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DISTRIBUTED DOCUMENT PROCESSING THROUGH AN OBJECT REQUEST BROKER AND A RECEPTIONIST
OBJECT

BACKGROUND OF THE INVENTION

1. Field of the Invention

5 This invention relates to network systems and object oriented software technology, and

more particularly to a system and method for distributing objects and user interfaces over

a network system.

2. Description of Related Art
With the advent of the Internet and object oriented programming, a number of different
10 client/server and object oriented architectures have developed. For example, FIGURE 1
shows a browser/server architecture. A browser 1, typically on a client computer system,
accesses a server 2, typically at a remote site, by using a universal resource locator (URL)
3 to locate the server 2 and a corresponding resource 4 on the server 2. This resource 4
is typically a hypertext markup language (HTML) file that contains URLs to other
15 resources 5 on the same server 2 or on other servers on the network. The referenced
resource 4 is accessed by the server 2 and transmitted to the browser 1 using a conven-
tional network protocol such as the TCP/IP protocol. The browser 1 renders the resource

4 as a viewable display object 4'. The viewable display object 4' may contain URLs 6 to

other resources 5.

20 The hypertext links (URLs) among HTML files distributed over the Internet define what
1s commonly called the world-wide web (WWW). The browser 1 is the user’s means for
“navigating” the WWW through URL selection. The user can “get” resources from
distributed servers, and with the right permissions can “post” resources to distributed

servers. This latter capability is typically reserved for one person called the “website

25 master”.
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Another model of object interaction over the Internet involves the JAVA computer
programming language. With the introduction of JAVA, it is possible now to bring small
applications called “applets” from a server to a browser to “run” with information
rendered from an HTML file. Because JAVA code compiles to an intermediate
host-machine independent code, the compiled JAVA applets can run on any host
computer that is executing a JAVA virtual machine (JVM). Using JAVA applets, entire
applications can be downloaded by a user and run. (The difference between an applet and
a full application is that the launcher for an applet enforces stricter security requirements

that limits what the applet can access on client and host computer systems.)

Yet another object oriented architecture used in a network system is shown in FIGURE
2, which is a diagram of a distributed object request broker (ORB). In this architecture,
each object is a potential Internet server object that performs a unit of work for another
object that acts as a client object. Client objects can likewise act as server objects to other
client objects. Objects are connected by means of the ORB 9, which serves as a message
delivery mechanism among all objects. Objects can locate and connect to each other via
services performed by the ORB 9. In conventional implementations, communications
between objects are abstracted by use of a proxy 10 and skeleton 11. The proxy 10
appears to a client object 12 to be the actual server object 13. That is, the proxy 10 links
to the client object 12 in the same manner as if the server object 13 was directly linked to
the client object 12. On the server side, the skeleton 11 links to the server object 13 as a
“stub” client, in a similar manner. The proxy 10 and skeleton 11 communicate via an
interobject communications protocol supported by the ORB 9. Thus, the client object 12
appears to communicate over a direct communications link 14 with the server object 13.
Similarly, the proxy 10 appears to directly communicate over communications link 15
with the skeleton 11. In reality, all objects communicate through the ORB 9. The proxy
10 and skeleton 11 representations can be generated automatically from the corresponding
original object source code, or from an intermediate design language (IDL) description

of the corresponding object.
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While the ORB 9 in FIGURE 2 is shown as a unified structuré, conventionally, the ORB
9 is a network of ORBs executing on different computer systems but interconnected via
the Internet. The interconnected ORBs form a virtual software bus that allows objects to

be distributed and potentially run anywhere on the Internet.

