dmaProp_PropertyDefaultBinary}
Property Attributes: Binary, Property Must Be Supported
The default binary value for this property.

* Property Selection Binary {dmaProp_PropertySelectionsBinary}
Property Attributes: List Of Binary, Property Must Be Supported

The list of binary values that may be assigned to this property. If a selec-
tion list is provided, only a value existing in the list can be assigned to this

property.
* Maximum Length Binary {dmaProp_MaximumLengthBinary}

Property Attributes: Integer32, Property Must Be Supported, Value Re-
quired

The maximum length, in bytes, of a value for the described property. The
value -1 (DMA_NO_MAXIMUM) indicates no restriction on length.
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4.1.30 dmaClass_PropertyDescriptionBoolean

A metadata class object describing a boolean property.

Class ID: dmaClass_PropertyDescriptionBoolean
Superclass: Property Description

4.1.30.1 Interfaces

¢ |Unknown

e ldmaObiject

* ldmaProperties

4.1.30.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Reqg'e | tem Only Req'e ity Class
d Gen'e d
d

OlID - Yes Yes - String Scalar

Class Description Yes Yes Yes Yes Object Scalar Class Descrip-
tion

This - Yes Yes Yes Object Scalar Property De-
scription Bool-
ean

Create Pending - Yes Yes Yes Boolean | Scalar

Update Pending - Yes Yes Yes Boolean | Scalar

Delete Pending - Yes Yes Yes Boolean | Scalar

Display Name Yes - - Yes String Scalar

Descriptive Text Yes - - Yes String Scalar

Ids Yes - - Yes ID List

Data Type Yes Yes Yes Yes Integer3 Scalar

2
Cardinality Yes - - Yes Integer3 | Scalar
2

Is Selectable Yes - - Yes Boolean | Scalar

Is Searchable Yes - - Yes Boolean | Scalar

Is Orderable Yes - - Yes Boolean | Scalar

Query Operator De- Yes - - - Object List Query Opera-

scriptions tor Description

Is System Generated Yes - - Yes Boolean | Scalar
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Is Read Only Yes Yes Boolean | Scalar
Is Value Required Yes Yes Boolean | Scalar
Is Hidden Yes Yes Boolean | Scalar
Property Default Bool- | Yes - Boolean | Scalar
ean

Property Selections Yes - - - Boolean | List
Boolean

4.1.30.3 Description

The current object is an element in the Property List of a Class Description ob-
ject. The current object describes a single property of the class being de-
scribed by the Class Description object. The base datatype of the property
being described is boolean.

4.1.30.4 Property Descriptions

OIID {dmaProp_OIID}
Property Inherited from DMA

Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Display Name {dmaProp_DisplayName}
Property Inherited from Property Description

Descriptive T ext {dmaProp_Desc riptiveT ext}
Property Inherited from Property Description

Ids {dmaProp_lIds}
Property Inherited from Property Description

Data Type {dmaProp_DataType}
Property Inherited from Property Description

Cardinality {dmaProp_Cardinality}
Property Inherited from Property Description
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* Is Selectable {dmaProp_lsSelectable}
Property Inherited from Property Description

* Is Searchable {dmaProp_lsSearchable}
Property Inherited from Property Description

* Is Orderable {dmaProp_IsOrderable}
Property Inherited from Property Description

* Query Operator Descriptions {dmaProp_QueryOperatorDescriptions}
Property Inherited from Property Description

* Is System Generated {dmaProp_IsSystemGenerated}
Property Inherited from Property Description

* Is Read Only {dmaProp_IsReadOnly}
Property Inherited from Property Description

* Is Value Required {dmaProp_lsValueRequired}
Property Inherited from Property Description

* Is Hidden {dmaProp_IsHidden}
Property Inherited from Property Description

* Property Default Boolean {dmaProp_PropertyDefaultBoolean}
Property Attributes: Boolean, Property Must Be Supported
The default boolean value for this property.

* Property Selections Boolean {dmaProp_PropertySelectionsBoolean}
Property Attributes: List Of Boolean, Property Must Be Supported

The list of boolean values that may be assigned to this property. If a selec-
tion list is provided, only a value existing in the list can be assigned to this

property.
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4.1.31 dmaClass_PropertyDescriptionDateTime

A metadata class object describing a Date Time property.

Class ID: dmaClass_PropertyDescriptionDateTime
Superclass: Property Description

4.1.31.1 Interfaces

¢ |Unknown

e ldmaObiject

* ldmaProperties

4.1.31.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Reqg'e | tem Only Req'e ity Class
d Gen'e d
d

OlID - Yes Yes - String Scalar

Class Description Yes Yes Yes Yes Object Scalar Class Descrip-
tion

This - Yes Yes Yes Object Scalar Property De-
scription Date
Time

Create Pending - Yes Yes Yes Boolean | Scalar

Update Pending - Yes Yes Yes Boolean | Scalar

Delete Pending - Yes Yes Yes Boolean | Scalar

Display Name Yes - - Yes String Scalar

Descriptive Text Yes - - Yes String Scalar

Ids Yes - - Yes ID List

Data Type Yes Yes Yes Yes Integer3 Scalar

2
Cardinality Yes - - Yes Integer3 | Scalar
2

Is Selectable Yes - - Yes Boolean | Scalar

Is Searchable Yes - - Yes Boolean | Scalar

Is Orderable Yes - - Yes Boolean | Scalar

Query Operator De- Yes - - - Object List Query Opera-

scriptions tor Description

Is System Generated Yes - - Yes Boolean | Scalar
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Name Impl. Sys- Read- | Value Type Cardinal- Required
Reqg'e | tem Only Reqg'e ity Class
d Gen'e d

d

Is Read Only Yes - - Yes Boolean | Scalar

Is Value Required Yes - - Yes Boolean | Scalar

Is Hidden Yes - - Yes Boolean | Scalar

Property Default Date Yes - - - Date Scalar

Time Time

Property Selections Yes - - - Date List

Date Time Time

Property Minimum Date | Yes - - - Date Scalar

Time Time

Property Maximum Yes - - - Date Scalar

Date Time Time

4.1.31.3 Description

The current object is an element in the Property List of a Class Description ob-
ject. The current object describes a single property of the class being de-
scribed by the Class Description object. The base datatype of the property
being described is Date Time.

4.1.31.4 Property Descriptions

OIlID {dmaProp_OIID}
Property Inherited from DMA

Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Display Name {dmaProp_DisplayName}
Property Inherited from Property Description

Descriptive T ext {dmaProp_Desc riptiveT ext}
Property Inherited from Property Description
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Ids {dmaProp_lIds}
Property Inherited from Property Description

Data Type {dmaProp_DataType}
Property Inherited from Property Description

Cardinality {dmaProp_Cardinality}
Property Inherited from Property Description

Is Selectable {dmaProp_IsSelectable}
Property Inherited from Property Description

Is Searchable {dmaProp_IsSearchable}
Property Inherited from Property Description

Is Orderable {dmaProp_IsOrderable}
Property Inherited from Property Description

Query Operator Descriptions {dmaProp_QueryOperatorDescriptions}
Property Inherited from Property Description

Is System Generated {dmaProp_lsSystemGenerated}
Property Inherited from Property Description

Is Read Only {dmaProp_IsReadOnly}
Property Inherited from Property Description

Is Value Required {dmaProp_IsValueRequired}
Property Inherited from Property Description

Is Hidden {dmaProp_IsHidden}
Property Inherited from Property Description

Property Default Date Time {dmaProp_PropertyDefaultDateTime}
Property Attributes: Date Time, Property Must Be Supported
The default Date Time value for this property.

Property Selections Date Time {dmaProp_PropertySelectionsDa-
teTime}

Property Attributes: List Of Date Time, Property Must Be Supported
The list of Date Time values that may be assigned to this property.

If a selection list is provided, only a value existing in the list can be as-
signed to this property.

Property Minimum Date Time {dmaProp_PropertyMinimumbDateTime}
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Property Attributes: Date Time, Property Must Be Supported
The minimum value acceptable for this property.

* Property Maximum Date Time {dmaProp_PropertyMaximumDa-
teTime}

Property Attributes: Date Time, Property Must Be Supported

The maximum value acceptable for this property.
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4.1.32 dmaClass_PropertyDescriptionFloat64

A metadata class object describing a float property.

Class ID: dmaClass_PropertyDescriptionFloat64
Superclass: Property Description

4.1.32.1 Interfaces
¢ |Unknown

e ldmaObiject

* ldmaProperties

4.1.32.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Reqg'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Object Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Property De-
scription
Float64
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Display Name Yes - - Yes String Scalar
Descriptive Text Yes - - Yes String Scalar
Ids Yes - - Yes ID List
Data Type Yes Yes Yes Yes Integer3 Scalar
2
Cardinality Yes - - Yes Integer3 | Scalar
2
Is Selectable Yes - - Yes Boolean | Scalar
Is Searchable Yes - - Yes Boolean | Scalar
Is Orderable Yes - - Yes Boolean | Scalar
Query Operator De- Yes - - - Object List Query Opera-
scriptions tor Description
Is System Generated Yes - - Yes Boolean | Scalar
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Name Impl. Sys- Read- | Value Type Cardinal- Required
Reqg'e | tem Only Reqg'e ity Class
d Gen'e d

d

Is Read Only Yes - - Yes Boolean | Scalar

Is Value Required Yes - - Yes Boolean | Scalar

Is Hidden Yes - - Yes Boolean | Scalar

Property Default Yes - - - Float64 Scalar

Float64

Property Selections Yes - - - Float64 List

Float64

Property Minimum Yes - - - Float64 Scalar

Float64

Property Maximum Yes - - - Float64 Scalar

Float64

4.1.32.3 Description

The current object is an element in the Property List of a Class Description ob-
ject. The current object describes a single property of the class being de-
scribed by the Class Description object. The base datatype of the property
being described is Float64.

4.1.32.4 Property Descriptions

OIlID {dmaProp_OIID}
Property Inherited from DMA

Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Display Name {dmaProp_DisplayName}
Property Inherited from Property Description

Descriptive T ext {dmaProp_Desc riptiveT ext}
Property Inherited from Property Description
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Ids {dmaProp_lIds}
Property Inherited from Property Description

Data Type {dmaProp_DataType}
Property Inherited from Property Description

Cardinality {dmaProp_Cardinality}
Property Inherited from Property Description

Is Selectable {dmaProp_IsSelectable}
Property Inherited from Property Description

Is Searchable {dmaProp_IsSearchable}
Property Inherited from Property Description

Is Orderable {dmaProp_IsOrderable}
Property Inherited from Property Description

Query Operator Descriptions {dmaProp_QueryOperatorDescriptions}
Property Inherited from Property Description

Is System Generated {dmaProp_lsSystemGenerated}
Property Inherited from Property Description

Is Read Only {dmaProp_IsReadOnly}
Property Inherited from Property Description

Is Value Required {dmaProp_IsValueRequired}
Property Inherited from Property Description

Is Hidden {dmaProp_IsHidden}
Property Inherited from Property Description

Property Default Float64 {dmaProp_PropertyDefaultFloat64}
Property Attributes: Float64, Property Must Be Supported

The default Float value for this property.

Property Selections Float64 {dmaProp_PropertySelectionsFloat64}
Property Attributes: List Of Float64, Property Must Be Supported
The list of float values that may be assigned to this property.

If a selection list is provided, only a value existing in the list can be as-
signed to this property.

Property Minimum Float64 {dmaProp_PropertyMinimumFloat64}
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Property Attributes: Float64, Property Must Be Supported. The minimum
value acceptable for this property.

*  Property Maximum Float64 {dmaProp_PropertyMaximumFloat64}

Property Attributes: Float64, Property Must Be Supported. The maximum
value acceptable for this property.
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4.1.33 dmaClass_PropertyDescriptionld

A metadata class object describing an ID property.

Class ID: dmaClass_PropertyDescriptionld
Superclass: Property Description

4.1.33.1 Interfaces

¢ |Unknown

e |ldmaObiject

e ldmaProperties

4.1.33.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Reqg'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Property De-
scription Id
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Display Name Yes - - Yes String Scalar
Descriptive Text Yes - - Yes String Scalar
Ids Yes - - Yes ID List
Data Type Yes Yes Yes Yes Integer3 | Scalar
2
Cardinality Yes - - Yes Integer3 | Scalar
2
Is Selectable Yes - - Yes Boolean | Scalar
Is Searchable Yes - - Yes Boolean | Scalar
Is Orderable Yes - - Yes Boolean | Scalar
Query Operator De- Yes - - - Object List Query Opera-
scriptions tor Description
Is System Generated Yes - - Yes Boolean | Scalar
Is Read Only Yes - - Yes Boolean | Scalar
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Name Impl. Sys- Read- | Value Type Cardinal- Required
Reqg'e | tem Only Reqg'e ity Class
d Gen'e d
d
Is Value Required Yes - - Yes Boolean | Scalar
Is Hidden Yes - - Yes Boolean | Scalar
Property Default Id Yes - - - ID Scalar
Property Selections Id | Yes - - - ID List

4.1.33.3 Description

The current object is an element in the Property List of a Class Description ob-
ject. The current object describes a single property of the class being de-
scribed by the Class Description object. The base datatype of the property
being described is ID.

4.1.33.4 Property Descriptions

OIID {dmaProp_OIID}
Property Inherited from DMA

Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Display Name {dmaProp_DisplayName}
Property Inherited from Property Description

Descriptive T ext {dmaProp_Desc riptiveT ext}
Property Inherited from Property Description

Ids {dmaProp_lIds}
Property Inherited from Property Description

Data Type {dmaProp_DataType}
Property Inherited from Property Description
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* Cardinality {dmaProp_Cardinality}
Property Inherited from Property Description

* Is Selectable {dmaProp_lsSelectable}
Property Inherited from Property Description

* Is Searchable {dmaProp_lsSearchable}
Property Inherited from Property Description

* Is Orderable {dmaProp_IsOrderable}
Property Inherited from Property Description

* Query Operator Descriptions {dmaProp_QueryOperatorDescriptions}
Property Inherited from Property Description

* Is System Generated {dmaProp_IsSystemGenerated}
Property Inherited from Property Description

* Is Read Only {dmaProp_IsReadOnly}
Property Inherited from Property Description

* Is Value Required {dmaProp_lsValueRequired}
Property Inherited from Property Description

* Is Hidden {dmaProp_IsHidden}
Property Inherited from Property Description

* Property Default Id {dmaProp_PropertyDefaultid}

Property Attributes: ID, Property Must Be Supported. The default Id value
for this property.

* Property Selections Id {dmaProp_PropertySelectionsid}
Property Attributes: List Of ID, Property Must Be Supported

The list of Id values that may be assigned to this property. If a selection list
is provided, only a value existing in the list can be assigned to this prop-
erty.
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4.1.34 dmaClass_PropertyDescriptioninteger32

A metadata class object describing an integer property.

Class ID: dmaClass_PropertyDescriptioninteger32
Superclass: Property Description

4.1.34.1 Interfaces

¢ |Unknown

e |ldmaObiject

e ldmaProperties

4.1.34.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Reqg'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Object Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Property De-
scription
Integer32
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Display Name Yes - - Yes String Scalar
Descriptive Text Yes - - Yes String Scalar
Ids Yes - - Yes ID List
Data Type Yes Yes Yes Yes Integer3 Scalar
2
Cardinality Yes - - Yes Integer3 | Scalar
2
Is Selectable Yes - - Yes Boolean | Scalar
Is Searchable Yes - - Yes Boolean | Scalar
Is Orderable Yes - - Yes Boolean | Scalar
Query Operator De- Yes - - - Object List Query Opera-
scriptions tor Description
Is System Generated Yes - - Yes Boolean | Scalar
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Name Impl. Sys- Read- | Value Type Cardinal- Required
Reqg'e | tem Only Reqg'e ity Class
d Gen'e d

d

Is Read Only Yes - - Yes Boolean | Scalar

Is Value Required Yes - - Yes Boolean | Scalar

Is Hidden Yes - - Yes Boolean | Scalar

Property Default Yes - - - Integer3 | Scalar

Integer32 2

Property Selections Yes - - - Integer3 | List

Integer32 2

Property Minimum Yes - - - Integer3 | Scalar

Integer32 2

Property Maximum Yes - - - Integer3 | Scalar

Integer32 2

4.1.34.3 Description

The current object is an element in the Property List of a Class Description ob-
ject. The current object describes a single property of the class being de-
scribed by the Class Description object. The base datatype of the property
being described is Integer32.

4.1.34.4 Property Descriptions

OIlID {dmaProp_OIID}
Property Inherited from DMA

Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Display Name {dmaProp_DisplayName}
Property Inherited from Property Description

Descriptive T ext {dmaProp_Desc riptiveT ext}
Property Inherited from Property Description
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Ids {dmaProp_lIds}
Property Inherited from Property Description

Data Type {dmaProp_DataType}
Property Inherited from Property Description

Cardinality {dmaProp_Cardinality}
Property Inherited from Property Description

Is Selectable {dmaProp_IsSelectable}
Property Inherited from Property Description

Is Searchable {dmaProp_IsSearchable}
Property Inherited from Property Description

Is Orderable {dmaProp_IsOrderable}
Property Inherited from Property Description

Query Operator Descriptions {dmaProp_QueryOperatorDescriptions}
Property Inherited from Property Description

Is System Generated {dmaProp_lsSystemGenerated}
Property Inherited from Property Description

Is Read Only {dmaProp_IsReadOnly}
Property Inherited from Property Description

Is Value Required {dmaProp_IsValueRequired}
Property Inherited from Property Description

Is Hidden {dmaProp_IsHidden}
Property Inherited from Property Description

Property Default Integer32 {dmaProp_PropertyDefaultinteger32}
Property Attributes: Integer32, Property Must Be Supported
The default integer value for this property.

Property Selections Integer32 {dmaProp_
PropertySelectionsinteger32}

Property Attributes: List Of Integer32, Property Must Be Supported
The list of integer values that may be assigned to this property.

If a selection list is provided, only a value existing in the list can be as-
signed to this property.

Property Minimum Integer32 {dmaProp_PropertyMinimumInteger32}
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Property Attributes: Integer32, Property Must Be Supported
The minimum value acceptable for this property.
* Property Maximum Integer32 {dmaProp_PropertyMaximuminteger32}

Property Attributes: Integer32, Property Must Be Supported. The maxi-
mum value acceptable for this property.
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4.1.35 dmaClass_PropertyDescriptionObject

A metadata class object describing an object property.

Class ID: dmaClass_PropertyDescriptionObject

Superclass: Property Description

4.1.35.1 Interfaces

¢ |Unknown

e ldmaObiject

* ldmaProperties

4.1.35.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Reqg'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Property De-
scription Object
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Display Name Yes - - Yes String Scalar
Descriptive Text Yes - - Yes String Scalar
Ids Yes - - Yes ID List
Data Type Yes Yes Yes Yes Integer3 | Scalar
2
Cardinality Yes - - Yes Integer3 | Scalar
2
Is Selectable Yes - - Yes Boolean | Scalar
Is Searchable Yes - - Yes Boolean | Scalar
Is Orderable Yes - - Yes Boolean | Scalar
Query Operator De- Yes - - - Object List Query Opera-
scriptions tor Description
Is System Generated Yes - - Yes Boolean | Scalar
Is Read Only Yes - - Yes Boolean | Scalar
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Name Impl. Sys- Read- | Value Type Cardinal- Required
Reqg'e | tem Only Reqg'e ity Class
d Gen'e d
d
Is Value Required Yes - - Yes Boolean | Scalar
Is Hidden Yes - - Yes Boolean | Scalar
Property Default Object | Yes - - - Object Scalar
Property Selections Yes - - - Object List
Object
Required Class Yes - - - Object Scalar Class Descrip-
tion
Reflective Property Id Yes - - - ID Scalar

4.1.35.3 Description

The current object is an element in the Property List of a Class Description ob-
ject. The current object describes a single property of the class being de-
scribed by the Class Description object. The base datatype of the property
being described is object.

4.1.35.4 Property Descriptions

OIlID {dmaProp_OIID}
Property Inherited from DMA

Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Display Name {dmaProp_DisplayName}
Property Inherited from Property Description

Descriptive T ext {dmaProp_Desc riptiveT ext}
Property Inherited from Property Description

Ids {dmaProp_lIds}
Property Inherited from Property Description
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Data Type {dmaProp_DataType}
Property Inherited from Property Description

Cardinality {dmaProp_Cardinality}
Property Inherited from Property Description

Is Selectable {dmaProp_IsSelectable}
Property Inherited from Property Description

Is Searchable {dmaProp_IsSearchable}
Property Inherited from Property Description

Is Orderable {dmaProp_IsOrderable}
Property Inherited from Property Description

Query Operator Descriptions {dmaProp_QueryOperatorDescriptions}
Property Inherited from Property Description

Is System Generated {dmaProp_lsSystemGenerated}
Property Inherited from Property Description

Is Read Only {dmaProp_IsReadOnly}
Property Inherited from Property Description

Is Value Required {dmaProp_IsValueRequired}
Property Inherited from Property Description

Is Hidden {dmaProp_IsHidden}
Property Inherited from Property Description

Property Default Object {dmaProp_PropertyDefaultObject}
Property Attributes: Object, Property Must Be Supported

The default object for this property.

Property Selections Object {dmaProp_PropertySelectionsObject}
Property Attributes: List Of Object, Property Must Be Supported
The list of objects that may be assigned to this property.

If a selection list is provided, only an object existing in the list can be as-
signed to this property.

Required Class {dmaProp_RequiredClass}

Property Attributes: Objects of Class 'Class Description', Property Must Be
Supported
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Specifies the class to which all objects delivered by the enumeration will
conform.

Reflective Property Id {dmaProp_ReflectivePropertyld}
Property Attributes: ID, Property Must Be Supported

The current Property Description Object describes an object valued prop-
erty P of some class A. Suppose that objects of class A are independently
persistent. Suppose also that objects of the required class of P, B, are also
independently persistent. Then we say that obtaining the value of P is
"navigating" from one object instance to another. In some such cases, a
property in class B may provide a reverse navigation path, from the in-
stance of class B to an instance of Class A having the same OIID as the
original object. The property of B that provides this reverse path is termed
the reflective property, and the Reflective Property Id identifies this prop-
erty by means of one of its Ids. (Any of the Ids of the reflective property).

An invariant holds amongst the classes and properties involved in a reflec-
tive relationship. Let P be the described property (in class A) and Q be its
reflective property (in class B, the required class of P). Further, let C be
the class that introduces P (a superclass of A if P is inherited, and other-
wise A itself). The required class of Q must be a subclass of C for which A
is a subclass, and the reflective property of Q must be P.
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4.1.36 dmaClass_PropertyDescriptionString

A metadata class object describing a string property.

Class ID: dmaClass_PropertyDescriptionString

Superclass: Property Description

4.1.36.1 Interfaces

¢ |Unknown

e ldmaObiject

* ldmaProperties

4.1.36.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Reqg'e | tem Only Req'e ity Class
d Gen'e d
d

OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-

tion
This - Yes Yes Yes Object Scalar Property De-

scription String
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Display Name Yes - - Yes String Scalar
Descriptive Text Yes - - Yes String Scalar
Ids Yes - - Yes ID List
Data Type Yes Yes Yes Yes Integer3 | Scalar

2
Cardinality Yes - - Yes Integer3 | Scalar
2

Is Selectable Yes - - Yes Boolean | Scalar
Is Searchable Yes - - Yes Boolean | Scalar
Is Orderable Yes - - Yes Boolean | Scalar
Query Operator De- Yes - - - Object List Query Opera-
scriptions tor Description
Is System Generated Yes - - Yes Boolean | Scalar
Is Read Only Yes - - Yes Boolean | Scalar
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Name Impl. Sys- Read- | Value Type Cardinal- Required
Reqg'e | tem Only Reqg'e ity Class
d Gen'e d

d

Is Value Required Yes - - Yes Boolean | Scalar

Is Hidden Yes - - Yes Boolean | Scalar

Property Default String | Yes - - - String Scalar

Property Selections Yes - - - String List

String

Maximum Length Yes - - Yes Integer3 | Scalar

String 2

4.1.36.3 Description

The current object is an element in the Property List of a Class Description ob-
ject. The current object describes a single property of the class being de-
scribed by the Class Description object. The base datatype of the property
being described is string.

4.1.36.4 Property Descriptions

OIlID {dmaProp_OIID}
Property Inherited from DMA

Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Display Name {dmaProp_DisplayName}
Property Inherited from Property Description

Descriptive T ext {dmaProp_Desc riptiveT ext}
Property Inherited from Property Description

Ids {dmaProp_lIds}
Property Inherited from Property Description
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Data Type {dmaProp_DataType}
Property Inherited from Property Description

Cardinality {dmaProp_Cardinality}
Property Inherited from Property Description

Is Selectable {dmaProp_IsSelectable}
Property Inherited from Property Description

Is Searchable {dmaProp_IsSearchable}
Property Inherited from Property Description

Is Orderable {dmaProp_IsOrderable}
Property Inherited from Property Description

Query Operator Descriptions {dmaProp_QueryOperatordescriptions}
Property Inherited from Property Description

Is System Generated {dmaProp_lsSystemGenerated}
Property Inherited from Property Description

Is Read Only {dmaProp_IsReadOnly}
Property Inherited from Property Description

Is Value Required {dmaProp_IsValueRequired}
Property Inherited from Property Description

Is Hidden {dmaProp_IsHidden}
Property Inherited from Property Description

Property Default String {dmaProp_PropertyDefaultString}

Property Attributes: String, Property Must Be Supported. The default
string value for this property.

Property Selections String {dmaProp_PropertySelectionsString}
Property Attributes: List Of String, Property Must Be Supported
The list of string values that may be assigned to this property.

If a selection list is provided, only a value existing in the list can be as-
signed to this property.

Maximum Length String {dmaProp_MaximumLengthString}

Property Attributes: Integer32, Property Must Be Supported, Value Re-
quired
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The maximum length, in characters, excluding the null terminator, of a
value for the described property. The value -1 (DMA_NO_MAXIMUM) indi-
cates no restriction on length.
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4.1.37 dmaClass_Query

The complete definition of a query, including control settings.

Class ID: dmaClass_Query
Superclass: DMA

4.1.37.1 Interfaces

4.1.37.2 Prope

¢ |Unknown

e ldmaObiject

* ldmaProperties

» ldmaEditProperties

rties

Name Impl. Sys- Read- | Value | Type Cardinal- Required
Reqg'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion

This - Yes Yes Yes Object Scalar Query
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Query Root Yes - - Yes Object Scalar Query Root
Batch Size Hint - - - - Integer3 | Scalar

2
Maximum Result ltems | - - - - Integer3 | Scalar

2
Time Limit - - - - Integer3 | Scalar

2
Collation Sequence Id Yes - - - ID Scalar

4.1.37.3 Description

Query objects are passed to the ExecuteSearch method. The main part of a
Query is the Query Root property, which contains the entire description of the

query.
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4.1.37.4 Property Descriptions

OIlID {dmaProp_OIID}
Property Inherited from DMA

Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Query Root {dmaProp_QueryRoot}

Property Attributes: Objects of Class 'Query Root', Property Must Be Sup-
ported, Value Required

This specifies the query to be performed.
Batch Size Hint {dmaProp_BatchSizeHint}
Property Attributes: Integer32

This integer property is relevant for the case that result rows are generated
incrementally on demand in groups of N. The value of this property is a
suggestion for N. If results are generated all at once, this property is simply
ignored.

Maximum Result Items {dmaProp_MaximumResultltems}
Property Attributes: Integer32

The value of this property indicates to the scope that it need not return
more than the specified number of rows. If the result set is truncated as a
result of reaching this upper limit, the result code DMARC_MAX_ROWS is
returned. The value of this property is passed to all the component scopes

Time Limit {dmaProp_TimeLimit}
Property Attributes: Integer32

This integer property gives a hint as to the maximum number of elapsed
seconds between the time ExecuteSearch is called and the time query re-
sult items need no longer be returned. In the case of merged scopes, the
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hint applies to each of the component scopes separately as well as to the
merged scope itself.

When a result set is truncated because of this time limit being exceeded,
IdmaResultRow::GetNextResultRow returns DMARC_TIMEOUT. If results
are truncated for multiple different reasons (e.g., DMARC_MAX_ROWS
and DMARC_TIMEOUT), the result DMARC_TRUNCATED is returned.

* Collation Sequence Id {dmaProp_CollationSequenceld}
Property Attributes: ID, Property Must Be Supported

This property specifies the text collation sequence to be used for all com-
parisons of string properties in all scopes executing the query.
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4.1.38 dmaClass_QueryConstant

The purpose of this class is to factor out properties common to each query
constant class, and to each query parameter class.

Class ID: dmaClass_QueryConstant
Superclass: Query Node

4.1.38.1 Interfaces
e |Unknown
e |ldmaObiject
* ldmaProperties

* |ldmaEditProperties

4.1.38.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required

Req'e | tem Only Req'e ity Class

d Gen'e d

d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Query Constant
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Constant Data Type Yes Yes Yes Yes Integer3 Scalar
2

Constant Is List Yes Yes Yes Yes Boolean | Scalar

4.1.38.3 Property Descriptions
* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

* This {dmaProp_This}
Property Inherited from DMA
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Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Constant Data Type {dmaProp_ConstantDataType}

Property Attributes: Integer32, Property Must Be Supported, Value Re-
quired, System Generated, Read-Only

Specifies the data type of the constant value. The permitted values are
DMA_DATATYPE_BINARY, DMA_DATATYPE_BOOLEAN, DMA _
DATATYPE_DATETIME, DMA_DATATYPE_FLOAT64, DMA_DATATYPE_
ID, DMA_DATATYPE_INTEGER32 and DMA_DATATYPE_STRING.

Data Types are described at the end of this chapter.
Constant Is List {dmaProp_ConstantlsList}

Property Attributes: Boolean, Property Must Be Supported, Value Re-
quired, System Generated, Read-Only

If set, this Boolean property indicates that the constant is a list of con-
stants. If reset, the constant is a singleton.
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4.1.39 dmaClass_QueryConstantBinaries

This class is for lists of binary constants in query expressions.

Class ID: dmaClass_QueryConstantBinaries
Superclass: Query Constant

4.1.39.1 Interfaces
e |Unknown
e ldmaObiject
* ldmaProperties

» ldmaEditProperties

4.1.39.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Query Constant
Binaries
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Constant Data Type Yes Yes Yes Yes Integer3 Scalar
2
Constant Is List Yes Yes Yes Yes Boolean | Scalar
Constant Value Bina- Yes - - - Binary List
ries

4.1.39.3 Property Descriptions
* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA
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This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Constant Data Type {dmaProp_ConstantDataType}
Property Inherited from Query Constant

Constant Is List {dmaProp_ConstantlsList}
Property Inherited from Query Constant

Constant Value Binaries {dmaProp_ConstantValueBinaries}
Property Attributes: List Of Binary, Property Must Be Supported

The list of constant Binary values. If the list is empty, a scope which re-
ceives the object should treat it as specifying the "unknown" Binary value
of list cardinality.
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4.1.40 dmaClass_QueryConstantBinary

This class is for singleton constants in query expressions.

Class ID: dmaClass_QueryConstantBinary
Superclass: Query Constant

4.1.40.1 Interfaces
e |Unknown
e ldmaObiject
* ldmaProperties

» ldmaEditProperties

4.1.40.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Query Constant
Binary
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Constant Data Type Yes Yes Yes Yes Integer3 Scalar
2
Constant Is List Yes Yes Yes Yes Boolean | Scalar
Constant Value Binary | Yes - - - Binary Scalar

4.1.40.3 Property Descriptions
* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

* This {dmaProp_This}
Property Inherited from DMA

October 1998 Document Management Alliance 1.0 Specification 4-106



DMA Reference
Objects and Properties

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Constant Data Type {dmaProp_ConstantDataType}
Property Inherited from Query Constant

Constant Is List {dmaProp_ConstantlsList}
Property Inherited from Query Constant

Constant Value Binary {dmaProp_ConstantValueBinary}
Property Attributes: Binary, Property Must Be Supported

The constant binary value. If no value is set for this property, a scope
which receives the object should treat it as specifying the "unknown" bi-
nary value.
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4.1.41 dmaClass_QueryConstantBoolean

This class is for Boolean constants in query expressions.

Class ID: dmaClass_QueryConstantBoolean
Superclass: Query Constant

4.1.41.1 Interfaces
e |Unknown
e ldmaObiject
* ldmaProperties

» ldmaEditProperties

4.1.41.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Query Constant
Boolean
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Constant Data Type Yes Yes Yes Yes Integer3 Scalar
2
Constant Is List Yes Yes Yes Yes Boolean | Scalar
Constant Value Bool- Yes - - - Boolean | Scalar
ean

4.1.41.3 Property Descriptions
* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA
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This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Constant Data Type {dmaProp_ConstantDataType}
Property Inherited from Query Constant

Constant Is List {dmaProp_ConstantlsList}
Property Inherited from Query Constant

Constant Value Boolean {dmaProp_ConstantValueBoolean}
Property Attributes: Boolean, Property Must Be Supported

The constant Boolean value. If no value is set for this property, a scope
which receives the object should treat it as specifying the "unknown" Bool-
ean value.
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4.1.42 dmaClass_QueryConstantBooleans

This class is for lists of Boolean constants in query expressions.

Class ID: dmaClass_QueryConstantBooleans
Superclass: Query Constant

4.1.42.1 Interfaces
e |Unknown
e ldmaObiject
* ldmaProperties

» ldmaEditProperties

4.1.42.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Query Constant
Booleans
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Constant Data Type Yes Yes Yes Yes Integer3 Scalar
2
Constant Is List Yes Yes Yes Yes Boolean | Scalar
Constant Value Bool- Yes - - - Boolean List
eans

4.1.42.3 Property Descriptions
* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA
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This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Constant Data Type {dmaProp_ConstantDataType}
Property Inherited from Query Constant

Constant Is List {dmaProp_ConstantlsList}
Property Inherited from Query Constant

Constant Value Booleans {dmaProp_ConstantValueBooleans}
Property Attributes: List Of Boolean, Property Must Be Supported

The list of constant Boolean values. If the list is empty, a scope which re-
ceives the object should treat it as specifying the "unknown" Boolean value
of list cardinality.
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4.1.43 dmaClass_QueryConstantDateTime

This class is for Date Time constants in query expressions.

Class ID: dmaClass_QueryConstantDateTime
Superclass: Query Constant

4.1.43.1 Interfaces
e |Unknown
e ldmaObiject
* ldmaProperties

» ldmaEditProperties

4.1.43.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Query Constant
Date Time
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Constant Data Type Yes Yes Yes Yes Integer3 Scalar
2
Constant Is List Yes Yes Yes Yes Boolean | Scalar
Constant Value Date Yes - - - Date Scalar
Time Time

4.1.43.3 Property Descriptions
* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA
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This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Constant Data Type {dmaProp_ConstantDataType}
Property Inherited from Query Constant

Constant Is List {dmaProp_ConstantlsList}
Property Inherited from Query Constant

Constant Value Date Time {dmaProp_ConstantValueDateTime}
Property Attributes: Date Time, Property Must Be Supported

The constant Date Time value. If no value is set for this property, a scope
which receives the object should treat it as specifying the "unknown" Date
Time value.
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4.1.44 dmaClass_QueryConstantDateTimes

This class is for lists of Date Time constants in query expressions.

Class ID: dmaClass_QueryConstantDateTimes
Superclass: Query Constant

4.1.44.1 Interfaces
e |Unknown
e ldmaObiject
* ldmaProperties

» ldmaEditProperties

4.1.44.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Query Constant
Date Times
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Constant Data Type Yes Yes Yes Yes Integer3 Scalar
2
Constant Is List Yes Yes Yes Yes Boolean | Scalar
Constant Value Date Yes - - - Date List
Times Time

4.1.44.3 Property Descriptions
* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA
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This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Constant Data Type {dmaProp_ConstantDataType}
Property Inherited from Query Constant

Constant Is List {dmaProp_ConstantlsList}
Property Inherited from Query Constant

Constant Value Date Times {dmaProp_ConstantValueDateTimes}
Property Attributes: List Of Date Time, Property Must Be Supported

The list of constant Date Time values. If the list is empty, a scope which re-
ceives the object should treat it as specifying the "unknown" Date Time
value of list cardinality.
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4.1.45 dmaClass_QueryConstantFloat64

This class is for float64 constants in query expressions.

Class ID: dmaClass_QueryConstantFloat64

Superclass: Query Constant

4.1.45.1 Interfaces

IUnknown

IdmaObject

IdmaProperties

IdmaEditProperties

4.1.45.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Query Constant
Float64
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Constant Data Type Yes Yes Yes Yes Integer3 Scalar
2
Constant Is List Yes Yes Yes Yes Boolean | Scalar
Constant Value Float64 | Yes - - - Float64 Scalar

4.1.45.3 Property Descriptions

OIID {dmaProp_OIID}
Property Inherited from DMA

Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

This {dmaProp_This}
Property Inherited from DMA
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Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Constant Data Type {dmaProp_ConstantDataType}
Property Inherited from Query Constant

Constant Is List {dmaProp_ConstantlsList}
Property Inherited from Query Constant

Constant Value Float64 {dmaProp_ConstantValueFloat64}
Property Attributes: Float64, Property Must Be Supported

The constant Float64 value. If no value is set for this property, a scope
which receives the object should treat it as specifying the "unknown"
Float64 value.
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4.1.46 dmaClass_QueryConstantFloat64s

This class is for lists of float64 constants in query expressions.

Class ID: dmaClass_QueryConstantFloat64s
Superclass: Query Constant

4.1.46.1 Interfaces
e |Unknown
e ldmaObiject
* ldmaProperties

» ldmaEditProperties

4.1.46.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Query Constant
Float64s
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Constant Data Type Yes Yes Yes Yes Integer3 Scalar
2
Constant Is List Yes Yes Yes Yes Boolean | Scalar
Constant Value Yes - - - Float64 List
Float64s

4.1.46.3 Property Descriptions
* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA
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This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Constant Data Type {dmaProp_ConstantDataType}
Property Inherited from Query Constant

Constant Is List {dmaProp_ConstantlsList}
Property Inherited from Query Constant

Constant Value Float64s {dmaProp_ConstantValueFloat64s}
Property Attributes: List Of Float64, Property Must Be Supported

The list of constant Float64 values. If the list is empty, a scope which re-
ceives the object should treat it as specifying the "unknown" Float64 value
of list cardinality.
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4.1.47 dmaClass_QueryConstantld

This class is for Dmald constants in query expressions.

Class ID: dmaClass_QueryConstantld
Superclass: Query Constant

4.1.47.1 Interfaces
e |Unknown
e ldmaObiject
* ldmaProperties

» ldmaEditProperties

4.1.47.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Query Constant
Id
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Constant Data Type Yes Yes Yes Yes Integer3 Scalar
2
Constant Is List Yes Yes Yes Yes Boolean | Scalar
Constant Value Id Yes - - - ID Scalar

4.1.47.3 Property Descriptions
* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

* This {dmaProp_This}
Property Inherited from DMA
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Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Constant Data Type {dmaProp_ConstantDataType}
Property Inherited from Query Constant

Constant Is List {dmaProp_ConstantlsList}
Property Inherited from Query Constant

Constant Value Id {dmaProp_ConstantValueld}
Property Attributes: ID, Property Must Be Supported

The constant Id value. If no value is set for this property, a scope which re-
ceives the object should treat it as specifying the "unknown" Id value.
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4.1.48 dmaClass_QueryConstantlds

This class is for lists of Dmalds in query expressions.

Class ID: dmaClass_QueryConstantlds

Superclass: Query Constant

4.1.48.1 Interfaces

IUnknown

IdmaObject

IdmaProperties

IdmaEditProperties

4.1.48.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Query Constant
Ids
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Constant Data Type Yes Yes Yes Yes Integer3 Scalar
2
Constant Is List Yes Yes Yes Yes Boolean | Scalar
Constant Value Ids Yes - - - ID List

4.1.48.3 Property Descriptions

OIID {dmaProp_OIID}
Property Inherited from DMA

Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

This {dmaProp_This}
Property Inherited from DMA
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Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Constant Data Type {dmaProp_ConstantDataType}
Property Inherited from Query Constant

Constant Is List {dmaProp_ConstantlsList}
Property Inherited from Query Constant

Constant Value Ids {dmaProp_ConstantValuelds}
Property Attributes: List Of ID, Property Must Be Supported

The list of constant Ids values. If the list is empty, a scope which receives
the object should treat it as specifying the "unknown" Ids value of list cardi-
nality.
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4.1.49 dmaClass_QueryConstantinteger32

This class is for integer32 constants in query expressions.

Class ID: dmaClass_QueryConstantinteger32
Superclass: Query Constant

4.1.49.1 Interfaces
e |Unknown
e ldmaObiject
* ldmaProperties

» ldmaEditProperties

4.1.49.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Query Constant
Integer32
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Constant Data Type Yes Yes Yes Yes Integer3 Scalar
2
Constant Is List Yes Yes Yes Yes Boolean | Scalar
Constant Value Yes - - - Integer3 | Scalar
Integer32 2

4.1.49.3 Property Descriptions
* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA
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This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Constant Data Type {dmaProp_ConstantDataType}
Property Inherited from Query Constant

Constant Is List {dmaProp_ConstantlsList}
Property Inherited from Query Constant

Constant Value Integer32 {dmaProp_ConstantValuelnteger32}
Property Attributes: Integer32, Property Must Be Supported

The constant Integer32 value. If no value is set for this property, a scope
which receives the object should treat it as specifying the "unknown"
Integer32 value.
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4.1.50 dmaClass_QueryConstantinteger32s

This class is for lists of integer32 constants in query expressions.

Class ID: dmaClass_QueryConstantinteger32s
Superclass: Query Constant

4.1.50.1 Interfaces
e |Unknown
e ldmaObiject
* ldmaProperties

» ldmaEditProperties

4.1.50.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Query Constant
Integer32s
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Constant Data Type Yes Yes Yes Yes Integer3 Scalar
2
Constant Is List Yes Yes Yes Yes Boolean | Scalar
Constant Value Yes - - - Integer3 | List
Integer32s 2

4.1.50.3 Property Descriptions
* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA
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This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Constant Data Type {dmaProp_ConstantDataType}
Property Inherited from Query Constant

Constant Is List {dmaProp_ConstantlsList}
Property Inherited from Query Constant

Constant Value Integer32s {dmaProp_ConstantValuelnteger32s}
Property Attributes: List Of Integer32, Property Must Be Supported

The list of constant Integer32 values. If the list is empty, a scope which re-
ceives the object should treat it as specifying the "unknown" Integer32
value of list cardinality.
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4.1.51 dmaClass_QueryConstantString

This class is for singleton constants in query expressions.

Class ID: dmaClass_QueryConstantString
Superclass: Query Constant

4.1.51.1 Interfaces
e |Unknown
e ldmaObiject
* ldmaProperties

» ldmaEditProperties

4.1.51.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Query Constant
String
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Constant Data Type Yes Yes Yes Yes Integer3 Scalar
2
Constant Is List Yes Yes Yes Yes Boolean | Scalar
Constant Value String Yes - - - String Scalar

4.1.51.3 Property Descriptions
* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

* This {dmaProp_This}
Property Inherited from DMA
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Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Constant Data Type {dmaProp_ConstantDataType}
Property Inherited from Query Constant

Constant Is List {dmaProp_ConstantlsList}
Property Inherited from Query Constant

Constant Value String {dmaProp_ConstantValueString}
Property Attributes: String, Property Must Be Supported

The constant String value. If no value is set for this property, a scope which
receives the object should treat it as specifying the "unknown" String
value.
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4.1.52 dmaClass_QueryConstantStrings

This class is for a list of string constants in a query expression.

Class ID: dmaClass_QueryConstantStrings
Superclass: Query Constant

4.1.52.1 Interfaces
e |Unknown
e ldmaObiject
* ldmaProperties

» ldmaEditProperties

4.1.52.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Query Constant
Strings
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Constant Data Type Yes Yes Yes Yes Integer3 Scalar
2
Constant Is List Yes Yes Yes Yes Boolean | Scalar
Constant Value Strings | Yes - - - String List

4.1.52.3 Property Descriptions
* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

* This {dmaProp_This}
Property Inherited from DMA
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Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Constant Data Type {dmaProp_ConstantDataType}
Property Inherited from Query Constant

Constant Is List {dmaProp_ConstantlsList}
Property Inherited from Query Constant

Constant Value Strings {dmaProp_ConstantValueStrings}
Property Attributes: List Of String, Property Must Be Supported

The list of constant String values. If the list is empty, a scope which re-
ceives the object should treat it as specifying the "unknown" String value of
list cardinality.
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4.1.53 dmaClass_QueryJoinOperator

This object class represents a join operation.

Class ID: dmaClass_QueryJoinOperator
Superclass: Query Nonterminal Node

4.1.53.1 Interfaces

e IUnknown
e ldmaObiject
* ldmaProperties

» ldmaEditProperties

4.1.53.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Query Join Op-
erator
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Operands Yes - - Yes Object List Query Node
Join Operator Id Yes - - Yes ID Scalar

4.1.53.3 Description

A Query Join Operator object is used to define a join operation as a compo-
nent of the From Expression of a query.

Operand 0 is the first searchable class instance to be joined, or another object
instance of this class. Operand 1 is the second searchable class to be joined.
Operand 2, if applicable, is the "on" condition of the join. This must be a Query
Operator node specifying an operator yielding a singleton result of type Bool-
ean and having a join participation level of DMA_JOIN_PARTICIPATION_OP-
ERAND.
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4.1.53.4 Property Descriptions

OIlID {dmaProp_OIID}
Property Inherited from DMA

Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Operands {dmaProp_Operands}
Property Inherited from Query Nonterminal Node

Join Operator Id {dmaProp_JoinOperatorid}
Property Attributes: ID, Property Must Be Supported, Value Required

Specifies the id of the join operator to be applied to the operands given by
dmaProp_Operands. The Query Operator Description object for the opera-
tor having that id must have the value DMA_JOIN_PARTICIPATION_OP-
ERATOR as the value for its Join Participation property.The following are
Ids in DMA header files representing the possible join operator Id’s.

Join Operators are described at the end of this chapter.
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4.1.54 dmaClass_QueryNode

The base class for most Query-related objects.

Class ID: dmaClass_QueryNode
Superclass: DMA

4.1.54.1 Interfaces
e |Unknown
e |ldmaObiject
e ldmaProperties

» ldmaEditProperties [Optional]

4.1.54.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Object Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Query Node
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar

4.1.54.3 Description

Query Node objects are non-persistent helper objects used to form From Ex-
pressions, Selections, Orderings, and Query Expression. They are basically
just a collection of properties. Object valued properties of Query Node objects
are maintained by reference. This means that an internal interface pointer is
kept internally in Query Node objects. Query Node objects form a hierarchy
rooted at the Query object. The hierarchy can be traversed from the root

downward by getting the value of object valued properties.

4.1.54.4 Property Descriptions

* OIID {dmaProp_OIID}
Property Inherited from DMA
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Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA
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4.1.55 dmaClass_QueryNonterminalNode

This class exists to provide a place to factor out the dmaProp_Operands prop-
erty of query node objects.

Class ID: dmaClass_QueryNonterminalNode
Superclass: Query Node

4.1.55.1 Interfaces
e |Unknown
e |ldmaObiject
* ldmaProperties

* |ldmaEditProperties

4.1.55.2 Properties

Name Impl. Sys- Read- | Value | Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Query Nonter-
minal Node
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Operands Yes - - - Object List Query Node

4.1.55.3 Property Descriptions
* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

* This {dmaProp_This}
Property Inherited from DMA

* Create Pending {dmaProp_CreatePending}
Property Inherited from DMA
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* Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

* Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

* Operands {dmaProp_Operands}

Property Attributes: List Of Objects of Class 'Query Node', Property Must
Be Supported

This list valued property refers to the operands of a query node object. The
list elements are interface pointers. Thus, the operand objects are referred
to by reference. Thus, if you ask for operand zero, you will get the same
one every time.
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4.1.56 dmaClass_QueryOperandDescription

The Query Operand Description class is the metadata class that defines the
signatures of operands used in a query expression. Note that this class does
not inherit from the Metadata class, even though it is metadata.

Class ID: dmaClass_QueryOperandDescription
Superclass: DMA

4.1.56.1 Interfaces

¢ |Unknown
e |ldmaObiject

e ldmaProperties

4.1.56.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Reqg'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Object Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Query Operand
Description
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Operand Data Type Yes Yes Yes Yes Integer3 | Scalar
2
Allows Singleton Yes Yes Yes Yes Boolean | Scalar
Allows List Yes Yes Yes Yes Boolean | Scalar
Allows Constant Yes Yes Yes Yes Boolean | Scalar
Allows Property Yes Yes Yes Yes Boolean | Scalar
Allows Expression Yes Yes Yes Yes Boolean | Scalar

4.1.56.3 Description

This class describes operands of operators. The data type of the operand is
well known and is shown in the well known operator description, but the Bool-
ean flag values are dependent on what the particular document space sup-
ports.
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4.1.56.4 Property Descriptions

OIlID {dmaProp_OIID}
Property Inherited from DMA

Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Operand Data Type {dmaProp_OperandDataType}

Property Attributes: Integer32, Property Must Be Supported, Value Re-
quired, System Generated, Read-Only

The value of this property is the datatype of the operand.

The legal values for the datatypes of the operands of operators, and for the
result of operators in query expressions are as follows.

Data Types are described at the end of this chapter.
Allows Singleton {dmaProp_AllowsSingleton}

Property Attributes: Boolean, Property Must Be Supported, Value Re-
quired, System Generated, Read-Only

This Boolean property indicates whether the operand can be a singleton.
Allows List {dmaProp_AllowsList}

Property Attributes: Boolean, Property Must Be Supported, Value Re-
quired, System Generated, Read-Only

This Boolean property indicates whether the operand can be a list.

At least one of dmaProp_AllowsSingleton and dmaProp_AllowsList must
be TRUE.

Allows Constant {dmaProp_AllowsConstant}
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Property Attributes: Boolean, Property Must Be Supported, Value Re-
quired, System Generated, Read-Only

This Boolean property indicates whether the operand can be a constant.
Allows Property {dmaProp_AllowsProperty}

Property Attributes: Boolean, Property Must Be Supported, Value Re-
quired, System Generated, Read-Only

This Boolean property indicates whether the operand can be a property of
a persistent object.

Allows Expression {dmaProp_AllowsExpression}

Property Attributes: Boolean, Property Must Be Supported, Value Re-
quired, System Generated, Read-Only

This Boolean property indicates whether the operand can be the value of
an expression.

At least one of dmaProp_AllowsConstant, dmaProp_AllowsProperty and
dmaProp_AllowsExpression must be TRUE.

October 1998

Document Management Alliance 1.0 Specification 4-140



DMA Reference
Objects and Properties

4.1.57 dmaClass_QueryOperator

This class represents operators in a query expression.

Class ID: dmaClass_QueryOperator
Superclass: Query Nonterminal Node

4.1.57.1 Interfaces
e |Unknown
e ldmaObiject
* ldmaProperties

» ldmaEditProperties

4.1.57.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Query Operator
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Operands Yes - - - Object List Query Node
Query Operator Id Yes - - Yes ID Scalar

4.1.57.3 Property Descriptions
* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

* This {dmaProp_This}
Property Inherited from DMA

* Create Pending {dmaProp_CreatePending}
Property Inherited from DMA
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Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Operands {dmaProp_Operands}
Property Inherited from Query Nonterminal Node

Query Operator Id {dmaProp_QueryOperatorld}
Property Attributes: ID, Property Must Be Supported, Value Required

Specifies the id of the operator to be applied to the operands given by
dmaProp_Operands.

The Query Operator Description object for the operator having that id must
have the value DMA_JOIN_PARTICIPATION_NONE or DMA_JOIN_
PARTICIPATION_OPERAND as the value for its Join Participation prop-
erty.

The Ids of query operators are well known DMA-defined Ids.

Query Operators are described at the end of this chapter.
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4.1.58 dmaClass_QueryOperatorDescription

The Query Operator Description class is the metadata class that defines the
signatures of operators used in a Query Expression.

Class ID: dmaClass_QueryOperatorDescription

Superclass: Metadata

4.1.58.1 Interfaces

¢ |Unknown

e |ldmaObiject

* ldmaProperties

4.1.58.2 Properties

Name Impl. Sys- Read- | Value | Type Cardinal- Required
Reqg'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Object Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Query Opera-
tor Description
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Display Name Yes - - Yes String Scalar
Descriptive Text Yes - - Yes String Scalar
Ids Yes - - Yes ID List
Result Type Yes Yes Yes Yes Integer3 | Scalar
2
Is List Yes Yes Yes Yes Boolean | Scalar
Minimum Operands Yes Yes Yes Yes Integer3 | Scalar
2
Maximum Operands Yes Yes Yes Yes Integer3 | Scalar
2
Is Safe to Eliminate Yes Yes Yes Yes Boolean | Scalar
Operand Descriptions Yes Yes Yes - Object List Query Operand
Description
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Name Impl. Sys- Read- | Value Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
Join Participation Yes Yes Yes Yes Integer3 | Scalar
2

4.1.58.3 Description

Since operators are identified by Dmalds, new query operators can be intro-
duced without any collisions on operator ID’s. The operator Id is found in
dmaProp_lds.

4.1.58.4 Property Descriptions
* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

* This {dmaProp_This}
Property Inherited from DMA

* Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

* Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

* Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

* Display Name {dmaProp_DisplayName}
Property Inherited from Metadata

» Descriptive T ext {dmaProp_Desc riptiveT ext}
Property Inherited from Metadata

e Ids {dmaProp_lds}
Property Inherited from Metadata

* Result Type {dmaProp_ResultType}

Property Attributes: Integer32, Property Must Be Supported, Value Re-
quired, System Generated, Read-Only

Specifies the data type of the constant value. The permitted values are
DMA_DATATYPE_BINARY, DMA_DATATYPE_BOOLEAN, DMA _
DATATYPE_DATETIME, DMA_DATATYPE_FLOAT64, DMA_DATATYPE_
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ID, DMA_DATATYPE_INTEGER32, DMA_DATATYPE_OBJECT, DMA_
DATATYPE_STRING and DMA_DATATYPE_CLASS.

Data Types are described at the end of this chapter.
Is List {dmaProp_IsList}

Property Attributes: Boolean, Property Must Be Supported, Value Re-
quired, System Generated, Read-Only

If TRUE, the output result of the operator is a list. If FALSE, the output re-
sult of the operator is a scalar.

Minimum Operands {dmaProp_MinimumOperands}

Property Attributes: Integer32, Property Must Be Supported, Value Re-
quired, System Generated, Read-Only

This is the minimum number of operands required for the operator. The
value must be non-negative.

Maximum Operands {dmaProp_MaximumOperands}

Property Attributes: Integer32, Property Must Be Supported, Value Re-
quired, System Generated, Read-Only

This is the maximum number of operands allowed for the operator.

If Minimum Operands and Maximum Operands are both zero, then the op-
erator takes no operands. An example of an operator with no operands
would be TODAY in SQL: The value is today’s date and time at the instant
the query is executed.

If the value of Maximum Operands is -1 (DMA_NO_MAXIMUM), the oper-
ator can take an unlimited number of operands.

Is Safe to Eliminate {dmaProp_IsSafeToEliminate}

Property Attributes: Boolean, Property Must Be Supported, Value Re-
quired, System Generated, Read-Only

This boolean property indicates to a merged scope whether this operator
and its subtree of operands can safely be pruned from a query parse tree
delivered to a component scope using the rules of three valued logic, in the
case that one or more of its operands is undefined relative to that compo-
nent scope.

An operator is safe to eliminate (implying a value of TRUE for this property)
if it always yields the "unknown" result if any of its operands is undefined.

This allows the merged scope to replace the operator node and its subtree
of operands the "unknown" value of the appropriate datatype. An operator
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is not safe to eliminate (implying a value of FALSE for this property) if its
outcome depends on the values of the other (defined) operands. In this
case, the operator node and subtree cannot usually be eliminated by the
merged scope; it must be delivered to the component scope in order for
the expression to be properly evaluated. Most relational operators (e.g.:
EqualString) fall into the former category, while the logical operators And
and Or fall into the latter.

Note that the issue of elimination of operators can only arise when a
merged scope is created using union rules.

DMA defines a number of "well known" query operators and specifies the
required setting for this property for them. A conformant DMA scope imple-
mentation must deliver the specified value for any of the well known opera-
tors that it implements.

If a scope supports a non-eliminable operator, the operator must allow any
operand to be a constant query node for which the value of the property is
not set. It must treat such a constant operand node as supplying the "un-
defined" value for the constant.

Operand Descriptions {dmaProp_OperandDescriptions}

Property Attributes: List Of Objects of Class 'Query Operand Description’,
Property Must Be Supported, System Generated, Read-Only

A list of Query Operand Description objects describing the operands of the
operator. If the operator has no operands, the list will be empty. Otherwise,
element 0 of this list describes the first operand of the operator. Element 1
describes the second operand of the operator, etc. The last element in the
list describes the operand at that list index and all subsequent operands, if
any.

For example, the "And" and "AddInteger32" operators are associative and
commutative, so they are N-ary operators, N >= 2. Thus, Minimum Oper-
ands is 2, and Maximum Operands is -1, and there is only one element in
the Operand Descriptions list, since all the operands have the same de-
scription.

Join Participation {dmaProp_JoinParticipation}

Property Attributes: Integer32, Property Must Be Supported, Value Re-
quired, System Generated, Read-Only

Specifies the extent to which this operator can participate in a join expres-
sion (in the From clause of a query) and determines how to construct in-
stances of the operator.

The following are the permitted values for this property:
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0 - DMA_JOIN_PARTICIPATION_NONE - The operator, which is a normal
operator, cannot appear in a From expression. Instances of this operator
are of class dmaClass_QueryOperator.

1 - DMA_JOIN_PARTICIPATION_OPERAND - The operator, which is a
normal operator, can appear as the third operand (the "on" condition) of a
join operator. Instances of this operator are of class dmaClass_Query-
Operator. For an operator of this type the Result Type property of the Que-
ryOperatorDescription object must specify Boolean and the Is List
property must be FALSE.

2 - DMA_JOIN_PARTICIPATION_OPERATOR - The operator is a join op-
erator which joins classes within a single document space scope. (All of
the well known join operators in DMA 1.0 are of this type). It may appear
as the root of a From expression or as the first operand argument of an-
other join operator. Instances of this operator are of class dmaClass_Que-
ryJoinOperator. For an operator of this type the Result Type property of the
QueryOperatorDescription object must specify Class and the Is List prop-
erty must be FALSE
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4.1.59 dmaClass_QueryOrderByNode

The elements in an Order By list must be of this class. Document spaces do
not have to support this class. And if it is supported, the Order By list is op-
tional for any given query.

Class ID: dmaClass_QueryOrderByNode
Superclass: Query Node

4.1.59.1 Interfaces

e IUnknown
e |ldmaObiject
e ldmaProperties

» ldmaEditProperties

4.1.59.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Query Order By
Node
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Selections Index Yes - - Yes Integer3 | Scalar
2
Descending Requested | - - - - Boolean | Scalar

4.1.59.3 Property Descriptions

* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA
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This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Selections Index {dmaProp_Selectionsindex}

Property Attributes: Integer32, Property Must Be Supported, Value Re-
quired

The index, in the Selections list of the Query Root, of the property to order
by.

Descending Requested {dmaProp_DescendingRequested}
Property Attributes: Boolean

If the value of this property is DMA_TRUE, the order is descending. Other-
wise, the order is ascending.
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4.1.60 dmaClass_QueryProperty

The purpose of this class is to designate a property of a persistent object in-
volved in a query. Thus, leaf nodes of the Query Expression parse tree that
reference properties are of this class.

Class ID: dmaClass_QueryProperty
Superclass: Query Node

4.1.60.1 Interfaces
e |Unknown
e |ldmaObiject
e ldmaProperties

» ldmaEditProperties

4.1.60.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Query Property
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Searchable Class Oc- Yes - - Yes Integer3 | Scalar
currence 2
Property Id Yes - - Yes ID Scalar

4.1.60.3 Property Descriptions
* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

* This {dmaProp_This}
Property Inherited from DMA
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Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Searchable Class Occurrence {dmaProp_SearchableClassOccur-
rence}

Property Attributes: Integer32, Property Must Be Supported, Value Re-
quired

This is the occurrence number of the searchable class in the current query.

In each query, the searchable class occurrences are assigned non nega-
tive integers by the client. These integers are unique in the context of the
current query. This is necessary because the same searchable class can
occur more than once in the From Expression’s of the query. References to
properties in the query are tied to a particular searchable class occur-
rence.

Property Id {dmaProp_Propertyld}
Property Attributes: ID, Property Must Be Supported, Value Required

Specifies the property of the searchable class. The value may be any one
of the identifiers for the desired property.
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4.1.61 dmaClass_QueryResultRow

This object is a result row from the result set object of a query. Thus, this is the
end product of a query.

Class ID: dmaClass_QueryResultRow
Superclass: DMA

4.1.61.1 Interfaces

¢ |Unknown
e |ldmaObiject

* ldmaProperties

4.1.61.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Query Result
Row
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Select List Offset Yes Yes Yes Yes Integer3 | Scalar
2

4.1.61.3 Description

Note that result row objects just hold properties: they do not support the Idma-
Connection interface, so they are never a scratchpad object for an indepen-
dently persistable object.

4.1.61.4 Property Descriptions

* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA
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This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Select List Offset {dmaProp_SelectListOffset}

Property Attributes: Integer32, Property Must Be Supported, Value Re-
quired, System Generated, Read-Only

The value of this property gives an index value suitable for passing to a
GetPropVal*Bylndex method. The property value at that index will be the
value of the first property in the Selections list of the query which gener-
ated this result row. The remaining Selections properties appear in order
with consecutively higher indices from this index.

The value of dmaProp_SelectListOffset will be the same for all result rows
belonging to a single result set, but may differ from result set to result set.
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4.1.62 dmaClass_QueryResultSet

Objects of this class are the root of a tree of objects stitched together by refer-
ence. The root object of the main query and the root object of all subqueries
(if any) are of this class.

Class ID: dmaClass_QueryResultSet
Superclass: Enumeration

4.1.62.1 Interfaces
e |Unknown
e |ldmaObiject
e ldmaProperties

* |dmaResultSet

4.1.62.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Query Result
Set
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Data Type Yes Yes Yes Yes Integer3 Scalar
2

4.1.62.3 Property Descriptions
* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

* This {dmaProp_This}
Property Inherited from DMA
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* Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

* Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

* Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

» Data Type {dmaProp_DataType}
Property Inherited from Enumeration
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4.1.63 dmaClass_QueryRoot

The root of a tree of Query Node objects that represents the main query or a
subquery of a query expression.

