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Preface

0.1 Document Structure

CORBAfacilities: Common Facilities Artactureis organized as follows:

Chapter 1, “Overview” positions the Common Facilities Architecture with the other work
of the Object Management Group and provides an overview of the Common Facilities
Architecure.

Chapters 2 through 5 describe each of the Horizontal Common Facilitieteskrce,
information management, systems management, and task managéredfarizontal
Common Facilities are those facilities that are used by most systems.

Chapter 6, “Veital Maket Facilities” describes the Vertical Market Faaliti which are
those facilities that are specific to particular domains or industries, ratirewidely
applicable.

Appendix A describes the Internatioizalion and Seuarity Facilities, which are spal-
izations of the Internationalizah and Security Object Services.

Appendix B contains a glossary.
Finally, this document contains a list of the reference material used t@C@RBAfacil-

ities.

0.2 About This Document

Under the terms of the collaboration between OMG andp¥fOCo Ltd, this document

is a candidate for endorsement by X/Open, initially as drfirelry Specificatiorand

later as a full CAE Specification. The collaboratimiween OMG and X/Open Co Ltd
ensures joint review and cohesive support for emerging object-based specifications.
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X/Open Preliminary Specifications undergo close scrutiny througlviaw process at
X/Open before publication and are inherently stable specifications. Upgrade to full
CAE Specification, after a reasonable interval, takes place follofuitiger review by
X/Open. Thisfurther review considers thisnplementaibn experience of members and
the full implications of conformance anoranding.

0.2.1 Object Management Group

The Object Management Group, Inc. (OMG) is an international organization supported
by over 700 members, includingformation systenvendors,softwaredevelopers and
users. Founded in 1989, the OM@motes the theory amitactice of object-oriented
technology insoftware development. The organization's charter includes the
establishment of industry guidelines and object management specifications to provide a
common framewrk for application developmenRrimary goals are the reusability,
portability, and interogrability of object-based software dlistributed, heterogeneous
environments. Conformance to these specifications will make it possible to develop a
heterogeneouapplications environment across all maf@ardwareplatforms and

operating systems.

The OMG's bjectives are to foster ttgrowth ofobject technology and influence its
direction by establishing the Object Management Architecture (OMA). The OMA
provides the conceptual infrastructure upon which all OMG specificationsasea.

0.2.2 X/Open

X/Open is an independent, worldwide, open systems organization supported by most of
the world's largest information system suppliers, user organizaimhsoftware
companies. Its mission is to bring to users greater value from compihtioggh the
practical implementation of open systems. X/Open'’s strategy for achieving its mission
is to combine existing and emerging standards into a comprehensive, integrated
systems environment called the Common Applications EnvironmenE)CA

The components of the CAE adefined in X/Open CAE specifications. These contain,
among other things, an evolving portfolio of practical application programming
interfaces (APIs), which significantly enhance portability of application programs at
the source code level. The APIs also enahance the interoperability of applications by
providing definitions of, and references to, protocols and protmadiles.

The X/Openspecifications are also supported by an extensive set &drooance tests
and by the X/Open trademark (XPG brand), which is licensed by X/Open and is
carried only on products that comply with the CAE specifications.

0.3 Purpose of this Document

The Common Falities architecture described in this document is a management tool

to direct the adoption dfpecifications for Common Facilities. It should used as a
guideline in the preparation and evaluation of Requests for Proposals and Requests for
Comments.
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The objectives for this document are to:
* Identify basic Common Fdiies of interest to the OMG community
» Position Common Falgiies within the Object Manageme#trchitecture

» Describe dependencies among Comrkawilities

The Common Facilities Arctécturewill be revised as Common Facilities
specifications ar@adopted by the OMG and as requirements for ComRamilities
evolve.

0.4 Intended Audience

The architecture described in this manual is aimed at managers and software designers
who want to produce applications that comply with fdmily of OMG stanérds. The

benefit of compliance is, in general, to be abl@toduce interoperable applications

that run in heterogeneoudistributed environments.

0.5 Associated Documents

The CORBA documentation set includes thbowing books:

« ObjectManagement Athitecture Guidalefines the OMG'’s technical objectives
and terminology and describes the conceptual models upon which OMG standards
are based. It defines the umbrella architecture for the OMG standards. It also
provides information about the policies and procedures of OMG, such as how
standards are proposed, evaluated, and accepted.

« CORBA: Common Object Request Brokezhitectureand Spedication contains
the architecture and specifications for the Object Request Broker.

» CORBAservices: Common Object Services Specificabotains specifications
for OMG’s Object Services.

» CORBAfacilities: Common Fdities Architecturedescribes an architecture for
Common Facilites. @er time, specifications fatommon Fadities, based on this
architecture, will be adopted andlgished by the ®IG.

The OMG collects information for eaclodk in the documentation set by issuing
Requests for formation, Requests for Proposals, @equests foComment and,

with its membership, evaluating the responses. Specifications are adopted as standard:
only when represeatives of the OMG membership accept them as such by vote. (The
policies and procedures of the OMG are described in detail i@bfject Maragenent
Architecture Guidg

To obtain books in the documentation set or other OM@ipations, refer to the
enclosed sukcription card or contact the Object Management Group, afrc.
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OMG Headquarters
492 Old Connecticut Path
Framingham, MA 01701
USA
Tel: +1-508-820 4300
Fax: +1-508-820 4303
pubs@omg.org
http://www.omg.org/

For more informatiormbout obtaining and responding to RFls, RFPs, and R#Cs
Common Facilities, contact the OMG.

0.6 Context o€ommon Facilities

The OMG isdedicated to producing a framework and speaifins forcommercially
available object-oeinted environments. The Object Management Architecture (as
defined in theObject Mangement Achitecture Guidgis the umbrella architecture for
OMG specificathns. The defining model for the architecture is the Reference Model,
which classifies the components, interfaces, and protocols that compose an object
system. The Reference Model consists of the following components:

» Object Request Broker which enables objects to transparently make and receive
requests and responses in a distributed environment. It is the foundation for
building applications from distributed objects and for intergbility between
applications in hetero- and homogeneous environments. The architecture and
specifications of the Object Request Broker are describ@DRBA: Common
ObjectRequest Broker &hitecture and Specification

» Object Services a collection of services (interfacand djects) that support
basic functions for using arithplementingobjects. Services are necessary to
construct any distributed application and areaglsvindependent of application
domains. For example, the Life Cycle Service defines conventions for creating,
deleting, copying, and moving objects; it does diotate how the objects are
implemented in an application. Specifications for Object Services are contained in
CORBAservices: Common Object Services Specification.

» Common Facilities a collection of services that many applications may share,
but which are not as fundamental as the Object Services. For instance, a system
management or electronic méalcility could be classified as a common fagi
Common Facilities are divided into two major categories: Horizontal Common
Facilities, which are used by most systears] Verical Market Facilitieswhich
are domain-specific. Information about the architecture of Comnaailifres is
contained in this manual.
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» Application Objects, which are objects spéici to particular commercial
products or end user systemgpAication Objects correspond to ttraditional
notion of applications, so they are not standardized by the OMG. Instead,
Application Objects constitute the uppermost layer of the Reference Model.

Application Objects Common Facilities

ﬂ)? OO

Object' Request Broker

&J} OO

Object Services

Figure 0-1 Reference Model: Context of Common Facilities
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Overview 1

This chapter introduces the Common Facilities. It provides the following information:

» An explanation of how Common Facilitiéis into the OMG’s umbrella
architecture, the Object Management Architecture.

» Tables that list the Common Facilities thatve been identified by the OMG.

» A description of the template that the OMfSed to describe each Common
Facility in thisbook, and that can be used to describe fulacdities.

1.1 Role of @mmon Facilities in the OMA

This section addresses the role of Commonlitasiin the Object Management
Architecture (OMA), so it describes Commoadiities asthey pertain to the Object
Request Broker, Object Services, and Application Objects.

The initial focus of the OMG effort was the Object Request Broker (ORB). The ORB
provides the basic communication channel through which objects interact to provide
system services. Sinedl object behavior is defined in terms of messagashanged
among objects, the communication protocol defined by the ORB is in effect the
grammar for all other OMA specifications.

While the ORB specifies a system's grammar, Object Services represent its most basic
vocabulary: the essential interfaces needed to create an object, introduce it into its
environment, use and modifts features, and so forthThese services, bundled with
every ORB, constitute the basicahiing technology of an OMA-compliant software
system.

Common Facilities is the final area of the Object ManagerAetititecture to be
defined. They fill the conceptual space between the enabling technology defined by
CORBA and the Object Services, and the application-specific (and hemntefibijion
unstandardized) services that the OMA labels "Application Objects."
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1-2

Common Fadities include specifications for higher level serviaaslvertical market
speciality areas. Songeneral purpose examples of Common Facilities include email,
printing, and compound documents. These types of Comractiities areneeded in

most application domains. In addition, there are many OMG-related groups working
on more specialized Commoraéilities, such as geo-spat data processing and

system management. Common Facilities is an appropriate area for standards providing
interoperability between independent software vendors' (ISV) products.

Common Facilities are separated into two categories:
» Horizontal Common Facilities, which are shared by many most systems.
There are four major sets of these fiéieis: User Interface/nformation

Management, Systems Management and Task Management.

 Vertical Market F acilities, which support the domain-specific tasks that are
associated with vertical market segments.

Common
Facilities
Vertical Market Facili ties
\
Horizontal Common Facilities
User Informa tion Systems Task
Application Objects Interface Management | Management Management

??QO

Object Request Broker

o

Object Services

Figure 1-1 Common Facilities in the OMA.
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1.1.1 Evolution of Common Facilities

Some Vertical Market Facilities may migrateorizontal Common Faliiies.
Services that are common across many veraglities areas are candidates for
horizontal facility status.

The boundaries separating Common Facilities from Application Obgactfrom

Object Services are thus not hard and fast, bldatethe evolution of object system
technology. The current placement of the boundaries reflects the current OMG
standardization effort. As experience in an application area matures, areas of potential
new Common Facilities will bdiscovered and defined, just as evolving system
infrastructures will gradually incorporate pieces of the Commorlifi@sidonain into

their basic Object Service offerings.

Operations provided by Object Services are expected to serve as bbittikg which

are used by CommokRacilities and Application Objects. Common Facilities provide
higher level interoperable interfaces for Application Objects which can specialized for
specific application domainsExtensive inheritance relationships should exist letw
Object Services, Common Fhiiés, and Appication Objects, ashown in Figure 1-2

on page 1-3. Inheritance will féitate the reuse of standard interfaces, interoperability
between objects conforming to the base standard, and increased consistency of
interface design between object types.

Object
Services
\i
Common Facilities

Inheritance

Globally available
fundamental services

Higher level facilities
and speciali sations
of Object Services

Applications making
extensive use of
OMG IDL based
standards

Application Objects

Figure 1-2 Reuse of Object Services and Common Facilities
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In non-object software systems, a system’s application program interface (API) often is
defined by a monolithic interface. The Common Facilittes APl is modular; particular
objects may use few or many Common Fdities. By being object-oriented, the
Common Facilities API is extensible, customizalaled sisettable; applications only
need to uséacilities they require.

The operations provided by Common Facilities are made availablegthntbe OMG
Interface Definition Laguage (OMG IDL, aslefined inCORBA: Common Object
Request Broker Architecture and Specificationthrough proposed extensions to
OMG IDL. Extensions must be compatible with the OMG Object Model, which is
described in thé®©bject Maragenent Architecture Guide

Although OMG requires an OMG IDL interface for each Common Facility, it is worth
noting that since OMG adopts existing technoldamplementations of Common
Facilities may not themselves be object-oriented. In addition to an OMGniBtface,
non-object-oriented interfaces may continue to be supported for compatibility with an
existing product’s API or witmon-OMG standards. Such interfaces will not, boer,

be part of OMG specifications. Also note that objects do not have to use the
implementation of basic operations provided by Gwn Facilities nor do objects

have to providall basic operations. For example, an object might provide its own
data storage; an object that models a process might not providadtans.

1.1.2 Mapping Common Facilities to Cargill's Model

The role of Common Facilities can be defineddrms of Cargill'published model of
information technology standardization. (See Figure 1-3 on page 1-5). In the model,
the Object Management Architecture provides a generic, long term reference model for
the OMG standards. CORBA and Object Services are globally applicable industry
standards that address the universal needs of applications. Looking at the application
use of standards, Gzl identifies functional profiles as specializationsimdustry
standards, systems profiles as further specializations that are generalizations across
multiple applications, and application implementations.

Common Facilitiesnclude some industry standards and sdimst-level functimal
profiles. The Hoirzontal Common Facilities are industry standards pinavide for
general purpose horintal market negs. The Vertical Markefacilities are functional
profiles that address dustry needs within specifieertical market areas. Application
Objects in the OMA architecture comprise Cargskzond level functional profiles,
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1

systems profilesand application implementations. étually, trere will be a need for
an object type registry so that Application Object specificataarsbe registered and

Core Object
Model

*Object R equest
Broker

*Language
mappings

* Naming Service
* Event Service

Future adopted

Future adopted

shared.
Reference Industry Functional Systems Application
Model standards profiles profiles implemen-
tations
Object CORBA Common Object Horizontal Vertical
Management *Object Model Service Specifications Common Market
Architecture *OMG IDL * Life Cycle Service Facilities Facilities

specifications

specifications

Figure 1-3 Cargill's Model of Technology Standardization Applied to Common Facilities

1.2 Description of Commorge€ilities

As shown in Figure 1-1 on page 1-2, there are two major categories of Common
Facilities: Horizontal Common Facilities and Vertical Market Facilities. The OMG has
developed a high level model for each of the Horizontal Comaanilities and a list

of components thdit into that model. The OMG has also developelisa of Vertical
Market Facilities.

1.2.1 Horizontal Common Facilties

Horizontal Common Falifies includefunctions shared by many or most systems,
regardless of application content. Four major domains for facilities havebeen
identified sofar:

» User Interface makes an information system accessible to its users and
responsive to their needs. For example, the Compound Presefatidity is a
facility in the user interface domain.
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 Information Management covers the modeling, definition, storage, retrieval,
management, and interchangeidbrmation. The ©mpound Interchange
Facility is an element of the information management domain.

» System Managementcovers the management of complewlti-vendor
information systems by service providers.

» Task Managementcovers the automation efork. This includesautomation of
both user processes and system processes which operate as part of the informatior
system.

User Interface Common Facilities

The facilities listed in Table 1-1 qrage 1-6 are described ietdil in Chapter 2,User
Interface Common Fadiles”.

Table 1-1

User Interface CommonFacilities

Capabillities

Rendering Management

Supports general purpose presentation a@spbjeh aprinting
and display.

Compound Presentation Management

Supports the presentatiga.g ginting and display) of objects in
compound documents.

User Support Facilities

Mechanism for storing and presenting application help information
and for handling common requirements such as text checking.

Deskiop Management

Provides facilities for the end user desktop.

Scripting Supports the interactive creation of automation scripts.
Information Management @omon Facilities
The facilities listed in Tabld-2 on page 1-6 are described in detail in Chapter 3,
“Information Management Common Facilities”.
Table 1-2

Information Management Common
Facilities

Capabillities

Informafion Modeling

Supports the creatfion of information models and schemas.

Information Storage and Retrieval Facil

ty Supports the persistent storage of information and its retrieval.

Compound Interchange

Supports the interchange of data in compound documents.

Data Interchange

Supports the general interchange of data.

Information Exchange

Supports the interchange of information.
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Table 1-2
Data Encoding and Representation Supports facilities for data format encodings and transiations.
Time Operations Supports facilities for the manipulation of calendar and time data.
System Management Comnkatilities
The facilities listed in Tabléd-3 on page 1-7 are described in detail in Chapter 4,
“System Management Commoraéilities”.
Table 1-3
System Management Common Capabilities
Facilities
Management Tools Supports the interoperability of management tools and collection
management facilities.
Collection Management Supports the integration of collection management facilities and
managed objects.
Control Supports the control of system resources and managed ODJects.
Task Management Common Facilities
The facilities listed in Table 1-4 on page 1-7 are described in detail in Chapter 5, “Task
Management Common Facilities”.
Table 1-4
Task Management Common Capabilities
Facilities
Workflow Provides management and coordination of object that are part of a
work process.
Agent Provides support for static and dynamic agents.
Rule Management Supports the knowledge acqoisitinantenance, and execution Q
rule based objects, such as intelligent agents.
Automation Allows access to the key functionality of one object from another
object.

1.2.2 \Veritcal Markefacilities

The Vertical Market Facilities represent technology that supports various vertical
market segments such as health cagiling, manufacturing, or financial systems.
This is by far the larger set of facilities. As industry groups develop faudlhties, the

OMG will help them to integrate their efforts into the Common IReed architecture.

The facilities listed in Tabl&-5 on page 1-8 are described in moraidét Chapter 6,
“Vertical Market Facities”.
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Table 1-5

Vertical Market Facilities

Capabilities

Imagery

Provides interoperability between imagery objects, image related
information, and imagery application services.

Information Superhighways

Supports multi-user information Service applications across wide
area networks.

Manufacturing

Supports interoperability between manufacturing objects.

Distributed Simulation

Supports the interaction of multiple simulation objects in virtuz
environments.

Production

Oil and Gas Industry Exploitation and | Supports interoperability in the pefroleum vertical market.

Accounting

Supports commercial transactions.

Application Development

Supports interoperability between application development objects.

Mapping

Supports interoperabllity between mapping objects.

1.2.3 Template for Describing Common Facilities

1-8

Each of the chapterthat follow describes a set of Common Hgies according to a
template.

There are two levels of description: high leseddetailed.The highlevel description
provides a overview model of the setfatilities. This model helps to scope the set
and to describe how this set relates to other sets. Detailed descriptions of individual
Common Facilities arprovided to give general guidance on how future work may
proceed.

At the detailed level, each Common Facility description conforms to the following
template:

Description and Requirementsdescribes a commoadility and delimits thecope of the
facility. The description is written as a colliect of requirements and goals.

Related Standards and Referencessts documents that could be useful to submitters in

understanding the problem space. Submitters should describe whether and how their pro

posals relate to existing, relevant standards.
Relationship to Components of OMAdescribes possible interamtis with or relation-

ships to other Common Facilities, @bt Services, COBRA, and the OMG Olgjct Model.
In particular, it describes:
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» Other Common Facilities How the facilitydepends on thexistence of other
facilities.

Object ServicesHow the facility degnds upon the Object Services and how the
service may use or specialize t6®RBAservicespecification.

CORBA: How the facility mayuse features described in t6®RBAdocument.

* OMG Object Model: How the service may conform to the Object Model (as
defined inObject Managment Achitecture Guidgand what new components or
profiles may be needed.

Interactions among Common Facilities are described as follows:

* Interactions beteen the sets of Commoméilities aredescribed in the overview
sections.

* Interactionsbetween a given Commdtacility and otheffacilities, Object
Services and with CORBA are described in the detailed description of the
facility.

Technical Issuegrovidesa log of additional technical issues that the Common Facilities
Architecturedoes not address. "None" is a potential respongaifosection.
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2.1 Overview

User Interface Common Facilities 2

The User Intedce facilities cover all aspects of the user interface. They include the
enablers used to deliver a user interface and the tools used matpptievelopers to
develop that interface. It also includes theilities neded to give users easy access to
their applicationsind to audmate parts of their work.

Figure 2-1 on page 2-2uktrates theomponents of a user intace. The components are
as follows:

The user interface styledefines the look and feel of the useenfiace in terms of user
interface objects (for example, a menu bar) and the actions usersfoam @ hese
objects. It also prescribes the use of the workstation hardware.

The workstation hardware includes the equipment used to deliver the user isterfa

that is screerkeyboard, mouseyrinterand security devices. Itisstrbed in terms of its
functional capability and also its physical properties (for example, screen luminance and
keyboard layout).

User interface enablersdeliver the user interface to a range of aygtbins. There are
several types of enabler, including window managers, terntimallgor programsand
class libraries of user interface objects.
User interface enablers are grouped into three main Common Facilities:

* Renderingmanagemenfiacility, which provides access to aatystractions of the

user interface hardware, support for windows, user interface objects and dialogue
objects.
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» Compoundpresentation facility, Wwich provides a framework for subdividing a
display windowinto multiple partsand maps the display portion of a compound
document into them.

User

tsees and uses

User interface style
(look and feel)

¢is delivered by

Workstation hardware
(screen, keyboard,
mouse, printers)

A
ysupports
Aﬁg‘,ﬁ%t'?n generates ~| User interface enablers Systems
p manage-
ment A ment
tools calls
Work Task &
generates
- masna;%gment calls | process
Y automation
&ills /
Y
generates _ | Applications

Figure 2-1 Components of the User Interface Facility

» User supportdcilities, which providefacilities that are commoacross
applications such as help atekt checking.

The work management systemenables an information system to maintain the user’s
working context. The capabilities of this component include:

e Support for user single system log-on.

 Definition of the user's working environmentterms ofthe applications and
informationused daily.

» Desktop management which provides iconic desktops as a means of visualising
the user's working environment.

Task and process automationprovides facilities to allow users to:
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» Automate their tasks thugh the use of scripting.

» Automate desk prockires bywriting descriptions of those procedures in a simple
language.

 Participate in enterprise business procedures by using workflows.
2.2 Rendering Management

2.2.1 Description and Requirements

Rendering Management provides facilities to present information for output on devices
such as screens, printers, plotters and sound and speech output devices. It also provides
facilities tohandle user input from a variety of different hardware devices such a key-
board, mouse, scanners, speech recognition devices, and security devices.

Rendering Management includes support for:

* Window management.

Class libraries for user interface objects.

User interface dialpue objects (for example, menu basroll bars,and so
forth).