FIGURE 3 shows yet another diagram of a software architecture and implementation for
constructing compound documents from simple parts. This architecture is generally
referred to as an “OpenDoc” architecture. Objects called “Parts™ represent the content of
a document through a tree hierarchy that defines the encapsulation of the compound Parts
of the document. In the illustrated example, Part A is designated as the “Root” Part of the
document Part tree, and defines the overall layout of the encapsulated Parts via a Frame
20. Frames represent the visual and geometry elements of the document content, and each
Frame has a corresponding Part that will “render” or “paint” its content within the Frame.
Thus, for example, Part B corresponds to Frame B and will paint its content into Frame

B. Part C corresponds to Frame C and will paint its content into Frame C.

The Parts 20 and Frames 21 that form a document are stored in an object called a “Bento”
container 22, which allows the individual elements to be accessed and cataloged
independently from the rendered document. All of the elements of a document can be
accessed and rendered by various viewers and editors. Thus, the document is considered
to be “open”. Although a number of other elements make up the OpenDoc architecture,
the Parts 20 and Frames 21, and the interconnection among these objects, form the

essential description of an arbitrary document’s content.

While the architectures described above provide a fair degree of flexibility in referencing
and communicating between objects in a network environment, they still lack the ability
to define an open GUI Framework and distributed object server architecture that uses the
prevalent URL-based approach to designating anci accessing resources over the Internet.

The present invention provides such an architecture.
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SUMMARY OF THE INVENTION

The invention comprises a system and method for an open GUI Framework and
distributed object server architecture using a URL-based approach to designating and
accessing resources over the Internet. The resulting document is not only open, but also

Internet distributed.

More particularly, a document is defined as the content of one or more distributed objects,
all linked to a receptionist object directly or via an object request broker, and each of
which is dynamically referenced in a “WebDoc”. Upon access via a URL to a server
controlling the receptionist object, the WebDoc is assembled and transferred to a client
viewer, where the object content is rendered as Frames by Parts that correspond to each
object type. The result is a rendered document. In one embodiment, the Parts may be
linked back to corresponding objects, indirectly or via the object request broker, to

maintain update information in the objects.

The details of the preferred embodiment of the invention are set forth in the accompany-
ing drawings and the description below. Once the details of the invention are known,

numerous additional innovations and changes will become obvious to one skilled in the

art.
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BRIEF DESCRIPTION OF THE DRAWINGS
FIGURE 1 is diagram of a prior art browser/server architecture.

FIGURE 2 is diagram of a prior art distributed object request broker architecture.

FIGURE 3 is diagram of a prior art OpenDoc architecture.

FIGURE 4 is a diagram showing the basic WebDoc document architecture of the

invention.

FIGURE 5 is a diagram showing the mechanism for retrieving and rendering a WebDoc

using a client viewer.

FIGURE 6 is a diagram showing the format of a WebDoc constructed to represent the

content of an object.

FIGURE 7 is a diagram showing an alternative format of a WebDoc constructed to

represent the content of an object.

FIGURE 8 is a screen-shot of a example WebDoc, showing a desktop document which

loads WebDocs for other universal resource locators.

Like reference numbers and designations in the various drawings indicate like elements.
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DETAILED DESCRIPTION OF THE INVENTION

Throughout this description, the preferred embodiment and examples shown should be

considered as exemplars, rather than as limitations on the invention.

This invention is related to the inventions entitled “Method for Displaying Multiple
Visual Styles” (U.S. patent application serial no. ) and “URL Login” (U.S.
patent application serial no. ), filed on the same date as the present patent

application.

Overview

The invention comprises a system and method for an open GUI Framework and
distributed object server architecture using a URL-based approach to designating and
accessing resources over the Internet. The resulting document is not only open, but also

Internet distributed. For ease of reference, this document will be referred to as a

“WebDoc”,

Advantages and uses for WebDocs include the following:

(1) A WebDoc can be used to bring up a desktop session on a Network Computer and
save the session initiated by a user.

(2) User-constructed WebDocs can be presented on a variety of computer systems or
display devices, such as pagers, personal digital assistants, Network Computers,
personal computers, workstations, and mainframes.

(3) The preferred embodiment of the invention incorporates current mail format
standards. Accordingly, little or no modifications are necessary for current Internet
content handlers. Indeed, any Multipurpose Internet Mail Extensions (MIME)
compliant mailer application can handle WebDoc content at some level.

