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Automated Media Delivery System 

BACKGROUND OF THE INVENTION 

CROSS REFERENCE TO RELATED APPLICATIONS 

This application is a Divisional of U.S. Serial No. 12/173,747, filed July 15, 2008, 

which is a Divisional of U.S. Serial No. 11/269,916, filed November 7, 2005, which is 

10 a Continuation-in-Part of U.S. Serial No. 09/929,904, filed August 14, 2001, now 

U.S. Patent No. 6,964,009 granted on November 8, 2005, which is a Continuation of 

U.S. Serial No., 09/425,326, filed October 21, 1999, now U.S. Patent No. 6,792,575, 

granted on September 14, 2004, each of which is hereby incorporated in its entirety 

by this reference thereto. 

15 

TECHNICAL FIELD 

The invention relates to software systems. More particularly, the invention relates to 

20 an Internet server-based software system that provides delivery of automated 

graphics and other media to Web sites for access by an end user or consumer. 

DESCRIPTION OF THE PRIOR ART 

25 Most Web sites today are primarily handmade. From the guy publishing a simple 

on line technology newsletter from his home, to the Fortune 1000 company's multi

tiered site with hundreds of pages of text, images, and animations, the Web 

developer and each of his HTML-coding and graphics-producing coworkers toil page 

by page and image by image. Thousands of established online companies employ 

30 hundreds of highly-skilled workers just to produce and maintain their Web sites. 

After all, the Web is now a major selling vehicle and marketing medium for many of 

these companies. The Web has even sprouted service industries such as, for 
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example, public companies with multi-billion dollar valuations created just to consult 

and produce Web sites for others. 

Most Web developers who use established WYSIWYG tools in the industry still must 

5 produce each page on their Web site one by one. The same rate applies to 

preparing and placing images, animations, and other visual assets. Each page 

represents its own set of issues ranging from whether to use GIF, JPEG, or PNG file 

formats, to finding the optimum bit depth for each image to ensure the fastest 

downloading through the different browsers of the consumer. The bottlenecked 

10 state of the customer's workflow to produce graphics for Web pages can be 

described as follows: 

15 

20 

25 

30 

Current Workflow for Creating Web Graphics 

• Original Artwork/Asset Creation 

- Use third-party point products 

• Asset Editing 

- Scale/reduce/slice 

• Asset Format Conversion 

- JPEG/GIF/PNG 

• Asset Staging 

Place in Web file system 

Edit HTML 

• Create/Modify HTML for particular page 

• Store HTML on Web server 

• View final pages 

• Repeat process for each version of each graphic on each page 

Estimated time 

- Two hours per page times the number of pages 

Also, from a user's perspective, the current state of the art is to offer the consumer 

zooming and panning capabilities so that by clicking on an image the consumer can 
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5 

view more closely or from a different angle. On the horizon are pages with three

dimensional imagery that enable a user to move around a page that can look more 

like a room than a brochure. While interesting, these features are merely 

incremental improvements to a consumer's surfing experience. 

D. C. A. Bulterman, Models, Media, and Motion: Using the Web to Support 

Multimedia Documents, Proceedings of 1997 International Conference on 

Multimedia Modeling, Singapore, 17-20 Nov. 1997 discloses "an effort underway by 

members of industry, research centers and user groups to define a standard 

10 document format that can be used in conjunction with time-based transport 

protocols over the Internet and intranets to support rich multimedia presentations. 

The paper outlines the goals of the W3C's Synchronized Multimedia working group 

and presents an initial description of the first version of the proposed multimedia 

document model and format." 

15 

Text and Graphics on UMl's ProQuest Direct: The Best (yet) of both Worlds, Online, 

vol. 21, no. 2, pp. 73-7, March- April 1997 discloses an information system that 

offers "periodical and newspaper content covering a wide range of business, news, 

and professional topics... letting the user search both text and graphics and build 

20 the product to suit. Articles can be retrieved in varying levels of detail: citation, 

abstracts, full text, and text with graphics. Images come in two flavors: Page Image, 

a virtual photocopy, and Text+Graphics, in which graphics are stored separately 

from the text and are manipulable as discrete items .... [The system] comes in two 

versions: Windows and Web." 

25 

John Mills Dudley, Network-Based Classified Information Systems, AU-A-53031/98 

(27/08/98) discloses a "system for automatically creating databases containing 

industry, service, product and subject classification data, contact data, geographic 

location data (CCG-data) and links to web pages from HTML, XML, or SGML 

30 encoded web pages posted on computer networks such as lnternets or 

lntranets .... The ... databases may be searched for references (URLs) to web pages 

by use of enquiries which reference one or more of the items of the CCG-data. 

Alternatively, enquiries referencing the CCG-data in the databases may supply 

contact data without web page references. Data duplication and coordination is 
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reduced by including in the web page CCG-data display controls which are used by 

web browsers to format for display the same data that is used to automatically 

update the databases." 

5 Cordell et al, Automatic Data Display Formatting with A Networking Application, U.S. 

Patent No. 5,845,084 (Dec. 1, 1998) discloses a placeholder image mechanism. 

"When a data request is made, the data transfer rate is monitored. When the receive 

data transfer rate is slow, and the data contains an embedded graphical image of 

unknown dimensions, a small placeholder image is automatically displayed for the 

10 user instead of the actual data. The small placeholder image holds a place on a 

display device for the data or the embedded graphical image until the data or 

embedded graphical image is received. When embedded graphical image is 

received, the placeholder image is removed, and the display device is reformatted to 

display the embedded graphical image." 

15 

Jonathon R. T. Lewis, System For Substituting Tags For Non-Editable Data Sets In 

Hypertext Documents And Updating Web Files Containing Links Between Data Sets 

Corresponding To Changes Made To The Tags, U.S. Patent No. 5,355,472 (Oct. 11, 

1994) discloses a "hypertext data processing system wherein data sets participating 

20 in the hypertext document may be edited, the data processing system inserting tags 

into the data sets at locations corresponding to the hypertext links to create a file 

which is editable by an editor and the data processing system removing the tags, 

generating a revised data set and updating the link information after the editing 

process. Its main purpose is to preserve the linking hierarchy that may get lost when 

25 the individual data sets get modified." 

Wistendahl et al, System for Mapping Hot Spots in Media Content Interactive Digital 

Media Program, U.S. Patent No. 5,708,845 (Jan. 13, 1998) discloses a "system for 

allowing media content to be used in an interactive digital media (IDM) program 

30 [that] has Frame Data for the media content and object mapping data (N Data) 

representing the frame addresses and display location coordinates for objects 

appearing in the media content. The N Data are maintained separately from the 

Frame Data for the media content, so that the media content can be kept intact 

without embedded codes and can be played back on any system. The IDM program 
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has established linkages connecting the objects mapped by the N Data to other 

functions to be performed in conjunction with display of the media content. 

Selection of an object appearing in the media content with a pointer results in 

initiation of the interactive function. A broad base of existing non-interactive media 

5 content, such as movies, videos, advertising, and television programming can be 

converted to interactive digital media use. An authoring system for creating IDM 

programs has an object outlining tool and an object motion tracking tool for 

facilitating the generation of N Data. In a data storage disk, the Frame Data and the 

N Data are stored on separate sectors. In a network system, the object mapping 

10 data and IDM program are downloaded to a subscriber terminal and used in 

conjunction with presentation of the media content." 

Rogers et al, Method for Fulfilling Requests of A Web Browser, U.S. Patent No. 

5,701,451 (Dec. 23, 1997) and Lagarde et al, Method for Distributed Task Fulfillment 

15 of Web Browser Requests, U.S. Patent No. 5,710,918 (Jan. 20, 1998) disclose 

essentially "improvements which achieve a means for accepting Web client requests 

for information, obtaining data from one or more databases which may be located on 

multiple platforms at different physical locations on an Internet or on the Internet, 

processing that data into meaningful information, and presenting that information to 

20 the Web client in a text or graphics display at a location specified by the request." 