Abstractions of the many different input and output devices.

2.2.2 Related Standards and References

Many user interface styles define the user interface objects that need to be supported by
rendering management. These styles include:

Apple ComputemMacintosh Humanriterface GuidelinesAddison-Wesley Publishing
Company, Reading, MA 1992.

International Business Magctds (IBM),Systems Application Architecture, Coion User
Access Guide to User Interface Desi@rttober 1991.

International Business Magctds (IBM),Systems Application Architecture, Coion User
Access Advancedterface Design Referend®ctober 1991.

Microsoft CorporationThe Windows Interface: An Apgdition StyleGuide Microsoft
Press, Redmond WA 1992.

Microsoft CorporationThe Microsoft Windows User Interface Design G (iift),
1992.

NeXT Conputer Inc. NEXTSTEP User Iatface GuidelingsNovember 1993.
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NeXT Conputer Inc. NEXTSTEP Gemal Reference, Volume November 1993.

Open Software Foundatio®SF/Motif Style Guide (Release 1.R)entice-Hall)nc.,
Englewood Cliffs, NJ 1993.

Sun Microsystems, IN©OPEN LOOKGraphical User mterface Apptiation StyleGuide-
lines, Addison-Wesley Puldhing Conpany, Reading, MA 1990.

Sun Microsystems, IN©OPEN LOOKGraphical User mterface Functinal Specitation
Guidelines Addison-Wesley Puldhing Company, Reading, MA 1989.

2.2.3 Relationship to Other Components of OMA

Rendering management provides a vital link between the hardware and operating system
and the Compound Presentation Facility.

2.2.4 Technical Issues

None.
2.3 Compound Presentation Facility

2.3.1 Description and Requirements
The Compound Presentation Facility should provide a framework for sharing and subdi-
viding a display widow nto multiple parts. These parts may be peers of each other or
may in turn may be embedded into other parts. Hudity maps tahe display portion of
a compound documentchitecture.

There are many issues to be considered in the Compound PreseatalignThe facility
should addrss:

» Geometry management.
« Human interface event distribution.

» Shared human interface control management (for example, menus, palettes,
button bars).

* Rendering management (including printing).

2.3.2 Relationship to Components of OMA

None.
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2.3.3 Related Standards and References

None.

2.4 User Supporkacility

2.4.1 Descrption and Requirements

Today, a number of facilities and chjldgies are prouied to the end user by individual
applications that ar@uplicated across applications and provide similar functionality.
Although there may be a set of general requirements that are shared among these non-
applicationfunction specific facilities, they have typically been designed and imple-
mented on @&ustom basis. This diversity in developmenuhssn different presentan
schemes, styles and semantich®user. These facilities also become a static part of the
applicaton, increasinghe code and data size.

Providing these non-apphion speific functions as stand-alone, reusable Common
Facilities provides advantages to the user and the developer. The user will benefit from
consistent interface style, semantiand prdictable behavior. The dewgler will benefit
fromreusable code with standardized interfaces.

The number and function of User Suppautifities isexpected to expand over time as
more application logic is abstracted into reusable components. In the future, User Sup-
port Facilities will cover the following cross application functions:

* Help

» Text Checking

In the future, User Support facilities will expand to include versioning; annotating; stan-
dard text; graph and spreadsheet functions; and other, additional facilities.

Help User Support Facility

The Help system must be stand-alone and provide mechanisms to access, present, and
interchange help data, including internationalized text; image; sound; and animation. It
must also support multiple presentation stysegh as context-ssitive, a manual

browser, and hypeext/media); a sindard storage format (for emple, S5ML); and

multiple stoage $yles (for example, all help data in a single file, a file per page of display,
and so forth).

The Help Facility must inade OMG IDL specifiations for at least the following inter-
faces:

« Initializing and freeinghe Help Rcility object.
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 Attaching (and detaching) help objects to any objects in the application so that
appropriate help data can be rendered (and nullifying the rendering operation)
when the user requests help. This operation may need to take a marker name if
the help file contains multiple segments of help data. Time-basedwziaas
sound anchnimation mayneed begin-time and endre information if only a
portion of data in the file is to bendered. An optional parameter may also be
needed to indicate the name of other applicationsrtbed to be invoked.

» Rendering help objects for pragnmatically displaying the help datdhe
parameters are the same as in attaching and detaching.

* Querying for help everttistory. There should be a top-level help object that
manages the sub-components, interaction with other objects, and interface to
other OMA components such as event management. If the current help is
rendered in response to a user action from another help object (i.e. nested), the
information of the level of nesting should be made available to the application on
request.

* Querying the current helfile path and name.
» Querying the object name to which it is attached.

 Printing to send the currently rendered help data to a hard copy service.

Text Checking Usenfpport Facility

The Text Checking Facility must be stand-alone and provide mechanisms to allow appli-
cations to pass strings or files of internationalized text to be subjected to various lexical
checks, including, at a minimum, spelling, hyphenation, thesaurus and grarhmar.

facility must provide the capability wupport text strings independent of font and mark-

up symbols, and must be able to interact with the egoiadn in oder to check a single

string of text, or an entire file or document.

This facility must include OMG IDL specifications for atkt the following interfaces:
* Initializing and freeinghe text checking objects.

» Sending and receiving text strings with both the original text and the changed text
(to support versioning in the application).

» Provide customization of the service to be executed against the string, including
at least: spellingheck; hyphenation check; thesaurus; grainmar check.

» Provide capability to query the dictionary in use, and to provide alternative,
application-provided dictionaries.
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2.4.2 Related Standards and References

ISO 9241Ergonomic Requirements for @ Work with Visual Display Terminals, Part
13 User Guidancénot yet published).

ISO/IEC 8879:1986 Standardized Gealzed Markup Language (SGML).

IEEE P1201.Recommended Practice for Grapii User Interface DrivabilityBalloting
Draft 2, August 1993.

Human Factors Socief(fHFS) Human-Comuter Interaction (HCI) Committe&ser
Guidance(draft), April 1991.

Apple ComputeMacintosh Humanriterface GuidelinegsAddison-Wesley Publishing
Company, Reading, MA 1992.

International Business Mactas (IBM),Systems Application Architecture, Coon User
Access Guide to User Interface Desi@ttober 1991.

International Business Mactas (IBM),Systems Application Architecture, Coon User
Access Advancedterface Design Referenc®ctober 1991.

Microsoft CorporationThe Windows Interface: An Apgdition StyleGuide Microsoft
Press, Redmond WA 1992,

Microsoft CorporationThe Microsoft Windows User Interface Design G (idift),
1992.

NeXT Conputer Inc. NEXTSTEP User Iatface GuidelingsNovember 1993.
NeXT Conputer Inc. NEXTSTEP Gemal ReferenceVolume 1 November 1993.

Open Software Foundatio®SF/Motif Style Guide (Release 1.Brentice-Halllnc.
Englewood Cliffs, NJ 1993.

Sun Microsystems, IN©OPEN LOOKGraphical User mterface Apptiation StyleGuide-
lines, Addison-Wesley Pulghing Conpany, Reading, MA 1990.

Sun Microsystems, IN©OPEN LOOKGraphical User mterface Functinal Specitation
Guidelines Addison-Wesley Puldhing Company, Reading, MA 1989.

2.4.3 Relationship to Components of OMA

The User Supporgtilities should require no changes to the other OMG standards. The
Facilities should use the OMG Object Managemechiectire, Object Model, Common
Object Request Broker Architecture, Object Services, and other Common Facilities as
specified. In particular, thdser Supportdcilities will benefit from dier Common Facil-
ities such as User Interfacacilities and the Information Managemeatifiies, andmay
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use and specialize Object Services such as the Event Service. (The Event Service is
described irCORBAserices)

2.4.4 Technical Issues

None.
2.5 Desktop Managemenaéility

2.5.1 Description and Requirements

Desktop Manageent facilities provide general purpose infrastructure for visualizing

the user's working environment. This infrastructure supports a conceptual model of user
objects that is specialized by desktopliementations that support further spezkiion

and instantiation bysers, projects, and erneises.

The fundamental types of user objects are:

Information: objects thaare processed by tools in the context of user tasks. An informa-
tion object can be associated with a workfleshjch defines the operations and policies
which can be applied to the inforn@ti This workflow may be may be composed of a
single operation or manyrs&l and parallel operations sequenced by rules. Information
objects may contain apption information as well as widlow, model, resource, and
project information. Information objects may represent or be part of:

» Aggregations, which group togethiaformation in n-level container hierarchies
 Versions, which represeitformation evolution
» Configurations, which represensage or consistency

Tools: objects thabperate on user infmaton. There are application tools suctedgors
and simuladrs, desktop tools such as browsers and workflow editors, system tools for
managing operating systems, and hardware tools such as printers.

Tasks: objects that express the context in which tools process infammdtisks are

instances of workflows bound to instances of information. Users are guided through tasks
by workflow rules that detmine thenext operation, or operations, to execute based on
interpretation ofdsk context and state.

Access to user objects, in an arbitrarily large and heterogenousysailenvironment, is
restriced by seurity and concurrency mechanisms. The appearence and behavior is con-
sisent regardless of the scale and complexity ohttevork cordining, and facilities
managing, user objects. For example, information objects which are distinatédve
relationships that are beimgwigated or eablished across multiple hedgenous infor-

mation management facilities, Hae on the desktop as if they were managed by a single
facility.
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Desktop Manageent facilities support collaboration in formally defd projectsind in
informal transactions by managing user transactions that generate requests to appropriate
information, task, and system managemaniiities. The facilities areesponsible for:

» Defining user profiles, organization and project structures that specify and assign
group and role membership usedfagilities to determingesource access.

» Synchronization and concurrency mechanisms such as locking and versioning that
facilitate andprovide integrity for prallel activities.

Desktop Manageent facilities support the followinfginctions:

Installationand setup

» Session management

* Information management
» Tool management

» Task management

Installation and Setup

Installation and setup is required for for new installations, extensions, andoatimi

to the user's working environment. Such installations may include a network of heteroge-
nous facilities and platforms. Operating systems antitfesmay be installed indepen-

dently of this function; however, their existence and context is registered through
interaction with this function.

The insallation andsetup process should be automatic exedpdre infomation or

choices are required. The dialogue with the system administrator executing this process
must setting of environment variables, configuration fiées] other internal

information is the responsibility of this functiddased on information obtained from
dialogue with the system administrator.

Session Management
The sessiomanagment function is required famonnection, custoraation, control, and
recovery of the user's working environment, including:

» Login, which includes use of security services and the handling of exception and
other events that have occurred sinceléts¢connection to establishind update
the user's working environment.

» Logout, which includes support for handlingaommitted datand executing
tools that are unable to continue execution while the user is not connected.
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» System Configuration, which provides support for customizing and extending the
user's working environment from an installed desktop.

Event Logging, providing support for viewing and setting retention and usage
policies.

Undo/Redo, to support for revsinguser transactions.
 Service functions for fault isolation, detectiand correction at the desktop.

« User, Group, and Role functions for creation, definition, and assignment.

Information Management

The information management function meapport in¢rfacility relationships,
transactions, and notifications. Information management functions are presented in
separatavindows that imerit the behavior of these commométions. The desktop
provides a consistent user interface to information manageiaahty functions and
assists with interfacilifcooperation. The common functioase:

» Creation, destruction anmbncurrent usage (checkout/in) of objects.
» Browsing, navigation, and creation/destruction of objetdtionships.

» Functions for registering interest in objectclge ndfications, setting and
querying attributes, defining information types)d backup/restore.

Tool Management

Tool management functions provide the uisgéerface for defining, registeringnd
using tools managed by tool managenfantlities. This includes:

 Editors for specifying tool characteristiand execution requirements.
» Methods for constructing and using collections of tools in toolboxes.

» Execution of selected tools with interpretation of conditions specifying
information required, tool version, acceasd execution environment.

Task Management

Task management functions provide the user interface for task creation, execution, con-
trol, and resource management. Creation involves binding an object to a workflow, or to a
tool, with defalts presentebased on information type. Execution, control, and schedul-
ing functions include start, suspend, and resume task.
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2.5.2 Related Standards and References
CAD Frameworkitiative (CFI) Task and Session Model, May 2 1994.
ICL Common Facilities, Response to OMG Common Facilities Request leomiatfon.

Inter-Framework Facility, Response to OMG Common Facilities Request For Informa-
tion.

2.5.3 Relationship to Other Components of OMA
The Desktop Management Fagilrequires a protocol that supports cooperatidwéen
Task Management, Information Management and System Management Common Facili-

ties for issuing requests based on desktop transacti

The Desktop Management Facility may use Object Services and other Common Facilities.

2.5.4 Technical Issues

None
2.6 Scriptingracility

2.6.1 Description and Requirements
The Scripting Facility supports:

« A Turing-complete, interpretable lgnage that supports functional
decomposition. This is needed to support sendaripts asagents.

» Exposing of key interfaces to key Commbacilities, Object Servicesnd ORB
facilities at the langage level.

» A visual programming environment (for example, keystrokes recording, mouse
clicks recording) to create macros that can be executed by the language.

2.6.2 Related Standards and References

Typical examples of standards are:
Microsoft Visual Basic

Apple Script and OpeBcripting Architecture
Scheme, CFI's macro language

TcL, Scripting language popular in the UNBdmmunity
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2.6.3 Relationship to Other Components of OMA

Script programs can:
» Be considered as agents in the Task Management Facility.
» Have hooks into the high level messaging service of Task ManagemeélitlyFaci

» Generate high level messages to the messaging sduseservicedisted in the
advertisement registry of CORBA.

* Send andeceive events from thEvent Service.
» Create, delete, copy, and move objects using the Life Cycle Service.
» Use the Collection andd&atiorship Services.
The script visual program environment may use the &pfitin Development facility.

In addition, names in thespting language should be mappable to names in the Naming
Service.

The Event, Life Cycle, Relationship, and Namingviees are desdyed inCORBAser-
vices

2.6.4 Technical Issues

Depending on therehitectire chosen for sipting a common facility, there may be tech-
nical issues. If scripts are considered as agents, then the following issues need to be
addressed:

» The set of scripting languages caxpandfrom procedural languages to include
declarative languages (rules, logic, and@h).

» High level messages in task management can themselves be scripts. Therefore,
the messaging facilityneeds to support sendingioferpretable programs within
it.

» The rules language of task management and the scripting language can be one anc
the same.

« Management tools for information storaged retrieval need to be able to store
and retrieve sqpts.

« Information exchange needs to support the arge of sdpts.
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3.1 Overview

Information Management Common
Facilities 3

The aim of information management is to enable an enterprise to get good value from its
investment in information. This includes both codified information held in structured
databases and documentary information held in text, image, or some othef fem.
technology enables information to be modelled, described, stored, retrieved, moved and
interchaged within an irdrmation systemThese funtons should be supplied with

some quality of service.

Figure 3-1 on page 3-1 shows the topics addressed byfarenhtion Manageent Facil-
ity. The blocks represent the subdivision of the subject atfear than operationat¢ia-
tionships between the parts.

Information modelling

Information Information
storage and :

Data encoding and representation

Figure 3-1 Information Management Facilities
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3-2

Information Modeling

An information modelingdcility defnes the rules by which information is sturetd,
accessed, and mdained. Associated with an information model is an interface and qual-
ity of service. The iterfaces reflects the operations defined by various models (such as
relational mdel and object models).

Information Stoage and Retrieval

An information storage and retrieval facility embraces all database products, not only
business database systems sudiiaasyl andalaton database managers, but also docu-
ment stoage and retrieval systems for text image, graphics and other media. It includes
object oriented databases and interfaces, aedtdry system§<.500) used in locating
objects, databases, storage system, and so forth.

It also includes repository systembich define and manage the information within the
enterprise. Repositories are increasingly dynamnd object oriented. They are used in
domains such as data warehousing,iapfdn development and systems management.

Information Interchange

Information interchange allows information to be interchanged between different users
and different software components.drthaton needs to converted between different
models, media and encodings.

There are several potential common facilitiesupport information interchange, includ-
ing:

« A Compound Interchange Facilithat provides a framework for the storeaayed
interchange of data objects.

» A Data Interchange Facility that provides basis mechanisms for the interchange of
data.

* An Information ExchangeFacility.

Data Encoding and Representation

Data encoding and representation standards suppantiqal interworking and
interchange of information, via shared storage media, networking protocols or direct
programming interfaes. Components wishing to communicate must share not only an
information model, but also a common standard for encoding the information with that
model.
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An important topic with this component is character encodifdch is becoming
increasingly important as information systems start to span the giencoding rules
are also important for other kinds of information, for example, image, graphics,
multimediadocuments, andlectric data interchange.

The re-encoding or addition of redundant data can be used to change the quality of service.
For example, adding redundant data can be used to guaranteedhnityiof the data. Re-
encoding the data may be used to secure the data from being read by unauthorized users

One way of supporting data encodings is to encapghlate The Time Operations Facil-
ity, described on page 3-17 is the first attempt at this approach.

3.1.1 Relationship to Components of OMA

There is a general relationship between information management and all other Common
Facilities, and specificetationships wittsome of them.

The general relationship is that information management provides services to all other
Common Facilities, which they use to meet their information needs. For example, data
dictionariesand diectories should bleuilt with standard information management com-
ponents.

The specific relationships adescribed in the following paragraphs.

Vertical Market Facilities contain information managentcomponents. These in turmn
include subcomponents which describe theqgial information stores, information mod-
els, and information flows, and defining ctiasts onthe way they are to be pte-
mented.

User Interface Facilitiesshould in pinciple be hdependent of information managent
facilities. However, applications aréngpler to write ifboth share the same information
model; for example, if they are capable of using the same coordinate system for spatial
data. This interaction become very strong when multimedia informati@eds DA,

for example, conveys informati@bout the presentation of a document as well as its logi-
cal structure. Indeed, for communication between humag$ejood presentation is
important to ensure that the information is propergerstood.

There is some overlap between distributed database technolog)bgect Services,
such as distributed transaction processiige twotechnologies are to some extent
alternative solutions to the same problem.

For example, the Transaction Service baen closely associatedttvdatabases
technology for many years. Tipeimary interfacebetween the two is the two-phase
commitprotocol. (The Transaction Service is describe€@RBAservicey.

CORBAfacilities Overview November 1995 3-3



Task Management Fadities contain information management components. Task
Management needsformation architecture describing the principle controldo

control models, rules defining constraints, operational policies and quality of services.
Systemavlanagement Facilitiesinclude the managgent of allcomponents of the infor-
mation system, including databases. System management of these components includes

operational control, movement, access contpadlity of service, measurent (perfor-
mance and storage capacity) and capacity planning.

3.2 Information Modeling &cility

3.2.1 Description and Requirements
An Information Modeling facility is traditionally defined as the data strucndbdata
manipulation rules used to createchemma. Wthin the object paradigm, data and opera-

tions are modeled togetherhe hformation Modeling Facility in distribbuted object sys-
tem would be used to create part of the type system.

The Information Modeling Facility should be able to describe:

» Object interfaces.

» Services that may be composed of a set of interfaces.

» Relationships between objects.

» Data types required for describing exchanged dataatordic types.
The Information Modeling Facility should feature:

» Graphical editors fodrawing various types of diagms.

« A persistent data repository for organiziagd identifying object types.

» A browse or query &pability to enable client programs to view the contents of the
repository.

» An application program interface to the object repository.
» A type extension capability for new object types.
» A reporting system to support projetdcumentation standards.

The Information Modeling Facility should also addressrimfation structurig, access,
and integrity.
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Information Structuring

Information Structuring should support:

* A uniform modeling approach, applicable through analysis, design
implementation.

» The development of application architectures that include these sources of
enterprise information; lexry systems; products of domain analysis; and
purchasedibraries.

» The OMG Object Model.

Information Acess
Information Access should support:
» Secuity (access control)

» Transaction control

Referential integrity
» Concurrency control locks
« Multiple views

 Fine grained and course grained objects

Information Integrity

Information Integrity should support:
* Versioning
* Update

* Data dictionaries

3.2.2 Related Standards and References
ANSI X3 X3H7 OO Databases.
ANSI X3 X3H6 CASE Tool Integration Models.
ANSI X3 X3H4 IRDS Reposory.
ISO/IEC JTC1 SC7 Software Engineering.
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ISO/IEC JTC1 SC21 OSI: Database, SQL, IRDS.

ISO/IEC JTC1 SC21 WG11d&a Definition for Software Engineering.
ECMA TC33 PCTE Portable Common Tools Environment.

ISO/IEC JTC1 SC22 PCTRortable Common Tools Environment.
ISO/IEC JTC1 SC21 WG7 Opdistributed Processing.

3.2.3 Relationship to Components of OMA

The Information Modeling Facility may depend on:

OMG Object Model

OMG IDL

Relationship Service
Properties Service

Interface Repawory

Trader Service

Persistent Object Service
Change Management Service
Transaction Service

The OMG ObjecModel is described in theMA Guide The Reltionship, Pesisent
Object, and Transaction Services are describ€@0RBAsrvices;the Trader and Change
Management Services will be described in a future versi@OdBAservices.OMG

IDL and the Interface Repository are describe@@RBA: Common Object Request Bro-
ker Architectureand Specification.

3.2.4 Technical Issues

The Information Modeling System may bged to reate a type manager necessaigup-
port a Trader as described in RM-ODP.

3.3 Information Storage and Redvial Facility

3.3.1 Description and Requirements
The Information Storage and Retrieval facilities poise the higher level storage and
retrievalspecificatbns for distributed apijglations. These specificatis will be appta-
ble to a wide range of information services, including database access and information
highways.