Class ID: dmaClass_QueryRoot
Superclass: Query Node

4.1.63.1 Interfaces
e |Unknown
e |ldmaObiject
* ldmaProperties

* |ldmaEditProperties

4.1.63.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Reg'e | tem Only Reqg'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Query Root
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
From Expression Yes - - Yes Object Scalar Query Node
Selections Yes - - - Object List Query Property
Query Expression Yes - - - Object Scalar Query Node
Orderings Yes - - - Object List Query Order By
Node
Distinct Rows Re- - - - - Boolean | Scalar
quested

4.1.63.3 Property Descriptions

* OIID {dmaProp_OIID}
Property Inherited from DMA
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Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

From Expression {dmaProp_FromExpression}

Property Attributes: Objects of Class '‘Query Node', Property Must Be Sup-
ported, Value Required

The searchable classes that are joined together are listed in the From Ex-
pression object, along with the type of join, and the columns being joined.

The value for this property must be of class dmaClass_SearchableClass
or dmacClass_QueryJoinOperator.

Selections {dmaProp_Selections}

Property Attributes: List Of Objects of Class 'Query Property', Property
Must Be Supported

This object valued property is a list of objects of class dmaClass_QueryN-
ode. On 1.0, all the list elements must be of class dmaClass_QueryProp-
erty.

The select list may not be null for the main query. It must be null for sub-
gueries under the EXISTS operator. The select list must be non-null for

subqueries under the IN operators, and, it must contain exactly one ele-
ment of class dmaClass_QueryProperty, which is a base datatype prop-
erty of a persistent object.

Data Types are described at the end of this chapter.
Query Expression {dmaProp_QueryExpression}

Property Attributes: Objects of Class '‘Query Node', Property Must Be Sup-
ported

The value of this property is the query root of the main query expression.
This is analogous to the "where" clause in a SQL "select" statement.
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If the query expression is NULL, no filtering is done, and all persistent ob-
jects as determined by the From Expression are returned as result rows.

Orderings {dmaProp_Orderings}

Property Attributes: List Of Objects of Class 'Query Order By Node', Prop-
erty Must Be Supported

This property is a list of objects of class dmaClass_QueryOrderByNode.
On 1.0, for each list element, the property must occur in the dmaProp_Se-
lections list. Each list element specifies a property to order the result rows
on, and whether the order is ascending or descending. The ordering is first
on list element 0, then within that on list element 1, etc.

Distinct Rows Requested {dmaProp_DistinctRowsRequested}
Property Attributes: Boolean

If this Boolean property is true, then all result rows returned have a unique
set of values for the properties designated in the Property Selections list.

In other words, duplicate result rows are suppressed, and only properties
in the Property Selections list are considered in the comparison. Equality
is determined using the well known “equal” operator defined by DMA that
is appropriate to the datatype and cardinality of the Property Selections list
elements. Note that enumeration objects are always considered distinct.
Two null values are considered as equal for the purpose of determining
distinctness.
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4.1.64 dmaClass_QuerySearchableClass

Objects of this class designate a searchable class in a Document space. Ob-
jects of this class appear in the From Expression of queries and subqueries.

Class ID: dmaClass_QuerySearchableClass
Superclass: Query Node

4.1.64.1 Interfaces
e IUnknown
e |ldmaObiject
* ldmaProperties

* |ldmaEditProperties

4.1.64.2 Properties

Name Impl. Sys- Read- | Value Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Query Search-
able Class
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Searchable Class Id Yes - - Yes ID Scalar
Searchable Class Oc- Yes - - Yes Integer3 | Scalar
currence 2
Include Subclasses Re- | - - - Yes Boolean | Scalar
quested

4.1.64.3 Property Descriptions
* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA
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This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Searchable Class Id {dmaProp_SearchableClasslid}
Property Attributes: ID, Property Must Be Supported, Value Required

Specifies the searchable class. The value may be any one of the identifiers
for the desired class.

Searchable Class Occurrence {dmaProp_SearchableClassOccur-
rence}

Property Attributes: Integer32, Property Must Be Supported, Value Re-
quired

This is the occurrence number of the searchable class in the current query.

In each query, the searchable class occurrences are assigned non nega-
tive integers by the client. These integers are unique in the context of the
current query. This is necessary because the same searchable class can
occur more than once in the From Expression’s of the query. References to
properties in the query are tied to a particular searchable class occur-
rence.

Include Subclasses Requested {dmaProp_IncludeSubclassesRe-
quested}

Property Attributes: Boolean, Value Required

This property controls whether a search includes subclasses of the class
specified.

If the value of this property is not set or is set to FALSE, then the only class
searched is the class whose Id is the value of dmaProp_Searchable-
Classld.

If the value of this property is TRUE, then the class whose Id is the value of
dmaProp_SearchableClassld and all subclasses of that class are
searched, as long as the document space supports this feature. The
dmaProp_HaslIncludeSubclasses property of the Class Description object
indicates whether this subclass search feature is supported by a particular
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class. Note that if dmaProp_SearchableClassld is equal to dmaClass_
DocVersion, and the value of this property and dmaProp_HaslIncludeSub-
classes of the Class Description are TRUE, then all document classes are
searched.

See the dmaQueryOperator_IsClass operator. This operator can be used
to restrict the classes searched to a subset of the tree of classes rooted at
the class indicated by the value of dmaProp_SearchableClassld.
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4.1.65 dmaClass_ReferentialContainmentRelationship

Defines a referential containment relationship.

Class ID: dmaClass_ReferentialContainmentRelationship
Superclass: Containment Relationship

4.1.65.1 Interfaces

IUnknown

IdmaObject

IdmaProperties

IdmaEditProperties [Optional]

IdmaConnection [Optional]

IdmaRelationshipOrdering [Optional]

4.1.65.2 Properties

Name Impl. Sys- Read- | Value | Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Object Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Referential
Containment
Relationship
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Head Yes - - Yes Object Scalar Containable
Tail Yes - - Yes Object Scalar Container

4.1.65.3 Description

This class models referential containment within a DMA DocSpace. ltis a

subclass of dmaClass_ContainmentRelationship and introduces no new prop-
erties. This class and dmsClass_DirectContainmentRelationship are needed
in the model to allow them to have different metadata, in particular searchabil-

ity.

October 1998

Document Management Alliance 1.0 Specification 4-162



DMA Reference
Objects and Properties

4.1.65.4 Property Descriptions

OIlID {dmaProp_OIID}
Property Inherited from DMA

Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Head {dmaProp_Head}
Property Inherited from Relationship

Tail {dmaProp_Tail}
Property Inherited from Relationship
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4.1.66 dmaClass_Relationship

This is the base class for binary relationships between independently persis-
table objects of a Document Space.

Class ID: dmaClass_Relationship
Superclass: DMA

4.1.66.1 Interfaces

¢ |Unknown

IdmaObject

* ldmaProperties

» ldmaEditProperties [Optional]
« ldmaConnection [Optional]

» ldmaRelationshipOrdering [Optional]

4.1.66.2 Properties

Name Impl. Sys- Read- | Value | Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Relationship
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Head Yes - - Yes Object Scalar DMA
Tall Yes - - Yes Object Scalar DMA

4.1.66.3 Description

The base class dmaClass_Relationship models an association between a pair
of objects within a DMA DocSpace. This class is introduced to permit "edge
data" related to the association to be maintained. The first type of association
enabled by subclasses of dmaClass_Relationship is containment. Other rela-
tionship types are possible.
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4.1.66.4 Property Descriptions

OIlID {dmaProp_OIID}
Property Inherited from DMA

Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Head {dmaProp_Head}

Property Attributes: Objects of Class 'DMA', Property Must Be Supported,
Value Required

The value of this property is the independently persistable object at the
"Head" end of the binary relationship.

This is a property of a Relationship object which identifies the object logi-

cally at the head end of an arrow between two related objects. In the case
of containment, it is the contained object. The Head property is paired re-

flectively with the Containers, or Parent property of that object, for referen-
tial or direct containment, respectively.

Tail {dmaProp_Tail}

Property Attributes: Objects of Class 'DMA', Property Must Be Supported,
Value Required

The object in a Relationship which is logically at the tail end of an arrow
between two related objects.

In the case of containment, it is the containing object. The Tail property is
paired reflectively with the Containees, or Children, property of that object,
for referential or direct containment, respectively.
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4.1.67 dmaClass_Rendition

Represents the content of the DocVersion in a particular format.

Class ID: dmaClass_Rendition

Superclass: DMA

4.1.67.1 Interfaces

¢ |Unknown

e ldmaObiject

* ldmaProperties

» ldmaEditProperties [Optional]

4.1.67.2 Properties

Name Impl. Sys- Read- | Value | Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Object Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Rendition
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Rendition Type Yes - - Yes String Scalar
Content Elements Yes Yes Yes - String List
Present
Content Elements Yes - - - Object List Content Ele-
ment

4.1.67.3 Description

A Rendition contains the content of the Document Version in a particular file
format. It manages and provides access to all of the content material for that
rendition. The Rendition is intended to be sub-classed to support the specific
characteristics of the various rendition types that exist (e.g., ASCII text, Word,
PostScript, scanned image documents, SGML, OpenDoc, etc.).
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A rendition object has a string valued property (rendition type) that differenti-
ates the renditions of the document and is propagated by the system to the
Renditions Present property of the parent document version.

Renditions are associated with a flat list of component content elements. The
Content Elements Present property is a system-generated list of strings which
represent the types of these components.

4.1.67.4 Property Descriptions

OIlID {dmaProp_OIID}
Property Inherited from DMA

Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Rendition Type {dmaProp_RenditionType}
Property Attributes: String, Property Must Be Supported, Value Required

Type of rendition. A string indicating type of rendition. These strings have
the syntax "rendition_type_space:typename". The syntax and semantics
of the typename is specific to the rendition type space. DMA 1.0 defines
one rendition type space, "MIME", whose values are legal MIME types as
defined by the IANA. Examples are "MIME::application/postscript" or
"MIME::text/plain”. Other rendition type spaces are anticipated.

Content Elements Present {dmaProp_ContentElementsPresent}

Property Attributes: List Of String, Property Must Be Supported, System
Generated, Read-Only

List of the component types of the content elements contained within this
rendition at the time it was last made persistent.

A system-generated (and read-only) ordered list of Strings which reflect
the component types of the content elements in the rendition.
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This property is static except over a Refresh of the parent DocVersion and
does not dynamically track the state of the Content Elements list. There-
fore, the client application may not in general assume that the number or
order of elements in this list correspond to that of the Content Elements
list.

However, if neither the Content Elements list nor any of the content ele-
ment objects it contains have been modified since the DocVersion was
connected or last refreshed, then it is required that the two lists be syn-
chronized.

Content Elements {dmaProp_ContentElements}

Property Attributes: List Of Objects of Class 'Content Element’, Property
Must Be Supported

List of Content Elements contained within this Rendition
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4.1.68 dmaClass_Reservation

Records the intention to perform a checkin of the versionable object to the

specified version series.

Class ID: dmaClass_Reservation
Superclass: DMA

4.1.68.1 Interfaces

e IUnknown
e |ldmaObiject
* ldmaProperties

» ldmaEditProperties [Optional]

4.1.68.2 Properties

Name Impl. Sys- Read- | Value | Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar Reservation
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Reserved For Yes Yes Yes Yes Object Scalar Version Series
New Version - Yes Yes - Object Scalar Versionable

4.1.68.3 Property Descriptions

* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}

Property Inherited from DMA

* This {dmaProp_This}
Property Inherited from DMA
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Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Reserved For {dmaProp_ReservedFor}

Property Attributes: Objects of Class 'Version Series', Property Must Be
Supported, Value Required, System Generated, Read-Only

Indicates what version series the reservation object is associated with (be-
fore check-in)

This property specifies the Version Series for which this object is assigned
as a Reservation. That Version Series object will have this object as its
Reservation property value.

This Reservation object was created as the result of a SetCheckOutNext
or SetReserveNext on the Version Series where the check-in will occur.

New Version {dmaProp_NewVersion}

Property Attributes: Objects of Class "Versionable', System Generated,
Read-Only

For SetCheckOutNext, points to the "cloned" versionable object, for SetRe-
serveNext this property is null.

If the SetCheckOutNext operation is not supported on any Version Series
subclass, this property should be omitted from the runtime metadata.

October 1998

Document Management Alliance 1.0 Specification 4-170



DMA Reference
Objects and Properties

4.1.69 dmaClass_Scope

A Scope object provides access to the query capabilities of a document space
or collection of document spaces.

Class ID: dmaClass_Scope
Superclass: DMA

4.1.69.1 Interfaces

¢ |Unknown

IdmaObject

* ldmaProperties

IdmaObjectFactory

* ldmaScope

4.1.69.2 Properties

Name Impl. Sys- Read- | Value | Type Cardinal- Required
Reqg'e | tem Only Req'e ity Class
d Gen'e d
d

OlID - Yes Yes - String Scalar

Class Description Yes Yes Yes Yes Object Scalar Class Descrip-
tion

This - Yes Yes Yes Object Scalar Scope

Create Pending - Yes Yes Yes Boolean | Scalar

Update Pending - Yes Yes Yes Boolean | Scalar

Delete Pending - Yes Yes Yes Boolean | Scalar

Searchable Class De- | Yes Yes Yes Yes Obiject List Class Descrip-

scriptions tion

Query Construction Yes Yes Yes Yes Object List Class Descrip-

Class Descriptions tion

Operators Yes Yes Yes - Object List Query Opera-
tor Description

Has Arbitrary Order By | Yes Yes Yes Yes Boolean | Scalar

Has Distinct Yes Yes Yes Yes Boolean | Scalar

Component Scopes - Yes Yes - Object List Scope

Collation Sequence Ids | Yes Yes Yes - ID List

Has Elimination Yes Yes Yes Yes Boolean | Scalar
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Name Impl. Sys- Read- | Value Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
Metadata Epoch - Yes Yes - ID Scalar

4.1.69.3 Description

The scope of a query may be a single Document Space, or span multiple Doc-
ument Spaces. DMA distributes the query across the scope, resolves any dif-
ferences among Document Spaces, and integrates the result set.

4.1.69.4 Property Descriptions

OIID {dmaProp_OIID}
Property Inherited from DMA

Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Searchable Class Descriptions {dmaProp_SearchableClassDescrip-
tions}

Property Attributes: List Of Objects of Class 'Class Description’, Property
Must Be Supported, Value Required, System Generated, Read-Only

The value of this property is a list of Class Description objects, one for
each class that can be referenced in queries using the current Scope.

Query Construction Class Descriptions {dmaProp_QueryConstruc-
tionClassDescriptions}

Property Attributes: List Of Objects of Class 'Class Description’, Property
Must Be Supported, Value Required, System Generated, Read-Only

This is a list of class descriptions for the infrastructure classes that can be
used to construct a valid query parse tree for this scope.
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When constructing a parse tree object for a query that will be submitted to
the IdmaScope::ExecuteSearch method of the current scope object, the
IdmaClassDescription::Createlnstance() method of the appropriate Class
Description object in this list can always be used to create the object. Itis a
requirement on all Scope objects that the list of Class Description objects
in this list include every class needed to build a valid query parse tree, and
that the IdmaClassDescription::Createlnstance() method will succeed, re-
sources permitting. For example, the root object of the parse tree is of
class dmaClass_Query. There is always a class description for dmaClass_
Query in this list, and the Createlnstance() method of that class descrip-
tion must succeed in creating an instance of the class.

Operators {dmaProp_Operators}

Property Attributes: List Of Objects of Class 'Query Operator Description’,
Property Must Be Supported, System Generated, Read-Only

The value of this property is a list of the Query Operator Description ob-
jects for every query operator supported by the current Scope object.

Has Arbitrary Order By {dmaProp_HasArbitraryOrderBy}

Property Attributes: Boolean, Property Must Be Supported, Value Re-
quired, System Generated, Read-Only

This Boolean flag indicates whether this scope supports arbitrary OrderBy
lists. This property should have the value DMA_TRUE if and only if all se-
lectable properties in the scope are orderable, and the maximum permitted
number of OrderBY list elements is greater than or equal to the maximum
permitted number of Selections list elements.

This property gives information to the middleware software that imple-
ments merged scopes which can be useful if distinct query result rows are
required. If the value of this property is TRUE for all component scopes of
a merged scope, the middleware software is allowed to augment the Or-
derings list such that it specifies each property in the query's Selections
list. This enables a merged scope to perform a merge instead of a sort of
the result rows returned from its component scopes prior to returning its
own result rows.

Has Distinct {dmaProp_HasDistinct}

Property Attributes: Boolean, Property Must Be Supported, Value Re-
quired, System Generated, Read-Only

This Boolean flag indicates whether this scope supports dmaProp_Distinc-
tRowsRequested on the QueryRoot object. If that flag is set, that indicates
that duplicate result rows are to be suppressed. Normally, a sort of the re-
sult rows is required to accomplish duplicate result row suppression, and,
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if any string properties are involved, text collation sequences come into
play.

Component Scopes {dmaProp_ComponentScopes}

Property Attributes: List Of Objects of Class 'Scope’, System Generated,
Read-Only

The list of Scope Objects from which the current Scope object was cre-
ated.

A list of scope objects whose metadata was combined to create the cur-
rent scope. If the Scope belongs to a Doc Space, then this property need
not be supported, but if it is, the list will have zero elements.

Collation Sequence Ids {dmaProp_CollationSequencelds}

Property Attributes: List Of ID, Property Must Be Supported, System Gen-
erated, Read-Only

This property is the list of collation sequence Id’'s supported by the scope.
The first Id in the list, if any, is the default. This list may be empty if and
only if there are no orderable string properties on any searchable class in
the Scope.

DMA defines a number of well known </A><A HREF = "nls.htm#Colla-
tions">collation sequences. </A></b>

Has Elimination {dmaProp_HasElimination}

Property Attributes: Boolean, Property Must Be Supported, Value Re-
quired, System Generated, Read-Only

If the value of this property is DMA_TRUE it indicates that, when re-
guested to do so, the Scope is willing to apply the rules of three-valued
logic to eliminate undefined elements from queries which are delivered to
it, prior to executing the query. (An undefined element is a class, property
or operator not present in the Scope's metadata).If the value of this prop-
erty is DMA_FALSE, the Scope is not willing to perform such elimination,
and will always generate an error if presented with a query containing un-
defined elements.

Metadata Epoch {dmaProp_MetadataEpoch}
Property Attributes: ID, System Generated, Read-Only

The Metadata Epoch is a unigue identifier for a particular state of the
metadata space of the object.

Two instances may deliver the same value for the Metadata Epoch only if
their metadata spaces are identical.
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4.1.70 dmaClass_System

A DMA system is a collection of Document Spaces.

Class ID: dmaClass_System
Superclass: DMA

4.1.70.1 Interfaces
e IUnknown
e ldmaObiject
* ldmaProperties
* ldmaObijectFactory [Optional]
e IdmaOlID
* ldmaAuthentication [Optional]
» ldmaScopeFactory [Optional]
* ldmaServiceRegistry [Optional]

e ldmaSystem

4.1.70.2 Properties

Name Impl. Sys- Read- | Value | Type Cardinal- Required
Reqg'e | tem Only Req'e ity Class
d Gen'e d
d
OlID - Yes Yes - String Scalar
Class Description Yes Yes Yes Yes Obiject Scalar Class Descrip-
tion
This - Yes Yes Yes Object Scalar System
Create Pending - Yes Yes Yes Boolean | Scalar
Update Pending - Yes Yes Yes Boolean | Scalar
Delete Pending - Yes Yes Yes Boolean | Scalar
Character Set Encod- Yes Yes Yes Yes Integer3 | Scalar
ing 2
Locale Name Yes Yes Yes Yes String Scalar
System OIID Prefix Yes Yes Yes Yes String Scalar
Locale Names Yes Yes Yes Yes String List
Display Name Yes - - Yes String Scalar
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Name Impl. Sys- Read- | Value Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
Descriptive Text Yes - - - String Scalar
System Id Yes Yes Yes Yes ID Scalar

4.1.70.3 Description

A DMA system may be comprised of a single Document Space or multiple
Document Spaces, and may be supplied/implemented by different vendors.

Object valued properties cannot be accessed if the System object is in an un-
authenticated state. (Lists that have non object-valued elements are not con-
sidered object-valued properties for this purpose, even though a DMA object
interface is employed for delivery of those values.) Attempts to access an ob-
ject valued property in an unauthenticated state will yield a DMARC_NOT_AU-
THENTICATED return code.

A DMA system obiject is a source of system-specific, system-level services as
well. These services are available via interfaces, such as IdmaScopeFactory
and IdmaObjectFactory, which may be optionally available. Any locale-depen-
dent interfaces that are provided for system-level services always honor the
System object dmaProp_Locale property value established when the particu-
lar DMA System object is instantiated.

4.1.70.4 Property Descriptions

* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

* This {dmaProp_This}
Property Inherited from DMA

* Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

* Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

* Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

* Character Set Encoding {dmaProp_CharacterSetEncoding}
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Property Attributes: Integer32, Property Must Be Supported, Value Re-
quired, System Generated, Read-Only

Indicates the Character Set that this system uses.
* Locale Name {dmaProp_LocaleName}

Property Attributes: String, Property Must Be Supported, Value Required,
System Generated, Read-Only

Indicates the name of the Locale this object is currently operating in.
» System OIID Prefix {dmaProp_SystemOIIDPrefix}

Property Attributes: String, Property Must Be Supported, Value Required,
System Generated, Read-Only. The system prefix part to be used when
constructing an OIID.

* Locale Names {dmaProp_LocaleNames}

Property Attributes: List Of String, Property Must Be Supported, Value Re-
quired, System Generated, Read-Only

The list of locales this object supports.
* Display Name {dmaProp_DisplayName}

Property Attributes: String, Property Must Be Supported, Value Required.
A string containing a user-intelligible name for the class/property/... being
described.

» Descriptive T ext {dmaProp_Desc riptiveT ext}

Property Attributes: String, Property Must Be Supported. Text document-
ing this object.

« System Id {dmaProp_SystemId}

Property Attributes: 1D, Property Must Be Supported, Value Required, Sys-
tem Generated, Read-Only. The persistent Id that identifies this System.
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4.1.71 dmaClass_Versionable

Base class for versionable classes

Class ID: dmaClass_Versionable
Superclass: Containable

4.1.71.1 Interfaces

¢ |Unknown

IdmaObject

e ldmaProperties

IdmaEditProperties [Optional]
« ldmaConnection [Optional]

» ldmaVersionable [Optional]

4.1.71.2 Properties

Name Impl. Sys- Read- | Value | Type Cardinal- Required
Reqg'e | tem Only Req'e ity Class
d Gen'e d
d

OlID - Yes Yes - String Scalar

Class Description Yes Yes Yes Yes Object Scalar Class Descrip-
tion

This - Yes Yes Yes Object Scalar Versionable

Create Pending - Yes Yes Yes Boolean | Scalar

Update Pending - Yes Yes Yes Boolean | Scalar

Delete Pending - Yes Yes Yes Boolean | Scalar

Parent - Yes Yes - Object Scalar Direct Contain-
ment Relation-
ship

Parent Container - Yes Yes - Obiject Scalar Container

Containers - Yes Yes - Object Enum Referential
Containment
Relationship

Version Descriptions - Yes Yes - Object Enum Version De-
scription

Current Of Series - Yes Yes - Integer3 | Scalar

Count 2
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4.1.71.3 Description

The base class for all classes that may be versioned in a DMA system.

4.1.71.4 Property Descriptions

OIlID {dmaProp_OIID}
Property Inherited from DMA

Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Parent {dmaProp_Parent}
Property Inherited from Containable

Parent Container {dmaProp_ParentContainer}
Property Inherited from Containable

Containers {dmaProp_Containers}
Property Inherited from Containable

Version Descriptions {dmaProp_VersionDescriptions}

Property Attributes: Enum Of Objects of Class 'Version Description’, Sys-
tem Generated, Read-Only

An enumeration of the Version Description objects by which this version-
able object is referenced.

This property is only required if versioning is supported. If the object is not
part of any version series, the enumeration is empty. Otherwise, it is a sys-
tem-derived enumeration of those Version Descriptions which denote this

object being part of a Version Series. This enumeration is manipulated by

the ldmaVersionable::SetCheckin method.

Current Of Series Count {dmaProp_CurrentOfSeriesCount}

Property Attributes: Integer32, System Generated, Read-Only
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Number of times this object is the current version of a version series

The value of this property is the number of version series for which this
versionable object is the current version. The value of this property is af-
fected by the Checkin method in up to two persistent objects:

(1) The object that was formerly the current version (if any) has its value for
this property decreased by one.

(2) The Object that is being checked in has its value set to one (if the ob-
ject is being made persistent for the first time) or increased by one (if the
object is already persistent).
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4.1.72 dmaClass_VersionDescription

Accounts for a single, specific occurrence of a versionable object in a Version
Series.

Class ID: dmaClass_VersionDescription
Superclass: Containable

4.1.72.1 Interfaces

¢ |Unknown

IdmaObject

* ldmaProperties

IdmaEditProperties [Optional]

« ldmaConnection [Optional]

4.1.72.2 Properties

Name Impl. Sys- Read- | Value | Type Cardinal- Required
Reqg'e | tem Only Req'e ity Class
d Gen'e d
d

OlID - Yes Yes - String Scalar

Class Description Yes Yes Yes Yes Object Scalar Class Descrip-
tion

This - Yes Yes Yes Object Scalar Version De-
scription

Create Pending - Yes Yes Yes Boolean | Scalar

Update Pending - Yes Yes Yes Boolean | Scalar

Delete Pending - Yes Yes Yes Boolean | Scalar

Parent - Yes Yes - Object Scalar Direct Contain-
ment Relation-
ship

Parent Container - Yes Yes - Object Scalar Container

Containers - Yes Yes - Object Enum Referential
Containment
Relationship

Version Series Yes Yes Yes Yes Object Scalar Version Series

Is Current Version Yes Yes Yes Yes Boolean | Scalar

Version Yes Yes Yes - Object Scalar Versionable

Branches - Yes Yes - Object Enum Version Series
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Name Impl. Sys- Read- | Value Type Cardinal- Required
Req'e | tem Only Req'e ity Class
d Gen'e d
d
Merges - Yes Yes - Object Enum Version Series

4.1.72.3 Description

The version description object is used to store information describing the cre-
ation of a versionable object within a particular version series. Version De-
scription objects are intended to carry any label information for identifying the
connection, and indicating how the versionable object arrived at that point in
the life cycle of the conceptual entity.

4.1.72.4 Property Descriptions

OIlID {dmaProp_OIID}
Property Inherited from DMA

Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

This {dmaProp_This}
Property Inherited from DMA

Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

Parent {dmaProp_Parent}
Property Inherited from Containable

Parent Container {dmaProp_ParentContainer}
Property Inherited from Containable

Containers {dmaProp_Containers}
Property Inherited from Containable

Version Series {dmaProp_VersionSeries}

Property Attributes: Objects of Class 'Version Series', Property Must Be
Supported, Value Required, System Generated, Read-Only

Indicates that version series this description is associated with (after
check-in)
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This property specifies the Version Series to which this description applies.
That Version Series object will have this object in its Version Descriptions
list.

Is Current Version {dmaProp_IsCurrentVersion}

Property Attributes: Boolean, Property Must Be Supported, Value Re-
quired, System Generated, Read-Only

Is this the current version description for this series ?

This property describes whether this Version Description is the Current
Version Description for the series specified in the Version Series property.

Version {dmaProp_Version}

Property Attributes: Objects of Class 'Versionable', Property Must Be Sup-
ported, System Generated, Read-Only

The Versionable object this object describes.

This is the object, if any, that is the version of the conceptual entity repre-
sented by this Version Description. It can have a NULL value only when
the versionable object that was supplied has been removed. The Version-
able object SetCheckln method produces Version Description objects with
actual objects for the Version.

Branches {dmaProp_Branches}

Property Attributes: Enum Of Objects of Class 'Version Series', System
Generated, Read-Only

Property to support branched versioning. Not used in DMA 1.0.

For conceptual entities completely constructed using methods of the DMA
1.0 Versioning Model, this list is always empty.

Merges {dmaProp_Merges}

Property Attributes: Enum Of Objects of Class 'Version Series', System
Generated, Read-Only

Property to support merging of branches. Not used in DMA 1.0.

For conceptual entities completely constructed using methods of the DMA
1.0 Versioning Model, this list is always empty.
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4.1.73 dmaClass_VersionSeries

The Version Series Class objects represent collections of versionable objects.

Class ID: dmaClass_VersionSeries

Superclass: Containable

4.1.73.1 Interfaces

IUnknown

IdmaObject

IdmaProperties

IdmaEditProperties [Optional]

IdmaConnection [Optional]

IdmaVersionSeries

4.1.73.2 Properties

Name Impl. Sys- Read- | Value | Type Cardinal- Required
Reqg'e | tem Only Req'e ity Class
d Gen'e d
d

OlID - Yes Yes - String Scalar

Class Description Yes Yes Yes Yes Object Scalar Class Descrip-
tion

This - Yes Yes Yes Object Scalar Version Series

Create Pending - Yes Yes Yes Boolean | Scalar

Update Pending - Yes Yes Yes Boolean | Scalar

Delete Pending - Yes Yes Yes Boolean | Scalar

Parent - Yes Yes - Object Scalar Direct Contain-
ment Relation-
ship

Parent Container - Yes Yes - Obiject Scalar Container

Containers - Yes Yes - Object Enum Referential
Containment
Relationship

Configuration History Yes - - Yes Object Scalar Configuration
History

Is Primary Series Yes - - Yes Boolean | Scalar
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Name Impl. Sys- Read- | Value | Type Cardinal- Required

Req'e | tem Only Req'e ity Class

d Gen'e d

d
Version Descriptions Yes Yes Yes - Object Enum Version De-
scription

Current Version De- Yes Yes - - Object Scalar Version De-
scription scription
Reservation Yes Yes Yes - Object Scalar Reservation
Branched From Ver- - Yes Yes - Object Enum Version De-
sion Descriptions scription
Terminated Into Ver- - Yes Yes - Object Enum Version De-
sion Descriptions scription

4.1.73.3 Description

The version series is used to represent a collection of versionable objects that
are versions of the same conceptual entity. The Version Series are made up
of a linear sequence of zero or more Version Description objects and each
Version Description object refers to at most one versionable object. The Ver-
sion Series is part of exactly one Configuration History.

4.1.73.4 Property Descriptions

* OIID {dmaProp_OIID}
Property Inherited from DMA

* Class Description {dmaProp_ClassDescription}
Property Inherited from DMA

* This {dmaProp_This}
Property Inherited from DMA

* Create Pending {dmaProp_CreatePending}
Property Inherited from DMA

* Update Pending {dmaProp_UpdatePending}
Property Inherited from DMA

* Delete Pending {dmaProp_DeletePending}
Property Inherited from DMA

* Parent {dmaProp_Parent}
Property Inherited from Containable

» Parent Container {dmaProp_ParentContainer}
Property Inherited from Containable
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Containers {dmaProp_Containers}
Property Inherited from Containable

Configuration History {dmaProp_ConfigurationHistory}

Property Attributes: Objects of Class 'Configuration History', Property
Must Be Supported, Value Required

Configuration History associated with this object.
This object is the Configuration history to which this object belongs.
Is Primary Series {dmaProp_IsPrimarySeries}

Property Attributes: Boolean, Property Must Be Supported, Value Re-
quired

This is the Primary Series under the Configuration History. This property
must be set to make this Version Series the Primary Series under the as-
sociated Configuration History. At most one Version Series may be pri-
mary under a given Configuration History.

Version Descriptions {dmaProp_VersionDescriptions}

Property Attributes: Enum Of Objects of Class 'Version Description’, Prop-
erty Must Be Supported, System Generated, Read-Only

An enumeration of the Version Description objects by which this version-
able object is referenced. This property is only required if versioning is
supported. If the object is not part of any version series, the enumeration is
empty. Otherwise, it is a system-derived enumeration of those Version De-
scriptions which denote this object being part of a Version Series. This
enumeration is manipulated by the IdmaVersionable::SetCheckin method.

Current Version Description {dmaProp_CurrentVersionDescription}

Property Attributes: Objects of Class 'Version Description’, Property Must
Be Supported, System Generated

Shortcut to latest description object in the Version Series. This property is
a short-cut to find the latest Version Description in the Version Series. It is
normally manipulated only by SetCheckln, but can be set by direct manip-
ulation if permitted by the implementation. This property is used by the

SetCheckOutNext operation to determine what versionable object to clone.

Reservation {dmaProp_Reservation}

Property Attributes: Objects of Class 'Reservation', Property Must Be Sup-
ported, System Generated, Read-Only
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This property contains a Reservation object if there is an outstanding
Checkout or Reservation against this Version Series. This is a system
property -- it is manipulated by the SetCheckOutNext, SetReserveNext
and SetRevoke methods of the Version Series object, and by the Set-
Checkin method of a Versionable object which resolves the reservation.

Branched From Version Descriptions {dmaProp_BranchedFromVer-
sionDescriptions}

Property Attributes: Enum Of Objects of Class 'Version Description’, Sys-
tem Generated, Read-Only

Enumeration of VersionDescriptions from other VersionSeries that this se-
ries springs from. Used to start a branch. This property is an enumeration
of Version Descriptions from which this Version Series obtained its first
version’s source material. Applications which are DMA 1.0 compliant can
safely ignore this property.

Terminated Into Version Descriptions {dmaProp_TerminatedintoVer-
sionDescriptions}

Property Attributes: Enum Of Objects of Class 'Version Description’, Sys-
tem Generated, Read-Only

Enumeration of Version Descriptions in other Version Series. Used to ter-
minate a branch.

This property is an enumeration of Version Descriptions to which this Ver-
sion Series contributed its last version’s source material. This property is
not used in DMA 1.0 implementations.
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4.2 DMA Interfaces and Methods Reference

4.2.1 Introduction and Conventions

This chapter contains full descriptions of the DMA interfaces and methods.
Each method description includes syntax, argument descriptions, method de-

scription, and return values.

The interface descriptions are ordered alphabetically, and within an interface
the methods are ordered alphabetically.

Source code using DMA methods should contain "#include <dmaiface.h>".
Source code using DMA C-language functions should contain "#include

<dmacfunc.h>"

A note on parameter names: DMA parameter names use a variant of Hungar-
ian notation (see Windows Programming by Charles Petzold, 1992). The pa-
rameter names begin with a prefix that is a reminder of the type. The list of
DMA types and their associated prefix is:

DMA_REFIID
DmaBinaryValue *
DmaBoolean
DmaFloat64
Dmalndex32
Dmalnt64
Dmalnteger32
Dmapv

DmaRC
DmaUlInteger32
pDmaBinary
pDmaBoolean
pDmaDateTime
pDmaFloat64
pDmald
pDmalndex32
pDmalnteger32
pDmapv
pDmasString
pDmauint64
pDmaUlnteger32

pp*

riid

p (pointer)

b (boolean

d (double)

i (index)

li

| (long)

pl (pointer to long)
rc

ul (unsigned long)

p (pointer)
pb (pointer to boolean)

P

pf (pointer to float)

P

pi (index)

pl

pp (pointer to pointer)

P

puli (pointer to unsigned long)
pul

pp (pointer to pointer)
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4.2.2 Free Standing Function and Entry-Points

This section describes the free standing functions and entry-points defined for

the DMA specification.

4.2.2.1 DMA_GetServiceObject

4.2.2.1.1 Syntax

DmaRC DMA_GetServiceObject (
pDmaVoid pvEnvinfo,

pDmasString pProfile,

Dmapv pl/Malloc,

Dmapv punkParent,

Dmalnteger32 ICharSetEncodingld,
pDmasString pLocaleName,
pDmald pServiceObjectTypeld,
pDmald pServiceObjectld,
DMA_REFIID riid,

pDmapv pplServiceObject)

4.2.2.1.2 Parameters

Name

Mode

Description

pvEnvinfo

input

(optional) Any environment-specific informa-
tion required in order to locate the execution
environment that the service object will oper-
ate within. The specific value is environment-
specific. When pvEnvinfo is not defined for an
environment or it is optional and omitted,
NULL must be supplied. The specification of
integration details for a given DMA environ-
ment will stipulate what is provided here for all
DMA_GetServiceObject entries. Itis typically,
but not necessarily, the same pvEnvinfo sup-
plied to dmaConnectSystemManager.

pProfile

input

(optional) Configuration-specific profile for
the service object to be instantiated. Speci-
fied as part of registering the service object,
this information is automatically supplied to
the GetSystemObject function when an in-
stance of the object is to be connected. This
information is specific to the implementation
of the object and has no significance in the
DMA integration model beyond carrying it in
the registry and supplying it to GetSystemOb-
ject. NULL will be supplied if this parameter
was omitted in the registration.
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Name

Mode

Description

pIMalloc

input

A interface to an object supporting the IMalloc
interface. The service object must employ
this IMalloc interface in constructing all stor-
age structures delivered as output parame-
ters from methods on the service object or
any children of the service object. This ap-
plies any time that an interface delivers an
output pointer that is not a pointer to an inter-
face including pointers embedded in the data
reached by such outputs (hereafter referred
to as non-interface output pointers). The ser-
vice object is required to use this pIMalloc for
delivering of non-interface output pointers re-
gardless of the memory allocation mecha-
nism used for interfaces and in the internal
operations of the object.The service object
will also utilize the pIMalloc->Free method to
free any non-interface output pointers it might
obtain by invoking methods on any interface
input parameters.

punkParent

input

An interface of the parent object. This is the
object that is requesting the DMA_GetServi-
ceObject operation

ICharSetEncodingld

input

The character set encoding id to be used by
the returned service object and any objects
created directly or indirectly via that interface.

pLocaleName

input

The locale to be used by the returned service
object and any objects created directly or in-
directly via the service object. If this parame-
teris NULL, the service objectis to employ its
default locale.If this parameter is non-NULL
and does not correspond to a locale sup-
ported by this service object, the service ob-
ject will utilize its default locale. The DMA
String referenced by this parameter must uti-
lize the character set encoding specified by
the ICharSetEncodingld parameter otherwise
this function will fail and return DMARC _
BAD PARAMETER.

pServiceObjectTypeld

input

The Dmald of the type of Service Object re-
quested. In DMA 1.0 it should be an Id for ei-
ther System, DocSpace or TextOrdering

type.

pServiceObjectld

input

The Dmald of the object (e.g., System, DocS-
pace or TextOrdering) being instantiated.
This is always supplied and provides for the
same GetServiceObject being used to imple-
ment more than one object.
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Name

Mode

Description

pIMalloc

input

A interface to an object supporting the IMalloc
interface. The service object must employ
this IMalloc interface in constructing all stor-
age structures delivered as output parame-
ters from methods on the service object or
any children of the service object. This ap-
plies any time that an interface delivers an
output pointer that is not a pointer to an inter-
face including pointers embedded in the data
reached by such outputs (hereafter referred
to as non-interface output pointers). The ser-
vice object is required to use this pIMalloc for
delivering of non-interface output pointers re-
gardless of the memory allocation mecha-
nism used for interfaces and in the internal
operations of the object.The service object
will also utilize the pIMalloc->Free method to
free any non-interface output pointers it might
obtain by invoking methods on any interface
input parameters.

punkParent

input

An interface of the parent object. This is the
object that is requesting the DMA_GetServi-
ceObject operation

ICharSetEncodingld

input

The character set encoding id to be used by
the returned service object and any objects
created directly or indirectly via that interface.

pLocaleName

input

The locale to be used by the returned service
object and any objects created directly or in-
directly via the service object. If this parame-
teris NULL, the service objectis to employ its
default locale.If this parameter is non-NULL
and does not correspond to a locale sup-
ported by this service object, the service ob-
ject will utilize its default locale. The DMA
String referenced by this parameter must uti-
lize the character set encoding specified by
the ICharSetEncodingld parameter otherwise
this function will fail and return DMARC _
BAD PARAMETER.

pServiceObjectTypeld

input

The Dmald of the type of Service Object re-
quested. In DMA 1.0 it should be an Id for ei-
ther System, DocSpace or TextOrdering

type.

pServiceObjectld

input

The Dmald of the object (e.g., System, DocS-
pace or TextOrdering) being instantiated.
This is always supplied and provides for the
same GetServiceObject being used to imple-
ment more than one object.
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Name

Mode Description

riid

input Interface Identifier for the desired interface on
resulting object.

pplServiceObject

output Returns a reference to the requested inter-
face for the service object, or NULL if unsuc-
cessful.

4.2.2.1.3 Description

The implementation of a service object for use at a point-of-presence is ac-
complished by integrating a function named DMA_GetServiceObject of type
DMA_GetServiceObjectProc. The function is packaged in a program in accor-
dance with the requirements for the particular DMA point-of-presence environ-
ment. The program is in a form that can be registered via the
IdmaServiceRegistry interface defined for that environment. The registration
information is enough for an individual object to be instantiated as a DMA Ob-
ject by bringing the "packaging" program to an operational state and invoking
the GetServiceObject function.

It is important to understand that GetServiceObiject is not a function that is
called by DMA applications. GetServiceObject is a function that is delivered by
the implementations of services integrated in the DMA point-of-presence. The
program that carries the function is installed in a Service registry, and the Sys-
tem Manager and System Objects use the registry information to find DMA ob-
jects that have their implementations available at the point of presence.

Activation of a service object involves dynamic operation of the service object
implementation. This operation is operating environment specific. The specifi-
cation has been defined to be as generic as possible, limiting the differences

between platforms to the specific semantics of certain parameters. Also, there
are allowances for the service object to indicate to the point-of-presence how
to locate and access the service object (via the moduleLocation and module-
Type parameters of the registration mechanism).

4.2.2.1.4 Return Values

Name

Description

DMARC_BAD_INTERFACE (E_NOINTERFACE) The requested interface is not supported

by this object.

DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_OK

(S_OK) Success.
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4.2.2.2 dmaConnectSystemManager

4.2.2.2.1 Syntax

DmaRC dmaConnectSystemManager (

pDmaVoid pEnvinfo,

pDmasString pProfile,

Dmapv pl/Malloc,

Dmalnteger32 ICharSetEncodingld,
pDmasString pLocaleName,
DMA_REFIID riid,

pDmapv pplSysMagr)

4.2.2.2.2 Parameters

Name

Mode

Description

pEnvinfo

input

(optional) Any environment-specific informa-
tion required in order to locate the execution
environment that the system manager object
will operate within. The specific value is envi-
ronment-specific. When pEnvinfo is not de-
fined for an environment or it is optional and
omitted, NULL must be supplied.

pProfile

input

(optional) The information used to locate the
system configuration information maintained
by the system manager. When it is not re-
quired or optional, NULL must be supplied.
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Name

Mode

Description

pIMalloc

input

(optional) A reference to an interface of an
object that supplies the IMalloc interface.
When this parameter is omitted, the System
Manager provides an implementation that is
used for this requirement throughout the life-
time of the System Manager and any of its
children. The System Manager and all of its
children will employ this IMalloc interface in
constructing all storage structures delivered
as output parameters from methods on inter-
faces. This applies any time that an interface
delivers an output pointer that is not a pointer
to an interface, including pointers embedded
in the data reached by such outputs (hereaf-
ter referred to as non-interface output point-
ers). The system manager and its children
are required to use this pIMalloc for delivering
non-interface output pointers regardless of
the memory allocation mechanism used for
interfaces themselves and in the internal op-
erations of objects. (The proper way to re-
lease an interface pointer is always via the
IUnknown::Release method of that inter-
face.)In addition, any interfaces supplied as
parameters to methods on children of the
System Manager must deliver non-interface
outputs that were allocated with this same
IMalloc interface.

ICharSetEncodingld

input

The character set encoding id to be used by
the returned system manager interface and
any objects created directly or indirectly via
that interface.

pLocaleName

input

(optional) The name of the locale to be used
by the returned system manager interface
and any system objects returned by the Idma-
SystemManager::EnumerateSystems. If
NULL, that value will be supplied in any Sys-
temManager-synthesized ConnectSystem
operations, as when performing Enumerate-
Systems. The DMA String referenced by this
parameter must utilize the character set en-
coding specified by the ICharSetEncodingld
parameter otherwise this function will fail and
return DMARC_BAD_PARAMETER.

riid

input

Interface Identifier for the desired interface on
resulting object.

pplSysMgr

output

Returns a reference to the requested inter-
face for the system manager object, which
will be NULL if unsuccessful.
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4.2.2.2.3 Description

This is the first call that must occur when using the DMA Application Program-
ming Interface. The DMA System Manager object is the starting point for ac-
cess to all other DMA objects.

Returns an interface for a DMA System Manager object. The System Manager
provides interfaces for enumerating the available DMA Systems, registering
new DMA Systems, and connecting to a DMA System.

Each successful dmaConnectSystemManager procedure call returns a dis-
tinct System Manager object.

If the application employs other COM-based components, it is essential to use
the same Memory Manager for delivering pointers to non-interface results ev-
erywhere. So long as this is done, interfaces from any of the COM-based com-
ponents can be supplied to methods of any other interfaces, and there need
be no concern about exactly which Memory Manager to use in releasing the
storage of data returned from any interface method, no matter where the inter-
face may have been obtained.

There are three simple rules of thumb:

1 If the program employs the Microsoft COM library (e.g., as part of OLE,
MAPI, or other usage), the simplest way to provide an IMalloc to DMA is by
first initializing COM and then using the Microsoft library CoGetMalloc to
obtain the IMalloc to supply to dmaConnectSystemManager.

2 For all calls on dmaConnectSystemManager in a program, have exactly the
same plMalloc input on every call, NULL or otherwise.

3 For any other components that deliver method-allocated outputs via COM
interfaces, arrange to use the same plMalloc in those components as in (1-
2) or vice versa.

This is sufficient to have all COM interfaces be interoperable without further
concern.

Application development is also simplified considerably if the same character
set encoding is specified for every dmaConnectSystemManager operation in
the program.

At an abstract level, the information used by the system manager can be lo-
cated anywhere. In practice the pProfile string will refer to a data source ac-
cessible within the local environment from which it is being used.

If the returned object does not support the interface specified by riid, the oper-
ation will fail and the result code DMARC_BAD_INTERFACE will be returned.
In case the operation is successful, the returned interface must be released
using the method IUnknown::Release.
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There is a small well defined set of DMA return codes returned from this
method. There is no DMA supplied mechanism for mapping DMA return codes
into a meaningful message (e.g., ldmaSystem::GetResultCodeDescription),
until a DMA System object becomes available.

4.2.2.2.4 Return Values

Name Description

DMARC_BAD_INTERFACE (E_NOINTERFACE) The requested interface is not supported
by this object.

DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_OK (S_OK) Success.

4.2.3 ldmaAuthentication

Methods dealing with authenticating a user to a DMA system or document
space.

This interface is implemented by a System or DocSpace object which requires
authentication of users. If such authentication is not required, the interface
need not be implemented.

4.2.3.1 IdmaAuthentication::AuthenticateUser

This method must be supported in every implementation of this interface.

4.2.3.1.1 Syntax

DmaRC IdmaAuthentication::AuthenticateUser (
pDmasString pStringin,
ppDmastring ppStringOut)

4.2.3.1.2 Parameters

Name Mode Description

pStringin input (optional) A pointer to a string containing
the connection string, which is a set of
keyword/value pairs.

ppStringOut output A pointer to a pDmaString string returned

by the function. This string contains the
connection string with additional key-
words needed added to the pStringin
contents. If the connection was made,
this pointer will be set to NULL
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4.2.3.1.3 Description

This method is used to authenticate the user to the DMA System (via the typ-
ical ODBC BrowseConnect style dialog). The caller can test whether authenti-
cation is required by specifying a NULL value for pStringln and testing for a
return value of DMARC_ALREADY_AUTHENTICATED. This method may
only be used to initially authenticate a user or test for whether a user is already
authenticated, it cannot be used to change a user’s authentication once set.
Attempts to do so will return DMARC_ALREADY_AUTHENTICATED.

Other methods on a DMA system object may fail with a return code of
DMARC_NOT_AUTHENTICATED if called before the user is authenticated via
this method.

The DMA Connection Authentication mechanism is best described as a proto-
col. The client submits a request message (pStringln) and the service re-
sponds with a response message (pointed to by pStringOut). Each of these
messages is encoded in a DmaString and syntactically conforms to the follow-
ing BNF syntax based upon the ODBC SQLBrowseConnect syntax:

request-message ::= connection-string

response-message ::= connection-string

connection-string ::= attribute[";" connection-string]

attribute ::= [ "*" ] keyword "=" value

keyword ::= dma-keyword | provider-keyword

dma-keyword ::= "SCHEME" | "UID" | "PWD" | "KRB-VERSION" |

“KRB-PRINCIPAL" | "KRB-TICKET" | "KRB-AUTH" [ ":" localized-identi-
fier ]
provider-keyword ::= identifier [ ":" localized-identifier ]
value ::="" value-list " | "?" | identifier
value-list ::= identifier [ ":" localized-identifier ]
["" value-list]

identifier and localized-identifier consist of one or more characters. keyword is
to be case insensitive. An asterisk preceding a keyword indicates that the key-
word is optional and need not be present in the next request message.

4.2.3.1.4 DMA Authentication Schemes

The service response to an empty request message shall indicate which DMA
authentication schemes the service supports. DMA 1.0 defines two authenti-
cation schemes and allows providers to extend the set of DMA authentication
schemes. The DMA-BASIC scheme provides for a typical user-id and pass-
word based authentication. The DMA-KERBEROS scheme provides a mech-
anism for the client to provide the service with a Kerberos ticket and
authenticator.

input connection string = ""

output connection string = "SCHEME=DMA-BASIC,
DMA-KERBEROS,<other>"

return code = DMARC_NEED_MORE_DATA

Note: the service responds with one or more schemes. <other> denotes a
scheme not standardized by DMA and must not start with the "DMA-" prefix.
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4.2.3.1.5 DMA-BASIC Authentication
The Client selects the DMA-BASIC scheme:

input connection string = "SCHEME=DMA-BASIC"

output connection string = "SCHEME=DMA-BASIC;
UID:UserName=?; PWD:Password=?"

return code = DMARC_NEED_MORE_DATA

e The Client provides userid and password:

input connection string = "SCHEME=DMA-BASIC;
UID=Joe DMA;PWD=DMA4ME"

output connection string = NULL

return code = DMARC_SUCCESS

4.2.3.1.6 DMA-KERBEROS Authentication

The DMA-KERBEROS scheme supports different versions of Kerberos. A
Kerberos scheme authentication message exchange follows:

* Client selects the DMA-KERBEROS scheme:

input connection string = "SCHEME=DMA-KERBEROS"

output connection string = "SCHEME=DMA-KERBEROS;
KRB-VERSION=4,5,DCE"

return code = DMARC_NEED_MORE_DATA

e Client selects the DMA-KERBEROS version DCE:

input connection string = "SCHEME=DMA-KERBEROS;
KRB-VERSION=DCE"

output connection string = "SCHEME=DMA-KERBEROS;
KRB-VERSION=DCE;
KRB-PRINCIPAL=DmaSystem@realm;
KRB-AUTH=?;KRB-TICKET=?"
return code = DMARC_NEED_MORE_DATA

The response supplies the client with a Kerberos principal identifier via the
KRB-PRINCIPAL value and requests that the client supply an appropriate
Kerberos Authenticator and Ticket via the KRB-AUTH andKRB-TICKET
values respectively.

e The Client responds:

input connection string = "SCHEME=DMA-KERBEROS;
KRB-VERSION=DCE;
KRB-PRINCIPAL=DmaSystem@realm;
KRB-AUTH=<Base-64>;
KRB-TICKET=<Base-64>"

output connection string = NULL

return code = DMARC_SUCCESS

where <Base-64> is a Base64 encoding per RFC 1521 of the Kerberos
Authenticator and Ticket encrypted values.
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4.2.3.1.7 Return Values

Name

Description

DMARC_ALREADY_AUTHENTICATED

The user is already authenticated.

DMARC_BAD_PARAMETER

(E_INVALIDARG ) Invalid input parameter.

DMARC_NEED_MORE_DATA

(Warning) Indicates that more data is required to complete the
browse connection operation.

DMARC_NETWORK_UNAVAILABLE

The network needed to perform this operation is not available.

DMARC_NOT_AUTHENTICATED

The user is not authenticated.

DMARC_OK

(S_OK) Success.

4.2.3.2 IdmaAuthentication::AutoAuthenticateUser

Support for this method is optional.

4.2.3.2.1 Syntax
DmaRC IdmaAuthentication::AutoAuthenticateUser ()

4.2.3.2.2 Description

This method is used to request authentication without any caller supplied pa-
rameters. DMA System and Document Space implementations are not re-
quired to but may implement this behavior. DMA does not specify the
implementation of the AutoAuthentication method, however such implementa-
tion may be predicated upon prior established authentication state or environ-
mental state.

A client can prevent automatic authentication by not calling this method and in-
stead utilize the IdmaAuthentication::Authenticate method to perform explicit
authentication.

Other methods on a DMA system object may fail with a return code of
DMARC_NOT_AUTHENTICATED if called before the user is authenticated via
this method or the IdmaAuthentication::Authenticate method.

4.2.3.2.3 Return Values

Name

Description

DMARC_ALREADY_AUTHENTICATED

The user is already authenticated.

DMARC_NETWORK_UNAVAILABLE

The network needed to perform this operation is not available.

DMARC_NOT_AUTHENTICATED

The user is not authenticated.

DMARC_NOT_SUPPORTED

This method is not supported in the context of this session or ob-
ject.

DMARC_OK

(S_OK) Success.
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4.2.4 ldmaBatch

Methods for performing operations on a batch of scratchpad objects.

4.2.4.1 ldmaBatch::ExecuteChanges

This method must be supported in every implementation of this interface.

4.2.4.1.1 Syntax

DmaRC IdmaBatch::ExecuteChanges (
Dmapv plCallback,

Dmapv plListOfObj,

pDmalndex32 pilndex,

Dmalnteger32 /ProtectionLevel,
DmaBoolean bRefreshFlag)

4.2.4.1.2 Parameters

Name

Mode Description

plCallback

input (optional) Pointer to callback interface.

pIListOfObj

input An interface pointer to a list object whose el-
ements are the scratchpad objects that are to
have their changes reflected in the database.

pilndex

output If the transaction fails, this parameter is set to
the index of the object in the list that aborted
the transaction. If the transaction succeeds,

the value of this parameter is set to -1.

IProtectionLevel

input Sets the protection level against concurrent
updates. The value of this parameter must be
one of DMA_MODIFY_PROTECTED or
DMA_MODIFY_UNPROTECTED . The
same level of protection applies to all scratch-
pad objects in the collection. The rules for this
parameter are the same as for the Exe-
cuteChange method of the IdmaConnection
interface.

bRefreshFlag

input If RefreshFlag is TRUE, the snapshots in the
scratchpad objects are updated according to
the rules for IdmaConnection::Refresh.

4.2.4.1.3 Description

The ExecuteChanges method is defined relative to the IdmaConnection:: Exe-
cuteChange method. The most important difference between the two methods
is that, instead of operating on a single object, ExecuteChanges operates on a
list of objects as a batch. The ExecuteChanges method makes the changes
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that ExecuteChange would have made to each object in the list. Exe-
cuteChanges always performs all of the changes to the persistent store within
a single transaction. If the change for any object fails, the entire transaction is
aborted and backed out of the persistent store. If the change fails, none of the
objects are refreshed, even if the bRefreshFlag is set to DMA_TRUE.

If there is any serial sequence of calls to IdmaConnection:: ExecuteChange on
the objects in the pListOfObj list that would accomplish the desired final effect
to the persistent store (assuming no concurrent updates to the persistent

store), then the objects in the pListOfObj list are required to be in such an or-
der, and ExecuteChanges applies the changes in order of increasing list index.

If there is no such sequence, then ExecuteChanges will attempt to make all
the changes to the objects in increasing list index order. However, there may
be transient inconsistent or illegal states during the execution of the transac-
tion which can be tolerated as long as the final state is valid. If the final state is
invalid, the transaction fails. For example, if the document space requires all
documents to be contained directly, there is no series of ExecuteChange calls
that will succeed in creating a new document. However, ExecuteChanges can
succeed, if the document object is followed by the relationship object in the
pListOfObj list.

ExecuteChanges does not affect any locks, except in the case that the current
connection holds a write lock on a persistent object that ExecuteChanges de-
letes. In that case, the write lock is deleted as well.

Refer to the description of IdmaConnection:: ExecuteChange for the operation
of the Create Pending, Delete Pending, and Update Pending properties, and
for the effect of the protection level parameter.

In addition to the result codes listed below, the return code of this method can
reflect any of the failures that can occur as a result of a create, update, or de-
lete.

4.2.4.1.4 Return Values

Name Description

DMARC_ABORT The progress callback indicated that the method should be
aborted.

DMARC_BAD_OBJECT An inappropriate object was passed as parameter to this func-

tion. For example, the object does not support a required inter-
face or is of an inappropriate class.

DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.
DMARC_BAD_REFERENCE The object cannot be saved because it references another ob-
ject which is not persistent.
DMARC_CONSTRAINT_VIOLATED The operation violates a constraint of the implementation.
DMARC_FOREIGN_OBJECT An object is not from the current document space.
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Name Description

DMARC_LIST BOUNDS_ERROR The number of elements in a list is outside the permitted range.

DMARC_MISSING_REFERENCE The object cannot be saved because required reference to it is
absent. For example, it may be required to be in a container and
no appropriate relationship object exists.

DMARC_NOT_AUTHENTICATED The user is not authenticated.

DMARC_NOT_UNIQUE A uniqueness requirement has been violated.

DMARC_OK (S_OK) Success.

DMARC_PROTECTION_LEVEL_NOT_ The desired protection level is not supported by the doc space.

SUPPORTED

DMARC_READ_ONLY Method failed because an object or property is read-only.

DMARC_REQUIRED_VALUE_ABSENT A required property value has not been set.

DMARC_STALE_METADATA The metadata in the persistent store has been changed so that
it does not match the client's current copy of the metadata.

4.2.5 ldmaClassDescription

Class Descriptions are DMA objects that provide a meta-data description and
a constructor for a class of DMA objects.

The ldmaClassDescription interface provides specialized methods supported
by Class Description objects. The interface allows constructing an object of
the described class, and testing if an object is in a class.

4.2.5.1 IldmacClassDescription::Createlnstance

Support for this method is optional.

4.2.5.1.1 Syntax

DmaRC IdmaClassDescription::Createlnstance  (
DMA_REFID riid,
pDmapv pplObject)

4.2.5.1.2 Parameters

Name Mode Description

riid input Interface Identifier for the desired interface on
resulting object.

pplObject output Returns a reference to the requested inter-
face for the object created, which will be
NULL if unsuccessful.

October 1998

Document Management Alliance 1.0 Specification 4-202




DMA Reference
DMA Interfaces and Methods Reference

4.2.5.1.3 Description

Creates a new transient object described by this Class Description object.
The new object’s properties will be assigned default values, and can be
changed using the IdmaEditProperties interface. The new object may be
made persistent using the IdmaConnection::ExecuteChange method.

If the returned object does not support the interface specified by riid, the oper-
ation will fail and the result code DMARC_BAD_INTERFACE will be returned.
In case the operation is successful, the returned interface must be released
using the method IUnknown::Release.

4.2.5.1.4 Return Values

Name Description

DMARC_BAD_INTERFACE (E_NOINTERFACE) The requested interface is not supported
by this object.

DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_NOT_SUPPORTED This method is not supported in the context of this session or ob-
ject.

DMARC_OK (S_OK) Success.

4.2.5.2 IdmacClassDescription::IsOfClass

This method must be supported in every implementation of this interface.

4.2.5.2.1 Syntax

DmaRC IdmaClassDescription::IsOfClass  (
pDmald pClassld,
pDmaBoolean pblsOfClass)

4.2.5.2.2 Parameters

Name Mode Description

pClassld input A pointer to the identifier of the class.

pblsOfClass output Returns DMA_TRUE if the object conformsto
the selected Class Id.

4.2.5.2.3 Description

Returns DMA_TRUE if and only if the described class conforms to the class
specified by pClassid. To be conformant, the specified class ID must be an
identifier for a class for which the described class is a subclass. All DMA Class
Description objects should return DMA_TRUE if the specified class ID is
dmacClass_DMA. (See also IdmaObject::IsOfClass for a similar method on any
DMA object).
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4.2.5.2.4 Return Values

Name Description

DMARC_BAD_CLASSID The supplied identifier does not reference an available class of
object.

DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_OK (S_OK) Success.

4.2.6 ldmaConnection

This interface provides access to the persistent state of an independently per-
sistent scratchpad object. It exploits the logical connection to the document
space in order to apply and remove locks, refresh the snapshot of the persis-
tent state and to apply updates to the persistent state.

4.2.6.1 ldmaConnection::ApplyLock

Support for this method is optional.

4.2.6.1.1 Syntax

DmaRC IdmaConnection::ApplyLock  (
Dmalnteger32 ILockType)

4.2.6.1.2 Parameters

Name

Mode Description

ILockType

input The type of lock to be obtained on the object,
one of DMA_LOCK_READ, DMA_LOCK_
WRITE, or DMA_LOCK_EXIST.

4.2.6.1.3 Description

Lock an object in the persistent store in one of several modes. This permits
client applications to operate while maintaining the proper level of data integ-
rity on the object's persistent store. There is no requirement to use a lock in
order to modify an object. Ifitis not possible to acquire the requested lock on
the object, the status of the connections lock will not be altered, and a result
code indicating the reason for failure will be returned. This function will not
wait for a lock to become available, it will return as soon as it is determined
that a lock can or cannot be acquired.

Valid values for ILockType include: DMA_LOCK_READ, DMA_LOCK_WRITE
and DMA_LOCK_EXIST. DMA_LOCK_READ puts a read lock on this object.
This prevents other connections from getting an write lock on the object.

DMA _LOCK_WRITE puts an exclusive write lock on the object. This prevents
other connections from getting a write lock or a read lock on the object. DMA _
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LOCK_EXIST puts a existence lock on the object. The object cannot be de-
leted when an existence lock is held, even if deletion attempted by connection
holding a write lock. This does not affect acquisition of read or write locks.

A lock is owned by a scratchpad object. A scratchpad object may own at most
one lock on its related persistent object. If the scratchpad object already owns
a lock of any type on its persistent object, the Lock method will return an error
regardless of the valueof the ILockType parameter, and the object's old lock
will be unaffected.

A lock is removed following any of the events listed below:

* Invocation of IdmaConnection::RemovelLock on the same scratchpad ob-
ject.

« The final IUnknown::Release invocation on the same scratchpad object.

« Termination of the logical document space connection via which the
scratchpad object was obtained

4.2.6.1.4 Return Values

Name Description

DMARC_BAD LOCK_TYPE The lock type is invalid.

DMARC_NOT_SUPPORTED This method is not supported in the context of this session or ob-
ject.

DMARC_OBJECT_DELETED The object has been deleted since it was retrieved.

DMARC_OBJECT_LOCKED The lock(s) on the persistent object prohibit the attempted oper-
ation.

DMARC_OBJECT_MODIFIED The object has been modified since it was retrieved.

DMARC_OK (S_OK) Success.

4.2.6.2 ldmaConnection::ExecuteChange

Support for this method is optional.