4 Because WebDocs are flat collections of “bodyparts” (as opposed to nested
compound structures), WebDoc documents can be streamed and processed in

parts, constructed from multiple streams, and processed in parallel.
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In the preferred embodiment, a WebDoc is compliant with all current Internet

“standards and supports current encryption and signature methodologies.

(6)

(7

(8)

)

(10)

(11)

A WebDoc can be routed through current MIME-compliant Internet gateways,
including email applications' providing multiple methods for transmitting and
receiving WebDocs.

A WebDoc can be used to store data content, user interface descriptions, persistent
states for objects, and even object code, all in one document.

Messages between servers are supported, so that the same WebDoc support
functions can support interobject communications over a distributed unsecured
Internet.

The invention provides a standard framework for distributed object architectures
to interact with a network computer desktop.

The supporting WebDoc system of objects can be distributed and the functions of
data collection, document construction and collection, transmission, and display,
can be performed anywhere on the Internet.

The supporting WebDoc system in the preferred embodiment can process and
display current MIME-encoded messages (including MIME HTML mail
messages) in a “viewer” selected and constructed by the user, as well as allow

content to be incorporated into the user’s own compound documents.

WebDoc Architecture

The architecture of a WebDoc system includes a WebDoc document format and software

components with characteristics to receive, process, and appropriately interpret the

content

of a WebDoc. FIGURE 4 is a diagram showing the basic WebDoc architecture.

This general architecture allows remote location for objects comprising a WebDoc, with

a robust mechanism for accessing and rendering all of such objects.

A final

WebDoc 39 is constructed by a receptionist object 40 that communicates with

other content objects 41, 42 through an object request broker 43 that is responsible for

bringing the various elements of the final WebDoc 39 together. Every object 41, 42 that
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represents the content of the receptionist object 40 has a corresponding WebDoc. These
other objects 41, 42 may be internal to the receptionist object 40 (such as object C) or may
be accessible to the receptionist object 40 through the ORB 43 (such as object B). In the

preferred embodiment, all objects 41, 42 are linked to the receptionist object by means of

URLs.

The receptionist object 40 provides a standard server interface that provides access to one
or more services performed by other encapsulated objects. In the preferred embodiment,
the receptionist object 40 provides functions for authenticating user accesses to the
service, as well as constructing the appropriate WebDoc for the requested service. The
content of a receptionist object 40 does not have to be physically located within the

receptionist object 40, but can itself be distributed on other Internet nodes.

The receptionist object 40 corresponds to the Root Part 44 of the final WebDoc 39. Other
Parts 45, 46 contained within the Root Part 44 similarly correspond to other objects 41,
42 encapsulated by the receptionist object 40. The receptionist object 40 fetches the
content (WebDocs) of all of the encapsulated objects 41, 42, and transmits that content
to the Root Part 44 and its sub-Parts 45, 46. As in the OpenDoc standard, the Parts 44, 45,
46 define corresponding Frames, which together form the final WebDoc 39. That is, each

Frame has a corresponding Part that will “render” or “paint” its content within the Frame.

In the illustrated example, the receptionist object 40 may directly get the content of object
C in the form of a WebDoc which defines the content of corresponding Part C. The

content of object B may be fetched via the ORB 43.

As an option, each Part 44, 45, 46, as an object, can form a direct connection through the
ORB 43 to its corresponding object 40, 41, 42 in order to maintain current content in the
associated object (e.g., saving user input). Thus, each Part can keep its content up-to-date

using its own access methods. In the preferred embodiment, the connection through the
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ORB 43 is only through the Root Part 44. The Root Part 44 coordinates communications

between its embedded Parts 45, 46 and their corresponding objects 41, 42.

In the preferred embodiment, every Part 44, 45, 46 that makes up the final WebDoc 39
has a document unique Content Identifier (CID) and a network unique universal-object

resource indicator (URI), the use of which is described below.

FIGURE 5 is a diagram showing the mechanism for retrieving and rendering a final
WebDoc 49 using a client-resident viewer 50. The viewer 50 supplies a URL 51 to a
launcher 52. The URL 51 is used to initiate an access to a remote receptionist object 53
via a server 54. The launcher 52 coordinates access to the server 54 via an Internet link

55, as well as the construction of the final WebDoc 49 on a client computer system

(node).