Some of the facilities needed to describe a generalized standard interface for information
retrieval systems are:

* [nitialization service
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» Search service

» Retrieve service

» Access-control service
» Termination service

Z39.50 and HTTP are candtda for being an "information interface," but both are limited
and might not be able extensible enough to handle all necessary data types and transac-
tions.

Metadata is not only necessary taeetively search, retrieve, and view the inforroati
but it will also enable the sort of access ¢rists that will beequired by various provid-
ers for billing, privacy, and security reasons.

Currently, there is no standard fehat metadata should be provided or how it should be
represented. The Standard Generalized Mark-up Language (SGML) may be a candidate,
but it is not suitable for all data types and is not usiaiyadhered to. (The Imagery Gen-
eralized Mirk-up Language (IGML) MOIE has explored other options for spag&h-m

data.) HTML+, the standard used by Mosaic and the World Wide Web, is not strictly
SGML conpliant. There are groups looking at the metadata issues like the Coalition for
Networked Information (CNI).

The Repository Facility is a specialization of the Information Storage and Retrieval Facil-
ity to provide services to manage information resources including atatagpical
repository services include:

« Version and configration management
» Metadata and model management
* Notification of changes

» Constraintsand rules management

3.3.2 Related Standards and References
Standard Generalized Markup Language (SGML).
Hyper-Text MarkupLanguage (HTML).
Z39.50 and HTTP.
ANSI/ISO Structured Query Language: SQL89, SQL92, and the draft SQLS.
Open Data Base Connectivity (ODBC).
Wide Area Information Services (WAIS).

World Wide Web (WWW).
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3.3.3 Relationship to Components of OMA

Information Storage and Retrieval Facilities are closely related to a number of Object Ser-
vices:

TheQuery Service will provide a globally API for information retrievallhe IS&R
facilities may specialize th@uery Service spéicaton to provide higher level services.

TheTransaction Service. Transactions are a key capability of information stoeamk
retrieval, sdhe Transaction Service may be used in the specification for Information Stor-
age and Retrieval Common Facility.

ThePersistent Obgct Serviceis the foundation for storage.

TheSecurity Servicewill provide some fundaental specificatins for access control and
other security issues.

Specificaibons for the Transaction Service andd$t&ent Object Service are contained in

CORBAservices Specifcations for the Quergnd Security Services will be published in
future versions o€ ORBAservices

3.3.4 Technical Issues

The metadata service must be reconciled with the Interface Repository and the Relation-
ship Service.

3.4 Compound Interchangmcility

3.4.1 Descrption and Requirements
The Compound Interchange Facility provides a framework for the storage and inter-
change of data objects to support facilities like the Compound Presentation Feudity.
facility roughly maps to the persistent storage subsystemarhpaund document etni-
tecure.
The Compound Interchange Facility should address:

» Binding of data objects to a particular presentation manager.

» The annotation of these dathjects with arbitrary additional information
(properties).

» Conversion of data objects to different types.
» Exchange of databjects, both on-line (for example, via drag-and-drop or the

clipboard) or dfline (for example, email or via an external medsch as a
floppy disk).
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A linking facility to pass information from one object to another.

» A reference storage format of these data objecggdwvide a canonical

3.4.2 Related

interchange format.

Standards and References

Currently,none.

3.4.3 Relationship to Components of OMA

Currently,none.

3.4.4 Technical Issues

Currently,none.

3.5 Data Interchange Facility

3.5.1 Description and Requirements

The Data Interchange Facility enables objectatieroperate tlmugh exchange of data.
The Data Interchange Facility is used for many forms and kinds of data transfer, such as:

Interchange of domain-specific object representations. These object
representations might be generated using the Externalization Service. (The
Externalization Service is described@®RBAservice¥

Interchange of formattedata, which can include datafife formats,such as
TIFF, GIF, EPS, NITF, and so forth, and otfematted data.

Bulk data transfer.

Structured data transfer, such as transfer of OMG IDL- specified data types (that
is, without externalization).

Data interchange between encapsulated legacy systems.

In addition, theData Interchange Facility is also used for data interchange between
objectsand encapsulated software, for exampi¢grchange between a compound
document object and an encapsulated legacy application. In this example, the Data
Interchange Facility could provide a more ecor@@ihmechanism for providing this
interoperaHity, as ogposed to complete migration of the legaystem into a

compound documentbject.
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Data interchange may be effected, for example, through defining a protocol with which
objects publish the representations they support, defining mechanisms for registering
representations, and negotiating the best representation for interchanging information.
Data Interchange may requifiest supporting the registration operations that return
important representations, such as any of the numerous grépimcss used for

bitmap data or various document or product data interchange formats, and then
supporting negotiations that determiwvlich representation is best for the current
interchange.

Data Interchange may entail:

Provision for multiple representations. Methodologies for data interchange can vary
greatly, depending on the number of repnéstns an object's data may be expressed in,
and how dynamically thiset of representations may oge.

Methods for defining allowable representations.Interface mechanisms supporting
multiple representations for data interchange must address (@ithkcitly or explicitly)

how the set of allowable representations is defined. The set may be a static list of just
those representations of interest to a particular supplier (or group ofesgppltmay be

up to the individual objects to determine which repnesteons ey can provide, with the
formats determined privately beden the requester or supplier, or else asaltrof some
publishing mechanism.

Publication and registration of allowable representations. Publishing the representa-

tions an object supports might ene in a viaety of ways. De facto registion mght

occur via the type system. Adtatively objects might register theupported representa-
tions in the trader service or identify them in the implicit invocation context. Objects sup-
porting datanterchange may beequired to provide an operation that returns specific
representations by name, or a set of operations that returns a specific repoesentati

Both the list of allowable representations and/or the publishing mechanism may be based
on relevant industry standards such as the ISO Abstract SyntaxoN@fs$N.1) or EIA

CDIF. These standards may be incorporated into or endorsed for use lntelctiange
services.

Supporting different qualities of data interchange or different usage paradigms.
Negotiation may be necessary to guaranteeing that all information is preserved in an inter-
change. In the case of bitmap data, for example, resolution or image size and depth may
be important factors to dataénthange. The intended usemttrchanged datauch as
display-only representations versus editable representations, raapther important

factor in negotiation.

Economy of mechanismThis should be a key design consideration in the Daéa-|
change Facility. For it to have wide apphidiy, it must be simple tainderstand and
inexpensive to implement, yet provide substd interoperability benefits. Implementa-
tion should be equally feible for oth conmercial safware suppliers, corporate end-user
developers, and system igtators.

Interfaces supporting formatted data conversions Since most application objects use

unique data formats, conversion of formatted data enéiasfor interoperability. In most
systems conversion software is bundled with application software, so that the conversion
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functions are replicated throughout the system. In addition, bundled conversions are inac-
cessible to other applicatis, which inhibitsriteroperability with high fidelity (propri-

etary) formats. Provision of conversion interfacéswad reuse of conversion functions,

which reduces the software cost to provide datadhserge, and significantly enhances

the potential for interoperability. Wittonversion services, the Data Interchange Facility
can provide outstanding interoperability benefits as a standalone facility.

3.5.2 Related Standards and References
ISO Abgract Syntax Mtation (ASN.1)
OLE2 Universal Data Transfer (UDT)

OpenDoc Features related to Data Interchange: Clipbohjekc®, Linkage Obijects,
Drag&Drop Objects

Computer Aided_ogistics/Computer Aided Manufacturing (CALS/CAMS)
Electronic Data Interchange (EDI)

EIA CASE Data Interchangedfmat (CDIF)

File formats for data interchange: RTF, NITIHFF, PICT, EPS, Acrobagtc.
Information Processing and Interchange Functional Specificl&in 1208 -2)

Data Interchange and Sygestic Collateral Usage Study (DISCUS)

3.5.3 Relationship to Components of OMA
The Data Interchange Facility may depend upon:
The Externalization Service for object state intehange.
TheData Interchange Facility could be used by application developers with the follow-
ing related services anddilities. It isprobably not appropriate for the data ioteaange
service to replicate or specialize these service interfaces, but the Data Interchange Facility

should work readily with these services in @qglon systems.

TheCompound Interchange Facilityfor data intechange between compound document
component parts. Active data intkange such as linking, publish, and subscribe.

TheChange Management Serviceif copies with new representations are considered to
be new versions.

TheRelationship Service, to represent relationships or linkages between exchangeable
data. This may involve use of the Event Serviceotdynof changes to linked data.

TheData Encodingsand Representations Facility which may provide services for gen-
eratng and acessingencoded data.

TheProperties Service for attaching dynamically defined properties to interchangeable

CORBAfacilities Data Interchange Facility November 1995 3-11



data.

ThePersisent Object Service for persistently storing intehangeable data.

3.5.4 Technical Issues

None.

3.6 Information Exchange Facility

3-12

3.6.1 Description and Requirements

Information exchange is the ability of information appliances to exchange different kinds
of data and operations between themselves. The information exchange can happen from
one information appliance to many and from many to one.

Three layers of interchange are considered. These provide the mechanisms for achieving
information exchage. However each layeruseful in its own right and may be used

without needing to use the higher layers. lItis also likely that demands from the highest
layer may require some enhancements to the lower layers.

Two different types of informatioaxchange are also considered here: medaatddon-
mediated information exchga. Mediated exchangefers to the use of an intermediate
program to collect and combine different kinds of data and/or operations to respond to
user queries. Non-mediated refers to direeg on one exchange of data and operations
between systems.

Layers of Data and Information Interchange
There are three layers which can be considered as follows:

» Lowest Level "Infrastructure" - ORB Interepability

» Medium Level "Enabling Technology" - Object Data Interchange Service

» Highest Level "Semantics" - Inforation Exchange Fdiy
The lowest level provides the transfer of formatted data. This is a simple wayotdirs
ing predefined data which is understood both in termsrofdt and seantics by both the
sending and receiving systems. Theadttre of the data is defined in OMG I2ind any
changes need to be agreed anglémented at botands.
The medium level consists prarily ofthe sending of data objects. These provide a
means of exchanging a much richer set of information than simple data structures but tend

to raise problems of how to identify and understand the methods that should be used to
access the data .
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A specific case of data objects can provide aégimData Service. In this model stan-

dard methods are provided to access and manipulate the data. This enables not just the
type of each data item but also its name and context to be sent and inspected. This data
structure does not need to be ordered as each item can be identified by its name/context |
enables systems to communicate by using a common reference model rather than needin
to know specific characteristics of the other party. It does not however try to define the
common reference odel.

Information exchange is the highest level of interchange between systems. It is not lim-
ited to traditional data nor is it limited to the passing of structured sets of parameters. It
may result iragents or mediators undeking searches on behalf of the requester and the
results may exist nowhere else in the system.

Mediated Information Exchange

Information exchange is different than object data exchange. Object Data exchange refers
to exchanging objects of imtestbetween appliances and operates at the Medium Level
defined above nformationexchange, on the other hand, operates at the Highest level and
refers to the establishment of a virtual information netvbetkveen appliances, between
appliances and mediators, between mediators themselves. It also refeexahtrge of
different types of data including nat&tions,agent programs, and data through this net-
work.

The virtual information network is edilished by the use of mediators who assemble a
network of information appliances to respond to queries from other appliances or from
users. The vival informationnetwork is aractive pipe linehtat contantly maintains the
state of the informatiorosirces that are connected to it and propagates data and state
change information through that network. This virtual informatietwork can be recon-
figured at any time.

The types of information that can be exchanged through thigkinformationnetwork

can include data objects, but is not limited to it. The information can be data objects or
agent programs or events or nigéfions or other types of information not normally con-
sidered to be "data" in the context of detahange.

In the rest of this document, information appliances also referd@atoes unless explic-
itly differentiated.

Infrastructure

This is assumed to be provided by an Object Request Brokdeffasd inCORBA: Com-
mon Object Request Brokerchitectureand Specification and is not discussed further
here.

Object Data Interchange Service

This enables the transmission of seritatly enricheddata by providing a packaging and
communication servicketween data objects. It provides a general purpose vehicle for
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semantic communicati. It needs to provide a packetmat that is explicitly defied and
closely related to the object model used by the Object Data Interchange Service.

The Object Datantterchange Service needs features to support interaction with autono-
mous systems. Interaction with autonomous systems are by natcérasious and con-
nection less. Finally, it needs to support transparent use of underlying security
mechanisms.

Information Exchage Common &cility

In order to support mediated information exchange, the following services have to be pro-
vided by information appliances or mediators deployed in between them:

« Content language service
e Vocabulary service
« Communication service

 Interaction control service

Content Languageservice

In order for two information appliances to be able to talk to each other, they need to sup-
port the same langga. This is broader thaungt a file format and schema language. The
content language needs to be able to not only represent data instances, but also agent pr
grams and protocol degptions.

By language we mean a commonly agreed to, computer represemigjgetable, lan-
guage (preferably with BNF). This language is used to exchange content and can be dif-
ferent from the language used for communication. The language needs to:

» Support unmbiguous representation of vocabularies.

» Support organization of and mapping between vatalp libraries.

» Support expression of transaction kwiedge betweemformation appliances.

» Use a Vocablary service, because common vocabularpéeded for information
appliances to be able to talk to each other. The vocabulary udefined in the
content languagelhe\bcahulary serviceneeds to be flexible to support
expression of schema, class lattices, antlingua. (Ontilinguaare organization
of data expressed itirgt order predicate calculus.)

The Vocabulary service needs to support mapping of external concepts into the common

vocabulary. External concepts are entities represented in the proprietary representation of
the information appliances.
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Communication Service

The Communication service is used to package the content language and itsavi@sabul

for transmission between the systems. It uses the Object Data Interchange Service as the
general purpose tiecle for this. It needs teupport explicit repres¢aton of administra-

tive information associatadith the commuration, the language being used, and the
vocabulary being used.

Interaction Control Service

Finally, the informatiorexchange service needs to suppogldishment of a virtual infor-
mation network, control the interactions between the information appliances in the net-
work, and manage the network itself. t&idishment of a virtual information network is
achieved based on the capabilities of the information appliances. The contterat-

tion involves support for redexing of interest in change wiformation (a publish/sub-
scribemodel), control of flow of information between the systems (streaming control),
and other types of control. Finally, management of the network involves recruiting new
members into the network, cleaning up the network of non geEating membergand
shutting down the network.

In addition, the interaction control service needs to support several additional functional-
ities to support interaction between mediators and information appliances. These include
multi-casing of messages and facilitation of mediators bgiaters.

3.6.2 Related Standards and References
EDI
CCITT Abstract Syntax Ntation One (ASN.1)
3.6.3 Relationship to Components of OMA

These relatiorfsps have already been described in Description and Redaniteimn page
3-12.

3.6.4 Technical Issues

None.
3.7 DataEncodingand Representatidracility

3.7.1 Description and Requirements

Data encoding and representation standards can be thought of at the lowest layer of the
Information modeling protocol stack. drfation storagand retrieval, and information
modeling all depend upon the facilities defined for encoding and representing data as it is
passed between systems and apptins. Data encoding and repentation standards
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allow for the exchange of information across networks of heterogeneous computer sys-
tems by providing a common informatiomodel and a common way of encoding informa-
tion within that model. Encoding must support not only attaraata, but other sorts of
data as well, including imagery, graphics, nmétiadocuments, andectronic mail.

Many different schemes and algorithnxéséfor encoding or compressing data, and for
representing it in someanonical form as itis passed between heterogeneous systems.
Different systems will undoubtedly require different classes of encoding algorithms or
representation schemes. For instance, soméeafphs whichprocess imagery may be
mostconcerned with speed, and able tetate a very lssy compression algorithmvhile
another application may be masincerned with undetectable loss compression, and will-
ing to suffer performance penalsi This prolifeation ofschemes has resulted in tieed

for a common interface among encoding and representation schemes.

The Data Encoding and Repeatation Facility should provide interfaces to generalized
services for:

» Data compression

» Data decompression

» Conversion from internal representation to canonical representation
» Conversion from canonical representation to internal representation

The interfaces defined should provide a capability to specify the sort of data to be
encoded, and quality of service regumirents, such as acceptable loss or performance.

3.7.2 Related Standards and References

Multipurpose Internet MaiStandard (MIME) from the Internet Engiaring sk
Force, RFC 1521 & RFC 1522.

ISO Joint Photographic Experts GroufPEG)compression standard for imagery.
ISO Motion Picture Expert&roup (MPEG) commssion standard for video.

Sun Microsystem's eXternal Data Representation (XDR), RFC 1014.

CCITT Abstract Syntax Notation One (ASN.1).

CCITT V.42bis for compression of data transmitta@ér communications networks.

Huffman Coding algorithm.

3.7.3 Relationship to Components of OMA

TheTrader Service could be used to select among a range of available essiqn
algorithms and services, and canonical representations.

TheSecurity Servicemay be called upon to guarantee the sdfgatg of enoded data.
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TheRelationship Servicecould be used to indicate a relationship between an original
data object and its canonical or compressed form.

The Change Management Servicenight be used to monitor different versions of a data
object as it is encoded with f#ifent quality of service pameters.

3.7.4 Technical Issues

None.
3.8 Time Operations&cility

3.8.1 Description and Requirements

The Time Operatins Facity provides a standard way of repeating a Date/Tim&roup

(DTG) as an instance of a time stamp, a duration of time, and a spenifiowof time

between two time stamps (a start and ending time or a start time and a duration). Services
should manipulate time insteas, pgform comparisonandarithmeticoperations on time
instances. Services should be provided to convert time instances to strings for presentation
and printing.

The Time Facility must be able to provide these services:

Set time | date stamp

Set (specify) a duration

Computeduration from a provided time stamp | another duration
Providetime stamp

Comparison of time stamps | durations | timirdows ( <, =, >)

Determine if a timavindow falls within another time \wdow (i.e., 2-4 pm wthin 1-5
pm)

Determine if oneiine window overlaps another ( 2-4 pm overlaps 2-3 pm)

Related to a time stamp, provide:
» Day of month
e Days in month
» Days in year
e Day

» Daysleft in year
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Identify leap year
» Day name

* Month name

Month index into year (i.e., February = 2)
* Year

* Number of hours | minutes | seconds since midnight

Related to a duration, provide the number of days | hours | minutes | seconds |
milliseconds represented.

Set gart | end time of time indow
Set gart time +duration of time wndow
Compute newime window based upoexisting timewindows

Related to a time window, provide:
» Start |endtime

» Duration

Convert time stamp | duratiorwjndow to string formpresentation

3.8.2 Related Standards and References

Open Software Foundation, Distributed Computing Environment: Time Service.

3.8.3 Relationship to Components of OMA

This facility is a specializatn of the Time Service (see OMG Object Services RFP3).

3.8.4 Technical Issues

None.
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4.1 Overview

System Management Common
Facilities 4

System Management Common Facilities should provide a set of utility interfaces for sys-
tem administration funains. Thesenterfaces abstract basic functions such as control,
monitoring, searity managment, configuratin, and policy that are needed to perform
Systems Management operations, such as adéivgsers, seitig permissions, installing
softwae, and so forth.
The classes of user identified for System Management Common Facilities include:

» Computer System Administrators (User)

» Management Application Developers (Developer)

» System Service Providers (Service Provider)

» Computer System Resource Plan (Enterprise)

System Management Common Facilities have their owguenview of aygstems archi-
tecture.

Resources are the entities within a system that require management. Resources can
include physical ®tities(such as printers or routers) and logical entities (such as users,
groups, apptiatons, and other common facilities).

For a resource to be managed it must provide a management interface or have it providec
by a proxy, and take part in management intemas such that it becomes anaged
resource.

The OMG has developed architecturalsheme whereby resources within the enterprise
are viewed as manageable components. A manageable componentatiyiaitoke a
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Systems Manageent Facility, aliough usually this class of facility will be used to man-
age components. Tools will be developed to aid in this mamagteeffort.

Systems Manageent Facilities are as follows:
* Policy Management
* Quality of Service Management
* Instrumentation
» Data Collection
e Security
» Data Collection
» Security
» Collection Management
* Instance Management
» Customization

* Event Management

4.2 Description an®Requirements

Policy Management

Policy Management provides a common interface that supports the definition of policy
and its application to manageable components. Policy is used to provide control over the
creation, deletion, and moditition of nanageable components.

This facility allows administrators to be able to define their own policy. It also enable
administrators to definkeoth the default values for object attributes and the rules to vali-
date the modifiation ofthose values.

Policy Management provides the functionality that supports the ability to group resources
into policy regions over which a set of padis is defined.

Quality of Service Management

Quiality of Service provides a common interface that supports libeice of service lev-
els for availability, performance, reliabilignd recovery.
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Instrumentation

Instrumentation facilities provide a common interface for the gathering, management and
dissemination of resource-specific data in support of systems management.

Facilities that might be defined include:

Workload. For example: invocation per second on an object from bothcagiphand
object point of view; object create counts; object delete counts; clients pet; diigates
per second.

Allocation of Objects to Physical ResourcesFor example: objedbcation; object repli-
caton; object failure due to host crash, network crash, disk crash;

ResponsivenessFor example, invocation response time; invocation throughput; object
availability; object system errors; locate delay.

Data Collection

Data Coléction facilitiegprovide a common interface to information gathering functional-
ity in support of systems management. Datadetithn facilities identifiedhus far are:
Logging and History Manageent.

Logging provides a common interface that supports the recording and storage of informa-
tion relevant to systems management. For instance, keeping records of system events.

History Management providescmmmon interface that supports the atmr of and access
to archived data.

Any manageable component may have a history, which is a recordarfdaike\ents

related to the coponent. An example dhis kind offacility is an interface that prodes
for the query of a manageable componensthy.

Security

SecurityFacilities provide a common interface for the management of the security of sys-
tem resources. This is distinct from thgpiementation ofecurity mechanisms.