Tyan et al, HTML Generator, European Patent Application No. EP 0843276 (May 

20, 1998) discloses "generating an HTML file based on an input bitmap image, and 

is particularly directed to automatic generation of an HTML file, based on a scanned-

25 in document image, with the HTML file in turn being used to generate a Web page 

that accurately reproduces the layout of the original input bitmap image." 

TrueSpectra has a patent pending for the technology employed in its two products, 

lrisAccelerate and lrisTransactive. These products are designed for zooming and 

30 panning and simple image transformations and conversions, respectively. They 

support 10 file formats and allow developers to add new file formats via their SOK. 

They do not require the use of Flashpix for images. However, their documentation 

points out that performance is dependent on the Flashpix format. The system would 

be very slow if a non-Flashpix format was used. 
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10 

15 

20 

TrueSpectra allows the image quality and compression to be set for JPEGs only. 

The compression setting is set on the server and all images are delivered at the 

same setting. 

TrueSpectra has a simple caching mechanism. Images in the cache can be cleared 

out automatically at certain times and it does not have any dependency features for 

image propagation. The Web server needs to be brought down in order to update 

any original assets. 

TrueSpectra does not require plug-ins to operate features such as zooming/panning 

or compositing. The alternative to plug-ins is using their Javascript or active server 

page technology. These technologies are used by many Web sites to provide 

interactivity, but not all Web browsers work correctly with these technologies. 

TrueSpectra relies on Flashpix as its native file format and does not support media 

types such as multi-GIFs and sound formats. Flashpix files are typically larger than 

most file formats. Access to files is faster for zooming and panning, but appears to 

be quite slow. 

The key to lrisTransactive is the compositing subsystem. It requires three things to 

build a shopping solution using image composition. 

1) The original images must be created. It is suggested that the image be 

converted to Flashpix for better performance. 

25 2) All of the individual images must be described in XML using the image 

composer program. The program allows the editor to specify anchor points, layer 

attributes, and layer names. The resulting file is between 5k and 50k. 

30 

3) The Web designer must place HTML referring to the XML in the Web site. By 

specifying parameters to the XML, the Web designer can turn on or off layers. 

The herein above process for compositing images enables Web designers to create 

shopping sites. However, a lot of overhead is the result. The XML documents add 

5k-50k to a Web site. The compositing commands that are embedded in the HTML 

are difficult to understand. And, because the compositing feature requires several 
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steps to implement, it is not suitable for every image on a Web site. The process 

seems to be designed for the specific purpose of shopping. 

MediaBin(TM) is limited to activities behind the firewall automating only the "post-

5 creative busywork." In addition, MediaBin requires the use of an application server 

to function through a web interface. Thus images may not be directly added to any 

existing web page. 

Macromedia's Generator operates by embedding variables in their proprietary Flash 

10 format. Therefore the actual imaging operations are somewhat limited and cannot 

be controlled directly from a web page request. 

15 

20 

MGI Software sells point solutions that require end-users to download a viewer to 

process a proprietary image format. 

PicturelQ offers a server-side image-processing appliance that provides a limited set 

of Photoshop functionalities. This appliance runs on the web-page server, 

processes information embedded in the web page, and rewrites the web page with 

image data. 

The disclosed prior art fail to provide systems and methodologies that result in a 

quantum leap in the speed with which they can modify and add images, video, and 

sound to sites, in the volume of data they can publish internally and externally, and 

in the quality of the output. The development of such an automated media delivery 

25 system would constitute a major technological advance. 

It would be advantageous to empower an end user with flexibility and control by 

providing interactive page capabilities. 

30 It would be advantageous from an end user's perspective to generate Web pages 

that contain active graphics. For example, clicking on a Corvette image will cause a 

simple menu to pop up suggesting alternative colors and sizes in which to see the 

car. Clicking on portions of the image, such as a fender, can call up a close-in view 

of the fender. 

7 
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It would be advantageous to provide an automated graphics delivery system that 

becomes part of the Web site infrastructure and operates as part of the Web page 

transaction and that thereby provides a less expensive and less time-consuming 

5 process. 

It would be advantageous to provide a system for automated processing and 

delivery of media (images, video, and sound) to a Web server whereby it eliminates 

the laborious post-production and conversion work that must be done before a 

10 media asset can be delivered on a Web server. 

15 

It would be advantageous to create a dynamic Web site, wherein images are 

generated on demand from original assets, wherein only the original assets need to 

be updated, and wherein updated changes propagate throughout the site. 

It would be advantageous to provide a system that generates media based on 

current Web server traffic thereby optimizing throughput of the media through the 

Web server. 

20 It would be advantageous to provide a system that generates media that is 

optimized for the Web client, wherein client connection speed determines optimum 

quality and file size. 

It would be advantageous to provide a system that generates media, whereby the 

25 media is automatically uploaded. 

It would be advantageous to provide a system that automatically caches generated 

media so identical requests can be handled without regeneration of images. 

30 It would be advantageous to provide a system that resides behind the Web server, 

thereby eliminating security issues. 

It would be advantageous to provide a system wherein the client browser does not 

require a plug-in. 

8 
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It would be advantageous to provide a system wherein the system does not require 

any changes to a Web server. 

5 It would be advantageous to provide a system wherein the system manages the 

Web server media cache. 

10 

It would be advantageous to provide a system wherein the Web media is generated 

only if requested by a client browser. 

It would be advantageous for a system to reduce the need for a Web author to 

create different versions of a Web site, the system automatically handling image 

content. 

15 It would be advantageous to provide dynamic imaging capabilities, have a more 

complete set of image processing functionality, and be controlled directly through an 

image URL 

It would be advantageous to provide an end-to-end solution requiring only a 

20 standard browser that is completely controllable using the proprietary tags contained 

within a simple image link in the web page. 

It would be advantageous to run an image application as a separate server 

controlled directly by single image requests to that server, such that any web server, 

25 even one that is only sending static HTML can access imaging features. 

SUMMARY OF THE INVENTION 

An automatic graphics delivery system that operates in parallel with an existing Web 

30 site infrastructure is provided. The system streamlines the post-production process 

by automating the production of media through content generation procedures 

controlled by proprietary tags placed within URLs embedded within Web documents. 

The author simply places the original media in the system, and adds proprietary tags 
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to the URLs for accessing that media. The system automatically processes the URL 

encoded tags and automatically produces derivative media for the web site from the 

original media. 

5 The system takes as input the client connection, server traffic, content generation 

procedures, and proprietary tags placed within the URL to generate optimized media 

for the client. The need for the Web author to create different versions of a Web site 

is reduced because the image content of the site is automatically handled by the 

system. In addition, generated media is cached such that further requests for the 

10 same media require little overhead. 