4.2.6.2.1 Syntax

DmaRC IdmaConnection::ExecuteChange (
Dmapv plCallback,

Dmalnteger32 IProtectionLevel,

DmaBoolean bRefreshFlag)
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4.2.6.2.2 Parameters

Name

Mode Description

plCallback

input (optional) Pointer to callback interface

IProtectionLevel

input Sets the protection level against concurrent
updates. The value of this parameter must be
one of DMA_MODIFY_UNPROTECTED,
DMA_MODIFY_PROTECTED. See descrip-
tive text below for details.

bRefreshFlag

input If RefreshFlag is TRUE, the snapshot in the
scratchpad object is updated according to the
rules for IdmaConnection::Refresh.

4.2.6.2.3 Description

The ExecuteChange method makes the appropriate changes to the persistent
object, whatever they may be: initially create a persistent object, update an ex-
isting persistent object, or delete an existing persistent object. The action is
determined by the values of the three properties CreatePending, UpdatePend-
ing, and DeletePending.

The object is created if CreatePending is TRUE and DeletePending is FALSE.

The existing persistent object is modified if CreatePending is FALSE, Update-
Pending is TRUE, and DeletePending is FALSE.

The existing object is deleted if CreatePending is FALSE, and DeletePending
is TRUE.

If all three are FALSE, or if both CreatePending and DeletePending are TRUE,
the method is a no-op as far as the document space persistent state is con-
cerned, regardless of the value of IProtectionLevel. There shall be no updates
to the persistent store as a result of such a no-op, but the bRefreshFlag pa-
rameter still has the usual effect on the scratchpad object state.

Here are details on the meaning of the value of the IProtectectionLevel param-
eter. Each value of the protection level parameter is optionally supported.
However, if the ExecuteChange method is supported, then at least one value
of the protection level parameter must be supported.

For the creation case, the value of this parameter is irrelevant. The create will
succeed, unless there is some unrelated problem, e.g., out of disk space, du-
plicate key value, etc.

For the deletion case, if the value if this parameter is DMA_MODIFY_PRO-
TECTED, then the delete will fail if the persistent object does not exist and
have the same property values as the original property values in the snapshot.
The other values of this parameter have no effect on deletions.
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For the case of updating an existing object, ExecuteChange fails with
DMARC_OBJECT_DELETED if the independently persistent object to be up-
dated does not exist in the persistent store, regardless of the value of the pro-
tection level parameter. Otherwise, when updating an existing independently
persistent object, each value of the protection level parameter results in differ-
ent behavior as follows:

« If the value of the protection level parameter is DMA_MODIFY_UNPRO-
TECTED, then an attempt is made to update the independently persistent
object in the persistent store to reflect the changes made to the scratchpad
object. The implementation is free to assume that no concurrent updates
have been made to the independently persistent object or any of its subob-
jects, providing only that the independently persistent object still exists.
The updates are performed at the finest possible granularity and do not af-
fect any part of the persistent state which is unmodified in the scratchpad
object. In the case of lists, only the minimal insertions, deletions, and re-
placements need be performed. Thus, for example, if a property or list ele-
ment was deleted from the scratchpad object, it will be deleted from the
persistent object, and none of the rest of the state of the persistent object
will be altered. In the case of dependently persistent subobjects, this is re-
cursively true. For purposes of this paragraph, "subobject" includes list ele-
ments. If any changes to the persistent object have been made in the
persistent store that conflict with any changes made to the scratchpad,
then the result is undefined. Some modifications may no longer be applica-
ble, and, if this situation is detected, these modifications may be quietly
discarded or an error may be returned, at the option of the implementation.
Since this value of the protection level parameter provides no protection
against concurrent updates to the persistent store, it is recommended that
locking be used to protect against concurrent updates (if locking is sup-
ported), or, even better, that the protection level value DMA_MODIFY _
PROTECTED be used instead (if it is supported).

» If the value of the protection level parameter is DMA_MODIFY_PRO-
TECTED, the result is effectively the same as if an atomic combination of
IsCurrent and DMA_MODIFY_UNPROTECTED were performed: If the in-
dependently persistent object is not current in the sense of IsCurrent, then
the update fails with DMARC_OBJECT_MODIFIED. Otherwise, it is known
that neither the independently persistent object nor any of its dependently
persistent subobjects has changed. In that case, the changes made to the
scratchpad are applied to the persistent object. The updates are per-
formed at the finest possible granularity and do not affect any part of the
state of the persistent object which is unmodified in the scratchpad. It is
recommended that clients use this value of the protection level parameter,
if it is supported, in preference to using DMA_MODIFY_UNPROTECTED.
This value of the protection level parameter provides concurrency protec-
tion when updating an object while avoiding the additional overhead that
would be incurred by use of the locking and unlocking methods (assuming
locking is supported).”
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Many more return values are possible from this method than are listed below.
They are detailed in individual method descriptions -- see especially any
method with "Set" in its name.

4.2.6.2.4 Return Values

Name

Description

DMARC_ABORT

The progress callback indicated that the method should be
aborted.

DMARC_BAD_OBJECT

An inappropriate object was passed as parameter to this func-
tion. For example, the object does not support a required inter-
face or is of an inappropriate class.

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.

DMARC_BAD_REFERENCE

The object cannot be saved because it references another ob-
ject which is not persistent.

DMARC_CONSTRAINT_VIOLATED

The operation violates a constraint of the implementation.

DMARC_LIST_BOUNDS_ERROR

The number of elements in a list is outside the permitted range.

DMARC_MISSING_REFERENCE

The object cannot be saved because required reference to it is
absent. For example, it may be required to be in a container and
no appropriate relationship object exists.

DMARC_NOT_SUPPORTED

This method is not supported in the context of this session or ob
ject.

DMARC_NOT_UNIQUE

A unigueness requirement has been violated.

DMARC_OBJECT_DELETED

The object has been deleted since it was retrieved.

DMARC_OBJECT_LOCKED

The lock(s) on the persistent object prohibit the attempted oper-
ation.

DMARC_OBJECT_MODIFIED

The object has been modified since it was retrieved.

DMARC_OK

(S_OK) Success.

DMARC_PROTECTION_LEVEL_NOT_

SUPPORTED

The desired protection level is not supported by the doc space.

DMARC_READ_ONLY

Method failed because an object or property is read-only.

DMARC_REQUIRED_VALUE_ABSENT

A required property value has not been set.

DMARC_STALE_METADATA

The metadata in the persistent store has been changed so that
it does not match the client's current copy of the metadata.

4.2.6.3 IdmaConnection::ExecuteRefresh

Support for this method is optional.

4.2.6.3.1 Syntax

DmaRC IdmaConnection::ExecuteRefresh ()
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4.2.6.3.2 Description

Refreshes the scratchpad object with an up to date snapshot from the persis-
tent store. If successful, any changes made to the scratchpad object prior to
this call will be discarded.

If the persistent object no longer exists, the error DMARC_OBJECT_DE-
LETED is returned, and the scratchpad object is unchanged.

If the persistent object exists and is successfully retrieved, the CreatePending,
UpdatePending, and DeletePending properties are set to FALSE, FALSE,
FALSE. All scalar properties of the scratchpad object are set to match the cur-
rent state of the persistent store, with the usual consistency guarantees. All
object-valued properties are reset to the unbound state.

4.2.6.3.3 Return Values

Name Description
DMARC_NOT_SUPPORTED This method is not supported in the context of this session or ob-
ject.
DMARC_OBJECT_DELETED The object has been deleted since it was retrieved.
DMARC_OBJECT_LOCKED The lock(s) on the persistent object prohibit the attempted oper-
ation.
DMARC_OK (S_OK) Success.
DMARC_STALE_METADATA The metadata in the persistent store has been changed so that
it does not match the client's current copy of the metadata.
4.2.6.4 ldmaConnection::IsCurrent
Support for this method is optional.
4.2.6.4.1 Syntax
DmaRC IdmaConnection::IsCurrent  (
pDmaBoolean pblsCurrent)
4.2.6.4.2 Parameters
Name Mode Description
pblsCurrent output Returns DMA_TRUE if the current state of

the object's snapshot is current with the per-
sistent state of the object.

4.2.6.4.3 Description

Returns DMA_TRUE if the persistent state of the object has not been changed
since the IdmaConnection interface was delivered, orthe last call to IdmaCon-
nection::ExecuteRefresh, whichever is later.
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The method may be conservative and return DMA_FALSE for the value of
*pblsCurrent if there is good reason to believe that the independently persis-
tent object or one of its dependently persistent subobjects may have changed,
but determining with certainty whether the object has actually changed is con-
sidered to be too expensive. For example, a difference in the value of a change
count or epoch field in the independently persistent object is considered to be
a sufficiently good reason to believe that the object may have changed. It is
not necessary to actually check whether the old and new values of all proper-
ties and all other parts of the persistent state have changed. (For example,
that might be considered too expensive in the case of content elements and
large binary properties.) Note, therefore, that DMA_FALSE might be returned
for *pblsCurrent, even though a property was set to its original value, resulting
in no net change. In contrast, being pessimistic and always returning DMA _
FALSE for *pblsCurrent is not acceptable.

4.2.6.4.4 Return Values

Name Description
DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.
DMARC_NOT_SUPPORTED This method is not supported in the context of this session or ob-
ject.
DMARC_OK (S_OK) Success.
DMARC_STALE_METADATA The metadata in the persistent store has been changed so that
it does not match the client's current copy of the metadata.
4.2.6.5 ldmaConnection::RemovelLock
Support for this method is optional.
4.2.6.5.1 Syntax
DmaRC IdmaConnection::RemoveLock ()
4.2.6.5.2 Description
Remove the lock that is held by this connection on the persistent object, mak-
ing it available to other connections. If there is no lock held on this connection
the return code DMARC_NOT_LOCKED will be returned.
4.2.6.5.3 Return Values
Name Description
DMARC_NOT_LOCKED The object is not locked.
DMARC_NOT_SUPPORTED This method is not supported in the context of this session or ob-
ject.
DMARC_OK (S_OK) Success.
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4.2.6.6 ldmaConnection::SetDeletePending

Support for this method is optional.

4.2.6.6.1 Syntax

DmaRC IdmaConnection::SetDeletePending  (
DmaBoolean bDeleteFlag)

4.2.6.6.2 Parameters

Name Mode

Description

bDeleteFlag input

DMA_TRUE if object is to be marked for de-
lete, DMA_FALSE to be unmarked for delete.

4.2.6.6.3 Description

The value of the DeletePending property is set in the current scratchpad ob-
ject. This preconditions it so that if the DeletePending property is TRUE, Id-
maConnection:: ExecuteChange or IdmaBatch:: ExecuteChanges will delete
the persistent object.

Successful operation of this method does not depend on the value of the De-
lete Pending property.

4.2.6.6.4 Return Values

Name

Description

DMARC_CONFLICTING_OPERATION

The call on this primary intentional method logically conflicts with
a prior call on a different primary intentional method.

DMARC_NOT_SUPPORTED

This method is not supported in the context of this session or ob-
ject.

DMARC_OK (S_OK) Success.
4.2.6.6.5 Deferred Return Values
Name Description

DMARC_OBJECT_REFERENCED

The object cannot be deleted because it is referenced by other
objects.

DMARC_REFERENCES_OTHERS

The object cannot be deleted because it holds references to
other objects.
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4.2.7 ldmaContentTransfer

This interface provides access to content data (represented by objects of
dmacClass_ContentTransfer) which is directly captured and managed by a
document space.

4.2.7.1 ldmaContentTransfer::CopyToResource

Support for this method is optional.

4.2.7.1.1 Syntax

DmaRC IdmaContentTran sfer::CopyToResource (
pDmasString pDestName,
Dmalnteger32 flags)

4.2.7.1.2 Parameters

Name Mode Description

pDestNam input A string that contains a locally accessible re-
source name in URL format.

flags input Flags that modify creation of the file

4.2.7.1.3 Description

Makes a copy of the captured data in a resource of the specified name.
This method is optional on already persistent content transfer elements and

should return DMARC_NOT_SUPPORTED on a content transfer element
which has not yet been saved.

If the copy occurs successfully the client is responsible for removing the re-
source when it is no longer needed. The resource is owned by the client, and
the content transfer element will retain no memory of its existence.

The flags parameter is a bitwise OR of any of the following integer values:
« DMA_CREATE_REPLACE_EXISTING

This flag dictates behaviour if the resource named by pDestName already
existsat the time this method is called. If the flag is set, the resource should
be replaced with the source material. If this flag is not set, the method
leaves the existing resource intact and returnsDMARC_NO_ACCESS.
This flag is ignored if the specified resourcedoes not yet exist.

+ DMA_CREATE_PRESERVE_DATETIME

Specifies how the creation time of the resource should be set. If the flag is
set and the document space has recorded the creation time of incoming
document content, the creation time of the new resource is set to original
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creation time of the document content. If the flag is not set, the creation
time for the resource should be set according to platform defaults. (Typi-
cally, to the current time).

For a document space which supports content replacement, a call to SetCap-
tureStream or SetCaptureResource causes subsequent calls to this method to
behave as for the new case, which is to return DMARC_NOT_SUPPORTED.
In other words, the existing content rendered inaccessible through this con-
tent element instance.

It is not required that a document space which supports this method support
all possible forms of URL. However, at minimum the file: form should be sup-
ported.

If the URL supplied includes security credentials, these should be used to ac-
cess the resource in order to complete the data transfer. Otherwise, the opera-
tion must be performed using the security context of the calling thread. This
should hold irrespective of whether the service provider operates in a separate
process with its own security context.

Return Values

Name Description

DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_BAD_URL The resource URL is not syntactically valid.

DMARC_DEVICE_ERROR An error has occurred reading or writing a hardware device.

DMARC_NOT_SUPPORTED This method is not supported in the context of this session or ob-
ject.

DMARC_OK (S_OK) Success.

DMARC_URL_PROTOCOL_NOT_SUP- | The URL protocol specified in the reference is not supported.

PORTED

4.2.7.2 IdmaContentTransfer::GetResourceName

Support for this method is optional.

4.2.7.2.1 Syntax

DmaRC IdmaContentTran sfer::GetResourceName (
ppDmastring ppName)

4.2.7.2.2 Parameters

Name

Mode Description

ppName

output Returns a resource name in URL format.

October 1998

Document Management Alliance 1.0 Specification 4-213



DMA Reference
DMA Interfaces and Methods Reference

4.2.7.2.3 Description

This method behaves differently according to whether it is applied to a new
(unsaved) content element or to an existing persistent content element.

In the former case, this method provides a way to interrogate the capture
mode for the object. If resource name mode has been specified, the method
will return a copy of the URL supplied to SetCaptureResource. If stream mode
has been specified or no mode has yet been set, the method will return
DMARC_VALUE_NOT_SET.

In the latter case this method returns a resource name that the client applica-
tion may be able use to directly access the captured content data.

This methods makes no guarantee that the application will in fact be able to
access the content data via the resource name returned, since this depends
on the protocol specified in the URL and on the security which is applied to it.

For a docspace which supports content replacement, a call to SetCapture-
Stream or SetCaptureResource causes subsequent calls to this method to be-
have as for the new case. In other words, the existing content is rendered
inaccessible through this content element instance.

This method must be supported if SetCaptureResource is supported; other-
wise support is optional.

4.2.7.2.4 Return Values

Name Description

DMARC_NOT_SUPPORTED This method is not supported in the context of this session or ob-
ject.

DMARC_OK (S_OK) Success.

DMARC_VALUE_NOT_SET The requested property currently has no value.

4.2.7.3 lIdmaContentTransfer::GetStream

This method must be supported in every implementation of this interface.

4.2.7.3.1 Syntax

DmaRC IdmaContentTran sfer::GetStream (
DMA_REFIID riid,
pDmapv pplStream)
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4.2.7.3.2 Parameters

Name

Mode Description

riid

input Interface Identifier for the desired interface on
resulting object.

pplStream

output Returns a stream object that can deliver the
captured data.

4.2.7.3.3 Description

This method behaves differently according to whether it is applied to a new
(unsaved) content element or to an existing persistent content element.

In the former case, this method provides a way to interrogate the capture
mode for the object. If stream mode has been specified, the method will return
a reference to the stream object supplied to SetCaptureStream. If resource
name mode has been specified or no mode has yet been set, the method will
return DMARC_VALUE_NOT_SET.

In the latter case, the method returns a stream object providing direct access
to the captured content data.

In both cases, the method exhibits "by reference" behaviour. A second or sub-
sequent call returns a reference to the same object as the first call. In both
cases, the position of the seek pointer on the stream object is undefined.

For a document space which supports content replacement, a call to SetCap-
tureStream or SetCaptureResource causes subsequent calls to this method to
behave as for the new case. In other words, the existing content is rendered in-
accessible through this content element instance.

4.2.7.3.4 Return Values

Name

Description

DMARC_BAD_INTERFACE (E_NOINTERFACE) The requested interface is not supported

by this object.

DMARC_OK

(S_OK) Success.

DMARC_VALUE_NOT_SET The requested property currently has no value.

4.2.7.4 ldmaContentTransfer::SetCaptureResource

Support for this method is optional.

4.2.7.4.1 Syntax

DmaRC IdmaContentTran sfer::SetCaptureResource (
pDmasString pResourceName)
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4.2.7.4.2 Parameters

Name

Mode Description

pResourceName

input A URL format string specifying the name of
the resource containing the content data
which is to be captured.

4.2.7.4.3 Description

Requests content capture from a named resource (aka "by filename").

This method is optional. Where supported, it may be so only for new (unsaved)
content transfer element objects or for already saved content transfer ele-
ments (allowing for content replacement).

It is strongly recommended that the document space validate the resource
name at the time of this method invocation, to determine that it is of a sup-
ported syntax and refers to an existing resource. It is not however recom-
mended that the document space attempt to place a lock of some kind on the
resource in an attempt to ensure its availability through to the time the content
element is saved, since this may be expensive and may interfere with other le-
gitimate operations which take place in the interim. It is therefore the case that
(re)validation must be performed at the time the content element is made per-
sistent.

It is not required that a document space which supports this method support
all possible forms of URL. However, at minimum the file: form should be sup-
ported.

If the client application does not set a value for the Retrieval Name property of
the content transfer element object to which this method is applied, the imple-
mentation is permitted to parse a suitable value out of pResourceName. How-
ever, this should not become visible as the property value until after the
content element is made persistent.

If the URL specified includes security credentials, these should be used to ac-
cess the content data. Otherwise, access to the content data must be at-
tempted under the security context of the client thread which called this
method effective at the time of the call, and the ExecuteChange operation
should fail if this is not sufficient. This should hold irrespective of whether the
service provider operates in a separate process with its own security context.

4.2.7.4.4 Return Values

Name

Description

DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_NOT_SUPPORTED This method is not supported in the context of this session or ob-

ject.
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Name

Description

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.

DMARC_URL_PROTO
PORTED

COL_NOT_SUP- | The URL protocol specified in the reference is not supported.

4.2.7.4.5 Deferred Return Values

Name

Description

DMARC_BAD_URL

The resource URL is not syntactically valid.

DMARC_DEVICE_ERROR An error has occurred reading or writing a hardware device.

DMARC_RESOURCE_NOT_FOUND The indicated resource was not found.

4.2.7.5 ldmaContentTransfer::SetCaptureStream

This method must be supported in every implementation of this interface.

4.2.75.1 Syntax

DmaRC IdmaContentTran sfer::SetCaptureStream (
Dmapv pStream)

4.2.7.5.2 Parameters

Name

Mode Description

pStream

input An interface pointer to an object capable of
providing an IdmaStream interface.

4.2.7.5.3 Description

Requests content capture from a stream and specifies the stream from which
to capture. This method must be supported on a new (not yet saved) content

transfer element by all document space implementations. A document space

which supports update of captured content may also allow this on a previously
saved content transfer element as a way of effecting content replacement.

This method may be invoked an arbitrary number of times, in arbitrary combi-
nation with calls to SetCaptureResource on the same content transfer object.
The ultimate effect when this object is saved is as if only the most recent call
had been issued.

The stream supplied must be positioned at the beginning of the data to be
captured. The implementation must capture the data using only the Read-
StreamData method of the stream, since the stream is not required to support
arbitrary positioning.
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4.2.7.5.4 Return Values

Name

Description

DMARC_BAD_OBJECT

An inappropriate object was passed as parameter to this func-
tion. For example, the object does not support a required inter-
face or is of an inappropriate class.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.

4.2.7.5.5 Deferred Return Values

Name

Description

DMARC_DEVICE_ERROR

An error has occurred reading or writing a hardware device.

4.2.8 lIdmaDocSpace

This is the specialized interface for the DMA Document Space object. It pro-
vides methods for construction of new objects in the Document Space and for
manipulating objects that are managed by the Document Space.

4.2.8.1 ldmaDocSpace::ConnectAndLockObject

Support for this method is optional.

4.2.8.1.1 Syntax

DmaRC IdmaDocSpace::ConnectAndLockObject  (
pDmasString pObjectld,
Dmalnteger32 ILockType,

DMA_REFIID riid,

pDmapv pplObject)

4.2.8.1.2 Parameters

Name Mode Description

pObjectid input A pointer to the globally unique object in-
stance identifier (OIID) of the persistent ob-
ject to be retrieved.

ILockType input The type of lock to be obtained on the object.
One of DMA_LOCK_READ, DMA_LOCK_
WRITE, or DMA_LOCK_EXIST.

riid input Interface Identifier for the desired interface on
the resulting object.

pplObject output An interface on the object created, which will
be NULL if the method fails.
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4.2.8.1.3 Description

ConnectAndLockObiject is the same as ConnectObject, except that a lock is
atomically placed on the object connected to if the method succeeds. This
method is supported if and only if the locking methods (i.e., ApplyLock and
Removelock) are supported.

4.2.8.1.4 Return Values

Name

Description

DMARC_ACCESS_DENIED

(E_ACCESSDENIED) The requester has insufficient access
rights to perform the requested operation.

DMARC_BAD_INTERFACE

(E_NOINTERFACE) The requested interface is not supported
by this object.

DMARC_BAD_LOCK_TYPE

The lock type is invalid.

DMARC_BAD_OIID

The supplied buffer does not contain a valid OIID.

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.

DMARC_LOST_CONNECTION

The logical connection of the current object to the persistent
store has been lost permanently. The operation could not be
completed.

DMARC_NO_MEMORY

(E_OUTOFMEMORY) Insufficient memory to complete the op-
eration.

DMARC_NOT_AUTHENTICATED

The user is not authenticated.

DMARC_NOT_FOUND

Requested item not found.

DMARC_NOT_SUPPORTED

This method is not supported in the context of this session or ob-
ject.

DMARC_OBJECT_LOCKED

The lock(s) on the persistent object prohibit the attempted oper-
ation.

DMARC_OK

(S_OK) Success.

4.2.8.2 ldmaDocSpace::ConnectObject

Support for this method is optional.

4.2.8.2.1 Syntax

DmaRC IdmaDocSpace::ConnectObject  (
pDmasString pObjectld,

DMA_REFIID riid,

pDmapv pplObject)
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4.2.8.2.2 Parameters

Name

Mode Description

pObjectld

input A pointer to the globally unique object in-
stance identifier (OIID) of the persistent ob-
ject to be retrieved. This identifier may be
known by the caller or obtained from previ-
ously instantiated objects.

riid

input Interface Identifier for the desired interface on
resulting object.

pplObject

output An interface on the object created, which will
be NULL if unsuccessful on an initial open.

4.2.8.2.3 Description

ConnectObject makes a scratchpad copy in the client's process space of the
referenced persistent object (l.e. it instantiates an object that is already persis-
tent). A snapshot of the object’s properties will be set from the persistent
store; they may be changed using the IdmaEditProperties interface. Changes
can be made persistent using the IdmaConnection::ExecuteChange method.

At any time the object can be checked against the persistent copy for consis-
tency using the ldmaConnection::IsCurrent call. If the object has changed, or
the caller simply wants the properties refreshed, the IdmaConnection::Exe-
cuteRefresh call may be used. That method will not instantiate a new object,
but will retrieve a new copy of the persistent information into the existing in-
stance.

If the persistent object has been locked for exclusive use by another connec-
tion, the ConnectObject method will not be successful.

If the returned object does not support the interface specified by riid, the oper-
ation will fail and the result code DMARC_BAD_INTERFACE will be returned.
In case the operation is successful, the returned interface must be released
using the method IUnknown::Release.

If pObjectld does not refer to an existing persistent object, DMARC_NOT _
FOUND will be returned.

This method fails with the error DMARC_NOT_AUTHENTICATED if the docu-
ment space is not in an authenticated state.

4.2.8.2.4 Return Values

Name

Description

DMARC_BAD_INTERFACE (E_NOINTERFACE) The requested interface is not supported

by this object.

DMARC_BAD_OIID

The supplied buffer does not contain a valid OIID.
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Name

Description

DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_NOT_AUTHENTICATED The user is not authenticated.

DMARC_NOT_FOUND Requested item not found.

DMARC_NOT_SUPPORTED This method is not supported in the context of this session or ob-

ject.

DMARC_OBJECT_LOCKED The lock(s) on the persistent object prohibit the attempted oper-

ation.

DMARC_OK

(S_OK) Success.

DMARC_STALE_METADATA The metadata in the persistent store has been changed so that

it does not match the client's current copy of the metadata.

4.2.8.3 ldmaDocSpace::ExecuteDisconnect

This method must be supported in every implementation of this interface.

4.2.8.3.1 Syntax

DmaRC IdmaDocSpace::ExecuteDisc onnect ()

4.2.8.3.2 Description

Terminates the logical connection to the underlying document repository. This
may be useful to free up connection resources in environments in which direct
control cannot be exercised over the lifetime of the DocSpace COM object and
objects obtained from it.

Once this method is executed successfully, other methods (on the DocSspace
object or objects obtained from it) that need the connection to function will re-
turn DMARC_DISCONNECTED.

Note that if the DocSpace object and all objects generated from it are re-
leased, the connection is implicitly closed. ExecuteDisconnect() just provides
a way of doing this explicitly. Once a DocSpace object is disconnected, it can-
not be reconnected.

4.2.8.3.3 Return Values

Name

Description

DMARC_NOT_AUTHENTICATED The user is not authenticated.

DMARC_OK

(S_OK) Success.

4.2.8.4 ldmaDocSpace::GetScope

Support for this method is optional.
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4.2.8.4.1 Syntax

DmaRC IdmaDocSpace::GetScope (
DMA_REFIID riid,
pDmapv pplScope)

4.2.8.4.2 Parameters

Name Mode Description
riid input Interface Identifier for the desired interface on
resulting Document Space object.
pplScope output Returns the selected interface for the merged
scope object.

4.2.8.4.3 Description
Returns a Scope Obiject for the Document Space. The scope supplies the
meta-data used to formulate the parameters for a query operation and to exe-
cute a query operation.
Cross document space queries can be performed by placing document space
scope objects on an object list and using the IdmaScopeFactory::Create-
Scope function to create a merged scope. The merged scope can be used to
formulate and execute queries coordinated across multiple document spaces.
If the returned object does not support the interface specified by riid, the oper-
ation will fail and the result code DMARC_BAD_INTERFACE will be returned.
In case the operation is successful, the returned interface must be released
using the method IUnknown::Release.
This method fails with the error DMARC_NOT_AUTHENTICATED if the docu-
ment space is not in an authenticated state.
4.2.8.4.4 Return Values

Name Description

DMARC_BAD_INTERFACE (E_NOINTERFACE) The requested interface is not supported

by this object.

DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_NOT_AUTHENTICATED The user is not authenticated.

DMARC_NOT_SUPPORTED This method is not supported in the context of this session or ob-

ject.
DMARC_OK (S_OK) Success.
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4.2.9 I[dmaEditList

Lists are a fundamental feature in managing documents, so there are several
operations available for manipulating them and the objects contained within
them. Items within a list are kept in inserted order and can be identified by an
index (ordinal position).

The methods used to access a DMA List are segmented into two groups of in-
terfaces, the methods that allow readonly access to the list (IdmaList), and the
methods that allow modification of the list (IdmaEditList). The IdmaEditList in-
terface is only available on list objects that are editable. For each list datatype,
there is a specific interface that offers methods particular to that datatype, as
well as all the methods of IdmaEditList, (e.g., [dmaEditListOfString).

4.2.9.1 IdmakEditList::DeleteElement

This method must be supported in every implementation of this interface.

4.2.9.1.1 Syntax

DmaRC IdmaEditList::DeleteElement (
Dmalndex32 jlndex)

4.2.9.1.2 Parameters

Name

Mode Description

ilndex

input The ordinal position in the list of the element
to delete.

4.2.9.1.3 Description

This method deletes an item from a list based on an ordinal position, provided
by the caller. All following list elements will have their ordinal position decre-

mented by one. Permitted values for ilndex are 0 through n-1, where n is the
number of elements in the list at the time of the call.

Items on the list are freed as appropriate for their type.

4.2.9.1.4 Return Values

Name

Description

DMARC_BAD_INDEX

The index specified does not reference a valid property or list el-
ement.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.
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4.2.9.1.5 Deferred Return Values

Name Description
DMARC_LIST BOUNDS_ERROR The number of elements in a list is outside the permitted range.
4.2.9.2 ldmaEditList::TruncateList

This method must be supported in every implementation of this interface.
4.2.9.2.1 Syntax
DmaRC IdmaEditList::T runcateList (
Dmalndex32 jlndex)
4.2.9.2.2 Parameters

Name Mode Description

ilndex input The ordinal position in the list which will be

the first item deleted. All following items will
also be deleted.

4.2.9.2.3 Description
This method will delete all items from the list starting with the item at the sup-
plied ordinal position. All subsequent items in the list will also be deleted.
Items on the list will be released as appropriate for their type.
Examples: An index value of zero (0) will result in the list being emptied. An
index value of one (1) will result in all but the first item in the list being deleted.
An index of n-1, where n is the number of items in the list, will result in the last
item on the list being deleted.
4.2.9.2.4 Return Values

Name Description

DMARC_BAD_INDEX

The index specified does not reference a valid property or list el-
ement.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.

4.2.9.2.5 Deferred Return Values

Name Description
DMARC_CONSTRAINT_VIOLATED The operation violates a constraint of the implementation.
DMARC_LIST BOUNDS_ERROR The number of elements in a list is outside the permitted range.
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4.2.10 IdmaEditListOfBinary

This interface provides the methods for modification of lists that contain buffers
of binary data.

This interface offers all the methods of the IdmaEditList interface, as well as
those listed below.

4.2.10.1 IdmaEditListOfBinary::InsertBinary

This method must be supported in every implementation of this interface.

4.2.10.1.1 Syntax

DmaRC IdmaEditListOfBinary::InsertBinary  (
Dmalndex32 ilndex,
DmaBinaryValue *pBinaryValue)

4.2.10.1.2 Parameters

Name Mode Description
ilndex input The ordinal position in the list where the ob-
ject will be placed.
pBinaryValue input A pointer to the binary bytes to be inserted
into the list.
4.2.10.1.3 Description
This function inserts a binary value into the list given on an ordinal position
provided by the caller. All list elements that have indexes greater then ilndex
at the time of the call will have their index in the list incremented by one. Per-
mitted values for ilndex are 0 through n, where n is the number of elements in
the list at the time of the call. A value of n appends a new value to the end of
the list.
4.2.10.1.4 Return Values
Name Description
DMARC_BAD_INDEX The index specified does not reference a valid property or list el-
ement.
DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_BAD_VALUE

The value given for a property or list element lies outside the per-
mitted range or value set, or exceeds the maximum length al-
lowed.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.
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4.2.10.1.5 Deferred Return Values

Name Description
DMARC_CONSTRAINT_VIOLATED The operation violates a constraint of the implementation.
DMARC_LIST BOUNDS_ERROR The number of elements in a list is outside the permitted range.
DMARC_NOT_UNIQUE A uniqueness requirement has been violated.
4.2.10.2 IdmaEditListOfBinary::Replace Binary
This method must be supported in every implementation of this interface.
4.2.10.2.1 Syntax
DmaRC IdmakEditListOfBinary::ReplaceBinary  (
Dmalndex32 ilndex,
DmaBinaryValue *pBinaryValue)
4.2.10.2.2 Parameters
Name Mode Description
ilndex input The ordinal position in the list where the ob-
ject will be placed.
pBinaryValue input A pointer to the binary bytes that will replace
the item at the ordinal position in the list.
4.2.10.2.3 Description
Replaces a binary value in a list with the supplied binary value given an ordinal
position value as input. Valid values for ilndex are 0 through n-1, where nis
the number of elements in the list at the time of the call.
4.2.10.2.4 Return Values
Name Description
DMARC_BAD_INDEX The index specified does not reference a valid property or list el-
ement.
DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_BAD_VALUE

The value given for a property or list element lies outside the per-
mitted range or value set, or exceeds the maximum length al-
lowed.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.
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4.2.10.2.5 Deferred Return Values

Name Description
DMARC_CONSTRAINT_VIOLATED The operation violates a constraint of the implementation.
DMARC_NOT_UNIQUE A uniqueness requirement has been violated.

4.2.11 IldmaEditListOfBoolean

This interface provides methods for modification of lists that contain boolean
values.

This interface offers all the methods of the IdmaEditList interface, as well as
those listed below.

4.2.11.1 IdmakEditListOfBoolean::InsertBoolean

This method must be supported in every implementation of this interface.

4.2.11.1.1 Syntax

DmaRC IdmaEditListOfBoolean::InsertBoolean  (
Dmalndex32 ilndex,
DmaBoolean bBooleanValue)

4.2.11.1.2 Parameters

Name Mode Description
ilndex input The ordinal position in the list where the value
will be placed.
bBooleanValue input The boolean value that will be inserted into
the list.
4.2.11.1.3 Description
This function inserts a boolean value into the list given on an ordinal position
provided by the caller. All list elements that have indexes greater than ilndex
at the time of the call will have their index incremented by one. Permitted val-
ues for ilndex are 0 through n, where n is the number of elements in the list at
the time of the call. A value of n appends a new value to the end of the list.
4.2.11.1.4 Return Values
Name Description
DMARC_BAD_INDEX The index specified does not reference a valid property or list el-
ement.
DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

October 1998

Document Management Alliance 1.0 Specification 4-227



DMA Reference
DMA Interfaces and Methods Reference

Name

Description

DMARC_BAD_VALUE

The value given for a property or list element lies outside the per-
mitted range or value set, or exceeds the maximum length al-
lowed.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.

4.2.11.1.5 Deferred Return Values

Name

Description

DMARC_CONSTRAINT_VIOLATED

The operation violates a constraint of the implementation.

DMARC_LIST_BOUNDS_ERROR

The number of elements in a list is outside the permitted range.

DMARC_NOT_UNIQUE

A unigueness requirement has been violated.

4.2.11.2 ldmaEditListOfBoolean::ReplaceBoolean

This method must be supported in every implementation of this interface.

4.2.11.2.1 Syntax

DmaRC IdmakEditListOfBoolean::ReplaceBoolean  (
Dmalndex32 ilndex,
DmaBoolean bBooleanValue)

4.2.11.2.2 Parameters

Name Mode Description

ilndex input The ordinal position in the list where the value
will be placed.

bBooleanValue input The new boolean value that will replace the
value in the list.

4.2.11.2.3 Description

Replaces a boolean value in a list with the supplied boolean value given an or-
dinal position value as input. Valid values for ilndex are 0 through n-1, where n
is the number of elements in the list at the time of the call.

4.2.11.2.4 Return Values

Name

Description

DMARC_BAD_INDEX

The index specified does not reference a valid property or list el-
ement.

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.
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Name

Description

DMARC_BAD_VALUE

The value given for a property or list element lies outside the per-
mitted range or value set, or exceeds the maximum length al-
lowed.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.

4.2.11.2.5 Deferred Return Values

Name Description
DMARC_CONSTRAINT_VIOLATED The operation violates a constraint of the implementation.
DMARC_NOT_UNIQUE A uniqueness requirement has been violated.

4.2.12 ldmaEditListOfDateTime

This interface provides methods for modification of lists that contain dates.

This interface offers all the methods of the IdmaEditList interface, as well as
those listed below.

4.2.12.1 IdmaEditListOfDateTime::InsertDateTime

This method must be supported in every implementation of this interface.

4.2.12.1.1 Syntax

DmaRC IdmaEditListOfDateTime::InsertDateTime  (
Dmalndex32 ilndex,
pDmaDateTime pDateTimeValue)

4.2.12.1.2 Parameters

Name Mode Description

ilndex input The ordinal position in the list where the value
will be placed.

pDateTimeValue input The DateTime value that will be inserted into
the list.

4.2.12.1.3 Description

This function inserts a DateTime value into the list given on an ordinal position
provided by the caller. All list elements that have indexes greater then ilndex
at the time of the call will have their index in the list incremented by one. Per-
mitted values for ilndex are 0 through n, where n is the number of elements in
the list at the time of the call. A value of n appends a new value to the end of
the list.

October 1998

Document Management Alliance 1.0 Specification 4-229




DMA Reference
DMA Interfaces and Methods Reference

4.2.12.1.4 Return Values

Name Description

DMARC_BAD_INDEX The index specified does not reference a valid property or list el-
ement.

DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_BAD_VALUE

The value given for a property or list element lies outside the per-
mitted range or value set, or exceeds the maximum length al-
lowed.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.

4.2.12.1.5 Deferred Return Values

Name Description
DMARC_CONSTRAINT_VIOLATED The operation violates a constraint of the implementation.
DMARC_LIST _BOUNDS_ERROR The number of elements in a list is outside the permitted range.
DMARC_NOT_UNIQUE A uniqueness requirement has been violated.
4.2.12.2 ldmaEditListOfDateTime::ReplaceDateTime
This method must be supported in every implementation of this interface.
4.2.12.2.1 Syntax
DmaRC IdmakEditListOfDateTime::ReplaceDateTime  (
Dmalndex32 ilndex,
pDmaDateTime pDateTimeValue)
4.2.12.2.2 Parameters
Name Mode Description
ilndex input The ordinal position in the list where the value
will be replaced.
pDateTimeValue input The new DateTime value that will replace the
value in the list.

4.2.12.2.3 Description

Replaces a DateTime value in a list with the supplied DateTime value given an
ordinal position value as input. Valid values for ilndex are 0 through n-1,
where nis the number of elements in the list at the time of the call.
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4.2.12.2.4 Return Values

Name

Description

DMARC_BAD_INDEX

The index specified does not reference a valid property or list el-
ement.

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.

DMARC_BAD_VALUE

The value given for a property or list element lies outside the per-
mitted range or value set, or exceeds the maximum length al-
lowed.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.

4.2.12.2.5 Deferred Return Values

Name

Description

DMARC_CONSTRAINT_VIOLATED

The operation violates a constraint of the implementation.

DMARC_NOT_UNIQUE

A unigueness requirement has been violated.

4.2.13 IdmaEditListOfFloat64

This interface provides methods for modifying lists that contain 64 bit float val-

ues.

This interface offers all the methods of the IdmaEditList interface, as well as

those listed below.

4.2.13.1 IdmaEditListOfFloat64::InsertFloat64

This method must be supported in every implementation of this interface.

4.2.13.1.1 Syntax

DmaRC IdmaEditListOfFloat64::InsertFloat64  (
Dmalndex32 ilndex,
DmaFloat64 fFloatValue)

4.2.13.1.2 Parameters

Name Mode Description

ilndex input The ordinal position in the list where the value
will be placed.

fFloatValue input The float value that will be inserted into the
list.
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4.2.13.1.3 Description

This function inserts a float value into the list given on an ordinal position pro-
vided by the caller. All list elements that have indexes greater then ilndex at
the time of the call will have their index in the list incremented by one. Permit-
ted values for ilndex are 0 through n, where n is the number of elements in the
list at the time of the call. A value of n appends a new value to the end of the
list.

4.2.13.1.4 Return Values

Name Description

DMARC_BAD_INDEX The index specified does not reference a valid property or list el-
ement.

DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_BAD_VALUE The value given for a property or list element lies outside the per-
mitted range or value set, or exceeds the maximum length al-
lowed.

DMARC_OK (S_OK) Success.

DMARC_READ_ONLY Method failed because an object or property is read-only.

4.2.13.1.5 Deferred Return Values

Name Description

DMARC_CONSTRAINT_VIOLATED The operation violates a constraint of the implementation.
DMARC_LIST _BOUNDS_ERROR The number of elements in a list is outside the permitted range.
DMARC_NOT_UNIQUE A uniqueness requirement has been violated.

4.2.13.2 IldmaEditListOfFloat64::ReplaceFloat64

This method must be supported in every implementation of this interface.

4.2.13.2.1 Syntax

DmaRC IdmakEditListOfFloat64::ReplaceFloat64  (
Dmalndex32 ilndex,
DmaFloat64 fFloatValue)

4.2.13.2.2 Parameters

Name Mode Description

ilndex input The ordinal position in the list where the value
will be placed.

fFloatValue input The new float value that will replace the value
in the list.

October 1998 Document Management Alliance 1.0 Specification 4-232



DMA Reference
DMA Interfaces and Methods Reference

4.2.13.2.3 Description

Replaces a float value in a list with the supplied float value given an ordinal po-
sition value. Valid values for iindex are 0 through n-1, where nis the number
of elements in the list at the time of the call.

4.2.13.2.4 Return Values

Name Description

DMARC_BAD_INDEX The index specified does not reference a valid property or list el-
ement.

DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_BAD_VALUE

The value given for a property or list element lies outside the per-
mitted range or value set, or exceeds the maximum length al-
lowed.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.

4.2.13.2.5 Deferred Return Values

Name Description
DMARC_CONSTRAINT_VIOLATED The operation violates a constraint of the implementation.
DMARC_NOT_UNIQUE A uniqueness requirement has been violated.

4.2.14 |dmaEditListOfld

This interface provides methods for modification of lists that contain DMA
Identifiers.

This interface offers all the methods of the IdmaEditList interface, as well as
those listed below.

4.2.14.1 ldmakEditListOfld::Insertld

This method must be supported in every implementation of this interface.

4.2.14.1.1 Syntax

DmaRC IdmaEditListOfld::Insertld  (
Dmalndex 32ilndex,
pDmald pldVvalue)
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4.2.14.1.2 Parameters

Name Mode Description
ilndex input The ordinal position in the list where the value
will be placed.

pldvalue input The Id value that will be inserted into the list.
4.2.14.1.3 Description
This function inserts a DMA identifier value into the list given on an ordinal po-
sition provided by the caller. All list elements that have indexes greater then
ilndex at the time of the call will have their index in the list incremented by one.
Permitted values for ilndex are 0 through n, where n is the number of elements
in the list at the time of the call. A value of n appends a new value to the end of
the list.
4.2.14.1.4 Return Values

Name Description

DMARC_BAD_INDEX The index specified does not reference a valid property or list el-

ement.
DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_BAD_VALUE

The value given for a property or list element lies outside the per-
mitted range or value set, or exceeds the maximum length al-
lowed.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.

4.2.14.1.5 Deferred Return Values

Name Description

DMARC_CONSTRAINT_VIOLATED The operation violates a constraint of the implementation.
DMARC_LIST BOUNDS_ERROR The number of elements in a list is outside the permitted range.
DMARC_NOT_UNIQUE A uniqueness requirement has been violated.

4.2.14.2 ldmaEditListOfld::Replaceld

This method must be supported in every implementation of this interface.

4.2.14.2.1 Syntax

DmaRC IdmakEditListOfld::Replaceld (
Dmalndex32 ilndex,
pDmald pldVvalue)
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4.2.14.2.2 Parameters

Name Mode Description

ilndex input The ordinal position in the list where the value
will be replaced.

pldvalue input The new Id value that will replace the value in
the list.

4.2.14.2.3 Description

Replaces a DMA identifier value in a list with the supplied Id value given an or-
dinal position value as input. Valid values for ilndex are 0 through n-1, where n
is the number of elements in the list at the time of the call.

4.2.14.2.4 Return Values

Name

Description

DMARC_BAD_INDEX

The index specified does not reference a valid property or list el-
ement.

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.

DMARC_BAD_VALUE

The value given for a property or list element lies outside the per-
mitted range or value set, or exceeds the maximum length al-
lowed.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.

4.2.14.2.5 Deferred Return Values

Name

Description

DMARC_CONSTRAINT_VIOLATED

The operation violates a constraint of the implementation.

DMARC_NOT_UNIQUE

A unigueness requirement has been violated.

4.2.15 IdmaEditListOfIinteger32

This interface provides methods for modifying lists that contain 32 bit integer

values.

This interface offers all the methods of the IdmaEditList interface, as well as

those listed below.

4.2.15.1 IdmaEditListOfInteger32::Insertinteger32

This method must be supported in every implementation of this interface.
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4.2.15.1.1 Syntax

DmaRC IdmakEditListOfInteger32::Insertinteger32  (
Dmalndex32 ilndex,
Dmalnteger32 lintegerValue)

4.2.15.1.2 Parameters

Name

Mode

Description

ilndex

input

The ordinal position in the list where the value
will be placed.

lintegerValue

input

The integer value that will be inserted into the
list.

4.2.15.1.3 Description

This function inserts an integer value into the list given on an ordinal position
provided by the caller. All list elements that have indexes greater then ilndex
at the time of the call will have their index in the list incremented by one. Per-
mitted values for ilndex are 0 through n, where n is the number of elements in
the list at the time of the call. A value of n appends a new value to the end of

the list.

4.2.15.1.4 Return Values

Name

Description

DMARC_BAD_INDEX

The index specified does not reference a valid property or list el-
ement.

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.

DMARC_BAD_VALUE

The value given for a property or list element lies outside the per-
mitted range or value set, or exceeds the maximum length al-
lowed.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.

4.2.15.1.5 Deferred Return Values

Name

Description

DMARC_CONSTRAINT_VIOLATED

The operation violates a constraint of the implementation.

DMARC_LIST_BOUNDS_ERROR

The number of elements in a list is outside the permitted range.

DMARC_NOT_UNIQUE

A unigueness requirement has been violated.

4.2.15.2 ldmaEditListOfInteger32::Replacelnteger32

This method must be supported in every implementation of this interface.
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4.2.15.2.1 Syntax

DmaRC IdmaEditListOfiInteger32::Replacelnteger32  (
Dmalndex32 ilndex,
Dmalnteger32 lintegerValue)

4.2.15.2.2 Parameters

Name Mode Description
ilndex input The ordinal position in the list where the value
will be placed.
lintegerValue input The new integer value that will replace the
value in the list.
4.2.15.2.3 Description
Replaces a integer value in a list with the supplied integer value given an ordi-
nal position value as input. Valid values for ilndex are 0 through n-1, where n
is the number of elements in the list at the time of the call.
4.2.15.2.4 Return Values
Name Description
DMARC_BAD_INDEX The index specified does not reference a valid property or list el-
ement.
DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_BAD_VALUE

The value given for a property or list element lies outside the per-
mitted range or value set, or exceeds the maximum length al-
lowed.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.

4.2.15.2.5 Deferred Return Values

Name Description
DMARC_CONSTRAINT_VIOLATED The operation violates a constraint of the implementation.
DMARC_NOT_UNIQUE A uniqueness requirement has been violated.

4.2.16 IdmaEditListOfObject

This interface provides the methods for modifying lists that contain references
to objects. (This interface offers all the methods of the IdmaEditList interface,
as well as those listed below.)
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4.2.16.1 ldmaEditListOfObject::InsertObject

This method must be supported in every implementation of this interface.

4.2.16.1.1 Syntax

DmaRC IdmakEditListOfObject::InsertObject  (
Dmalndex32 ilndex,
Dmapv plObjectValue)

4.2.16.1.2 Parameters

Name Mode Description
ilndex input The ordinal position in the list where the value
will be placed.

plObjectValue input The object that will be inserted into the list.
4.2.16.1.3 Description
This function inserts an object into a list based on an ordinal position provided
by the caller. All list elements that have indexes greater then ilndex at the time
of the call will have their index in the list incremented by one. Permitted values
for iindex are 0 through n, where n is the number of elements in the list at the
time of the call. A value of n appends a new value to the end of the list.
The object is inserted into the list by reference. Changes to the object outside
the context of the list will result in side-effects on the list.
4.2.16.1.4 Return Values

Name Description

DMARC_BAD_INDEX The index specified does not reference a valid property or list el-

ement.
DMARC_BAD_OBJECT An inappropriate object was passed as parameter to this func-

tion. For example, the object does not support a required inter-
face or is of an inappropriate class.

DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.

4.2.16.1.5 Deferred Return Values

Name Description

DMARC_CONSTRAINT_VIOLATED The operation violates a constraint of the implementation.
DMARC_LIST BOUNDS_ERROR The number of elements in a list is outside the permitted range.
DMARC_NOT_UNIQUE A uniqueness requirement has been violated.
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4.2.16.2 ldmaEditListOfObject::ReplaceObject

This method must be supported in every implementation of this interface.

4.2.16.2.1 Syntax

DmaRC IdmakEditListOfObject::ReplaceObject  (
Dmalndex32 ilndex,
Dmapv plObjectValue)

4.2.16.2.2 Parameters

Name

Mode Description

ilndex

input The ordinal position in the list where the value
will be placed.

plObjectValue

input The new object that will replace the object in
the list.

4.2.16.2.3 Description

Replaces an object value in a list with the supplied object value given an ordi-
nal position value as input. Valid values for ilndex are 0 through n-1, where n
is the number of elements in the list at the time of the call.

The object found in the list will be released using the method IUnknown::Re-
lease. The new obiject is inserted into the list by reference. Changes to the
object outside the context of the list will result in side-effects on the list.

4.2.16.2.4 Return Values

Name

Description

DMARC_BAD_INDEX

The index specified does not reference a valid property or list el-
ement.

DMARC_BAD_OBJECT

An inappropriate object was passed as parameter to this func-
tion. For example, the object does not support a required inter-
face or is of an inappropriate class.

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.

4.2.16.2.5 Deferred Return Values

Name

Description

DMARC_CONSTRAINT_VIOLATED The operation violates a constraint of the implementation.

DMARC_NOT_UNIQUE

A unigueness requirement has been violated.
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4.2.17 IdmaEditListOfString

This interface provides methods for modification of lists that contain strings of
character data.

This interface offers all the methods of the IdmaEditList interface, as well as
those listed below.

4.2.17.1 IdmaEditListOfString::InsertString

This method must be supported in every implementation of this interface.

4.2.17.1.1 Syntax

DmaRC IdmaEditListOfString::InsertString  (
Dmalndex32 ilndex,
pDmasString pStringValue)

4.2.17.1.2 Parameters

Name Mode Description
ilndex input The ordinal position in the list where the value
will be placed.
pStringValue input The string value that will be inserted into the
list.
4.2.17.1.3 Description
This function inserts a string value into the list given on an ordinal position pro-
vided by the caller. All list elements that have indexes greater then ilndex at
the time of the call will have their index in the list incremented by one. Permit-
ted values for ilndex are 0 through n, where n is the number of elements in the
list at the time of the call. A value of n appends a new value to the end of the
list.
4.2.17.1.4 Return Values
Name Description
DMARC_BAD_INDEX The index specified does not reference a valid property or list el-
ement.
DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_BAD_VALUE

The value given for a property or list element lies outside the per-
mitted range or value set, or exceeds the maximum length al-
lowed.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.
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4.2.17.1.5 Deferred Return Values

Name Description
DMARC_CONSTRAINT_VIOLATED The operation violates a constraint of the implementation.
DMARC_LIST BOUNDS_ERROR The number of elements in a list is outside the permitted range.
DMARC_NOT_UNIQUE A uniqueness requirement has been violated.
4.2.17.2 ldmaEditListOfString::ReplaceString
This method must be supported in every implementation of this interface.
4.2.17.2.1 Syntax
DmaRC IdmaEditListOfString::ReplaceString  (
Dmalndex32 ilndex,
pDmasString pStringValue)
4.2.17.2.2 Parameters
Name Mode Description
ilndex input The ordinal position in the list where the value
will be placed.
pStringValue input The new string value that will replace the
value in the list.
4.2.17.2.3 Description
Replaces a string value in a list with the supplied string value given an ordinal
position value as input. Valid values for ilndex are 0 through n-1, where nis
the number of elements in the list at the time of the call.
4.2.17.2.4 Return Values
Name Description
DMARC_BAD_INDEX The index specified does not reference a valid property or list el-
ement.
DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_BAD_VALUE

The value given for a property or list element lies outside the per-
mitted range or value set, or exceeds the maximum length al-
lowed.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.
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4.2.17.2.5 Deferred Return Values

Name Description
DMARC_CONSTRAINT_VIOLATED The operation violates a constraint of the implementation.
DMARC_NOT_UNIQUE A uniqueness requirement has been violated.

4.2.18 IdmaEditProperties

This interface allows writing and deleting DMA property values of any DMA
base property type: Binary, Boolean, DateTime, Float, Identifier, Integer, Ob-
ject, or String. Properties may be chosen either by their index in the object's
class description list, or by their property identifier (e.g. dmaProp_Rendition-
sPresent). Both indices and property ids can be found from the object's meta-
data. Some Property Ids are well known and can be used directly without in-
vestigation of the meta-data.

The methods used to access DMA Properties are segmented into two inter-
faces, the methods that allow readonly access to the properties (IdmaProper-
ties), and the methods that allow modification of the properties
(IdmaEditProperties). The IdmaEditProperties interface is available only on
objects that are editable. It offers all the methods of the IdmaProperties inter-
face, as well as those listed below.

When any method in this interface is called successfully, the UpdatePending
property for the target object is set to TRUE unconditionally, even if the new
value that the property is being set to is exactly the same as the old value.

4.2.18.1 IdmaEditProperties::DeletePropValByld

Support for this method is optional.

4.2.18.1.1 Syntax

DmaRC IdmaEditProperties::DeletePropValByld  (
pDmald pPropertyld)

4.2.18.1.2 Parameters

Name

Mode Description

pPropertyld

input A pointer to the identifier of the property to be
obtained. This identifier may be well-known
or obtained from the meta-data.

4.2.18.1.3 Description

Deletes the property value for the property selected by its identifier, which is
either "well-known" or obtained from the meta-data. The effect is that a subse-
guent call to a GetPropVal method will return DMARC_VALUE_NOT_SET.
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Any value set for the property will be appropriately freed as part of this opera-

tion.

This operation must fail, with return code DMARC _ILLEGAL_OPERATION, if
applied to a list or enumeration property.

4.2.18.1.4 Return Values

Name

Description

DMARC_BAD_PROPID

A property identifier is not valid.

DMARC_ILLEGAL_OPERATION

The operation is disallowed by the DMA Specification.

DMARC_NOT_SUPPORTED

This method is not supported in the context of this session or ob-
ject.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.

DMARC_VALUE_NOT_SET

The requested property currently has no value.

4.2.18.1.5 Deferred Return Values

Name

Description

DMARC_CONSTRAINT_VIOLATED

The operation violates a constraint of the implementation.

4.2.18.2 IdmaEditProperties::DeletePropValBylndex

Support for this method is optional.

4.2.18.2.1 Syntax

DmaRC IdmaEditProperties::DeletePropValBy Index (
Dmalndex32 ilndex)

4.2.18.2.2 Parameters

Name

Mode

Description

ilndex

input

An index for the property that is to be modi-
fied. This index may be obtained from the
meta-data.

4.2.18.2.3 Description

Deletes the property value for the property identified by the index, which is de-
fined by the object's Class Description. The effect is that a subsequent call to
a GetPropVal method will return DMARC_VALUE_NOT_SET. Any value set
for the property will be appropriately freed as part of this operation.
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This operation must fail, with return code DMARC _ILLEGAL_OPERATION, if
applied to a list or enumeration property.

4.2.18.2.4 Return Values

Name

Description

DMARC_BAD_INDEX

The index specified does not reference a valid property or list el-
ement.

DMARC_ILLEGAL_OPERATION

The operation is disallowed by the DMA Specification.

DMARC_NOT_SUPPORTED

This method is not supported in the context of this session or ob-
ject.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.

DMARC_VALUE_NOT_SET

The requested property currently has no value.

4.2.18.2.5 Deferred Return Values

Name

Description

DMARC_CONSTRAINT_VIOLATED

The operation violates a constraint of the implementation.

4.2.18.3 IdmaEditProperties::PutPropValBinaryByld

Support for this method is optional.

4.2.18.3.1 Syntax

DmaRC IdmaEditProperties::PutPropVa [BinaryByld (
pDmald pPropertyld,
DmaBinaryValue *pBinaryValue)

4.2.18.3.2 Parameters

Name Mode Description

pPropertyld input A pointer to the identifier of the property to be
modified. This identifier may be well-known
or obtained from the meta-data.

pBinaryValue input A pointer to the buffer containing the binary
value.

4.2.18.3.3 Description

Assigns a Property Value as a fixed number of bytes. This is one of the basic
data types used for property values. The property of interest is located using
its identifier, which is either "well-known" or obtained from the meta-data.
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4.2.18.3.4 Return Values

Name

Description

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.

DMARC_BAD_PROPID

A property identifier is not valid.

DMARC_BAD_VALUE

The value given for a property or list element lies outside the per-
mitted range or value set, or exceeds the maximum length al-
lowed.

DMARC_DATATYPE_MISMATCH

The method invoked is inappropriate for the datatype of the
property.

DMARC_NOT_SUPPORTED

This method is not supported in the context of this session or ob-
ject.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.

4.2.18.3.5 Deferred Return Values

Name

Description

DMARC_CONSTRAINT_VIOLATED

The operation violates a constraint of the implementation.

4.2.18.4 IdmaEditProperties::PutPropValBinaryBylndex

Support for this method is optional.

4.2.18.4.1 Syntax

DmaRC IdmaEditProperties::PutPropVa [BinaryBylndex (
Dmalndex32 ilndex,
DmaBinaryValue *pBinaryValue)

4.2.18.4.2 Parameters

Name Mode Description

ilndex input An index for the property that is to be modi-
fied. This index may be obtained from the
meta-data.

pBinaryValue input A pointer to the buffer containing the binary
value.

4.2.18.4.3 Description

Assigns a Property Value as a fixed number of bytes. This is one of the basic
data types used for property values. The property of interest is located using
its index, which is defined by the object's Class Description.
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4.2.18.4.4 Return Values

Name Description

DMARC_BAD_INDEX The index specified does not reference a valid property or list el-
ement.

DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_BAD_VALUE

The value given for a property or list element lies outside the per-
mitted range or value set, or exceeds the maximum length al-

lowed.

DMARC_DATATYPE_MISMATCH The method invoked is inappropriate for the datatype of the
property.

DMARC_NOT_SUPPORTED This method is not supported in the context of this session or ob-
ject.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.

4.2.18.4.5 Deferred Return Values

Name Description
DMARC_CONSTRAINT_VIOLATED The operation violates a constraint of the implementation.
4.2.18.5 IdmaEditProperties::PutPropValBooleanByld
Support for this method is optional.
4.2.18.5.1 Syntax
DmaRC IdmaEditProperties::PutPropVa IBooleanByld
(pDmald pPropertyid,
DmaBoolean bBooleanValue)
4.2.18.5.2 Parameters
Name Mode Description
pPropertyld input A pointer to the identifier of the property to be
modified. This identifier may be well-known
or obtained from the meta-data.
bBooleanValue input The boolean value of the Property to be as-
signed.

4.2.18.5.3 Description

Assigns a Property Value as a boolean. This is one of the basic data types
used for property values. The property of interest is located using its identifier,
which is either "well-known" or obtained from the meta-data.
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4.2.18.5.4 Return Values

Name

Description

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.

DMARC_BAD_PROPID

A property identifier is not valid.

DMARC_BAD_VALUE

The value given for a property or list element lies outside the per-
mitted range or value set, or exceeds the maximum length al-
lowed.

DMARC_DATATYPE_MISMATCH

The method invoked is inappropriate for the datatype of the
property.

DMARC_NOT_SUPPORTED

This method is not supported in the context of this session or ob-
ject.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.

4.2.18.5.5 Deferred Return Values

Name

Description

DMARC_CONSTRAINT_VIOLATED

The operation violates a constraint of the implementation.

4.2.18.6 ldmaEditProperties::PutPropValBooleanBylndex

Support for this method is optional.

4.2.18.6.1 Syntax

DmaRC IdmaEditProperties::PutPropVa IBooleanBylndex (
Dmalndex32 ilndex,
DmaBoolean bBooleanValue)

4.2.18.6.2 Parameters

Name Mode Description

ilndex input An index for the property that is to be modi-
fied. This index may be obtained from the
meta-data.

bBooleanValue input The boolean value of the Property to be as-
signed.

4.2.18.6.3 Description

Assigns a Property Value as a boolean. This is one of the basic data types
used for property values. The property of interest is located using its index,
which is defined by the object's meta-data.
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4.2.18.6.4 Return Values

Name

Description

DMARC_BAD_INDEX

The index specified does not reference a valid property or list el-
ement.

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.

DMARC_BAD_VALUE

The value given for a property or list element lies outside the per-
mitted range or value set, or exceeds the maximum length al-
lowed.

DMARC_DATATYPE_MISMATCH

The method invoked is inappropriate for the datatype of the
property.

DMARC_NOT_SUPPORTED

This method is not supported in the context of this session or ob-
ject.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.

4.2.18.6.5 Deferred Return Values

Name

Description

DMARC_CONSTRAINT_VIOLATED

The operation violates a constraint of the implementation.

4.2.18.7 ldmaEditProperties::PutPropValDateTimeByld

Support for this method is optional.

4.2.18.7.1 Syntax

DmaRC IdmaEditProperties::PutPropValDateTimeByld  (
pDmald pPropertyld,
pDmaDateTime pDateTimeValue)

4.2.18.7.2 Parameters

Name Mode Description

pPropertyld input A pointer to the identifier of the property to be
modified. This identifier may be well-known
or obtained from the meta-data.

pDateTimeValue input A pointer to the DateTime to be assigned to
the property.

4.2.18.7.3 Description

Assigns a DateTime valued property. The property of interest is located using
its identifier, which is either "well-known" or obtained from the meta-data.
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4.2.18.7.4 Return Values

Name

Description

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.

DMARC_BAD_PROPID

A property identifier is not valid.

DMARC_BAD_VALUE

The value given for a property or list element lies outside the per-
mitted range or value set, or exceeds the maximum length al-
lowed.

DMARC_DATATYPE_MISMATCH

The method invoked is inappropriate for the datatype of the
property.

DMARC_NOT_SUPPORTED

This method is not supported in the context of this session or ob-
ject.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.

4.2.18.7.5 Deferred Return Values

Name

Description

DMARC_CONSTRAINT_VIOLATED

The operation violates a constraint of the implementation.

4.2.18.8 IdmaEditProperties::PutPropValDateTimeBylndex

Support for this method is optional.

4.2.18.8.1 Syntax

DmaRC IdmaEditProperties::PutPropValDateTimeBy Index (
Dmalndex32 ilndex,
pDmaDateTime pDateTimeValue)

4.2.18.8.2 Parameters

Name Mode Description

ilndex input An index for the property that is to be modi-
fied. This index may be obtained from the
meta-data.

pDateTimeValue input A pointer to the DateTime to be assigned to
the property.