Collection Management

The Colledbn Management Facility defines operations requirdthice two way refer-
ence relationships between etfs. It enables the resulting leafions to bejueried or
have operations applied to the members of the callectihe ollectionfunctionalty is
required to allow admistrators to interact naturally with apgditons.
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Instance Maagement

Instance Managuent facilities providenuch of the required infrastructure for objects to

be logically associated and managed with othexaibjvhich support a common interface

and are subject to common policies. It defines the fundamental operations which support
the management of multiple instances of an object type.

Scheduling Management

Scheduling Management requires thefgrenance of certairasks on a regular basis in a
controlled manner. Aaility is required to be defined in a flexitdad precise manner
which reliably performs thesagks under the control of particular stimuli.

Customization

The CustonrationFacility provides a mechanism for object instances to be extended
dynamically while retainingype safety. This allows application objects to bewrcéd

and customized once there are instances in place withoutamtitadj existing object ref-
erences. Examples of this mightinclude replacing a printer with a more functional model.

Event Mangement

Event Management facilities provide for the generation, registration, filtering, aggregation
and forwarding of event notifatons to management applications. They must provide
facilities for applications to reliably receive natHtionsusing complex filtering rules.
Enabling automation of an action associated with events is the key aspect to move to a
proactive mode of operation.

Other Services

Other potential System Management Common Facilitieadiech Process Launshrvice
and a Consistency service. Theaegilities araunder investigadn by X/Open and are not
yet fully defined.

4.2.1 Related Standards and References

X/Open Resolution 20-8nterfaces for a Distributed Systemamdgement Framewaork
(IDSMF).

X/Open Systems Managemt: Reference Model (XRM).

Tivoli Systems, Tivoli Management Environment (TME), propos&/@pen SysMan.
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Network Management

SNMP. The Internet version of Network management. Ovef@0 MIB variables
have been defined.

CMIP. The Telephone Company version of Network Management. (P@ONNT
from Network Management Forum describe the basic Managed Objects Classes.

SNMP to/from CMIP to CORBA Tr anslation:

Joint X/Open NM Foruninter-domain Management (JIDMB3k Force has produced
several documents for convertingl8P (MIBs) and CMIP (GDMO) defiitions into
OMG IDL.

OIW NMSIG-94/086m Translation of CMIP/ASN.1 Spec to CORBOL, January 24,
1994,

OIW NMSIG-94/085m Translation of SNMPv2 MIB Spec to CORBA-IDL, March 2,
1994.

OIW NMSIG-94/084m Comparison of OSI,MI5, Internet M.OModels, July 14,
1994,

Middleware Management

OSF DCE OSF (http://www.osf.org:8001/) had a working groupimstrumenting
DCE. The two main documensse:

R. Friedrich,Requirements for Performance Instrumentation of DCE RPC and CDS
ServicesDCE-RFG32.0. (http://www.osf.org:8001/dce/dce-rfc/rfc-
archive/rfc32.0.txt).

R. Friedrich, Standardized Performance Instrumentation and Interfaces for the DCE
DCE-RFC-33.0 (Nopublished).

System Management

X/Open Systems Management Working GroupThis group has a work program that is
focused on providing spéidations for Distributed Systems Management. It has a pub-
lished a Reference Model (referenced above), andrierdlyr developing a speafion

for Systems Management Services necessary to provide a Systems Managament Fr
work based on CORBA. It is also advancing the work of the PM#é&8 below) which
may soon become an X/Open Préfiary Specitcaion.

Performance Management Working Group (PMWG) of X/Open and Computer
Measurement Group (CMG).PMWG isdefining a Universal Measurement Arigdure
(UMA) and has three documents available via anonymous ftp (tarpoumesntal.com).
PMWG is a mature specificati@and some implementations may appear soon.

Posix Datapool, <pub/pmwg/<pub/pmwg/dcispec4.0.ps>>.
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Measurement Layer Interface (MLI),<pub/pmwg/mlispeg¥s2.

Data Capture Interface(DCI) <pub/pmwg/dcispec4.0.ps>.

System Management for the PCDesktop Management Task Force (DMTF) has
several documents on how system management works for the PC and with the Desktop
Management Interface (DMIThe DMTF mailing list deals with issues related to the
Desktop Management Task Force and the Desktop Management Inteffaee.

mailing list is available at this address:

dmtf-info@sun.com

DMTF materials, including a white paper, plan-ahead guide, various press releases, DMI
refeence code, and draft version 4.5 of the DMI specification, are available via anony-
mous FTP from:

aurora.intel.com: /pub/dmtf/Spec
gatekeeper.dec.com: /pub/fosidmtfSpec

NIST Distributed System Managementin June 1994, NIST has started a new group to
work on system management. This effort is faogi®n ISO OME. Theantact for the
work group is:

jhungate@nist.gov.

4.2.2 Relationship to Components of OMA
It is envisioned that hardware vendors will detiORBs bundled withheir native sys-
tems and with a standard set of System Managementdoes (facilities)Thesdacilities
would provide the capability to control, configure, and monitor system resources.
Other Common Facilities and Object Services should specify the management interfaces
needed in order to manage them. For example, Security and Time Facilities and Services

require management. These interfaces should incluaétaning, control, and configura-
tion functionality.

4.2.3 Technical Issues

None.
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Task Management Common
Facilities 5

5.1 Overview

Task Managemenactilities povide an infastructurdor applcations and desktops that
model and support the processing of user tasks. Thetiofitase contains facilities for
managing user and project workflows, rules, and commation. High level mgsages
communicate requests—originateduser trangctons in a task-oriented human inter-
face—to Task Managemeradilities. Fgure 5-1 on page 5-1 shows the components of
Task Management.

Workflows Agent Rule Manage ment Automation

Facility Facility Facility Facility
* Flows * Functions * Scripting
* Long * Agents interface
transactions * Storage
management
* Interpri tation Q
High level
messaging

Object Request Broker

Figure 5-1 Task Management Facilities
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Tasks can be composed of a single, short operation such as an ad hoc query or contain
many repeatable serihdparallel operations that contie between user sessions, such as
group authoring or engineering design projects. Tasks are created, as user or project unit:
of work, by identifying the information object to process and binding this object to a
workflow definition. The information object may be a simptecture sch as an email
messgge or a complex structusach as a compound document or product design with

many levels of hierarchy. Regardless of size and aaxitpl the information object

bound to the workflow represents the object of the task, such as a message, a document, c
a product design.

Workflow definitions identify functions that can range from simple tools to intelligent
agents. Functions arelseted or automatically exuted by the evahtion ofconditions
expressed by rules. The rules specify access (in multi-user workflows), flow sequence,
and conditions for executing arefininating functns. Flow sequence, or the marking of
steps in a flow, and function initian/termination are usually determined by evaluation of
the bound information object state. Functions aseatunits that contain information
specifying how they are invoked within their execution emunent. Workflows may be
structured in comtinment hierarchies to reduce complexitd to facilitate inter-operabil-

ity between heterogenous workflow managers. Workflows may be derived from, and
inherit from, other workflows.

With scripting, graphicaknd other usenterfaces tasks are creatmud then processed by
users interacting with the system. User requests are mapped to a set of high level mes-
sages that implement the request. Examplesdeatietrmineworkflow state, query
information object state, query access criteria, lock object, and start function. As these
messages represent user teaisns messaging facilities must assure reliable delivery
with store and forward support. Messagiagilities also providehange notifiationsup-

port by event type registration and multi-cast messages. Evditatmn may be used

by Task Management rules to trigger or prompt handling of changes in components of
information objectbound to the task.

Task Management, like Information Management, has a general relationship and several
specific relationisips with other Common Facilities.

The general relationship is that Task Management provides execution services used by all
other Common Facilities.

Task Management uses Information Mamaget facilities to create, destroy, relate,
access, versn, and locknformation objects. Itis used lyser Interfacedciliies as the
infrastructurebehind a task-oriented human interface. Task Management Facilities use
most of the Object Services, ioding Event, Life Cycle, Pegent Object, Transaofi,
Relationship, Query, Concurrency Control, and Change Management. Tagleluhama
facilities also support apghtion taskand system management tasks such as enrolling
users and installing code.
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5.2 Workflow Facility

5.2.1 Descrption and Requirements

The Workflow Facility provides management and coordination of obijleatsare part of a
work process for example, purchase process.
The Workflow Facility should provide support for the following:

Production-based workflow, which is a structured, pre-dedid process that are governed

by policy and procedure. This type of workflow tends to be department orzatjani

specific and is usually implemented by IS teams. Areas in which this type ldfawmor

are applicable are: configuration management, service requests, documentamaditing
review, and "corporate” services such as travel requests, expense vouchers, and purchas
orders.

Ad hoc, or coordination-based workflow,which are evolving workflows defed by one
or more people to support the comation ofknowledge workers. Thigpe of workflow

is not predefined, and is intended to support knowledge workers in their dailyiesti
Areas in which this type of workflow are applicable are ad hoc tasking and requests;
developing a strategicg; and quick reaction requests.

5.2.2 Related Standards and References
ISO X.400, for mail eabled applications.
Object Data Manageme@roup,for database based group applications.

Workflow Management @Galition, Glossary August1994.

5.2.3 Relationship to Components of OMA

The Workflow Facility is related to several Object Services. It relies on the:

Relationship Serviceto permit the modeling of workflow processes as collection of
related objects.

Event Service,to notify and propagate information regarding events that have occurred
within a workflow process.

Data Interchange Serviceto converfrom heerogeneous formats where work processes
span users on heterogeneous applications oo piasf

Change Management Serviceto maintain audit trails of modificatiomsade by difer-
ent users to a process or a shared object that is manipulated as part of a process.

Security Service,to limit access to a shared object within a workflow and for invoking
certain sub-processes.
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5.2.4 Technical Issues

5.3 Agent Facility

None.

5.3.1 Descrption and Requirements

The agent infrastructure is made upstdtic agentsand mobile agentsStatic agents
communicate with each other through mobile agents. Static agents may themselves
solve some problem (for examplemail sortingagent) or may be wrapped around
existing applications to provide new functionality (such as a reservation agent that is
wrapped around a flight schedule database system). Mobile agents represent the
"intelligent messagetoncept. They arsimilar to mailmessages. As such they may
contain data, programs, procedure calls, genpts,and so forth. In ddition, they

also contain administrative information to be used by stajents.

Agent infrastruaire will address a number of end user and developer problems in the
emerging informatiorhighway. First, agents efbad bookkeeping andagnitive loads
from theend usek. Second, static agents can make isjims for existingégacy appta-

tions to be "face-lifted" with more capabifityThis approach not only makes pibss
integration of ¢gacy gstems, but also allows development of large systems in an asyn-
chronous and staged manner. Third, agefnestructure can supportamile computing
a_mdsflynamic coiuration of operational systenused in military ancivilian applica-
tions'.

Agent infrastruaire layers higher level semantasd dynamic, behavior basederac-
tion on top ofOMG's object based seéces. In addition, agent infrastructure supports
interaction of mobile computing dexs with land based computing devices. These func-
tionalities are supported through a logicatatecture that modularizesd sepates the
specification of services for the mobile and static agents.

First, the services are modularized by grouping them as servicesabig agents offer
and services thataticagents offer. Second, within eachtibése modular specifications,
services are layered.

These services are described in the next section.

Description and Requirements: Mobile Agents

The services of mobile agents are layered to support inter-operabilitpdretarious
types of static agents. First, in order to support integration of legacy applications into an
agent network, the mobile agents providmatent servicelhe content service separates
the specific content in the mobile agent from other networking and communication infor-
mation that may @ompany it. Apptatons attached to static agents usually deal only
with the content. Second, to supppeer to peer, asynchronoaemmunication between

SchwartzE.l., Software Valets That Will Do Your Bidding in Cyberspdte New York Times, 9 Jan 94.
Wiederhold, G., et. alToward Mega ProgrammingCommunications of ACM\lov 1992.

Kantrowitz, B.The Butlers of the Digital Age Will Be Just a Keystroke ANaywsweek, 17 Jan 94.
Neches, RDistributed Collaborative EnterprisesVhite Paper, ARPA.

5-4 CORBAfacilities:Common Facilities Architectird.0 November 1995



3

static agents, mobile agents yicle communication services. Finally, mobile agents also
contain instructions and administrative information throughmtkesageesvice.

Content Service

Mobile agents provide way forsending and receiving contents that are either processed
by static agents or (usually) processed by othelicgiphs attached to thetatic agent.

The content can be in ASCII or binary format. For example, a content in a mobile agent
may be an SQL query (in ASCII) or a bitmap image to be analyzed.

Communication Service

A communication service allows the mobile agent to identify the sender (a static or
mobile agent), receiver (another static or mobile agent), and the mobile agent itself.
These identication features support truesynchronous, peer to pegymmunication
between static agents.

Message Service

Since static agents may not wish to understand the contents of a mobile agent (in cases
where the content is to be dealt with by an application attached to the static agent), the
Message service supports a way for the mobile agent to tell the static agent:

» An action to perform (a performative, for example, query, assert, and so forth).

» An optional service to describe the language of the content and the set of words
used in that language (its datictionary).

The static agent will use this information to perform the correct meta detieh. For
example, a meta level action may be to invoke the services of thieatippl athched to
the static agent through CORBAesages. Another may be to update the adventss
registry of CORBA.

Description and Requirements: Static Agents

This section describes static agent services under two categoriesamasisénsion.
Basic services are supported by all static agents. On the otiir dydensions are sup-
ported by agents perming various rolesnd need not be supported by all static agents.

The static agent's role is to process thégparative in a mobile age. Thestatic agent
keeps two types of information in its database:

* Its capaHbities and services that it suppofisformation).
» Capabilities and services thadve beerassiqed to it by other agents (goal).

The static agent services are designed to support multiple conductivity, architectural, and
communication choices thaan be made by apghion developers. The statgent ser-

vices supporpoint to pointconductivity, multi-castingconductivity, andoroadcast type
conductivity where the number of e#eers is noknown. Static gents can be accessed

by other agents using explicit addressing (such as the Internet domarsiaiglischeme),
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symbolic addressing (for example, OMGRIKIL-AGENT), or using declarative address-

ing (for instance, the agent most suited to dealing with queri€3M@'s publications).

Agent services can be implemented using blocking schemes (synchronous) or using non
blocking schemes (non synchronoushdtly, all static agents on a network are assumed

to be known aboot-strap time by a static agent or the static agent may support dynamic
addition and deletion of static agents on the network.

The basic static agent services are designed to support the following ordered model of
interaction betwen static ages:

 Establish communication context by assertamgl disc@ering the types of
interaction that can beditfully had between theeommunicatingagents. The
basic information servicesupport thisneed.

* When context is established, query and respondi¢oies. Static agents may
want to control this interaction. Basind advanced query services, g&tion
services, and assertion services address this step.

* In a complex architecture with multi-casting, point to point communication, static
agents may use the servicesfadilitators, routersand soforth. Capability
definition, networking, anddcilitation servicesupportthis need.

« Finally, a number of services are provided to suppomleros thahappen in a
dynamic architecture. These include database services, error correction services,
and so forth.

Basic Services

The services described here, basic services, are expectictatic aents.

Basic Information Services

The static agent supports performatitiestcan be used to inform other static agents the
contents of its information baséhe static agents can téflat an information element is
present in its information base, can dewy unteliwhen it denies an earlier tell.

Simple QeryServices

A static agent supports the notion of responding toiggi@rith only one answer (instead
of a series of them). The senaan be used tevaluatea query and simplify it; can be
asked taeply to a query; can basked)if the content in the mobile agent matches any of
the items kept in the server's information bas® beasked)-aboutall the items that
matched thenobile agent's content; teh the first set of schema ialles of the static
agent information base that rolaéd the content of the mobile agent throaghk-one;
return all the schema variables of the static agent information base tichethétte con-
tent of the mobile agent content; and retuom completion staturoughsorry.

Multi-response Query Services

A static agent can return responses as a stream, which whendgkéret, make up the
response. It castream-aboutall the matches ostream-allthe schema variables that
matched.
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Assertion Services

A static agent can be askedachieve(make true) the contents of a mobile agéyudi-
tionally, it can also be asked to unachieve (make un-true) the contents of a mobile agent.

Generation Services

Static agents support performatives to deal with multiple responses. An static agent can
ask another tstandby after collectinghe responses to a pemative Additionally, a

server can besadyto respond to deal with requests for responses tofarpative. Fur-

ther, a servetan be asked to send thextresponse or theest.It can also be asked dis-
cardresponses that have been collected for Bopaative. Finally, a server can be asked

to process generator.

Capability Definition Services

Static agents can advertise their ahility to respnd to particular péormatives.

Notification Services

Static agents can be usedntify other static agents to perform some function for them.
Static agents can subscrittechanges in response to afpenative. Additbnally, static
agents can monitor other static agents.

Extension Services

The Extension Services are supported by some, but natat; @ents.

Networking Services

Static agents can network other static agents. They do thegisyer{ng) themselves and
unregiste(ing) with other static agents or by asking a responding serf@mtard perfor-
matives or bybroadcasfing) performatives with all the registered servers (multi-casting).
Additionally, they can stablish gpipe so thatany performative coming to a static agent
will go to the static agent piped to it. Finally, static agents carbadsda pipe.

Facilitation Services

Static agents caloroker (one and allpther agents to rpend to a pdormatve. Addition-

ally, they carrecommend (one and ahfther agents who are well suited for dealing with a
performative and carecruit (oneand all) other agents to deal with a fimmative. The
static agent wilforward all the performatives that the recruited agents are suited to pro-
cessing to the recruited agent(s).

DatabaseServices

Database services are pmet to deal with agents that may not understand the notion of
truth vabies.Insertadds the content of the mobile agent to the information base of an static
agent.Deleteremoves the content of an mobile agent from the infoomdiiase of a static
agent.
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Adaptation Services

Static agents can use adaptation services, such as rate or interface, to deal with the
different throughput support provided by the underlying transport methods (for
example, SLIP vs. 100 MBit ethernet TCP/IP) and to deal differing frame size
requirements of the application (for example, video data versus SQL queries).

Error Correction Services

Static agents can be tnscted toadopt different error correction strategies for different
types of mobile agents and different networking architectures.

Automatic Re-transmission Services
Static agents can be askedpaiori or on derand to retransmit responses to rf@mas-

tives. Albng with the error corréion service, this seice supports agent communication
with mobile receivers over land line and cellutatworks.

Registration Service (Home and Visitor)

Static agents will support repositories that cauged by mobile agents to dee their
home, current locatiorgndtheir destinatin. Thisinformation will be used by the static
agents tdfacilitate the appropriate mix of resources to address the needs of the mobile
agents.

Security Services

Static agents support two different services for security. First, static agents can be asked
encrypt responses. Second, static agents will usRelgéstration Servicéo control the
type of access mobile agents can have to computing resources.

ManagementServices

Static agents may need to be managed as a computing resource by network atbrsnistr
Static agents will provide performatives to bamaged by network managers (or software
tools used by them).

5.3.2 Related Standards and References

Agent Communication Language Specifications:

Widerfold, G., et al, Kowledge Query Manipulation Language (KQMLjaf
Specification,(draft) June 1993. ARPA Knowledge Sharihgtiative. Availablevia
ftp from ftp.cs.umbc.edu in pub/kgml/kgml-spec.ps

Background articles:

Geneserth, M. and Ketchpel, S.®pftware AgentsCommunications of the ACM,
July 1994,

Finin, T., et alKQML - A Language and Protol for Knowledge and Information
ExchangeTechnical Report CS-94-02 0@puter Science Department, University of
Maryland, Baltimore. Available via ftp from ftp.cs.umédu at /pub/kgml/kbks.htm
and associated .gif files.
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5.3.3 Relationship to Components of OMA

The services described in the previous sectioae based on an agem@mmunication
language and protocol call&howledge Query Manipulation Language@KiL). In the
following sectons, we assume KQML to provide detailed responses. However, the answer
will also apply to other agent commurica language and protocol that support the ser-
vices decrbed above.

Possible Interactions with Object Services
Event Service

KQML servers (static agents) will be able to tise Event Service (specified in
CORBAservice} Since the model of communication assumed in a KQML server is
asynchronous, it will be able to use the services provided by the Event Service.
However, the KQML server will declare its own specialization of the events and event
channels specified iICORBAservicesKQML servers need to Heplemented as UN-
typedevent channebbjects.

Naming and Life Cycle Services

Neither static agents nor mobile agents makg assumptions about naming or life
cycle of objects. Therefore, they will be able to l&ening and Life Cycle Services,
which are described iIGORBAservices.

Services to Be Used \Wiut Major Extensions

Archive, Backup/Résre, Instantiatiorand Adivation, Change Managemeninplemen-
tation Repository, Interface Repository, LicemsiReplication, Sexity, and Threads.

Services to Be Used With Possible Major Extensions

The Concurrency Control, Exterredition, Relabnship, and Trarstion Servies would
be used with major extensions. Those services are descrillORBAserices Other
services that could be used with extensions include DataHatege, Data, Opefanhal
Control, Properties, Quergnd Trader Swices.

CORBA

The preferred wde for KQML servers (static agents) tadract with CORBA is tlmugh
the Dynamic Invocation Interface (DII).@ML mesages (mobile agentsan be sent to
KQML severs (static agents) through the Dynamic Invocation Interface.Dlhés
described iCORBA V2.0

OMG Object Model

As previously discussed, CAISS uses the services of the OMG’s Object Services and
CORBA, according to an object orientedarl. However, the exactqdiles and compo-
nents required need further study.
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5.3.4 Technical Issues

Static agents present two technical issuetalggrotocol and the Traastionand Concur-
rency Control Services.