Because the invention takes the original media, content generation procedures, and 

proprietary URL tags as inputs for generating the Web media, it is possible to modify 

any of these inputs and have the system automatically update the media on the 

15 associated Web pages. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 Fig. 1 is a schematic diagram showing the placement of the system within a current 

Web infrastructure according to the invention; 

25 

Fig. 2 is a schematic diagram showing how a typical Web site delivers an HTML 

document and its graphics to a Web browser according to the prior art; 

Fig. 3 is a schematic diagram showing delivery of an HTML document and media to 

a Web browser according to the invention; 

Fig. 4 is a schematic diagram showing the components involved in Web site 

30 administration according to the prior art; 

10 
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Fig. 5 is a schematic diagram showing the components of the system involved in 

Web site administration according to the invention; 

Fig. 6 is a simple overview showing the components of the system according to the 

5 invention; 

Fig. 7 is a schematic diagram showing the process flow of a proprietary enabled 

page delivered to a Web browser according to the invention; 

10 Fig. 8 is a flow chart showing an authoring process according to the invention; 

15 

20 

25 

30 

Fig. 9 is a flow chart showing an HTML parsing process according to the invention; 

Fig. 10 is a flow chart showing a media creation process according to the invention; 

Fig. 11 is a screen shot showing an administration tool according to the invention; 

Fig. 12 displays a structure of a database record used for the system according to 

the invention; 

Fig. 13 shows original media to be processed according to the invention; 

Fig. 14 shows a portion on an HTML document with a proprietary tag according to 

the invention; 

Fig. 15 shows an HTML document and an HTML document source according to the 

invention; 

Fig. 16 shows a generated GIF image according to the invention; 

Fig. 17 is a schematic diagram of an image system within a typical Web 

infrastructure according to the invention; 

11 
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Fig. 18 is a schematic diagram showing delivery of an HTML document and original 

media according to the invention; 

Fig. 19 is a schematic diagram showing components of Web site administration 

5 according to a preferred embodiment of the invention; 

Fig. 20 is a simple overview showing components of the image system according to 

a preferred embodiment of the invention; 

10 Fig. 21 is a schematic diagram showing process flow of a proprietary enabled page 

delivered to a Web browser according to a preferred embodiment of the invention; 

15 

20 

Fig. 22 shows a flowchart of a content generation procedure according to a 

preferred embodiment of the invention; and 

Fig. 23 is a flow chart showing an authoring process according to a preferred 

embodiment of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

An automatic graphics delivery system that operates in parallel with an existing Web 

site infrastructure is provided. The system streamlines the post-production process 

by automating the production of media through content generation procedures 

25 controlled by proprietary tags placed within URLs embedded within Web documents. 

30 

The author simply places the original media in the system, and adds proprietary tags 

to the URLs for accessing that media. The system automatically processes the URL 

encoded tags and automatically produces derivative media for the web site from the 

original media. 

The system takes as input the client connection, server traffic, content generation 

procedures, and proprietary tags placed within the URL to generate optimized media 

for the client. The need for the Web author to create different versions of a Web site 

12 
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is reduced because the image content of the site is automatically handled by the 

system. In addition, the generated media is cached so that further requests for the 

same media require little overhead. 

5 Because the invention takes the original media, content generation procedures, and 

proprietary URL tags as inputs for generating the Web media, it is possible to modify 

any of these inputs and have the system automatically update the media on the 

associated Web pages. 

10 A detailed description of such automatic media delivery system operating in parallel 

with existing Web site infrastructure is found below in the section under the heading 

as such. 

Fig. 1 is a schematic diagram showing the placement of the system within a current 

15 Web infrastructure according to a preferred embodiment of the invention. The 

system 100 is attached to a Web server 110, which is connected to multiple client 

browsers 120(a-d) via the Internet 130. 

Fig. 2 is a schematic diagram showing how a typical Web site delivers an HTML 

20 document and its graphics to a Web browser according to the prior art. An original 

media 200 is passed to post-production systems 210, wherein the media 200 is 

manipulated by hand and prepared for the Web. The result is a Web media 220. 

The Web media 220 and an associated HTML document 230 referring to the media 

220 by media tags are input to a Web server 110 for a Web browser 120 to view via 

25 the Internet 130. 

Fig. 3 is a schematic diagram showing delivery of an HTML document and media to 

a Web browser according to a preferred embodiment of the invention. An original 

media 200 and an HTML document embedded with proprietary media tags 300 are 

30 input into the system 100. The system 100 generates a Web-safe media 220 and a 

modified HTML document 230 that refers to the Web media, and automatically loads 

them onto the Web server 110 for view by a Web browser 120 via the Internet 160. 

13 
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Fig. 4 is a schematic diagram showing components involved in Web site 

administration according to the prior art. Original media assets 400 are original 

images, video, or sound that have not been prepared for the Web. Web sites 

usually need to manage the placement of media on the network for easy retrieval by 

5 Web designers. Post-production systems 410 vary from Web site to Web site. 

Post-production systems 410 are usually custom procedures that Web designers 

use to convert an original media, such as an image, to one that can be displayed on 

the Web. Post-production systems 410 also upload finished images to Web image 

systems. Web images 420 are Web versions of the original images. Web images 

10 420 are ready for retrieval by the Web server 110 to be delivered to a Web browser 

120. Any image to be modified or updated must pass through the herein above 

three components before it can be delivered to the Web browser 120. HTML pages 

460 have references to Web images 420. 

15 Fig. 5 is a schematic diagram showing the components involved in Web site 

administration according to a preferred embodiment of the invention. Web site 

administration is simplified using the claimed invention. Asset management, 

automatic image manipulation, automatic image conversion, automatic image 

upload, and automatic disk management 500 are provided by the claimed invention. 

20 

Fig. 6 is a simple overview showing the components of the system according to a 

preferred embodiment of the invention. HTML with proprietary tags 300 is the 

original HTML document that is embedded with proprietary tags which describe how 

the images are to be manipulated for the Web. Java servlet engine 600 is a third-

25 party product that allows the system 100 to interface with the Web server 110 and 

execute Java servlet code. The Web server 110 is third-party software that delivers 

Web pages to a Browser 120. The Browser 120 views Web pages that are sent 

from the Web server 110. Modified HTML with system created images 230 are a 

final result of the system. Modified HTML 230 is a standard HTML document 

30 without proprietary embedded tags and with standard Web graphics. 

14 
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The System. 

A preferred embodiment of the system 100 is provided. 

HTML parsing subsystem 610 parses through an HTML document and searches for 

5 proprietary tags. If it finds a proprietary tag it hands it to a media caching subsystem 

620 for further processing. The media caching subsystem 620 returns a standard 

HTML tag. The HTML parsing subsystem 610 then replaces the proprietary tag it 

found with the returned tag. The parsing subsystem 610 then continues searching 

for a next proprietary tag, repeating the process herein above. The process is 

10 finished when no more proprietary tags can be found. 

The media caching subsystem 620 determines if an image has been created for the 

requested proprietary tag. If the image has already been created and the files that 

built that image have not been modified, the media caching subsystem 620 returns 

15 an HTML tag that refers to a previously-generated image. If the image has not been 

created, the media caching subsystem 620 hands the HTML tag to a media creation 

subsystem 630. The media creation subsystem 630 returns an image to the media 

caching subsystem 620. The media caching subsystem 620 adds the created 

image and the HTML tag to a media cache database 640. 

20 

The media cache database 640 contains references to the created images 645. In a 

preferred embodiment, the references are the script used to create the image, the 

names of the images used to create the image, the dates of those files, and the 

HTML that represents the created image. The media caching subsystem 620 

25 performs lookups in this database to determine if the image has been created. If the 

image has not been created the media caching subsystem 620 calls upon the media 

creation subsystem 630 to create the image and then store the results in the media 

cache database 640. 

30 The media creation subsystem 630 takes a proprietary tag from the media caching 

subsystem 620 and generates an image. The image is generated by deciphering 

the tag and handing it to the media processing engine 650. After the image is 

created, the media creation subsystem returns the name of the newly created image 

to the media caching subsystem 620. 

15 
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5 

The media processing engine 650 interprets the proprietary tag and generates the 

image. The media processing engine 650 looks up images in a media repository to 

obtain the location of the original file. 

The media repository 660 contains original images 665 used in the system 100. 

Fig. 7 is a schematic diagram showing the process flow of a proprietary enabled 

page delivered to a Web browser according to a preferred embodiment of the 

10 invention. An original media 200 is created. The media 200 is placed into the 

system 100 in the media repository 660. Similarly, an HTML document with 

proprietary tags 300 is created and placed on a Web server 110. A user requests a 

Web page from a Web browser 120. The Web server 110 passes the requested 

page to an HTML parser 610. The HTML parser 610 parses HTML looking for 

15 media tags. The parser 610 looks up media tags in a media tags database 640. If 

the media tag is found, then the system 100 produces a modified HTML document 

230. Otherwise, the media creation subsystem 630 uses the media tag to generate 

a Web media 220. The generated Web media 220 is placed in a media cache 

subsystem 620. The proprietary media tag is converted by a converter 700 to a 

20 standard HTML tag that refers to the generated media 220 in cache. The media tag 

and the HTML equivalent are stored in the media tags database 640. Media tags 

are replaced by standard HTML equivalent to provide a modified HTML document 

230. The modified HTML document 230 is delivered to the Web server 110. The 

Web server 100 delivers the modified HTML document 230 to the browser 120 via 

25 the Internet for a user to view. 