4.2.18.8.3 Description

Assigns a DateTime valued property. The property of interest is indicated by
its index in the set of properties for the object.
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4.2.18.8.4 Return Values

Name

Description

DMARC_BAD_INDEX

The index specified does not reference a valid property or list el-
ement.

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.

DMARC_BAD_VALUE

The value given for a property or list element lies outside the per-
mitted range or value set, or exceeds the maximum length al-
lowed.

DMARC_DATATYPE_MISMATCH

The method invoked is inappropriate for the datatype of the
property.

DMARC_NOT_SUPPORTED

This method is not supported in the context of this session or ob-
ject.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.

4.2.18.8.5 Deferred Return Values

Name

Description

DMARC_CONSTRAINT_VIOLATED

The operation violates a constraint of the implementation.

4.2.18.9 IdmaEditProperties::PutPropValFloat64Byld

Support for this method is optional.

4.2.18.9.1 Syntax

DmaRC IdmaEditProperties::PutPropVa IFloat64Byld (
pDmald pPropertyld,
DmaFloat64 fFloatValue)

4.2.18.9.2 Parameters

Name Mode Description

pPropertyld input A pointer to the identifier of the property to be
modified. This identifier may be well-known
or obtained from the meta-data.

fFloatValue input The float value of the Property to be as-
signed.

4.2.18.9.3 Description

Assigns a Property Value as a float, which must be 64 bits and signed. This is
one of the basic data types used for property values. The property of interest
is located using its identifier, which is either "well-known" or obtained from the

meta-data.

October 1998

Document Management Alliance 1.0 Specification 4-250



DMA Reference
DMA Interfaces and Methods Reference

4.2.18.9.4 Return Values

Name

Description

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.

DMARC_BAD_PROPID

A property identifier is not valid.

DMARC_BAD_VALUE

The value given for a property or list element lies outside the per-
mitted range or value set, or exceeds the maximum length al-
lowed.

DMARC_DATATYPE_MISMATCH

The method invoked is inappropriate for the datatype of the
property.

DMARC_NOT_SUPPORTED

This method is not supported in the context of this session or ob-
ject.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.

4.2.18.9.5 Deferred Return Values

Name

Description

DMARC_CONSTRAINT_VIOLATED

The operation violates a constraint of the implementation.

4.2.18.10 IdmakEditProperties::PutPropValFloat64Bylndex

Support for this method is optional.

4.2.18.10.1 Syntax

DmaRC IdmaEditProperties::PutPropVa IFloat64ByIndex (
Dmalndex32 ilndex,
DmaFloat64 fFloatValue)

4.2.18.10.2 Parameters

Name Mode Description

ilndex input An index for the property that is to be modi-
fied. This index may be obtained from the
meta-data.

fFloatValue input The float value of the Property to be as-
signed.

4.2.18.10.3 Description

Assigns a Property Value as a float, which must be 64 bits and signed. This is
one of the basic data types used for property values. The property of interest
is located using its index, which is defined by the object's meta-data.
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4.2.18.10.4 Return

Values

Name

Description

DMARC_BAD_INDEX

The index specified does not reference a valid property or list el-
ement.

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.

DMARC_DATATYPE_MISMATCH

The method invoked is inappropriate for the datatype of the
property.

DMARC_NOT_SUPPORTED

This method is not supported in the context of this session or ob-
ject.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.

4.2.18.10.5 Deferred Return Values

Name

Description

DMARC_CONSTRAINT_VIOLATED

The operation violates a constraint of the implementation.

4.2.18.11 IdmaEditProperties::PutPropValldByld

Support for this method is optional.

4.2.18.11.1 Syntax

DmaRC IdmaEditProperties::PutPropVa I[ldByld (
pDmald pPropertyld,

pDmald pldVvalue)

4.2.18.11.2 Parameters

Name Mode Description

pPropertyld input A pointer to the identifier of the property to be
modified. This identifier may be well-known
or obtained from the meta-data.

pldValue input A pointer to the Id to be assigned to the prop-
erty.

4.2.18.11.3 Description

Assigns a DMA identifier valued property. The property of interest is located
using its identifier, which is either "well-known" or obtained from the meta-

data.
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4.2.18.11.4 Return Values

Name

Description

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.

DMARC_BAD_PROPID

A property identifier is not valid.

DMARC_BAD_VALUE

The value given for a property or list element lies outside the per-
mitted range or value set, or exceeds the maximum length al-
lowed.

DMARC_DATATYPE_MISMATCH

The method invoked is inappropriate for the datatype of the
property.

DMARC_NOT_SUPPORTED

This method is not supported in the context of this session or ob-
ject.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.

4.2.18.11.5 Deferred Return Values

Name

Description

DMARC_CONSTRAINT_VIOLATED

The operation violates a constraint of the implementation.

4.2.18.12 IdmakEditProperties::PutPropValldBylndex

Support for this method is optional.

4.2.18.12.1 Syntax

DmaRC IdmaEditProperties::PutPropVa lldBylndex (
Dmalndex32 ilndex,

pDmald pldVvalue)

4.2.18.12.2 Parameters

Name Mode Description

ilndex input An index for the property that is to be modi-
fied. This index may be obtained from the
meta-data.

pldValue input A pointer to the Id to be assigned to the prop-
erty.

4.2.18.12.3 Description

Assigns a DMA identifier valued property. The property of interest is indicated
by its index in the set of properties for the object.
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4.2.18.12.4 Return Values

Name

Description

DMARC_BAD_INDEX

The index specified does not reference a valid property or list el-
ement.

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.

DMARC_BAD_VALUE

The value given for a property or list element lies outside the per-
mitted range or value set, or exceeds the maximum length al-
lowed.

DMARC_DATATYPE_MISMATCH

The method invoked is inappropriate for the datatype of the
property.

DMARC_NOT_SUPPORTED

This method is not supported in the context of this session or ob-
ject.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.

4.2.18.12.5 Deferred Return Values

Name

Description

DMARC_CONSTRAINT_VIOLATED

The operation violates a constraint of the implementation.

4.2.18.13 IdmakEditProperties::PutPropVallnteger32Byld

Support for this method is optional.

4.2.18.13.1 Syntax

DmaRC IdmaEditProperties::PutPropVa lInteger32Byld (
pDmald pPropertyld,
Dmalnteger32 lintegerValue)

4.2.18.13.2 Parameters

Name Mode Description

pPropertyld input A pointer to the identifier of the property to be
modified. This identifier may be well-known
or obtained from the meta-data.

lintegerValue input The integer value of the Property to be as-
signed.

4.2.18.13.3 Description

Assigns a Property Value as a long integer, which must be 32 bits and signed.
This is one of the basic data types used for property values. The property of
interest is located using its identifier, which is either "well-known" or obtained
from the meta-data.
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4.2.18.13.4 Return Values

Name

Description

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.

DMARC_BAD_PROPID

A property identifier is not valid.

DMARC_BAD_VALUE

The value given for a property or list element lies outside the per-
mitted range or value set, or exceeds the maximum length al-
lowed.

DMARC_DATATYPE_MISMATCH

The method invoked is inappropriate for the datatype of the
property.

DMARC_NOT_SUPPORTED

This method is not supported in the context of this session or ob-
ject.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.

4.2.18.13.5 Deferred Return Values

Name

Description

DMARC_CONSTRAINT_VIOLATED

The operation violates a constraint of the implementation.

4.2.18.14 IdmakEditProperties::PutPropValinteger32ByIndex

Support for this method is optional.

4.2.18.14.1 Syntax

DmaRC IdmaEditProperties::PutPropVa linteger32ByIndex (
Dmalndex32 ilndex,
Dmalnteger32 lintegerValue)

4.2.18.14.2 Parameters

Name Mode Description

ilndex input An index for the property that is to be modi-
fied. This index may be obtained from the
meta-data.

lintegerValue input The integer value of the Property to be as-
signed.

4.2.18.14.3 Description

Assigns a Property Value as a long integer, which must be 32 bits and signed.
This is one of the basic data types used for property values. The property of
interest is located using its index, which is defined by the object's meta-data.
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4.2.18.14.4 Return Values

Name

Description

DMARC_BAD_INDEX

The index specified does not reference a valid property or list el-
ement.

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.

DMARC_BAD_VALUE

The value given for a property or list element lies outside the per-
mitted range or value set, or exceeds the maximum length al-
lowed.

DMARC_DATATYPE_MISMATCH

The method invoked is inappropriate for the datatype of the
property.

DMARC_NOT_SUPPORTED

This method is not supported in the context of this session or ob-
ject.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.

4.2.18.14.5 Deferred Return Values

Name

Description

DMARC_CONSTRAINT_VIOLATED

The operation violates a constraint of the implementation.

4.2.18.15 ldmaEditProperties::PutPropValObjectByld

Support for this method is optional.

4.2.18.15.1 Syntax

DmaRC IdmaEditProperties::PutPropValObjectByld (
pDmald pPropertyld,
Dmapv plObjectValue)

4.2.18.15.2 Parameters

Name Mode Description

pPropertyld input A pointer to the identifier of the property to be
assigned. This identifier may be well-known
or obtained from the meta-data.

plObjectValue input Ainterface for the DMA object to be assigned
to the property.

4.2.18.15.3 Description

Assigns a Property Value, in object form, to a property. The property of inter-
est is located using its identifier, which is either "well-known" or obtained from
the meta-data. This can be used, for instance, to assign a property value list
into its owning object.
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This operation must fail, with return code DMARC _ILLEGAL_OPERATION, if
applied to a list or enumeration property.

4.2.18.15.4 Return

Values

Name

Description

DMARC_BAD_OBJECT

An inappropriate object was passed as parameter to this func-
tion. For example, the object does not support a required inter-
face or is of an inappropriate class.

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.

DMARC_BAD_PROPID

A property identifier is not valid.

DMARC_DATATYPE_MISMATCH

The method invoked is inappropriate for the datatype of the
property.

DMARC_ILLEGAL_OPERATION

The operation is disallowed by the DMA Specification.

DMARC_NOT_SUPPORTED

This method is not supported in the context of this session or ob-
ject.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.

4.2.18.15.5 Deferred Return Values

Name

Description

DMARC_CONSTRAINT_VIOLATED

The operation violates a constraint of the implementation.

4.2.18.16 ldmaEditProperties::PutPropValObjectBylndex

Support for this method is optional.

4.2.18.16.1 Syntax

DmaRC IdmaEditProperties::PutPropValObjectBy  Index (
Dmalndex32 ilndex,
Dmapv plObjectValue)

4.2.18.16.2 Parameters

Name Mode Description

ilndex input An index for the property that is to be modi-
fied. This index may be obtained from the
meta-data.

plObjectValue input Ainterface for the DMA object to be assigned
to the property.
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4.2.18.16.3 Description

Assigns a Property Value, in object form, to a property. The property of inter-
est is located using its index, which is defined by the object's meta-data. This
can be used, for instance, to assign a property value list into its owning object.

This operation must fail, with return code DMARC _ILLEGAL_OPERATION, if
applied to a list or enumeration property.

4.2.18.16.4 Return Values

Name

Description

DMARC_BAD_INDEX

The index specified does not reference a valid property or list el-
ement.

DMARC_BAD_OBJECT

An inappropriate object was passed as parameter to this func-
tion. For example, the object does not support a required inter-
face or is of an inappropriate class.

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.

DMARC_DATATYPE_MISMATCH

The method invoked is inappropriate for the datatype of the
property.

DMARC_ILLEGAL_OPERATION

The operation is disallowed by the DMA Specification.

DMARC_NOT_SUPPORTED

This method is not supported in the context of this session or ob-
ject.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.

4.2.18.16.5 Deferred Return Values

Name

Description

DMARC_CONSTRAINT_VIOLATED

The operation violates a constraint of the implementation.

4.2.18.17 IdmakEditProperties::PutPropValStringByld

Support for this method is optional.

4.2.18.17.1 Syntax

DmaRC IdmaEditProperties::PutPropValStr ingByld (
pDmald pPropertyld,
pDmasString pStringValue)
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4.2.18.17.2 Parameters

Name Mode Description

pPropertyld input A pointer to the identifier of the property to be
modified. This identifier may be well-known
or obtained from the meta-data.

pStringValue input A pointer to the Property Value string to be
assigned to the property.

4.2.18.17.3 Description

Assigns a string valued property. The property of interest is located using its
identifier, which is either "well-known" or obtained from the meta-data.

4.2.18.17.4 Return

Values

Name

Description

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.

DMARC_BAD_PROPID

A property identifier is not valid.

DMARC_BAD_VALUE

The value given for a property or list element lies outside the per-
mitted range or value set, or exceeds the maximum length al-
lowed.

DMARC_DATATYPE_MISMATCH

The method invoked is inappropriate for the datatype of the
property.

DMARC_NOT_SUPPORTED

This method is not supported in the context of this session or ob-
ject.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.

4.2.18.17.5 Deferred Return Values

Name

Description

DMARC_CONSTRAINT_VIOLATED

The operation violates a constraint of the implementation.

4.2.18.18 ldmakEditProperties::PutPropValStringBylndex

Support for this method is optional.

4.2.18.18.1 Syntax

DmaRC IdmaEditProperties::PutPropValStr ingBylndex (
Dmalndex32 ilndex,
pDmasString pStringValue)
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4.2.18.18.2 Parameters

Name Mode Description

ilndex input An index for the property that is to be modi-
fied. This index may be obtained from the
meta-data.

pStringValue input A pointer to the Property Value string to be
assigned to the property.

4.2.18.18.3 Description

Assigns a string valued property. The property of interest is indicated by its in-
dex in the set of properties for the object.

4.2.18.18.4 Return Values

Name

Description

DMARC_BAD_INDEX

The index specified does not reference a valid property or list el-
ement.

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.

DMARC_BAD_VALUE

The value given for a property or list element lies outside the per-
mitted range or value set, or exceeds the maximum length al-
lowed.

DMARC_DATATYPE_MISMATCH

The method invoked is inappropriate for the datatype of the
property.

DMARC_NOT_SUPPORTED

This method is not supported in the context of this session or ob-
ject.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.

4.2.18.18.5 Deferred Return Values

Name

Description

DMARC_CONSTRAINT_VIOLATED

The operation violates a constraint of the implementation.

4.2.19 I[dmaEnumOfObject

This interface provides the methods for handling enumerators that contain ref-
erences to DMA Obijects.

4.2.19.1 IdmaEnumOfObject::GetNextObject

This method must be supported in every implementation of this interface.
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4.2.19.1.1 Syntax

DmaRC IdmaEnumOfObject::GetNextObject  (
Dmalndex32 iNumitems,

IlUnknown **pArray,

pDmalndex32 piNumReturned)

4.2.19.1.2 Parameters

Name

Mode Description

iNumlitems

input Indicates the number of items requested from
the enumeration object.

PArray

output An array with at least ulNumltems elements.
The array elements will be set to pointers to
the IlUnknown interface for the objects re-
turned.

piNumReturned

output Returns the actual number of objects re-
turned in pArray.

4.2.19.1.3 Description

This function will return the next iNumitems objects in the object enumeration.

If there are N elements remaining, but N is less than iNumitems and greater
than zero, then the first N elements of the array will be valid and the method
will return DMARC_OK. The actual number will be returned in piNumRe-
turned.

If there are no items to return, *piNumReturned will be set to zero and an error
code will be returned.

If an error occurs while generating the first object, an error code will be re-
turned, no objects will be returned, and *piNumReturned will be set to zero.
The enumeration will be positioned at the object in error.

If an error occurs while generating an object other than the first object, as
many objects as were successfully enumerated will be returned, *piNumRe-
turned will be set to the number of objects successfully returned, and
DMARC_OK will be returned. The enumeration will be positioned on the ob-
ject that caused the error.

If an error is returned, and GetNextObject is called again, an error may or may
not be returned, depending upon whether the error condition still exists. If the
error condition no longer exists (e.g., a "low memory" condition has been re-
solved), the numeration of objects will proceed normally starting at the current
position of the enumeration.

Once all objects have been enumerated, DMARC_AT _ENUM_END is re-
turned on all subsequent calls
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The array pArray will contain references to the IUnknown interface for each of
the returned objects. These interfaces must be released using the IUn-
known::Release method when no longer needed by the client, and in all cir-
cumstances *piNumReturned reflects exactly the number of such interfaces.
However, the client application may rely upon the fact that this number will be
non-zero only in the case that the method returns DMARC_OK.

4.2.19.1.4 Return Values

Name Description

DMARC_AT_ENUM_END The enumerator object is positioned at the end of the component
objects.

DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_OK (S_OK) Success.

DMARC_STALE_METADATA The metadata in the persistent store has been changed so that
it does not match the client's current copy of the metadata.

4.2.20 ldmalList

Lists are a fundamental feature in managing documents, so there are several
operations available for manipulating them and the objects contained within
them. Items within a list are kept in inserted order and can be identified by an
index (ordinal position).

The methods used to access a DMA List are segmented into two groups of in-
terfaces, the methods that allow readonly access to the list (IdmaList), and the
methods that allow modification of the list (IdmaEditList). The IdmaEditList in-
terface is only available on list objects that are editable. For each list datatype,
there is a specific interface that offers methods particular to that datatype, as
well as all the methods of IdmalList, (e.g., IdmaListOfString).

4.2.20.1 ldmalList::GetElementCount

This method must be supported in every implementation of this interface.

4.2.20.1.1 Syntax

DmaRC IdmalList::GetElementCount (
pDmalndex32 piCount)

4.2.20.1.2 Parameters

Name

Mode Description

piCount

output A pointer to the Count location.
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4.2.20.1.3 Description

Determines the number of elements in a list object, which can be used to iter-
ate through the list for processing. The number returned is only valid at the
time for inquiry, since any inserts or deletes will change the underlying list and
render the count inaccurate.

4.2.20.1.4 Return Values

Name Description
DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.
DMARC_OK (S_OK) Success.

4.2.21 IdmaListOfBinary

This interface provides the methods for handling lists that contain buffers of bi-
nary data.

This interface offers all the methods of the IdmalList interface, as well as those
listed below.

4.2.21.1 ldmalListOfBinary::GetBinary

This method must be supported in every implementation of this interface.

4.2.21.1.1 Syntax

DmaRC IdmaListOfBinary::GetBinary  (
Dmalndex32 ilndex,
DmaBinaryValue *pBinaryValue)

4.2.21.1.2 Parameters

Name Mode Description

ilndex input The ordinal position in the list to retrieve the
binary value from.

pBinaryValue output A pointer to the returned binary value.

4.2.21.1.3 Description

This function will return the binary value that resides in the ilndex-th position in
the list.

Valid values for ilndex are 0 through n-1, where nis the number of elements in
the list at the time of the call.

The caller is responsible for allocating and freeing the structure pointed to by
the pBinaryValue parameter. The memory pointed to by the pBinaryValue-

October 1998

Document Management Alliance 1.0 Specification 4-263



DMA Reference
DMA Interfaces and Methods Reference

>pbBytes field is allocated by the callee and must be freed by the caller. This
field need not be pre-initialised to NULL by the caller, and must be setto NULL
by the callee if any return code other than DMARC_OK is returned.

4.2.21.1.4 Return Values

Name Description

DMARC_BAD_INDEX The index specified does not reference a valid property or list el-
ement.

DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_OK

(S_OK) Success.

4.2.22 ldmaListOfBoolean

This interface provides the methods for handling lists that contain boolean val-
ues.

This interface offers all the methods of the IdmalList interface, as well as those
listed below.

4.2.22.1 ldmaListOfBoolean::GetBoolean

This method must be supported in every implementation of this interface.

4.2.22.1.1 Syntax

DmaRC IdmaListOfBoolean::GetBoolean (
Dmalndex32 ilndex,
pDmaBoolean pbBooleanValue)

4.2.22.1.2 Parameters

Name Mode Description

ilndex input The ordinal position in the list to retrieve the
boolean value from.

pbBooleanValue output Returns the boolean value at ilndex in the list.

4.2.22.1.3 Description

This function will return the boolean value that resides in the ilndex-th position
in the list.

Valid values for ilndex are 0 through n-1, where nis the number of elements in
the list at the time of the call.
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4.2.22.1.4 Return Values

Name Description

DMARC_BAD_INDEX The index specified does not reference a valid property or list el-
ement.

DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_OK

(S_OK) Success.

4.2.23 ldmaListOfDateTime

This interface provides methods for handling lists that contain dates.

This interface offers all the methods of the IdmaList interface, offers all the
methods of as well as those listed below.

4.2.23.1 IdmaListOfDateTime::GetDateTime

This method must be supported in every implementation of this interface.

4.2.23.1.1 Syntax

DmaRC IdmaListOfDateTime::GetDateTime (
Dmalndex32 ilndex,
ppDmaDateTime ppValue)

4.2.23.1.2 Parameters

Name Mode Description
ilndex input The ordinal position in the list of the value of
interest.

ppValue output Returns the value at ilndex in the list.
4.2.23.1.3 Description
This function will return the value that resides in the ilndex-th position in the
list.
Valid values for ilndex are 0 through n-1, where nis the number of elements in
the list at the time of the call.
4.2.23.1.4 Return Values

Name Description

DMARC_BAD_INDEX

The index specified does not reference a valid property or list el-
ement.
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Name Description
DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.
DMARC_OK (S_OK) Success.

4.2.24 ldmaListOfFloat64

This interface provides the methods for handling lists that contain 64 bit float
values.

This interface offers all the methods of the IdmalList interface, as well as those
listed below.

4.2.24.1 ldmalListOfFloat64::GetFloat64

This method must be supported in every implementation of this interface.

4.2.24.1.1 Syntax

DmaRC IdmaListOfFloat64::GetFloat64 (
Dmalndex32 ilndex,
pDmakFloat64 pfFloatValue)

4.2.24.1.2 Parameters

Name Mode Description
ilndex input The ordinal position in the list to retrieve the
float value from.

pfFloatValue output Returns the float value at ilndex in the list.
4.2.24.1.3 Description
This function will return the float value that resides in the ilndex-th position in
the list.
Valid values for ilndex are 0 through n-1, where nis the number of elements in
the list at the time of the call.
4.2.24.1.4 Return Values

Name Description

DMARC_BAD_INDEX The index specified does not reference a valid property or list el-

ement.
DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_OK

(S_OK) Success.
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4.2.25 ldmalListOfld

This interface provides methods for handling lists that contain DMA identifiers

This interface offers all the methods of the IdmalList interface, as well as those
listed below.

4.2.25.1 IdmalListOfld::Getld

This method must be supported in every implementation of this interface.

4.2.25.1.1 Syntax

DmaRC IdmalListOfid::Getld (
Dmalndex32 ilndex,
pDmald pValue)

4.2.25.1.2 Parameters

Name Mode Description
ilndex input The ordinal position in the list of the value of
interest.
pValue output Pointer to client allocated storage which the
method will populate with the value at ilndex
in the list.
4.2.25.1.3 Description
This function will return the value that resides in the ilndex-th position in the
list.
Valid values for ilndex are 0 through n-1, where nis the number of elements in
the list at the time of the call.
4.2.25.1.4 Return Values
Name Description
DMARC_BAD_INDEX The index specified does not reference a valid property or list el-
ement.
DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_OK

(S_OK) Success.

4.2.26 IdmaListOfinteger32

This interface provides the methods for handling lists that contain 32 bit inte-
ger values.
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This interface offers all the methods of the IdmalList interface, as well as those
listed below.

4.2.26.1 ldmalListOfinteger32::Getinteger32

This method must be supported in every implementation of this interface.

4.2.26.1.1 Syntax

DmaRC IdmalListOfinteger32::Getinteger32 (
Dmalndex32 ilndex,
pDmalnteger32 plintegerValue)

4.2.26.1.2 Parameters

Name Mode Description
ilndex input The ordinal position in the list to retrieve the
integer value from.

plintegerValue output Returns the integer value at ilndex in the list.
4.2.26.1.3 Description
This function will return the integer value that resides in the ilndex-th position
in the list.
Valid values for ilndex are 0 through n-1, where nis the number of elements in
the list at the time of the call.
4.2.26.1.4 Return Values

Name Description

DMARC_BAD_INDEX The index specified does not reference a valid property or list el-

ement.
DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_OK

(S_OK) Success.

4.2.27 IdmaListOfObject

This interface provides the methods for handling lists that contain references
to objects.

This interface offers all the methods of the IdmalList interface, as well as those
listed below.

4.2.27.1 ldmalListOfObject::GetObject

This method must be supported in every implementation of this interface.
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4.2.27.1.1 Syntax

DmaRC IdmaListOfObject::GetObject  (
Dmalndex32 ilndex,

DMA_REFIID riid,

pDmapv pplObjectValue)

4.2.27.1.2 Parameters

Name Mode Description

ilndex input The ordinal position in the list to retrieve the
object from.

riid input Interface Identifier for the desired interface on
resulting object.

pplObjectValue output Returns a pointer to the interface of the re-
turned object, which is set to NULL for unsuc-
cessful return codes.

4.2.27.1.3 Description

This function will return the interface for the object that resides in the ilndex-th
position in the list.

Valid values for ilndex are 0 through n-1, where nis the number of elements in
the list at the time of the call.

If the returned object does not support the interface specified by riid, the oper-
ation will fail and the result code DMARC_BAD_INTERFACE will be returned.
In case the operation is successful, the returned interface must be released
using the method IUnknown::Release.

4.2.27.1.4 Return Values

Name Description

DMARC_BAD_INDEX The index specified does not reference a valid property or list el-
ement.

DMARC_BAD_INTERFACE (E_NOINTERFACE) The requested interface is not supported
by this object.

DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_OBJECT_DELETED The object has been deleted since it was retrieved.

DMARC_OK (S_OK) Success.

DMARC_STALE_METADATA The metadata in the persistent store has been changed so that
it does not match the client's current copy of the metadata.
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4.2.28 IdmalListOfString

This interface provides methods for handling lists that contain strings of char-
acter data.

This interface offers all the methods of the IdmalList interface, as well as those
listed below.

4.2.28.1 ldmaListOfString::GetString

This method must be supported in every implementation of this interface.

4.2.28.1.1 Syntax

DmaRC IdmaListOfString::GetString  (
Dmalndex32 ilndex,
ppDmasString ppStringValue)

4.2.28.1.2 Parameters

Name Mode Description

ilndex input The ordinal position of the value of interest.

ppStringValue output Returns the string value at ilndex in the list.
4.2.28.1.3 Description
This function will return the string value that resides in the ilndex-th position in
the list.
Valid values for ilndex are 0 through n-1, where nis the number of elements in
the list at the time of the call.
4.2.28.1.4 Return Values

Name Description

DMARC_BAD_INDEX The index specified does not reference a valid property or list el-

ement.
DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_OK

(S_OK) Success.

4.2.29 IdmaObject

This is a base interface which must be supported by all DMA objects.

4.2.29.1 ldmaObiject::IsOfClass

This method must be supported in every implementation of this interface.
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4.2.29.1.1 Syntax

DmaRC IdmaObiject::IsOfClass (
pDmald pClassld,
pDmaBoolean pblsOfClass)

4.2.29.1.2 Parameters

Name Mode Description

pClassld input A pointer to the identifier of the class.

pblsOfClass output Returns DMA_TRUE if the object conformsto

the selected Class Id.

4.2.29.1.3 Description
Returns DMA_TRUE if and only if the object conforms to the selected class.
To be conformant, the specified class ID must be an identifier for a class for
which the object's class is a subclass. All DMA objects should return DMA _
TRUE if the specified class ID is dmaClass_ DMA.
4.2.29.1.4 Return Values

Name Description

DMARC_BAD_CLASSID The supplied identifier does not reference an available class of

object.
DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.
DMARC_OK (S_OK) Success.

4.2.30 IdmaObjectFactory

This interface provides access to object creation services of a DMA System
object, DocSpace object or Scope object.

4.2.30.1 IdmaObjectFactory::CreateObject

This method must be supported in every implementation of this interface.

4.2.30.1.1 Syntax

DmaRC IdmaObjectFactory::CreateObject  (
pDmald pClassld,

DMA_REFID riid,

pDmapv pplObject)
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4.2.30.1.2 Parameters

Name Mode Description
pClassld input A pointer to the identifier of the class of object
to be created. This identifier may be well-
known or obtained from the meta-data.
riid input Interface Identifier for the desired interface on
resulting object.
pplObject output Returns a pointer for the requested interface
for the object created, which will be NULL if
unsuccessful.
4.2.30.1.3 Description
This will create a new object of the class indicated by pClassld in the client's
process space. The object’s properties will be set with default values, and may
be changed using the IdmaEditProperties interface.
If the returned object does not support the interface specified by riid, the oper-
ation will fail and the result code DMARC_BAD_INTERFACE will be returned.
In case the operation is successful, the returned interface must be released
using the method IUnknown::Release.
The method gives gives DMARC_NOT_CREATABLE errors for objects which
are inappropriate to generate from the object supporting the method. For ex-
ample, a System object will not support creating independently persistable ob-
jects.
4.2.30.1.4 Return Values
Name Description
DMARC_BAD_CLASSID The supplied identifier does not reference an available class of
object.
DMARC_BAD_INTERFACE (E_NOINTERFACE) The requested interface is not supported
by this object.
DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.
DMARC_NOT_CREATABLE Creation of objects of the specified class is not supported.
DMARC_OK (S_OK) Success.
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4.2.31 IdmaOlID

Methods that deal specifically with DMA object instance identifiers.

4.2.31.1 IdmaOlID::GetDocSpaceld

This method must be supported in every implementation of this interface.

4.2.31.1.1 Syntax

DmaRC IdmaOlID::GetDocSpaceld (
pDmasString pOIID,
pDmald pDocSpaceld)

4.2.31.1.2 Parameters

Name

Mode Description

pOIID

input Pointer to the OIID

pDocSpaceld

output Pointer to a caller-allocated Dmald into which
the docspace-id component of the OIID input
parameter is extracted.

4.2.31.1.3 Description

This method extracts the docspace-id from the OIID input parameter and re-
turns the docspace-id in a Dmald structure.

There is a small well defined set of DMA return codes returned from this
method. There is no DMA supplied mechanism for mapping these return
codes into a meaningful message (e.g., IdmaSystem::GetResultCodeDescrip-
tion), until a DMA System object becomes available.

4.2.31.1.4 Return Values

Name

Description

DMARC_BAD_OIID

The supplied buffer does not contain a valid OIID.

DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_OK

(S_OK) Success.

4.2.31.2 IdmaOIlID::GetGuid

This method must be supported in every implementation of this interface.

4.2.31.2.1 Syntax

DmaRC IdmaOlID::GetGuid (
pDmasString pOIID,
pDmald pObjectGUID)
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4.2.31.2.2 Parameters

Name Mode Description
pOIID input Pointer to a DMA OIID
pObjectGUID output Pointer to a Dmald into which the object-guid
component of the OIID input parameter is ex-
tracted
4.2.31.2.3 Description
This method extracts the optional object-guid from the OIID input parameter
and returns the object-guid in a Dmald structure.
There is a small well defined set of DMA return codes returned from this
method. There is no DMA supplied mechanism for mapping DMA return codes
into a meaningful message (e.g., ldmaSystem::GetResultCodeDescription),
until a DMA System object becomes available.
4.2.31.2.4 Return Values
Name Description

DMARC_BAD_OIID

The supplied buffer does not contain a valid OIID.

DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.
DMARC_NOT_FOUND Requested item not found.
DMARC_OK (S_OK) Success.

4.2.31.3 IdmaOlID::GetObjectld Text

Support for this method is optional.

4.2.31.3.1 Syntax

DmaRC IdmaOlID::GetObjectldText (
pDmasString pOIID,
ppDmasString ppObjectText)

4.2.31.3.2 Parameters

Name Mode Description
pOIID input The OIID to be parsed.
ppObjectText output The returned object Id component

4.2.31.3.3 Description

This will extract the object identifier component from an OIID, if it is possible to
successfully parse and locate this component.
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4.2.31.3.4 Return Values

Name

Description

DMARC_BAD_OIID

The supplied buffer does not contain a valid OIID.

DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.
DMARC_NO_MEMORY (E_OUTOFMEMORY) Insufficient memory to complete the op-
eration.

DMARC_NOT_FOUND

Requested item not found.

DMARC_OK

(S_OK) Success.

4.2.31.4 IldmaOlID::GetSystemld

This method must be supported in every implementation of this interface.

4.2.31.4.1 Syntax

DmaRC IdmaOlID::GetSystemld (
pDmasString pOIID,
pDmald pSystemld)

4.2.31.4.2 Parameters

Name

Mode Description

pOIID

input Pointer to the OIID

pSystemld

output Pointer to a Dmald into which the system-id
component of the OIID input parameter is ex-
tracted

4.2.31.4.3 Description

This method extracts the system-id from the OIID input parameter and returns
the system-id in a Dmald structure.

There is a small well defined set of DMA return codes returned from this
method. There is no DMA supplied mechanism for mapping these return
codes into a meaningful message (e.g., IdmaSystem::GetResultCodeDescrip-
tion), until a DMA System object becomes available.

4.2.31.4.4 Return Values

Name

Description

DMARC_BAD_OIID

The supplied buffer does not contain a valid OIID.

DMARC_BAD_PARAM

ETER (E_INVALIDARG) Invalid input parameter.

DMARC_OK

(S_OK) Success.
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4.2.32 IdmaProgressCallback

Methods supporting the ability of DMA methods to report progress to their call-
ers. This interface may be implemented by a client-provided COM object; sup-
port is not required by any of the DMA obijects.

4.2.32.1 ldmaProgressCallback::ReportProgress

This method must be supported in every implementation of this interface.

4.2.32.1.1 Syntax

DmaRC IdmaProgressCallback::ReportProgress  (
DmaRC rcProgressStatus,

DmaUlInteger32 ulProgressNumerator,
DmaUlInteger32 ulProgressDenominator,
DmaBoolean bAbortAllowed)

4.2.32.1.2 Parameters

Name Mode Description

rcProgressStatus input A DMA return code that indicates the status of
the underlying operation’s progress at this
point. DMARC_OK always indicates that the
operation is proceeding normally. Any other
value is for a defined exception that the re-
quester has the option of ignoring.

ulProgressNumerator input The numerator of a fraction that represents
fraction of completion of the underlying oper-
ation.

ulProgressDenominator input The denominator of a fraction that represents

fraction of completion. If the ulProgressDe-
nominator is nonzero, then ulProgressNu-
merator / ulProgressDenominator * 100 % is
the percentage of completion of the opera-
tion. If ulProgressDenominator is zero, the
caller is unable to supply any information
about the degree of completeness of the op-
eration.

bAbortAllowed input If DMA_TRUE, the underlying operation in
progress can be aborted at this point; if DMA_
FALSE it cannot (and the return code from
ReportProgress will be ignored). Successive
calls can pass in different values for bAbortAl-
lowed.

4.2.32.1.3 Description

This method provides a way for potentially long-running DMA methods to re-
port back on their progress. When a client supplies an IdmaProgressCallback
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interface pointer to a method which accepts such an argument, that method
may provide a 'percentage done' indication via ReportProgress(). Report-
Progress() also allows the caller to request that the method may be aborted.

Implementations of ReportProgress() must always return to their caller, and
(because their execution delays the underlying method) should execute
quickly. They should normally return DMARC_OK. Any other error code will
be considered as a request to abort the underlying method.

There are no guarantees that ReportProgress() will ever be called, that a re-
guested abort will take place, or that a non-zero value will ever be supplied for
nProgressDenominator. If nProgressDenominator is nonzero, the callback pro-
cedure cannot rely on the percentage done being non-decreasing.

There are certain guarantees. (1) Once the denominator is nonzero,it stays
nonzero. (2) If the denominator is ever nonzero, the percentage done will
never be more than 100%, and the percent done can increase, decrease, or
stay the same. (3) The client must be written so that the ReportProgress
method might never be called, and, if it is, it may be called repeatedly, even af-
ter it instructs the underlying method to abort.

4.2.32.1.4 Return Values

Name

Description

DMARC_ABORT

The progress callback indicated that the method should be
aborted.

DMARC_OK

(S_OK) Success.

4.2.33 IdmaProperties

This interface provides read-only access to DMA property values of any DMA
base property type: Binary, Boolean, DateTime, Float, Identifier, Integer, Ob-
ject, or String. Properties may be chosen either by their index in the object's
class description list, or by their property identifier (e.g. dmaProp_Rendition-
sPresent). Both indices and property ids can be found from the object's meta-
data. Some Property Ids are well known and can be used directly without in-
vestigation of the meta-data.

The methods used to access DMA Properties are segmented into two inter-
faces, the methods that allow readonly access to the properties (IdmaProper-
ties), and the methods that allow modification of the properties
(IdmaEditProperties).

When a caller requests the value of a property of type String, DateTime, or Bi-
nary, the called method allocates storage for the property value (using the
DMA system allocator), and passes back a pointer to the allocated storage. It
is the caller's responsibility to free that storage when it is no longer needed --
again using the DMA system allocator.
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4.2.33.1 IdmaProperties::GetPropValBinaryByld

Support for this method is optional.

4.2.33.1.1 Syntax

DmaRC IdmaProperties::GetPropValBinaryByld  (
pDmald pPropertyld,
DmaBinaryValue *pBinaryValue)

4.2.33.1.2 Parameters

Name

Mode

Description

pPropertyld

input

A pointer to the identifier of the property to be
obtained. This identifier may be well-known
or obtained from the meta-data.

pBinaryValue

output

A pointer to the DmaBinaryValue structure
that describes the returned value.

4.2.33.1.3 Description

Returns a binary property value -- a fixed number of bytes of arbitrary format.
This is one of the basic data types used for property values. The property of
interest is located using its identifier, which is either "well-known" or obtained
from the meta-data.

The caller is responsible for allocating and freeing the structure pointed to by
the pBinaryValue parameter. The memory pointed to by the pBinaryValue-
>pbBytes field is allocated by the callee and must be freed by the caller. This
field need not be pre-initialised to NULL by the caller, and must be setto NULL
by the callee if any return code other than DMARC_OK is returned.

4.2.33.1.4 Return Values

Name

Description

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.

DMARC_BAD_PROPID

A property identifier is not valid.

DMARC_DATATYPE_MISMATCH

The method invoked is inappropriate for the datatype of the
property.

DMARC_NOT_SUPPORTED

This method is not supported in the context of this session or ob-
ject.

DMARC_OK

(S_OK) Success.

DMARC_VALUE_NOT_SET

The requested property currently has no value.

4.2.33.2 IdmaProperties::GetPropValBinaryBylndex

Support for this method is optional.
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4.2.33.2.1 Syntax

DmaRC IdmaProperties::GetPropValBinaryBylndex  (
Dmalndex32 ilndex,
DmaBinaryValue *pBinaryValue)

4.2.33.2.2 Parameters

Name

Mode

Description

ilndex

input

An index for the property that is to be ob-
tained. This index may be obtained from the
meta-data.

pBinaryValue

output

A pointer to the Property Value location. If
unsuccessful, the bytes at this location will re-
main unchanged.

4.2.33.2.3 Description

Returns a binary property value -- a fixed number of bytes of arbitrary
format. This is one of the basic data types used for property values. The

property of interest is located using its index, which is defined by the object's

Class Description.

The caller is responsible for allocating and freeing the structure pointed to by
the pBinaryValue parameter. The memory pointed to by the pBinaryValue-
>pbBytes field is allocated by the callee and must be freed by the caller. This
field need not be pre-initialised to NULL by the caller, and must be setto NULL
by the callee if any return code other than DMARC_OK is returned.

4.2.33.2.4 Return Values

Name

Description

DMARC_BAD_INDEX

The index specified does not reference a valid property or list el-
ement.

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.

DMARC_DATATYPE_MISMATCH

The method invoked is inappropriate for the datatype of the
property.

DMARC_NOT_SUPPORTED

This method is not supported in the context of this session or ob-
ject.

DMARC_OK

(S_OK) Success.

DMARC_VALUE_NOT_SET

The requested property currently has no value.

4.2.33.3 IdmaProperties::GetPropValBooleanByld

Support for this method is optional.
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4.2.33.3.1 Syntax

DmaRC IdmaProperties::GetPropValBooleanByld  (
pDmald pPropertyld,
pDmaBoolean pbBooleanValue)

4.2.33.3.2 Parameters

Name Mode Description
pPropertyld input A pointer to the identifier of the property to be
obtained. This identifier may be well-known
or obtained from the meta-data.
pbBooleanValue output Returns the boolean value for the indicated
property.
4.2.33.3.3 Description
Returns a boolean property value. This is one of the basic data types used for
property values. The property of interest is located using its identifier, which is
either "well-known" or obtained from the meta-data.
4.2.33.3.4 Return Values
Name Description
DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.
DMARC_BAD_PROPID A property identifier is not valid.
DMARC_DATATYPE_MISMATCH The method invoked is inappropriate for the datatype of the
property.
DMARC_NOT_SUPPORTED This method is not supported in the context of this session or ob-
ject.
DMARC_OK (S_OK) Success.
DMARC_VALUE_NOT_SET The requested property currently has no value.

4.2.33.4 IdmaProperties::GetPropValBooleanBylndex

Support for this method is optional.

4.2.33.4.1 Syntax

DmaRC IdmaProperties::GetPropValBooleanBylndex  (
Dmalndex32 ilndex,
pDmaBoolean pbBooleanValue)
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4.2.33.4.2 Parameters

Name Mode Description
ilndex input An index for the property that is to be ob-
tained. This index may be obtained from the
meta-data.
pbBooleanValue output Returns the boolean value for the indicated
property.
4.2.33.4.3 Description
Returns a boolean property value. This is one of the basic data types used for
property values. The property of interest is located using its index, which is
defined by the object's Class Description.
4.2.33.4.4 Return Values
Name Description

DMARC_BAD_INDEX

ement.

The index specified does not reference a valid property or list el-

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.

DMARC_DATATYPE_MISMATCH

property.

The method invoked is inappropriate for the datatype of the

DMARC_NOT_SUPPORTED

ject.

This method is not supported in the context of this session or ob-

DMARC_OK

(S_OK) Success.

DMARC_VALUE_NOT_SET

The requested property currently has no value.

4.2.33.5 ldmaProperties::GetPropValDateTimeByld

Support for this method is optional.

4.2.33.5.1 Syntax

DmaRC IdmaProperties::GetPropValDateTimeByld  (

pDmald pPropertyld,

ppDmaDateTime ppDateTimeValue)

4.2.33.5.2 Parameters

Name Mode Description

pPropertyld input A pointer to the identifier of the property to be
obtained. This identifier may be well-known
or obtained from the meta-data.

ppDateTimeValue output A pointer to the returned DateTime, which will
be set to NULL if unsuccessful.
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4.2.33.5.3 Description

Returns a DateTime property value, which is a specialization of a DMAString.
This is one of the basic data types used for property values. The property of
interest is located using its identifier, which is either "well-known" or obtained
from the meta-data.

This method, if successful, allocates a DmaDateTime and passes ownership
to the caller.

4.2.33.5.4 Return Values

Name Description
DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.
DMARC_BAD_PROPID A property identifier is not valid.
DMARC_DATATYPE_MISMATCH The method invoked is inappropriate for the datatype of the
property.
DMARC_NOT_SUPPORTED This method is not supported in the context of this session or ob-
ject.
DMARC_OK (S_OK) Success.
DMARC_VALUE_NOT_SET The requested property currently has no value.
4.2.33.6 ldmaProperties::GetPropValDateTimeBylndex
Support for this method is optional.
4.2.33.6.1 Syntax
DmaRC IdmaProperties::GetPropValDateTimeBylIndex  (
Dmalndex32 ilndex,
ppDmaDateTime ppDateTimeValue)
4.2.33.6.2 Parameters
Name Mode Description
ilndex input An index for the property that is to be ob-
tained. This index may be obtained from the
meta-data.
ppDateTimeValue output A pointer to the returned DateTime, which will
be set to NULL if unsuccessful.

4.2.33.6.3 Description

Returns a DateTime property value, which is a specialization of DMAString.
The property of interest is located using its index, which is defined by the ob-
ject's Class Description.
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This method, if successful, allocates a DmaDateTime and passes ownership
to the caller.

4.2.33.6.4 Return Values

Name Description

DMARC_BAD_INDEX The index specified does not reference a valid property or list el-
ement.

DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_DATATYPE_MISMATCH The method invoked is inappropriate for the datatype of the
property.

DMARC_NOT_SUPPORTED This method is not supported in the context of this session or ob-
ject.

DMARC_OK (S_OK) Success.

DMARC_VALUE_NOT_SET The requested property currently has no value.

4.2.33.7 ldmaProperties::GetPropValFloat64Byld

Support for this method is optional.

4.2.33.7.1 Syntax

DmaRC IdmaProperties::GetPropValFloat64Byld  (
pDmald pPropertyld,
pDmakFloat64 pfFloatValue)

4.2.33.7.2 Parameters

Name Mode Description

pPropertyld input A pointer to a string containing the identifier
of the property to be obtained. This identifier
may be well-known or obtained from the
meta-data.

pfFloatValue output Returns the float value of the Property.

4.2.33.7.3 Description

Returns a 64 bit float property Value. This is one of the basic data types used
for property values. The property of interest is located using its identifier,
which is either "well-known" or obtained from the meta-data.
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4.2.33.7.4 Return Values

Name Description
DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.
DMARC_BAD_PROPID A property identifier is not valid.
DMARC_DATATYPE_MISMATCH The method invoked is inappropriate for the datatype of the
property.
DMARC_NOT_SUPPORTED This method is not supported in the context of this session or ob-
ject.
DMARC_OK (S_OK) Success.
DMARC_VALUE_NOT_SET The requested property currently has no value.
4.2.33.8 ldmaProperties::GetPropValFloat64Bylndex
Support for this method is optional.
4.2.33.8.1 Syntax
DmaRC IdmaProperties::GetPropValFloat64Bylndex  (
Dmalndex32 ilndex,
pDmakFloat64 pfFloatValue)
4.2.33.8.2 Parameters
Name Mode Description
ilndex input An index for the property that is to be ob-
tained. This index may be obtained from the
meta-data.
pfFloatValue output Returns the float value of the Property.
4.2.33.8.3 Description
Returns a 64 bit float property Value. This is one of the basic data types used
for property values. The property of interest is located using its index, which is
defined by the object's Class Description.
4.2.33.8.4 Return Values
Name Description
DMARC_BAD_INDEX The index specified does not reference a valid property or list el-
ement.
DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_BAD_VALUE

The value given for a property or list element lies outside the per-
mitted range or value set, or exceeds the maximum length al-
lowed.
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Name Description
DMARC_DATATYPE_MISMATCH The method invoked is inappropriate for the datatype of the
property.
DMARC_NOT_SUPPORTED This method is not supported in the context of this session or ob-
ject.
DMARC_OK (S_OK) Success.
DMARC_VALUE_NOT_SET The requested property currently has no value.
4.2.33.9 IdmaProperties::GetPropValldByld
Support for this method is optional.
4.2.33.9.1 Syntax
DmaRC IdmaProperties::GetPropValldByld  (
pDmald pPropertyld,
pDmald pldVvalue)
4.2.33.9.2 Parameters
Name Mode Description
pPropertyld input A pointer to the identifier of the property to be
obtained. This identifier may be well-known
or obtained from the meta-data.
pldValue output Pointer to client-allocated storage, which the
method will populate with the Id value
4.2.33.9.3 Description
Returns a Property Value in DMA Id form. This is one of the basic data types
used for property values. The property of interest is located using its identifier,
which is either "well-known" or obtained from the meta-data.
4.2.33.9.4 Return Values
Name Description
DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.
DMARC_BAD_PROPID A property identifier is not valid.
DMARC_DATATYPE_MISMATCH The method invoked is inappropriate for the datatype of the
property.
DMARC_NOT_SUPPORTED This method is not supported in the context of this session or ob-
ject.
DMARC_OK (S_OK) Success.
DMARC_VALUE_NOT_SET The requested property currently has no value.
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4.2.33.10 IdmaProperties::GetPropValldBylndex

Support for this method is optional.

4.2.33.10.1 Syntax

DmaRC IdmaProperties::GetPropValldBylndex  (
Dmalndex32 ilndex,

pDmald pldVvalue)

4.2.33.10.2 Parameters

Name Mode Description
ilndex input An index for the property that is to be ob-
tained. This index may be obtained from the
meta-data.
pldValue output Pointer to client-allocated storage, which the
method will populate with the Id value
4.2.33.10.3 Description
Returns a Property Value as a DMA Id, which is one of the basic data types
used for property values. The property of interest is located using its index,
which is defined by the object's Class Description.
4.2.33.10.4 Return Values
Name Description

DMARC_BAD_INDEX

The index specified does not reference a valid property or list el-
ement.

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.

DMARC_DATATYPE_MISMATCH

The method invoked is inappropriate for the datatype of the
property.

DMARC_NOT_SUPPORTED

This method is not supported in the context of this session or ob-
ject.

DMARC_OK

(S_OK) Success.

DMARC_VALUE_NOT_SET

The requested property currently has no value.

4.2.33.11 IdmaProperties::GetPropValinteger32Byld

Support for this method is optional.

4.2.33.11.1 Syntax

DmaRC IdmaProperties::GetPropValinteger32Byld  (
pDmald pPropertyld,
pDmalnteger32 plintegerValue)
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4.2.33.11.2 Parameters

Name Mode Description
pPropertyld input A pointer to a string containing the identifier of
the property to be obtained. This identifier
may be well-known or obtained from the
meta-data.
plintegerValue output The integer value of the Property.
4.2.33.11.3 Description
Returns a 32 bit signed integer property value. This is one of the basic data
types used for property values. The property of interest is located using its
identifier, which is either "well-known" or obtained from the meta-data.
4.2.33.11.4 Return Values
Name Description
DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.
DMARC_BAD_PROPID A property identifier is not valid.
DMARC_DATATYPE_MISMATCH The method invoked is inappropriate for the datatype of the
property.
DMARC_NOT_SUPPORTED This method is not supported in the context of this session or ob-
ject.
DMARC_OK (S_OK) Success.
DMARC_VALUE_NOT_SET The requested property currently has no value.
4.2.33.12 IdmaProperties::GetPropValinteger32ByIndex
4.2.33.12.1 Support for this method is optional.
Syntax
DmaRC IdmaProperties::GetPropValinteger32ByIndex  (
Dmalndex32 ilndex,
pDmalnteger32 plintegerValue)
4.2.33.12.2 Parameters
Name Mode Description
ilndex input An index for the property that is to be ob-
tained. This index may be obtained from the
meta-data.
plintegerValue output The integer value of the Property.
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4.2.33.12.3 Description

Returns a 32 bit signed integer property value. This is one of the basic data
types used for property values. The property of interest is located using its in-
dex, which is defined by the object's Class Description.

4.2.33.12.4 Return Values

Name Description

DMARC_BAD_INDEX The index specified does not reference a valid property or list el-
ement.

DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_DATATYPE_MISMATCH The method invoked is inappropriate for the datatype of the
property.

DMARC_NOT_SUPPORTED This method is not supported in the context of this session or ob-
ject.

DMARC_OK (S_OK) Success.

DMARC_VALUE_NOT_SET The requested property currently has no value.

4.2.33.13 IdmaProperties::GetPropValObjectByld

Support for this method is optional.

4.2.33.13.1 Syntax

DmaRC IdmaProperties::GetPropValObjectByld  (
pDmald pPropertyld,

DMA_REFIID riid,

pDmapv pplObjectValue)

4.2.33.13.2 Parameters

Name Mode Description

pPropertyld input A pointer to the identifier of the property to be
obtained. This identifier may be well-known
or obtained from the meta-data.

riid input Interface Identifier for the desired interface on
resulting object.

pplObjectValue output An interface on the returned object, which will
be setto NULL for unsuccessful return codes.

4.2.33.13.3 Description

Returns an object valued property. This operation will be successful only for
properties that are of type "object". This allows properties to be containers,
lists of property values, or complex types. The property of interest is located

October 1998

Document Management Alliance 1.0 Specification 4-288



DMA Reference
DMA Interfaces and Methods Reference

using its identifier, which is either "well-known" or obtained from the meta-
data.

If the returned object does not support the interface specified by riid, the oper-
ation will fail and the result code DMARC_BAD_INTERFACE will be returned.
In case the operation is successful, the returned interface must be released
using the method IUnknown::Release.

The returned object is obtained by reference. If there is an already-bound
value for the object-valued property, an interface on that value is returned. If
there is no already-bound value, and a value is defined, an appropriate DMA
object is obtained, bound, and its selected interface returned. Sometimes, an
existing object will be bound (i.e., for the dmaProp_This property). In other
cases, a completely new object may be supplied, as for the default initial value
of a never-set list-valued property. And at other times, a new scratchpad of an
existing persistent object will be created and bound in conformance with the
by-reference rules of the DMA object model.

An exception is made for enumeration objects -- all access to enumeration-val-
ued properties return interfaces to a fresh enumeration object reset to the be-
ginning of the sequence. Enumeration-valued properties always behave as if
they are not already bound.

If this method is applied to a list or enumeration property, it may never return
DMARC_VALUE_NOT_SET. That is, all other error conditions notwithstand-
ing, an interface to a list or enumeration object must always be delivered, even
though the list or enumeration may be empty.

4.2.33.13.4 Return Values

Name

Description

DMARC_BAD_INTERFACE

(E_NOINTERFACE) The requested interface is not supported
by this object.

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.

DMARC_BAD_PROPID

A property identifier is not valid.

DMARC_DATATYPE_MISMATCH

The method invoked is inappropriate for the datatype of the
property.

DMARC_NOT_AUTHENTICATED

The user is not authenticated.

DMARC_NOT_SUPPORTED

This method is not supported in the context of this session or ob-
ject.

DMARC_OK

(S_OK) Success.

DMARC_STALE_METADATA

The metadata in the persistent store has been changed so that
it does not match the client's current copy of the metadata.

DMARC_VALUE_NOT_SET

The requested property currently has no value.
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4.2.33.14 IdmaProperties::GetPropValObjectBylndex

Support for this method is optional.

4.2.33.14.1 Syntax

DmaRC IdmaProperties::GetPropValObjectBylndex  (
Dmalndex32 ilndex,

DMA_REFIID riid,

pDmapv pplObjectValue)

4.2.33.14.2 Parameters

Name Mode Description

ilndex input An index for the property that is to be ob-
tained. This index may be obtained from the
meta-data.

riid input Interface Identifier for the desired interface on
resulting object.

pplObjectValue output An interface on the returned object, which will
be setto NULL for unsuccessful return codes.

4.2.33.14.3 Description

Returns an object valued property. This operation will be successful only for
properties that are of type "object". This allows properties to be containers,
lists of property values, or complex types. The property of interest is located
using its index, which is defined by the object's Class Description.

If the returned object does not support the interface specified by riid, the oper-
ation will fail and the result code DMARC_BAD_INTERFACE will be returned.
In case the operation is successful, the returned interface must be released
using the method IUnknown::Release.

The returned object is obtained by reference. If there is an already-bound
value for the object-valued property, an interface on that value is returned. If
there is no already-bound value, and a value is defined, an appropriate DMA
object is obtained, bound, and its selected interface returned. Sometimes, an
existing object will be bound (i.e., for dmaProp_This). In other cases, a com-
pletely new object may be supplied, as for the default initial value of a never-
set list-valued property. And at other times, a new scratchpad of an existing
persistent object will be created and bound in conformance with the by-refer-
ence rules of the DMA object model.

An exception is made for enumeration objects -- all access to enumeration-val-
ued properties return interfaces to a fresh enumeration object reset to the be-
ginning of the sequence. Each time the property is accessed, enumeration-
valued properties behave as if they are not already bound.
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If this method is applied to a list or enumeration property, it may never return
DMARC_VALUE_NOT_SET. That is, all other error conditions notwithstand-
ing, an interface to a list or enumeration object must always be delivered, even
though the list or enumeration may be empty.

4.2.33.14.4 Return Values

Name Description

DMARC_BAD_INDEX The index specified does not reference a valid property or list el-
ement.

DMARC_BAD_INTERFACE (E_NOINTERFACE) The requested interface is not supported
by this object.

DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_DATATYPE_MISMATCH The method invoked is inappropriate for the datatype of the
property.

DMARC_NOT_AUTHENTICATED The user is not authenticated.

DMARC_NOT_SUPPORTED This method is not supported in the context of this session or ob-
ject.

DMARC_OK (S_OK) Success.

DMARC_STALE_METADATA The metadata in the persistent store has been changed so that

it does not match the client's current copy of the metadata.

DMARC_VALUE_NOT_SET The requested property currently has no value.

4.2.33.15 IdmaProperties::GetPropValStringByld

Support for this method is optional.

4.2.33.15.1 Syntax

DmaRC IdmaProperties::GetPropValStringByld
pDmald pPropertyld,
ppDmastring ppStringValue)

4.2.33.15.2 Parameters

Name Mode Description

pPropertyld input A pointer to the identifier of the property to be
obtained. This identifier may be well-known
or obtained from the meta-data.

ppStringValue output A pointer to the returned string, which will be
set to NULL if unsuccessful.
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4.2.33.15.3 Description

Returns a DMAString-valued property value. This is one of the basic data
types used for property values. The property of interest is located using its
identifier, which is either "well-known" or obtained from the meta-data.

This method, if successful, allocates a DmaString and passes ownership to
the caller.

4.2.33.15.4 Return Values

Name Description
DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.
DMARC_BAD_PROPID A property identifier is not valid.
DMARC_DATATYPE_MISMATCH The method invoked is inappropriate for the datatype of the
property.
DMARC_NOT_SUPPORTED This method is not supported in the context of this session or ob-
ject.
DMARC_OK (S_OK) Success.
DMARC_VALUE_NOT_SET The requested property currently has no value.
4.2.33.16 ldmaProperties::GetPropValStringBylndex
Support for this method is optional.
4.2.33.16.1 Syntax
DmaRC IdmaProperties::GetPropValStringByIndex  (
Dmalndex32 ilndex,
ppDmasString ppStringValue)
4.2.33.16.2 Parameters
Name Mode Description
ilndex input An index for the property that is to be ob-
tained. This index may be obtained from the
meta-data.
ppStringValue output A pointer to the returned string, which will be
set to NULL if unsuccessful.

4.2.33.16.3 Description

Returns a DMAString-valued property value, which is one of the basic data
types used for property values. The property of interest is located using its in-
dex, which is defined by the object's Class Description.
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This method, if successful, allocates a DmaString and passes ownership to
the caller.

4.2.33.16.4 Return Values

Name Description

DMARC_BAD_INDEX The index specified does not reference a valid property or list el-
ement.

DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_DATATYPE_MISMATCH The method invoked is inappropriate for the datatype of the
property.

DMARC_NOT_SUPPORTED This method is not supported in the context of this session or ob-
ject.

DMARC_OK (S_OK) Success.

DMARC_VALUE_NOT_SET The requested property currently has no value.

4.2.34 IdmaRelationshipOrdering

This interface provides methods for manipulating the relative ordering of multi-
ple relationship 'arrows' pointing out of a single Head or into a single Talil.

The methods below affect only the local scratch copies of the objects. To
make these changes persistent, IdlmaConnection::ExecuteChange() or Idma-
Batch::ExecuteChanges() must be invoked on the relationship object.

4.2.34.1 IdmaRelationshipOrdering::SetOrdering

Support for this method is optional.

4.2.34.1.1 Syntax

DmaRC IdmaRelationshipOrdering::SetOrdering
Dmapv plHeadRelationship,

Dmalnteger32 ulHeadWhere,

Dmapv plTailRelationship,

Dmalnteger32 ulTailWhere)

4.2.34.1.2 Parameters

Name

Mode Description

plHeadRelationship

input Another Relationship object of the same
class as the current object. The current ob-
ject and plHeadRelationship object must
have a common Head object.

ulHeadWhere

input Position of the current object relative to pl-
HeadRelationship object.
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Name

Mode Description

plTailRelationship

input Another Relationship object of the same
class as the current object. The current ob-
ject and plTailRelationship object must have
a common Tail object.

ulTailWhere

input Position of the current object relative to pl-
TailRelationship object.

4.2.34.1.3 Description

This method manipulates the relative ordering of multiple relationship 'arrows'
pointing out of a single Head or into a single Tail. It allows inserting before or
after a specified existing relationship object, or first or last in the enumeration,
or in an arbitrary document-space-defined order.

The values for ulHeadWhere and ulTailWhere are selected from the following
set: DMA_POS_BEFORE inserts the current object immediately before the
other object. DMA_POS_AFTER inserts the current object immediately after
the other object. DMA_POS_FIRST inserts the current object as the first ele-
ment of the enumeration. DMA_POS_LAST inserts the current object as the
last element of the enumeration. DMA_POS_NO_CHANGE does not change
the ordering (useful for setting an initial ordering). DMA_POS_DEFAULT
leaves the choice of where the current object is inserted up to the doc space
implementation. Only DMA_POS_DEFAULT is required to be supported if this
interface is implemented. For DMA_POS_FIRST and DMA_POS_LAST, the
‘other object' argument must be NULL.

In the context of containment, the Head and Tail properties of a Referential
Containment Relationship object, for instance, are objects of class Contain-
able and Container, respectively. The reflective property for Head is Contain-
ers in an object of class Containable. The reflective property for Tail is
Containees in an object of class Container. Thus, invoking this method on a
Referential Containment Relationship object after setting the Head and Tail
properties will insert the relationship object into the Containers and Contain-
ees enumerations of the related Containable and Container objects.

Similarly, the Head and Tail properties of a Direct Containment Relationship
object are objects of class Containable and Container, respectively. The re-
flective property pairs are Head and Parent, and Tail and Children. Note that
Parent is a singleton Direct Containment Relationship object, rather than an
enumeration, due to the 1:N nature of direct containment. In this case, the
only valid values for plHeadRelationship and ulHeadWhere are null and DMA _
POS_DEFAULT, respectively.

If multiple calls are made to this method without intervening calls on Exe-
cuteChange or ExecuteChanges, each such call completely replaces the in-
tended effect of the preceding call. Thus, when ExecuteChange or
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ExecuteChanges is invoked, the only ordering change to the persistent store
will be those reflecting the most recent call to SetOrdering.

4.2.34.1.4 Return Values

Name

Description

DMARC_BAD_OBJECT

An inappropriate object was passed as parameter to this func-
tion. For example, the object does not support a required inter-
face or is of an inappropriate class.

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.

DMARC_CONFLICTING_OPERATION

The call on this primary intentional method logically conflicts with
a prior call on a different primary intentional method.

DMARC_NOT_SUPPORTED

This method is not supported in the context of this session or ob-
ject.

DMARC_OK

(S_OK) Success.

DMARC_READ_ONLY

Method failed because an object or property is read-only.

DMARC_UNSUPPORTED_ORDERING

An unacceptable value was provided for an ordering parameter.

4.2.35 ldmaResultSet

The ldmaResultSet interface provides the methods specific to a result set ob-
ject, such as asking when search results are available, retrieving those results,
terminating and restarting a search.

4.2.35.1 IdmaResultSet::GetNextResultRow

This method must be supported in every implementation of this interface.