Static agents communicate with each other through agents. Contents of mobile agents
may contain data, programs or procedure calss§ages). In particular, mobile agents

may carry messages that access Object Services. This may imply that Object Services
may need to be specified using a serial protocol, rather than, for example, an API.

It must be determied whetter the underlying models used in the ConawyeControl

and Transaction Services supporhife agent transactions cectly. The oncept of con-
currency control and integrity constraint management is not well specified for systems
that are distributednd autonomous (which static agents are assumed to be). Only a loose

notion of concurrency control and igtity constraint management can be supported for
the agent interaction model.

5.4 Rule Management Facility

5.4.1 Descrption and Requirements
The Rule Management Facility provides for declarative event-condition-action rule speci-
ficationand processing. Rule management involves the acquisition, management and exe:

cution of rule.

The Rule Management Facility will provide a rules speaiion bnguage and rules exe-
cutionengine.

The Rule Management Facility should address:

» Uses of rules (database management system integrity, constrairk8pwo
triggers ancknowledge base management systems queries).

» Forward chaining, backward chainingertainty factors.
 Active rules, deductive rulefmtegrity constraints.

« How rules relate to OMG IDL inheritance hierarchies (for example, right-hand-
side of rules as message bodies, rule inheritance).

* Rule maintenance (for example, insertion, deletion semantics).
» External representatiorend interchangérmat for rules.

» Federation of rule management (for example, composing rules services,
accommodating heterogeneity and distribution in communicating rule services).
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5.4.2 Related Standards and References
X3J21 Specification languages Z and VDM.

X3T2 Knowledge Interchange Format (KIF), conceptual graphs and conceptual
schema modeling facilities.

ARPA Knowledge Sharing Program including KIF, KQML, Ager#ediators and
Negotiation.

Prolog, OPS5.
KBMS systems like LOOM, Neuron Data.
Active DBMS systems like Postgres, ODE, A%, KBMS.

5.4.3 Relationship to Components of OMA
The rule managemerddility depends upon the following:
* OMG IDL (mandatory).

» For active rule driven systems, tB@ent Service, as described in
CORBAservices.

« For distribution, persistence, security, versioniaggd meta data repository: the
CORBA specification; the Persistent Object Service and the Security Service.

5.4.4 Technical Issues
» Granularity of rule sharing acrobgterogeneous rule-based systems

» Rulebase validation (for example, detecting cyclic rules, subsumption,
inconsistency, redundancy and trade-offs)

* Rulebase evolution

« Interaction of rules and the Transaction Service (the Transaction Service is
described iINCORBAservices)

» Relationship of rules and the Query Servigpecifications for the Query Service
will be published in a future version GORBAservices

* Rule scope in organizational hierarchgesd active in a temporal interval or a
spatial region.
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5.5 Automatiorracility

5-12

5.5.1 Descrption and Requirements

The Automation Facility is a set of conventions artdrfaces that allows access to the

key functionality of an object from another object. In one sense this is very similar to the
goals of an ORB, but there are two key differences in emphasis for the Automation Facil-
ity that require additional conventions andacifities.

The design goal for the Automation Facility is to support user visible objects which are
larger grained than the typical ORB object. The typical object acted upon by tmaaut

tion Facility would be a document, a paragraph, a spreadsheet cell, and so forth. In addi-
tion to being “larger,” the objects that use thedkaation Facility will typically be further
separated (in terms of latency) than many ORB objects.

The emphasis of the facility is for objects to expose enough of their capabilities so they
may be driven by sipts and macros. In common usage, there are two areas where Auto-
mation facilities diverge from normal CORBA ORB method functionality. A “method
invocation” should be able to be directly represented as an objeatinglit to be passed

to intermediaries, fitred, andanodified. In Egacysystems this is commonly implemented
by having a well defined data structure represent the method, but there is narequire
that this bahe case.

The other key element of tHiacility is the provision of an “object specifier.” An object
specifier allows the referencing of an object in the server object's context without specify-
ing a concrete object refarce. Example object specifiers in a “document” contextd

be “the third paragraph,” or “all green characters.” An object specifier should be able to
be defined recursively, for example “the third paragraph osd¢hbend page.”

5.5.2 Related Standards and References

Inside Macintosh—Interapplication Communicatiprsddison-Vésley Publishing Com-
pany, Reading, MA June 1993. ISBN 0-201-62200-9.

5.5.3 Relationship to Components of OMA

Some of the technical items for the Automation Facility could either be implemented as
standalone objects or by extending the core CORBA model. There are advantages to eacl
approach. A standalone object is easier folémentand port, while extending CORBA

would allow the creation of other services that would befrefih the same functionality.

For example, a generic queuing service could be written if an object method invocation
could be represented in a standard way; the queuing service could accept all method invo
catons sent to it and replay them until they succeeded, without having to understand any-
thing about the particular method signature it was actually ngediwo otheservices
thatcould be built using this capability are a trace service or an object debugging service.
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5.5.4 Technical Issues

None.
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Vertical Market Facilities 6

6.1 Overview of Vertical Market Facilities

While the Horizontal Common Facilities address universal néeels/ertical Market

Facilities are standards for interoperability in particular speciality anectsas vertical
markets or industry segments. Each speciality area should represent the needs of an
important computing markeThecomputing market can be definedgmrticular industry
groups, such as OMG Spal Interest Goups (SIGs); industry alliances; speciality con-
ferences; standards groups; or other activities. The resulting standards should represent
high-value solutions to interoperability problems tlauld be costly to resolve retroac-
tively.

The Verical Maket Facilities described in this chapter are a sampling of the potential
areas to be addressedthg OMG. The list of Verticdlarket Facilities is opeended
and will be updated regularifhe OMG encourages newogips to align their plans and
specificatbns towards the OMG standards. In that way, thepating industry can
achieve interoperability withiand across multiple speciality areas through the OMG
standards.

6.1.1 How a VerticaMarketFacility is Adopted by the OMG

Any industry segment thatants to propose a technology to the OMG should work toward

a consensus within its own group before approaching the OMG with its proposal. In gen-
eral, Vertical Market Facilitieshould be processed through the OMG Fast Track, a pro-
cess that takes 6 months rather than the usual 12.

The OMGFast Track Process is defined in the Technical Committee Policies and Proce-
dures; these policies are published in@gect Management Arctécture Guide

(Please note that policiasd procedures are gtitly revised from time to time; the OMG
maintains the most up-to-date policee®w procedures.) The Common Facilities Fast
Track is initiated by a corporate member of the OMG submitting asliaibed proposal

to the CFTF through the OMG Common Facilities Technology Desk. The proposal must
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be accompanied by a letter of intent, signifying the subrsittommitment to commer-
cialize the tehnology. At a subsequent Common Facilities Task Force (CFE&jng,

the submitters may be invited to present their proposal for consideration. A formal CFTF
vote will determine if the CFTF recommends a Request for Comment (RFC) to be issued
by the Technical Committee. The Tieical Committee shall then decide if an RFC is to

be issued. At the time of RFC issuance, a paiimment periodbegins in which the pro-
posal may be commentegon by OMG mmbers and non-members alike. If significant
comment is received, the OM@as the option to withdraw the RFC. The comments are
shared with the OMG membéip. At an OMG meeting subsequent to the end of the
comment pedd, the OMG TC may vote to recommend the adoption of the technology. If
it votes to adopt, then the technology is forwarded to the OMG Business Committee and
Board of Directors forifial approval. This process is expected to take about six months,
whereas the RFP process typically takes 12 to 16 months.

To obtain more informationbaut how to propose a technology as a Vertical Market Facil-
ity (or Horizontal Common Facility), contact tBViG at the address provided in the Pref-
ace to this book.

6.2 ImageryFacility

6.2.1 Descrption and Requirements

Imagery facilities will intude OMG IDL speifications for access and interchange of
imagery andelateddata. For the purposes of this dgstion, imagery is defined as a

two-or- more dimensional array of data that can be derived from sensors or produced arti-
ficially. The role of imagery apigltions is tesupport the end-user to examine, process,
annotate images, antbee/diplay support data in order to create some added value,
depending on the application domain.

There are several kinds of ajgpltions nvolved in imagery systems:
* Imagery applications that directly access the image data.
* Imagery archives that store massieanities of image data.

» Support applications that access imagery related data, which may be of any type
including reference imagery, text, formatted documents, database entries,
graphics, and séorth.

Applicaions of all three types must interoperate with each other to provide a comprehen-
sive imagery facility. An appropriate balance of performance concerns and low integra-
tion cost must be incorporated in imageagilities inorder to make the OMG standards
feasible for adoption by the market, which uses a wide range of cormahaerd custom-

built software, and frequently extend their systems with new component software capabil-
ities. The requirements for Imagery facilities are summarized in tosving sections.
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General Requirements for IgaryApplications, Imagery Archives

Adopted speci€ationsshould support reasonable performance for handling large images.
Avoidance of unnecessary copying and nmget of data are very impontia For exam-

ple, imagery has massive primary and secondary storage requirements, tezalyte si
archives and gigabyte sized high performance local storage are required by many applica:
tions. Even simple processing of images maguire massive commitments of processing

and storage resources.

Imagery applications requispport for high resolution 1/0 devices; the Imagery facili-
ties should support the flexible, low cost inter@elity with new devices.

The Imagery facilities should support interchaatgjlity of imagery applications, image
archive implementations, asdipport apptiatons. The encapkations defined ithe
Imagery Facilities specificaticshould provide this implementation indepemcks
include the appropriate level of afagttion to mask implementation diféarces.

New image types must be incorporated and supported as they becdaiglevehese
new types may require different implementations of prsingsand retrieval algorithms,
as well as, new operations.

Image quality is a key quality of service for image data interchange, particeladyg
to compression/decompression algorithms and format conversions that may be transpar-
ently applied to image data during communication.

Support must be available for a wide arrange of imagergdts including formal stan-
dards, de facto standard and vendor-specific formats. Imagerghiange facilities
should support highdelity conversions between the various formats. Support for
reduced resolution data sets and image compression is also required.

Imagery applications relating gpatial data require the use of mensuration setrvices,
which could be an imptant software component interface within theagrary Facility.
Other component software requirements include image understanding algoritages; im
perspective transformati; and 3D graphics.

Imagery overlays and graphical annotations should be supported and interchangeable
between Imagery Facilities and MAP/GIS facilities.

General Requirements for Support Applications

Support applications may include: special purpose image proceajngthms; data-

bases; office automation;apping systems; statistics packages; and so forth. It should be
feasible for image apiphtionsand support applications to interchange data with high
fidelity, minimal integration costgnd reasonable performance. Also, it should be feasi-

ble to add custom software to the configuration without excessive costs because the addi-
tion of special purpose algorithms is commonplace in the imagery market.
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Integration between support appticas and imagery applications must be flexiotel

low cost. New data types from support appiara should be attachable to images and
specific image coordinates. The spieeaifions kould support transmission, storage,
retrieval,and parsing of new data types as needed by image afpls.

6.2.2 Related Standards and References

ISO/IEC JTC SC24 WG1 Imagerocessing and Interchange (CD) 12087:
Programmers Imaging Kernel; Image Inteanhe Fcility.

DISCUS Technical Report - Reference Technology for OMG Imagditiesi
National Imagery Transmission Format (NITF) - NITF Tech Board (US DOD).
Image Data Brmats (numerous) - TIFF, GIF, PBM, RAS, and so forth.

6.2.3 Relationship to Components of OMA

There are many opportunities feuse of OMG standards in theidéion of imagery
facilities:

Life Cycle Service. Imagery facilities may define specific Life Cycle operations for
imagery objects and support data.

TheQuery ServiceandTransaction Service may be specialized in the Imagery Facility
to provide access to imagery archive services.

TheData Interchange Servicemay be specialized in the Imagery Facility to provide data
interchange with other services.

TheRelationship Service may be reused in the Imagery Facility to provide linkages
between imagery and support data.

Trader Service. The Imagery Facilities may define specific profiles for definition of
Imagery Facilities metadata in the Trader SmrviThe Trader metadata can define both
imagery facilities services and data sources.

Geographic Information Systems (GIS) Common Facility.GIS facilities should be

able to operate with Imagery Facilities, and exchange data such as overlays and bitmaps.
There is some commonality between GIS and Imagery, but these are diatietsnwith
different requirementand these markets corengially support different sets of products.

The Life Cycle, Transaction, Relationship Services are descrilie@RBAservices
Query and Trader Services will be described in a future versiG@BBAsernces
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6.2.4 Technical Issues

A key issue is the handling of large images —perhaps as large as a gigabyte—including
moving and copying. There is a potial requirement to prvide access to separate high
bandwidth commurgationchannels from the normal ORB-supported oamication
mechanisms to support moving and copying large images across a network. A similar
requirement also applies for real-time collaboration between imagelgaiopis end

users across a distributed network.

6.3 Information SuperhighwaysEility

6.3.1 Description and Requirements

The International Informatio8uperhighwayl(S) has been genglly defined as a set of
electronic networks to include protocols and rules for their use; informationtoepessi
connected through these networks; and kecimn of tools that provides users and appli-
cations tansparent access to this information.

CORBA-based common facilities for the IS will provide a base set of capabilities for the
IIS. Thesedcilities will:

Provide development and integration of services and users with the
infrastructure, including a dynamic reconfiguratiand tailoring of services.

e Support a commercially-based operation.

Facilitate investigation of new technologies in the operational environment
without affecting operational capability.

» Provide for management of the resources and user base.

IIS facilities that the OMGhas identified include commerial operations; resource
discovery; intermediaries; teleconferencing; experimentation; and csessa

Commercial Operabns

These facilities would provide support for coemeial ventures via theS. Since many
services will eventually bprovided on a pay for use service, the ability to support busi-
nesses to operate via the IS is needed. Coioal@peration &cilities wouldprovide for
the following:

Advertisementoffers the ability tanotify potential customers of available services.
Monitoring provides businesses with mechanismsorducting market research on the
IIS based on motoring usage of products and services. This could include generation of

mailing lists or coulddcilitate such @apability as another IIS service.

Costing provides the capability to meter usage;wale costs; establish pricing
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schemes; and provide the ability to handle billing and collection.

Resource Discovery

Vast holdings will become available over time with an ever changing "landscape" to be
explored. The ability to discover relevant resources may be developed relative to domains
of interest, for example, in the spatial and manufacturing areas. The need for common
facilities tosupport such activities is needed. Much work is ongoing on the Internet today
to include Gopher, WAIS, World Wide Web, Mosaic, Archie, and so forth. Building on
these capabilities and ensuring continued access to theiriemokduld be supported by
resource discovery facilities.

In addition to text and graphics retrieval, there is a need to support theicaéatifof
scarce resources for niche communities. Access to resources such as bighapesf
computing and specialized, high volume data sets would Iséoeowiith resurce discov-
ery facilities, asuming thasuch assets are alaile.

Intermediaries

The concept of an intermediary is discussed in the first article listed in References on page
6-7. An intemedary would provide functions needed to interconnect, adapt, and facili-
tate services offered by others. These inggtiaries include the following:

A broker, which provides a mechanism for responding to a request froieng, adienti-
fying an available serge, and aguiring the esponse. This is at the heart of CB/R The
ability to support this on the scale and coexity of the IIS is yet to be detem@d. (See
Technical Issues on page 6-8.)

An intelligent agent, which provides for autonomous access and discovery of resources;
performs actions based on discagsr and performs actions on behalf of one or more
interested parties.

A mediator, which negotiates services based on a request.

A trader, to acquire services on behalf of a client.

Teleconferencing

The ability toexploit telecommunications for various purposdkegias a single party or
with other parties will be facilitated through some comnamilities.

Collaboration provides thelaility to establish fowarying durations and dynamiga
changing interested parties collaborativeups that can exchange information in various
forms to nclude text, voice, and video. Should also includenteractivecapability that
would include groupware, workflow, and whiteboard concepts.

Mentoring provides facilities to help users with the IIS and its services. This could
include intelligent tutorig, courseware development and disttbn, andon-line training
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and support.

Experimentation

The ability toexperiment with various configuratis and capmlities within the context

of an operational 11S will require some common facilities such as temporary configuration
and stablishment of services; exercising functionality at non-peak times; and migration to
permanent configurations.

User Access

Some of the common facilities that should be lalde for getting access to the IS
include selecting interface level (suchrawice or expert); eablishing and managing
user profiles;associating with various groups; and so forth.

6.3.2 References

Framework for National Information Infrastructure Servic@$lST, Gaithersburg, MD
20899, (draft), July 1994.

Puttingthe Information Infrastructure to Work: A Report of the Information
Infrastructure Task Force Committee on Applications and TechnoligT,
Gaithersburg, Md., NIST Special Piddtion &7, May 1994.

R&D for the NII: Technical Challenge®&D for the NII: Technical Challeges
ProceedingsFebruary 28 - March 1, 1994, Inter-uniMgr<Communications Council
Inc., May 1994,

6.3.3 Relationship to Components of OMA

The Information SuperhighwaysaEility is related to th&ecurity Service (an object
service to be described in a future versiolC@fRBAservic€s a Security Common
Facility; a SystenManagement Common Facilitand several System Mangement
Common Facilities.

Security Service and Security Common Facility

Various levels of access will be neededdcilftate placemnt on the IIS while ensuring
access by legitimate users. To avoid duplication of sagilities across the lISome
common securityaftiliies would be needed. Theselifities nclude autheitaton of
users, ensuring information integrity within the 1IS context, anchtaning confidential-
ity of information accessible through the IIS.
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System Management Comnieatility: Remotdevice
Management

Availability of the IIS to abroad spctrum of distributed users will facilitatke use of

devices from remote locations. (This is already happening today in the health care com-
munity). Facilities to establish connectionseémpte devices, detmination of availabil-

ity, control at various levels of granularity, and the ability to retrieve and analyze data
generated are rded. Deices include scigific instruments, virtual realitgevices,

health mortoring devices that may be in public (for example, a hospital) or prieaié-f

ties (for example, a home). Access to these devices should be possible in both a push or
pull mode.

System Management Comnkeatility: Service Mangement

The IS service industry will be a dynamic, distited community requiring a celttion
of common facilities to support them. The following facilities are envisioned:

Establish, to integrate a service into the IIS; this could include establighiades of ser-
vices.

Update,to provide the ability to revise a service or provide for multiple versions at differ-
ent locations.

Dismantle, to remove services from active duty.

System Management Comnkatility: Instrumentation

Performing operations across the IIS will require a certain lesdifistcationand
awareness to avoid paying heavy costs for services invoked and to ensure performance
impacts are minia. Therefore, some preprocessing or instrumentagioitites would

be useful. This would include evaluation of time and spaceeftain requestsuch as

high volume trangfrs; identificabn of conditions that could lead to high costs prior to
their invocation; determination of ability mifiatedesired transfers; iderithion of mul-

tiple ways to handle request with associated cost and quality; and so forth.

6.3.4 Technical Issues

Scale.The IIS will be a rassivebackbone for distributed, heterogeneous pating. The

use of CORBA technology has been untested at the scale envisioned for the IIS. Issues o
performance and configurability of services are consideredmagly importantdpics

requiring further investigadh.

Internet compatibility. A collection of services using a variety of protocols exist on the
Internet today. A CORBA-based approach to comnaailifies should nobbviate their

use but should demonstrate conipiity and interopexbility with these and other evolv-
ing efforts.
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6.4 Manufacturing-acility

6.4.1 Description and Requirements

Manufaduring (including CIM) represents the integoat through the use of computa-

tional resources, of the manufacturiogictions and resources within a factaryd with

other aspects of the business enterprise. These other aspects include such functions as
product engineering; process control; quality management; Con#idesat Design

(CAD); sales; marketing; finance; environmental safetgl health; and labor manage-
ment.

Manufaduring systems are the computational resources that support this integration capa-
bility. Conponents of manufacturing systems include manufag applications; com-

puter and communications hardware; operating system software; databases; and
interfaces to manufacturireguipment and other computer systems. These components
are typically defined by somechitecture that is tailored to solve manufacturing prob-

lems in a specific problem domain.

Traditionally, architectures ehanufacturing systems were characterized as inflexible,
centralized and monolithic, and often prepary, systems incapable of rapidly respond-
ing to changes in process definitions, customer orders or produghdgsich systems
have impeded making changes quickly in response to a demand.

An effort is underway within the manufacing community to solve this probletmrough
the design of new systems that respond quickly to change, and abeiidtand reus-
able. A primary requirement of these new systems is that manufacturincaaipps be
able to interoperate, regardless of underlying computing platform.

The Horizontal Common Facilities, as well as theivattMarket specializabns of those
facilities, will play akey role in the design of these new manufacturing systems. Common
Facilities will provide functionality that can be incorporated across many different appli-
cationdomains, such as manufacturing, design, analysislaion, and business prac-
tices. Thesedfilitiesprovide support for the vertical integration of the processes within a
single enterprise: collaboratie®encurent engineéng. Thesdacilities also provide sup-

port for the inter-organizational integration of manufacturing processes across multiple
enterprises: the virtual enterprise. Common Facilities, along with the O®Igéxt Ser-
vices, will support modular, standards-baseplémentations that promote agility of sys-
tems develomentand modication.

Work has begun in defining Vertical Met facilities for manufaaring. To date, three

specific areas of specialization of common fdetithave been idenitd: policy variable
management; history managementg product data service.

Policy Variable Management Specializations

Policy Variable Management téorizontal Common Facility) supports the configuration
and manageent of systems management variables.
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A manufacturing speciaation of this facilitywould support the management of Business
Rules. Business Rules are decision rules that describe procedural variations in manufac-
turing processes. Manufacturing specializations to the Horizontal Common Facility (core
facility) would provide for custorzation flexibility at runtime whout requiring modifi-

cation ofapplcaton code.

Within each Business Rulgist Policy Variables, whiclre fcility-dependent parame-
ters.Management of Business Rulesplies ranagement of Policy Variables as well.