The server 54 directly accesses a WebDoc file from a receptionist object 53, or requests
the WebDoc file from the receptionist object 53, depending upon the URL Internet access
protocol being used over the Internet link 55. In either case, the WebDoc file is the same
and is independent of the access method of the URL Internet access protocol. The
receptionist object 53 fetches (“gets”) the content of the WebDoc file (in WebDoc format)

from all encapsulated objects 56a-56d, either directly or through an ORB 57.

The accessed WebDoc file 55 is received by the launcher 52 and viewer 50, which select
an appropriate WebDoc handler parser and initiate the various document Parts for the
contents of the WebDoc file 55. As in FIGURE 4, a Root Part 58 and sub-Parts 59a-59b
correspond to each object. The Parts define corresponding Frames, which together form
the final WebDoc 49. The Root Part 58 and its constituent sub-Parts are rendered on the

viewer 50, with each Part rendering its content within a corresponding Frame.

Again, as an option, each Part, as an object, can form a direct connection 60 through the

ORB 57 to its corresponding object in order to maintain current content. Thus, each Part
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can keep its saved content up-to-date using its own access methods. In the preferred
embodiment, each Part handles “saving” or “maintaining” its internal content in its

corresponding object. Also, the connection 60 to the ORB 57 is preferably only through
the Root Part 58.

An alternative approach is to not directly connect Parts with their corresponding objects
via a connection 60 to the ORB 57. This approach may be required for security reasons
or by resource limitations on the client node. An alternative mechanism can be used that
omits the connection 60 to the ORB 57. In this mechanism, the viewer 50 and/or launcher
52 saves the current state of each Part of the final WebDoc 49 in a WebDoc file that has
the exact same form as the WebDoc file that launched the Part (as an option, only Parts
that have changed are saved). Using the original URL 51, this changed WebDoc is
transferred to the remote server 54 for posting. Depending on the URL Internet access
protocol being used, the changed WebDoc is saved as a file on the server 54 or is
transferred to the receptionist object 53 for update processing. In the case of a file save,
the server 54 determines how the updated information is merged into the original
WebDoc. In the case of direct object access via the receptionist object 53, the receptionist
object 53 processes the changed WebDoc to either update the content of the receptionist

object 53 or to distribute portions of the WebDoc to sub-objects for similar object

updating.

WebDoc Document Format
In the preferred embodiment of the invention, the content of a WebDoc is a MIME-
encoded multipart message. The description above describes how these messages can be

used to transport all content among distributed objects via the WWW.

The content of any object can be given as either parameter name/value pairs, or as internal
formatted content, such as HTML, JPEG, QuickTime, binary, efc. An important aspect
of the WebDoc concept is the ability to format complex content from elements that can

be readily understood across the Internet, as opposed to developing special proprietary
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content formats requiring appreciably more development and support. Using object
oriented programming (OOP), complex objects are constructed from simpler objects so

that the corresponding content of the object is a compound document comprising multiple

parts.

FIGURE 6 is a diagram showing the format of a WebDoc constructed to represent the
content of an object. The document is formatted as a multipart/related “message”
consisting of multiple content bodyparts. A bodypart (typically the first) is designated as
the root part 70. The root part 70 contains a description of the layout of the other

bodyparts and references these bodyparts through unique content identifiers (CIDs).

Each object generates a corresponding bodypart in the WebDoc that describes the content
and location of the object, preferably using a Standard Generalized Markup Language
(SGML) formatted content, such as HTML, that defines content in relation to other
objects. This description translates to the layout of Frames in a final document. Thus, the
receptionist object (Object A in FIGURE 6) describes its content as the root part 70 of the

WebDoc. Each corresponding Part (here, Part A) takes this description and renders the

content. Similarly, each encapsulated object (here, Objects a-d) generates bodyparts in the

WebDoc that define the content of those objects. Each corresponding part (Parts a-d)
renders such content, and thus reconstructs the document from its constituent parts,

gathered from across the Internet.