4.2.35.1.1 Syntax

DmaRC IdmaResultSet::GetNextResultRow  (

DMA_REFIID riid,

pDmapv pplResultRow)

4.2.35.1.2 Parameters

Name Mode Description

riid input The Id of the desired interface on the result
row object.

pplResultRow ouput Location in which to return an interface to the
result row object

4.2.35.1.3 Description

This method returns the next query result row (dmaClass_QueryResultRow),

if any.
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4.2.35.1.4 Return Values

Name

Description

DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_MAX_ROWS

A result set was truncated because it exceeded the maximum
result items parameter.

DMARC_NO_MEMORY (E_OUTOFMEMORY) Insufficient memory to complete the op-
eration.
DMARC_OK (S_OK) Success.

DMARC_QUERY_AT_END The query ran to successful completion without encountering

any constraints on time limits, number of rows generated, or any
other constraints, and there are no more result rows that satisfy
the query. A result row is not returned. No more result rows will
be returned unless ReExecuteQuery is executed.

DMARC_RESULTS _TRUNCATED The result set was truncated explicitly by a call on IdmaResult-

Set:: TerminateResults. No further rows will be returned unless
ReExecuteQuery is executed. This is a failure code - no row is
returned.

DMARC_TIMEOUT

A time limit has been exceeded.

4.2.35.2 ldmaResultSet::IsResultReady

Support for this method is optional.

4.2.35.2.1 Syntax

DmaRC IdmaResultSet::IsResultReady (
pDmaBoolean pbisReady)

4.2.35.2.2 Parameters

Name

Mode Description

pblsReady

output Returns DMA_TRUE if the search results are
ready to be delivered.

4.2.35.2.3 Description

Poll to see if the results are ready to be delivered. When the IdmaScope::Exe-
cuteSearch method returns, the search operation may not be complete (e.qg.,
the result set may not be ready to deliver its results). The pblsReady parame-
ter will be set to the value DMA_FALSE if the results are not ready, and will be
set to DMA_TRUE if at least one result set item is ready to be delivered.

In more detail, DMA_TRUE is returned if at least one result set item can be re-
turned by GetNextResultRow without blocking, or if all the rows satisfying the
search criteria have been returned, or because the result set has been trun-
cated (see the MaximumResultltems property of the query object) and the last
available row has already been returned by GetNextResultRow.
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This method will not return FALSE indefinitely if there are any results rows that

can be generated.

Note that support of this method is optional. A document space may choose
to implement synchronous searches (ExecuteSearch does not return until all
results are ready). If this method is supported, a document space may choose
to generate result items as a side effect of calls upon it.

4.2.35.2.4 Return Values

Name

Description

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.

DMARC_NOT_SUPPORTED

This method is not supported in the context of this session or ob-

ject.

DMARC_OK

(S_OK) Success.

DMARC_RESULTS_TRUNCATED

The result set was truncated explicitly by a call on IdmaResult-
Set:: TerminateResults. No further rows will be returned unless
ReExecuteQuery is executed. This is a failure code - no row is

returned.

4.2.35.3 ldmaResultSet::ReExecuteQuery

This method must be supported in every implementation of this interface.

4.2.35.3.1 Syntax

DmaRC IdmaResultSet::ReExecuteQuery (

Dmapv plCallback)

4.2.35.3.2 Parameters

Name Mode

Description

plCallback input

Pointer to a callback interface whose Report-
Progress method will optionally be called at
regular intervals during this function call. This
pointer may be NULL.

4.2.35.3.3 Description

This method performs processing necessary for reexecution of the query
against the persistent store, so that GetNextResultRow can be called to gen-
erate a fresh sequence of query result rows.
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4.2.35.3.4 Return Values

Name Description

DMARC_ABORT The progress callback indicated that the method should be
aborted.

DMARC_NO_MEMORY (E_OUTOFMEMORY) Insufficient memory to complete the op-
eration.

DMARC_OK (S_OK) Success.

4.2.35.4 IdmaResultSet:: TerminateResults

This method must be supported in every implementation of this interface.

4.2.35.4.1 Syntax

DmaRC IdmaResultSet::TerminateResults ()

4.2.35.4.2 Description

Terminate delivery of result rows for this result set.

After a successful call to TerminateResults, any of the non-inherited IdmaRe-
sultSet methods return DMARC _RESULTS_TRUNCATED until ReExecute-
Query is called.

4.2.35.4.3 Return Values

Name Description
DMARC_OK (S_OK) Success.
DMARC_RESULTS _TRUNCATED The result set was truncated explicitly by a call on IdmaResult-

Set:: TerminateResults. No further rows will be returned unless
ReExecuteQuery is executed. This is a failure code - no row is
returned.

4.2.36 IdmaScope

The ldmaScope interface provides methods specific to a DMA scope, such as
executing a query.

4.2.36.1 ldmaScope::ExecuteSearch

This method must be supported in every implementation of this interface.

4.2.36.1.1 Syntax

DmaRC IdmaScope::ExecuteSearch (
Dmapv plQueryObject,
Dmapv plCallback,
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DmaBoolean bRequestElimination,
DMA_REFIID riidResultSet,
pDmapv pplResultSet)

4.2.36.1.2 Parameters

Name

Mode Description

plQueryObject

input This is the query object that specifies the
query to be performed.

plCallback

input This is a pointer to a callback interface whose
ReportProgress method will optionally be
called at regular intervals during this function
call. This pointer may be NULL.

bRequestElimination

input If TRUE, this requests the scope to eliminate
classes, properties, and operators it doesn’t
fully understand using the rules of three val-
ued logic. If the scope supports this capabil-
ity, it will comply. If FALSE, an error will be
returned if the scope encounters a class,
property, or operator it doesn’t understand.

riidResultSet

input The desired interface on the result set object.

ppIResultSet

output The result set object returned by this method.
The query result items are obtained by invok-
ing methods on this object.

4.2.36.1.3 Description

The ExecuteSearch method processes the Query Object and internalizes the
information contained therein. Neither the Query Object nor any of its subob-
jects are altered in any way by ExecuteSearch.

If the underlying scope is a merged scope, then, assuming preliminary pro-
cessing succeeds, this function passes either the Query Obiject, or a newly
constructed Query Object to the ldmaScope:: ExecuteSearch method of each
component scope. If any of these calls returns an error, an error is returned.

In the case that a new Query Object is passed to a component scope, the new
Query Object is not necessarily isomorphic to the Query Object passed in to

this method. Examples of when this could occur include (1) three valued elimi-
nation is performed on the information in the original Query Object to develop
the new copy, and/or (2) the Order By clause is added or extended in the new

copy.

No internal pointers are kept to the Query Object or any of its descendant
nodes. Once ExecuteSearch returns, changes to the Query Object or its de-
scendant nodes will have no effect on the subsequent development of result
rows during query execution.
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If ExecuteSearch is successful, a Result Set object is returned. The IdmaRe-
sultSet:: GetNextResultRow method on the Result Set object is used to obtain
each result row. The IdmaResultSet:: ReExecuteQuery method on the Result
Set object may be used to terminate the current query, and prepare for reexe-
cution of the query (without calling ExecuteSearch again), etc. The IdmaRe-
sultSet:: TerminateResults method on the Result Set object may be used to
cancel further execution of the query. The TerminateResults method can be
called asynchronously by a second thread in a multi-threaded application
while the first thread is blocked internal to GetNextResultRow awaiting a result
row to be returned. Multiple Result Set objects can be generated from a scope
object. The Result Set objects are independent of each other, and, in a multi-
threaded application, can be used concurrently.

It is recommended but not required that implementations defer most or all of
the document space scope processing above and beyond the processing of
the Query Object to the Result Set object, in order to make ExecuteSearch
complete faster. If this is done, a multi-threaded application would then be
more responsive to asynchronously canceling the potentially long running part
of the query (i.e., generation of result rows) by calling ldmaResultSet:: Termi-
nateResults on the Result Set object.

Clients desiring proper errors for their malformed Query Objects should pass
DMA_FALSE for the bRequestElimination parameter to ExecuteSearch.

If DMA_FALSE is passed for bRequestElimination, and the query contains any
undefined elements, ExecuteSearch will return an error.

If DMA_TRUE is passed for bRequestElimination, and the scope does not
support three valued elimination, DMARC_3VE_NOT_SUPPORTED is re-
turned.

If bRequestElimination is DMA_TRUE, and the query contains undefined ele-
ments, the scope performs three valued elimination as needed on the query
object relative to its own metadata to develop a new copy of the information in
the query object, which does not contain the undefined elements. Processing
of the derived query object then proceeds.

If the scope is a merged scope, it delivers the query or a massaged copy of it
to each component scope. For each component scope, the merged scope de-
termines whether there are any undefined classes, properties, etc., in the pos-
sibly revised Query Obiject relative to the metadata of the component scope. If
there are any undefined elements, and the component scope does not support
three valued elimination, then the merged scope must perform three valued
elimination to develop a revised query object which contains only elements de-
fined relative to the metadata of the component scope. This insures that a
qguery which is valid relative to the metadata of the merged scope will never fail
because it contains undefined elements relative to any component scope. This
behavior is independent of the setting of the Has Elimination property on the
merged scope.
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4.2.36.1.4 Return Values

Name

Description

DMARC_3VE_NOT_SUPPORTED

The current scope does not support three valued elimination.

DMARC_ABORT

The progress callback indicated that the method should be
aborted.

DMARC_BAD_CLASSID

The supplied identifier does not reference an available class of
object.

DMARC_BAD_COLLATION_SEQUENCE

The specified collation sequence is not known or supported by
the scope.

DMARC_BAD_FROM_EXPRESSION

The query contains an invalid From Expression.

DMARC_BAD_INTERFACE

(E_NOINTERFACE) The requested interface is not supported
by this object.

DMARC_BAD_OBJECT

An inappropriate object was passed as parameter to this func-
tion. For example, the object does not support a required inter-
face or is of an inappropriate class.

DMARC_BAD_OPERAND

An operand is incorrect in datatype, form, or class.

DMARC_BAD_OPERATOR

An operator ID is not defined in the metadata of the current
scope.

DMARC_BAD_ORDERBY_ELEMENT

lllegal 'order by’ list element.

DMARC_BAD_PROPID

A property identifier is not valid.

DMARC_BAD_SC_OCCUR

The value of a query node's searchable class occurrence prop-
erty is not present in the query.

DMARC_BAD_SELECT_ELEMENT

lllegal select list element.

DMARC_BAD_SUBQUERY_DATATYPE

The datatype of the query root node of an "IN" subquery does
not match that of the property in the select list.

DMARC_BAD_SUBQUERY_SELECT

The select list of a subquery contains an inappropriate number
of elements

DMARC_BAD_VALUE

The value given for a property or list element lies outside the per-
mitted range or value set, or exceeds the maximum length al-
lowed.

DMARC_CLASS_NOT_SEARCHABLE

A class referred to in the From Expression is not searchable.

DMARC_CLASSES_NOT_JOINABLE

A particular join operator in the query is supported, but the oper-
ator does not support the join between the particular operands
specified in the query.

DMARC_DISTINCT_NOT_SUPPORTED

The scope does not support the request for distinct result rows.

DMARC_EXTRA_OPERANDS

A query node has extra operands.

DMARC_MISSING_OPERANDS

A query node is missing one or more operands.

DMARC_OK

(S_OK) Success.

DMARC_PROPERTY_NOT_ORDER-
ABLE

A property referred to in the query order by list is not orderable.

DMARC_PROPERTY_NOT_SEARCH-
ABLE

A property referred to in the Query Expression is not searchable.
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Name Description
DMARC_PROPERTY_NOT_SELECT- A property referred to in the Selections list is not selectable.
ABLE
DMARC_QUERY_TREE_LOOP There is a circular reference loop or a shared node in the query.
DMARC_REQUIRED_VALUE_ABSENT A required property value has not been set.
DMARC_STALE_METADATA The metadata in the persistent store has been changed so that
it does not match the client's current copy of the metadata.
4.2.36.2 ldmaScope::GetOperatorDescription
This method must be supported in every implementation of this interface.
4.2.36.2.1 Syntax
DmaRC IdmaScope::GetOperatorDescription  (
pDmald pOperatorld,
DMA_REFIID riid,
pDmapv pplOperatorDesc)
4.2.36.2.2 Parameters
Name Mode Description
pOperatorld input The Id of the operator whose description is
desired.
riid input The desired interface on the operator de-
scription object.
pplOperatorDesc output The operator description object returned.
4.2.36.2.3 Description
This method can be used to get the operator description object (an instance of
dmacClass_QueryOperatorDescription) for a particular object. This can be use-
ful in building or analyzing query expression hierarchies.
4.2.36.2.4 Return Values
Name Description
DMARC_BAD_INTERFACE (E_NOINTERFACE) The requested interface is not supported
by this object.
DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.
DMARC_OK (S_OK) Success.

4.2.37 I[dmaScopeFactory

This is the specialized interface for scope factories, optionally supported on
the DMA System object. It provides methods for creating lists usable with the
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Scope Factory and it provides the CreateScope method for merging multiple
component scopes into a single logical scope for unified searching.

4.2.37.1 ldmaScopeFactory::CreateScope

This method must be supported in every implementation of this interface.

4.2.37.1.1 Syntax

DmaRC IdmaScopeFactory::CreateScope (
Dmapv plScopelist,

Dmalnteger32 ICombinationRule,
DMA_REFID riid,

pDmapv pplScope)

4.2.37.1.2 Parameters

Name Mode Description

plScopelList input A DMA List containing the list of scopes that
will make up the merged scope. Each object
in the list must provide the interfaces required
for a DMA Scope object.

ICombinationRule input Combination Rule used to merge the scopes
in the input scope list.

riid input Interface Identifier for the desired interface on
resulting Scope object.

pplScope output Returns the selected interface for the merged
scope object.

4.2.37.1.3 Description

Creates a merged scope object that is a combination of the supplied list of
scopes. Each object on the list must provide all of the interfaces required for a
dmacClass_Scope type object. The well-known properties specified for
dmacClass_Scope must be supported. If any objects on the list are found to be
invalid, the method will fail and the DMARC_BAD_SCOPE result code will be
returned. If the merge operation is unsuccessful an appropriate result code
will be returned and *pplScope will be set to NULL. If a non-NULL value is re-
turned in *pplScope, it will be an interface to a valid scope object

There are two defined rules for combining the input scope objects. They are
DMA_COMBINATION_INTERSECTION and DMA_COMBINATION_UNION.

If the returned object does not support the interface specified by riid, the oper-
ation will fail and the result code DMARC_BAD_ INTERFACE will be returned.
If the operation is successful, the returned interface pointer is already re-
served on behalf of the caller in accordance with the rules for delivery of inter-
faces as outputs of COM methods. (See IUnknown::Queryinterface.).
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CreateScope must be able to handle more than one component scope in the
DMA List of Objects identified by plScopeList.

4.2.37.1.4 Return Values

Name

Description

DMARC_ALIAS_CONFLICT

A class, operator or property in one component scope unifies
with more than one such entity in another component scope.

DMARC_BAD_INTERFACE

(E_NOINTERFACE) The requested interface is not supported
by this object.

DMARC_BAD_OBJECT

An inappropriate object was passed as parameter to this func-
tion. For example, the object does not support a required inter-
face or is of an inappropriate class.

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.

DMARC_NO_COLLATIONS

Merged scope creation failed because there would be no sup-
ported collation sequences.

DMARC_NO_MEMORY

(E_OUTOFMEMORY) Insufficient memory to complete the op-
eration.

DMARC_NOT_AUTHENTICATED

The user is not authenticated.

DMARC_OK

(S_OK) Success.

DMARC_OPERAND_MERGE_CONFLICT

The merge would create an invalid operand description.

DMARC_OPERATOR_MERGE_CON-
FLICT

An operator could not be merged because it has conflicting sig-
natures in component scopes.

DMARC_PROPERTY_MERGE_CON-
FLICT

A property could not be merged because there is a conflict of
conflicting datatype or cardinality in component scopes.

4.2.37.2 ldmaScopeFactory::CreateScopeList

This method must be supported in every implementation of this interface.

4.2.37.2.1 Syntax

DmaRC IdmaScopeFactory::CreateScopeList  (

DMA_REFIID riid,

pDmapv pplObject)

4.2.37.2.2 Parameters

Name Mode Description

riid input Interface Identifier for the desired interface on
the resulting List of Scopes object.

pplObject output Returns a pointer for the requested interface

for the initial List of Scopes object, *pplObject
will be NULL if CreateScopeList is unsuc-
cessful.
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4.2.37.2.3 Description

This will create a new, empty but editable DMA List object of class dmaClass_
ListOfObject. The list will be empty and the list object’s properties will be set
with default values. The list will be populated by using the IdmaEditList and Id-
makEditListOfObject interface. The list supports at least those interfaces spec-
ified as required for a class dmaClass_ListOfObject object.

If the requested object does not support the interface specified by riid, the op-
eration will fail and the result code DMARC_BAD_INTERFACE will be re-
turned. If the operation is successful, the returned interface pointer is already
reserved on behalf of the caller, in accordance with the rules for delivery of in-
terfaces as outputs of COM methods. (See lUnknown::Querylnterface).

4.2.37.2.4 Return Values

Name Description

DMARC_BAD_INTERFACE (E_NOINTERFACE) The requested interface is not supported
by this object.

DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_NO_MEMORY (E_OUTOFMEMORY) Insufficient memory to complete the op-
eration.

DMARC_NOT_AUTHENTICATED The user is not authenticated.

DMARC_OK (S_OK) Success.

4.2.38 IdmaServiceRegistry

Provides access to registry elements that maintain information about the im-
plementation of DMA Service Objects

4.2.38.1 IdmaServiceRegistry::FindNextRegistryElement

This method must be supported in every implementation of this interface.

4.2.38.1.1 Syntax

DmaRC IdmaServiceRegistry::FindNextRegistryElement (
pDmald pPrevRegistrationld,

pDmald pServiceObjectldFilter,

pDmald pServiceObjectTypeldFilter,
pDmalnteger32 pl/CharSetEncodingldFilter,
pDmaBoolean pbPublishedFilter,

pDmald pRegistrationld,

pDmald pServiceObjectld,

pDmald pServiceObjectTypeld,
ppDmasString ppProfile,

pDmald pModuleTypeld,

October 1998 Document Management Alliance 1.0 Specification 4-305



DMA Reference
DMA Interfaces and Methods Reference

ppDmasString ppModuleLocation,
pDmalnteger32 p/CharSetEncodingld,
pDmaBoolean pbPublished)

4.2.38.1.2 Parameters

Name

Mode Description

pPrevRegistrationld

input A reference to the registration Id of an exist-
ing Registry element or NULL.

pServiceObjectldFilter

input A reference to the Id of a Service Object or
NULL. If non-NULL, this method will only re-
turn registration elements with Service Object
Ids that match the dereferenced value of this
parameter.

pServiceObjectTypeldFilter | input A reference to the Id of a Service Object Type

or NULL. If non-NULL, this method will only
return registration elements with Service Ob-
ject Type Ilds that match the dereferenced
value of this parameter.

plCharSetEncodingldFilter input Areference to a Character Set Encoding Id or

NULL. If non-NULL, this method will only re-
turn registration elements with Character Set
Encoding Ids that match the dereferenced
value of this parameter.

pbPublishedFilter

input A reference to a boolean or NULL. If non-
NULL, this method will only return registration
elements with Published values that match
the dereferenced value of this parameter.

pRegistrationld

output (optional) The registration Id of a previously
registered registry element. This parameter
uniquely identifies the registry element ac-
cessed by this method.

pServiceObjectld

output (optional) The Id of a Service Object that is
registered with the System.

pServiceObjectTypeld

output pServiceObjectTypeldoutput(optional) Re-
turns the Type Id for the service object.

ppProfile

output (optional) Returns a copy of the profile string
that is supplied to the Service Object when it
is activated.

pModuleTypeld

output (optional) A Dmald value that specifies of the
type of Module used to implement the Service
Object, e.g. a WIN32 DLL.

ppModuleLocation

output (optional) Returns a string that identifies the
location of the Module.
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Name

Mode Description

plCharSetEncodingld

output (optional) Returns the character set encoding
that is supported by this service object.

pbPublished

output (optional) Returns a boolean indicating
whether this registration element has been
published.

4.2.38.1.3 Description

Returns the selected registration information for the registry element "follow-
ing" the PrevRegistrationld in whatever order the Service Registry implemen-
tation maintains registry element entries.

The list of registered service element entries can be browsed by calling this
method initially with a NULL value for pPrevRegistrationld. Subsequent meth-
ods calls would specify pRegistrationld as pPrevRegistrationld while this
method returns DMARC_OK. A DMARC_BAD_PARAMETER value will be re-
turned if pPrevRegistrationld is not NULL and a registry entry with that Regis-
trationld does not exist. A DMARC_NOT_FOUND value will be returned if all
parameters are valid and no registry entry is found that meets the specified
criteria.

This method supports filtering the list of registered service element entries
based upon a combination of Service Object Id, Service Object Type Id, Char-
acter Set Encoding Id and bPublished through the specification of non-NULL
values for any of the corresponding filter input parameters. Providing specific
values for Service Object Id, Service Object Type Id, Character Set Encoding
Id and a NULL value for pPrevRegistrationld is guaranteed to return at most
one registry element.

If an output parameter reference is NULL, the value for that information will not
be returned.

4.2.38.1.4 Return Values

Name

Description

DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_NOT_FOUND Requested item not found.

DMARC_OK

(S_OK) Success.

4.2.38.2 ldmaServiceRegistry::GetRegistryElement

This method must be supported in every implementation of this interface.
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4.2.38.2.1 Syntax

DmaRC IdmaServiceRegistry::GetRegistryElement  (
pDmald pRegistrationld,

pDmald pServiceObjectld,

pDmald pServiceObjectTypeld,

ppDmasString ppProfile,

pDmald pModuleTypeld,

ppDmastring ppModuleLocation,

pDmalnteger32 p/CharSetEncodingld,

pDmaBoolean pbPublished)

4.2.38.2.2 Parameters

Name Mode Description
pRegistrationld input The registration Id of a previously registered
registry element. This parameter uniquely
identifies the registry element accessed by
this method.
pServiceObjectld output (optional) The Id of a Service Object that is
registered with the System.
pServiceObjectTypeld output (optional) Returns the type the service object.
ppProfile output (optional) Returns a copy of the profile string
that is supplied to the Service Object when it
is activated.
pModuleTypeld output (optional) A Dmald GUID value that specifies
of the type of Module is used to implement the
Service Object, e.g. WIN32 DLL.
ppModuleLocation output (optional) Returns a string that identifies the
location of the Module.
plCharSetEncodingld output (optional) Returns the character set encoding
that is supported by this service object.
pbPublished output (optional) Returns a boolean indicating
whether this registration element has been
published.
4.2.38.2.3 Description
Returns the selected registration information for the identified registry ele-
ment. If an output parameter reference is NULL, the value for that information
will not be returned.
4.2.38.2.4 Return Values
Name Description
DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.
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Name Description
DMARC_NOT_FOUND Requested item not found.
DMARC_OK (S_OK) Success.

4.2.38.3 ldmaServiceRegistry::PublishRegistryElement

Support for this method is optional.

4.2.38.3.1 Syntax

DmaRC IdmaServiceRegistry::PublishRegistryElement
(pDmald pRegistrationld)

4.2.38.3.2 Parameters

Name Mode Description
pRegistrationld input The registration Id of a previously registered
registry element. This parameter uniquely
identifies the registry element that will be pub-
lished by this method.
4.2.38.3.3 Description
This method publishes a Service Registry element. Upon successful comple-
tion of this method, the registry element’s bPublished attribute will have a
value of DMA_TRUE.
A Service Object that is initially registered is known only at the point of pres-
ence where it is registered. Publishing the registration entry makes the ser-
vice element known to all points-of-presence that can reach the point-of-
service having the service object.
4.2.38.3.4 Return Values
Name Description
DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.
DMARC_NOT_FOUND Requested item not found.
DMARC_NOT_SUPPORTED This method is not supported in the context of this session
or object.
DMARC_OK (S_OK) Success.

4.2.38.4 IdmaServiceRegistry::RegisterServiceElement

Support for this method is optional.
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4.2.38.4.1 Syntax

DmaRC IdmaServiceRegistry::RegisterServiceElement  (
pDmald pServiceObjectld,

pDmald pServiceObjectTypeld,

pDmasString pProfile,

pDmald pModuleTypeld,

pDmasString pModuleLocation,

Dmalnteger32 ICharSetEncodingld,

pDmald pRegistrationld)

4.2.38.4.2 Parameters

Name

Mode Description

pServiceObjectld

input The Dmald to use as the Service Object’s in-
stance Id. If NULL, a Dmald GUID value will

be assigned by the RegisterServiceElement

operation

pServiceObjectTypeld

input The Service Object's type, e.g. a System,
DocSpace, ScopeFactory, TextOrdering, or
other registry-supported type.

pProfile

input (optional) The profile string that will be sup-
plied to the Service Object when itis activated
via its GetServiceObiject function.

pModuleTypeld

input Specifies the type of Module used to imple-
ment the Service Object, e.g. a Win32 DLL.

pModuleLocation

input The location of the Module containing the ser-
vice-object implementation program code.

ICharSetEncodingld

input The character set encoding that is supported
by this implementation of the service object.

pRegistrationld

output Returns the registration that uniquely identi-
fies the registry element registered by this
method.

4.2.38.4.3 Description

This method adds an unpublished registry element to the Service Registry da-
tabase.

The combination of ServiceObjectld, ServiceObjectTypeld and CharSetEn-
codingld must be unique across all registered elements. An attempt to regis-
ter an element that would violate this unigueness invariant condition will result
in a DMARC_NOT_UNIQUE return code.

DMA 1.0 defines well-known ServiceType values dmaServiceType_System,
dmaServiceType_DocSpace, dmaServiceType_ScopeFactory,
dmaServiceType_OlIDParser, dmaServiceType_TextOrdering for the Service
Objects of the named types, respectively.
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The ServiceObjectld is an instance Id associated with the service object and
is defined as the Systemld for System service objects, the DocSpaceld for
DocSpace service objects, or the TextOrderingld (Collation Id) for TextOrder-
ing service objects. For an OlIDParser, the ServiceObjectld is the unique
dmaService_ OlIDParser value. Any module registered as a
dmaServiceType_OlIDParser service must support the IdmaOIlID interface for
OIID strings in the character set encoding for which it is registered.

4.2.38.4.4 Return Values

Name Description
DMARC_ACCESS_DENIED (E_ACCESSDENIED) The requester has insufficient access
rights to perform the requested operation.
DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.
DMARC_NO_MEMORY (E_OUTOFMEMORY) Insufficient memory to complete the op-
eration.
DMARC_NOT_SUPPORTED This method is not supported in the context of this session or ob-
ject.
DMARC_NOT_UNIQUE A uniqueness requirement has been violated.
DMARC_OK (S_OK) Success.
4.2.38.5 IdmaServiceRegistry::RemoveRegistryElement
Support for this method is optional.
4.2.38.5.1 Syntax
DmaRC IdmaServiceRegistry::RemoveRegistryElement  (
pDmald pRegistrationld)
4.2.38.5.2 Parameters
Name Mode Description
pRegistrationld input The registration Id of a previously registered

registry element. This parameter uniquely
identifies the registry element which will be
removed by this method.

4.2.38.5.3 Description

This method removes a registry element from the Service Registry data-
base. If the registry element was published, it is unpublished prior to removal.
The Registration Id is guaranteed not to be reused by the Service Registry.
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4.2.38.5.4 Return Values

Name

Description

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.

DMARC_NOT_FOUND

Requested item not found.

DMARC_NOT_SUPPORTED

This method is not supported in the context of this session or ob-
ject.

DMARC_OK

(S_OK) Success.

4.2.38.6 ldmaServiceRegistry::UnpublishRegistryElement

Support for this method is optional.

4.2.38.6.1 Syntax

DmaRC IdmaServiceRegistry::UnpublishRegistryElement (
pDmald pRegistrationID)

4.2.38.6.2 Parameters

Name Mode Description
pRegistrationID input The registration Id of a previously registered
registry element. This parameter uniquely
identifies the registry element which will be
removed by this method.
4.2.38.6.3 Description
This method unpublishes a Service Registry element. Upon successful com-
pletion of this method, the registry element’s bPublished attribute will have a
value of DMA_FALSE.
4.2.38.6.4 Return Values
Name Description

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.

DMARC_NOT_FOUND

Requested item not found.

DMARC_NOT_PUBLISHED

The service registry entry is not currently published.

DMARC_NOT_SUPPORTED

This method is not supported in the context of this session or ob-
ject.

DMARC_OK

(S_OK) Success.
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4.2.39 ldmaStream

Provides read-only access to DMA content via an octet-stream.

4.2.39.7 ldmaStream::ReadStreamData

This method must be supported in every implementation of this interface.

4.2.39.7.1 Syntax

DmaRC IdmaStream::ReadStreamData (
pDmaBinarypBuffer,

DmaUlInteger32 ulBytesToRead,
pDmaUlnteger32 pulBytesRead)

4.2.39.7.2 Parameters

Name Mode Description
pBuffer output A pointer to the buffer to be read into
ulBytesToRead input Number of bytes to read from the stream
pulBytesRead output Pointer to number of bytes actually read.
4.2.39.7.3 Description
Reads the designated number of bytes into the buffer. The supplied buffer
must be at least ulBytesToRead bytes in size.
Number of bytes read is returned in pulBytesRead, even if an error is returned.
The seek pointer is adjusted by the number of bytes actually read.
If the end of stream is reached during the read, the number of bytes actually
read may be less than requested and the result code DMARC_SHORT_READ
is returned.
4.2.39.7.4 Return Values
Name Description
DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.
DMARC_DEVICE_ERROR An error has occurred reading or writing a hardware device.
DMARC_OK (S_OK) Success.
DMARC_SHORT_READ (Warning) End of stream was encountered before the requested
number of bytes was read.

4.2.39.8 IdmaStream::SetStreamPosition

Support for this method is optional.
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4.2.39.8.1 Syntax

DmaRC IdmaStream::SetStreamPosition  (
Dmalnt64 liDisplacement,

Dmalnteger32 IRelativeTo,

pDmaulnt64 puliNewPosition)

4.2.39.8.2 Parameters

Name Mode Description
liDisplacement input Number of bytes of displacement
IRelativeTo input DMA_REL_CURRENT if displacement is to

be treated relative to the current position of
the stream, DMA_REL_BEGINNING if it is
relative to the beginning of the stream, or
DMA_REL_END if itis relative to the end of
the stream.

puliNewPosition output Pointer to value of the seek pointer, May be
omitted, indicating client is not interested in
this value

4.2.39.8.3 Description

Adjusts the location of the seek pointer on the stream. The seek pointer can
be moved relative to its current position, set to an absolute location (relative to
beginning of the stream) ), or set relative to the end of the stream

If liDisplacement is greater then zero, the seek pointer is positioned toward the
end of the stream. If liDisplacement is less then zero, the seek pointer is posi-
tioned toward the beginning of the stream. The seek pointer cannot be moved
beyond the end of the stream or before the beginning of the stream. Attempt-
ing to do so will result in the seek pointer being set to either the beginning of
the stream or the end of the stream.

If the stream cannot be positioned as requested, the error DMARC _
POSITION_NOT_ALLOWED should be returned. For example, the stream
may be "forward only" and the combination of liDisplacement and IRelativeTo
may reference a point in the stream which has already been passed.

4.2.39.8.4 Return Values

Name Description

DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_DEVICE_ERROR An error has occurred reading or writing a hardware device.

DMARC_NOT_SUPPORTED This method is not supported in the context of this session or ob-
ject.
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Name Description
DMARC_OK (S_OK) Success.
DMARC_POSITION_NOT_ALLOWED The stream cannot be positioned as requested.

4.2.40 I[dmaSystem

This is the specialized interface for the DMA System object. It provides ac-
cess to Document Spaces and methods that deal with multiple Document
Spaces. It also provides some infrastructure services, such as access to the
memory management mechanism.

4.2.40.1 IdmaSystem::ConnectDocSpace

This method must be supported in every implementation of this interface.

4.2.40.1.1 Syntax

DmaRC IdmaSystem::ConnectDocSpace (
pDmald pDocSpaceld,

pDmasString pLocaleName,

DMA_REFID riid,

pDmapv pplDocSpace)

4.2.40.1.2 Parameters

Name Mode Description

pDocSpaceld input The Dmald which identifies the document
space for which an object is to be instanti-
ated.

pLocaleName input The name of the locale to be used by the re-

turned document space instance. If this pa-
rameter is NULL, the document space is to
employ its default locale. If this parameter is
non-NULL and does not correspond to a lo-
cale supported by the document space, the
returned instance will utilize the document
space's default locale.

riid input Interface Identifier for the desired interface on
the resulting DMA object

pplDocSpace output Reference to the requested interface for the
DocSpace object; NULL if the operation is un-
successful.

4.2.40.1.3 Description

Returns an interface to a (usually unauthenticated) DMA DocSpace object
representing the identified DMA Document Space. If the operation succeeds,
a new DocSpace object is instantiated, representing a point-of-access view of
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the identified document space. Each DocSpace interface returned by Idma-
System::ConnectDocSpace is for a distinct instance of a DMA DocSpace ob-
ject (in the same sense that EnumerationOfObject delivers distinct instances
according to the DMA Object Model).

In general, the IdmaAuthentication interface must be exercised on the returned
DMA DocSpace object before the object can be used for anything other than
inspecting non-object valued properties.

4.2.40.1.4 Return Values

Name Description
DMARC_BAD_DOC_SPACE There is no available document space with the specified Dmald
DMARC_BAD_INTERFACE (E_NOINTERFACE) The requested interface is not supported
by this object.
DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.
DMARC_NO_MEMORY (E_OUTOFMEMORY) Insufficient memory to complete the op-
eration.
DMARC_OK (S_OK) Success.
DMARC_UNEXPECTED (E_UNEXPECTED) An unexpected error occurred.
4.2.40.2 IdmaSystem::EnumerateDocSpaces
This method must be supported in every implementation of this interface.
4.2.40.2.1 Syntax
DmaRC IdmaSystem::EnumerateDocSpaces  (
DMA_REFIID riid,
pDmapv pplEnumOfDocSpace)
4.2.40.2.2 Parameters
Name Mode Description
riid input Interface Identifier for the desired interface on
resulting object.
pplEnumOfDocSpace output Returns a reference to the requested inter-
face or NULL if unsuccessful.

4.2.40.2.3 Description

The ldmaSystem::EnumerateDocSpaces function returns an interface (typi-
cally IdmaEnumOfObject) to a DMA object which the caller can use to enu-
merate DMA Document Space objects accessible via the System object. The
DocSpace objects delivered by the enumerator are in the same state as if
ConnectDocSpace had been called, using the locale and character set encod-
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ing in effect for the System object. Therefore, in general, the IdmaAuthentica-
tion interface must be exercised on the returned objects before they can be
used for anything other than inspecting the DocSpace's non-object valued
properties.

If the returned object does not support the interface specified by riid, the oper-
ation will fail and the result code DMARC_BAD_INTERFACE will be returned.
In case the operation is successful, the returned interface must be released
using the method IUnknown::Release.

4.2.40.2.4 Return Values

Name Description
DMARC_BAD_INTERFACE (E_NOINTERFACE) The requested interface is not supported
by this object.
DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.
DMARC_NOT_AUTHENTICATED The user is not authenticated.
DMARC_OK (S_OK) Success.
4.2.40.3 ldmaSystem::GetResultCodeDescription
This method must be supported in every implementation of this interface.
4.2.40.3.1 Syntax
DmaRC IdmaSystem::GetResultCodeDescription  (
DmaRC rcResultCode,
ppDmastring ppResultCodeDesc)
4.2.40.3.2 Parameters
Name Mode Description
rcResultCode input A result code that may be returned from a
DMA method.
ppResultCodeDesc output Returns a string that describes the selected
result code.

4.2.40.3.3 Description

Returns a string that contains a textual description of the result code that is
passed in to the function. The description will be given in the operative locale
for the System object.
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4.2.40.3.4 Return Values

Name

Description

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.

DMARC_BAD_RC

Invalid Result Code.

DMARC_OK

(S_OK) Success.

4.2.41 IdmaSystemManager

The System Manager interface is an application’s access to the DMA informa-
tion that is visible to and available at a point of access. ltis also used by DMA-
compliant applications to enumerate and connect to registered systems.

4.2.41.1 ldmaSystemManager::ConnectSystem

This method must be supported in every implementation of this interface.

4.2.41.1.1 Syntax

DmaRC IdmaSystemManager::ConnectSystem  (
pDmald pSystemld,
pDmasString pLocaleName,

DMA_REFIID riid,

pDmapv pplSystem)

4.2.41.1.2 Parameters

Name

Mode

Description

pSystemld

input

The System Id which uniquely identifies the
system configuration to connect to.

pLocaleName

input

The name of the locale to be used by the re-
turned system object. If this parameter is
NULL, the system object is to employ its de-
fault locale.If this parameter is non-NULL and
does not correspond to a locale supported by
this system object, the system object will uti-
lize its default locale.

riid

input

Interface Identifier for the desired interface on
resulting object.

pplSystem

output

Returns a reference to the requested inter-
face for the System object, which will be
NULL if unsuccessful.

4.2.41.1.3 Description

Returns an interface that provides a (usually unauthenticated) DMA System
object representing the indicated DMA System. If the operation succeeds, a
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new System Object is returned, representing a point-of-access view of the
identified system. Each System Obiject returned by ldmaSystemMan-
ager::ConnectSystem is a distinct instance.

In general, the IldmaAuthentication interface must be exercised on the returned
DMA System object before the object can be used for anything other than in-
specting the system’s non-object valued properties.

There is a small well defined set of DMA return codes returned from this
method. There is no DMA supplied mechanism for mapping these return
codes into a meaningful message (e.g., IdmaSystem::GetResultCodeDescrip-
tion), until a DMA System object becomes available.

4.2.41.1.4 Return Values

Name Description
DMARC_BAD_INTERFACE (E_NOINTERFACE) The requested interface is not supported
by this object.
DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.
DMARC_NETWORK_UNAVAILABLE The network needed to perform this operation is not available.
DMARC_NOT_FOUND Requested item not found.
DMARC_OK (S_OK) Success.
4.2.41.2 ldmaSystemManager::EnumerateSystems
This method must be supported in every implementation of this interface.
4.2.41.2.1 Syntax
DmaRC IdmaSystemManager::EnumerateSystems  (
DMA_REFIID riid,
pDmapv pplEnumOfSystem)
4.2.41.2.2 Parameters
Name Mode Description
riid input Interface Identifier for the desired interface on
resulting object.
ppPIEnumOfSystem output Returns a reference to the requested inter-
face or NULL if unsuccessful.

4.2.41.2.3 Description

TThe IldmaSystemManager::EnumerateSystems function returns an interface
(typically IdmaEnumOfObject) to a COM object which the caller can use to
enumerate DMA System objects which the System Manager was able to lo-
cate and connect to via ldmaSystemManager::ConnectSystem (using the
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character set encoding id and locale name parameters specified in a prior call
to dmaConnectSystemManager).

In general, the IdmaAuthentication interface must be exercised on the returned
DMA System object before the object can be used for anything other than in-
specting the System's non-object valued properties.

There is a small well defined set of DMA return codes returned from this
method. There is no DMA supplied mechanism for mapping these return
codes into a meaningful message (e.g., IdmaSystem::GetResultCodeDescrip-
tion), until a DMA System object becomes available.

4.2.41.2.4 Return Values

Name Description
DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.
DMARC_OK (S_OK) Success.
4.2.41.3 IdmaSystemManager::GetMalloc
This method must be supported in every implementation of this interface.
4.2.41.3.1 Syntax
DmaRC IdmaSystemManager::GetMalloc  (
DMA_REFIID riid,
pDmapv pp/Malloc)
4.2.41.3.2 Parameters
Name Mode Description
riid input Interface Identifier for the desired interface on
the system manager's Memory Management
object.
ppIMalloc output Returns the selected interface of the COM

Memory Management object used by this
DMA System Manager and its children. This
is an interface of the object whose interface
was supplied as the pIMalloc parameter of
the dmaConnectSystem-Manager operation
if that parameter was non-NULL, otherwise it
is an interface on the COM Memory Manage-
ment object that the System Manager sup-
plied. This is always the correct Memory
Manager to use for freeing data referenced
by non-interface output pointers returned
from methods on this System Manager object
or its children.
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4.2.41.3.3 Description

Returns the selected interface for the memory manager used by this DMA
System Manager object. This is the memory manager used for all allocations
of data passed to the client as a result of a DMA method call. This interface
must be used to free any of that data when the returned pointer is no longer
needed.

See the Component Object Model specification for a complete definition of the
IMalloc interface. The following specialized methods are included in this inter-
face: Alloc, Free, Realloc, GetSize, DidAlloc, HeapMinimize. The interface
specification does not require that all of these methods be supported by the
object supplying the interface.

If the returned object does not support the interface specified by the riid pa-
rameter, the operation will fail and the result code DMARC_BAD_ INTERFACE
will be returned. In case the operation is successful, the returned interface
must be released using the method IUnknown::Release.

4.2.41.3.4 Return Values

Name Description

DMARC_BAD_INTERFACE (E_NOINTERFACE) The requested interface is not supported
by this object.

DMARC_BAD_PARAMETER (E_INVALIDARG) Invalid input parameter.

DMARC_OK (S_OK) Success.

4.2.42 IdmaTextOrdering

This is the interface delivered by text ordering service elements, providing
string ordering using a particular text collation sequence.

4.2.42.1 ldmaTextOrdering::CompareStrings

This method must be supported in every implementation of this interface.

4.2.42.1.1 Syntax

DmaRC IdmaTextOrdering::CompareStrings  (
pDmasString pString1,

pDmasString pString2,

pDmalnteger32 pResult)
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4.2.42.1.2 Parameters

Name

Mode

Description

pString1

input

Pointer to a DmaString

pString2

input

Pointer to a DmaString

pResult

output

Return value indicating whether stringl is
greater than, equal or less than string2

4.2.42.1.3 Description

This method has semantics identical to the POSIX strcoll function in that it re-
turns a result value of 0 if the strings are lexically identical, less than 0 if
stringl is lexically less than string2 and greater than 0 if string1 is lexically
greater than string2.

The CompareStrings method implements the lexical comparison per the con-
ventions of the collation sequence offered by the text ordering service ele-
ment. If the collation sequence is locale-dependent, then the locale with which
the text ordering service object was instantiated will apply.

4.2.42.1.4 Return Values

Name

Description

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.

DMARC_OK

(S_OK) Success.

4.2.43 ldmaVersionable

This interface provides the ability to check in versions of versionable objects
(initially Document Versions) in DMA.

4.2.43.1 ldmaVersionable::SetCheckln

This method must be supported in every implementation of this interface.

4.2.43.1.1 Syntax
DmaRC IdmaVersionable::SetCheckin  (

Dmapv plVersionSeries,
Dmapv plVersionDescription)
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4.2.43.1.2 Parameters

Name Mode Description

plVersionSeries input Pointer to an interface on a VersionSeries ob-
ject

plVersionDescription input Pointer to an interface on a new Version De-
scription object which points to this version-
able object.

4.2.43.1.3 Description

Records the intention to perform a checkin of the versionable object against a
specified version series. In order for this operation to succeed the client must
be holding a reservation against the specified version series. In addition, if the
Reservation object which records that reservation has a non-null value for the
NewVersion property, then the current versionable object (the target of the
SetCheckln method) must be a scratchpad for that (cloned) object. This
method call captures references to the version series and version description
objects.

When the ExecuteChange operation is invoked following this method call, the
following changes are made in the persistent store:

» The Versionable object is saved (if not already persistent) or updated. The
VersionDescriptions property of the Versionable object will be extended to
include the newly created version description (see below).

» The Reservation object resolved by the checkin is deleted.

A new Version Description is created in the persistent store reflecting the
extended properties of the referenced Version Description scratchpad at
the time of ExecuteChange, and with appropriate generated values for the
Version Series, Version and IsCurrentVersion properties.

« Ifthere is a Current Version Description of the specified Version Series, its
IsCurrentVersion property is updated to DMA_FALSE.

» The persistent state of the referenced Version Series is modified such that
the Current Version Description property references the newly created Ver-
sion Description and that the latter appears at the end of the Version De-
scriptions enum property.

The ExecuteChange operation is not permitted to change the scratchpads of
the referenced Version Series or Version Description objects.

If the document space supports threaded versioning, then multiple calls to
SetCheckln may be allowed, even with the same parameters, without an inter-
vening call on ExecuteChange. If the document space does not support
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threaded versioning, this method fails, if the object has been previously
checked in, or if there is already a checkin pending for this object

4.2.43.1.4 Return Values

Name

Description

DMARC_BAD_OBJECT

An inappropriate object was passed as parameter to this func-
tion. For example, the object does not support a required inter-
face or is of an inappropriate class.

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.

DMARC_CONFLICTING_OPERATION

The call on this primary intentional method logically conflicts with
a prior call on a different primary intentional method.

DMARC_NO_MEMORY

(E_OUTOFMEMORY) Insufficient memory to complete the op-
eration.

DMARC_OK (S_OK) Success.
4.2.43.1.5 Deferred Return Values
Name Description

DMARC_ACCESS_DENIED

(E_ACCESSDENIED) The requester has insufficient access
rights to perform the requested operation.

DMARC_MULTIPLE_CHECKIN_NOT_
SUPPORTED

The implementation does not support multiple different checkins
on the same object (i.e., threaded versioning).

DMARC_NO_RESERVATION

The Version Series is not holding a reservation at this time.

DMARC_OBJECT_LOCKED

The lock(s) on the persistent object prohibit the attempted oper-
ation.

DMARC_OBJECT_MODIFIED

The object has been modified since it was retrieved.

4.2.44 ldmaVersionSeries

This interface provides the ability to reserve and checkout versions of version-
able objects (initially Document Versions) in DMA. It also provides a method
to revoke (cancel) reservations and checkouts.

This interface is only present when the IdmaConnection interface is also
present. The operations are specific to persistent objects and don’t apply to
any other forms of Version Series object.

4.2.44.1 ldmaVersionSeries::SetCheckOutNext

Support for this method is optional.

4.2.44.1.1 Syntax

DmaRC IdmaVersionSeries::SetCheckOutNext  (
Dmapv pReservation)
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4.2.44.1.2 Parameters

Name Mode Description

pReservation input Pointer to an interface of a new, unsaved res-
ervation object

4.2.44.1.3 Description

Records the intention to reserve the right to check-in the next new current ver-
sionable object in this series.

Following ExecuteChange on the Version Series the persistent state of the
Version Series is updated and a new Reservation object and a new working
Versionable object are created in the persistent store.

The Reservation property of the persistent Version Series object will be up-
dated to refer to the new Reservation object.

The Reserved For property of the persistent Reservation object will refer to the
Version Series object, the New Version property will refer to the working Ver-
sionable object and any extended properties will be set to reflect the extended
properties of the Reservation object at the time of the ExecuteChange call.

The working Versionable object is a clone of the current Versionable object in
the version series. The Reservation and cloned versionable object can be
found through navigation from the "Reservation" property of the Version Se-
ries

When the versionable object is "cloned", the versionable object and all depen-
dent persistable subordinate objects are copied recursively. Cloning sets the
navigation properties to null but preserves other properties with the exception
of the OIID which is given a new value.

The major purpose in providing Checkout in addition to Reserve is to allow the
Document Space to optimize the work associated with ‘cloning’ the Document
Version, particularly the content data.

A reservation can be resolved with a check-in, or can be revoked. Revoking a
reservation created by SetCheckOutNext does not delete the NewVersion ob-
ject.

October 1998 Document Management Alliance 1.0 Specification 4-325



DMA Reference
DMA Interfaces and Methods Reference

4.2.44.1.4 Return Values

Name

Description

DMARC_BAD_OBJECT

An inappropriate object was passed as parameter to this func-
tion. For example, the object does not support a required inter-
face or is of an inappropriate class.

DMARC_CONFLICTING_OPERATION

The call on this primary intentional method logically conflicts with
a prior call on a different primary intentional method.

DMARC_NO_MEMORY

(E_OUTOFMEMORY) Insufficient memory to complete the op-
eration.

DMARC_NOT_SUPPORTED

This method is not supported in the context of this session or ob-
ject.

DMARC_OK

(S_OK) Success.

DMARC_RESERVATION_PENDING

The connection is already holding a request for a reservation.
There cannot be more than one at a time.

4.2.44.1.5 Deferred Return Values

Name

Description

DMARC_NO_CURRENT_VERSION

The version series has no current version.

DMARC_OBJECT_LOCKED

The lock(s) on the persistent object prohibit the attempted oper-
ation.

DMARC_OBJECT_MODIFIED

The object has been modified since it was retrieved.

DMARC_RESERVATION_EXISTS

The version series is already holding a reservation.

DMARC_RESERVATION_NOT_AL-
LOWED

The condition of the version series does not permit a reserva-
tion, though no reservation is currently present.

4.2.44.2 ldmaVersionSeries::SetReserveNext

This method must be supported in every implementation of this interface.

4.2.44.2.1 Syntax

DmaRC IdmaVersionSeries::SetReserveNext (
Dmapv pReservation)

4.2.44.2.2 Parameters

Name Mode

Description

pReservation input

Pointer to an interface of a new, unsaved res-
ervation object

4.2.44.2.3 Description

Records the intention to reserve the right to check-in the next new current ver-
sionable object in this series.
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Following ExecuteChange on the Version Series the persistent state of the
Version Series is updated and a new Reservation object is created in the per-
sistent store.

The Reservation property of the persistent Version Series object will be up-
dated to refer to the new Reservation object.

The Reserved For property of the persistent Reservation object will refer to the
Version Series object, the New Version property (if supported) will be NULL,
and any extended properties will be set to reflect the extended properties of
the Reservation object at the time of the ExecuteChange call.

Unlike SetCheckOutNext, SetReserveNext does not create a clone of the ver-
sionable object.

A reservation can be resolved with a check-in, or can be revoked.

4.2.44.2.4 Return Values

Name

Description

DMARC_BAD_OBJECT An inappropriate object was passed as parameter to this func-

tion. For example, the object does not support a required inter-
face or is of an inappropriate class.

DMARC_CONFLICTING_OPERATION The call on this primary intentional method logically conflicts with

a prior call on a different primary intentional method.

DMARC_NO_MEMORY (E_OUTOFMEMORY) Insufficient memory to complete the op-
eration.
DMARC_OK (S_OK) Success.

DMARC_RESERVATION_PENDING The connection is already holding a request for a reservation.

There cannot be more than one at a time.

4.2.44.2.5 Deferred Return Values

Name Description

DMARC_ACCESS_DENIED (E_ACCESSDENIED) The requester has insufficient access
rights to perform the requested operation.

DMARC_OBJECT_LOCKED The lock(s) on the persistent object prohibit the attempted oper-
ation.

DMARC_OBJECT_MODIFIED The object has been modified since it was retrieved.

DMARC_RESERVATION_EXISTS The version series is already holding a reservation.

DMARC_RESERVATION_NOT_AL- The condition of the version series does not permit a reserva-

LOWED tion, though no reservation is currently present.

4.2.44.3 ldmaVersionSeries::SetRevoke

This method must be supported in every implementation of this interface.
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4.2.44.3.1 Syntax

DmaRC IdmaVersionSeries::SetRevoke ()

4.2.44.3.2 Description

Records the intention to cancel an existing CheckOut or Reservation for the
Version Series object. On successful completion of this method and one of the
ExecuteChange(s) methods the Reservation property of the series is set to
NULL and the Reservation object formerly pointed to is deleted.

If the Reservation was created by SetCheckOutNext, the cloned NewVersion
object (created as a result of that method call) is NOT deleted. If the NewVer-
sion should be deleted, then the application must explicitly delete the object
(which is pointed to by the Reservation’s NewVersion property).

This method will not fail because there is a SetRevoke already pending.

4.2.44.3.3 Return Values

Name

Description

DMARC_CONFLICTING_OPERATION The call on this primary intentional method logically conflicts with

a prior call on a different primary intentional method.

DMARC_OK (S_OK) Success.
4.2.44.3.4 Deferred Return Values
Name Description
DMARC_NO_RESERVATION The Version Series is not holding a reservation at this time.

4.2.45 IlUnknown

Microsoft COM IUnknown interface. Included here for completeness, with ar-
guments given as equivalent DMA types.

4.2.45.1 lUnknown::AddRef

This method must be supported in every implementation of this interface.

4.2.45.1.1 Syntax
DmaUInteger32 IUnknown::AddRef ()

4.2.45.1.2 Description

Called when another component object is using the interface. Increases the
object's reference count by one and returns the number of references to the

October 1998

Document Management Alliance 1.0 Specification 4-328



DMA Reference
DMA Interfaces and Methods Reference

object. As long as the reference count is non-zero, the object must remain in
memory.

4.2.45.2 lUnknown::QuerylInterface

This method must be supported in every implementation of this interface.

4.2.45.2.1 Syntax

DmaRC IUnknown::Queryinterface (
DMA_REFIID riid,
pDmapv pplObject)

4.2.45.2.2 Parameters

Name Mode Description

riid input Interface Identifier for the desired interface.

pplObject output Location for the returned interface pointer.
4.2.45.2.3 Description
This method requests an interface pointer from a COM object. If the interface
is supported by the object, this method returns DMARC_OK and places the in-
terface pointer in the location indicated by pplObject. If the interface is not sup-
ported, the error code DMARC_BAD_ INTERFACE is returned.
This is the mechanism in COM that allows clients to dynamically discover (at
run time) whether or not an interface is supported by a component object.
If an error occurs, NULL is returned as the new interface pointer.
4.2.45.2.4 Return Values

Name Description

DMARC_BAD_INTERFACE (E_NOINTERFACE) The requested interface is not supported

by this object.
DMARC_OK (S_OK) Success.
DMARC_UNEXPECTED (E_UNEXPECTED) An unexpected error occurred.

4.2.45.3 lUnknown::Release

This method must be supported in every implementation of this interface.

4.2.45.3.1 Syntax

DmaUlInteger32 IUnknown::Release ()
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4.2.45.3.2 Description

Called when the client no longer requires use of the interface. Decrements the
reference count and returns the number of references to the object. This
method is used to free interface pointers returned to the client interface. When
all interface pointers to an object are released, it will be deleted.

This method must not be used for freeing references to other datatypes (e.g.,
DMAString or Binary buffers).
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Macros
4.3 Macros
This section describes the macros defined for the DMA specification.
4.3.1 DMA_CREATE_STRING
4.3.1.1 Syntax
void DMA_CREATE_STRING (
void* _allocfn(size_t),
const DmaUlnteger32 _charcount,
const DmaWChar * _srcwchars,
ppDmastring _ppstr)
4.3.1.2 Parameters
Name Mode Description
|_allocfn(size_t) input A pointer to allocator function.
|_charcount input The number of DmaWChar characters supplied in srcwchars.
|_srcwchars input The source character string for initializing the DmaString.
|_ppstr output pointer to where the pDmaString of the new string is delivered

4.3.1.3 Description

This is a macro. Clients should assume this macro (which is a little intricate) is
a block of code. Clients should not assume it is a function or expression, even
though its behavior is as if it is implemented by a procedure.

DMA_CREATE_STRING creates a new DmaString using the supplied alloca-
tor. Because DMA_CREATE_STRING is a macro, the supplied allocator can
be a method on an interface (e.g., imalloc->Alloc). The initial value of the string
is a copy of the first _charcount characters of _srcwchars. The pointer to the
constructed DmasString is delivered into the output location, _ppstr.

The input arguments must be valid. The macros are NOT expected to check
for valid input arguments. The macro will either succeed or return with *_ppstr
set to NULL.
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4.3.2 DMA_FREE_STRING

4.3.2.1 Syntax

void DMA_FREE_STRING (
void _ freeFn( void *memblock ),

pDmasString _pstr)

4.3.2.2 Parameters

Name Mode Description
|_freeFn( void *memblock )  |input The pointer to the function to be used for freeing the memory
|_pstr input The pointer to the DmaString to be freed

4.3.2.3 Description

This is a macro. Clients should assume this macro is a block of code. Clients
should not assume it is a function or expression.

The macro free's the DmasString using the specified de-allocator. It is legal to
supply a NULL _pstr value, in which case the macro perform no operation.

There are no error returns.

4.3.3 DMA_GET_STRING_CHAR_COUNT

4.3.3.1 Syntax

DmaUInteger32 DMA_GET_STRING_CHAR_COUNT (
const pDmasString _ pstr)

4.3.3.2 Parameters

Name

Mode

Description

_pstr

input

The DmaString

4.3.3.3 Description

This is a macro. Clients can safely assume this macro is an expression.

The macro returns the number of characters in the string. The terminating
NULL of a string is not counted.

There are no error returns. The macro returns 0 if a NULL input is supplied.
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4.3.4 DMA_GET_STRING_TEXT

4.3.4.1 Syntax

const DmaWChar* DMA_GET_STRING_TEXT (
pDmasString _pstr)

4.3.4.2 Parameters

Name

Mode Description

_pstr

input The DmaString

4.3.4.3 Description

This is a macro. Clients can safely assume this macro is an expression.

The macro returns a pointer to a sequence of characters. There is a null char-
acter at the end.

There are no error returns. The macro returns NULL, if a NULL input is sup-
plied.
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4.4 DMA Return Codes

All DMA methods return an integer return code following the conventions used
for an HRESULT in the COM specification. This table lists symbolic names and
descriptions for the DMA return codes, all of which start with “DMARC _".

For background on HRESULT, see http://www.microsoft.com/oledev/olecom/

Ch03.htm#lUnknown

Return code listings in the method descriptions are only partial. Other generic
codes (such as DMARC_FAILED) can occur. Some codes are warnings in-
stead of errors — the descriptions of these warning codes begin with “(Warn-

ing)”.

Name

Description

DMARC_3VE_NOT_SUPPORTED

The current scope does not support three valued elimina-
tion.

DMARC_ABORT

The progress callback indicated that the method should
be aborted.

DMARC_ACCESS_DENIED

(E_ACCESSDENIED) The requester has insufficient ac-
cess rights to perform the requested operation.

DMARC_ALIAS_CONFLICT

A class, operator or property in one component scope
unifies with more than one such entity in another compo-
nent scope.

DMARC_ALREADY_AUTHENTICATED

The user is already authenticated.

DMARC_AT_ENUM_END

The enumerator object is positioned at the end of the
component objects.

DMARC_BAD_CLASSID

The supplied identifier does not reference an available
class of object.

DMARC_BAD_COLLATION_SEQUENCE

The specified collation sequence is not known or sup-
ported by the scope.

DMARC_BAD_DOC_SPACE

There is no available document space with the specified
Dmald

DMARC_BAD_FROM_EXPRESSION

The query contains an invalid From Expression.

DMARC_BAD_INDEX

The index specified does not reference a valid property or
list element.

DMARC_BAD_INTERFACE

(E_NOINTERFACE) The requested interface is not sup-
ported by this object.

DMARC_BAD_LOCK_TYPE

The lock type is invalid.

DMARC_BAD_OBJECT

An inappropriate object was passed as parameter to this
function. For example, the object does not support a re-
quired interface or is of an inappropriate class.

DMARC_BAD_OIID

The supplied buffer does not contain a valid OIID.

DMARC_BAD_OPERAND

An operand is incorrect in datatype, form, or class.
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Name

Description

DMARC_BAD_OPERATOR

An operator ID is not defined in the metadata of the cur-
rent scope.

DMARC_BAD_ORDERBY_ELEMENT

lllegal ‘order by’ list element.

DMARC_BAD_PARAMETER

(E_INVALIDARG) Invalid input parameter.

DMARC_BAD_PROPID

A property identifier is not valid.

DMARC_BAD_PROTECTION_LEVEL

lllegal value for the protection level parameter.

DMARC_BAD_RC

Invalid Result Code.

DMARC_BAD_REFERENCE

The object cannot be saved because it references an-
other object which is not persistent.

DMARC_BAD_RESERVATION

One or more of the Reservations is not the current reser-
vation in the VersionSeries to which it refers.

DMARC_BAD_SC_OCCUR

The value of a query node's searchable class occurrence
property is not present in the query.

DMARC_BAD_SELECT_ELEMENT

lllegal select list element.

DMARC_BAD_SUBQUERY_DATATYPE

The datatype of the query root node of an "IN" subquery
does not match that of the property in the select list.

DMARC_BAD_SUBQUERY_SELECT

The select list of a subquery contains an inappropriate
number of elements

DMARC_BAD_URL

The resource URL is not syntactically valid.

DMARC_BAD_VALUE

The value given for a property or list element lies outside
the permitted range or value set, or exceeds the maxi-
mum length allowed.

DMARC_CLASS_NOT_SEARCHABLE

A class referred to in the From Expression is not search-
able.

DMARC_CLASSES_NOT_JOINABLE

A particular join operator in the query is supported, but
the operator does not support the join between the partic-
ular operands specified in the query.

DMARC_CONFLICTING_OPERATION

The call on this primary intentional method logically con-
flicts with a prior call on a different primary intentional
method.

DMARC_CONSTRAINT_VIOLATED

The operation violates a constraint of the implementation.

DMARC_DATATYPE_MISMATCH

The method invoked is inappropriate for the datatype of
the property.

DMARC_DEVICE_ERROR

An error has occurred reading or writing a hardware de-
vice.

DMARC_DISCONNECTED

The logical connection to the document space has been
disconnected.

DMARC_DISTINCT_NOT_SUPPORTED

The scope does not support the request for distinct result
rows.

DMARC_EXTRA_OPERANDS

A query node has extra operands.

DMARC_FAILED

(E_FAIL) The operation failed.
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Name

Description

DMARC_FOREIGN_OBJECT

An object is not from the current document space.

DMARC_ILLEGAL_OPERATION

The operation is disallowed by the DMA Specification.

DMARC_LIST_BOUNDS_ERROR

The number of elements in a list is outside the permitted
range.

DMARC_LOST_CONNECTION

The logical connection of the current object to the persis-
tent store has been lost permanently. The operation
could not be completed.

DMARC_MAX_ROWS

A result set was truncated because it exceeded the max-
imum result items parameter.

DMARC_MISSING_OPERANDS

A query node is missing one or more operands.

DMARC_MISSING_REFERENCE

The object cannot be saved because required reference
to it is absent. For example, it may be required to be in a
container and no appropriate relationship object exists.

DMARC_MULTIPLE_CHECKIN_NOT_SUP-
PORTED

The implementation does not support multiple different
checkins on the same object (i.e., threaded versioning).

DMARC_NEED_MORE_DATA

(Warning) Indicates that more data is required to com-
plete the browse connection operation.

DMARC_NETWORK_ERROR

A network error has occurred. It is undetermined as to
whether retrying the method might succeed. The opera-
tion could not be completed.

DMARC_NETWORK_UNAVAILABLE

The network needed to perform this operation is not
available.

DMARC_NO_COLLATIONS

Merged scope creation failed because there would be no
supported collation sequences.

DMARC_NO_CURRENT_VERSION

The version series has no current version.

DMARC_NO_MEMORY

(E_OUTOFMEMORY) Insufficient memory to complete
the operation.