History Management Specializations

History Management (a Horizontal Common Facility) supports the storage and access of
archived data.

A specialization of this facilityvould support the managent of event data. Each object
in an enterprise may generate notifications of activity, called events. Typicadlyeah
initiates some form aksponse.

A collection of hese events talled a History. Itis imperative that key objectdigs be
archived for such purposes as keeping a record of equipment maintenamce)ipgrf
activity based costing, and so forth. Specializations to the Horizontal Facility would add
behavior specific to the requirements of the manufacturing environment, seci-ase
access to archived data.

Product Data Service Specialization

Product Data Services support information sharing in dhliliséd environment thagn
cross company boundes. The industrial enterprise has a spedigbendency on its prod-
uct model information (product data). For successtnbiorganizational integration,
product data must be shared throughout a singlepgisie For successful inter-organiza-
tional integration, product data must be shared across company boundaries.

The intra-organizational and inter-organizationalgnd¢ion of information technologies
depends upon the creation of an ovelang standards frameuk. This framework must

look toward the integration and interoperation of standards rather than the development of
stand-alone standards and must benatéonal inscope.

Specifically,the Product Data Service must be fully coapiwith the STEP standards
and implementation methods. It must use tlaa&ird Data Access Intade (SDAI) to

keep the service independent of data stechrtology and to satisfy the product data shar-
ing requirements identified by the SDAI developers. It must also take advantage of the
lessons learned in tlevolution of the STEP methodologihe STEP Product Dater-

vice must be compliant with a standard for implementation of DistrikDkgelct Technol-
ogy. The Object Management Artdture, as defined by the OMG in tEMA Guide,
provides an international consensus standard for this technology.

The STEP Product Data Service will provide:

» Support for concurrent engineering.
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Support for the integration of information technologies in a distributed computing
environment that crosses company boundaries.

» An encapsulated object-oriented interface for accessing product data models from
distributed systems that crossgsnpany boundaries.

» Fast execution of large models of fine-grained objects.

An interface that is fully compliant with the STEP standard.

Other Potential Specializations

Candidates for other specializations that could be identified as extensions to existing Hor-
izontal Common Facilities or extensions to Object Services are:

* Non-product elateddata interchange and conversion in support of matwfag
requirements.

* Support of application interopdmidity in support of unique manufacturing requirents.
* Synchronization of redundant data in different applications.
 Support of change of processes and procedures.

* Support of digtbuted processes and procedures, including

* Remote ("telnet'style) access and execution of applications.

* Incorporation of remote operations into the manufacturing process flow.

* Support of &ctory simulation.

* Support of eal-time process control. This might indé extensions to time services or
possibly the OMG Concurrency Control Service in supporeaftime requirements.

* Extensions to object rendering, imagery andfimation wikin User Interface facilities

in support of manufaaring requirements. An example is the requirement that an object
"animate" itself. (A machine ob¢t would progress through a series of graphical transfor-
mations which would correlate to difémt steps in a process cycle.) This might require
interaction with arevent service or a Compound Presentation Facility.

 Extensions to document management facilities in support of unique manufacturing,
including CIM, requirements such as:
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» The notion of recipe. A recipe is a program, rule or specification regarding
factory operations and procedures. A recipe is contained and managed within a
document. Ypically, business rules decide which recipe is to be used for an
operation, that recipe i®trieved fromthe appropriate document and
electronically transmitted to a piece of processing equipment.

» Change Control. This is a process of managing docu(fmanéxample, process
specifications) versioning wherelohange requests are submitted, rexéd and
accepted or rejected. Upon acceptance, the document is versioned and any
changes are disseminated throughout the enterprise.

« Extensions to Task Managemeatilities insupport of task and/or object states unique
to manufacturing requirements.

 Extensions to Transaction facilities in support of long-lived transactions that correspond
to the lifetime of a manufacturing step.

» Extensions to Securityéilities insupport of the ability to autheoate multple, seial-

ized users of the same object or facility. For example, "re-login on the fly" by successive
plant operators.

 Support of the notion of the "virtuahtrprise."

» Support of emote application compliance testing.

 Extensions to futre OMG Object Seices that will support commercial applications.
These extensions will be defined to meet uniqgue manufacturingajmy needs.

6.4.2 Related Standards and References

SEMATECH, Computer Integrated Manufacturing Apgation FrameworkSpecification
1.1.93061697D-ENG. Austin, TX.

Standard Data Access Interface Speaifon --Part 22 ISO 10303-22, 1994.

6.4.3 Relationship to Components of OMA

CORBA

Any manufacturing (including CIM) specialization to a core Common Facility must not
negate that facility's complnce to CORBA.
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Common Facilities
By definition, Common Facilities unique to the mantfisiog domain should be special-

izafons of existing Common Facilities. If an alastiiondoes not exist that can be easily
specialized, then a new facility should be defined to meet that need.

OMG Object Model

Manufaduring specialzations will require objects texhibit the following characteristics:

» Objects must be given as muicltelligence as is practicahd assume a proactive
role in improving thestate of theidomain.

* An object in a system should be able to communicate with any other object in that
system withouknowledge of or regard to its location.

6.4.4 Technical Issues

None.
6.5 Distributed Simulation Facility

6.5.1 Description and Requirements

Facilities for distributed simul@in support distributed smhations of air traffic control;
war gaming; video games for ent@nment;and other diverse market needs for simula-
tion facilities.

The facilities should work together ta@slish a framework imvhich such simlations

can be built and modified rapidly. Theseifitiesare designed to cooperate with and
exploit portions of the Distributed Inteative Simulation (DIS) protol of the US @D,
which is both a widely supported theto standardnd aremerging international standard
developed through the IEEE.

Distributed simulation requiresraumber of constituent services, as follows:

 Simulation management

* Time management

Aircraft and vehiclestate

Flight data

» Adaptation
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* Environment

Simulation Management
A Simulation Management service supports tiiwing tasks:

» Configuring a simulationchoosing components; spifying theirconnections;
providing adaptation data; allocating components to hosts.

* Instantiating components on their assigned hosts.

» Ensuring thatomponents have been started succdgstudve located other
services they requirgind are ready to beginsamulation.

* Monitoring the healtrand status of components.

» Commanding an orderly shut-down of all components.

 Assigning a simulatio-unique iderification to eaclcomponent.

* Issuing to entity-creating components simulatiorique entity identifications.

« Commanding components to create a checkpoint of their state.

Time Management

Time Management serviggnot entirely separable from simulation management. We dis-
tinguish it for the sake of discussion; however,raplementatiormay combine thesser-
vices Because thedacilities support interactive simation, it is assumed that events
visible to userare perceived as occurring in real time. The facility described here is
intended apply to components' external iatdébns and may not apply to components'
internal gnchronkaton. The approacheisioned here is that of the DIS standard. Sim-
ulation time isunderstood to include date. Time Managementopad these tasks:

 Provides intial simulaton time to components before thenulaton begins.

« Commands components ttag, pause, resume, and stop #imulation claks.

Aircraft & Vehicle State

The purpose of this service is to provide areobpriented interface to the entity state ser-
vices of DIS. It is assumed that Dé@tity state PDUand mechanisms are used tple3
ment this facility. A service teupport aicraftand véicle state performs these tasks:

CORBAfacilities:Common Facilities Architectird.0 November 1995



6

» Maintains a local database of remote entitiespgaizing newentities when they
appear, removing entitieshen they leave or cease being updated. Data to be
maintained foreachentity isdefined by the DIS standard and includegnitity,
type, position, velocity, acceleration, attitude, angular velocity, position and
velocity of articulated parts.

* Provides a snapshot of the local database on request, having applied appropriate
dead reckoning.

 Allows establishment of callbacks for entity creatanddeletion.

» Transmits state information for an entity as required by DIS standard.

Flight Data

» Allows components to subscribe or drop subscription to flight plan distribution.

» Publishes initial plans anchanges to sideribers.

Adaptation

Adaptation data is the artifal, physical definition of the AT Gystem: the location of air-
ways, fixes, definition of airspaces, and@dh. These data are static relative to a simula-
tion. An Adaptation service would allow all components to derive adaptation data from a
single, consistent source.

Environment

An Environment service provides data about natural phenomena. Some data, such as
weather, are dynamic. Other environment data are static, such as terrain data of interest tc
a radar sensor model.

6.5.2 Related Standards and References
The DIS Vision: A Map to the Future ofdiiibuted Simulatin, Version linstitute for
Simulation and faining, Univ.Central Florida, IST-SP-94-01, May 1994.

IEEE 1278 Draft Standard for Information Technology--Protocols for Distributed Inter-
activeSimulation Apptations Version 2.0.3Institute for Simulabn and Training, Univ.
Central Florida, IST-CR-93-01, May 28 1993.

6.5.3 Relationship to Components of OMA

These services are Common Facilitiss,components adhere to the Common Object
Model. Interfaces to these services will be described in OMG ID Ltrendwill be nedi-
ated by an ORB. However, the#ernals of an implementation of a service may or may not
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use an ORB. In padillar, the Aicraft & Vehicle State service is imged to use inter-
nally the entity state mechanismioiS.

6.5.4 Technical Issues

None.

6.6 Oil and Gas Industry Exploration and Production Facility

6-16

6.6.1 Description and Requirements

The exploration and production (E&P) djdines of the oil and gas industry takes in the
processes of findingnd recovering natal resources, usually hydrocarbons. These busi-
ness processes involve a large quantity of data, complex algorithms, and long-term data
stolage. The trends in the industry are to unify these processes into a complete life cycle
approach, integrating the data and computing resources of several technicahdiscipli
There are strong and growingditions of outsourcing field worlpurchasing thirgarty
software,and working on @jects in multi-company partnerships.

An initiative was begun in 1991—the Petrotechnical Open Software Corporation, Houston
and London—by several founding E&P comigs to promote standards for the effective
sharing of data and the interchangeable use of vendor agpigaflhe goal of this effort

is to define a set of software spémfions that address the basic computing environment,
the management of data, a@pplion access to data, data exchange, and ntafadces.

The goal of these speiciftions is tqprovide E&P organizations improved pduiléy,
scalability,and interopeability of E&P technical software.

The OMG'’s overall architecture for object management in geaaththe Common Facil-
ities Architecture in particular, provide a foundation for defirdngh E&P spedifaions
for the distributed object computingprld. The applicationesvices required foE&P
applicatons can beefined as a combination of industry-specific facilities, spezzititins
of core Common Facilities, and core Common Facilities.

Virtually all of the Common Facilities described in thsok are important for E&P appli-
catons. There are likely to be oppantties to specialize many of these for E&se.

6.6.2 Related Standards and References

Petroechnical Open Software Corporatiomf/are Integration Pldbrm, Base Com-
puter Standards,ersion2.0, PTR Prentice Hall, Englewood Géf NJ publication pend-

ing.

Petroechnical Open Software Corporati@gftware Integration Platform, Epicenter
Data Model ¥rsion 1.0 PTR Prentice Hall, Englewood Cliffs, NJ 1993.

Petroechnical Open Software Corporati@oftware Integration Pl&arm, Data Access
and Exchange Version 1.BTR Prentice Hall, Englewood Cliffs, NJ 1993.
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Petroechnical Open Software Corporati@gftware Integration Pl&rm, POSC
Exchange Format, Version 1 BTR Prentice Hall, Englewood Cliffs, NJ 1993.

Petroechnical Open Software Corporati@gftware Integration Platform, User Intade
Style Guide Vaion 1.0,PTR Prentice Hall, Englewood Cliffs, NJ 1993.

6.6.3 Relationship to Components of OMA

CORBA

Any E&P speialization to aCommon Facility must not negate that facility's compliance
to CORBA.

Common Facilities
By definition, Common Facilities unique to the E&P domain should be specializations of

existing core Common Facilities. If an albstiondoes noexist thatcan be easily special-
ized, then a new coradility should be dimed to meet that need.

OMG Object Model

The OMG ObjecModel will support E&P's requirements for general object behavior.

6.6.4 Technical Issues

None.
6.7 Accounting Facility

6.7.1 Description and Requirements

Computer accounting facilities are used by most business pagians. Accounting is a
function involved in all forms of commeal transagons. It involves the exchange of
money, the management of payroll, purchases, sales, and online computjgg.char
Accounting Facilities represent a veal market area with @ery large end-user commu-
nity.

As in other areas of computing technology, software interfaces in accounting systems are
primarily custom-degined and proprietary. No eftaée standards exist f@accounting

software inter-operability and the intercigg of components. Brittle in-house systems

have little cross-platform functioning with other software used in accounting functions,
such as commeial office automatiorsoftware.
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The purpose of the Accounting Facility is to remove this complexity from accounting ser-
vice providers and end users by providingrgeroperable, OMA-complia@ipproach to
accounting interfaces across any enterprise.

For the purposes of this deigtion, the Accounting Facility is defined as the means by
which charges can be made. For example, for supplying goods or services, offering disk
space and on-line time, and giving access to informatiom fow-level Accounting

Facilities right up to the course-grainedsdical accounting funotis which are common

to all businesses worldwide (high-level accounting functions). The Accounting Facility
must also support flexible storaged retrieval of user-defined accounting data.

Examples of such classical accountingctions are customers, suppliers invoicing, deliv-
eries,and taation analysis—all of whichan leverage Horizontal Common Facilities.
These accounting functions exist in watly all busineses world-wide and are surpris-
ingly consistent between organizations.

Typically, in non-OMA-comghnt systems any of these kinds of opstions are handled

by accounting software, which is usualyglemented as a monolithic or classical appli-
cationprogram.

9.7.2 Related Standards and Refazes

Generally Accepted Accounting PrinciplgaAAP).

Generally Accepted Auditing Standards (GAAS).

GAAP and GAAS are published by then&hcial Accounting Standards Board §B).
Spreadsheet Data Formats: WK1, WK4, WKS, anfbeb.

ElectronicData Interchange (EDI) (Standards governing famaissmission for electronic
commerce.)

6.7.2 Relationship to Components of OMA

Basic Accounting fatities mayincorporate many Object Services including Life
Cycle, Trader, Transaction, Security, Query, and Licensing.

In the case of Licensing, the Accounting Facility may provide the high level intetfetes
specialize the Licensing Service for the accounting of computing services.

The Accounting Facility is a Vertical Market Facility. However, it is envisaged that much
of the functionality will eventually be incorporated from the Horizontal Common Facili-
ties, including Presentation, Management, Information Management, System Manage-
ment,and Task Management.

The Accounting Facility may also have wide ranging applications in tee wertcal

Market Facilities. For example, accounting functions will be needed in the Information
Superhighways Facility, and the Distributed Simulation Facility. It is in this way that the
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Accounting Facility cuts across most other Vertical Market Facilitidsimvihe Common
Facilities Archiecure.

6.8 Applicaton Developmerftacility

6.8.1 Description and Requirements

The Application Development Facility covers the selection, development, building and
evolution of the apptations needed to support an enterprise's information systems strat-
egy.

This reference model is derived from the reference model for Project Support Environ-
ments of théProject Support Environment Standards Working Group (PSESWG, pro-
nounced pieces-wig), which is in turn based on the NIST-ECMA reference model of
Software Engineering Environments (whigls once known as the "toaster model.")

The scope of the reference model is to describe environments that support projects that
engineer, develop and manage computer-based systems.

The categories of interfaces andhsatics aresshown on page 6-19.

Table 6-1
Interface and Semantics Sub-category Example Tools
Category*
Technical engineering Systems engineering. A&D CASE tools, CAE.
Software engineering. Compiler; debugger; A&D; GUI
developer; simulator; prototyper.
.| Process engineering. Modeling, enaction.
Applications components for redsé Frameworks and patterns. Taligent, class Tibraries with
Domain-specific construction. behavior.
Technical management CM, change management, reusePVS/CVS, MSP inierfaces, Oracle
management metrics. for application development.
Project management Plan, estimate, risk analysis MS Project
Support Word processors FrameMaker, Word
Framework Infrastructure interfaces CORBBOM, PCTE,
X/Windows, Tooltalk, BMS, MSP
mechaism, CDIFtransfer format.

1. Based on PSESWG Reference Model, NIST Special Publication 500-213
2. Addition to NIST publised Réerence Model

Technical Engineering

Technical Engineering interfaces and aatitssupport activities related to the specifica-

tion. design, implementation, and maintenance of systems. In addition to traditional engi-
neering domains, the reference model also considers life-cycle processes to be an area fo
which an engineering discipline is appropriate, and services related to that domain are
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included here as well. The Technical Engineenmgrfaces are Systems Engineering;
Software Engineering; and Life Cycle Engineering.

System Engineering Interfaces
» System Design and Allocation
» System Simulation and Modeling
» System Static Analysis
» System Testing
» System Integration
» System Re-engineering
» Host-Target Connection
» Target Monitoring
» Traceability

Software Engineering Interfaces
» Software Requirements Engineering
» Software Design
» SoftwareSimulationand Modeling
» Software Verification
+ Software Generation
» Compilation
» Software Static Analysis
« Debugging
» Software Testing
» Software Build
» Software Reverse Engineering

» Software Re-engineering
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» Software Traeabilty
Life Cycle Process Engineering berfaces
* Process Definition
» Process Library
» Process Exchange
* Process Usage
There are many other engineering domains, such as mechanical, electrical, and manufac-

turing. Although these are omitted in he present edition of the model, future revisions of
the PSESWGeaference model may lexpanded to include them.

Applications Components for Reuse

This component of the reference model provides object interfaces to support components
for reuse.

Framework and Pattern interfaces and semantics include the following:
» Framework components for applications
 Patterns describing framework components

» Class Libraries with default behavior

Domain-Specific Construction interfaces include: domain-specific application
construction products.

Technical Management
The interfaces of this area fall into a middle categloay parakes of both Technical Engi-
neering and Project Management. These interfaces pertaitvitiescthat are often
equally shared by engineers and managers, so they deady ¢all intoone or the other
category.

» ConfigurationManagement interfaces

» Change Management interfaces

Information Management interfaces
* Reuse Managemeiterfaces

* Metrics interfaces
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Project Management

The interfaces for Project Management support activities fonfrlg and executing a

project. Project planning is the activity by whiclfoefs of all personneksponsible for a
project are coordinated and integ@atCoodination and integration occur through a com-
prehensive plan fouffilling the project'sneed in a timely manner and at a reasonable

cost. Project planning takes place throughout the life of a project, from the project incep-
tion to complebn. The steps include assessing customer needs, examination of strategies
to meet these needs, and discussion of @atitins and effects of suchategies, poten-

tially including a plan for producing a proposal.

A project may be carried out by a number of cooperating or subcontracting organizations.
If the case, these interfaces support tie@mihg needed to manage the request for and
selection of these organizations. After project initiation (such as contract award), detailed
planning of project aatities may benecessary, together with ongoingmitoring and
re-planning of the project to ensure its success.

The interfaces include thellowing:

« Planning interfaces

Estimating interfaces

Risk Analysis interfaces
» Tracking interfaces
Planning a project also requires definition of the processes that will support the project;

interfaces related to theseiaittes will also contribute to project managemehdugh in
the technical engineering area.

Support

Support mterfaces include facilities used by all issélhey generally include services
associated with processing, formatting, andeatisinating human-rdable data; they also
include services that @vide support for use of the computer system itself.

Support mterfaces are divided into several catéggCommon SuppornterfacesPub-
lishing interfaces; User Communication interfaces; and Environment Administration

interfaces(Note that Puli$hing interfaces ameot yet divided into subcategories, as are
the other categories of Support interfaces.)

Common Supportnterfaces

» Text Processing
* Numeric Processing

 Figure Processing
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» Audio and Video Processing
» Calendar and Reminder
* Annotation

User Communication Interaces
* Malil
* Bulletin Board
» Conferencing

Environment Administration Interfaces

» Object installation and customization

User and Role Management
* Resource Management
 Status Monitoring

» Diagnostic

Interchange

* User Access

Instruction

Framework

Framework interfaces and samtics comprise the infrastructure of applcaion devel-
opment environment. They include those interfaces that jointly provide support for appli-
catons, CASE tools, et, and that are commonly referred to as a CASE environment
framewak. Many of these interfaces are dahle from platfornvendors as extensions to
CORBA (for example, early impteentatons of OMA) and their persent datadcilities

but may also be supplied (patially overlapping in functionay) by other non-OMG-
sanctioned ifrastructure facilitiegsuch as ©OM, PCTE, IRDS, plébrm windowing
interfacesand SQL-3 or ODMG daleses). In some cases facilities in these categories
are being defined by other Common Facilities (such as System Management).

Framework interfaces include:

1. The source for these descriptiondReference Model for Frameworks of Software Engineering Environ-
mentsEdition 3, NIST, 1993.
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* Object Management interfaces

» Process Management interfaces
* Communication interfaces

» Operating System interfaces

» User Interface interfaces

» Policy Enforcement interfaces

* Framework Administration interfaces

6.8.2 Relationships with Other Facilities

There are many relationships between components of the reference model for project sup
port environments and other facilities. Framework services has many sactridiure
relationships.

Almost without exception, every elemt has a two-way relationship with application

development. In one dicton, applcationdevelopment is used to develop application
components which coofm to that element dhe archiectuire. In the other, application

development must itself exploit the capabilities of that element.

« Application development must be capable of developing applications that
conform to a variety of application architectures.

» Application development must itself conform to an application architecture, to
enable application developers to use basic office applications such as word
processing, drawing and mail.

» User Interface facliities, distributed application serviceandinformation
management each have associated application development methods. Specific
tools support the development of application components that exploit these
elements

» User Interface faciities provide the means by which the different tools can be
integrated through the use cdmmon presentation objectiesktops and process
supportsystems.