Fig. 8 is a flow chart showing an authoring process according to a preferred 

embodiment of the invention. The process starts (800) when a user adds an original 

graphic to the system (810). The user then creates an HTML document that 

30 contains proprietary media tags (820). The user then places the HTML document 

on a Web server (830) and ends the authoring process (840). 

Fig. 9 is a flow chart showing an HTML parsing process according to a preferred 

embodiment of the invention. The process starts (900) when a consumer requests a 
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Web page (910). A Web server hands the request of the Web page to the system 

(920). The system parses the Web page (930). The system looks for a media tag 

(940). If found, the system retrieves the HTML equivalent of the media tag (950) 

and replaces the media tag with the HTML equivalent tag (960). The system 

5 continues parsing the Web page for tags (970) by returning to step (940). When no 

more tags are found, the system delivers the modified Web page to the Web server 

(980) and therein ends the process (990). 

Fig. 10 is a flow chart showing a media creation process according to a preferred 

10 embodiment of the invention. The process starts (1000) when the system requests 

an HTML equivalent to a proprietary media tag (1010). The Media tag is combined 

with bandwidth information (1020). The subsystem checks if the media tag already 

exists in the media tag database (1030). If it does, the subsystem checks if any of 

the original assets used to create the media have been changed (1040). If not, then 

15 the subsystem retrieves the HTML equivalent tag from the database (1050) and 

returns the HTML equivalent tag to the requesting system (1060). If any of the 

original assets used to create the media have been changed (1040), then the 

subsystem removes the media tag entry from the media database (1070) and 

creates the media using the media tag (1080). The subsystem then stores the 

20 media in a media cache (1090). The subsystem generates the HTML referring to 

the generated media (1100) and places the media tag and the HTML equivalent in 

the media tag database (1110). The HTML equivalent is returned to the requesting 

system (1060) and the process stops (1120). 

25 The differences between using HTML and the proprietary tags disclosed herein are 

noted. HTML allows Web designers to create Web page layouts. HTML offers 

some control of the images. HTML allows the Web designer to set the height and 

width of an image. However, all of the other image operations disclosed herein are 

supported by the claimed invention and are not supported by HTML 

30 
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5 

Table A herein below provides the claimed proprietary tags according to a preferred 

embodiment of the invention. The use of the term "freeride" refers to an internal 

code name for the invention. 

Table A 

Tags 

Generate image 

<freerideimage> mediascript </freerideimage> 

10 Generate a standard Web image. 

15 

Generate thumbnail image linked to full image 

<freerideimagethumbnail> mediascript <xs=size ys=size /freerideimagethumbnail> 

Generate a thumbnail of specified size and link it to the full size version. 

Generate zoom and pan image 

<freerideimagezoom> mediascript </freerideimagezoom> 

Generate a zoomable/panable image. 

20 Security 

25 

30 

<freerideimagesecure> </freerideimagesecure> 

Specifies that all images found between these tags are secured images and the system 
will determine access before generating. 

Table B herein below provides the claimed script commands according to a 

preferred embodiment of the invention. Additional commands may be added as 

needed. 

Table B 

Media processing script commands 

Add Noise 

35 Noise_AddNoise( [amount=<value 1 .. 999>] [gaussian] [grayscale]) 

This command adds noise to the image. 

Adjust HSB 

AdjustHsb([hue@ <value ±255>] [saturation@ <value ±255>] [brightness@ <value ±255>]) 
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This command allows the HSB of an image to be altered. This can be applied to images 
of all supported bit-depths. 

Adjust RGB 

5 AdjustRgb{ [brightness@ <value ±255>] [contrast@ <value ±255>] [red@ <value ±255>] 
[green@ <value ±255>] [blue@ <value ±255>] [noclip@ <true, false>] [invert@ <true, false>]) 

This command allows the contrast, brightness, and color balance of an image to be 
altered. 

10 Blur 

Blur( radius @ <value 0 .. 30>) 

This command applies a simple blur filter on the image. 

Blur Convolve 

15 Blur_Blur{) 

This command commands perform a simple 3x3 convolution for blurring. 

Blur Convolve More 
Blur_MoreBlur(} 

20 This command commands perform a stronger 3x3 convolution for blurring. 

25 

30 

Blur Gaussian 
Blur_GaussianBlur{ [radius=<value 0.1 .. 250>]) 

This command applies a Gaussian blur to the image. 

Blur Motion 
Blur_MotionBlur( [distance=<value 1 .. 250>] [angle=<degrees>] ) 

This command applies motion blurring to the image using the specified distance and 
angle. 

Brush Composite 

Composite( source@ {<User-Defined Media Object name>} [x@ <pixel>] [y@ <pixel>] 
[onto] [opacity@ <value 0 .. 255>] [color@ <color in hexadecimal>] [colorize@ <true, false>] 
[saturation@ <value 0 .. 255>]} 

35 This command composites the specified "brush" (foreground) image onto the 
current "target" (background) image. 

Colorize 

Colorize( color@ <color in hexadecimal> [saturation@ <value 0 .. 255>]} 

40 This command changes the hue of the pixels in the image to the specified color. 

Convert 
Convert( rtype@ <bit-depth> {dither@ <value 0 .. 10>]) 
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This command converts the image to the specified type/bit-depth. 

Convolve 
Convolve( Filter @ <filtername> ) 

5 This command applies a basic convolution filter to the image. In a user interface driven 
system, the filters could be stored in files and edited/created by the user. 

10 

Crop/Resize Canvas 
Crop( [xs@ {<pixels>, <percentage+"%">}] [ys@ {<pixels>, <percentage+"%">}] [xo@ <left 
pixel>] 
[yo@ <top pixel>] [padcolor@ <color in hexadecimal>] [padindex@ <value 0 .. 255>]) 

This command crops the media to a specified size. 

Discard 
1 5 Discard() 

20 

This command removes the designated Media Object from memory. 

Drop Shadow 
DropShadow( [dx@ <pixels>] [dy@ <pixels>] [color@ <color in hexadecimal>] [opacity@ <value 
0 .. 255>] [blur@ <value 0 .. 30>] [enlarge@ <true, false>]) 

This command adds a drop shadow to the image based on its alpha channel. 

Equal 
Equal( source@ {<User-Defined Media Object name>}) 

25 This command compares the current media with the one specified. If the media are 
different in any way, an error value is returned. 

Equalize 

Equalize( [brightness@ <-1, 0 .. 20>] [saturation @ <-1, 0 .. 20>]) 

30 This command equalizes the relevant components of the media. Equalization takes the 
used range of a component and expands it to fill the available range. 

Export Channel 
ExportGun( Channel @ <channelname> ) 

35 This command exports a single channel of the source as a grayscale image. 

40 

Find Edges 
Stylize_FindEdges( [threshold=<value 0 .. 255>] [grayscale] [mono] [invert]) 

This command finds the edges of the image based on the specified threshold value. 

Fix Alpha 
FixAlpha() 

This command adjusts the RGB components of an image relative to its alpha channel. 
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Flip 
Flip( <horizontal, vertical> @ <true, false> ) 

This command flips the media vertically or horizontally. 
5 

Frame Add 
FrameAdd( Source @ <filename> ) 

This command adds the given frame(s) to the specified Media Object. 

10 Glow/Halo 

Glow( Size@ <value 0 .. 30> [halo@ <value 0 .. size>] [color@ <color in hexadecimal>] 
[opacity@ <value 0 .. 255>] [blur@ <value 0 .. 30>] [enlarge@ <true, false>]) 

This command produces a glow or halo around the image based on the image's alpha. 