In the preferred embodiment, each bodypart also maintains a universal resource identifier
(URI) to its corresponding object source, which is the “content location” for the bodypart.

The URI preferably takes the form of a URL.

Handlers for the bodyparts are selected primarily upon the content-type of each bodypart.
For example, bodyparts having text content are handled by a text-viewing Part, bodyparts

having image content are handled by an image-viewing Part, efc. As a result, the Part
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viewers can be considered to be part of the document viewer (e.g., viewer 50 in FIGURE

5) and not necessarily transported as part of the WebDoc.

On the other hand, a Part’s viewer may have configurable attributes which allows the Part
to be customized to perform specific functions on behalf of the corresponding object.
Such configuration attributes are passed to a Part’s viewer as parameter name/value pairs

which are preferably incorporated as headers in the WebDoc bodypart that precedes the

content of the message.

FIGURE 7 is a diagram showing an alternative format of a WebDoc constructed to
represent the content of an object. This format can be used when the layout of the
constituent parts is either implicit to a Part’s viewer, or the Part’s viewer can be
configured through parameter name/value pairs. No special root body part is necessary
because the main document header 80 provides additional content-viewer parameters and

Part viewer parameters to configure the Part content from the document content.

For a compound document, the content type is multipart/related. The document parts are
constructed as before (FIGURE 6) from the constituent object contents. There may be
additional parameters added to aid in the layout of an embedded document part in relation

to the root document part and the other parts in the document.

An advantage of formatting WebDocs in this manner is that the parts can still be rendered
even if the target viewer is not aware of all of the attributes of the document, or lacks all
of the special Part viewers or viewer capabilities. Thus, various classes of viewers can
view the same WebDoc because the WebDoc is MIME formatted and encoded. On the
other hand, viewers and their event handlers can be exactly configured to render a
WebDoc and its active elements exactly as intended with Part viewers that are WebDoc

“aware”.
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Example

FIGURE 8 is a screen-shot of a example WebDoc, showing a desktop document which
loads WebDocs for other universal resource locators. More particularly, FIGURE 8
illustrates a Network Computer desktop constructed entirely from a combination of
WebDoc components. The desktop 100 is a WebDoc document consisting of multiple
work areas, with one of the work areas shown in full frame. The desktop 100 defines a
framework for overlapping windows 102, 104, 106, 108, 110, each comprising a
WebDoc, and icons 112, 114. The icons and windows can be moved and resized using a

mouse typical of other graphical desktops (e.g., X-Windows, Windows95, OS2, MacOS,

erc.).

Window 102 is a Graphical Workspace Manager which is constructed as a “thumbnail”
view of the desktop 100 Part. The same Part is used to “paint” another view of a WebDoc
in a separate Frame. Any WebDoc Part can provide a thumbnail view which is a reduced
image of the WebDoc Part’s “full view”. Yet another »view (i.e., Frame) 116 of the
desktop 100 is embedded into a “front panel” window 106. All views are coupled so that
changes in one view will be reflected in all other views (frames). In the preferred
embodiment, the Graphical Workspace Manager 102 is viewed within a Frame which is

itself constructed from WebDoc Parts for the title bar and layout of the desktop thumbnail

views.

Window 104 is an Internet Navigator constructed from a WebDoc document, showing the
contents of a receptionist object that contains files. Changes in this view are transmitted
to the receptionist object to save. The receptionist object likewise keeps this view

“current” via either WebDoc messaging or an ORB connection.

Window 106 is a front panel of the type used in the industry standard Common Desktop
Environment (CDE), but constructed and configured by a WebDoc document and Parts.

The icons within the front panel represent services on the Internet that a user can activate
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by a mouse click. This action results in loading and displaying a WebDoc document

within a viewer.

A subpanel 118 is raised from the front panel 106 when the user presses an arrow button
120. The subpanel 118 shown contains an “icon view” of WebDoc Parts. These icons can
be used to raise a full view of the corresponding WebDoc. These icons can also be active

drop zones for other WebDocs or for URLs which the WebDoc Part can process.