« Information Management facilities provide services for the manipulation of the
information models that application development tools work with (ijinathe
dictionary and configuration services).

» The integratiorand packaging toolswust be capable of delivering applications
which can balistributed usingSystem Managemenfacilities.
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6.9 Mapping Facility

6.9.1 Description and Requirements

Maps are becoming a medium of data visadibn and interchange. As computer hard-
ware has progressed to the point of allowing storage of large volumes of data as well as
the manipulatiomnd visualization of that dat@|S ystems are moving from the realm of
special-purpose systems to everyday use.

The term “Mapping Services” is used here to refer to those services required for applica-
tions which want to access and display geospatial data. C@G®rdystems tend to bun-
dle the data access, &sas, and display functions into one monolithic system.

Mapping Services should provide interfaces to data accesispialy functionality. Anal-
ysis is properly left in the realm of modeling and simulation services. lists the other Com-
mon Facilities that will handle the analysis portion.

OGIS Ltd. is an organitian that has begun the task of specifying means to achieve uni-
formaccess to geospatial data as well as to specify msch&for managing that data

and for constrcting analysis systems out of thok components which can be supplied
from many different vendors. This effortkeown as the Open Geodatddroperability
Specificaibn or OGIS.

The Mapping Facility is intended to build on therk of OGIS in order to provide a
cohesive means of manipulating the flow of data from the databases through the con-
structed angsis modulesand into the realm of either presentation or dissatitn into
secondary data products.

Presentation of raw or analyzed mapping data should be independent of where the data
came from or how they were analyzed, anthierr should be kept independent of the user
interface paradigm that is posed by any one end-user system. In other words, there is no
reason that a user of an in-vehicle navigation system shodlenled access to the output

of a best-route model simply because the in-vehicle system lacks the right set of user inter-
face widgets to run the analysis. The other side of this equation is that the model which
produces the route information should be able to pass its output on to any other system
component regardless of whether the component is another model, a display, or a data-
base.

The basic requirements of a Mapping Facility are as follows:

« Assist in the formulation of queries into dad@le services within a geographic
context.

» Provide access to modeling and analyadlities and allow subsequent access
and display of the resulting outputs.

* Assist in the production of presentations made up of stacked layers representing
the results of the queries.
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Several common threads run throughout these requirements:

Awareness of the various data sources available within and outside of a particular
organization.

The ability toaccess data sources of differing levels of quality, granularity,

schema representation, access privileges and many other parameters which affect
the interchange of data as well as #iglity to differentiateamong the
price/performance tradeoff issues of accessing this data.

The ability to"fuse" these data sources into a comrapatial framewrk (that is,
map projection, scale, display resolution, and so forth) and to provide a uniform
method of presenting this data.

The ability to tag instances of the data items in such a way as to allow subsequent
identification of the sourcand to allow geries back into the source database for
further analysis.

6.9.2 Related Standards and References

There are numerous data standards in the area of GIS and Geospatial data. These are sor
representative ones:

OGIS Open Geodata krbperabilitySpecifcaton.

ANSI X3L1 ANSI Committee on GIS.

SDTS (FIPS 173) Spatial Dataahsfer Standard.

DIGEST Duital Geographic Exchange Standard.

VPF Vector Product Format (M-STD 600006).

SAIF Spatial Archive anchterchange Format.

6.9.3 Relationship to Components of OMA

The Mapping Facilitwill rely on several of the other Common Facilities. In igatéar,
tight integration is required with any Database Services, Modeling and Analysis Services,
and Presentation Services.

6.9.4 Technical Issues

Technical Issues must be discussed in a specific context.
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Object Services Specializations A

This appendix describes theernationalization an8ecurity Facilities, which are special-
izations otwo Object Sendes: the Internationalizah and Security Services. In general,

these facilities greatly affect the quality of an information system. All Common Facilities

should support Inteationalizaibn and Security facilities.

Thelnternationalization Facility enables an information system to meet the needs of
people who want to use the systems in their own language and waydtdra & support
their cultural conversions for curreneyd so forth.

The Security Facility enables an information system to withstand threats to security.

Internationalization Facility

The Internation&aton Facility enables users tse arinformation system or an applica-
tion in their own language using their own cultural conzersti

From a user's point of view the Internatiopaion Facility allows an information system
to support:

» The wer's laguage of both perating the system and for the information held
within the system.

* The wser'sconventions for handlingumeric data including decimah-***d
thousands points.

» Theuser's conventions for dates and time. For example, some users require a 24

hour clock while other user's prefer a 12 hour clockilarly date formats vary
in the ways in which day, month year are presented; for example 12 December
1994 or Becember 12 994.

» The wer'sconventions for handling currency. For exam#200 or 200FF.
» Theuser's conventions for sorting text and comparing text strings.

» The user's conventions for rendering pages of information. For example, Arabic is

rendered on the screen in rightlédt and top to bottom, some Chinese is
rendered top to bottom and left to right.
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The choice of the language and cultural conventions supported by an application or a sys-
tem is partly in the hands of the applion developer, the service provider and the user.

When the application is installed users will want control over the way in which they oper-
ate the application and this in turn may lead to the position where the usatly agtec-
ify the languages and cultural conventions in which they operate the application.

When service providers install applications, they need to assess the extent to which users
will want to vary the languages and cultural conversions associated with aatgpl

The InternationalizatioRacility allows apptationdevelopers to develop intextiona-
lised software within an object system.

The following two sections explain how the Internatiaregiion Facility supports both
internationalizabn and localization.

Internationalization

Internationalization (comanly abbreviated “i18n” since there are a total of 2Gattars

in the word) refers to the process of developing software without the prior knowledge of
the language, cultural data or chaeaencoding schemes they are expected to handle. In
system terms, it refers to the provision of interfabasénable internationalised programs
to modify their behavior at runtime for specifamguage opations.

An internationalized object shoutdake no assumptions about the language of ctaara
data (text) that idesigned to handle. This refers to data generatedatierextracted
from orwritten to persistent storage, and message text used for cocatiomiwvith a
user.

In particular, inguage has imiphtions for theprocessing of text for such things as char-
acter handlingaind word ordering. This fadiy should provide interfaces that enable inter-
nationalsed programs to manipulate text strings according to the language requirements
of individual users.

With regard to message text, this facility shoefdhble program messages to be separated
fromthe code, translated into different languages, and accessed by the program at run
time.

Cultural data refers tthe conventions of a geographic area or territory for such things as
date, time and currency formats.

An internationalied program cannot assume these formats in advance and magtikise f
ities provided by the underlying system to determine their setting at runtime.

A character setis a set of alphabetic or other characters used to construct the words and
other elementary units of a native language or compangubge. A coded chatar set
(codeset) is a set of unambiguous rules thtabésh a character sahd a one-to-onela-
tionship between each character of the set and its bit representation.

For an object to be able to handle text recorded in different coded character sets, it must
not make assumptions about the size or bit assignment of character encodings. In particu
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lar it should not be assumed that any part of an area usearécecharacter code is avail-
able for other uses.

Localization

Localization (commonly abbveated “I10n") refers tdhe process of eslishing informa-
tion within a computer system specific to each supported language, cultumhdata
coded chamer set combinteon. Each such comimtiongives rise to the definition of
one locale.

Each locale contains collating sequence informatianinforms string compare funatis
about the relative ordering of characters that are defined in the associated coded characte
set.

Character classificain information provides details about the type of character associated
with each legal character code; that is, whether it is an alphabetic, upper-case, lower-case
punctuation, control, or space character.

Case conversion refers to information idigimg the posible othercase of each legal
character code.

Language irdrmation refers to localization data describing the fomndtsetting of
locale specific cultural data.

A messageatalog is a file or strage area coainingprogram messages, command
prompts, and responses to prompts for a particular language.

An Internationalization Facility provides a way to represent a locale to an object, and to
access a string representation for that locahefacility specifieshow chaacter sets, cul-
tural dataJanguage information, charactersd#icaton, collating sequence, and case
conversion will be performed. The facility also specifies how message catalogs are
accessed.

A.1.1 RlatedStandards and References

X/Open Company LtdX/Open Internationatiation Guide Vesion 2 ISBN 1-85912-
002-4, July 1993.

X/Open CAE Specitiaton, System Interface Definitions, Issuel9BN 1-972630-46-4,
C204, July 1992,

A.1.2 Relationship to Components of OMA

CORBA

The provision of the Internationalizen Facility relies on facilities provided by other
parts of the architeate. Specific areas of concern are as follows:
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* CORBA needs to be extended to handle character strings in the character sets and
encodings required to support the many different languages and the interworking
between languages.

» CORBA Interface and Implementation Regitories may eed to extended so that
users can use language conventiandtural mnventions and character sets as
criteriafor selecting objects.

» The locale identifier could be explicitly passed as another parameter to a called
method. However, eeasonable case can be made for adding the locale
information to the CORBA method environment parameter.

Object Services

Many of the Object Services will have to be modified to sortritermationalization
Facility. Object Services that maged to changed include:

e Naming

 Persistent Object

» Trader

* Query

* Event

e Time

OtherCommon Facilities

Internationalization affects most thfe Horizontal Common Facilities.

User Interface must render information according the users cultcoalventions. It
has to be able to handle alternative user languages.

Information Management must handle character sets and collating sequences.

Systems Managemenhas to ensure that the languages amtlral mnventions that
the user wants to use are supported byathalable technologwand that there are no
inconsistencies.

Task Managementmustsupport tasks described using different languages and again
needs to coordinataulti-lingual operatioracross a single task.

A.1.3 Technical Issues

All the aspects of localization digssed here are available on most moderratipg sys-
tems. There is an issue of where to draw the line between providing a new interface for
these facilities, or having the object use the underlying operating system to get at that
functionality. Clearly, at least the locale idiéy needs to beasried aonss object method
invocations. The utility of providing interfaces to the rest of the functionalityndispan

how CORBA systems will be actualised. A key question is whether the locdkenti-

fiers will be ungjue and unambiguous across theawswiCORBA pltforms excountered
during a computation.
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A.2  Security Facility

A.2.1 Rolein Securing an OMA-Compliant System

Security Common Facilities will be critical elements in securingipanding array of

OMA compliant systems being deployed in both the business and government arena.
OMA-compliant securityhowever, is complex and pervasive, and as such, the require-
ments and architecture must be considered in totality, not asindiyarbitrary elments.
Comprehensive OMAegurity requires an integral system approach, with Common Facil-
ities as an element of the complete solutiT his setton describes the role of Security
Common Facilities in the overall OMA Security Ardture and provides guidelines for
selecting Sagrity Facility candidates.

A.2.2 Requirements

OMA Security Requimments are documented in @&1G White Paper on Securityhich
discusses security issues idiatributed object computing environment and defines the
concepts and requirements for securing an OMA-compliant system. Security as a com-
puter technology continues to evolve; therefore, as newrigeequirementgvolve, they

will be added to an updated versions of @dG White Paper on Sarity.

A.2.3 Characatristics

The Security facilities are additional facilities tlha¢ particular to a vertical market (Ver-
tical Common Facilies),such as whobalebanking, or a general, cross-market facility
(Horizontal Common Facilities) that address higher leveliegian needs for security.
Additional functions provided by Security facilities may use core secaxfiities pro-

vided in the ORB or by the Security Obj&=rvice, including functions for access con-

trol, encryption, audit, and so forth (See Object Services RFP3 submissions for complete
list of security services specified). Other &#tg facilities mayalso be used. t

In general, Security Common Facilities are distinguished from other security technology
that may be supplied under the ORB or Object Services by the following tdvasacs:

* Technology is required for a particular market segment's regeints; for example, to
make business processes secure and to provide building blookaskiog such business
processes secure.

» Technology provides a Security Facility that can be provided by arcappfiobject

without affectingthe core security of the system; for evae:
» Extends core security by adding interfaces more appropriate for a particular need.
» Provides assimplified view of exishg, more complex security fdities.
» Builds a higher level security facility by using core security.

» Builds a new security facility for applicatiarse that does not compromise the
existing security of the system.
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» Technology is required to solve other horizontal market problems; forpeaheteroge-
neous system validation and securitylgsia tools.

A.2.4 RlatedStandards and References

OMG White Paper on $arity.

ISO 7498-2 (CCITT X.800) - OSI Sadty Architecture.

ECMA TR/46 Security in Open Systems - A&sity Framework.
X/Open Distributed Security Framework(draft).

ITSEC - The European Security Evdioa Criteria.

TCSEC - The U%valuation Criteria.

POSIX P1003.6 (drafparticularly for access contrahd auditing.
X/Open P308 and S307 and IETF RFC 1508 for GSS-API.
ANSI X9.EO9.

A.2.5 Relationship to Components of OMA

Security is pervasivand Security Common Facilities usually will depend on other com-
ponenets of the OMA, including the following Object Seesg:

Life Cycle Service. The Security Common Facilities may define factory interfaces with
Lifecycle services for creian and management of security objects.

Trader Service. The Security Facility may define Trader Service pesffor metadata
relating to security.

Relationship Service The Security Common Facility may define spezgdon of the
Relationship Service that implement varioasis of secure relationships.

Event Service. The Security Common Facility may use the Event Service.

Licensing Service The Security Common Facility may be used by the Licensing Service
or by Common Facilities to manage end user licensBgmponents of Licensing may be
use by the Smirity Common Facility to manage access control.

A.2.6 Technical Issues

The overall Security Architecturen€luding theSecurity Facility and the Security Ser-
vice) will be reviewed over time and may be revised.
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Glossary B

This ®ctionprovides a set of terms and definitions used in this document. For additional
OMG terms, see th®@MA Guide CORBA ,andCORBAservices

abstract Class A classused only to derive other classes. An @gtclass is
never instantied. Compareoncrete class

action data Information stored in the undo object's action history tHatesl
a part to reverse the effects of an undoable action.

action history The cumulative set of reversible actions available at any one time,
maintaned by the undo object.

action subhistory A subset of action data added to the undo object’s actxori
by a part in a modal state. The part can then remove the
subhistory from the action histy without afecting earlier actions.

action types Constants that define whether an undoable action is &shgk
action (such as a cut) or part of a two-stage action (such as a drag-
move).

activate To have received the selection focus. A framevatds itself

when a mouse-down event occuishin it. On most platforms, a
window is activatedvhen it is to the front, or when the cursor
passes over it.

active frame The frame that has thelseion focus. Editing takes place in the
active frame; it displays the selection or ineerpoint. The
active frame almost always has the keplgtrfocus.
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active part

active shape

ancestor

application

application
component

arbitrator

auxiliary storage
unit

audience

base class

B-2

The part displayed in the active frame. The active part controls the
part-specific palettes and menus, and its content contains the
selection or insrtionpoint. The active part can be displayed in

one or more framesnly one of which is the activeame.

A shape that describes the portion of a facet within which a part
expects to receive user events. If, for example, an embedded part's
used shape and active shape are identical, the containing part both
draws and accepts aus in the unused areas within the embedded
part’s frame.

Seesuperclass.

A software product that allows a user to create and manipulate
documents. See alspplication component, conventional
application.

An OpenDoacomponent that the user employs to create, edit, or
view document parts. Part editors and part viewers are application
components; they replace the functionalitcofiventional
applications.

An OpenDombject that manages negotiation among parts about
ownership oBhared resourcesExamples of such resources are
the menu focus, the seltionfocus, the keystroke focus, and the
serial ports.

Compare main storage unit.

The kind of consmer (caller) of the interée. An nterface may

be intended for use by the ultimate user of the service (functional
interface), by a system management function within the system
(system management interface), ordblger partigbating services

in order to construct the facility from disparate objects
(construction interface).

Seesuperclass.
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bearer

Bento

bias transform

binding

border

bundled frame

canvas

category

change ID

child class

circular link

The kind of object that presents an interface. an object may
fundamentally beharacterized by the fact that it has a given
interface ( aspecific object bears an interface), or an object may
have an interface that is ancillary to its primary purpose in order
to provide vertain other capabilities (a general object bears the
interface).

A document storage ar¢acure, built on top of a plearm’s

native file system, that allows for the creation, storagd,

retrieval of corpound documents. The OpenDoc storage system
on some platforms is based on Bento.

A transform that is applied to measurements in a part's coordinate
system to change them imitatform-normal coordinates.

The process of selecting arecutable code module based on type
information.

Seeframe border.

A frame whose contents do not respond to user events. A mouse
click within a bundled frame selects the frame, but does not
activate the frame.

The platform-specific drawing environment on which frames are

laid out. Each window or printing device has one drawing canvas.
See alsatatic canvasanddynamic canvas.

Seepart category.

(1) A number used to identify a particular instance of Clipboard
contents. (2) A number used tondiéy a particular instace of
link source data.

Seesubclass.

A configuration of links in which changes to a link’s deation
directly or indirectly affect its source.
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class

class hierarchy

Clipboard

Clipboard focus

clip shape

clone

close

Common Object
Request Broker
Architecture
(CORBA)

component

compound
document

concrete class

A programming entity comprising data structures and methods,
from whichobjects that are instances of thass are created.

The structure by which classes are relatedughinheritance.

A system-maintaed buffer that provides a facility for
transfering data within and across documents.

Access to the Clipboard. The part with the Clipboard focus can
read from and write to the Clipboard.

A shape that defines the limits of drawing within a facet.

To copy an object and all its referencedeab§.When you clone
an object, that object plus all other objects to which there is a
strong peasistent referencein the cloned object are copied.

For a frame, to remove it from memory but not from storage. A
closed frame is not permanently removed from its document.
Compareemove.

A standard promulgated by the Object Managen@Group
industry consortium for defining in@ctions among objects.

A software product that functions in the OpenDoc environment.
Part editors, part viewers, and services are examples of
components. See alapplication component, service
component.

A single document containinguttiple heterogeneous data types,
each presented andited by its own software. A cqround
document is made up pfrts.

A class designed to be instantiated. Comjadnstract class.
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construction
interfaces

container

container
application

container part

container suite

containing frame

containing part

containment

Define the operations that are used to communicate be3tween the
core of a Common Facility andlatedobjects that must

particupate in providing the facilitythey are tyally defned by

the facility and inherited an dphermented by patrticipants in the
facility. Objects that participate in a facility must support these
interfaces.

(1) A holder of pesisent data (documents), part of an OpenDoc
container suite.(2) Seecontainer part, container application.

An appicaton program that has been modified to support
embedding oDpenDoc parts. A coainer application functions
as both doament shellind part editor for the root part.

A part that is capable of embedding other parts or links to other
parts. Comparaoncontainer part.

A set of OpenDoc classes that implent persistent@tage. The
container suite consists of containers, documents, drafts, and
storage units.

The display frame of a containing part. Each embedded frame has
one containing frame; each containing frame can have one or
more embedded frames.

The part in which a frame is embedded. Each embedded frame
has one coafning part; each containing p&is one or more
embedded frames.

A relationship between afjts wherein an object of one class
contains a reference to an object of another class. Compare
inheritance.
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content

content area

content element

content extent

content model

content object

content operation

content storage unit

content transform

conventional
application

coordinate bias

current draft

Seepart content.

The potentially visible area of a part as viewed in a frame or
window. If thecontent area is greater than the area of the frame or
window, only a portion of the part can be viewed at a time.

A user-visible data item presented bgat's content model.
Content elements can be manipulated through the graphical or
scriptinginterface to a part.

The vertical dimension of the content area of a part in a frame.
Content extent is used to calculbtas transforms.

The specificabn of a part's contents (the data types of its content
elementsand its content operations (the actions that can be
performed on it and the interactions among its content elements).

A content element that can be represented as an object and thus
accessed and manipulated throughagin events.

A user action that manipulates a content element.

The main storage unit of the Clipboard, drag-and-drop object, link
source object, or link object.

The composite transform that converts from a part’s content
coordinates to its canvas coordinates.

An appication that directhhandles events and opens documents,
and is wholly responsible for maniting, sbring, and reteving
all of the data in its documents. Compapplication component.

The differece between a given coordinate system@atdorm-
normal coordinates.Coordinate bias typically involves both a
change in axis polarity and an offset.

A specially designated draft that is the most recent draft of a
document.
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current frame

customizable

derived class

descendant

destination content

destination part

dispatcher

dispatch module

display frame

document

document part

document process

During drawing, the frame that is beidgawn or within which
editing is occurring.

Characteristic of a scriptable part that also defines content objects
and operations for interface elements such as menus and<utt

Seesubclass.
Seesubclass.

The content at the destifat of a link. It is a copy of theource
content.

A part that displays, through a link, information that resides in
another part. Compas®urce part.

The OpenDoc object that directs user events and semantic events
to the correct part.

An OpenDombject used by the dispatcher to dispatch events of a
certain ype to part edors.

A frame in which a part is displayed. A part's display frames are
created by and embedded in its containing part. Compare
embedded frame.

In OpenDoc, a user-organizedllection ofparts, all stored
together.

Seepart.

A thread of execution that runs the document shell program. The
document process provides the interface between the operating
system and part €drs: it accepts events from the operating
system, provides the address space into which parts are read, and
provides access to thendiow ystem and other features.
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document shell

document window

draft

drag and drop

drag-copy

drag-move

drawing canvas

dynamic canvas

edit-in-place

editor

editor of last resort

editor preferences

B-8

A program that provides an environment for all the parts in a docu-
ment. The shell maintains the majtocument global databases:
stomage, window state, arbitrat@nd dispatcher. This code also
provides basic document behavior like documesatim, open,

save, print, and close. OpenDoc provides awefiocument shell

for each platform.

A window that displays an OpenDoc document. The edges of the
content area of the window represent the frame border of the docu-
ment's root partThe OpenDoc dagnent shell manages opening

and closing document windows. Comppsat window.

A configuration of a document, deéd at a certain point in time by
the user. A document is made up of a set of drafts.