15 High Pass 
Other_HighPass( [radius=<value 0.1 .. 250>] ) 

This command replaces each pixel with the difference between the original pixel and a 
Gaussian blurred version of the image. 

20 Import Channel 

25 

lmportGun( channel@ <channel name> source@ {<User-Defined Media Object name>} 
[rtype @ <bit-depth>]) 

This command imports the specified source image (treated as a grayscale) and replaces 
the selected channel in the original. 

Load 
Load( Name@ <filename> [type@ <typename>] [transform@ <true, false>]) 

This command loads a media from the specified file. 

30 Maximum 
Other _Maximum( [radius=<value 1 .. 1 0>] ) 

This command scans the area specified by the radius surrounding each pixel, and then 
replaces the pixel with the brightest pixel found. 

35 Minimum 
Other _Minimum( [radius=<value 1 .. 1 0>] ) 

This command scans the area specified by the radius surrounding each pixel, and then 
replaces the pixel with the darkest pixel found. 

40 Normalize 
Normalize( [clip@ <value 0 .. 20>]) 

This command expands the volume of the sample to the maximum possible. 

Pixellate Mosaic 
45 Pixellate_Mosaic( [size=<value 2 .. 64>]) 
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This command converts the image to squares of the specified size, where each square 
contains the average color for that part of the image. 

Pixellate Fragment 
5 Pixellate_Fragment( [radius=<value 1 .. 16>]) 

This command produces four copies of the image displaced in each direction (up, down, 
left, right} by the specified radius distance and then averages them together. 

Quad Warp 
10 QuadWarp( [tlx=<position>] [tly=<position>] [trx=<position>] [try=<position>] [blx=<position>] 

[bly=<position>] [brx=<position>] [bry=<position>] [smooth]) 

This command takes the corners of the source image and moves them to the specified 
locations, producing a warped effect on the image. 

15 Reduce to Palette 
Reduce( [colors@ <num colors>] [netscape@ <true, false>] [b&w@ <true, false>] 
[dither@ <value 0 .. 10>] [dithertop@ <value 0 .. 10>] [notbackcolor] [pad@ <true, false>]) 

This command applies a specified or generated palette to the image. 

20 Rotate 

25 

Rotate( Angle@ <value 0 .. 359> [smooth@ <true, false>] [enlarge@ <true, false>] [xs@ 
<pixels>] 
[ys @ <pixels>] ) 

This command rotates the media by the specified angle in degrees. 

Rotate 30 
Rotate3d( [anglex@ <angle ±89>] [angley@ <angle ±89>] [distance@ <value>]) 

This command rotates the image in 3D about either the x-axis or y-axis. 

30 Save 
Save([type@ <image-type>]) 

This command saves a media to the specified file. 

Scale 
35 Scale( [xs@ {<pixels>, <percentage+"%">}] [ys@ {<pixels>, <percentage+"%">}] 

[constrain @ <true, false>] [alg @ {"fast", "smooth", "outline"}] [x1 @ <pixels>] [y1 @ <pixels>] 
[x2@ <pixels>] [y2@ <pixels>]) 

This command scales the image to the specified size. 

40 Select 
Selection( [source@ <User-Defined media Object>}] [remove@ <true, false>] [invert@ <true, 
false>] 
[backcolor] [color=<color>] [index=<value>] [opacity@ <value 0 .. 255>]) 

This command manages the selected region for the current Media Object. 
45 

Set Color 
SetColor( [backcolor @ <color in hexadecimal>] [forecolor @ <color in hexadecimal>] 
[backindex@ <value 0 .. 255>] [foreindex@ <value 0 .. 255>] [transparency@ ("on","off')]) 
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This command allows the background color, foreground color, and transparency state of 
an image to be set. 

Set Resolution 

5 SetResolution( [dpi@ <value>] [xdpi@ <value>] [ydpi@ <value>]) 

This command changes the DPI of the image in memory. 

Sharpen 
Sharpen_ Sharpen() 

10 This command sharpens the image by enhancing the high-frequency component of the 
image. 

Sharpen More 

Sharpen_ Sharpen More() 

15 This command sharpens the image by enhancing the high-frequency component of the 
image, but is stronger than the standard sharpening. 

Stylize Diffuse 
Stylize_Diffuse( [radius=<value 0 .. >] [lighten] [darken]) 

20 This command diffuses the image by randomizing the pixels within a given pixel radius. 

25 

Stylize Embose 

Stylize_Emboss( [height=<value 1 .. 10>] [angle=<degrees>] [amount=<percentage 1 .. 500>]) 

This command converts the image to an embossed version. 

Text Drawing 
DrawText( Text@ <string> Font@ <font file> [size@ <value>] 
[color@ <color in hexadecimal>] [smooth@ <true, false>] [<left, right, top, bottom>@ <true, 
false>] 

30 [x@ <pixel>] [y@ <pixel>] [wrap@ <pixel-width>] Uustify@ {left,center,right}] [angle@ <angle>]) 

35 

This command composites the specified text string onto the image. 

Text Making 
MakeText( text@ <string> font@ <font file> [path@ <path to font directory>] [size@ <value 
1 . .4095>] 
[color@ <color in hexadecimal>] [smooth@ <true, false>] [wrap@ <pixel-width>] 
Uustify @{left,center,right}] [angle@ <angle>]) 

This command creates a new image that includes only the specified text. 

40 Trace Contour 
Stylize_ TraceContour( [level=<value 0 .. 255>] [upper] [invert] ) 

This command traces the contour of the image at the specified level (for each gun). 
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Unsharpen Mask 

Sharpen_UnsharpMask( [amount=<percentage 1 .. 500>] [radius=<value 0.1 .. 250>] 
[threshold=<value 0 .. 255>] ) 

This command enhances the edges and detail of an image by exaggerating differences 
5 between the image and a gaussian blurred version of the same image. 

Zoom 

Zoom( [xs@ <pixels>] [ys@ <pixels>] [scale@ <value>] [x@ <left pixel>] [y@ <top pixel>]) 

This command zooms in on a specified portion of the media and fits it to the specified 
10 size. This constitutes a crop followed by a scale. 

Table C herein below provides a list of features provided by a preferred embodiment 

of the invention. It is noted that the list of features included in Table C is by no 

15 means complete. In other embodiments, the list of features is expanded or reduced 

as needed. 

20 

25 

30 

Table C -System Feature List 

• Reads and writes various file formats: 

BMP, GIF, JPG, PNG, TIF, PICT, TGA, PSD, FPX; 

• Supports many image processing operations; 

• Dynamically creates Web images from original assets; 

• Dynamically creates thumbnail images; 

• Dynamically creates images that can be panned and zoomed without 

browser plug-ins or special file formats; 

• Automatically propagates changes of original assets throughout a Web 

site; 

• Uses an intelligent caching mechanism: 

Clean up image cache on demand; 

Eliminates orphaned image files; and 

Optimizes Web server cache by providing most recent images; 
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5 

10 

15 

• Renders TrueType fonts on the server instead of browser; 

• Uses intelligent scaling of line drawings; 

• Allows Web designers to manipulate images with proprietary tags; 

• Preserves original image assets; 

• Optimizes Web server traffic by adjusting the bandwidth of graphics; 

• Optimizes images for client connection speed; 

• Allows clients to specify the quality of images on a Web site; and 

• Allows Web designers to dynamically create images by manipulating 

proprietary tags in their applications (server or client side). 

Fig. 11 is a screen shot showing an administration tool according to a preferred 

embodiment of the invention. Specifically, Fig. 11 shows an administration page 

that contains cached images of generated scripts. The use of the term "freeride" 

refers to an internal code name for the invention. 