Icon 114 is an “icon view” of a WebDoc. Like the thumbnail view shown in window 102,
the icon view is another Frame for a Part. When a Part is depicted in an icon view, it is
not necessary to retrieve the entire corresponding WebDoc contents. Typically, what is
required to support a WebDoc icon view is the URL to the corresponding full view
content and Part event handler for processing URLs that are dropped on the displayed icon

114.

Frame 116 is another thumbnail view of the desktop 100, embedded into the front panel
106. Within the Frame 116 are thumbnail views of several workspaces 122 (shown with
miniature views of their backdrop patterns). Each workspace 122 also depicts thumbnail
views of WebDocs 124 and icons 126 contained within the workspace 122. Each
thumbnail view of a WebDoc has the same functionality as the corresponding full view
of the WebDoc. That is, the thumbnail view can receive and respond to mouse and
keyboard events in the same manner as the full view, since the exact same Part supports
both views. Although the same functionality can be implemented in a conventional
architecture (e.g., CDE), the amount of code required to implement such functionality is

greatly reduced and uniformity is greatly enhanced using WebDocs.

Window 108 shows an applet displayed without modification within an applet viewer
constructed from WebDoc Parts. Because applets can be viewed as Parts, a user can

incorporate applets (developed for the Internet) into the user’s WebDocs. In a similar
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fashion, OpenDoc parts, Netscape Navigator “plugin” modules, and Microsoft ActiveX

components can be incorporated into the desktop or user documents.

Window 110 shows a text editor constructed from WebDoc Parts. By changing the
WebDoc user interface for the viewer, a user can configure the editor to perform desired
functions, including incorporating Parts for spell checking or text formatting. The Parts
for this function would describe a viewer for handling, in this case, text. The WebDoc
generated by the viewer/editor would be simply the text content (in this case). In general,
there are levels of WebDoc content: (a) only the contents that have been changed; (b) the
original contents with any modifications; (c) contents with the UIL (user interface

language) descriptions of the viewer; (d) the contents, viewer UIL, and binary codes.

Icon 112 is an icon view of an application that is not a WebDoc. The application is
rereried to as a “legacy” application, which is any application developed outside of the
WebDoc paradigms. In the preferred embodiment, WebDoc references and links to legacy
applications are via URLs. In the preferred embodiment, the WebDoc-defined desktop can
activate (display) legacy applications in their own window, and through the application
program interface (API) for the underlying operating system (e. g, Windows95) transfer
WebDoc contents to the application. In specific implementations, “drag and drop”

functionality between legacy and WebDoc components can be supported.

General Implementation

The invention may be implemented in hardware or software, or a combination of both.
However, preferably, the invention is implemented in computer programs executing on
programmable computers each comprising at least one processor, at least one data storage
system (including volatile and non-volatile memory and/or storage elements, any of which
may be local or accessible via a network), at least one input device, and at least one output
device. Program code is applied to input data to perform the functions described herein
and generate output information. The output information is applied to one or more output

devices, in known fashion.
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Each program is preferably implemented in a high level procedural or object oriented
programming language to communicate with a computer system, although the programs
can be implemented in assembly or machine language, if desired. In any case, the
language may be a compiled or interpreted language. However, in the preferred
embodiment, the invention is implemented in the JAVA programming language for use

in conjunction with any host that has a JYM.,

Each such computer program is preferably stored on a storage media or device (e.g., ROM
or magnetic diskette) readable by a general or special purpose programmable computer,
for configuring and operating a local or remote computer when the storage media or
device is read by the computer to perform the procedures described herein. The inventive
system may also be considered to be implemented as a computer-readable storage
medium, configured with a computer program, where the storage medium so configured

causes a computer to operate in a specific and predefined manner to perform the functions

described herein.

A number of embodiments of the invention have been described. Nevertheless, it will be
understood that various modifications may be made without departing from the spirit and
scope of the invention. Accordingly, it is to be understood that the invention is not to be
limited by the specific illustrated embodiment, but only by the scope of the appended

claims.