DMARC_NO_RESERVATION

The Version Series is not holding a reservation at this
time.

DMARC_NOT_AUTHENTICATED

The user is not authenticated.

DMARC_NOT_CREATABLE

Creation of objects of the specified class is not sup-
ported.

DMARC_NOT_FOUND

Requested item not found.

DMARC_NOT_LOCKED

The object is not locked.

DMARC_NOT_PUBLISHED

The service registry entry is not currently published.

DMARC_NOT_SUPPORTED

This method is not supported in the context of this ses-
sion or object.

DMARC_NOT_UNIQUE

A uniqueness requirement has been violated.

DMARC_OBJECT_DELETED

The object has been deleted since it was retrieved.

DMARC_OBJECT_LOCKED

The lock(s) on the persistent object prohibit the at-
tempted operation.
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Name

Description

DMARC_OBJECT_MODIFIED

The object has been modified since it was retrieved.

DMARC_OBJECT_REFERENCED

The object cannot be deleted because it is referenced by
other objects.

DMARC_OK

(S_OK) Success.

DMARC_OPERAND_MERGE_CONFLICT

The merge would create an invalid operand description.

DMARC_OPERATOR_MERGE_CONFLICT

An operator could not be merged because it has conflict-
ing signatures in component scopes.

DMARC_POSITION_NOT_ALLOWED

The stream cannot be positioned as requested.

DMARC_PROPERTY_MERGE_CONFLICT

A property could not be merged because there is a con-
flict of conflicting datatype or cardinality in component
scopes.

DMARC_PROPERTY_NOT_ORDERABLE

A property referred to in the query order by list is not or-
derable.

DMARC_PROPERTY_NOT_SEARCHABLE

A property referred to in the Query Expression is not
searchable.

DMARC_PROPERTY_NOT_SELECTABLE

A property referred to in the Selections list is not select-
able.

DMARC_PROTECTION_LEVEL_NOT_SUP-
PORTED

The desired protection level is not supported by the doc
space.

DMARC_QUERY_AT_END

The query ran to successful completion without encoun-
tering any constraints on time limits, number of rows gen-
erated, or any other constraints, and there are no more
result rows that satisfy the query. A result row is not re-
turned. No more result rows will be returned unless Re-
ExecuteQuery is executed.

DMARC_QUERY_TREE_LOOP

There is a circular reference loop or a shared node in the
query.

DMARC_READ_ONLY

Method failed because an object or property is read-only.

DMARC_REFERENCES_OTHERS

The object cannot be deleted because it holds references
to other objects.

DMARC_REQUIRED_VALUE_ABSENT

A required property value has not been set.

DMARC_RESERVATION_EXISTS

The version series is already holding a reservation.

DMARC_RESERVATION_NOT_ALLOWED

The condition of the version series does not permit a res-
ervation, though no reservation is currently present.

DMARC_RESERVATION_PENDING

The connection is already holding a request for a reser-
vation. There cannot be more than one at a time.

DMARC_RESOURCE_NOT_FOUND

The indicated resource was not found.

DMARC_RESULTS_TRUNCATED

The result set was truncated explicitly by a call on I1d-
maResultSet:: TerminateResults. No further rows will be
returned unless ReExecuteQuery is executed. This is a
failure code - no row is returned.

DMARC_SHORT_READ

(Warning) End of stream was encountered before the re-
guested number of bytes was read.
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Name

Description

DMARC_STALE_METADATA

The metadata in the persistent store has been changed
so that it does not match the client's current copy of the
metadata.

DMARC_TIMEOUT

A time limit has been exceeded.

DMARC_TRUNCATED

Result sets were truncated in different component
scopes for different reasons.

DMARC_UNEXPECTED

(E_UNEXPECTED) An unexpected error occurred.

DMARC_UNSUPPORTED_ORDERING

An unacceptable value was provided for an ordering pa-
rameter.

DMARC_URL_PROTOCOL_NOT_SUPPORTED

The URL protocol specified in the reference is not sup-
ported.

DMARC_VALUE_NOT_SET

The requested property currently has no value.
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4.5 Join Operators

A join operator node has two or three operands:
e Operand 0 may be a searchable class node or a join operator node
e Operand 1 is required to be a searchable class node

For a cross join, these are the only operands permitted. For all the other join
types, a third operand is required:

e Operand 2 must be a normal query operator node for which the value of
Join Participation is DMA_JOIN_PARTICIPATION_OPERAND, e.g. an
“equal” operator.

» The operands of the operand 2 node must be properties of searchable
classes. One of the operands of the operand 2 node must be a property
from the searchable class of operand 1. The other must be from one of the
searchable classes in the subtree of operand 0.

The value of the Operand Datatype property of the Query Operand Descrip-
tion of operands 0 and 1 of join operators is DMA_DATATYPE_CLASS.

For cross joins, the Cartesian product is produced. For all other join operators,
the searchable class or subordinate join expression from operand 0 is joined
to the searchable class of operand 1 via the Boolean expression subtree
whose root is operand 2.

It is not required that a Join Operator be supported between all possible pairs
of searchable classes in the document space.

The well known join operators defined by DMA do not join objects from differ-
ent document spaces. When a join operation is actually performed, it is per-
formed by a single document space between searchable classes in its
metadata. Undefined parts of the From Expression must be eliminated by the
rules of three valued elimination. If three valued elimination is needed but is
not available, the query fails with a query construction error. For the well
known join operators specified by DMA, the results of evaluating a join in a
merged scope is the union of the results of evaluating the join in its component
scopes.

4.5.1 Joins and Three Valued Elimination

In the following tables, operand 0 is undefined if it is a searchable class node
which specifies an undefined class, or if it is a join operator node which evalu-
ates to undefined by recursive application of these rules.

Operand 1 is “Undefined” if it is a searchable class node which specifies an
undefined class.
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Operand 2 is “Undefined” if it specifies an operator which is undefined, or if it
evaluates to “Undefined” because of “Undefined” operands.

An outcome of "Undefined" for the root node of the From Expression results in
the query returning zero rows.

4.5.2 Cross Join

OpO Opl Outcome
Defined Undefined Undefined
Undefined Defined Undefined
Undefined Undefined Undefined
Defined Defined Defined
4.5.3 Inner Join
OpoO Opl Op 2 Outcome
Defined Defined Undefined Undefined
Defined Undefined Defined Undefined
Defined Undefined Undefined Undefined
Undefined Defined Defined Undefined
Undefined Defined Undefined Undefined
Undefined Undefined Defined Undefined
Undefined Undefined Undefined Undefined
Defined Defined Defined Defined

4.5.4 Left Outer Join

OpoO Opl Op?2 Outcome

Defined Defined Undefined Undefined

Defined Undefined Defined Defined (resultis Op 0)
Defined Undefined Undefined Defined (resultis Op 0)
Undefined Defined Defined Undefined

Undefined Defined Undefined Undefined

Undefined Undefined Defined Undefined

Undefined Undefined Undefined Undefined

Defined Defined Defined Defined

4.5.5 Right Outer Join

OpoO Opl Op 2 Outcome

Defined Defined Undefined Undefined

Defined Undefined Defined Undefined

Defined Undefined Undefined Undefined

Undefined Defined Defined Defined (result is Op 1)
Undefined Defined Undefined Defined (result is Op 1)
Undefined Undefined Defined Undefined
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OpoO Opl Op 2 Outcome
Undefined Undefined Undefined Undefined
Defined Defined Defined Defined

4.5.6 DMA Defined Join Operators

The following Join Operators are defined by DMA 1.0:

Name Define Name Description

Cross Join dmaJoinOperator_Cross Returns the Cartesian product of the rows of the two
searchable classes.

Inner Join dmaJoinOperator_Inner A Join operation that does not return a row if either

the left or right or both operands of the equality oper-
ator are NULL for a particular row under scan.

Left Outer Join

dmaJoinOperator_LeftOuter

Returns a row if the left operand of the equality oper-
ator is non NULL, even if the right operand is NULL.

Right Outer Join

dmaJoinOperator_RightOuter

Returns a row if the right operand of the equality op-
erator is non NULL, even if the left operand is NULL.
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4.6 DMA Well Known Query Operators

4.6.1 Ordering Rules

For all the ordering relational operators (greater, greater or equal, less, less or
equal), for all datatypes, the null value collates before any non null value.

Two strings of unequal length are always unequal. If two strings are of unequal
length, and the initial prefix of the longer string is equal to the entire shorter
string, then the shorter string collates before the longer string. The collating
sequence used in the comparison for all the string relational operators is spec-
ified by a property on the Query Object. Refer to the discussion on the query
object.

The comparison of binary operands is done one unsigned byte at a time from
lower index values to higher index values. Two binary operands of unequal
length are always unequal. If the two binary operands are of unequal length,
and the initial prefix of the longer operand is equal to the entire shorter oper-
and, then the shorter operand collates before the longer operand.

The comparison of lists is done one element at a time, starting from element
zero. The first corresponding pair of list elements with unequal values deter-
mines the outcome of the compare. If no corresponding pair of list elements
have unequal values, the lists are considered equal. Two lists of unequal
lengths are always unequal. If two lists are of unequal length, and the initial el-
ements of the longer list are equal to the corresponding elements in the
shorter list, then the shorter list collates before the longer list.

Note: The above rules are in harmony with the ANSI/ISO SQL 92 standards:
ANSI X3.135-1992, “Database Language SQL", and ISO/IEC 9075:1992, “Da-
tabase Language SQL".

When a singleton is compared against a list, the singleton is treated as if it
were a list of one element, and the comparison proceeds as for two lists.

4.6.2 DMA Well Known Query Operators Descriptions

Name Result Type Min # of |Max # of |Operand |Safe to Define
Opnds Opnds Type(s) |Eliminate

And Boolean 2 -1 Boolean |No dmaQueryOperator_And

Or Boolean 2 -1 Boolean |No dmaQueryOperator_Or

Not Boolean 1 1 Boolean |Yes dmaQueryOperator_Not

Equal Binary Boolean 2 2 Binary Yes dmaQueryOperator_EqualBi-
nary

Unequal Binary Boolean 2 2 Binary Yes dmaQueryOperator_Unequal-
Binary
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Name Result Type Min # of |Max # of |Operand |Safe to Define
Opnds Opnds Type(s) |Eliminate

Greater Binary Boolean 2 2 Binary Yes dmaQueryOperator_Greater-
Binary

Greater Or Equal Bi-|Boolean 2 2 Binary Yes dmaQueryOperator_Greater-

nary OrEqualBinary

Less Binary Boolean 2 2 Binary Yes dmaQueryOperator_LessBi-
nary

Less Or Equal Bi- |Boolean 2 2 Binary Yes dmaQueryOperator_Les-

nary sOrEqualBinary

Equal String Boolean 2 2 String Yes dmaQueryOperator_Equal-
String

Unequal String Boolean 2 2 String Yes dmaQueryOperator_Unequal-
String

Greater String Boolean 2 2 String Yes dmaQueryOperator_Greater-
String

Greater Or Equal Boolean 2 2 String Yes dmaQueryOperator_Greater-

String OrEqualString

Less String Boolean 2 2 String Yes dmaQueryOperator_
LessString

Less Or Equal String|Boolean 2 2 String Yes dmaQueryOperator_Les-
sOrEqualString

Equal Boolean Boolean 2 2 Boolean |Yes dmaQueryOperator_Equal-
Boolean

Unequal Boolean |Boolean 2 2 Boolean |Yes dmaQueryOperator_Unequal-
Boolean

Equal Integer32 Boolean 2 2 Int32 Yes dmaQueryOperator_
Equalinteger32

Unequal Integer32 |Boolean 2 2 Int32 Yes dmaQueryOperator_
Unequallnteger32

Greater Integer32 |Boolean 2 2 Int32 Yes dmaQueryOperator_
Greaterinteger32

Greater Or Equal Boolean 2 2 Int32 Yes dmaQueryOperator_

Integer32 GreaterOrEqualinteger32

Less Integer32 Boolean 2 2 Int32 Yes dmaQueryOperator_
LessInteger32

Less Or Equal Boolean 2 2 Int32 Yes dmaQueryOperator_

Integer32 LessOrEqualinteger32

Equal Float64 Boolean 2 2 Float64 |Yes dmaQueryOperator_
EqualFloat64

Unequal Float64 Boolean 2 2 Float4 |Yes dmaQueryOperator_
UnequalFloat64

Greater Float64 Boolean 2 2 Float64 |Yes dmaQueryOperator_
GreaterFloat64
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Name Result Type Min # of |Max # of |Operand |[Safe to Define
Opnds Opnds Type(s) |Eliminate

Greater Or Equal Boolean 2 2 Float64 |Yes dmaQueryOperator_

Float64 GreaterOrEqualFloat64

Less Float64 Boolean 2 2 Floaté4 |Yes dmaQueryOperator_
LessFloat64

Less Or Equal Boolean 2 2 Float64 |Yes dmaQueryOperator_

Float64 LessOrEqualFloat64

Equal Date Time Boolean 2 2 DateTime |Yes dmaQueryOperator_EqualDa-
teTime

Unequal Date Time |Boolean 2 2 DateTime |Yes dmaQueryOperator_Unequal-
DateTime

Greater Date Time |Boolean 2 2 DateTime |Yes dmaQueryOperator_Greater-
DateTime

Greater Or Equal Boolean 2 2 DateTime |Yes dmaQueryOperator_Greater-

Date Time OrEqualDateTime

Less DateTime Boolean 2 2 DateTime |Yes dmaQueryOperator_LessDa-
teTime

Less Or Equal Date |Boolean 2 2 DateTime |Yes dmaQueryOperator_Les-

Time sOrEqualDateTime

Equal Id Boolean 2 2 ID Yes dmaQueryOperator_Equalld

Unequal Id Boolean 2 2 ID Yes dmaQueryOperator_Un-
equalld

Equal Object Boolean 2 2 Object Yes dmaQueryOperator_EqualOb-
ject

Is Defined Boolean 1 1 Any No dmaQueryOperator_IsDefined

Is Null Boolean 1 1 Any Yes dmaQueryOperator_IsNull

Like Boolean 3 3 String Yes dmaQueryOperator_Like

Is Class Boolean 2 2 Int32; ID |Yes dmaQueryOperator_IsClass

Add Integer32 Int32 2 -1 Int32 Yes dmaQueryOperator_
AddInteger32

Subtract Integer32 |Int32 2 2 Int32 Yes dmaQueryOperator_
Subtractinteger32

Negate Integer32  |Int32 1 1 Int32 Yes dmaQueryOperator_
Negatelnteger32

Absolute Value Int32 1 1 Int32 Yes dmaQueryOperator_

Integer32 AbsoluteValuelnteger32

Multiply Integer32  |Int32 2 -1 Int32 Yes dmaQueryOperator_
Multiplylnteger32

Divide Integer32 Int32 2 2 Int32 Yes dmaQueryOperator_
Dividelnteger32

Add Float64 Float64 2 -1 Float64 |Yes dmaQueryOperator_
AddFloat64
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Name Result Type Min # of |Max # of |Operand |[Safe to Define
Opnds Opnds Type(s) |Eliminate

Subtract Float64 Float64 2 2 Floaté4 |Yes dmaQueryOperator_
SubtractFloat64

Negate Float64 Float64 1 1 Floaté4 |Yes dmaQueryOperator_
NegateFloat64

Absolute Value Float64 1 1 Float64 |Yes dmaQueryOperator_

Float64 AbsoluteValueFloat64

Multiply Float64 Float64 2 -1 Float64 |Yes dmaQueryOperator_
MultiplyFloat64

Divide Float64 Float64 2 2 Floaté4 |Yes dmaQueryOperator_
DivideFloat64

Integer32 To Float64|Float64 1 1 Int32 Yes dmaQueryOperator_
Integer32ToFloat32

Float64 To Integer32 |Int32 1 1 Floaté4 |Yes dmaQueryOperator_

Round Float64Tolnteger32Round

Float64 To Integer32 |Int32 1 1 Floaté4 |Yes dmaQueryOperator_

Truncate Float64Tolnteger32Truncate

Exists Boolean 1 1 Class Yes dmaQueryOperator_Exists

In Binary Boolean 2 2 Binary Yes dmaQueryOperator_InBinary

In Boolean Boolean 2 2 Boolean |Yes dmaQueryOperator_InBool-
ean

In String Boolean 2 2 String Yes dmaQueryOperator_InString

In Integer32 Boolean 2 2 Int32 Yes dmaQueryOperator_
Ininteger32

In Float64 Boolean 2 2 Floaté4 |Yes dmaQueryOperator_InFloat64

In Date Time Boolean 2 2 DateTime |Yes dmaQueryOperator_InDa-
teTime

Inid Boolean 2 2 ID Yes dmaQueryOperator_Inld

4.6.2.1 dmaQueryOperator_And

Computes the logical AND of its Boolean operands. The AND operator must
allow any operand to be constant.

4.6.2.2 dmaQueryOperator_Or

4.6.2.3 dmaQueryOperator_Not

Computes the logical inclusive OR of its Boolean operands. The OR operator

must allow any operand to be constant.

Computes the logical negation of its Boolean operand
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4.6.2.4 dmaQueryOperator_EqualBinary

Returns True if and only if the two Binary operands are equal

4.6.2.5 dmaQueryOperator_UnequalBinary

Returns True if and only if the two Binary operands are unequal

4.6.2.6 dmaQueryOperator_GreaterBinary

Returns True if and only if the first operand is greater than the second

4.6.2.7 dmaQueryOperator_GreaterOrEqualBinary

Returns True if and only if the first operand is greater than or equal to the sec-
ond

4.6.2.8 dmaQueryOperator_LessBinary

Returns True if and only if the first operand is less than the second

4.6.2.9 dmaQueryOperator_LessOrEqualBinary

Returns True if and only if the first is less than or equal to the second

4.6.2.10 dmaQueryOperator_EqualString

Returns True if and only if the two string operands are equal

4.6.2.11 dmaQueryOperator_UnequalString

Returns True if and only if the two string operands are unequal

4.6.2.12 dmaQueryOperator_GreaterString

Returns True if and only if the first operand is greater than the second

4.6.2.13 dmaQueryOperator_GreaterOrEqualString

Returns True if and only if the first operand is greater than or equal to the sec-
ond

4.6.2.14 dmaQueryOperator_LessString

Returns True if and only if the first operand is less than the second

4.6.2.15 dmaQueryOperator_LessOrEqualString

Returns True if and only if the first is less than or equal to the second
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4.6.2.16 dmaQueryOperator_EqualBoolean

Returns True if and only if the two boolean operands are equal

4.6.2.17 dmaQueryOperator_UnequalBoolean

Returns True if and only if the two boolean operands are unequal

4.6.2.18 dmaQueryOperator_Equallinteger32

Returns True if and only if the two integer operands are equal

4.6.2.19 dmaQueryOperator_Unequallnteger32

Returns True if and only if the two integer operands are unequal

4.6.2.20 dmaQueryOperator_Greaterinteger32

Returns True if and only if the first operand is greater than the second

4.6.2.21 dmaQueryOperator_GreaterOrEqualinteger32

Returns True if and only if the first operand is greater than or equal to the sec-
ond

4.6.2.22 dmaQueryOperator_Lesslnteger32

Returns True if and only if the first operand is less than the second

4.6.2.23 dmaQueryOperator_LessOrEqualinteger32

Returns True if and only if the first is less than or equal to the second

4.6.2.24 dmaQueryOperator_EqualFloat64

Returns True if and only if the first operand is equal to the second

4.6.2.25 dmaQueryOperator_UnequalFloat64

Returns True if and only if the two operands are unequal

4.6.2.26 dmaQueryOperator_GreaterFloat64

Returns True if and only if the first operand is greater than the second

4.6.2.27 dmaQueryOperator_GreaterOrEqualFloat64

Returns True if and only if the first operand is greater than or equal to the sec-
ond
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4.6.2.28 dmaQueryOperator_LessFloat64

Returns True if and only if the first operand is less than the second

4.6.2.29 dmaQueryOperator_LessOrEqualFloat64

Returns True if and only if the first is less than or equal to the second

4.6.2.30 dmaQueryOperator_EqualDateTime

Returns True if and only if the first operand is equal to the second

4.6.2.31 dmaQueryOperator_UnequalDateTime

Returns True if and only if the two operands are unequal

4.6.2.32 dmaQueryOperator_GreaterDateTime

Returns True if and only if the first operand is greater than the second

4.6.2.33 dmaQueryOperator_GreaterOrEqualDateTime

Returns True if and only if the first operand is greater than or equal to the sec-
ond

4.6.2.34 dmaQueryOperator_LessDateTime

Returns True if and only if the first operand is less than the second

4.6.2.35 dmaQueryOperator_LessOrEqualDateTime

Returns True if and only if the first is less than or equal to the second

4.6.2.36 dmaQueryOperator_Equalld

Returns True if and only if the first operand is equal to the second

4.6.2.37 dmaQueryOperator_Unequalld

Returns True if and only if the two operands are unequal

4.6.2.38 dmaQueryOperator_EqualObject

This operator evaluates to DMA_TRUE if and only if the two operands are the
same persistent object. This operator can be used, for example, for equi-joins
on single-object-valued navigation properties, e.g., dmaProp_This, dmaProp_
Head, dmaProp_Talil, etc.
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4.6.2.39 dmaQueryOperator_lsDefined

The operand must be a property of a persistent object, not a constant or query
parameter or operator or etc. Return True if the property is defined in the cur-
rent scope, else False. Itis used to help refine searches across multiple repos-
itories when the rules of three valued logic are not sufficient to achieve the
desired result

4.6.2.40 dmaQueryOperator_IsNull

The operand must be a property of a persistent object, not a constant or query
parameter or operator or etc. The property must be defined in the current
scope, or else DMARC_UNKNOWN is returned. If the property is defined, the
operator returns True if the value of the property is NULL, else False.

4.6.2.41 dmaQueryOperator_Like

The first operand is the string under examination. The second operand is the
pattern string, which may contain wildcard characters. The widlcard character
"%" represents zero or more characters. The wildcard character " " (under-
score) represents exactly one character. The third operand is a single charac-
ter string designating the escape character used in the pattern string. Return
True if the pattern match is successful, else False. If the first operand is not de-

fined or is NULL, return DMARC_UNKNOWN

4.6.2.42 dmaQueryOperator_lIsClass

This operator can be used to refine 'include subclasses' searches so that
fewer than all subclasses of the ancestor class are returned by the query. The
first parameter is the searchable class occurrence number of a searchable
class in the current query. This searchable class occurrence must have
dmaProp_IncludeSubclassesRequested set to True. The second parameter is
the ID of the searchable class or one of its subclasses. Return True if the
searchable class ID of the current row under scan corresponding to the desig-
nated searchable class occurrence is equal to the second operand, else False.

4.6.2.43 dmaQueryOperator_AddInteger32

Return the sum of the operands

4.6.2.44 dmaQueryOperator_Subtractinteger32

Subtract the second operand from the first and return the difference

4.6.2.45 dmaQueryOperator_Negatelnteger32

Return the negation of the operand
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4.6.2.46 dmaQueryOperator_AbsoluteValuelnteger32

Return the absolute value of the operand

4.6.2.47 dmaQueryOperator_Multiplylnteger32

Return the product of the operands

4.6.2.48 dmaQueryOperator_Dividelnteger32

Divide the first operand by the second and return the quotient

4.6.2.49 dmaQueryOperator_AddFloat64

Return the sum of the operands

4.6.2.50 dmaQueryOperator_SubtractFloat64

Subtract the second operand from the first and return the difference

4.6.2.51 dmaQueryOperator_NegateFloat64

Return the negation of the operand

4.6.2.52 dmaQueryOperator_AbsoluteValueFloat64

Return the absolute value of the operand

4.6.2.53 dmaQueryOperator_MultiplyFloat64

Return the product of the operands

4.6.2.54 dmaQueryOperator_DivideFloat64

Divide the first operand by the second and return the quotient

4.6.2.55 dmaQueryOperator_Integer32ToFloat32

Convert the integer32 operand's value to a float64 and return the result

4.6.2.56 dmaQueryOperator_Float64Tolnteger32Round

Convert the float64 operand's value to an integer32 by rounding it and return
the result

4.6.2.57 dmaQueryOperator_Float64Tolnteger32Truncate

Convert the float64 operand's value to an integer32 by truncating it and return
the result
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4.6.2.58 dmaQueryOperator_EXxists

The subquery operand must be of type QueryRoot. It must have an empty Se-
lectionsList, and therefore be of datatype Class. If the subquery finds any re-
sult rows, True is returned, else False

4.6.2.59 dmaQueryOperator_InBinary

The operand must be a query property node, a query constant node, or a sub-
qguery node. If the operand is of type QueryRoot, the subquery must have ex-
actly one property in its SelectionsList, and it must be of type Binary. Hence,
the datatype of the subquery will be Binary. The value of the first operand is
compared against the list of Binary values returned by the subquery. True is
returned if it is amongst them, else False

4.6.2.60 dmaQueryOperator_InBoolean

The operand must be a query property node, a query constant node, or a sub-
qguery node. If the operand is of type QueryRoot, the subquery must have ex-

actly one property in its SelectionsList, and it must be of type Boolean. Hence,

the datatype of the subquery will be Boolean. The value of the first operand is
compared against the list of Boolean values returned by the subquery. True is

returned if it is amongst them, else False

4.6.2.61 dmaQueryOperator_InString

The operand must be a query property node, a query constant node, or a sub-
qguery node. If the operand is of type QueryRoot, the subquery must have ex-
actly one property in its SelectionsList, and it must be of type String. Hence,
the datatype of the subquery will be String. The value of the first operand is
compared against the list of String values returned by the subquery. True is re-
turned if it is amongst them, else False

4.6.2.62 dmaQueryOperator_Ininteger32

The operand must be a query property node, a query constant node, or a sub-
qguery node. If the operand is of type QueryRoot, the subquery must have ex-
actly one property in its SelectionsList, and it must be of type Int32. Hence, the
datatype of the subquery will be Int32. The value of the first operand is com-
pared against the list of Int32 values returned by the subquery. True is re-
turned if it is amongst them, else False

4.6.2.63 dmaQueryOperator_InFloat64

The operand must be a query property node, a query constant node, or a sub-
qguery node. If the operand is of type QueryRoot, the subquery must have ex-
actly one property in its SelectionsList, and it must be of type Float64. Hence,
the datatype of the subquery will be Float64. The value of the first operand is

October 1998

Document Management Alliance 1.0 Specification 4-351



DMA Reference
DMA Well Known Query Operators

compared against the list of Float64 values returned by the subquery. True is
returned if it is amongst them, else False

4.6.2.64 dmaQueryOperator_InDateTime

The operand must be a query property node, a query constant node, or a sub-
qguery node. If the operand is of type QueryRoot, the subquery must have ex-
actly one property in its SelectionsList, and it must be of type Datetime.
Hence, the datatype of the subquery will be Datetime. The value of the first op-
erand is compared against the list of Datetime values returned by the sub-
qguery. True is returned if it is amongst them, else False

4.6.2.65 dmaQueryOperator_Inld

The operand must be a query property node, a query constant node, or a sub-
qguery node. If the operand is of type QueryRoot, the subquery must have ex-
actly one property in its SelectionsList, and it must be of type ID. Hence, the
datatype of the subquery will be ID. The value of the first operand is compared
against the list of ID values returned by the subquery. True is returned if it is
amongst them, else False
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4.7 DMA Property DataTypes
The following are the property datatypes defined in DMA 1.0:

Name Define Name Description

Binary DMA_DATATYPE_BINARY Base data type DmaBinaryValue. Array of un-
signed 8 bit bytes.

Boolean DMA_DATATYPE_BOOLEAN Base data type DmaBoolean. Can take on at

least the values DMA_TRUE, DMA_FALSE, and
DMA_UNKNOWN.

Date Time DMA_DATATYPE_DATETIME Base data type pDmaDateTime. A DMA string
holding a date time in a format described in the
DMA Internationalization and Localization sec-

tion.

Float64 DMA_DATATYPE_FLOAT64 Base data type DmaFloat64. An IEEE standard
floating point number.

ID DMA_DATATYPE_ID Base data type Dmald. A DCE UUID or Microsoft
GUID.

Integer32 DMA_ DATATYPE_INTEGER32 Base data type Dmalnteger32. A signed integer

that can take on at least the values -
2,147,483,648 to +2,147,483,647.

Object DMA_DATATYPE_OBJECT Base data type Dmapv. A COM interface pointer
to a DMA object.

String DMA_DATATYPE_STRING Base data type pDmaString. A DMA string. (See
the DMA Internationalization and Localization
section.)

Any Base DMA_DATATYPE_ANY_BASE_ Not a base data type. Indicates that any base

Datatype DATATYPE data type will be acceptable in the context in

which it is used. It is used to specify the base
data type of the operand to the operators such as
dmaQueryOperator_IsNull and
dmaQueryOperator_IsDefined.

Class DMA_ DATATYPE_CLASS Not a base data type. This value is used as the
result type for a join operator, and as the required
data type in operand descriptions where a join
expression, searchable class or subquery with
empty select list is required.

Result Row DMA_ DATATYPE_RESULT_ROW Not a base data type. This indicates that the
value is a query result row object.
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4.8 Conformance

The description of conformance is presented in two parts — the mandatory
baseline that any implementation of the DMA API must provide, and a detailed
definition of each optional capability.

4.8.1 Mandatory Baseline

4.8.1.1 General

Every DMA object describes itself by providing metadata, as specified in the
object model overview.

All the DMA classes are described in the reference sections of this specifica-
tion. For each DMA class, the specification defines what properties and inter-
faces must be supported for it, given that the class itself is supported.

In order to support self describing metadata, at least the following DMA
classes (referred to as SDM classes below) must be supported:

« DMA

* Metadata

e Class Description

e Property Description

» Property Description Boolean
e Property Description Id

e Property Description Integer32
» Property Description Object

» Property Description String

o List

» List Of Boolean

e ListOflId

e List Of Integer32

e List Of Object

e List Of String
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The DMA classes that must be supported by all implementations vary accord-
ing to metadata space type.

The following are the metadata space types, and the minimum set of DMA
classes that they must support:

4.8.1.1.1 System Metadata Spaces

» SDM classes

e System

e Enumeration

e Enumeration Of Object

4.8.1.1.2 Individual Document Space Metadata Spaces
» SDM classes

« DocSpace

« DocVersion

4.8.1.1.3 Individual Document Space Scope Metadata Spaces

» SDM classes

e Scope

*  Query

¢ Query Constant

* Query Node

e Query Nonterminal Node

e Query Operand Description
¢ Query Operator

* Query Operator Description
e Query Order By Node

¢ Query Property

¢ Query Root

e Query Searchable Class
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4.8.1.1.4 Merged Scope Metadata Spaces

* (Same as Individual Document Space Metadata Space)

4.8.1.1.5 Query Result Metadata Spaces

e SDM classes
 Enumeration
e Query Result Row

e Query Result Set

4.8.1.2 System Object

The system object is a DMA object implemented by software referred to as
“middleware”. The main functions of the middleware are to provide an imple-
mentation of the system object, a means for registering and locating document
spaces, and to provide merged scope objects generated from multiple docu-
ment space scopes, so that cross repository queries can be performed.

Every conformant implementation of the system object must provide:

* implementation of all interfaces, methods, classes, and properties identi-
fied as required to be implemented by the DMA object in the reference
sections of this specification.

» thread safety under unrestricted threading (in which multiple threads of a
process may execute both user and OS code concurrently).

4.8.1.3 Document Repository

The main purpose of document repository implementations of the DMA APl is
to provide an implementation of the Document Space object, and objects gen-
erated from it, e.g., scope objects.

Every conformant document space implementation must provide:

* implementation of all interfaces, methods, classes, and properties identi-
fied as required to be implemented by document spaces in the reference
sections of this specification.

» thread safety under free threading.
» document space specific properties and/or content for documents.

» atleast read only access to all documents stored in the document space:
Implementation of all interfaces, methods, classes, and properties neces-
sary for at least one of the following options is required:
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- Query access: Documents can be accessed using a search involving
the values of properties of persistent objects.

- Containment access: Starting from the list of initial containers or a con-
tainer in hand, containment related properties can be used to navigate
to documents.

- OIlID: The IdmabDocSpace:: ConnectObject method is supported, and
can provide access to a document given its OIID.

4.8.2 Optional Capabilities

4.8.2.1 Document Space Object

In the subsections of this section, the identifiers for document space capabili-
ties (e.g., DMAC_LEVEL, DMAC_AUTHENTICATE, etc.) appear in the DMA
header files as macros that evaluate to unique small, nonnegative integers.
The capability identifiers are intended to be used as a list element index of the
Doc Space Capabilities property, which is a list of integer32 property native to
the document space object (class Doc Space). When the following refers to a
capability being “set” or “reset”, that means that the value of the corresponding
list element is DMA_TRUE or DMA_FALSE, respectively.

4.8.2.2 General

4.8.2.2.1 DMAC_LEVEL

The value indicates the version level number of the capabilities property for the
document repository. It is a positive integer equal to 1 for the 1.0 DMA spec.
On every subsequent release of the DMA spec. in which additional document
repository capabilities are introduced, this number is increased by one.

4.8.2.2.2 DMAC_AUTHENTICATE

If set, then the document space object supports the IdmaAuthentication inter-
face.

If reset, the document space object does not support the I[dmaAuthentication
interface.

4.8.2.2.3 DMAC_WRITEABLE_DOCSPACE

If set, then (1) document space objects can be added, and deleted, and modi-
fied, and/or (2) document versions can be checked in.

If reset, the document space is read only.
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4.8.2.2.4 DMAC_CONNECT_VIA_OIID

If set, IdmaDocSpace:: ConnectObject is supported on the document space
object to connect to persistent objects given their OIID.

If reset, IdmaDocSpace:: ConnectObject is not supported.

4.8.2.3 Content

4.8.2.3.1 DMAC_CONTENT

This is set if and only if content is supported: At least some documents in the
document space can have content. This implies that the Rendition class and
at least one of the classes Content Transfer and Content Reference must be
supported.

If reset, the document repository merely catalogs external material, e.qg.,
books on a shelf, and no documents have content.

4.8.2.3.2 DMAC_CONTENT_MULT_RENDITIONS

If set, then content is supported, and documents can have multiple renditions.

If reset, documents can have at most one rendition.

4.8.2.3.3 DMAC_CONTENT_MULT_ELEMENTS

If set, then content is supported, and renditions can have multiple content ele-
ments.

If reset, renditions can not have more than one content element.

4.8.2.3.4 DMAC_CONTENT_MIME_RENDITIONS

If set, then content is supported, and the document space supports the use of
rendition types from the MIME rendition type space. NOTE: The Rendition
Type property is a string of the form <rendition_type_space>::<typename>.
The only <rendition_type space> defined in the DMA 1.0 spec. is “MIME"
(Multipurpose Internet Mail Extension) as defined by the IANA. Examples are
“MIME::application/postscript” and “MIME::text”. END NOTE

If reset, then the document space does not support MIME reference type
names.

4.8.2.3.5 DMAC_CONTENT_UPDATEABLE

If set, then document content is supported, and document content can be ed-
ited. Some or all of the following operations can be performed on existing per-
sistent Doc Version objects: Renditions can be added; renditions can be

deleted; renditions can be replaced; content elements can be added; content
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elements can be deleted; content elements can be replaced. This implies Id-
maConnection:: ExecuteChange is supported.

If reset, then document cannot be edited. (Note that checking in a new version
of a document does not count as updating content in the sense of this capabil-
ity. That is viewed as creating a new persistent Doc Version object for pur-
poses of discussion of this capability.)

4.8.2.3.6 DMAC_CONTENT_CAPTURE_RESOURCE

If set, then content is supported, and IdmaContentTransfer:: SetCaptureRe-
source supported. This method allows content to be captured from a named
resource.

If reset, then IdmaContentTransfer:: SetCaptureResource is not supported.

4.8.2.3.7 DMAC_CONTENT_COPY_TO_RESOURCE

If set, then content is supported, and IdmaContentTransfer:: CopyToResource
is supported. This method makes a copy of captured content data in a re-
source of a specified name.

If reset, then IdmaContentTransfer:: CopyToResource is not supported.

4.8.2.4 Containment

If containment is supported, the following optional classes must be supported:
» Containable
» Container

* Relationship

4.8.2.4.1 DMAC_CONTAIN_DIR_REQUIRED

If set, then, any directly containable object (except for root direct containers)
must be contained in a container via direct containment. (There are no free-
standing directly containable objects except root direct containers.)

If reset, then it is not required that directly containable objects be contained in
a container via direct containment.

If containment is not implemented, the value is reset.

4.8.2.4.2 DMAC_CONTAIN_REF_REQUIRED

If set, then, any referentially containable object (except for root referential con-
tainers) must be contained in a container via referential containment. (There
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are no freestanding referentially containable objects except root referential
containers.)

If reset, then it is not required that referentially containable objects be con-
tained in a container via referential containment.

If containment is not implemented, the value is reset.

If DMAC_CONTAIN_REF REQUIRED and DMAC_CONTAIN_DIR_RE-
QUIRED are both set, and if there is a class that can be contained both via di-
rect containment and referential containment, then objects of that class must
be directly contained, but need not be referentially contained.

4.8.2.4.3 DMAC_CONTAIN

If DMAC_CONTAIN is set, then containment is supported. The value of
DMAC_CONTAIN is defined to be DMAC_CONTAIN_REF OR DMAC _
CONTAIN_DIR .

4.8.2.4.4 DMAC_CONTAIN_REF

If set, then referential containment is supported. The value of DMAC _
CONTAIN_REF is defined to be DMAC_CONTAIN_REF_CONTAINER OR
DMAC_CONTAIN_REF_CFG_HISTORY OR DMAC_CONTAIN_REF_VER_
SERIES OR DMAC_CONTAIN_REF_VER_DESC OR DMAC_CONTAIN_
REF_DOC_VER OR DMAC_CONTAIN_REF_OTHER..

If DMAC_CONTAIN_REF is set, the following optional classes must be sup-
ported:

« Referential Containment Relationship

4.8.2.4.5 DMAC_CONTAIN_REF_CONTAINER

If set, then classes of type Container and subclasses of that type may be con-
tained referentially.

If reset, classes of type Container and subclasses of that type may not be ref-
erentially contained.

4.8.2.4.6 DMAC_CONTAIN_REF_CFG_HISTORY

If set, then classes of type Configuration History and subclasses of that type
may be contained referentially.

If reset, then classes of type Configuration History and subclasses of that type
may not be referentially contained.
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4.8.2.4.7 DMAC_CONTAIN_REF_VER_SERIES
If set, then classes of type Version Series and subclasses of that type may be
contained referentially.

If reset, then classes of type Version Series and subclasses of that type may
not be referentially contained.

4.8.2.4.8 DMAC_CONTAIN_REF_VERS_DESC
If set, then classes of type Version Description and subclasses of that type

may be contained referentially.

If reset, then classes of type Version Description and subclasses of that type
may not be referentially contained.

4.8.2.4.9 DMAC_CONTAIN_REF_DOC_VER
If set, then classes of type Doc Version and subclasses of that type may be
contained referentially.

If reset, then classes of type Doc Version and subclasses of that type may not
be referentially contained.

4.8.2.4.10 DMAC_CONTAIN_REF_OTHER

If set, then a class of type other than Doc Version, Configuration History, Ver-
sion Series, and Version Description and subclasses of those classes may be
contained referentially.

If reset, then no classes of type other than Doc Version, Configuration History,
Version Series, and Version Description and subclasses of those classes may
be contained referentially.

4.8.2.4.11 DMAC_CONTAIN_REF_MAX_DEPTH

This is the maximum number of recursive levels that containers can contain
other containers referentially. If a container can not be contained referentially
by another container, the value is zero. If there is no limit on the number of lev-
els of referential containment of containers, the value is -1.

If referential containment is not supported, the value is zero.

4.8.2.4.12 DMAC_CONTAIN_REF_ORDER

The value of this capability is defined as DMAC_CONTAIN_REF_ORDER_
HEAD OR DMAC_CONTAIN_REF_ORDER_TAIL .
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4.8.2.4.13 DMAC_CONTAIN_REF_ORDER_HEAD

If set, the IdmaRelationshipOrdering interface is supported for Referential
Containment Relationship objects, and the SetOrdering method accepts the
value DMA_POS_DEFAULT for the value of the ulHeadWhere parameter.

If reset, the IdmaRelationshipOrdering interface is not supported for Referen-
tial Containment Relationship objects.

4.8.2.4.14 DMAC_CONTAIN_REF_ORDER_HEAD_BEFORE

If set, the IdmaRelationshipOrdering:: SetOrdering method allows the value
DMA_POS BEFORE for the ulHeadWhere parameter for Referential Contain-
ment Relationship objects.

If reset, either the IdmaRelationshipOrdering interface is not supported for
Referential Containment Relationship objects, or the DMA_POS BEFORE
value for the ulHeadWhere parameter to SetOrdering is not supported for Ref-
erential Containment Relationship objects.

4.8.2.4.15 DMAC_CONTAIN_REF_ORDER_HEAD_AFTER

If set, the IdmaRelationshipOrdering:: SetOrdering method allows the value
DMA_POS_AFTER for the ulHeadWhere parameter for Referential Contain-
ment Relationship objects.

If reset, either the IdmaRelationshipOrdering interface is not supported for
Referential Containment Relationship objects, or the DMA POS_AFTER
value for the ulHeadWhere parameter to SetOrdering is not supported for Ref-
erential Containment Relationship objects.

4.8.2.4.16 DMAC_CONTAIN_REF_ORDER_HEAD_FIRST

If set, the IdmaRelationshipOrdering:: SetOrdering method allows the value
DMA_POS_FIRST for the ulHeadWhere parameter for Referential Contain-
ment Relationship objects.

If reset, either the IdmaRelationshipOrdering interface is not supported for
Referential Containment Relationship objects, or the DMA_POS_FIRST value
for the ulHeadWhere parameter to SetOrdering is not supported for Referen-
tial Containment Relationship objects.

4.8.2.4.17 DMAC_CONTAIN_REF_ORDER_HEAD_LAST

If set, the IdmaRelationshipOrdering:: SetOrdering method allows the value
DMA_POS_LAST for the ulHeadWhere parameter for Referential Contain-
ment Relationship objects.

If reset, either the IdmaRelationshipOrdering interface is not supported for
Referential Containment Relationship objects, or the DMA_POS_LAST value
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for the ulHeadWhere parameter to SetOrdering is not supported for Referen-
tial Containment Relationship objects.

4.8.2.4.18 DMAC_CONTAIN_REF_ORDER_HEAD_NO_CH

If set, the IdmaRelationshipOrdering:: SetOrdering method allows the value
DMA_POS NO_CHANGE for the ulHeadWhere parameter for Referential
Containment Relationship objects.

If reset, either the IdmaRelationshipOrdering interface is not implemented for
Referential Containment Relationship objects, or the DMA_POS_NO_
CHANGE value for the ulHeadWhere parameter to SetOrdering is not sup-
ported for Referential Containment Relationship objects.

4.8.2.4.19 DMAC_CONTAIN_REF_ORDER_TAIL

If set, the IdmaRelationshipOrdering interface is supported for Referential
Containment Relationship objects, and the SetOrdering method accepts the
value DMA_POS_DEFAULT for the value of the ulTailWhere parameter.

If reset, the IdmaRelationshipOrdering interface is not supported for Referen-
tial Containment Relationship objects.

4.8.2.4.20 DMAC_CONTAIN_REF_ORDER_TAIL_BEFORE

If set, the IdmaRelationshipOrdering:: SetOrdering method allows the value
DMA_POS_BEFORE for the ulTailWhere parameter for Referential Contain-
ment Relationship objects.

If reset, either the IdmaRelationshipOrdering interface is not supported for
Referential Containment Relationship objects, or the DMA_POS BEFORE
value for the ulTailWhere parameter to SetOrdering is not supported for Refer-
ential Containment Relationship objects.

4.8.2.4.21 DMAC_CONTAIN_REF_ORDER_TAIL_AFTER

If set, the IdmaRelationshipOrdering:: SetOrdering method allows the value
DMA_POS_AFTER for the ulTailWhere parameter for Referential Containment
Relationship objects.

If reset, either the IdmaRelationshipOrdering interface is not supported for
Referential Containment Relationship objects, or the DMA POS_AFTER
value for the ulTailWhere parameter to SetOrdering is not supported for Refer-
ential Containment Relationship objects.

4.8.2.4.22 DMAC_CONTAIN_REF_ORDER_TAIL_FIRST

If set, the IdmaRelationshipOrdering:: SetOrdering method allows the value
DMA_POS_FIRST for the ulTailWhere parameter for Referential Containment
Relationship objects.
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If reset, either the IdmaRelationshipOrdering interface is not supported for
Referential Containment Relationship objects, or the DMA_POS_FIRST value
for the ulTailWhere parameter to SetOrdering is not supported for Referential
Containment Relationship objects.

4.8.2.4.23 DMAC_CONTAIN_REF_ORDER_TAIL_LAST

If set, the IdmaRelationshipOrdering:: SetOrdering method allows the value
DMA_POS_LAST for the ulTailWhere parameter for Referential Containment
Relationship objects.

If reset, either the IdmaRelationshipOrdering interface is not supported for
Referential Containment Relationship objects, or the DMA_POS_LAST value
for the ulTailWhere parameter to SetOrdering is not supported for Referential
Containment Relationship objects.

4.8.2.4.24 DMAC_CONTAIN_REF_ORDER_TAIL_NO_CH

If set, the IdmaRelationshipOrdering:: SetOrdering method allows the value
DMA_POS NO_CHANGE for the ulTailWhere parameter for Referential Con-
tainment Relationship objects.

If reset, either the IdmaRelationshipOrdering interface is not supported for
Referential Containment Relationship objects, or the SetOrdering DMA_POS _
NO_CHANGE value for the ulTailWhere parameter to SetOrdering is not sup-
ported for Referential Containment Relationship objects.

4.8.2.4.25 DMAC_CONTAIN_DIR

The value of DMAC_CONTAIN_DIR is defined to be DMAC_CONTAIN_DIR_
CONTAINER OR DMAC_CONTAIN_DIR_CFG_HISTORY OR DMAC_
CONTAIN_DIR_VER_SERIES OR DMAC_CONTAIN_DIR_VER_DESC OR
DMAC_CONTAIN_DIR_DOC_VER OR DMAC_CONTAIN_DIR_OTHER .

If DMAC_CONTAIN_DIR is set, the following optional classes must be sup-
ported:

» Direct Containment Relationship

4.8.2.4.26 DMAC_CONTAIN_DIR_CONTAINER

If set, then classes of type Container and subclasses of that type may be con-
tained directly.

If reset, then classes of type Container and subclasses of that type may not be
directly contained.
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4.8.2.4.27 DMAC_CONTAIN_DIR_CFG_HISTORY
If set, then classes of type Configuration History and subclasses of that type
may be contained directly.

If reset, then classes of type Configuration History and subclasses of that type
may not be directly contained.

4.8.2.4.28 DMAC_CONTAIN_DIR_VER_SERIES
If set, then classes of type Version Series and subclasses of that type may be
contained directly.

If reset, then classes of type Version Series and subclasses of that type may
not be directly contained.

4.8.2.4.29 DMAC_CONTAIN_DIR_VER_DESC
If set, then classes of type Version Description and subclasses of that type
may be contained directly.

If reset, then classes of type Version Description and subclasses of that type
may not be directly contained.

4.8.2.4.30 DMAC_CONTAIN_DIR_DOC_VER

If set, then classes of type Doc Version and subclasses of that type may be
contained directly.

If reset, then classes of type Doc Version and subclasses of that type may not
be directly contained.

4.8.2.4.31 DMAC_CONTAIN_DIR_OTHER

If set, then a class of type other than Doc Version, Configuration History, Ver-
sion Series, and Version Description and subclasses of those classes may be
contained directly.

If reset, then no classes of type other than Doc Version, Configuration History,
Version Series, and Version Description and subclasses of those classes may
be contained directly.

4.8.2.4.32 DMAC_CONTAIN_DIR_MAX_DEPTH

This is the maximum number of recursive levels that containers can contain
other containers via direct containment. If a container can not be contained by
another container via direct containment, the value is zero. If there is no limit
on the number of levels, the value is -1.

If direct containment is not supported, the value is zero.
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4.8.2.4.33 DMAC_CONTAIN_DIR_ORDER

This capability is defined as DMAC_CONTAIN_DIR_ORDER_HEAD OR
DMAC_CONTAIN_DIR_ORDER_TAIL .

4.8.2.4.34 DMAC_CONTAIN_DIR_ORDER_HEAD

If set, the IdmaRelationshipOrdering interface is supported for Direct Contain-
ment Relationship objects, and the SetOrdering method accepts the value
DMA_POS_DEFAULT for the value of the ulHeadWhere parameter.

If reset, the IdmaRelationshipOrdering interface is not supported for Direct
Containment Relationship objects.

4.8.2.4.35 DMAC_CONTAIN_DIR_ORDER_HEAD_BEFORE

If set, the IdmaRelationshipOrdering:: SetOrdering method allows the value
DMA_POS BEFORE for the ulHeadWhere parameter for Direct Containment
Relationship objects.

If reset, either the IdmaRelationshipOrdering interface is not supported for Di-
rect Containment Relationship objects, or the DMA_POS_BEFORE value for
the ulHeadWhere parameter to SetOrdering is not supported for Direct Con-
tainment Relationship objects.

4.8.2.4.36 DMAC_CONTAIN_DIR_ORDER_HEAD_AFTER

If set, the IdmaRelationshipOrdering:: SetOrdering method allows the value
DMA_POS_AFTER for the ulHeadWhere parameter for Direct Containment
Relationship objects.

If reset, either the IdmaRelationshipOrdering interface is not supported for Di-
rect Containment Relationship objects, or the DMA_POS_AFTER value for the
ulHeadWhere parameter to SetOrdering is not supported for Direct Contain-
ment Relationship objects.

4.8.2.4.37 DMAC_CONTAIN_DIR_ORDER_HEAD_FIRST

If set, the IdmaRelationshipOrdering:: SetOrdering method allows the value
DMA_POS_FIRST for the ulHeadWhere parameter for Direct Containment
Relationship objects.

If reset, either the IdmaRelationshipOrdering interface is not supported for Di-
rect Containment Relationship objects, or the DMA_POS_FIRST value for the
ulHeadWhere parameter to SetOrdering is not supported for Direct Contain-
ment Relationship objects.
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4.8.2.4.38 DMAC_CONTAIN_DIR_ORDER_HEAD_LAST

If set, the IdmaRelationshipOrdering:: SetOrdering method allows the value
DMA_POS_LAST for the ulHeadWhere parameter for Direct Containment Re-
lationship objects.

If reset, either the IdmaRelationshipOrdering interface is not supported for Di-
rect Containment Relationship objects, or the DMA_POS_LAST value for the
ulHeadWhere parameter to SetOrdering is not supported for Direct Contain-
ment Relationship objects.

4.8.2.4.39 DMAC_CONTAIN_DIR_ORDER_HEAD_NO_CH

If set, the IdmaRelationshipOrdering:: SetOrdering method allows the value
DMA_POS NO_CHANGE for the ulHeadWhere parameter for Direct Contain-
ment Relationship objects.

If reset, either the IdmaRelationshipOrdering interface is not implemented for
Direct Containment Relationship objects, or the DMA_POS_NO_CHANGE
value for the ulHeadWhere parameter to SetOrdering is not supported for Di-
rect Containment Relationship objects.

4.8.2.4.40 DMAC_CONTAIN_DIR_ORDER_TAIL

If set, the IdmaRelationshipOrdering interface is supported for Direct Contain-
ment Relationship objects, and the SetOrdering method accepts the value
DMA_POS_DEFAULT for the value of the ulTailWhere parameter.

If reset, the IdmaRelationshipOrdering interface is not supported for Direct
Containment Relationship objects.

4.8.2.4.41 DMAC_CONTAIN_DIR_ORDER_TAIL_BEFORE

If set, the IdmaRelationshipOrdering:: SetOrdering method allows the value
DMA_POS_ BEFORE for the ulTailWhere parameter for Direct Containment
Relationship objects.

If reset, either the IdmaRelationshipOrdering interface is not supported for Di-
rect Containment Relationship objects, or the DMA_POS_BEFORE value for

the ulTailWhere parameter to SetOrdering is not supported for Direct Contain-
ment Relationship objects.

4.8.2.4.42 DMAC_CONTAIN_DIR_ORDER_TAIL_AFTER

If set, the IdmaRelationshipOrdering:: SetOrdering method allows the value
DMA_POS_AFTER for the ulTailWhere parameter for Direct Containment Re-
lationship objects.

If reset, either the IdmaRelationshipOrdering interface is not supported for Di-
rect Containment Relationship objects, or the DMA_POS_AFTER value for the
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ulTailWhere parameter to SetOrdering is not supported for Direct Containment
Relationship objects.

4.8.2.4.43 DMAC_CONTAIN_DIR_ORDER_TAIL_FIRST

If set, the IdmaRelationshipOrdering:: SetOrdering method allows the value
DMA_POS_FIRST for the ulTailWhere parameter for Direct Containment Rela-
tionship objects.

If reset, either the IdmaRelationshipOrdering interface is not supported for Di-
rect Containment Relationship objects, or the DMA_POS_FIRST value for the
ulTailWhere parameter to SetOrdering is not supported for Direct Containment
Relationship objects.

4.8.2.4.44 DMAC_CONTAIN_DIR_ORDER_TAIL_LAST

If set, the IdmaRelationshipOrdering:: SetOrdering method allows the value
DMA_POS_LAST for the ulTailWhere parameter for Direct Containment Rela-
tionship objects.

If reset, either the IdmaRelationshipOrdering interface is not supported for Di-
rect Containment Relationship objects, or the DMA_POS_LAST value for the
ulTailWhere parameter to SetOrdering is not supported for Direct Containment
Relationship objects.

4.8.2.4.45 DMAC_CONTAIN_DIR_ORDER_TAIL_NO_CH

If set, the IdmaRelationshipOrdering:: SetOrdering method allows the value
DMA_POS NO_CHANGE for the ulTailWhere parameter for Direct Contain-
ment Relationship objects.

If reset, either the IdmaRelationshipOrdering interface is not supported for Di-
rect Containment Relationship objects, or the SetOrdering DMA_POS NO _
CHANGE value for the ulTailWhere parameter to SetOrdering is not supported
for Direct Containment Relationship objects.

4.8.2.5 Versioning

If versioning is supported, the following optional classes must be supported:
* \ersionable
» Configuration History

» Version Series (Note that IdmaVersionSeries is a required interface on this
class.)

» Version Description
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If versioning is supported, the following optional interfaces must be supported
by the Doc Version class:

* |dmaVersionable

4.8.2.5.1 DMAC_VERSION

If set, new document versions can be created via IdmaVersionable:: Set-
Checkin on the Doc Version object, followed by IdmaConnection:: Exe-
cuteChange on the Doc Version object..

If reset, the checking in of new document versions is not supported.

4.8.2.5.2 DMAC_VERSION_REQUIRED

If set, then the versioning related properties are required to have values. Thus,
for example, all documents have to be versioned.

If reset, then the versioning related properties are not required to have values.
Thus, for example, there can be documents not in a version series.

4.8.2.5.3 DMAC_VERSION_OTHER_ENTITIES

If set, then there are classes that are not subclasses of Versionable that have
versioning properties, and so may be versioned.

If reset, then only classes that are subclasses of Versionable can have ver-
sioning properties.

4.8.2.5.4 DMAC_VERSION_CHECKIN_EXISTING

If set, then the document space allows checkin of an object that is already per-
sistent.

If reset, then the document space does not allow checkin of an object that is
already persistent.

4.8.2.5.5 DMAC_VERSION_THREADED

If set, then a Doc Version can have more than one Version Description as a
parent.

If reset, then a Doc Version can have at most one Version Description as a
parent.

4.8.2.5.6 DMAC_VERSION_CHECKOUT

If set, then the document space supports IdmaVersionSeries:: SetCheckOut-
Next.
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4.8.2.6 Query

If rest, then the document space does not support SetCheckOutNext. (SetRe-
serveNext is in the versioning baseline. SetCheckOutNext isn't.)

4.8.2.5.7 DMAC_VERSION_CHANGE_CURRENT

If set, then the document space supports making a version other than the last
be the current version. The current version is what gets checked out and leads
to the next version when it’s checked in. Changing the current version would
be done by changing the Current Version Description property of the Version
Series object.

If reset, the current version cannot be modified. This implies that the current
version is always the last version. This also implies that the only way to insert
a new version is checkout or reserve, followed by checkin.

4.8.2.5.8 DMAC_VERSION_DELETE_VERSION_DESCRIPTION

If set, then the document space supports deleting some, but not necessarily
all, Version Descriptions in one operation.

If reset, versions can not be deleted selectively.

4.8.2.6.1 DMAC_QUERY

If set, then query is supported: IdmaDocSpace:: GetScope is supported, and
at least the following query classes are supported: Scope, Query, Query
Node, Query Root, Query Property, Query Searchable Class, Query Result
Set, Query Result Row. There is at least one searchable class in the Search-
able Classes property of scopes generated by the document space, and at
least one selectable property in every searchable class in scopes generated
by the document space.

If reset, there are no useful queries that are supported. The IdmaDocSpace::
GetScope method is not supported, and none of the query classes are sup-
ported. The query classes are: Query, Query Constant, Query Constant Bina-
ries, QueryConstant Binary, Query Constant Boolean, Query Constant
Booleans, Query Constant Date Time, Query Constant Date Times, Query
Constant Float64, Query Constant Float64s, Query Constant Id, Query Con-
stant Ids, Query Constant Integer32, Query Constant Integer32s, Query Con-
stant String, Query Constant Strings, Query Join Op, Query Node, Query
Nonterminal Node, Query Operand Description, Query Operator, Query Oper-
ator Description, Query Order By Node, Query Property, Query Result Row,
Query Result Set, Query Root, Query Searchable Class, Scope.
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4.8.2.6.2 DMAC_QUERY_EXPRESSION

If set, then the following is true: DMAC_QUERY is set. The Query Expression
property of the Query Root object may be non null. The classes Query Oper-
ator Description, Query Operand Description, Query Nonterminal Node,
Query Constant, and Query Operator are supported. At least one query oper-
ator that is not a join operator is supported. At least one of the following query
classes is supported: Query Constant Binaries, Query Constant Binary, Query
Constant Boolean, Query Constant Booleans, Query Constant Date Time,
Query Constant Date Times, Query Constant Float64, Query Constant
Float64s, Query Constant Id, Query Constant Ids, Query Constant Integer32,
Query Constant Integer32s, Query Constant String, Query Constant Strings.

If reset, then the Query Expression property of the Query Root object must be
null.

4.8.2.6.3 DMAC_QUERY_JOINS

If set, then DMAC_QUERY is set, and at least one query join operator is sup-
ported.

If reset, then no query join operators are supported.

4.8.2.6.4 DMAC_QUERY_ORDERINGS

If set, then DMA_QUERY is set, and the Orderings property of the Query Root
object may be non null.

If reset, then the Orderings property of the Query Root object must be null.

4.8.2.6.5 DMAC_3V_ELIMINATION

If set, Scope objects created by the current document space object always
perform three valued elimination on queries when requested to do so.

If reset, Scope objects created by the current document space object never
perform three valued elimination on queries.

4.8.2.6.6 DMAC_LOCKING

If this capability is set, locking is supported. The value of DMAC_LOCKING is
defined as DMAC_LOCKING_WRITER OR DMAC_LOCKING_READER OR
DMAC_LOCKING_EXISTENCE.

Required Interfaces and methods:
* IdmaConnection
- ApplyLock

-  RemovelLock
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* |ldmaDocSpace

- ConnectAndLockObiject

4.8.2.6.7 DMAC_LOCKING_WRITER

If set, the value DMA_LOCK_WRITE for the ILockType parameter to Apply-
Lock is supported.

If reset, the value DMA_LOCK_WRITE for the ILockType parameter to Apply-
Lock is not supported.

4.8.2.6.8 DMAC_LOCKING_READER

If set, the value DMA_LOCK_READ for the ILockType parameter to ApplyLock
is supported.

If reset, the value DMA_LOCK_READ for the ILockType parameter to Apply-
Lock is not supported.

4.8.2.6.9 DMAC_LOCKING_EXISTENCE

If set, the value DMA_LOCK_EXIST for the ILockType parameter to ApplyLock
is supported.

If reset, the value DMA_LOCK_EXIST for the ILockType parameter to Apply-
Lock is not supported.
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5 DMA Appendix

The code examples and glossary included in this appendix are for illustrative
purposes only and are not part of the formal DMA specification.

e System & Document Space Connection Example
» Content Examples

e Pretty Print Example

e Query Examples

« Containment Examples

» Versioning Example

 DMA Reference Header Files and Samples (You can retrieve the files from
http://www.aiim.org/dma/dmal0/dmasrc.zip .)

« DMA Glossary
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5.1 System & Document Space Connection Example

/*

* Copyright 1995,1996,1997 by the Association for Information and Image Man-

agement Int'l

*
*
*

*

*  All Rights Reserved.

1100 Wayne Avenue

Silver Spring, MD 20910-5603
Tel: 301/587-8202

Fax: 301/587-2711

*  DMA (Document Management Alliance) working group.

*

* Code example: System & Document Space Connection Example

*

*

*/

#include <dmatypes.h>
#include <dmacom.h>
#include <dmarc.h>
#include <dmaenums.h>
#include <dmaiface.h>
#include <dmaenums.h>
#include <dmaids.h>
#include <dmaidvar.h>
#include <dmacfunc.h>

#ifndef NULL
#define NULL O
#endif

#define MAXSYSTEMS 100

/I arbitrary

#define MAXDOCSPACE_PERSYSTEM 100 // Maximums

/I external functions

DmaRC FreeString(pDmaString pDmastr);

pDmastring AsciiDmaStringFromCString(char *string);

/I forward declarations

DmaRC Authenticate ( I[Unknown *punk, char *LoginStr );

/*

* This example is comprised of 2 loops; an outer system loop,

*and an inner document space loop

*

* An enumerated list of systems that are connected to the system manager

* is created.

*

* For each system (the outer loop) the Display name is obtained,

* and an authentication is performed.

*
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* Inside this outer loop an enumeration of all the document spaces is

* obtained.