Fig. 12 displays a structure of a database record used for the system according to a 

preferred embodiment of the invention. A Script Table 1200 has 5 columns, Media 

Script 1210, HTML Equivalent 1220, Bandwidth 1230, Generated File 1240, and 

Dependency List 1250. A Dependency Table 1260 has two columns, File Name 

20 1270 and Modification Date 1280. 

Snowboard Store Example. 

Background. 

The snowboard store highlights several features of the claimed system. The 

25 snowboard store is an imaginary store that allows a user to configure his or her 

snowboard. The store consists of five logos, five board colors, and four boards. 

The consumer clicks on the buttons to change the snowboard represented in the 

middle of the screen. When the consumer has configured the snowboard they the 

snowboard can be purchased by selecting a buy button. 

30 

Prior Art Method. 

To create the snowboard site today, the Web designer must render all possible 

combinations of the board. The number of combinations is five logos x five board 
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colors x four boards = 100. The designer also must render all the buttons. The 

creation process is very tedious and involves a lot of production work. Typically, 

most Web sites do not even attempt such an endeavor. Also, other issues must be 

addressed, such as, for example, updating the Web site and scripting. For example, 

5 updating a single logo involves updating a minimum of 20 images. 

10 

The prior art method sustains a graphic intensive site that requires management of 

at least 100 images. Updates to the Web site are time-consuming and prone to 

human error. 

The Claimed Method. 

A preferred embodiment of the method scripts the image creation process in HTML 

to create a dynamic Web site. There is no need to create over 100 images. The 

claimed system generates images on demand. The Web site only needs to create 

15 original assets. The scripting process involves writing the proprietary scripts. In the 

current example herein, scripting buttons is very simple. Once one button is 

created, simply copy and paste the HTML to create another button or many buttons. 

Only the name of the image to be overlaid on the button must be changed. The 

Webmaster then creates a simple program that reads what object a user has clicked 

20 on and generates a proprietary tag. The tag is then sent to the claimed system to 

generate a center image. 

The claimed method allows the creation of all 100 combinations automatically. 

When the Web site receives an updated image, only the original image needs to be 

25 updated. Any change to the original image automatically propagates throughout the 

system. The Web site is easier to manage. Testing of the Web site is easier 

because there is no need to test all 100 combinations. A small subset of 

combinations will guarantee adequate cov.erage. 

30 Processing of an Image Tag Example (Fig. 13-16). 

Fig. 13 shows two original images 1300 and 1310 to be processed according to a 

preferred embodiment of the invention. 
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5 

Fig. 14 shows a portion on an HTML document with a proprietary tag 1400, 

<freerideimage></freerideimage> according to a preferred embodiment of the 

invention. The use of the term "freeride" refers to an internal code name for the 

invention. 

Fig. 15 shows an HTML document 1500 as viewed in a browser and an HTML 

document source 1510, according to a preferred embodiment of the invention. The 

use of the term "freeride" refers to an internal code name for the invention. 

10 Fig. 16 shows a generated GIF image 1600 according to a preferred embodiment of 

the invention. 

Automatic media delivery system operating in parallel with existing Web site 

infrastructure. 

15 It should be noted that the words, media, graphics, and images are used herein 

interchangeably. 

An automatic graphics delivery system that operates in parallel with an existing Web 

site infrastructure is provided. The system streamlines the post-production process 

20 by automating the production of media through content generation procedures 

controlled by proprietary tags placed within URLs embedded within Web documents. 

The author simply places the original media in the system, and adds proprietary tags 

to the URLs for accessing that media. The system automatically processes the URL 

encoded tags and automatically produces derivative media for the web site from the 

25 original media. 

The system takes as input the client connection, server traffic, content generation 

procedures, and proprietary tags placed within the URL to generate optimized media 

for the client. The need for the Web author to create different versions of a Web site 

30 is reduced because the image content of the site is automatically handled by the 

system. In addition, the generated media is cached so that further requests for the 

same media require little overhead. 
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5 

Because the invention takes the original media, content generation procedures, and 

proprietary URL tags as inputs for generating the Web media, it is possible to modify 

any of these inputs and have the system automatically update the media on the 

associated Web pages. 

A preferred embodiment of the invention is described with reference to Fig. 17. Fig. 

17 is a schematic diagram of an image system within a typical Web infrastructure 

according to the invention. The image system 100 is placed in parallel to an existing 

Web server 110. The image system 100 may be on-site or off-site to the Web 

10 infrastructure. Multiple client browsers 120a-120d communicate with both the Web 

server 110 and the image server 100 via the Internet 130. 

The delivery of an HTML document and media according to a preferred embodiment 

of the invention is described with reference to Fig. 18. Resource locators (URLs) are 

15 placed within HTML documents 301 accessible to the Web server 110. These URLs 

direct browsers to generate requests for media to the system 100. The system 

processes such URLs by interpreting the proprietary tags, executing the indicated 

image generation procedures on the original media 200, and returning derivative 

Web-safe media to client browsers 120a-120d via the Internet 130. Additionally, 

20 such generated media is cached on the image server 100 and, therefore need not 

be regenerated for subsequent requests. 

Web site administration according to another preferred embodiment of the invention 

is described with reference to Fig. 19. Fig. 19 is a schematic diagram showing the 

25 components of Web site administration according to a preferred embodiment of the 

invention, whereby Web site administration is simplified. The preferred embodiment 

provides, but is not limited to the following services: asset management, automatic 

image manipulation, automatic image conversion, automatic image upload, 

automatic image customization based on browser characteristics, automatic disk 

30 management, automatic control of proxy caching, and image delivery 501. 

Fig. 20 is a simple overview showing components of the system according to a 

preferred embodiment of the invention. HTML pages with proprietary URL tags 301 

describe how referenced media therein is to be manipulated for Web. Browsers 120 
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send such tags to the image system 100 as media requests. A server 2000 within 

the image system 100 receives the media requests, decodes the URL tags, and 

retrieves any media that already exists in the media caching system 2010. Non

existent media is subsequently generated by a media creation system 2020 using 

5 original media 2050 stored in a media repository 2040 and using content generation 

procedures 2030. 

The Image System. 

Following is a detailed description of the preferred embodiment of the invention with 

10 reference to Fig. 21 below. 

The system receives a request for media through a URL containing proprietary tags 

for controlling image generation. The system parses this URL to determine the 

content generation procedure to execute, input to the content generation procedure, 

15 post-processing directives for, for example, zoom/pan/slice, browser properties, and 

any cache control directives. Such data is handed to a media caching subsystem 

that returns the requested image if found. If the image is not found, the information 

is handed to the media generation subsystem that executes the specified content 

generation procedure to produce a derivative image. The media generation 

20 subsystem returns one or more images to the media caching system for subsequent 

reuse. 

The media caching subsystem is a mechanism for associating final or intermediate 

derivative media with the procedure, input, and user characteristics used to generate 

25 said media, specified through proprietary tags within the requested URL. This 

system may be implemented using a database, file system, or any other mechanism 

having capability to track such associations. 

The media generation subsystem executes a primary content generation procedure 

30 to produce a derivative image whose identifier is provided to the media caching 

subsystem. This derivative image is composed of one or more original images 

acquired from the media repository. This media is then passed to the dynamic 

image content system, if necessary, to generate a subsequent derivative media 

suitably modified for the needs of zooming, panning, or slice. The resulting media is 
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passed to the user profile system where it is again modified to account for any 

specific user browser characteristics specified using the proprietary URL tags. This 

media is then returned to the browser, along with any cache control directives 

encoded within the URL, and its identifier is passed to the media caching system for 

5 subsequent retrieval. 

The dynamic content system operates on intermediate derivative images to 

generate image subsets or scalings used by Web site designers to implement 

zooming in on an image, panning across an image, slicing an image into parts, and 

10 the like for special Web page effects. The input to this system is cached by the 

media caching system such that the intermediate image need not be regenerated. 

The user profile system operates on the final image about to be returned to the 

browser and may modify the image to account for individual needs of Web site 

15 users. The designer of a site is able to implement freely custom post-processing of 

images to meet the specific needs of their clients. 