10

15

PCT/US97/20393

WO 98/21671
-17-
CLAIMS "
What is claimed is:
L. A method for defining a graphical document in a distributed network computer

system having at least one network server and at least one client, comprising the

steps of:

(a) defining at least one distributed | c‘ontent object having content to be
viewed in the graphical document;

(b) defining a receptionist object having content that includes at least one link
to at least one such content object;

(c) coupling the receptionist object and at least one content object to an object
request broker, the object request broker providing network-wide access
and communication between the receptionist broker and each coupled
content object;

(d) accessing, through the network server, the contents of each content object
linked to the receptionist object;

(e) transmitting the accessed contents from the network server as a document
definition file to viewer/launcher application executing on the client;

H rendering the accessed contents defined in the document definition file as

frames of the graphical document.
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The method of claim 1, wherein each link in the receptionist document is a

“universal resource locator.

Wl

The method of claim 1, further including the step of rendering each content object

by a corresponding Part.

The method of claim 1, wherein each Part is linked back to a corresponding
object, and further including the step of saving changes to a frame in the

corresponding object.

The method of claim 4, wherein each Part is linked back to a corresponding object

through the object request broker.

The method of claim 4, wherein each Part is linked back to a corresponding object

through the receptionist object.

The method of claim 1, wherein the document definition file comprises at least
one bodypart, and each bodypart describes the content and location of a

corresponding object.
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8. A system for defining a graphical document in a distributed network computer

- system having at least one network server and at least one client, comprising:

(a)

(b)

(©)

(d)

(e)

®

means for defining at least one distributed content object having content
to be viewed in the graphical document;

means for defining a receptionist object having content that includes at
least one link to at least one such content object;

means for coupling the receptionist object and at least one content object
to an object request broker, the object request broker providing network-
wide access and communication between the receptionist broker and each
coupled content object;

means for accessing, through the network server, the contents of each
content object linked to the receptionist object;

means for transmitting the accessed contents from the network server as
a document definition file to viewer/launcher application executing on the
client;

means for rendering the accessed contents defined in the document

definition file as frames of the graphical document.
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The system of claim 8, wherein each link in the feceptionist document is a

" universal resource locator.

10.

11.

12.

13.

14.

The system of claim 8, further including means for rendering each content object

by a corresponding Part.

The system of claim 8, wherein each Part is linked back to a corresponding object,

and further including means for saving changes to a frame in the corresponding

object.

The system of claim 11, wherein each Part is linked back to a corresponding

object through the object request broker.

The system of claim 11, wherein each Part is linked back to a corresponding

object through the receptionist object.

The system of claim 8, wherein the document definition file comprises at least one

bodypart, and each bodypart describes the content and location of a corresponding

object.
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A computer program, residing on a computer-readable medium, for defining a

* graphical document in a distributed network computer system having at least one

network server and at least one client, the computer program comprising

instructions for causing a computer to:

(@)

(b)

(©)

(d)

(©

®

define at least one distributed content object having content to be viewed
in the graphical document;

define a receptionist object having content that includes at least one link
to at least one such content object;

couple the receptionist object and at least one content object to an object
request broker, the object request broker providing network-wide access
and communication between the receptionist broker and each coupled
content object;

access, through the network server, the contents of each content object
linked to the receptionist object;

transmit the accessed contents from the network server as a document
definition file to viewer/launcher application executing on the client;
render the accessed contents defined in the document definition file as

frames of the graphical document.
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16.

17.

18.

19.

20.

21.

20

The computer program of claim 15, wherein each link in the receptionist

“document is a universal resource locator.

The computer program of claim 15, further comprising instructions for causing

a computer to render each content object by a corresponding Part.

The computer program of claim 15, wherein each Part is linked back to a
corresponding object, and further comprising instructions for causing a computer

to save changes to a frame in the corresponding object.

The computer program of claim 18, wherein each Part is linked back to a

corresponding object through the object request broker.

The computer program of claim 18, wherein each Part is linked back to a

corresponding object through the receptionist object.

The computer program of claim 15, wherein the document definition file
comprises at least one bodypart, and each bodypart describes the content and

location of a corresponding object.
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