*

* For each document space in that system(the inner loop) the Display name

* is obtained, and an authentication is performed

*/

DmaRC IntegrationExample()

{

DmaRC rc;

pDmasString pSystemDisplayName, pDocSpaceDisplayName;

IdmaSystemManager *plSysMgr;

IdmaEnumOfObject *plEnumSystems,*plEnumDocSpaces;

Dmalndex32 NumSystem, NumDocSpace;

IdmaProperties  *plProps;

Dmalndex32 iSystem, iDocSpace;

char *SystemLoginString = "SCHEME=DMA-BASIC;UID=SYSTEM;PWD=MANAGER";
char *DocSpaceLoginString = "SCHEME=DMA-BASIC;UID=SCOTT;PWD=TIGER";

J*

* Get a ldmaSystem Manager Interface

*

rc = dmaConnectSystemManager( NULL, /I Environment info
NULL, /I System config location
NULL, /I IMalloc Interface
DMA_CS_UNICODE, // Char Set Coding ID
NULL, /I Name Of Display

IID_IdmaSystemManager,
/I Desired Interface
(pDmapv) &plSysMgr);

if (rc '= DMARC_OK)

{

return(rc);

/I All future error handling omitted for simplicity
/*
* Enumerate the Systems Connected To
*/
rc = pISysMgr->EnumerateSystems(1ID_IdmaEnumOfObject,
(pDmapv) &pIEnumSystems);
IlUnknown * rgpunkSystems[MAXSYSTEMS];
rc = plEnumSystems->GetNextObject ( MAXSYSTEMS, rgpunkSystems, &NumSystem

plEnumSystems->Release(); // no longer needed

/*
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* Loop through systems and attempt to find the name of a system
*

for (iISystem = 0; iSystem < NumSystem; iSystem++)
{
*
* Get System's Property Interface
*
rc = rgpunkSystems[iSystem]->QuerylInterface( IID_ldmaProperties,
(pDmapv)&plProps );
*
* Get Display Name
*
rc = plProps->GetPropValStringByld ( &dmaProp_DisplayName,
&pSystemDisplayName );
plProps->Release(); /I No Longer Needed

/I Authenticate if necessary
rc = Authenticate ( rgpunkSystems[iSystem], SystemLoginString );

FreeString(pSystemDisplayName);

*

* Enumerate the DocSpaces Available for this system

*

IdmaSystem *pISystem;

rc = rgpunkSystems[iSystem]->QueryInterface ( 1ID_IldmaSystem,
(pDmapv)&plSystem );

rc = plSystem->EnumerateDocSpaces( |ID_ldmaEnumOfObject,
(pDmapv) &plEnumbDocSpaces);

pISystem->Release();
rgpunkSystems[iSystem]->Release();

IUnknown *rgpunkDocSpaces[MAXDOCSPACE_PERSYSTEM];

rc = plEnumDocSpaces->GetNextObject ( MAXDOCSPACE_PERSYSTEM,
rgpunkDocSpaces,
&NumbDocSpace );

plEnumDocSpaces->Release(); // no longer needed

/*
* Loop through Doc Spaces in this System
*

for (iDocSpace = 0; iDocSpace < NumDocSpace; iDocSpace++)
{
rc = rgpunkDocSpaces[iDocSpace]->Querylnterface (
1ID_IldmaProperties,
(pDmapv) &plProps );
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rc = plProps->GetPropValStringByld ( &dmaProp_DisplayName,
&pDocSpaceDisplayName );
plProps->Release(); /I No Longer Needed

/I Authenticate if necessary
rc = Authenticate ( rgpunkDocSpaces[iDocSpace],
DocSpacelLoginString );

rgpunkDocSpaces[iDocSpace]->Release(); // No Longer Needed

FreeString(pDocSpaceDisplayName);

} /I while no more Doc Spaces enumerated

} /1 while no more Systems enumerated

return(DMARC_OK);

DmaRC Authenticate (
IUnknown *punk,

char *LoginStr )

IdmaAuthentication *plAuth;

DmaRC rc = punk->Querylinterface ( 1ID_ldmaAuthentication,

(pDmapv)&plAuth );

if (rc == DMARC_OK )

{

/I The authentication interface is supported. Therefore we must
/I try to authenticate.

pDmasString Stringlin;

pDmasString StringOut;

Stringln = AsciiDmaStringFromCString(LoginStr);

do

/I Iteratively attempt to Authenticate
rc = plAuth->AuthenticateUser ( Stringln, &StringOut );

FreeString(StringIn); // no longer needed

if (rc == DMARC_ALREADY_AUTHENTICATED ||
rc == DMARC_OK)

FreeString(StringOut);
return(DMARC_OK);
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if (rc == DMARC_NEED_MORE_DATA)
{
/*
* Note:At this point the Application would display
* the information in the StringOut and get the
* additional parameters needed in LoginStr via
* user interface.
*

Stringln = AsciiDmasStringFromCString(LoginStr);
FreeString(StringOut);

} while (rc == DMARC_NEED_MORE_DATA);

plAuth->Release();

}
else if (rc == DMARC_BAD_INTERFACE )

{
/I The authentication interface is not supported, meaning that
/I itis not necessary to authenticate.
rc = DMARC_OK;

return(rc);
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5.2 Content Examples
« CTEDIT.CPP demonstrates modifying the content of a document within a

DMA repository.

« CTNEWDOC.CPP demonstrates creating a new document within a DMA

repository.

« CTGETDOC.CPP demonstrates accessing the content of a document
stored within a DMA repository

5.2.1 CTEDIT.CPP Example File

/*

* Copyright 1995,1996,1997 by the Association for Information and Image Man-

agement Int'l

*
*
*

*

*  All Rights Reserved.

1100 Wayne Avenue

Silver Spring, MD 20910-5603
Tel: 301/587-8202

Fax: 301/587-2711

*  DMA (Document Management Alliance) working group.

*

* Code example: editing a document in DMA 1.0.

*

*/

#ifndef NULL
#define NULL O
#endif

/I ANSI C header file
#include <stddef.h>

/I DMA header files
#include <dmatypes.h>
#include <dmastr.h>
#include <dmaenums.h>
#include <dmarc.h>
#include <dmacom.h>
#include <dmaiface.h>

#include <dmaids.h>

#define DMA_INIT_ID

#include <dmaidvar.h>
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#define sampleProp_AuthorVal {Ox0L, OxBADL, 0x0, 0x0, 0x0, 0x0, 0x0, 0x0, 0x0,
0x0, 0x0}

DMA_DECL_ID(sampleProp_Author)

/I Code example: editing a document in DMA 1.0.

/I A completely artificial example that changes the "author" property
/I on an existing document and adds a new PDF rendition or replaces

/I the one that's there.

/I Assumes that connections to system and doc space have already been
/I made, that the doc id of the target document has been found

Il (by search or navigation), and that documents are not versioned.

/I Assumes the doc ver has a DmasString-valued property "author".

/I forward refs to helper routines
LPIdmaEditProperties MakeRendition(DmaWChar *,DmaWChar *);
DmaRC ReportError(DmaRC, char *msg);

/I Utilities assumed to exist

extern DmaBoolean EqualDmaString(pDmaString, pDmasString);

/I Assume these interface pointers have been initialized
LPMALLOC iMalloc;
LPldmaSystem iSystem; /*interface on system object */

LPIdmaDocSpace iDocSpace; /* interface on the connected doc space */

Abort(DmaRC rc, char *msg)
{

return(rc);

}

/I Procedure to do the edits. Last argument is a URL giving path name

/I to the PDF file that is to become the new rendition

EditStuff(pDmasString documentlD, DmaWChar* newAuthor, DmaWChar* pdfFile)
{

DmaRC rc;

IdmaEditProperties* iDocProps = NULL;

IdmaEditProperties* iRenditionObj = NULL;

IdmaListOfString*  iRenditionsPresent = NULL;

IdmaEditListOfObject* iRenditions = NULL;
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ldmalList* iRendList = NULL;
ldmaConnection* iDocConnection = NULL;
Dmalndex32 nRenditions;

pDmasString authorString = NULL;
pDmasString PDFTYPE = NULL,
pDmasString renditionType = NULL;

/I Connect to the document version object. This makes a snapshot

11 of the persistent doc ver in the client's process space.

rc = iDocSpace->ConnectObject (documentID, IID_IldmaEditProperties,
(pDmapv) &iDocProps);
if (rc != DMARC_OK)

Abort (rc, "Failed to connect to doc ver");

/I NOTE: for brevity, further error checking is omitted. All DMA calls

/I should be followed by code similar to the above

/I Change the author property
if (newAuthor != NULL)
{
DMA_CREATE_STRING (iMalloc->Alloc, 21, newAuthor, &authorString);
rc = iDocProps->PutPropValStringByld(&sampleProp_Author, authorString);

}

/I Make our PDF rendition file into a DMA rendition object.
DMA_CREATE_STRING (iMalloc->Alloc, 21, L"MIME::application/PDF", &PDFTYPE);
iRenditionObj = MakeRendition(pdfFile, PDFTYPE);
if (iRenditionObj == NULL)
Abort(DMARC_NO_MEMORY , "MakeRendition Failed");

/I Get the RenditionsPresent property and check to see if a PDF

/I rendition is present. Since ldmaListOfString inherits from

/I ldmalList, it also has a GetCount method.

rc = iDocProps->GetPropValObjectByld(&dmaProp_RenditionsPresent,
1ID_IldmalListOfString, (pDmapv) iRenditionsPresent);

rc = iRenditionsPresent->GetElementCount(&nRenditions);

int noPDF = 1;
rc = iDocProps->GetPropValObjectByld(&dmaProp_Renditions,
1ID_IdmaEditListOfObject, (obDmapv) iRenditions);
for (inti = 0; i < nRenditions; i++)
{

rc = iRenditionsPresent->GetString(i, &renditionType);
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if (EqualDmasString(renditionType, PDFTYPE))
{
rc =iRenditions->ReplaceObject(i, &iRenditionObj);
noPDF = 0;
}

DMA_FREE_STRING(iMalloc->Free, renditionType);

}

if (noPDF)
{
rc =iRenditions->InsertObject(nRenditions, &iRenditionObj);

}

/I Make the changes persistent

rc = iDocProps->Queryinterface(IID_ldmaConnection, (pDmapv) &iDocConnection);

rc = iDocConnection->ExecuteChange(NULL,DMA_MODIFY_UNPROTECTED,DMA_FALSE);

/I cleanup

if (iDocProps != NULL) iDocProps->Release();

if (IRenditionObj != NULL) iRenditionObj->Release();

if (iRenditions != NULL) iRenditions->Release();

if (iRenditionsPresent != NULL) iRenditionsPresent->Release();

if (iDocConnection != NULL) iDocConnection->Release();

DMA_FREE_STRING(iMalloc->Free, authorString);
DMA_FREE_STRING(iMalloc->Free, PDFTYPE);
return(DMARC_OK);

}

/I Create a DMA rendition object of the indicated type. The rendition
/I will have one content transfer element, whose content is named by the URL

/I indicated by contentURL.

/I Returns a pointer to the IdmaEditProperties interface on the new

/I rendition, or NULL if the process failed for any reason.

/I Ownership of the returned object and its content element and DMAStrings

/I passes to the caller.

IdmaEditProperties* MakeRendition(DmaWChar* contentURL, DmaWChar* rendition-
Type)

{

IdmaEditProperties*  iContentEl = NULL;

IdmaEditProperties*  iRenditionProps = NULL;

IdmaContentTransfer* iContentTr = NULL,;
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IdmaEditListOfObject* iContentEls = NULL;
IdmaObjectFactory*  iObjFactory = NULL;

pDmastring contentURLString = NULL;
pDmasString rendType = NULL;
pDmasString componentType = NULL;

/I check arguments and convert to DMAStrings

if ((contentURL == NULL) || (wcslen(contentURL) == 0) ||
(renditionType == NULL) || (wcslen(renditionType) == 0))
return (NULL);

else

{

DMA_CREATE_STRING (iMalloc->Alloc, weslen(renditionType), renditionType,
&rendType);

DMA_CREATE_STRING (iMalloc->Alloc, wcslen(contentURL), contentURL, &conten-
tURLString);

}

/I Make content transfer element
DmaRC rc = iDocSpace->Queryinterface(IID_IldmaObjectFactory,
(pDmapv) &iObjFactory);
if (rc 1= DMARC_OK)
return (NULL);

1l error checks omitted on following calls for brevity
rc = iObjFactory->CreateObject(&dmaClass_ContentTransfer,

1ID_IldmakEditProperties, (pDmapv) &iContentEl);

/I Set properties of the content element.

DMA_CREATE_STRING (iMalloc->Alloc, 6, L"single", &componentType);

rc = iContentEl->PutPropValStringByld(&dmaProp_ComponentType, componentType);
rc = iContentEl->Queryinterface(lID_ldmaContentTransfer, (bDmapv) &iContentTr);

rc = iContentTr->SetCaptureResource(contentURLString);

/I Make a rendition and add the content element to it
rc = iObjFactory->CreateObject(&dmaClass_Rendition, IID_ldmaEditProperties,
(pDmapv)& iRenditionProps);
rc = iRenditionProps->PutPropValStringByld(&dmaProp_RenditionType, rendType);
rc = iRenditionProps->GetPropValObjectByld(&dmaProp_ContentElements,
1ID_ldmaEditListOfObject, (pbDmapv)&iContentEls);
rc = iContentEls-> InsertObject(0, iContentEl);

/I cleanup
if (iContentEl '= NULL) iContentEl->Release();
if (iContentTr I= NULL) iContentTr->Release();
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if (iContentEls != NULL) iContentEls->Release();

if (iRenditionProps != NULL) iRenditionProps->Release();

if (iObjFactory != NULL) iObjFactory->Release();

DMA_FREE_STRING(iMalloc->Free, rendType);
DMA_FREE_STRING(iMalloc->Free, componentType);

DMA_FREE_STRING(iMalloc->Free, contentURLString);

return (iRenditionProps);

}

5.2.2 CTNEWDOC.CPP Example File

/*

* Copyright 1995,1996,1997 The Association for Information and Image Manage-

ment Int'l

*
*
*

*

*  All Rights Reserved.

1100 Wayne Avenue

Silver Spring, MD 20910-5603
Tel: 301/587-8202

Fax: 301/587-2711

*  DMA (Document Management Alliance) working group.

*

*

* Code example: Creation of a new simple document in DMA 1.0.

*

*/

#ifndef NULL
#define NULL O
#endif

/I ANSI C header file
#include <stddef.h>

/I DMA header files
#include <dmatypes.h>
#include <dmastr.h>
#include <dmaenums.h>
#include <dmarc.h>
#include <dmacom.h>
#include <dmaiface.h>
#include <dmaids.h>

#include <dmaidvar.h>

/I Assumes:
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/I connection to doc space has already been made
/I documents are single rendition, single content element

/I documents are not versioned.

extern LPldmaDocSpace iDocSpace; /* interface on the connected doc space */

/I Utilities assumed to exist
extern pPmaString MakeDmasString(DmaWChar*);

extern void FreeDmaString(pDmastring);

Abort(DmaRC rc, char *msg);

DmaWChar *docURL = L"file:/A\project\\foo.txt"; /* URL of content file */

/I While this example builds the document structure bottom up (from

/I content transfer element up to doc ver), the reverse could also be done.

void StoreDocInDocSpace(DmaWChar *docURL)
{

IdmaObjectFactory*  iObjectFactory = NULL;
ldmaContentTransfer* iContent = NULL;
IdmaListOfObject* iContentEls = NULL;
IdmaEditListOfObject* iEditContentList = NULL;
IdmaEditListOfObject* iEditRenditionList = NULL;
IdmaConnection* iDocConnection = NULL;
IdmaEditProperties*  iDocVer = NULL;
IdmaEditProperties*  iContentProps = NULL;
IdmaEditProperties*  iRenditionProps = NULL;

pDmastring docURLString = MakeDmasString(docURL);
pDmasString single = MakeDmasString(L"single");
pDmastring plainText = MakeDmaString(L"MIME::text/plain™);

/I Create a content transfer element, and set its Capture Resource.
/I NOTE: the object factory in the doc space is used to create
/I the objects that are used in storing a new document -- since

/I those objects may be doc space dependent

DmaRC rc =iDocSpace->Querylnterface(lID_ldmaObjectFactory,(pDmapv) &iObjectFac-
tory);

if (rc I= DMARC_OK)

Abort (rc, "Failed to get object factory interface");

/I NOTE: for brevity, further error checking is omitted.
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/I All DMA calls should be followed by code similar to the above

rc = iObjectFactory->CreateObject(&dmaClass_ContentTransfer,
1ID_IdmaContentTransfer,(pDmapv) &iContent);
rc = iContent->SetCaptureResource(docURLString);

/I set required properties on the content transfer object
rc = iContent->QuerylInterface(lID_ldmaEditProperties,(pDmapv) &iContentProps);
rc = iContentProps->PutPropValStringByld(&dmaProp_ComponentType, single);

/I Create a rendition, and link in content transfer object
rc = iObjectFactory->CreateObject(&dmacClass_Rendition,
1ID_IdmaProperties,(pDmapv) &iRenditionProps);
rc = iRenditionProps->GetPropValObjectByld(&dmaProp_ContentElements,
1ID_ldmaEditListOfObject, (pbDmapv) &iEditContentList);
rc = iEditContentList->InsertObject(0, (pDmapv) &iContent);

/I Set required property - Rendition Type - on the rendition object
rc = iRenditionProps->PutPropValStringByld(&dmaProp_RenditionType, plainText);

/I Now make a doc version object and insert the rendition onto its rendition
list

rc = iObjectFactory->CreateObject(&dmaClass_DocVersion,

1ID_IdmaEditProperties,(pDmapv) &iDocVer);
/I NOTE: since IdmaEditProperties inherits from ldmaProperties,
/' no Querylnterface is needed

rc = iDocVer->GetPropValObjectByld(&dmaProp_Renditions, [ID_ldmaEditListOfOb-
ject,

(pDmapv) &iEditRenditionList);
rc = iEditRenditionList->InsertObject(0, (pDmapv) &iRenditionProps);

/I NOTE: if we were using a sub-class of doc version with properties

/I like title, author, ... we could set them here

/I Make the new document persistent
rc = iDocVer->Queryinterface(IID_IldmaConnection, (pDmapv) &iDocConnection);

rc = iDocConnection->ExecuteChange(NULL, NULL, DMA_FALSE);

/I cleanup

if (iObjectFactory != NULL) iObjectFactory->Release();

if (iContent != NULL) iContent->Release();

if (iContentEls != NULL) iContentEls->Release();

if (iEditContentList = NULL) iEditContentList->Release();

if (iEditRenditionList != NULL) iEditRenditionList->Release();

if (iDocConnection != NULL) iDocConnection->Release();
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if (iDocVer != NULL) iDocVer->Release();
if (iContentProps != NULL) iContentProps->Release();
if (iRenditionProps != NULL) iRenditionProps->Release();

FreeDmasString(docURLString);
FreeDmasString(single);
FreeDmasString(plainText);

}

5.2.3 CTGETDOC.CPP Example File

I
* Copyright 1995,1996,1997 by the Association for Information and Image Man-
agement Int'l

* 1100 Wayne Avenue

* Silver Spring, MD 20910-5603

* Tel: 301/587-8202

* Fax: 301/587-2711

*  All Rights Reserved.

*  DMA (Document Management Alliance) working group.

* Code example: retrieval of document content in DMA 1.0.

*/

#ifndef NULL
#define NULL O
#endif

/I ANSI C header file
#include <stddef.h>

/I DMA header files

#include <dmatypes.h>
#include <dmastr.h>
#include <dmaenums.h>
#include <dmarc.h>
#include <dmacom.h>
#include <dmaiface.h>
#include <dmaids.h>

#include <dmaidvar.h>

/I Code example: retrieval of document content in DMA 1.0.
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/I Assumes that connections to system and doc space have already been made
/l 'and that the doc id of the target document has been found

/I (by search or navigation)

extern LPldmaDocSpace iDocSpace; // Ref to interface for the connected doc
space

extern LPMALLOC iMalloc; // An IMalloc interface obtained from ldmaSystem-
Manager::GetMalloc

/' Utility that is assumed to exist

extern Abort(DmaRC rc, char *msg);

/I DmaString utilities

pDmasString MakeDmaString(DmaWChar* content)

{
pDmasString newString;

DMA_CREATE_STRING(iMalloc->Alloc, wcslen(content), content, &amp;newsString)

return newsString;

void FreeDMAString(pDmasString pString)
{
DMA_FREE_STRING(iMalloc->Free, pString)

return;

/I Procedure to retrieve content via doclD to local file
/I localFile is in URL form, e.g. "file:/A\\temp\foo.txt"

/I Retrieves only the first content element of the first rendition

void MakeDocumentContentLocal(pDmaString documentID, wchar_t *localFile)
{

pDmasString localFileURL = NULL;

IdmaProperties* iDocVer = NULL;

IdmaListOfObject* iRenditions = NULL;

IdmaListOfObject* iContentEls = NULL;

IdmaContentTransfer* iFirstContent = NULL;

IdmaProperties* iFirstRendition = NULL;

/I Connect to the document version object. This makes a snapshot

11 of the persistent doc ver in the client's process space.
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DmaRC rc = iDocSpace->ConnectObject (documentID, 1ID_IldmaProperties,
(pDmapv)&amp;iDocVer);
if (rc != DMARC_OK)

Abort (rc, "Failed to connect to doc ver");

/I NOTE: for brevity, further error checking is omitted. All DMA calls

/I should be followed by code similar to the above

/I Get the first rendition

rc = iDocVer->GetPropValObjectByld(&dmaProp_Renditions, [ID_ldmaListOfObject,
(pDmapv) &iRenditions);

rc = iRenditions->GetObject(0, IID_IdmaProperties,(pDmapv) &iFirstRendition);

/I Get first content element
rc = iFirstRendition->GetPropValObjectByld(&dmaProp_ContentElements,
IID_IldmaListOfObject, (pDmapv) &iContentEls);

rc = iContentEls->GetObject(0, IID_ldmaContentTransfer,(pDmapv) &iFirstCon-
tent);

/I From the content transfer element, get a file access object,
/I 'and use it to copy the content to a local file

localFileURL = MakeDmasString(localFile);

rc = iFirstContent->CopyToResource (localFileURL, DMA_CREATE_REPLACE_EXISTING);

/I cleanup

if (iRenditions != NULL) iRenditions->Release();

if (iFirstRendition != NULL) iFirstRendition->Release();
if (iContentEls!= NULL) iContentEls ->Release();

if (iFirstContent!= NULL) iFirstContent ->Release();

if (iDocVer = NULL) iDocVer->Release();
FreeDMAString(localFileURL);

}
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5.3 Pretty Print Example

Jx
* Copyright 1995,1996,1997 The Association for Information and Image Manage-
ment Int'l

* 1100 Wayne Avenue

* Silver Spring, MD 20910-5603

* Tel: 301/587-8202

* Fax: 301/587-2711

*  All Rights Reserved.

*  DMA (Document Management Alliance) working group.

*
*

* Code example: Pretty printing of a DMA object's properties.

*

*/

#include <stdio.h>

#include <dmatypes.h>
#include <dmacom.h>
#include <dmastr.h>
#include <dmarc.h>
#include <dmaiface.h>
#include <dmaenums.h>
#include <dmaids.h>

#include <dmaidvar.h>

/* Global reference to in effect IMalloc */

extern IMalloc *g_pMalloc;

char * g_rgpszTypes|[] =

{
"lllegal(0)",
"Binary",
"Boolean",
"DateTime",
"Float64",
"Id",
"Integer32",
"Object”
"String",

void PrintDmald (
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Dmald *pld )

printf ( "%8.8Ix-%4.41x-%4.4Ix-", pld->Datal, pld->Data2, pld->Data3 );
printf ( "%2.2x%2.2x-", pld->Data4[0], pld->Data4[1] );
for(intl1=2;1<8;I++)
{

printf("%2.2x", pld->Data4[l] );

void GetAndPrintPropBylndex (
IdmaProperties *pprop,
Dmalndex32 iProp,
Dmalnteger32 IDatatype )

DmaRC rc;

switch ( IDatatype )

{
case DMA_DATATYPE_BOOLEAN:

{
DmaBoolean bValue;
rc = pprop->GetPropValBooleanBylIndex ( iProp, &bValue );
if (rc == DMARC_OK )
{
printf ( "%s\n", bValue ? "TRUE" : "FALSE");

}

break;

case DMA_DATATYPE_INTEGER32:
{
Dmalnteger32 IValue;
rc = pprop->GetPropVallnteger32BylIndex ( iProp, &lVValue );
if (rc == DMARC_OK))
{
printf ( "%d\n", IValue );

}

break;

case DMA_DATATYPE_FLOATG64:

{
DmaFloat64 fValue;
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rc = pprop->GetPropValFloat64ByIndex ( iProp, &fValue );
if (rc == DMARC_OK)
{

printf ( "%f\n", fValue );

}

break;

case DMA_DATATYPE_STRING:
{

pDmastring pValue;

rc = pprop->GetPropValStringBylndex ( iProp, &pValue );

if (rc == DMARC_OK))

{
printf ( "%ws\n", DMA_GET_STRING_TEXT(pValue) );
DMA_FREE_STRING ( g_pMalloc->Free, pValue );

}

break;

case DMA_DATATYPE_DATETIME:
{

pDmastring pValue;

rc = pprop->GetPropValDateTimeByIndex ( iProp, &pValue );

if (rc == DMARC_OK)

{
printf ( "%ws\n", DMA_GET_STRING_TEXT(pValue) );
DMA_FREE_STRING ( g_pMalloc->Free, pValue );

}

break;

case DMA_DATATYPE_ID:
{
Dmald idValue;
rc = pprop->GetPropValldByIndex ( iProp, &idValue );
if (rc == DMARC_OK))
{
PrintDmald ( &idValue );
printf ("\n");

break;

October 1998

Document Management Alliance 1.0 Specification 5-20



DMA Appendix
Pretty Print Example

case DMA_DATATYPE_OBJECT:
{

IdmaProperties *ppropSub;
rc = pprop->GetPropValObjectByIndex ( iProp, IID_ldmaProperties,
(pDmapv)&ppropSub );
if (rc == DMARC_OK )
{
printf ("OBJECT\n");

ppropSub->Release();

}

break;

case DMA_DATATYPE_BINARY:
{

DmaBinaryValue dbvValue;
rc = pprop->GetPropValBinaryByIndex ( iProp, &dbvValue );
if (rc == DMARC_OK )
{
DmaUlInteger32 ulLineCount = 0;
for (DmaUlInteger32 iByte = 0; iByte < dbvValue.cbBytes ; iByte++

{
printf ( "%2.2x", dbvValue.pbBytes[iByte] );
if (ulLineCount==7)
printf ("-");
else if (ulLineCount == 15))
printf ("\n");
else
printf (" ");
ulLineCount = (ulLineCount + 1) % 16;
}

g_pMalloc->Free ( dbvValue.pbBytes );

}

break;

default:

printf ("UNKNOWN DATATYPE %d\n", IDatatype );
rc = DMARC_OK;

break;
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if (rc == DMARC_VALUE_NOT_SET)
{
printf ("VALUE NOT SET\n");
}
else if (rc = DMARC_OK)

{
printf ( "ERROR[%Ix]\n", rc);

void PrettyPrint (
IdmaProperties *pObj )

DmaRC rc;

IdmaProperties *ppropCD;

I First, get the class descriptor for the object

rc = pObj->GetPropValObjectByld ( &dmaProp_ClassDescription,
1ID_IdmaProperties,
(pDmapv) &ppropCD );

if (rc == DMARC_OK)

{

/I Further error handling omitted

IdmaListOfObject *pPropList;

rc = ppropCD->GetPropValObjectByld ( &dmaProp_PropertyDescriptions,
IID_IdmaListOfObiject,
(pDmapv) &pPropList );

Dmalnteger32 cProps;

rc = pPropList->GetElementCount ( &cProps );
for (intiProp = 0; iProp < cProps ; iProp++)
{

DmaRC rc;

IdmaProperties *ppropPD;

printf("%d: ", iProp );

rc = pPropList->GetObject ( iProp, 1ID_ldmaProperties,
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(pDmapv)&ppropPD );

pDmastring pName;

rc = ppropPD->GetPropValStringByld ( &dmaProp_DisplayName,
&pName );

printf ( "%ws: ", DMA_GET_STRING_TEXT(pName) );

DMA_FREE_STRING ( g_pMalloc->Free, pName );

Dmalnteger32 IDatatype;

rc = ppropPD->GetPropVallnteger32Byld ( &dmaProp_DataType,
&lDatatype );

Dmalnteger32 ICardinality;

rc = ppropPD->GetPropVallnteger32Byld ( &dmaProp_Cardinality,
&ICardinality );

if (1Cardinality == DMA_CARDINALITY_SINGLE )

{
GetAndPrintPropBylIndex ( pObj, iProp, IDatatype );
}
else if (ICardinality == DMA_CARDINALITY_LIST)
{
printf ("LIST of %s: ", g_rgpszTypes[IDatatype] );
}
else
{
printf ("ENUM of %s\n", g_rgpszTypes|[IDatatype] );
}

ppropPD->Release();

pPropList->Release();
ppropCD->Release();
}

else

{

printf ( "Error %lx retrieving class description\n”, rc );
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5.4 Query Examples

Actual clients of DMA will most often implement queries as part of a user inter-
face module. It is expected that the client user interface code will usually either
take user interface gestures or a query language as input. However, it is not
appropriate to show a user interface module or a query language parser as
part of a DMA query example in this document: What needs to be illustrated is
not user interface code or query language code, but the code that deals with
DMA obijects involved with DMA queries. Therefore, we have chosen a data
driven style for the query example. It would be convenient for both clients and
implementations of the DMA API to implement canned queries using the data
driven style illustrated. One situation in which canned queries are useful in im-
plementing the DMA API is in implementing navigation, e.g., finding the con-
tents of a container, or the containers of a containee.

In our data driven style of example, there are several source files. One source
file implements a general query parse tree generation engine that can gener-
ate a query parse tree for any query that the DMA query model can handle,
with one exception: DMA query objects for list of constants (i.e., lists of integer
constants, etc.) are omitted. Adding them would add bulk but to the example
but not increase understanding. Adding lists of constants would be straightfor-
ward.

The parse tree generation engine has an include file that modules using the
engine must include. The third and final source file is the module that is the cli-
ent of the parse tree generation module. The client module has the data for a
specific query.

The source files involved are:

 QUERY.H: This is the include file for query parse tree generation module.
Both the query parse tree generation module and the client module in-
clude this file. This file includes all the DMA header files that are needed.

« QUERY.CPP: This is the query parse tree generation module. It is passed
a tree of QueryNode structures (see below). It converts the tree of Que-
ryNode structures into an equivalent DMA parse tree of DMA obijects, and
calls the ExecuteSearch method of the input DMA Scope object.

«  QUEXP1.CPP: This is the client of the query parse tree generation mod-
ule. It statically declares a tree of initialized QueryNode structures in and
passes it to the parse tree generation module. The parse tree generation
module returns a DMA Query Result Set object, which the client uses to
enumerate the results of the query.

« QUEXP2.CPP: This example demonstrates how containment can be ex-
pressed within the DMA query model.

*  QUEXP3.CPP: This example demonstrates how children of an object sup-
porting direct containment can be navigated.
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5.4.1 query.h

5.4.2 query.cpp

5.4.3 quexpl.cpp

Query parse trees in the DMA query model consist of DMA objects that merely
contain data, and do not have any interesting methods except those dealing
with properties. (The IdmaProperties and IdmaEditProperties interfaces deal
with properties.) The "query.h" file has a "typedef struct" declaration for a col-
lection of C structures that can hold the information for any node in a DMA
guery parse tree. These structures are Operator, BinaryConst, StringConst,
BooleanConst, IntegerConst, FloatConst, DateTimeConst, IDConst, OIlID-
Const, Property, FromExprElt, JoinExpEIlt, OrderElt, QueryNode, and Query-
Root. The QueryNode structure contains a union field that has a case for each
of the other structs.

The basic idea is that the client statically declares an array of QueryNode
structures that represents a depth-first tree of initialized QueryNode structures
equivalent to a DMA query parse tree. This file also contains the procedure
signature of the "entry point" into the parse tree module. Finally, this file in-
cludes all the DMA header files that are necessary.

This source file is the query parse tree generation module. The entry point
function is StartQuery. It takes a QueryRoot structure and a DMA Scope ob-
ject as input. The QueryRoot structure is the topmost node in a tree of struc-
tures for the main query. Subqueries are allowed. In that case, one of the
subordinate nodes will also be a QueryRoot structure.

One of the functions StartQuery calls is BuildQueryExpr. This function is indi-
rectly recursive — it calls BuildTree, which can call BuildQueryExpr. The func-
tion BuildTree is also directly recursive — it can call itself.

The main query, and each subquery (if any) are represented by separate trees
of C structures. The "level" field of the QueryNode structure represents the re-
cursive level of the node in the tree. The value of "level" for the root node is
zero. The trees are flattened into an array of QueryNode structures in which
the query nodes occur in depth first order.

This file declares the particular query to be executed and calls StartSearch in
the parse tree generation module. It uses the Query Result Set object re-
turned to enumerate the result rows of the query.
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5.4.4 QUERY.H Example File

[+ query.h

*%

*x PRODUCE QUERIES FROM SIMPLE DATA STRUCTURES

*%

*

* Copyright 1995, 1996, 1997, 1998 by the
* Association for Information and Image Management International

* 1100 Wayne Avenue

*  Silver Spring, MD 20910-5603

*  Tel: 301/587-8202
*  Fax: 301/587-2711
* All Rights Reserved.

* DMA (Document Management Alliance) working group.

*/

~

* The function

*%

*x DmaRC StartQuery( QueryRoot *pQR,
*x IdmaScope *pScope,
*x IdmaResultSet **ppResultSet )

*%

** takes the QueryRoot datastructure and uses the *pScope scope object
** to construct a full DMA query, submit it for execution, and return
** the Result set delivered by the query request.

*%

** |f successful, StartQuery returns the result set interface of the
** result set that is delivered from the successful query initiation.

*%

**|f unsuccessful, an appropriate failure result code is delivered and

** no result set is available.

*%

** The QueryRoot data type, and all of those needed to support it, are
** defined here. They specify how queries can be populated from "canned"

** memory structures.
*

#include <dmatypes.h>

typedef struct Operator

{
Dmald * pID;

Operator;
typedef struct DmaBinaryValue
typedef struct StringConst

{
pDmasString val;

}
StringConst;

typedef struct BooleanConst

BinaryConst;
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DmaBoolean val;
BooleanConst;
typedef struct IntegerConst
{
Dmalnteger32 val;
IntegerConst;
typedef struct FloatConst
{
DmaFloat64 val;
FloatConst;
typedef struct DateTimeConst
{
pDmabDateTime val;
DateTimeConst;
typedef struct IDConst
{
Dmald * pID;

IDConst;

typedef struct Property

{
Dmalnteger32 occurx;
Dmald * pProplID;
}
Property;

/* The Selections list is represented by an array of Property.

The last array elment is used only as a stopper entry. This is
indicated by occurx = -1.
*

I* A From Expression is represented by an array of FromEXprElt.

The first array element must have valid values only for the
occurx and pClassID fields. The other fields are ignored.

The intermediate array elements must have all fields valid (except
for cross joins, which ignores pEqualOp, occurxl, pProplD1,
occurx2, pProplD2).

The last array element is used only as a stopper element. This
is indicated by occurx = -1.

*

typedef struct FromExprElt

{
Dmalnteger32 occurx; [* Searchable class occurrence index */
Dmald * pClassID; /* ID of searchable class */
DmaBoolean InclSubclasses;
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Dmald *
Dmald *

Dmalnteger32
Dmald *

Dmalnteger32
Dmald *

JoinExprElt;

pJoinID; /* ID of the join operator */
pEqualOp; /* type dependent equality operator */

occurxl; /* searchable class occurrence */
pProplD1; /* property ID */

occurx2; /* searchable class occurrence */
pProplD2; /* property ID */

/* The Orderings list is represented by an array of OrderElt.

The last array element is used only as a stopper entry. This
is indicated by selectionsx = -1.

*

/

typedef struct OrderElt

{
Dmalnteger32 selectionsx; /* -1 if stopper entry */
DmaBoolean descending;

}
OrderElt;

typedef struct QueryNode

{
Dmalnteger32

HOH H OH H HH HH

Dmalnteger32

type; /* type of query node */

define StopperNodeType 0
define OperatorNodeType 1
define BinaryConstNodeType 2
define StringConstNodeType 3
define BooleanConstNodeType 4
define IntegerConstNodeType 5
define FloatConstNodeType 6
define DateTimeConstNodeType 7
define IDConstNodeType 8
define PropertyNodeType 9
define QueryRootNodeType 10

level; /* recursive level of node. Starts at 0.
-1 for stopper node.

*/

union

{
void * pVoid;
Operator * pOperator;
BinaryConst * pBinary;
StringConst * pString;
BooleanConst * pBoolean;
IntegerConst * pinteger;
FloatConst * pFloat;
DateTimeConst * pDateTime;
IDConst * pID;
Property * pProperty;
struct QueryRoot * pQueryRoot;

}

u;
}
QueryNode;
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typedef struct QueryRoot

{
JoinEXxprElt * pFromExpr;
Property * pSelections;
QueryNode * pQueryExpr;
OrderElt * pOrder;
DmaBoolean distinct;

}
QueryRoot;

[* External module entry points */

extern DmaRC

StartQuery(
QueryRoot * POR,
IdmaScope * pScope,

IdmaResultSet ** ppResultSet);

/* end of query.h */

5.4.5 QUERY.CPP Example File

[* query.cpp

*%

i START A QUERY BASED ON A STORED IN-MEMORY QUERY TREE
*

/*

* Copyright 1995, 1996, 1997, 1998 by the

* Association for Information and Image Management International
* 1100 Wayne Avenue

*  Silver Spring, MD 20910-5603

*  Tel: 301/587-8202

*  Fax: 301/587-2711

* All Rights Reserved.

* DMA (Document Management Alliance) working group.

*/

~

* The function

*%

*x DmaRC StartQuery( QueryRoot *pQR,
*x IdmaScope *pScope,
*x IdmaResultSet **ppResultSet )

*%

** takes the QueryRoot datastructure and uses the *pScope scope object
** to construct a full DMA query, submit it for execution, and return

** the Result set delivered by the query request.

*%

** |f successful, StartQuery returns the result set interface of the

** result set that is delivered from the successful query initiation.

*%

** |f unsuccessful, an appropriate failure result code is delivered and

** no result set is provided.
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*

/* Limitations of this sample:

*%

** 1. Memory leaks (e.g., pNode) can occur in BuildTree(). The "theend"

*x branch should provide cleanup.

** 2. This procedure is technically not thread safe. It depends on access
*x to a global array, CD[], which is used for a cache.

*%

*

#include <stddef.h>
#include <dmaiface.h>
#include <dmarc.h>
#include <dmaids.h>
#include <dmaidvar.h>

#include "query.h"

typedef struct CDEIt

{
Dmald * pID;
IdmaClassDescription * pCD;

CDElt;

/* Class Descriptions objects for query classes.

These are used to create QueryNode objects during query construction.
The Dmald of the desired class is looked up in CD [],

and the corresponding ldmaClassDescription:: New() method is used
to create a fresh QueryNode object of the corresponding class.

The initialization of the pCD fields is done dynamically at run time
the first time a query is executed. This is accomplished by traversing the
QueryMetadataClasses property of the Scope object.
*
/

static CDEItCD [] =
{

{ &dmacClass_QueryRoot, NULL },
{ &dmacClass_QueryProperty, NULL },
{ &dmacClass_QueryOrderByNode, NULL },
{ &dmacClass_QueryConstantBinary, NULL },
{ &dmacClass_QueryConstantString, NULL },
{ &dmacClass_QueryConstantBoolean, NULL },
{ &dmacClass_QueryConstantinteger32, NULL },
{ &dmacClass_QueryConstantFloat64, NULL },
{ &dmacClass_QueryConstantDateTime, NULL },
{ &dmacClass_QueryConstantld, NULL },
{ &dmacClass_QuerySearchableClass, NULL },
{ &dmacClass_QueryJoinOperator, NULL },
{ &dmacClass_QueryOperator, NULL },
{ &dmacClass_QueryResultSet, NULL },
{ &dmacClass_QueryResultRow, NULL },
{ &dmacClass_ListOfObject, NULL },
{ NULL, NULL }
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/*
All the query examples follow the following conventions:

(1) All procedures have a label, "theend", that labels code
prepared to handle all the cleanup after any error encountered
by the procedure, and can handle the success case as well.

(2) All procedures exit through the code labeled by "theend",
regardless of success or failure.

(3) All non null interface pointers are valid. Therefore,
interface pointers are initialized to null in their declaration
and conditionally released after "theend" label has been reached
using the CHK_RELEASE macro.
*

/* The CHK macro checks method return codes. It relies on the
convention that the label "theend" always exists.
*/
#define CHK(rc_) \
{\
if ((rc_) '= DMARC_OK) \
{\
goto theend; \
A
}

/* This macro adheres to the convention that non null interface
pointers are valid.

*/

#define RELEASE(p_) { p_->Release(); p_=NULL;}

/* This macro conditionally releases an interface pointer.
This macro adheres to the convention that non null interface
pointers are valid.

*
#define CHK_RELEASE(p_)  {if (p_!= NULL) RELEASE(p_); }

[* This procedure tests two Dmald's for equality.

*/
static DmaBoolean
IdEqual(
Dmald * pID1,
Dmald * pID2)
{

DmaUlnteger32 * pX = (DmaUlnteger32 *)pID1;
DmaUlnteger32 * pY = (DmaUlnteger32 *)pID2;

return (DmaBoolean)(pX[0] == pY[0] && pX[1] == pY[1] &&
pX[2] == pY[2] && pX[3] == pY[3]);

[* This procedure is called to finish initializing the CD []
global array. It sets the CD[i].pCD field to the interface
pointer to the appropriate class description object.
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One reason Class Description objects are useful is that
you can create a fresh instance of the class they describe
by calling their IdmaObjectFactory::CreateObject() method.

*
static DmaRC
InitQueryCDObjects(
IdmaScope * pScope)
{
DmaRC rc;

IdmaProperties * pProp = NULL;
IdmaListOfObject *  pQNodes = NULL;
IdmaClassDescription * pQNode = NULL;
IdmaProperties * pCD = NULL;
IdmaListOfld * pIDs = NULL;
Dmald ID;

Dmalndex32 count;
Dmalndex32 IdCount;
Dmalndex32 i;

Dmalndex32 B

Dmalndex32 k;

rc = pScope->Querylnterface(IID_IdmaProperties, (pDmapv)(&pProp));

CHK(rc);

rc = pProp->GetPropValObjectByld(

&dmaProp_QueryConstructionClassDescriptions,

1ID_IldmaListOfObject,
(pDmapv)&pQNodes);
CHK(rc);

rc = pQNodes->GetElementCount(&count);
CHK(rc);

i=0;
while (i > count)
{
rc = pQNodes->GetObject(i, IID_IdmaProperties, (pDmapv)&pCD);
CHK(rc);
i=0;
while (CD[j].pID != NULL)
{

rc = pCD->GetPropValObjectByld(&dmaProp_lds,

1ID_ldmalListOfld,

(PDmapv)(&pIDs));

CHK(rc);

rc = plDs->GetElementCount(&ldCount);

CHK(rc);

k=0;

while (k < IdCount)

{
rc = pIDs->Getld(k, &ID);
CHK(rc);
if (IdEqual(&ID, CDIj].pID))
{

rc = pCD->QuerylInterface(IID_ldmaClassDescription,
(pDmapv)(&CD[j].pCD));
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CHK(rc);
break;

++k;

} 1+ while */
RELEASE(pIDs);

+4i;
} * while */

RELEASE(pCD);
++i;

} /* while */
rc = DMARC_OK;

theend:
CHK_RELEASE(pIDs);
CHK_RELEASE(pProp);
CHK_RELEASE(pQNodes);
CHK_RELEASE(pQNode);
CHK_RELEASE(pCD);

return rc;

[* This procedure returns a fresh query object of class *pClassld
in *ppNew.

*

static DmaRC

FreshQueryObject(
IdmaScope * pScope,
Dmald * pClassID,
IdmaEditProperties ** ppNew)

{
DmaRC rc;
Dmalnteger32 i;
IdmaObjectFactory *  pFact = NULL;

*ppNew = NULL;

if (CD[0].pID == NULL)

{
rc = InitQueryCDObjects(pScope);
CHK(rc);

}

/* Look up the class by its ID in the CD[] array.
Then call the IdmaObjectFactory::CreateObject() method
on the appropriate class description object.
*
i=0;
while (CDIJi].pID != NULL)
{
if (IdEqual(CDIi].pID, pClassID))
{
rc = CDI[i].pCD->QuerylInterface(lID_ldmaObjectFactory,
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(pDmapv)&pFact);

CHK(rc);

rc = pFact->CreateObject(pClassID,
IID_IdmaEditProperties,
(pDmapv)ppNew);

CHK(rc);

RELEASE(pFact);

rc = DMARC_OK;

goto theend;

}

++i;

rc = DMARC_BAD_PARAMETER,;

theend:
return rc;

[* This procedure establishes the FromExpression of a
QueryRoot object.

*

static DmaRC

SetFromExpr(
IdmaScope * pScope,
IdmaEditProperties * pQueryRoot,
FromEXxprElt * pFromExpr)

{
DmaRC rc;

IdmaEditProperties * pSC;
IdmaEditProperties * pRslt = NULL;
IdmaEditProperties * pJoinOp = NULL;
IdmakEditListOfObject * pOperands = NULL;
IdmaEditProperties * pEQIOp = NULL;
IdmakEditListOfObject * pEqlOperands = NULL;
IdmaEditProperties * pOpnd = NULL;

/* Deal with the first searchable class as a special case. */

rc = FreshQueryObject(pScope, &dmaClass_QuerySearchableClass, &pJoinOp);

CHK(rc);

rc = pJoinOp->PutPropValldByld(&dmaProp_SearchableClassld,
pFromExpr->pClassID);

CHK(rc);

rc = pJoinOp->PutPropVallnteger32Byld(&dmaProp_SearchableClassOccurrence,

pFromExpr->occurx);
pRslt = pJoinOp; pJoinOp = NULL; /* in case there are no joins */

++pFromExpr; /* advance to list element 1 */

/* deal with the next join operator. Join to previous result. */
while (pFromExpr->occurx >= 0)

{

pRslt->Release(); /* We are done with the previous result */

[* Get a fresh Join Operator object */

rc = FreshQueryObject(pScope, &dmaClass_QueryJoinOperator,
&pJoinOp);

CHK(rc);
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[* Get list of operands of the Join operator object */

rc = pJoinOp->GetPropValObjectByld(&dmaProp_Operands,
1ID_IdmaEditListOfObject,
(pDmapv)&pOperands);

CHK(rc);

[* Set operand[0] of Join operator object */

rc = pOperands->InsertObject(0, (Dmapv)pRsilt);
CHK(rc);

RELEASE(pRslt);

[* Set operand[1] of Join operator object */

rc = FreshQueryObject(pScope, &dmaClass_QuerySearchableClass, &pSC);

CHK(rc);

rc = pSC->PutPropValldByld(&dmaProp_SearchableClassld,

pFromExpr->pClassiD);

CHK(rc);

rc = pSC->PutPropVallnteger32Byld(
&dmaProp_SearchableClassOccurrence,
pFromExpr->occurx);

rc = pOperands->InsertObject(1, (Dmapv)pSC);

CHK(rc);

RELEASE(pSC);

[* Get Equal operator object */

rc = FreshQueryObject(pScope, &dmaClass_QueryOperator, &pEqIOp);

CHK(rc);

rc = pEqlOp->PutPropValldByld(&dmaProp_QueryOperatorld,
pFromExpr->pEqualOp);

[* Get list of operands of Equal operator object */

rc = pEqlOp->GetPropValObjectByld(&dmaProp_Operands,
IID_IdmaEditListOfObject,
(pDmapv)&pEqglOperands);

[* set operand[0] of Equal operaor object */

rc = FreshQueryObject(pScope, &dmaClass_QueryProperty, &pOpnd);

CHK(rc);

rc = pOpnd->PutPropVallnteger32Byld(
&dmaProp_SearchableClassOccurrence,
pFromExpr->occurxl);

CHK(rc);

rc = pOpnd->PutPropValldByld(&dmaProp_Propertyld,

pFromExpr->pPropID1);

CHK(rc);

rc = pEglOperands->InsertObject(0, (Dmapv)pOpnd);

RELEASE(pOpnd);

[* Set operand[1] of Equal operator object */

rc = FreshQueryObject(pScope, &dmaClass_QueryProperty, &pOpnd);

CHK(rc);

rc = pOpnd->PutPropVallnteger32Byld(
&dmaProp_SearchableClassOccurrence,
pFromExpr->occurx2);

CHK(rc);

rc = pOpnd->PutPropValldByld(&dmaProp_Propertyld,

pFromExpr->pPropID2);

CHK(rc);

rc = pEglOperands->InsertObject(1, (Dmapv)pOpnd);

RELEASE(pOpnd);
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/* We are now done with the operands of the Equal operator */
RELEASE(pEqIOperands);

[* Set operand[2] of Join operator object */
rc = pOperands->InsertObject(2, (Dmapv)pEqlOp);
CHK(rc);

/* We are now done with the Equal operator object */
RELEASE(pEQIOp);

/* We are now done with the operands of the join operator */
RELEASE(pOperands);

[* advance to next join operation */
pRslt = pJoinOp; pJoinOp = NULL;
++pFromExpr;

} * while */

/* Set the FromExpr property in the Query Root object */

rc = pQueryRoot->PutPropValObjectByld(&dmaProp_FromExpression,
(Dmapv)pRsilt);

CHK(rc);

RELEASE(pRsilt);

rc = DMARC_OK;

theend:
CHK_RELEASE(pRsit);
CHK_RELEASE(pSC);
CHK_RELEASE(pJoinOp);
CHK_RELEASE(pOperands);
CHK_RELEASE(pEqIOp);
CHK_RELEASE(pEqIOperands);
CHK_RELEASE(pOpnd);

return rc;

[* This procedure establishes the Selections property of a
QueryRoot object.

*/

static DmaRC

SetSelections(

IdmaScope * pScope,
IdmaEditProperties * pQueryRoot,
Property * pSelections)

{
DmaRC rc;

Dmalnteger32 i;
IdmaEditProperties * pNode = NULL;
IdmakEditListOfObject * pA = NULL;

if (pSelections == NULL)

{
return DMARC_OK;

rc = pQueryRoot->GetPropValObjectByld(&dmaProp_Selections,
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IID_IdmaEditListOfObject,

(PDmapv)&pA);
CHK(rc);
i=0;
while (pSelections->occurx >= 0)
{

rc = FreshQueryObject(pScope, &dmaClass_QueryProperty, &pNode);

CHK(rc);

rc = pNode->PutPropVallnteger32Byld(
&dmaProp_SearchableClassOccurrence,
pSelections->occurx);

CHK(rc);

rc = pNode->PutPropValldByld(&dmaProp_Propertyld,

pSelections->pPropID);
CHK(rc);

rc = pA->InsertObject(i, (Dmapv)pNode);
CHK(rc);
RELEASE(pNode);

++i; ++pSelections;

rc = DMARC_OK;
theend:

CHK_RELEASE(pNode)

CHK_RELEASE(pA);

return rc;

[* This procedure establishes the Orderings property of a
QueryRoot object.

*

static DmaRC

SetOrderings(
IdmaScope * pScope,
IdmaEditProperties * pQueryRoot,
OrderElt * pOrder)

{
DmaRC rc;

Dmalnteger32 i;
IdmaEditProperties * pNode = NULL;
IdmaEditProperties * pX = NULL;
IdmakEditListOfObject * pA = NULL;

if (pOrder == NULL)

{
return DMARC_OK;

rc = pQueryRoot ->GetPropValObjectByld
( &dmaProp_Orderings,
IID_IdmaEditListOfObject,
(pDmapv)&pA );
CHK(rc);
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i=0;
while (pOrder->selectionsx >= 0)
{
rc = FreshQueryObject(pScope, &dmaClass_QueryOrderByNode, &pNode);
CHK(rc);
rc = pNode->PutPropVallnteger32Byld(&dmaProp_Selectionsindex,
pOrder->selectionsx);
CHK(rc);
rc = pNode->PutPropValBooleanByld(&dmaProp_DescendingRequested,
pOrder->descending);
CHK(rc);

rc = pA->InsertObject(i, (Dmapv)pNode);
CHK(rc);

RELEASE(pNode);

++i; ++pOrder;

rc = DMARC_OK;

theend:
CHK_RELEASE(pNode);
CHK_RELEASE(pA);

return rc;

}

static DmaRC

BuildTree(
IdmaScope * pScope,
QueryNode ** ppQueryExpr,

IdmaEditProperties ** ppNode);
/I Provide a declarator for BuildTree to satisfy BuildQueryExpr().

[* This procedure builds the QueryExpression property of a
QueryRoot object. It is mutually-recursive with BuildTree().

*/

static DmaRC

BuildQueryExpr(

IdmaScope * pScope,
QueryNode * pQueryExpr,
IdmaEditProperties ** ppQE)
{
DmaRC rc;
*pPPQE = NULL;
rc = BuildTree(pScope, &pQueryExpr, ppQE);
return rc;
}

[* This is a recursive procedure to build a query expression tree.

The nodes in the query nodes input array (**ppQueryExpr)
occur in depth first order.

The procedure advances *ppQueryExpr by one element. When
the recursion fully unwinds, the pointer points at the stopper
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element.

The procedure returns the DMA object it develops in *ppNode
at each recursive level.

*

static DmaRC

BuildTree(
IdmaScope * pScope,
QueryNode ** ppQueryExpr,
IdmaEditProperties ** ppNode)

{
DmaRC rc;
QueryNode * pQueryExpr = *ppQueryExpr;
Dmalnteger32 level = pQueryExpr->level;
IdmaEditProperties * pNode = NULL;
IdmaEditProperties * pOpnd = NULL;
IdmakEditListOfObject * pOperands = NULL;
IdmaListOfObject *  pOpndList = NULL;
IdmaEditProperties * pOpndProps = NULL;
Dmalndex32 count;

*ppNode = NULL;

switch (pQueryExpr->type)

{

case StopperNodeType:
[* Actually, if we get here, that's a bug. */
break;

case OperatorNodeType:
rc = FreshQueryObject(pScope, &dmaClass_QueryOperator, &pNode);
CHK(rc);
rc = pNode->PutPropValldByld(&dmaProp_QueryOperatorld,
pQueryExpr->u.pOperator->pID);
*ppQueryExpr = ++pQueryExpr;
while (pQueryExpr->level == level + 1) /* develop the operands */
{
rc = BuildTree(pScope, ppQueryExpr, &pOpnd); /* RECURSE */
CHK(rc);
rc = pNode->GetPropValObjectByld(&dmaProp_Operands,
IID_IdmaEditListOfObject,

(pDmapv)&pOperands);
if (rc '= DMARC_OK)
{
goto theend;
}

rc = pOperands->Querylinterface(lID_IldmaListOfObject,
(pDmapv)&pOpndList);
CHK(rc);

rc = pOpndList->GetElementCount(&count);
CHK(rc);

rc = pOperands->InsertObject(count, pOpnd);
CHK(rc);

RELEASE(pOpnd);
RELEASE(pOperands);
RELEASE(pOpndList);
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pQueryExpr = *ppQueryExpr;
}
*ppNode = pNode;
break;

case BinaryConstNodeType:
rc = FreshQueryObject(pScope, &dmaClass_QueryConstantBinary,
&pNode);
CHK(rc);
rc = pNode->PutPropValBinaryByld(&dmaProp_ConstantValueBinary,
pQueryExpr->u.pBinary);
CHK(rc);
*ppQueryExpr = ++pQueryExpr;
*ppNode = pNode;
break;

case StringConstNodeType:
rc = FreshQueryObject(pScope, &dmaClass_QueryConstantString,
&pNode);
CHK(rc);
rc = pNode->PutPropValStringByld(&dmaProp_ConstantValueString,
pQueryExpr->u.pString->val);
CHK(rc);
*ppQueryExpr = ++pQueryExpr;
*ppNode = pNode;
break;

case BooleanConstNodeType:
rc = FreshQueryObject(pScope, &dmaClass_QueryConstantBoolean,
&pNode);
CHK(rc);
rc = pNode->PutPropValBooleanByld(&dmaProp_ConstantValueBoolean,
pQueryExpr->u.pBoolean->val);
CHK(rc);
*ppQueryExpr = ++pQueryExpr;
*ppNode = pNode;
break;

case IntegerConstNodeType:
rc = FreshQueryObject(pScope, &dmaClass_QueryConstantinteger32,
&pNode);

CHK(rc);

rc = pNode->PutPropVallnteger32Byld(
&dmaProp_ConstantValuelnteger32,
pQueryExpr->u.pinteger->val);

CHK(rc);

*ppQueryExpr = ++pQueryExpr;

*ppNode = pNode;

break;

case FloatConstNodeType:
rc = FreshQueryObject(pScope, &dmaClass_QueryConstantFloat64,
&pNode);
CHK(rc);
rc = pNode->PutPropValFloat64Byld(&dmaProp_ConstantValueFloat64,
pQueryExpr->u.pFloat->val);
CHK(rc);
*ppQueryExpr = ++pQueryExpr;
*ppNode = pNode;
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break;

case DateTimeConstNodeType:
rc = FreshQueryObject(pScope, &dmaClass_QueryConstantDateTime,
&pNode);
CHK(rc);
rc = pNode->PutPropValDateTimeByld(&dmaProp_ConstantValueDateTime,
pQueryExpr->u.pDateTime->val);
CHK(rc);
*ppQueryExpr = ++pQueryExpr;
*ppNode = pNode;
break;

case IDConstNodeType:
rc = FreshQueryObject(pScope, &dmaClass_QueryConstantld,
&pNode);
CHK(rc);
rc = pNode->PutPropValldByld(&dmaProp_ConstantValueld,
pQueryExpr->u.plD->pID);
CHK(rc);
*ppQueryExpr = ++pQueryExpr;
*ppNode = pNode;
break;

case PropertyNodeType:
rc = FreshQueryObject(pScope, &dmaClass_QueryProperty,
&pNode);

CHK(rc);

rc = pNode->PutPropVallnteger32Byld(
&dmaProp_SearchableClassOccurrence,
pQueryExpr->u.pProperty->occurx);

CHK(rc);

rc = pNode->PutPropValldByld(&dmaProp_Propertyld,

pQueryExpr->u.pProperty->pProplD);

CHK(rc);

*ppQueryExpr = ++pQueryExpr;

*ppNode = pNode;

break;

case QueryRootNodeType:
rc = BuildQueryExpr(pScope, pQueryExpr, ppNode);
CHK(rc);
*ppQueryExpr = ++pQueryExpr;
break;

default:
rc = DMARC_BAD_PARAMETER;
goto theend;

}

rc = DMARC_OK;

theend:
return rc;

[* StartQuery() is the (only) external entry point of this module.
All prior functions in this source file are only called
internally in this source file.
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StartQuery() develops a DMA Query Object and all its dependent
Query Node objects, and then calls ExecuteSearch on the input
Scope object. Then, it deallocates all the Query Node objects.

StartQuery() returns a pointer to the Query object in error
(or NULL, if no error) in *ppErrnode, and it returns the
Query Result Set object in *ppResultSet.

*
DmaRC
StartQuery(
QueryRoot * POR,
IdmaScope * pScope,
IdmaResultSet ** ppResultSet)
{
DmaRC rc;

IdmaEditProperties * pQE = NULL;
IdmaEditProperties * pQueryObj = NULL;
IdmaEditProperties * pQueryRoot = NULL;

*ppResultSet = NULL;

/* Set pQueryObj = IdmaEditProperties interface of a fresh
query object.

*
rc = FreshQueryObject(pScope, &dmaClass_Query, &pQueryObj);
CHK(rc);

/* Set pQueryRoot to IdmaEditProperties interface of a fresh query
root object.
*
rc = FreshQueryObject(pScope, &dmaClass_QueryRoot, &pQueryRoot);
CHK(rc);

rc = SetFromExpr(pScope, pQueryRoot, pQR->pFromEXpr);
CHK(rc);

rc = SetSelections(pScope, pQueryRoot, pQR->pSelections);
CHK(rc);

rc = SetOrderings(pScope, pQueryRoot, pQR->pOrder);
CHK(rc);

rc = BuildQueryExpr(pScope, pQR->pQueryExpr, &pQE);
CHK(rc);

rc = pQueryRoot->PutPropValObjectByld(&dmaProp_QueryExpression,
(Dmapv)pQE);
CHK(rc);

RELEASE(pQE);

rc = pQueryRoot->PutPropValBooleanByld(&dmaProp_DistinctRowsRequested,
pQR->distinct);
CHK(rc);

pQueryObj->PutPropValObjectByld(&dmaProp_QueryRoot,
(Dmapv)pQueryRoot);
CHK(rc);
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RELEASE(pQueryRoot);

rc = pScope->ExecuteSearch((Dmapv)pQueryObj,
NULL,
DMA_FALSE,
IID_ldmaResultSet,
(pDmapv)ppResultSet);

CHK(rc);

rc = DMARC_OK;

theend:
CHK_RELEASE(pQE);
CHK_RELEASE(pQueryObj);
CHK_RELEASE(pQueryRoot);

return rc;

/* end of query.cpp */

5.4.6 QUERY1.CPP Example File

I
* Copyright 1995, 1996, 1997 by the

* Association for Information and Image Management International
* 1100 Wayne Avenue

*  Silver Spring, MD 20910-5603

*  Tel: 301/587-8202

*  Fax: 301/587-2711

* All Rights Reserved.

* DMA (Document Management Alliance) working group.

*/

[* quexpl.cpp

This example is for the following query:

SELECT S.s1, T.t1

FROM S INNER JOIN TON S.s1 =T.t1
WHERE S.s2 >3 AND T.t2 = "red"
ORDER BY <null>

*

#define DMA_INIT_CD

#include <query.h>

/* Declare Dmald variables for the searchable classes.
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*
/
#define SVal { 0x12345678, 0x1234, 0x5678, \
{ 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07, 0x08 } }

DMA_EXTERN_C Dmald S = SVal;

#define TVal { 0x12345678, 0x1234, 0x5678, \
{ 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07, 0x09 } }

DMA_EXTERN_C Dmald T = TVal,

/* Declare Dmald variables for the properties.
*/
#define s1Val { 0x12345678, 0x1234, 0x5678, \
{ 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07, OXOA } }

DMA_EXTERN_C Dmald s1 = sl1Val;

#define s2Val { 0x12345678, 0x1234, 0x5678, \
{ 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07, OxOB } }

DMA_EXTERN_C Dmald s2 = s2Val;

#define t1Val { 0x12345678, 0x1234, 0x5678, \
{ 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07, OxOC } }

DMA_EXTERN_C Dmald t1 = t1Val;

#define t2Val { 0x12345678, 0x1234, 0x5678, \
{ 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07, OxOD } }

DMA_EXTERN_C Dmald t2 = t2Val;

/* Declare the variables needed to perform the query.