Fig. 21 is a schematic diagram showing the process flow of a proprietary enabled 

page delivered to a Web browser according to a preferred embodiment of the 

20 invention. Original media 200 is created and placed into the system 100 in a media 

repository 2040. A content generation procedure 2140 is created with instructions 

on how the media is to be transformed to create the desired Web page content. An 

HTML page 301 is created for the Web site comprising the system 100, the page 

containing one or more URLs directing a browser 120 to request the specified 

25 content generation procedure 2140 from the system 100 using input parameters 

specified with proprietary tags encoded within the URL. The browser 120 requests 

the Web page 301 from the Web site 110. Upon receipt of the page 301, the 

browser contacts the system 100 requesting media specified in the URL. The 

system parses the URL 2100 to determine the content generation procedure 2140 to 

30 execute, any corresponding input parameters to be used by such procedure, any 

dynamic content processing 2150 to be performed by dynamic media procedures, 

any user profile information 2160 to be used to modify the resulting image, and any 

cache control HTTP headers 2190 the site instructs to accompany the resulting 

image. 
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The parser generates a unique primary lookup key 2110 for the specified resulting 

media. If the key corresponds to an existing generated media 2180, such media is 

returned immediately to the browser 120 through a media cache 2120, and the 

5 transaction is complete. Otherwise, a media generation occurs. In the case of 

media generation requiring dynamic content processing, a unique secondary lookup 

key corresponding to intermediate media is generated 2130. If intermediate media 

2170 corresponding to this key is found, such media is passed directly to the 

dynamic media content system 2150 having dynamic media procedures, wherein 

10 appropriate action is taken to generate the required derivative from the intermediate 

media data. A unique key is generated for the derivative 2130 and passed to the 

media caching system 2120. If the media caching system finds no such 

intermediate image, such intermediate image is generated according to instructions 

specified by the content generation procedure, cached by the media cache system 

15 2120 as a secondary cached media 2170, and passed to the dynamic media system 

2150. Again, appropriate action is taken to generate the required derivative from the 

intermediate image data. 

The resulting image after any dynamic media processing is complete, is checked to 

20 ensure that the image is in a valid Web image format. If not, the image is 

automatically converted into a valid format. 

The final media is passed to a user profile system 2160 wherein browser 

characteristics specified through proprietary tags within the URL are inspected, and 

25 appropriate modification to the media is performed, based on such characteristics. 

The resulting image is handed to the media cache system 2120 for caching and 

returned to the browser 120. 

Fig. 22 shows a flowchart of the content generation procedure according to a 

30 preferred embodiment of the invention. A URL containing proprietary tags (2200) is 

parsed (2210) to determine the content generation procedure to execute, any 

dynamic modifications to the media, user profile characteristics, and proxy-cache 

control. A unique final lookup key is generated for the media (2220) and the media 

cache is checked (2230). If the indicated media exists, control passes to proxy-
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cache control (2290) and the media is delivered to the browser (2295). Otherwise, 

dynamic media system tags are separated from content generation control tags 

(2240) and a unique intermediate image lookup key is generated (2250). The cache 

is then checked for such intermediate media (2261 ). If such intermediate media is 

5 found, it is used directly for dynamic processing, if required. Otherwise, content is 

generated (2262) and cached (2263), and the result is evaluated for dynamic 

processing (2270). If dynamic processing is required, the media is operated upon 

by the dynamic content generator (2271), otherwise it is evaluated for valid content 

type (2272). If the content type is invalid, the media is automatically converted to a 

10 valid type (2273). The resulting image is then customized by the user profiling 

system (2280) for specified browser or client attributes. Finally, any cache-control 

directives specified are attached to the response (2290) and the media is delivered 

to the browser (2295). 

15 Fig. 23 is a flow chart showing an authoring process according to a preferred 

embodiment of the invention. The process starts (2300) when a user adds an 

original graphic or other media (2310) to the system. The author then creates a 

content generation procedure (2320) containing instruction on how the original 

media should be processed to generate the desired Web page content. The user 

20 then creates an HTML document (2330) that refers to that image by using a URL 

pointing to a content generation procedure on the image server. The system ends 

(2340). The authoring subsystem assists the Web site designer with choosing 

parameters and with designing the content generation procedure such that the 

desired Web site graphic is obtained. 

25 

It should be appreciated that differences exist between specifying an image with a 

URL and requesting an image using a content creation process that interprets 

proprietary parameters encoded within a URL. That is, URLs allow Web site 

designers to load specific graphic images into a Web page. In contrast and 

30 according to the invention, URLs containing proprietary content creation tags initiate 

a process whereby graphic images for a site are automatically produced. 
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Table D below is a list of example proprietary URL tags used for content generation 

within the system according to the preferred embodiment of the invention. 

Additional tags may be added to the system as necessary. 

Table D - Tags 

f=function 

Names the content creation procedure used to generate all or part of the desired graphic. 

args=arguments 

Supplies page dependent parameters used to control the content creation procedure from 
within the Web page. 

cr=crop rectangle 

Specifies that portion of the image generated by the content generation procedure to be 
returned to the browser. 

st=slice table 

Specifies a rectangular grid to be placed over the image produced by the content generation 
procedure, each portion of which can be returned to the browser. 

sp= slice position 

Specifies that portion of the slice table grid placed over the image generated by the content 
creation procedure to be returned to the browser. 

is=image size parameter 

Specifies scale factors to be applied to any portion of an image generate:! by any combination 
of a content generation procedure, arguments, crop rectangles, slice tables, and slice positions. 

p=user profile string 

Specifies a user profile identifier used to modify the final image prior to returning the image to 
the browser, thus allowing clients to modify the image returned to the browser to account for 
individual browsing conditions. 

c=cache control 

Specifies a proxy-cache control string to accompany the returned image within an HTTP 
header. 
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Table E below is a list of example supported content creation commands according 

to a preferred embodiment of the invention. Additional commands may be added as 

necessary. 

Table E - Content Creation Commands 

AdjustHSB 

Allows the HSB of an image to be altered. 

AdjustRGB 

Allows the contrast, brightness, and color balance of an image to be altered. 

Colorize 

Alters the hue of the pixels in the image to that of the specifiedcolor. 

Brush Composite 

Composites the specified brush image onto the current target image. 

Convert 

Converts the rasters to the specified type/bit-depth. 

Crop 

Crops the media to the specified size. 

Dropshadow 

Adds a drop shadow to the image, based on the alpha-channel. 

Equalize 

Performs an equalization on the relevant components of the media. 

FixAlpha 

Adjusts the RGB components of an image relative to its alpha-channel. 

Flip 

Flips the media vertically or horizontally. 

Glow 

Produces a glow or halo around the image. 

Load 

Loads in a media from the specified file. 
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Normalize 

Similar to equalize, but for audio. 

Reduce 

Reduces the image to a specified palette. 

Rotate 

Rotates the media clockwise by the specified angle in degrees. 

Save 

Saves the media to the specified file. 

Scale 

Scales the media to the specified size. 

SetColor 

Allows the background color, foreground color,and transparency state of the media to be set. 

Text Drawing 

Composites the specified text onto the image. 

Text Making 

Zoom 

This command, instead of compositing text onto the target, creates a new image that just 
encloses the text. 

Zooms in on a specified portion of the media, and fits it to the specified size. Effectively this 
constitutes a crop followed by a scale. 

Table F below lists comprises some, and is not limited to all major features of a 

preferred embodiment of the invention. Additional features may be added as 

necessary. 