A facility of OpenDoc that allows users to apply direct manipula-
tion to move or copy data.

A drag-and-drop operation in which the dragged data remains at
the source, and a copy is inserted at thargeiin.

A drag-and-drop operation in which the dragged data is deleted
fromthe source and inserted at the ohegion.

Seecanvas.

A drawing canvas that can potentially be changed, such as a win-
dow that can be scrolled or paged to display different portions of a
part's data. Compargatic canvas.

Seein-place editing.

Seepart editor.

The part editor that displays any part for which there is no available
part editor on the system.The editor of last resort typicallyalispl
a gray rectangle representing the part's frame.

A dialog box, accessed through the Edit menu, in which the user
can view and changeeferences for the part editor of the currently
active part.
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embed

embedded content

embedded frame

embedded-frames
list

embedded part

exception

exclusive focus

externalize

external transform

extracted draft

facet

factory method

CORBAfacilities

To place one part within another so that, although its data is stored
with the containing part's data and its frame is contained within the
containing part’s frame, ietains its identity as &parate part.
Comparencorporate.

Content displayed in an embedded frame. A part editor does not
directly manipulate rabedded content. Compadrgrinsic content.

A frame that is part of a containing part’s content, and within
which an embeddguhrt is displayedThe embedded frame al$ is
considered intrinsic content of the containing part; the part dis-
played within the frame is considered embedded content of the
containing part.

A containing part's list of all the framesnbedded within it.

A part that is embedded in another part. The data for an embedded
part is stored within the same dratft as its containing part. An
embedded part is copied during a degation of its containing part.

An embedded part may itself be a containing part, unless it is a
noncontainer part. Compardinked part.

An execution gor or abnormal conditiodetected by the runtime
facilities of the system.

A focus that can be owned by only one frame at a time. The selec-
tion focus, for example, is exclusive; the user can edit within only
one frame at a time. Comparen-exclusive focus.

Seewrite.

A transform that is applied to a facet to pasitiscale, or otherwise
transform the facetnd the image drawn within it. The external
transform locates thiacet in the coordinate space of its frame’s
containing part. Comparaternal transform.

A draft that is extracted from a documemibia new document.

An object that desdres where arédme is displged on a canvas.

A method in one class that creates an instance of anddiser c
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fidelity

focus

focus set

frame

frame border

frame coordinate
space

frame group

frame negotiation

frame sequence

frame shape

frame transform

The faithfulness of translation aihed (or attainable) between data
of different part kinds. For a given part kind, other part kinds are
ranked in filelity by the level at which their editocan translate its
data without loss.

A designation of a shared resource such as menus, selection, key-
strokes, and serial ports. The part that owns a focus has use of that
shared resource.

A group of foci requested as a unit.

A bounded portion of the content area of a part, defining the loca-
tion of an embedded part.The edge of a frame marks the boundary
between intrinsic content and embedded content.A frame can be a
rectangle oany other, even irregular, shape.

A visual indication of the boundary of a frame.The appearance of
the frame border indicates thte of the frame (a¢#,inactive, or
selected).The frame border is drawn and manipulatedebgon-
taining part or by OpenDoc, not by the part within ttzarfe.

The coordinate space in which a pant&nfieshape, used shape,
activeshape, andlip shape are defined.

A set of its display frames that a part designateslagd, for pur-
poses such as flowing content from one frame to andilaeh
framegroup has its owgroup ID; frames within a frame group
have arame sequence.

The process of adjusting the size and shape of an embedded frame.
Embedded parts can request changes to tlaeirels, but theon-
taining parts control the changes that are granted.

The order of frames in a frame group.

A shape that defines a frame and its border, expressed in terms of
the frame’s local coordinate space.

The composite transform that converts from a part’s frame coordi-
nates to its canvas coordinates.

CORBAfacilities:Common Facilities Architecture and Specifications V5.0



functional interfaces

generic object

graphics system

group ID

icon

identity transform

implementation

repository

inclusions list

incorporate

inheritance

in-place editing

Define the operationavoked by users of a Common Facilifyhe
audience for these interfaces is the facility consumer, the user of
the facility. Thesenterfaces present the functionality (the useful
operations) of the facility.

An object, relative to some given Common Facility (or Object SEr-
vice), whose primary purpose for existing is unrelated to the Com-
mon Facility whose interface it carries. The notion is that the
Common Facility is provided by having, in principle, any type of
object inherit that Common Facility interface and provide an
implementabn of that interface. This extends thdidigon that
appears in th®MA Guideto include Common Facilities.

A specific drawing echitectire. Some graphics systems (such as
Display PostSdpt) are available on moréan oneglatform; some
platformssupport more than one graphics system).

A number that identifies a frameayp, assigned by the group’s
containing part.

A small, type-specific picture that represents a part. Possible iconic
view types for displaying a part include as a (standard) icon, small
icon, or thumbnail; the other mibleview type is in &rame.

A transform that has no effect on pointsabich it is applied.

Supports the management of object implementations. It provides
operations used to install, manage, esté;, and describe the jphe-
mentations of type interas.

A list of part kinds that can be embedded in a given pgarécan
define and use its ownglusions list in order to restrict embedding
into itself.

To merge the data from one part into the contents of another part so
that the merged data retainsseparate iddity as a partCompare
embed.

A relationship between classes wherein dasx(the subclass)
shares the type and methods of another class (the superclass).

Manipulation by a user of data in an embedded part without leav-
ing the context of the document in which the part is dis-
played—uwithout, for example, opening a newndow forthe part.
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inside-out activation

instance

instantiate

interface repository

Interf ace Déinition
Language (IDL)

internalize

internal transform

interoperability

intrinsic content

invalidate

invalid shape

invariant

ISO string

keystroke focus

A mode of user interaction in which a mouse clclkwhere in a
document activates the siesitpossible erosing frameand per-
forms the appropriate selewt action on the&ontent element at the
click location. OpenDoc uses inside-out selection. Compaire
side-in activation.

Seeobject.

To cause an object of a class to be created in memory at runtime.

Supports runtime access to OMG IDL-specified definitiarthsas
object interfaces and type definitions. It supports adding, locating,
searching, retrieving, and managing definitions; type checking
object invocation; and dynamic construction of object invocations.

A syntax created by IBM to describe the interface of classes that
can be comiled bythe SOM compiler.

Seeread.

A transform that positions, scales, or otherwise transforms the
image of a part drawn within a frame. Compexérnal trans-
form.

Access to an OpenDoc part or document from different platforms
or with different software systems.

The content elements native to a particular part, as opposed to the
content of parts embedded within it. Compamgedded content.

To mark an area of a canvas (or facet, ami) as imeed of
redrawing.

The area of a frame, facet, or canvas that needs redrawing. Update
events cause redrawing of the invalid area.

An aspect of the internal state of an object that must be maintained
for the object to behave properly according to its design.

A null-terminated 7-bit ASCII string.

The destination ofeystroke events. The part whose frame has the
keystroke focus handles keystroke events. Seesalsotionfocus.
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keystroke focus
frame

kind

layout

link

link destination

link source

link specification

link status

lock

main storage unit

management inter-
faces

member function

method

CORBAfacilities

The frame to which kestioke events are to be sent.

Seepart kind.

The process of arranging frames and content elements in a docu-
ment for drawing.

(1) A pesisent reference to a part or to a set of content elements of
a part(2) An OpenDoc olgict that represents a link destioati

The portion of a part's content area that represents the destination
of a link.

The portion of a part’s content area that represents the source of a
link.

An object, placed on the Clipboard or in a drag-and-drop object,
from whichthe source part (the part that placed the data) can con-
struct a link if necessary.

The link-related state (in a link source, in a link destmator not
in a link) of a frame.

To acquire exclusive access to. A part must lock a link source
object or link object before accessing its data.

The storage unit that holds the contents property (prop_contents) of
a part. A part’s main storage unit, plus possibly other storage units
referenced from it, holds all of a part’s content.

Used for communicatiohetween managed objects and System
Management Common Facilities (or Object ServicesjeyThan-

dle services such as operational control, installation, and deploy-
ment.

Seemethod.

An operation that manipulates the data of aipadr class of
objects.
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modal focus

monitor

monolithic applica-
tion

name space

name-space
manager

noncontainer part

nonexclusivefocus

object

object specifier

OLE 2.0

outside-in
activation

overlaid frame

The right to ésplay nmodal dialogboxes. A part diplaying a modal
dialog must first obtain the modal fa; so that other parts cannot
do the same until the first part is finished.

A specialuse of a dispatch module, in which itnstalled in order
to be notified of events, but does not dispatch them.

Seeconventional application.

An object consisting of a set of text strings used to identify kinds of
objects or classes of behavior, for code-binding purposes. For
example OpenDoc uses nhame sga to identify paikinds and cat-
egories, and to identify object extensions.

An OpenDombiject that creates and deletesne spaces.

A part that cannotself contain efnedded parts. Compaten-
tainer part.

A focus thatan be owned by more than one frame at a time. Open-
Doc supports the use of nonexclusive foci. Compaadusive
focus.

A programming entity, existing in memory at run time, that is an
individual specimen of a particulatass.

A designation of a content object within a part, used to mhéter
the target of a semantic event. Object specifiers can be names
(“blue rectangle”) or logical designations (“word 1 of line 2 of
embedded frame 3”).

Object Linking and Embedding, Microsoft Corptioa’'s com-
pound document ardiicure.

A mode of user interaction in which a mouse clclkwhere in a
document activates the largest gibfe enclosing frame that is not
already actie. Comparénside-out activaion.

An embedded frame thdb&tsabove the content (including other
embedded frames) of its containing part, and thus need not engage
in frame negotiation with the containing part.
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override

owner

parent canves

parent class

part

part category

part container

part content

part editor

part ID

To replace a method belonging to a superclass with a method of the
same name in a subclass, in order to modify its behavior.

For a canvas, the part that created the canvas and attached it to a
facet. The owner is responsible for transferring the results of draw-
ing on the canvas to its parent canvas.

The canvas closest above a canvas in the facet hierarchy. If there is
a single off screen canvas attached to an embedded facetin a win-
dow, for example, the window canvas (attached to the aget)fis

the parent of the off screen canvas.

Seesuperclass.

A portion of a compound document; it consists of document con-
tent, plus—at runtie—a part editothat manipulates that content.
The content is data of a given structure or type, sutdxggraph-
ics, or video; the code ispart editor. In programming terms, a part
is an object, an instantiation of a subclass of the class Part. To a
user, a part is a single set of information digpt andnanipulated

in one or more frames or windows. Sam@&asument part.

A general classification of the format of datadiied by gart edi-
tor. Categories are broad classes of tlataat, meaningful tend-

users, such as “text”, “graphics” or “table”. Comppagt kind .

Seecontainer part.

The portion of a part that describes its data. in programtaimngs,

the part content is represented by the instance variables of the part
object; it is thestate othe partand is thgortion of it thatis stored
persistently. To the user, there is no distinchietween part and

part content; the user considers both the part contard,zdnd the
content plus its part editor, as a part. Seeialsimsic content,
embedded contentComparepart editor; part.

An applicaion component that can display and change the data of a
part. It is the executable code that provides the behavior for the
part. Compar@art content, part viewer.

An identifier thatuniguely names a part within the context of a
document. This ID represents a storage unit ID within a particular
draft of a document.
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part info

part kind

part property

part table

part viewer

part window

persistence

persistent refeence

platform
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(1) Part-specific data, of any type or size, used by a part editor to
identify what should be displayed irparticular frame oracet and
how it should be displayed. (2) Usésible informaion about a
given part, displayed in a dialog box accessed through a menu
command.

A specific classificavn of the format of data handled by a part edi-

tor. A kind specifies the specific data format handledihy, possi-

bly native to, a part editor. Kinds are meaningful to end-users, and
have designations such as such as “MacWrite 2.0” or “QuickTime
1.0". Compareart category.

One of a set of user-accessible characteristics of a part or its frame.
The user can modify some part properties, such as the name of a
part; the user cannot modify some other part pragersiuch as

part category. Each part propertygtsred as a distingtroperty in

the storage unit of the part or its frame.

A list of all the parts contained within a document, plus associated
data.

A part editor that can displand print, but not change, the data of
a part. Comparpart editor.

A window that displays an eloedded part by itffefor easier view-
ing or editing. Any part that is embedded in another part can be
opened up into its own part window. The part window is separate
from, and has a slightly dérent appearance than, tthecument
window displaying the entire document the part is embedded
within.

The quality of an entityush as a pan, link, or object, that allows it
to span separate document launchest@msport to different com-
puters. For example, a part written togigent storage is typically
written to a hard disk.

A number, stored somewhere within a storage unit, that refers to
another storage unit in the same document. Persistent references
permit complex runtime object relationships to be stored exter-
nally, and &ter reconstructed.

A hardware/software opatingenvironment. For example, Open-
Doc is being implemented on the Macintoshnéldiws, and OS/2
platforms.
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platform-normal
coordinates

position code

presentation

promise

property

protocol

proxy content

purge

read

The native coordinate system for a particulatfpten. OpenDoc
performs all layout and drawing platform-normal coordinates; to
convert from another coordinate system tdfpten-normalcoordi-
nates requires appli¢an of abias transform.

A parameter (to aatage unit’s Focus method) with which you
specify the desired property or value to access.

A patrticular style of display for a part—for example, outline or
expanded for text, or wire-frame swlid for gaphic objects. A part
can have miltiple presentations, each with its own rendering, lay-
out, and user-interface behavior. See alsw type.

A specification of data to be transferred at a future time. If a data
transfer involves a very large amount of data, the source part can
choose to put out a promisestead of aatally writing the data to a
storage unit.

In the OpenDoc storage system, a componenttmirage unit. A
property defines a kind of information (such as “name” or “con-
tens”) and contains one or more datgeams, calledalues,that
consist of information of that kind. Properties in a stored part are
accessible without the assistance of a part editor. Sepalso

property.

The programming interface tiugh which a specifitask or set of
related tasks is performed. The drag-dnap protocol, for exam-

ple, is the set of calls that a part editor makes (and responds to) in
order to support the dragging of items into or out of its content.

data, associated with a single embedded frame written to the Clip-
board (or drag-and-drop object or link-source object), that the
frame’s originakontaining part wanted associated with the frame,
such as a drop shadow or other visual adornment. Proxy content is
absent if intrinsic content agell as an embeddedaime was writ-

ten.

To freenon-critical memory, usually by writing or releasing cached
data. In low-memoryituations, QpenDoc can ask a part editor or
other objects to purge memory.

For a part or othéddpenDoc object, taansform its persistent form
in a storage unit into an appropriate in-memory representation,
which can be a repras@ation of the complete object or onhgab-
set of it, depending on the current display requirements for the
object. Same daternalize; comparewrite.
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reference

reference count

release

remove

revert

root facet

root frame

root part

root window

save

select

selection focus

serviceor part ser-
vice

A pointer to (or other representation of) an object, used to gain
access to the object when needed.

The number of references to an object. Objects that are reference-
counted, such as windows and parts, cannot be detetachiem-
ory unless their reference counts are zero.

To delete a reference to an objéair a reference-counted object,
releasing it decrements its reface count.

For a frame, to permanently delete it from its document, as well as
from memory. Compareclose.

To return a draft to the state it had juseafts lassave.

The facet that displays the root frame in a documemdevi.

The frame in which the root part of a document is displayed. The
root frame shape is the same as the content area of the document
window.

The part that forms the base of a docunaewt stablishes its basic
editing, enbedding, and printing behavior. A document has only
one root part, which can contain content elements and perhaps
other, embedded parts. Any part can be a root part.

Seedocument window.

To write all the data of all parts of a document (draft) to persistent
stolge.

To designate as the locus of subsequent editing operations. If the
user selects an embedded part, that part’s frame border takes on an
appearance that designates it as selected. Thedgled part itself

is not activated at this stage.

The location of @iting activity. The part whoseémehas the
selection focus is the active part, and has the selection or insertion
point. See als&eystroke focus.

An OpenDoaomponent that provides services to document parts,
instead of creating or viewirthem. Comparpart editor.
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shape

shared resource

sibling

source content

source frame

source part

specific object

split-frame view

static canvas

stationery

storage system

A desciption of a geometric area of a drawing canvas

A facility used by multiple part&xamples of shared resources are
the menu focus, selection focus, keystroke focus, aral perts.
See alsarbitrator.

A frame or facet at the same level of embedding as ano#raef
or facet within the same containing frame or facet. Sibling frames
and facets are-ordered to allow for overlapping.

The content at the source of a link. It is copied into the link and
thence into thelestination content.

(1) An embedded framehosepart that has beaypened up into its
ownpart window. (2) The frame to which othsynchronized
framesare attached.

A part that contains information that is displayed in another part
through a link. Compardestination part.

An object, relative tsome Common Facility (or Object Service),
whose purpose is to provide a part of the Common Facility whose
interface it cargs. The notion is that ia limited number opley
mentatons (and perhaps instances) of these objects exist in a sys-
tem, commonly known as “servers.”

A display technique for windows or frames, in which two or more
facets of a frame display different scrolled portions of a part’s con-
tent.

A drawing canvas that cannot be changed once it has been ren-
dered, such as a prinfesige. Compardynamic canvas.

A part that opens by copying itself and opening the copy into a
window, leaving the original stationery part unchanged.

The OpenDoc méanism for providing persistent storage for doc-
uments and parts. The storage system object must pravigiee
identifiers for parts as well as cross-document links. It stores parts
as a set of standard properties plus type-specific content data.
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storage unit

storage-unit cursor

storage unit ID

strong pesistent

reference

subclass

subframe

subsystem

superclass

synchronized
frames

thumbnail

token

In the OpenDoc storage system, an object that represents the basic
unit of pesisent stoage. Each storage unit has a list of properties,
and each property contains one or more dedasis called vaks.

A prefocused storage unit/prapgvalue designation, created to
allow swift focusing on frequently accessed data.

A unigue identifier of a storage unit within a draft.

A persisént referencenat, when theterage unit containing the
reference is dned, causes thefeeenced storage unit to be copied
also. Compar&veak persistent reference

A class derived from another class &tgerclas$, from which it
inherits type and behavior. Also called derived class or descendant.

A frame hat is both an embeddé&a@me in,and a dplay frame of,
a part. A partan create an embeddedme, nake it a subframe of
its own display frame, and then display itself in that subframe.

A broad subdivision of the interface and capabilities of OpenD
divided along shared-library boundariébse OpenDosubsystems
include shell, storage, layout, imagi user events, and semantic
events. Individual OpenDoc subsystems are replaceable.

A class from which another class @sbclas3 is derived. Also
calledancestor, base class, or parent class. Se@hblsdgtance.

Separate frames that display the same representation of the same
part, and should therefore be updated together. In general, if an
embedded part has two or meuitable display frames of the same
presentation, those frames (and all their embedded frames) should
be synchronized.

A large (64-by-64 pixels) icon used to represent a part. The icon is
typically a miniature representation of the layout of the pamt
tent.

A short, codified representation of a string. The session object cre-
ates tokens for ISO strings.
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transform

translation

translator

undo

used shape

user event

user-interface part

validate

value

viewer

A geometric transformation that can be applied to a graphic object
when it is rendered, such as moving, scalingptaion. Different
platformsand different graphics systems have transforms with dif-
ferent capabilities.

The conversion of one type of data to another type of data. Specifi-
cally, the conversion of data of one part kind to data of another part
kind. The translation object is @penDoc wrapper for platform-
specific translation capabilities. Note that translation can involve
loss offidelity.

A software utility, independent of OpenDoc, that converts data
fromone format to another. A translator may, for example, convert
text in the format used lyne word proce®r into a format read-
able by a different one. The translation capabilitppEnDoc

relies on theavailability of translators.

To rescind a command, geting its results. Thendo obgct is an
object that holdsammand history information iarder to support
the Undo capability of OpenDoc.

A shape that describes the portion of a frame that a pasiliyct
uses for drawing; that is, the part of the frame that the containing
part should not draw over.

A message, sent to a part by the dispatcher, that pertains only to the
state of the partgraphical user interface, notectly to its con-

tents. User events include mousiekd and kgstrdkes, and they
deliver informatiorabout, among other things, wdiow bcations

and scroll bar positions.

A part without content elements, representing a unit of a docu-
ment's user intedce. Buttons and dialog boxes, for example, can
be user-interface parts.

To mark a portion of a canvas (or facet, or frame) as no longer in
need of redrawing. Compairevalidate.

In the OpenDoc storage system, a data stream associated with a
property in a storage unit. Each propdras a set of values, and
there can be only one value of a given data type for each property.

Seepart viewer.
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view type

weak persistent ref-
erence

window

window canvas

window-content
transform

window-frame
transform

window state

write

z-ordering

The basic visual representation of a part. Supported view types
include frame, icon, smaktdn, and thumbnail.

A persisént referencentat, when thetsrage unit containing the
reference is cloned, is ignored; the referenced storage unit is not
copied. Compare strong persistesference.

An area of a computer displaywhich information is presented to
users in a graphic user interface, tghly confiiningone or more
content areas and controls, such aslkbars,enabling the user to
manipulate the display. Mdow systems are platform-specific.

The canvas attached to the root facetwiradow. Every window
has a window canvas.

The composite transform that converts from a part’s content coor-

dinates to its window coordinates.

The composite transform that converts from a part’s frame coordi-

nates to its window coordinates.

An object that lists the set efindowsthat are pen at a given time.
Part editors can alter tiéndow stateand thewindow state can be
persistently stored.

For a part or other OpenDobiject, to transform its in-memory
representation into a persat form in a storage unhame as
externalize; comparegead.

The front-toback ordering of sibling&dmes used to determine
clipping and event handling when frames overlap.
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