*

JoinExprElt From [] =
{
{0, &S, DMA_FALSE, NULL, NULL, 0, NULL, O, NULL },
{1, &T, DMA_FALSE, &dmaJoinOperator_Inner,
&dmaQueryOperator_Equalinteger32, 0,&s1, 1, &t1},
{-1, NULL, DMA_FALSE, NULL, NULL, 0, NULL, O, NULL }
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Property Select [] =
{
{0, &s1},
{1,&t1},
{-1, NULL}
h
Operator N1 = { &dmaQueryOperator_And };
Operator N2 = { &dmaQueryOperator_Greaterinteger32 };
Property N3 ={0,&s2};
IntegerConst N4 ={3}
Operator N5 = { &dmaQueryOperator_EqualString };
Property N6 ={1, &t2};
StringConst N7 ={L"red"};
QueryNode QueryExpr [ =
{

{ OperatorNodeType, 0, &N1},
{ OperatorNodeType, 1, &N2 },
{ PropertyNodeType, 2, &N3 },
{ IntegerConstNodeType, 2, &N4 },
{ OperatorNodeType, 1, &N5 },
{ PropertyNodeType, 2, &N6 },
{ StringConstNodeType, 2, &N7 },
{ StopperNodeType, -1, NULL }

h
QueryRoot QR ={ &From[0], &Select[0], &QueryExpr[0],
NULL, DMA_FALSE };
DmaRC
QueryExamplel(void)
{
DmaRC rc;
IdmaScope * pScope = NULL;
IdmaResultSet * pResultSet = NULL;
IdmaProperties * pResultRow = NULL;
Dmalndex32 SelectionsOffset;

/* TBD: Not shown:
Initializataion to get system object, doc space object,

and target scope object = pScope.
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*/

rc = StartQuery(&QR, pScope, &pResultSet);
CHK(rc);

while (1)
{
rc = pResultSet->GetNextResultRow(IID_ldmaProperties,
(pDmapv)&pResultRow);
if (rc 1= DMARC_OK)
{

break;

rc = pResultRow->GetPropVallnteger32Byld(
&dmaProp_SelectListOffset,
&SelectionsOffset);

CHK(rc);

/* TBD: Not shown: Access the values of the properties of
the query result row referred to by pResultRow
corresponding to the properties selected in the Selections

list, e.g.,

Dmalndex32 x;
<datatype> v;
rc = pResultRow->GetPropVal<datatype>Bylndex(

SelectionsOffset + x,

&y);

to store the value for selection list element x into y.

*

RELEASE(pResultRow); /* Release the Query Result row */

theend:
return(DMARC_OK);
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5.4.7 QUERY2.CPP Example File

* Copyright 1995, 1996, 1997 by the

* Association for Information and Image Management International

* 1100 Wayne Avenue

*  Silver Spring, MD 20910-5603

*  Tel: 301/587-8202

*  Fax: 301/587-2711

* All Rights Reserved.

* DMA (Document Management Alliance) working group.

*/

[* quexp2.cpp

This example is for the following query:

Find all priority 3 documents of any document class that

are filed in "blue" folders, and return the name of the

document and who filed it in the folder.

SELECT D.name, R.filer
FROM F INNER JOIN R ON F.This = R.Tail

INNER JOIN D (IncludeSubclasses=TRUE) ON R.Head = D.This

WHERE F.color = "blue" AND D.priority = 3
ORDER BY <null>

0: F ("Folder") is a subclass of dmaClass_Container
1: R ("Ref. Cont. Relationship") is a subclass of
dmaClass_ReferentialContainmentRelationship

2: D ("Document") is a subclass of dmaClass_DocVersion

*

#define DMA_INIT_CD

#include <query.h>

/* Declare Dmald variables for the searchable class ID's.

*

#define DVal { 0x12345678, 0x1234, 0x5678, \
{ 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07, 0x08 } }

DMA_EXTERN_C Dmald D = DVal;

#define FVal { 0x12345678, 0x1234, 0x5678, \
{ 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07, 0x09 } }
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DMA_EXTERN_C Dmald F = FVal,

#define RVal { 0x12345678, 0x1234, 0x5678, \
{ 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07, 0x09 } }
DMA_EXTERN_C Dmald R = RVal;

/* Declare Dmald variables for the property ID's.
*/
#define priorityVal { 0x12345678, 0x1234, 0x5678, \
{ 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, Ox07, OXOA } }
DMA_EXTERN_C Dmald priority = priorityVal;

#define colorVal { 0x12345678, 0x1234, 0x5678, \
{ 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07, Ox0B } }
DMA_EXTERN_C Dmald color = colorVal,

#define filerval { 0x12345678, 0x1234, 0x5678, \
{ 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07, OxOC } }
DMA_EXTERN_C Dmald filer = filerval;

#define nameVal { 0x12345678, 0x1234, 0x5678, \
{ 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07, Ox0A } }
DMA_EXTERN_C Dmald name = nhameVal;

/* Declare the variables needed to perform the query.

*

JoinEXxprElt From2 [] =
{
* F[0] */
{0, &F, DMA_FALSE, NULL, NULL, 0, NULL, O, NULL },

/* INNER JOIN R[1] ON [0].This = [1].Tail */

{1, &R, DMA_FALSE, &dmaJoinOperator_Inner,
&dmaQueryOperator_EqualObject,
0, &dmaProp_This, 1, &dmaProp_Tail

h

/* INNER JOIN D[2] (IncludeSubclases = TRUE)
ON [1].Head = [2].This
*/
{2, &D, DMA_TRUE, &dmaJoinOperator_Inner,
&dmaQueryOperator_EqualObject,
1, &dmaProp_Head, 2, &dmaProp_This
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{-1, NULL, DMA_FALSE, NULL, NULL, 0, NULL, O, NULL }

h
Property Select2 [] =
{
{2, &name },
{1, &filer },
{-1, NULL}
h
Operator N12 = { &dmaQueryOperator_And };
Operator N22 = { &dmaQueryOperator_EqualString };
Property N32 = {0, &color };
StringConst N42 ={ L"blue" };
Operator N52 = { &dmaQueryOperator_Equalinteger32 };
Property N62 = { 1, &filer };
IntegerConst N72={3};

/* F.color = "blue" AND D.priority = 3
*/
QueryNode QueryExpr2 [ =
{
{ OperatorNodeType, 0, &N12 },
{ OperatorNodeType, 1, &N22 },
{ PropertyNodeType, 2, &N32 },
{ IntegerConstNodeType, 2, &N42 },
{ OperatorNodeType, 1, &N52 },
{ PropertyNodeType, 2, &N62 },
{ StringConstNodeType, 2, &N72 },
{ StopperNodeType, -1, NULL }

h
QueryRoot QR2 = { &From2[0], &Select2[0],
&QueryExpr2[0], NULL, DMA_FALSE };

DmaRC
QueryExample2(void)
{

DmaRC rc;

IdmaScope * pScope = NULL;
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IdmaProperties * pErrNode = NULL;
IdmaResultSet * pResultSet = NULL;
IdmaProperties * pResultRow = NULL;

Dmalndex32 SelectionsOffset;

/* TBD: Initializataion to get system object, doc space object,
and target scope object = pScope.

*/

rc = StartQuery(&QR2, pScope, &pResultSet);
CHK(rc);

while (1)
{
rc = pResultSet->GetNextResultRow(IID_ldmaProperties,
(pDmapv)&pResultRow);
if (rc 1= DMARC_OK)
{

break;

rc = pResultRow->GetPropVallnteger32Byld(
&dmaProp_SelectListOffset,
&SelectionsOffset);

CHK(rc);

/* TBD: Not shown: Access the values of the properties of
the query result row referred to by pResultRow
corresponding to the properties selected in the Selections

list, e.g.,

Dmalndex32 x;
<datatype> v;
rc = pResultRow->GetPropVal<datatype>Bylndex(

SelectionsOffset + x,

&y);

to store the value for selection list element x into y.

*

RELEASE(pResultRow); /* Release the Query Result row */

theend:
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return(DMARC_OK);

5.4.8 QUERY3.CPP Example File

I
* Copyright 1995, 1996, 1997 by the

* Association for Information and Image Management International
* 1100 Wayne Avenue

*  Silver Spring, MD 20910-5603

*  Tel: 301/587-8202

*  Fax: 301/587-2711

* All Rights Reserved.

* DMA (Document Management Alliance) working group.

*
[* quexp3.cpp

This example enumerates the direct descendant objects directly
contained by a direct container object pX, as well as the
direct container objects that contain pX.

*

#define DMA_INIT_CD

#include <query.h>

[* This procedure enumerates the immediate child objects that
are "directly" contained by the container, pParent.

*/

DmaRC

EnumcChildren(

IdmaProperties * pParent)

{
DmaRC rc;
IdmaEnumOfObject * pChildren = NULL;
IdmaProperties * pChild = NULL;
IdmaProperties * pChildReln = NULL;
Dmalndex32 n;
IlUnknown * a[1];
a[0] = NULL;

rc = pParent->GetPropValObjectByld(&dmaProp_Children,
11D_IldmaEnumOfObject,
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(pDmapv)&pChildren);
CHK(rc);

while (1)
{
/* Get the next child relationship object.
The array "a" and scalar N are artifacts of the signature
of GetNextObject().
*/
rc = pChildren->GetNextObject(1, a, &n);
if (rc 1= DMARC_OK)
{
break;

}

/* Since GetNextNext() didn't allow us to specify the interface
we wanted, call Querylnterface() to get it.
*/
rc = a[0]->QuerylInterface(lID_ldmaProperties,
(pDmapv)&pChildReln);
RELEASE(a[0]);
CHK(rc);

[* Get the actual child object pointed to by the
relationship object.

*/

rc = pChildReln->GetPropValObjectByld(&dmaProp_Head,
1ID_IdmaProperties,
(pDmapv)&pChild);

RELEASE(pChildReln);

CHK(rc);

/* TBD: Process the child object pointed to by pChild */

RELEASE(pChild);

rc = DMARC_OK;

theend:

CHK_RELEASE(pChildren);
CHK_RELEASE(pChild);

return rc;
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[* This procedure enumerates the container objects that immediately

"referentially" contain the containee, pContainee.

*
DmaRC
EnumContainers(

IdmaProperties *

DmaRC

IdmaEnumOfObject *

IdmaProperties *
IdmaProperties *
Dmalndex32

IUnknown *

a[0] = NULL;

pContainee)

rc;

pContainers = NULL;
pContainer = NULL;
pContainerReln = NULL;
n;

a[1];

rc = pContainee->GetPropValObjectByld(&dmaProp_Containers,

CHK(rc);

while (1)
{

IID_IdmaEnumOfObiject,
(pDmapv)&pContainers);

[* Get the next container relationship object.

The array "a" and scalar N are artifacts of the signature

of GetNext().

*

rc = pContainers->GetNextObject(1, a, &n);
if (rc '= DMARC_OK)

{

break;

}

[* Since GetNext() didn't allow us to specify the interface

we wanted, call Querylnterface() to get it.

*

rc = a[0]->QuerylInterface(lID_ldmaProperties,

CHK(rc);

(pDmapv)&pContainerReln);
RELEASE(a[0]);

[* Get the containing object pointed to by the
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relationship object.
*/
rc = pContainerReln->GetPropValObjectByld(&dmaProp_Tail,
1ID_IdmaProperties,
(pDmapv)&pContainer);
RELEASE (pContainerReln);
CHK(rc);

/* TBD: Process the container object pointed to by pContainer */

RELEASE(pContainer);

rc = DMARC_OK;

theend:
CHK_RELEASE(pContainers);
CHK_RELEASE(pContainer);

return rc;

void main(void)
{

/* TBD: Declare variables pX, etc.
Get system manager object.
Get system object.

Get doc space object.

Get contained direct container object, pX.

Call EnumcChildren(pX).
Call EnumContainers(pX).
pX->Release();

*/
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5.5 Containment Examples

e COSAMPLE1L.CPP: demonstrates enumerating InitialContainer objects of
a DocSpace.

e COSAMPLE2.CPP: demonstrates adding a DocVersion object to a con-
tainer object.

5.5.1 COSAMPLE1.CPP Example File

/*
* Copyright 1995,1996, 1997 by the

* Association for Information and Image Management Int'l

* 1100 Wayne Avenue

* Silver Spring, MD 20910-5603
* Tel: 301/587-8202

* Fax: 301/587-2711

* All Rights Reserved.

*  DMA (Document Management Alliance) working group.

*

*

* Containment Model code example:
*  Enumerate InitialContainer objects of a DocSpace in DMA 1.0

*

*

#ifndef NULL
# define NULL O
#endif

#include <stdio.h>
#include <dmatypes.h>
#include <dmacom.h>
#include <dmarc.h>
#include <dmaiface.h>
#include <dmaenums.h>

#include <dmaidvar.h>

1
/I Assumes that connections to system and doc space have already been made
I (see "System and Document Space Connection Example")

1

I T T T T
I T T T
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void EnumlnitialContainers(LPIdmaDocSpace plDocSpace)

{

DmaRC rc;
LPIdmaProperties plPropsDocSpace = NULL;

/I Get the docSpace's properties interface
rc = pIDocSpace->Querylnterface( IID_IdmaProperties,

(pDmapv)&plPropsDocSpace );

if (rc == DMARC_OK )

{
LPldmaEnumOfObject plEnumRootContainers = NULL;

1

/I Get the list of initial containers in the docSpace using

/I the predefined DMA property Id -- dmaProp_lInitialContainers
1

rc = pIPropsDocSpace->GetPropValObjectByld(
&dmaProp_lInitialContainers,
1ID_IdmaEnumOfObject,
(pDmapv)&plEnumRootContainers );

if ((rc == DMARC_OK) && (pl[EnumRootContainers != NULL) )
{
Dmalndex32 nNumReturn;

IUnknown *plRootContainer;

/I Now enumerate each of these root containers one at a time

rc = plEnumRootContainers->GetNextObject( 1, // get one item
&plRootContainer,

&nNumReturn );

while ( (rc == DMARC_OK) && (nNumReturn == 1))
{
I
I ### Process this initial container here! ###
/I For example, the container may be
/I enumerated to list the objects contained in it.
I

/I Release the initial container interface
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plRootContainer->Release();

/I Get the next initial container in the enumerator
rc = plEnumRootContainers->GetNextObject( 1, // get one item
&plRootContainer,

&nNumReturn );

/I Release the enumerator

plEnumRootContainers->Release();

/I Release the docSpace properties interface

plPropsDocSpace->Release();

}
I T T T

I T T T T

5.5.2 COSAMPLE2.CPP Example File

/*
* Copyright 1995,1996, 1997 by the

* Association for Information and Image Management Int'l

* 1100 Wayne Avenue

* Silver Spring, MD 20910-5603
* Tel: 301/587-8202

* Fax: 301/587-2711

* All Rights Reserved.

*  DMA (Document Management Alliance) working group.

*

*

* Containment Model code example:
*  Adding a DocVersion object into a Container object
*  using direct containment relationship DMA 1.0

*

*/

#ifndef NULL
# define NULL O
#endif

#include <stdio.h>

#include <dmatypes.h>
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#include <dmacom.h>
#include <dmarc.h>
#include <dmaiface.h>
#include <dmaenums.h>
#include <dmaidvar.h>

#include <dmacaps.h>

I

/I Code example: Adding a DocVersion object into a Container object using

/I direct containment relationship.

I

/I Also, demonstrates the use of the docspace capabilities to determine

Il support for direct containment.

I

/I Assumes that connections to system and doc space have already been made
/I (see "System and Document Space Connection Example") and that the doc id
/I of the target document has been found (by search or navigation)

"

I T T T
I T T T T

DmaRC
ReportError(DmaRC rc, char *msg)

{

/I Do stuff here to display error msg

return DMARC_OK;

I T T T T
I T T T T

DmaRC
Abort(DmaRC rc, char *msg)

{

ReportError(rc, msg);

return (rc);

I T T T

I T T

DmaRC

Message(char *pszMessage)
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/l information message display code here

return DMARC_OK;

I T T T
I T T T T T

DmaRC
CheckContainmentCapability (LPIdmaDocSpace plDocSpace)
{
DmaRC rc;
LPIdmaProperties plDocSpaceProps = NULL;
Dmalnteger32 nCapabilityValue = DMA_TRUE; // default is set
LPIdmaListOfinteger32 plCapabilitiesList;

/I Get the properties interface from the docspace
rc = pIDocSpace->Querylnterface ( [ID_ldmaProperties,
(pDmapv)&plDocSpaceProps );
if ( rc = DMARC_OK )
{
Abort (rc,"Cannot get properties interface on DocSpace");

return DMARC_ABORT,;

/I Get the DocSpace Capabilities property

/I Note: we must be authenticated to the docspace

/I to obtain any object valued properties.

rc = pIDocSpaceProps->GetPropValObjectByld (
&dmaProp_DocSpaceCapabilities,
1ID_IdmalListOfinteger32,
(pDmapv)&plCapabilitiesList );

if ((rc '= DMARC_OK) || (pICapabilitiesList == NULL) )
{
Abort (rc, "Cannot get the DocSpace's Capabilities property");
plDocSpaceProps->Release();
return DMARC_ABORT,;
}
else
{
/I Get the capability value for direct containment
/I Note: general docspace capabilities such as being a writable

/I docspace, can all be determined via the various capability
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I/ list values.
rc = plCapabilitiesList->GetInteger32 ( DMAC_CONTAIN_DIR,
&nCapabilityValue );
if ((rc == DMARC_OK) && ( nCapabilityValue == DMA_TRUE ))
{
/I direct containment is supported
plDocSpaceProps->Release();
plCapabilitiesList->Release();
return DMARC_OK;
}
else
{
plDocSpaceProps->Release();
plCapabilitiesList->Release();
return DMARC_FAILED;

I T T T
I T T T T

DmaRC

InsertDocVersionintoContainer(
pDmastring Documentld,
pDmastring pidContainer,
LPIdmaSystem  plSystem,
LPIdmaDocSpace plDocSpace )

{
DmaRC rc;
LPIdmaProperties plDocVer = NULL;
LPIdmaProperties plContainer = NULL;
LPIdmaObjectFactory plObjectFactory = NULL;
LPIdmaEditProperties pIDirectRelationship = NULL;
LPIdmaListOfObject plChildrenList = NULL;
LPIdmaConnection plConnection = NULL;
LPIdmaObject plFirstRelationship = NULL;
LPIdmaBatch plBatch = NULL;

LPIdmaRelationshipOrdering  plDirectRelationshipOrdering = NULL;

rc = CheckContainmentCapability ( pIDocSpace );
if (rc I= DMARC_OK))
{
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Abort (rc, "Document space does not support direct containment");
/I Note: must release all interface pointers obtained prior to
/I any of the abonormal returns as below.

return DMARC_ABORT;

rc = pIDocSpace->ConnectObject( Documentid,
1ID_IldmaProperties,
(pDmapv)&plDocVer );
if ( rc = DMARC_OK )
{
Abort (rc, "Failed to connect to doc ver");

return DMARC_ABORT,;

/I NOTE: for brevity, further error checking is omitted. All DMA calls

/l should be followed by code similar to the above

rc = pIDocSpace->ConnectObject ( pidContainer,
IID_IdmaProperties,

(pDmapv)&plContainer );

/I Next, Get the DocSpace IObjectFactory interface,

/I then create a new direct containment relationship object.

rc = pIDocSpace->Querylnterface( 1ID_IdmaObjectFactory,
(pDmapv)&plObjectFactory );
if ( rc I= DMARC_OK )
{
/I This could have been determined by checking the
/I the appropriate capability value.
Abort(rc, "DocSpace does not allow object creation");
return DMARC_ABORT,;
}
rc = plObjectFactory->CreateObject(
&dmaClass_DirectContainmentRelationship,
1ID_ldmaEditProperties,
(pDmapv)é&plDirectRelationship );

/I Check to see if this failed because the docspace

/I doesn't support direct containment

if ( rc = DMARC_OK )
{
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Abort (rc, "Failed to get a direct containment relationship");

return DMARC_ABORT;

/I Set the tail and head of the relationship object to point to the

/I container and docVersion, respectively

rc = pIDirectRelationship->PutPropValObjectByld( &dmaProp_Head,
plDocVer);

rc = pIDirectRelationship->PutPropValObjectByld( &dmaProp_Talil,

plContainer );

/I Get an interface to insert the relationship
rc = pIDirectRelationship->Querylnterface( 1ID_ldmaRelationshipOrdering,

(pDmapv)&plDirectRelationshipOrdering );

I release our property interface

pIDirectRelationship->Release();

/I For this example, we want to insert this as the first relationship

/[ in the containing folder. But we don't care where the relationship is
/I inserted on the document end (Because this is a direct containment
/I relationship,this will be the only direct relationship connecting

/I this document with this folder)

/I Get the first relationship in the folder's dmaProp_Children list.
rc = plContainer->GetPropValObjectByld( &dmaProp_Children,
1ID_IldmalListOfObject,

(pDmapv) &plChildrenList );

rc = plChildrenList->GetObject( 0,
1ID_IldmaObiject,
(pDmapv)&plFirstRelationship );

rc = pIDirectRelationshipOrdering->SetOrdering( plFirstRelationship,
DMA_POS_FIRST,
NULL,
DMA_POS_ANYWHERE );

1
/I In order to make this containment relationship as persistent
/I Invoke the IdmaBatch::ExecuteChanges() on the DocSpace to save this

/I object into the repository
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I
rc = plDocSpace->QuerylInterface( IID_ldmaBatch,
(pDmapv)plBatch );
if (DMARC_OK ==rc)
{
/I Create a List object to hold the objects need to save change back
/I to the repository
LPldmaEditListOfObject plIChangeList;
rc = plObjectFactory->CreateObject(
&dmacClass_ListOfObject,
11D_IldmakEditListOfObject,
(pDmapv)&plChangelList );
if ( DMARC_OK ==rc)
{
/' Insert the new relationship object to the change list
rc = plChangeList->InsertObject( 1,
pIDirectRelationshipOrdering );
if (DMARC_OK ==rc)
{
I
/I Execute Changes to save to the repository
I
Dmalndex32 ulindex;
rc = plBatch->ExecuteChanges( NULL, // no callback procedure
plChangeList,
&ulindex,
DMA_MODIFY_UNPROTECTED,
DMA_FALSE ); // Don't refresh objects
if (DMARC_OK ==rc)
{
I
I ### the docVersion is inserted into the container ###
I

else

/I Do your error handling here

ReportError(rc, "Cannot save the relationship" );

else

/I Do your error handling here

ReportError(rc, "Cannot insert the relationship object");
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/I Release the List interface

plChangelList->Release();

/I Release the IdmaBatch interface

plBatch->Release();

/I Release docSpace's object factory interface

plObjectFactory->Release();

/I release interface pointers
plChildrenList->Release();
pIDirectRelationshipOrdering->Release();
pIDirectRelationship->Release();
plContainer->Release();
plDocVer->Release();

plConnection->Release();

return DMARC_OK;
}
T T T T T
T T T T
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5.6 Versioning Example

/*

* Copyright 1995,1996,1997 by the Association for Information and Image Man-
agement Int'l

*

*

*

*

*

*

*

*/

1100 Wayne Avenue
Silver Spring, MD 20910-5603
Tel: 301/587-8202
Fax: 301/587-2711
All Rights Reserved.

DMA (Document Management Alliance) working group.

Code example: Versioning Example

#include <dmatypes.h>

#include <dmacom.h>

#include <dmarc.h>

#include <dmaenums.h>

#include <dmaiface.h>

#include <dmaenums.h>

#include <dmaids.h>

#include <dmaidvar.h>

#include <dmacfunc.h>

#ifndef NULL

#define NULL O

#endif

/I This example creates a new versioned entity (Configuration History

/I and primary Version Series), then makes a Reservation against the

/I version series and checks in a new DocVersion.

1

/I The following function is assumed to exist outside this module

/I for initialising (but not saving) a new DocVersion object. See

/I the content samples to see how this might be done.

extern DmaRC PrepareNewDocVer ( ldmaObjectFactory *plFactory,

DMA_REFIID riidDovVer,
pDmapv pplDocVer );

/I Forward declarations

DmaRC DoExecuteChange ( lUnknown *punkToSave );

DmaRC VersionExample (
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IdmaObjectFactory *plFactory )

/I Step 1: Create a Configuration History object

IdmaEditProperties *pedpropCfg;

DmaRC rc = plFactory->CreateObject ( &dmaClass_ConfigurationHistory,
1ID_IldmaEditProperties,
(pDmapv)&pedpropCfg );

if ( rc = DMARC_OK )

return rc;

/I All remaining error handling omitted

/I Set any extended properties of Config History

/[ *** None in this example ***

/I Step 2: Create a Version Series object

IdmaEditProperties *pedpropVerSer;

rc = plFactory->CreateObject ( &dmaClass_VersionSeries,
1ID_IdmaEditProperties,
(pDmapv)&pedpropVerSer );

/I Step 3: associate Version Series with Config History as primary

rc = pedpropVerSer->PutPropValObjectByld ( &dmaProp_ConfigurationHistory,
pedpropCfg );

rc = pedpropVerSer->PutPropValBooleanByld ( &dmaProp_IsPrimarySeries,
DMA_TRUE );

/I Step 4: save both objects. Note that the order is important
rc = DoExecuteChange ( pedpropCfg );
rc = DoExecuteChange ( pedpropVerSer );

/I The Config History object is not required in what follows.

pedpropCfg->Release();

/I Get the Version Series interface

IdmaVersionSeries *plVerSer;

rc = pedpropVerSer->Queryinterface ( [ID_ldmaVersionSeries,
(pDmapv)&plVerSer );

/I The EditProperties interface is no longer required

pedpropVerSer->Release();

/I Step 5: Create a Reservation object
IdmaEditProperties *pedpropRes;

rc = plFactory->CreateObject ( &dmaClass_Reservation,
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1ID_IdmaEditProperties,
(pDmapv)&pedpropRes );

/I Set any extended properties of Reservation object

/[ *** None in this example ***

/I Step 6: Make the reservation against the version series
plVerSer->SetReserveNext ( pedpropRes );
pedpropRes->Release();  // no longer required

DoExecuteChange ( plVerSer );

/I Step 7: Prepare new Version Description

IdmaEditProperties *pedpropVerDesc;

rc = plFactory->CreateObject ( &dmaClass_VersionDescription,
1ID_IdmaEditProperties,
(pDmapv)&pedpropVerDesc );

/I Set any extended properties of Version Description object

/[ *** None in this example ***

/I Step 8: Prepare new DocVersion
IdmaVersionable *pverDocVer;
rc = PrepareNewDocVer ( plFactory, IID_ldmaVersionable,

(pDmapv)&pverDocVer );

/I Step 9: Make the checkin

rc = pverDocVer->SetCheckin ( plVerSer, pedpropVerDesc );
plVerSer->Release();

pedpropVerDesc->Release();

rc = DoExecuteChange ( pverDocVer );

pverDocVer->Release();

return rc;

DmaRC DoExecuteChange (

IUnknown *punkSave )

IdmaConnection *pconnSave;

DmaRC rc = punkSave->Queryinterface ( IID_IdmaConnection,
(pDmapv)&pconnSave );

if (rc == DMARC_OK )

{

rc = pconnSave->ExecuteChange ( NULL,
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DMA_MODIFY_UNPROTECTED,
DMA_TRUE); // refresh

pconnSave->Release();

return rc;
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-A-

Access The ability to view document-based information after passing ex-
isting authorization and authentication tests.

Addressability The DMA concept of being able to locate and retrieve indepen-
dently persistent objects in a DMA document space using their
OlID’s

Administration The ability to reconfigure document management system com-
ponents, monitor system operations, and improve system per-
formance.

AlIM Association for Information and Image Management Interna-
tional.

American National Standards Institute (ANSI) A standards-setting, non-government organization that
develops and publishes standards for “voluntary” use in the
United States. Standards set by national organizations are ac-
cepted by vendors in that country.
See http://www.ansi.org/ for additional information.

Annotation The ability to capture user-generated information relating to a
document.

ANSI American National Standards Institute.

API Application Program Interface.

Application Interface DMA Application Interface.

Application Program Interface (API) A functional interface supplied by the operating system

(OS) or by a program that allows an application program to use
specific data or functions of the OS or program.
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Architecture The specifications that detail the system design and compo-
nents used to implement applications, providing a blueprint to
assist developers during design and construction. The specifi-
cations that detail all of the technologies utilized in the delivery
of solutions.

Archive (1) A feature of Document Management systems, in which infre-
quently accessed documents are, moved to off-line or near-line
storage areas.

Archive (2) A copy of data on disks, CD-ROM, magnetic tapes, etc., for long
term storage and later possible access.

Association for Information and Image Accredited by ANSI as a standards-development organization,

Management International AlIM represents the US in the International Organization for
Standardization, and is an umbrella organization for industry co-
alitions of vendors and end users working to develop worldwide
interoperability standards for document management technolo-
gies.

(See http://www.aiim.org/ for additional information.)

Asynchronous Transaction (1) The ability of a client to make a request to a server to perform
an operation where control is returned to the client while the
server is performing the operation. This allows the client to do
other processing while it's waiting for the server operation to
complete.

(2) An operation in which program control is returned to the caller
prior to the completion of the requested operation. The value re-
turned from a call to an asynchronous transaction usually indi-
cates the result of attempting to start the operation. The caller
must establish some additional mechanism to determine the
completion status of the operation. Common mechanisms for re-
ceiving notification of completion are execution of callback func-
tions, and polling by the calling application.

Attributes The descriptive information about a document or another object.
Depending on the Document Management system, it may or
may not include document content.

Authentication Refers to determining the identity of the user attempting the ac-
cess.
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Authoring

Authorization

Backup

Batching / Batch

Binary Large Object

Black Forest Group

BLOB

Branched Versioning

The process of creating content that may be managed by a Doc-
ument Management system.

Refers to determining the set of privileges available to the user.

A process, either scheduled or ad hoc, to copy data and files to
another storage subsystem, usually optical or tape. Either all
files or recently modified files are marked for backup.

The mechanism provided in DMA that allows changes to a set of
objects to be made persistent in one atomic operation. Note
however that the DMA batch mechanism does not have provide
all the attributes required of a transaction mechanism.

(BLOB) A term used to refer to any random large block of data

that is stored in a database, such as a video clips, sound files or
document content data. Typically, database management sys-

tems provide methods to create, delete or replace these objects,
without the ability to interpret the contents of these objects.

A group founded in 1992, consisting of representatives from in-
dustry and academia. The groups goal is to provide a forum for
the interchange of ideas and to provide direction for and influ-
ence the development of products and methods to solve the
business problems of member companies.

Binary Large Object

A scheme of maintaining multiple related ordered lists of ver-
sions of an entity. Each list is usually ordered by the time of in-
sertion into that list of versions. Each version represents the
state of the entity at some point in time. In addition, the relation-
ships among the multiple lists are also recorded.
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-C-

Capabilities

Capture

CD-ROM

Character Set

Character Set Encoding

Check-in / Check-out

Child

DMA Capabilities.

The acquisition of documents through conversion of hardcopy
formats, such as paper, microfilm, and microfiche, into an elec-
tronic format.

Compact Disc Read Only Memory. An optical technology for
storing data. CD-ROMs currently hold more than 600 megabytes
of data. Their low cost enables mass distribution of data.

A collection of elements used to organize, control, or represent
symbolic information.

A character set in which each character is assigned a numeric
code value. Frequently abbreviated as character set when the
context is sufficient to determine what is intended.

A Document Management system feature that coordinates doc-
ument updates among multiple users. Check-in and check-out
functions can be defined to support a wide range of versioning
and collaborative authoring schemes.

In DMA, Check-in is the action of adding a new version to a Ver-
sion Series. The client must have a Reservation against the
specified version series.

Check-out is the action of locking the right to create the next ver-
sion in a version series and requesting a copy of the current ver-
sion’s material to be made.

A DMA object that is directly contained within a container as op-
posed to a referentially contained object that is called a Con-
tainee object in DMA.
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Class Factory

Code Point

Code Set

COLD

Collaborative Authoring

COM

Component Object Model

Compound Document

Computer Output to Laser Disk

Conceptual Entity

An object that manufactures new objects of a particular class 1D
by exposing the well defined COM IClassFactory interface. A
class factory performs a type of bootstrapping for clients wanting
access to a COM component by creating the “root” object to a
component and providing an interface to it. Thereafter the client
can navigate the object hierarchy of the COM component using
the standard interfaces.

See Object Factory and Scope Factory for DMA object creation
capabilities.

Numeric value assigned to a character in a particular character
set encoding.

Character Set Encoding.

Computer Output to Laser Disk.

The process of allowing a group of people to author a document
collection together, even though they may be located in different
places or working at different times.

Component Object Model.

(COM) Microsoft's Component Object Model specification,
which describes objects and interfaces in a language and loca-
tion independent manner. COM facilitates run-time discovery of
objects and interfaces and thus allows applications to be built
from binary software components. It is the foundation for Mi-
crosoft’s OLE technology.

A compound document is a composite electronic document that
is made up of a number of components. Typically, these compo-
nents are in a variety of formats from many different sources.

(COLD) A means of converting report data on legacy mainframe
systems to text documents on a client-server system.

Conceptual Versioned Entity.
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Conceptual Versioned Entity The ensemble of an entity (for instance a set of Document Ver-
sions) and their supporting objects which represent the history of
the entity, including branches and merges, over time.

Configuration History A DMA object used in support of DMA Versioning. A configura-
tion history is used as the root object by which all of the compo-
nents of a conceptual entity are reachable through navigation.
Through sub-classing, it may also contain properties that are ap-
plicable to the entire conceptual entity.

Containable The generic class of DMA objects that are allowed to be con-
tained within containers.

Containee A DMA object that is referentially contained within a container as
opposed to a directly contained object, which is, called a child
object in DMA.

Container Generally, an object that facilitates object aggregation and nav-
igation of a collection of objects that are related to one another
through a "contains" relationship.

In DMA, a Container is an object that can contain other objects
either directly or by reference.

Containment The process of containing one or more objects inside another
(Container) object. Generally in document management sys-
tems grouping documents into “folders”, “cabinets” etc. is re-
ferred to as containment and is a means of organizing

documents that are related in some way.

See Direct Containment. and Referential Containment.

Containment Model The mechanism provided in DMA to represent containment and
provide associated capabilities to a DMA application through a
well-defined set of objects.

Containment Relationship The DMA object that facilitates capturing of edge data in a con-
tainment relationship. Various properties about the relationship
between the Container and Containee or other relevant informa-
tion can be held by this object. E.g. “Inserted By” (who inserted
the containee into the container), “Insertion Date” (when it was
inserted). The two sub-classes, Direct Containment Relationship
and Referential Containment Relationship, have been defined to
model the specific types of containment supported in DMA.

October 1998 Document Management Alliance 1.0 Specification 5-74



DMA Appendix
DMA Glossary

Content

Content Element

Content Material

Content Model

Content Reference

Content Transfer

Generally, the data portion, as opposed to the attributes, of a
document. Some Document Management systems regard con-
tent as just another attribute. In DMA, the content of a specific
document is defined by a collection of objects that are associ-
ated to the document and can be accessed as defined by the
Content Model.

The base class of DMA objects that are used to access docu-
ment content. A document version’s, Rendition consists of one
or more content elements.

Two subclasses, Content Transfer and Content Reference, of
Content Element have been defined to facilitate the different
forms of content capture and access.

Content.

The mechanism provided in DMA to represent the content of
documents within a DMA system. The model defines the charac-
teristics and behavior of a set of objects that a DMA application
can use to store and retrieve content data of documents in a for-
mat neutral manner.

A DMA object that represents an elementary component of doc-
ument content that exists outside the control of a document
space, to which a reference is maintained. This is a subclass of
DMA content element and is used by a client to store a reference
to the content data. The reference is a resource name in URL
format and it is the client’s responsibility to gain access to it.

A DMA object that represents an elementary component of doc-
ument content that is directly captured and managed by a docu-
ment space. This is a subclass of DMA content element and is
used by a client to, transfer content data to a document space
and subsequently access it.
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Conversion

Controlling Object

Creation

Custom Properties

-D -

Database

DDE

Delivery / Use

To change the format of a document, or a component within a
document. The act of conversion may be further classified into
types of conversion — conversion between character sets, con-
version between word processor formats, or conversion be-
tween different page description languages. Conversions that
actually change the logical structure of a document are fre-
quently referred to as document transformations. This distinction
is used to indicate that changes in the logical structure of a doc-
ument may result in the addition, deletion, or reordering of doc-
ument components; e.g., adding required elements to create a
parse-able instance of an SGML document.

A DMA object that exposes and controls a metadata space. For
example, the system object is the controlling object for the sys-
tem metadata space while the scope object is the controlling ob-
ject for the scope metadata space.

The function of adding attribute information and content, either
in the form of an original document, or as one derived from an
existing document.

Extended Properties.

A collection of data with a given structure for accepting, storing,
and providing data on demand. Typically, databases provide a
more robust environment for the storage of persistent data than
that provided by OS file systems. Characteristics of databases
include multi-user concurrency controls, journalling, replication,
data dictionaries, user definable schema, strong data typing,
and sophisticated query languages.

Dynamic Data Exchange.

The delivery of documents and associated information on de-
mand within a distributed environment to users who participate
in document-based business processes.
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Dependently Persistent Object See Persistent Object.
Digital Photo Photographic images captured in a digital format, rather than on
film.
Digital Signature A mark, encrypted or unencrypted, used in the approval process
for a document.
Digital Video Video captured in a digital format, rather than on tape.
Distribution Media Output media for storage and replication of documents.
Direct Containment DMA model for representing containment where a container

may contain multiple containees but a containee is contained in
at most one container. This essentially models a 1:N relation-
ship. The terms parent and child are used to refer to the contain-
ers and containees that participate in this form of containment.

DMA Document Management Alliance.

DMA Application Interface The DMA Application Interface is the uniform programmatic in-
terface that an application must use to access DMA Systems
and DMA Service Elements from within any operating environ-
ment.

All DMA programmatic interfaces are defined as a set of COM
Objects and Interfaces with the exception of two standalone
functions defined in the DMA integration model.

DMA makes use of the following COM features and does not de-
pend on any COM libraries: Globally Unique Identifiers, Object
and Interface Mechanism, Life-cycle model with reference
counting and IlUnknown being the standard base interface for all
DMA COM objects.

DMA Capabilities The definition of groups of functionality and associated set of el-
ements of the DMA specification that DMA systems must imple-
ment in order to provide a specific capability.

DMA Certification Document Management Systems and Applications that have
been endorsed as satisfying the DMA conformance require-
ments.
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DMA COM API

DMA COM Interface

DMA Compliance

DMA Conformance

DMA Coordination Layer

DMA Middleware

DMA Object

DMA System

DMA URL

Document

Document Content Model

Document Interchange Format

DMA Application Interface.

DMA Application Interface.

The correspondence of DMA products to a well-defined set of
conformance criteria. By definition, DMA product components
that comply with the same conformance criteria are expected to
be interoperable.

The definition of levels or groups of capabilities to help achieve
interoperability between various DMA product components.

DMA Middleware.

Middleware.

A COM object supporting at least the minimum required DMA in-
terfaces.

System.

DMA URL's describe the identity of a DMA object and a mecha-
nism to locate a DMA object in a hierarchical manner relative to
a DMA System and DMA Document Space.

DMA URL'’s are consistent with and follow the standard URL
syntax.

An OIID is a DMA URL.

A collection of information that pertains to a particular subject or
related subjects.

A specification that defines the characteristics of a single or multi
component document. E.g. OpenDoc, SGML and the DMA Con-
tent Model are examples.

The rules for representing documents for the purpose of inter-
change.
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Document Management

Document Management Alliance

Document Version

Document Property

Document Retrieval

Document Space

Document Space Scope

Document System

Dynamic Data Exchange

The total set of processes, people, standards, tools, and sys-
tems to make effective use of documents.

(DMA) The Document Management Alliance is an AlIM task
force, consisting of user companies and document management
vendors, dedicated to developing a specification for the univer-
sal interoperability of all document management applications
and repositories. DMA was formed from the merger of two pre-
vious standards groups (Shamrock and DEN).

The DMA representation of a document, which consists of the
content, state and descriptive information about the document
presented in the form of Properties.

The DMA representation of each attribute of a document. The
Properties and Property Values are name/value pairs that de-
scribe each attribute in a Document Version. Document Ver-
sions have well defined properties and can have custom
properties due to the extensible nature of DMA.

The ability to search for, select and use a document from a doc-
ument management repository.

The DMA representation of a document collection or repository.
A Document Space generally determines technology, capabili-
ties and defines the policies for the management of documents
within it. Typically, DMA application users will interact with one
or more Document Spaces by searching, retrieving and storing
documents.

See Scope.

The DMA representation of a group of Document Spaces avail-
able to a DMA application at given point of access. The Docu-
ment System provides a single point of contact for applications
to determine which Document Spaces are available and their ca-
pabilities.

(DDE) Dynamic Data Exchange. A single-node, inter-process
messaging protocol developed by Microsoft for use in the Mi-
crosoft Windows family of operating systems.
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-E -

Edge Data

EDI

EDM (1)

EDM (2)

EDM (3)

Electronic Data Interchange

Embedding

Engineering Document Management

Enterprise

Enterprise Document Management

Properties that are specific to a relationship between two ob-
jects. These additional properties are not part of the actual ob-
jects themselves and typically are captured and represented by
a separate object. In DMA, the Relationship objects capture this
edge data.

Electronic Data Interchange.

Engineering Document Management.

Enterprise Document Management.

Electronic Document Management.

(EDI) The exchange of data and documents between different
users according to standardized (ANSI X.12, EDIFACT) rules.

A means of incorporating data in a compound document,
whereby the data and the association with its managing applica-
tion are physically located within the compound document.

(EDM 1) The management of engineering-related data and doc-
uments.

A corporate user base, typically operating within a LAN/WAN en-
vironment and encompassing an entire organization, therefore
containing multiple diverse groups that may have different and
potentially incompatible computer systems.

(EDM 2) The management of document-based information
across an enterprise.

October 1998

Document Management Alliance 1.0 Specification 5-80



DMA Appendix
DMA Glossary

Enterprise Document Management Ser-
vices

Extended Properties

Fax

Filter

Forms Processing

Full-text Retrieval

-G -

Globally Unique Identifier

GroupWare

GUID

The services, independent of any specific application domain,
that support document management needs.

(Custom Properties) Properties that exist in the metadata of
DMA document spaces, but that are not defined in the DMA
specification. A document space may provide extensions either,
by adding properties to any of the DMA defined classes or by de-
fining subclasses with additional properties.

The use of a telephone system for the electronic transmission
and receipt of hard copy images, utilizing CCITT Group 3 or 4
compression.

A process that modifies stored data for display purposes. See
Conversion.

A type of data processing facilitated by forms.

A document search method based on document text content.

(GUID) The term used in COM for Universally Unigue Identifiers.

Software that allows people on the network to participate in a
joint project.

Globally Unique Identifier.
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HTML

HTTP

Hypertext

Hypertext Markup Language

Hypertext Transfer Protocol

IANA

118N

ID Model

IETF

Hypertext Markup Language.

Hypertext Transfer Protocol.

A way of presenting information on-line with connections be-
tween one piece of information and another called hypertext
links.

(HTML) A markup language for defining the structure of docu-
ments published on the World Wide Web (www); it is an SGML
application. Developed at CERN, HTML is continually evolving
with extensions being proposed and supported by vendors such
as Netscape and Microsoft under the direction of the W3C.

(HTTP) The most commonly used application-level protocol on
the World Wide Web, ideally suited for search and retrieval and
transferring Hypertext.

Internet Assigned Numbers Authority.

Internationalization (due to the 18 characters between the first
and last character in the word).

The means by which all objects in a DMA document space are
uniquely identified. These unique identifiers are referred to as
GUID’s and itis requisite that every independently persistent ob-
ject in a DMA document space must have a GUID.

Internet Engineering Task Force.
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Internet Engineering Task Force

Image Management

Immediate Subclass

Immediate Superclass

Independently Persistent Object

Indexing

Industry Application Services

Information Objects

(IETF) A task force sponsored by the Corporation for National
Research Initiatives, which is organized into various working
groups each focusing on defining standards for the Internet.

See http://www.ietf.org/ for additional information.

A system designed to handle the requirements of image-based
documents.

A proper subclass that has been directly derived from another
class is referred to as an immediate subclass of the class from
which it was derived from. In other words, the class from which
it was derived from is its immediate superclass.

A DMA class, which is used to directly derive the definition of an-
other class, is referred to as the immediate superclass of the de-
rived class. In other words, there are no intermediate classes in

the single inheritance hierarchy between the derived class and

its immediate superclass.

An immediate superclass of a derived class is also one of its su-
perclasses.

See Persistent Object.

The process of associating attributes with a document for re-
trieval purposes. The process of creating data structures to
speed the searching of attributes; e.g., "create an index on the
title field".

Sets of user-defined services common to a given industry’s core
activities.

The building blocks of the content of a document; e.g., text,
graphics, equations, vector data, data base extracts, photo-
graphs, audio, video, executable processes, and references to
hard copy and other media.
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Inheritance

Integration Model

Internationalization

Internet Assigned Numbers Authority

-JKL-

Library Services

Life Cycle / Final Distribution Manage-
ment

Linear Versioning

The object oriented technique of defining a new class using one
or more existing classes as a model. Generally new specialized
classes are derived from existing more generic classes.

DMA supports inheritance by allowing a new class to be defined
using a single existing class. The new class must have the meth-
ods and properties of the class it is derived from, and is allowed
to add new methods and properties.

The parts of the DMA architecture that define how service ele-
ments and systems are "integrated" into the architecture. This
specifies the registration mechanism for service elements and
how they are accessed by the clients of the interface.

The design of computer software for users around the world
such that it is adaptable to the requirements of different native
languages, local customs, and character-string encodings. Nor-
mally a goal of internationalization is to permit localization by us-
ers or administrators at a particular location.

(IANA) The central coordinator for the assignment of unique pa-
rameter values for Internet protocols. These include internet ad-
dresses, domain names, protocol numbers, port numbers, and
many others.

See http://www.isi.edu/div7/iana/ for additional information.

A set of features of Document Management systems, including
document check-in/check-out, version control, and access con-
trol.

A Document Management feature, whereby a document's cre-
ation, review, publishing, archiving, and purging are managed.

A scheme of maintaining a single ordered list of versions of an
entity. The list is usually ordered by the time of insertion into the
list of versions. Each version represents the state of the entity
at some interesting point in time.
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Linking

Locale

Localization

MAPI

Merged Scope

Messaging API

A means of incorporating objects in a compound document,
whereby a link reference is inserted into the document pointing
to the actual data, which physically resides elsewhere in the doc-
ument or in some other document.

Specifies the native language, character set encoding scheme
and other attributes specific to a particular country or location.
Locale’s are used to provide an application’s capabilities in a lo-
calized form.

The process of adapting the operation of computer software to a
particular native language, local custom, or string encoding.
Typically, this is done at the location the software is being used
without the need to modify or recompile the source program.

Messaging API.

This provides one of the key features of DMA, that of coordi-
nated distributed search. A merged scope object is constructed
from a list of component scope objects from multiple document
spaces. The merged scope object presents a unified view of the
metadata of the component scope objects. This is then used to
formulate and distribute queries to those document spaces and
to retrieve merged result sets from the queries.

This capability is implemented by a Scope Factory service ele-
ment.

(MAPI) A middleware messaging standard, supported by Mi-
crosoft and typically used by mail products, that provides a client
APl and a service provider APl in order to insulate application
developers from the details of the underlying messaging system.
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Metadata

Metadata Space

Middleware

MIME

MIME Content-Type

Generally refers to data about data.

In DMA, metadata is used extensively to facilitate the runtime
discovery of DMA objects and their properties. Every DMA ob-
ject describes the class to which it belongs by means of an ob-
ject containing a description of the class. The properties of a
class are described by property description objects.

A metadata space is a set of classes that form a single-rooted
inheritance hierarchy. At runtime, a metadata space is exposed
by what is termed a controlling object and is represented as a
collection of fully connected class description objects of member
classes in the metadata space.

The DMA specification defines a number of different types of
metadata spaces, which contain subsets of the classes defined
in this specification and other subclasses of those. Some exam-
ples are, system metadata space, document space metadata
space and scope metadata space.

Software that shields a distributed application developer from
the complexities of the hardware, operating system, and network
semantics.

In a DMA system, Middleware is an essential component, which
manages the distribution of access between DMA applications

and service elements. Middleware provides an implementation

of the DMA system object and the means for registering and lo-
cating service elements at a point of presence.

The DMA middleware is also referred to as the DMA coordina-
tion layer.

Multipurpose Internet Mail Extensions.

Is the means of specifying the type and sub-type of content in-
formation including fully specifying the native representation of
the data that constitute the content. Originally defined as part of
MIME, its use is not limited to Internet mail.

The HTTP protocol used on the WWW uses MIME content-types
to specify the type of files delivered to web browser’s, with the
browser’s using this information to launch appropriate handlers
or applications.

DMA also makes use of MIME content-types to specify the con-
tent stored in Renditions.

Mime content-types are extensible and registration is handled by
IANA.

See predefined MIME content-types for additional information.
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Multipurpose Internet Mail Extensions (MIME) A specification that provides a way to interchange multi-
media E-mail among many different computer systems that use
Internet mail standards. MIME is being used in many other ap-
plications than E-mail with MIME content types being widely
used on the WWW and in DMA.

See MIME RFC 1521 and 1522 for additional information.

Multimedia Material presented in a combination of text, graphics, video, an-
imation, and sound, thereby “compressing” information into a
more manageable and understandable format.

-N -

National Language Support (NLS) Support for multiple languages, multiple character set en-
codings and multiple ordering schemes in computer systems.

Navigation The act of traversing a collection of objects that are linked in
some manner.

In DMA, navigation is the act of traversing from one indepen-
dently persistent object to another related independently persis-
tent object. Only some independently persistent DMA objects
support navigation. Objects that do support navigation have a
property, which has as its value, the OIID of the related indepen-
dently persistent object.

An example of navigation is going from a container object to a
relationship object. Another example is going from a relationship
object to the contained object (i.e., a container object or a docu-
ment version object).

NLS National Language Support.

NLS16 National Language Support with capabilities to handle 16bit
code points.
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Object Factory

Object Model

Object Instance Identifier

Object-Valued Property

ODBC

ODMA

OlID

OIID Parser

OLE

A DMA object that provides the capability of creating new DMA
objects of a specified class in the client's process space by im-
plementing the IdmaObjectFactory interface. Typically the DMA
Document Space and Scope objects act as object factories by
supporting this interface.

The collection of objects and interfaces and their relationship to
each other that define a DMA system in total.

(OlID) A globally unigue identifier used to identify and locate a
persistent object in a DMA document space.

Object Instance Identifiers are defined as DMA URL'’s.

A property on a DMA object, whose value is another DMA object.
Accessing a value of such a property yields an interface on that
object.

Open Database Connectivity.

Open Document Management API.

Object Instance Identifier.

A DMA Service Element that provides the capability to parse and
extract components of a DMA OIID by implementing the Id-
maOlID interface.

Also, see DMA URL.

Microsoft's object technology for component software. It is a set
of object-oriented system interfaces and services, which pro-
vides a framework to build reusable software components and is
built on the foundation of the Component Object Model.
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Open Database Connectivity

Open Document Management AP

OpenDoc

Parent

PDM

Persistence

(ODBC) A Microsoft-developed standard that defines a generic
API for accessing relational databases. It implements ANSI
SQL Il. The API is based on work done by the SQL Access
Group (SAG).

(ODMA) An API for interfacing desktop applications to docu-
ment management systems.

A set of standards, managed by the Component Integration Lab-
oratories consortium, for document centric component software.

See http://www.cil.org/ for additional information.

A container that contains other objects (children) by direct con-
tainment.

Product Data Management.

The state of a DMA object that has been stored in a document
space, such that it is accessible permanently until such time it is
deleted.
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Persistent Object

Point of Access

Point of Presence

Point of Service

Product Data Management

Proper Subclass

Property Model

A DMA object and its state that has been permanently stored in
a document space until such time it is deleted. A persistent ob-
ject may be either dependently or independently persistent.

A Dependently Persistent object is one that represents sub-
structure, and is owned by a larger independently persistent ob-
ject. Therefore a dependently persistent object can not be saved
directly; changes made to it are made persistent only when the
owning independently persistent object is saved.

An Independently Persistent object always has an OIID. In addi-
tion, if an object supports the IdmaConnection interface it is an

independently persistent object, however all independently per-
sistent objects are not required to support this interface (for ex-

ample, the object may be read-only).

The IdmaConnection interface has methods to make objects
persistent in a document space.

A process space in which requests are made to DMA and DMA
services via the DMA API. Typically this would be a DMA client
application.

An environment in which points-of-access and/or points-of-ser-
vice is supported.

A process space in which DMA compliant service elements re-
ceive requests for operations via their DMA API compatible in-
terfaces.

(PDM) The management of product development-related data
and documents.

A DMA class, which has been derived from another class that is
not itself, is referred to as a proper subclass of the class from
which it was derived from.

Also, see subclass and immediate subclass.

The primary means by which DMA object’s expose and allow
manipulation of their attributes (state). The IdmaProperties and
IdmaEditProperties interfaces provide the operations to manipu-
late properties. Properties can be referred to either by a property
ID or by an index, both of which can be discovered from an ob-
ject’'s meta-data.
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-QR-

Query

Query Model

Query Node

Query Result Row

Query Result Set

Query Root

The top-level DMA object that is used in constructing and issuing
aquery. The Query object consists of the Query Root Object and
other properties that affect the execution of the query. After a
query is completely defined by constructing the Query Root and
its sub-tree of objects, the Query Object is passed to the DMA
ExecuteSearch method.

The mechanism provided in DMA to express queries for search-
ing document spaces. This is an object-based scheme with a
rich set of capabilities that is also extensible, however it should
be noted that it is dissimilar to textual query languages such as
SQL.

The base class of DMA objects used to form various compo-
nents of a query including the Query Root object.

The DMA objects produced as a result of enumerating a Query
Result Set. Each Result Row object has the properties selected
in the Selections list property of the main Query Root object.

The DMA object generated as the primary output of executing a
query. A result set object consists of zero or more Result Row
objects that satisfy the search request issued.

A DMA object that is the root of a tree of dependent objects that
specify a DMA query. The Query Root object tree may be
thought of as a parse tree plus some other properties. If a query
contains a sub-query, then one of the dependent objects is an-
other Query Root object which itself is the root of another depen-
dent tree of objects, etc.

A Query Root object consists of object valued properties, which
roughly correspond to the main clauses of a SQL style query lan-
guage. These being the From Expression, Selections, Query Ex-
pression and the Orderings.

All these objects are derived from the Query Node base class.
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Recovery

Reference Middleware

Referential Containment

Relationship

Rendition

Repository Services

Reservation

Result Row

Result Set

The process of restoring some data or an object to a previous
state. Typically in the context of recovery of data from a backup
in case of data loss or corruption.

An implementation of a DMA system manager and a sample
system object that is owned and distributed by AlIM. This ver-
sion of the middleware permits registration and access to a sin-
gle document space within a single process space. It performs
no coordination of query operations and performs no distributed
operations.

DMA model for representing containment, where a Container
may contain multiple Containees by reference, and where a

Containee may be contained in multiple Containers by refer-

ence. This essentially models an N: M relationship.

The general mechanism provided in DMA to express an associ-
ation between any two DMA objects. The Relationship class of
objects and its sub-classes model various forms of associations
between pairs of DMA objects. The Containment Relationship
sub-class has been specifically defined in support of the DMA
Containment Model.

A DMA object that manages a particular representation (i.e. in a
specific format, such as Word 8 or PostScript) of the content
data of a document. Typically a document would have a rendi-
tion which normally is its native or editable format and one or
more other renditions generated for printing, viewing and other
purposes.

The management of files associated with a document in storage
systems that have been integrated into the corporate computing
environment. One of three functional areas for identifying and
describing Document Management requirements.

A DMA object defined in support of version management that
carries information about a currently reserved or checked out
versionable object.

See Query Result Row.

See Query Result Set.
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Retrieval

-S-

Scanning

Scope

Scope Factory

Scratch Pad

Scratch Pad Object

Search

The process of copying documents or portions of documents
from a Document Management system.

The process of converting paper or other hard copy into digital
format.

A DMA object through which a document space exposes details
about its query capabilities and the searchable classes of ob-
jects contained in the document space. A DMA application must
use a scope object to construct and initiate all search operations
against a document space.

Also, see Merged Scope.

A DMA Service Element that implements the capability to merge
multiple component scopes into a single logical scope for unified
searching by supporting the /dmaScopeFactory interface.

Also, see Merged Scope.

The term used to refer to DMA objects that are in a given pro-
cess space. This is due to DMA using a model analogous to
most editors to allow access to persistent objects in a document
space, sometimes referred to as the scratch pad model.

DMA objects represent and provide means of modifying persis-
tent state of objects in a document space. Therefore when a
DMA object is first instantiated it is loaded with a snapshot of the
persistent data which forms the scratch pad. The client can then
manipulate the scratch pad without impacting other clients or the
persistent form of the object in the document space until which
time it decides to persist or discard the changes made in the
scratch pad.

Scratch Pad.

The mechanism of locating objects (Documents) by specifying
contextual information or other constraints in the form of a query.
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Searchable

Search Model

Security

Service Element

Service Element Integration Interface

Service Integration Interface

Service Provider

Service Provider Interface

SGML

The concept of allowing DMA object classes to participate in a
DMA query. This allows object instances of those classes to be
located through a query.

DMA has defined a minimum set of object classes that are re-
quired to be searchable. A document space provider must allow
these and their sub-classes to be searchable in their implemen-
tation, however they may make additional DMA object classes
be searchable.

In contrast an object class that is not searchable can not partic-
ipate in a DMA query and object instances of those classes can
not be located via a DMA query.

The uniform means by which DMA applications can locate doc-
uments managed by DMA document spaces irrespective of the
underlying technologies, capabilities and organization of the
document spaces. One of the most powerful aspects of this
model is the ability to search across document spaces with a sin-

gle query.

The rules that restrict access to documents. Authentication re-
fers to determining the identity of the user attempting the access;
authorization refers to determining the set of privileges available
to the user.

A DMA compliant software system that offers access to docu-
ment collections and other document management services by
operating under the Service Provider Interface.

The interface that supports registering and publishing a service
element with a DMA compliant system and how a system imple-
mentation gets access to the service element.

Service Element Integration Interface.

Service Element.

(SPI) The combination of the Service Element Integration and
the DMA COM interfaces (excluding the System Integration In-
terface). This can be thought of as the interface between a DMA
service element and the DMA middleware layer.

Standard Generalized Markup Language.
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SPI

Standard Generalized Markup Language

Storage Management

Subclass

Superclass

Synthetic Property

System

System-Generated Property

System Integration Interface

Service Provider Interface.

(SGML) A markup language for defining the structure of docu-
ments generally used in technical publishing.

A system implemented to allow users to store and retrieve large
numbers of documents.

A DMA class that has been derived from another class or itself
is referred to as a subclass.

Also, see proper subclass and immediate subclass.

A DMA class that has been used to derive the definition of an-
other class is referred to as the superclass of the derived class.
In other words, the derived class may have been either directly
or indirectly derived from its superclass. Therefore, all classesin
the single inheritance hierarchy of a class, including its immedi-
ate superclass, are referred to as its superclasses.

System-generated property.

A DMA System is the means by which a DMA compliant applica-
tion gets access to a DMA service element. A DMA System can
comprise one or more service elements. An attribute of a DMA

system is a common character set encoding specified via a lo-

cale name.

(Synthetic Property) A property on a DMA object whose value
has been or will be supplied by the document space implemen-
tation. Typically, these system-generated properties are read-
only from a client’s viewpoint. Object properties that have this at-
tribute are indicated in the DMA specification.

The interface by which DMA client applications can locate and
connect to DMA Systems and Service Elements. This interface
is also used by system administration applications to manage
registration of DMA compliant systems at a point of presence.
The system manager implements the system integration inter-
face for a particular operating environment.
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System Integration Manager /
System Connection Manager /

System Manager

-T-

Technical Publishing Management

Threaded Versioning

Translation

-yV-

Universally Unique Identifier

URI

A DMA software component that encapsulates all of the operat-
ing environment dependencies and provides the means for ser-
vice providers to register their systems and the means for client
applications to discover and connect to registered systems. This
component exposes the system integration interface for a given
operating environment.

The management of the editorial and production processes
leading to publication.

A scheme of Versioning, either Linear or Branched, that allows
a given version of an entity to occur in more than one list of ver-
sions or more than once in a single list of versions.

To change the storage format of a document on output.

(UUID) Defined by the Open Software Foundation (OSF) as part
of the Distributed Computing Environment (DCE), it is a 128-bit
integer value that is immutable and unique over all time and
space. There is at least one well-defined algorithm to generate
these values without the use of a central administration author-
ity.

In COM these are referred to as Globally Unique Identifiers
(GUID’s) and are used to uniquely identify interfaces. DMA uses
GUID’s to uniquely identify properties, classes, query operators,
collating sequences, etc. in addition to interfaces.

See OSF DCE home page for additional information.

Universal Resource ldentifier.

See http://www.w3.org/ for additional information.
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URL

URN

uulD

Version

Version Control

Version Description

Version Series

Versionable

Versionable Object

Universal Resource Locator. Defined as part of the Internet stan-
dards activities, itis a string representing a resource available on
the Internet. Due to its extensibility and the rapid adoption of In-
ternet standards, URL’s have wide spread applicability and have
become common place.

DMA uses URL's for persistent object identification and location.
See DMA URL's.

See http://www.w3.org/ for additional information.

Universal Resource Name.

Universally Unique ldentifier.

An instance of an object at a particular point in its progression.
Typically versions of documents are created explicitly by the
user performing an operation such as check-in.

A Document Management feature, whereby multiple versions of
a document (which can be created after repeated check-ins) are
managed.

An object used in support of DMA Versioning. Version descrip-
tion objects carry information (also referred to as "edge data")
about the connection between the version series and the ver-
sionable object.

An object used in support of DMA Versioning. The version se-
ries object carries the configuration of a single “line” of versions
that are viewed as generally having a progressive history. Ver-
sion series are made up of a linear sequence of zero or more
version description objects. The version series is part of exactly
one configuration history.

Versionable Object.

A DMA object that is allowed to be Versioned (i.e. be part of a
Version Series). Versionable objects inherit from the DMA Ver-
sionable class.
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Versioning Model

View

-WXYZ-

W3C

WiMC

Workflow

Workflow Management Coalition

World Wide Web

World Wide Web Consortium

WWW

The mechanism provided in DMA to allow a document space to
present and deliver version management functionality to a DMA
application through a well-defined set of objects.

The process of displaying the contents of a document in human-
readable form.

World Wide Web Consortium.

Workflow Management Coalition.

Refers to automating group business processes by sequencing
tasks and routing information based on business rules and the
roles people play in the process.

(WMC) An international coalition of workflow vendors, users
and analysts with a mission to promote the use of workflow
through the establishment of standards for software terminology,
interoperability and connectivity between workflow products.

See WfMC home page for additional information.

(WWW) A global distributed information system on the Internet,
organized as a seamless world in which information from any
source can be accessed easily and consistently.

See http://www.w3.org/ for additional information.

(W3C) An industry consortium which develops common stan-
dards for the evolution of the Web by producing specifications
and reference software.

See http://www.w3.org/ for additional information.

World Wide Web.
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