Table F - System Features 

Reads and writes various file formats; 

Supports many image processing operations; 

Dynamically creates Web images from original assets; 

Dynamically creates thumbnail images; 

Dynamically and efficiently creates images that can be panned, zoomed, or sliced from original assets 

without Browser plugins; 

Automatically propagates changes in original assets throughout the Web site; 
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Uses an intelligent caching mechanism for both final and intermediate graphics,comprising: 

Clean up cache on demand; 

Eliminates orphaned Web files; and 

Optimizes Web server cache by providing most recent images; 

Renders True-Type fonts on server instead of browser; 

Uses intelligent scaling of line drawings; 

Allows Web designers to manipulate images using a combination of content generation procedures and 

proprietary URL tags; 

Preserves original image assets; 

Optimizes Web server traffic by adjusting the bandwidth of graphics; 

Optimizes images for client connection speed; 

Allows clients to specify the quality of images on a Web site; 

Allow site-specific customized image optimizations for a variety of purposes; and 

Allows Web designers to dynamically create images by manipulating proprietary URL tags in 

applications. 

Accordingly, although the invention has been described in detail with reference to a 

particular preferred embodiment, persons possessing ordinary skill in the art to 

which this invention pertains will appreciate that various modifications and 

20 enhancements may be made without departing from the spirit and scope of the 

claims that follow. 
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CLAIMS 

1. A method in a host computer for developing transformation processing operations 

5 to optimize media content playback across multiple playback devices connected with 

the host computer in a network, the method comprising receiving requests from the 

multiple devices for concurrent playback of media content at a first quality level; 

determining a set of independent transformations of the media content that fulfill the 

requests at the first quality level; if transformations are required, determining 

10 whether processing resources available on the host computer are sufficient to 

perform the independent transformations; and if the processing resources are 

insufficient to perform the independent transformations, determining a set of 

dependent transformations that fulfill the requests at a second quality level within 

limits of the processing resources of the host computer. 

15 

2. The method of claim 1, wherein if the processing resources available on the host 

computer are sufficient to perform the independent transformations, the method 

further comprises performing the independent transformations. 

20 3. The method of claim 1, further comprising performing the dependent 

transformations. 

4. The method of claim 2 further comprising monitoring available bandwidth of the 

network; determining whether a requested set of media streams resulting from the 

25 independent transformations is transmissible within the available bandwidth of the 

network; and if the requested set of media streams is not transmissible within the 

available bandwidth of the network, determining the set of dependent 

transformations such that a modified set of media streams resulting from the set of 

dependent transformations is transmissible within the available bandwidth of the 

30 network. 

5. The method of claim 3 further comprising monitoring available bandwidth of the 

network; determining whether a modified set of media streams resulting from the 

dependent transformations is transmissible within the available bandwidth of the 

37 

IPR2023-00332 Page 00038



network; and if the modified set of media streams is not transmissible within the 

available bandwidth of the network, determining a revised set of dependent 

transformations such that a revised set of media streams resulting from the revised 

set of dependent transformations is transmissible within the available bandwidth of 

5 the network. 

6. The method of claim 1 further comprising determining capabilities of the playback 

devices for processing a media stream; determining whether the capability of each 

of the playback devices is sufficient to process a requested media stream resulting 

1 O from the independent transformations; and if not, determining whether the capability 

of each of the playback devices is sufficient to process a requested media stream 

resulting from the dependent transformations. 

7. The method of claim 1, wherein the second quality level is lesser than the first 

15 quality level. 

20 

8. The method of claim 1, wherein the quality level is measured in terms of one ore 

more of the following: a selected format of the media content, a selected bit rate of 

the media content, and an image resolution of the media content. 

9. A computer-readable medium having computer-executable instructions for 

performing a computer process implementing the method of claim 1. 

10. A method in a host computer for developing transformation processing 

25 operations to optimize media content playback across multiple playback devices 

connected with the host computer in a network, the method comprising receiving 

requests from the multiple devices for concurrent playback of media content at a first 

quality level; determining a set of independent transformations of the media content 

that fulfill the requests at the first quality level; determining whether processing 

30 resources available on the host computer are sufficient to perform the independent 

transformations; and if the processing resources available on the host computer are 

sufficient to perform the independent transformations, performing the independent 

transformations to create a requested set of media streams; if the processing 

resources are insufficient to perform the independent transformations, determining a 

38 

IPR2023-00332 Page 00039



set of dependent transformations that fulfill the requests at a second quality level 

within limits of the processing resources of the host computer; and performing the 

dependent transformations to create a modified set of media streams; and 

transmitting the requested set of media streams or the modified set of media 

5 streams across the network. 

11. The method of claim 10 further comprising determining capabilities of the 

playback devices for processing a media stream; determining whether the capability 

of each of the playback devices is sufficient to process a requested media stream 

10 resulting from the independent transformations; and if not, determining whether the 

capability of each of the playback devices is sufficient to process a requested media 

stream resulting from the dependent transformations. 

12. The method of claim 10 further comprising monitoring available bandwidth of the 

15 network; determining whether the requested set of media streams resulting from the 

independent transformations is transmissible within the available bandwidth of the 

network; and if the requested set of media streams is not transmissible within the 

available bandwidth of the network, determining the set of dependent 

transformations such that the modified set of media streams resulting from the set of 

20 dependent transformations is transmissible within the available bandwidth of the 

network. 

13. The method of claim 10 further comprising monitoring available bandwidth of the 

network; determining whether the modified set of media streams resulting from the 

25 dependent transformations is transmissible within the available bandwidth of the 

network; and if the modified set of media streams is not transmissible within the 

available bandwidth of the network, determining a revised set of dependent 

transformations such that a revised set of media streams resulting from the revised 

set of dependent transformations is transmissible within the available bandwidth of 

30 the network. 

14. The method of claim 10 further comprising transmitting across the network a 

modified set of media streams resulting from the dependent transformations across 

the network. 
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15. The method of claim 10 further comprising storing a modified set of media 

streams resulting from the dependent transformations as media files on a storage 

device. 

16. The method of claim 10, wherein the second quality level is lesser than the first 

quality level. 

17. The method of claim 10, wherein the quality level is measured in terms of one 

10 ore more of the following: a selected format of the media content, a selected bit rate 

of the media content, and an image resolution of the media content. 

15 

18. A computer-readable medium having computer-executable instructions for 

performing a computer process implementing the method of claim 10. 

19. A host computer system for performing transformative processing operations to 

optimize media content playback across multiple devices, which are connected with 

the host computer in a network, requesting concurrent playback of media content at 

a first quality level, the system comprising one or more media processing units; a 

20 policy engine module that determines a set of independent transformations of the 

media content that fulfill requests at the first quality level; determines whether 

processing resources of the media processing units are sufficient to perform the 

independent transformations; and if the processing resources are sufficient to 

perform the independent transformations, directs the media processing units to 

25 perform the independent transformations to create a requested set of media 

streams; and if the processing resources are insufficient to perform the independent 

transformations, determines a set of dependent transformations that fulfill the 

requests at a second quality level within limits of the processing resources; and 

directs the media processing units to perform the dependent transformations to 

30 create a modified set of media streams; and a network link that communicates with 

the network and transmits either the requested set of media streams or the modified 

set of media streams to the multiple devices. 

20. The system of claim 19 further comprising a network monitor module that 
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monitors available bandwidth of the network and passes bandwidth information to 

the policy engine module; and wherein the policy engine module further determines 

whether the requested set of media streams resulting from the independent 

transformations is transmissible within the available bandwidth of the network; and if 

5 the requested set of media streams is not transmissible within the available 

bandwidth of the network, determines the set of dependent transformations such 

that the modified set of media streams resulting from the set of dependent 

transformations is transmissible within the available bandwidth of the network; and 

determines whether the modified set of media streams resulting from the dependent 

10 transformations is transmissible within the available bandwidth of the network; and if 

the modified set of media streams is not transmissible within the available bandwidth 

of the network, determining a revised set of dependent transformations such that a 

revised set of media streams resulting from the revised set of dependent 

transformations is transmissable within the available bandwidth of the network. 

15 

21. The system of claim 20 further comprising a storage device that stores an output 

stream of transformed media content processed by the media processing units. 
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5 

Automated Media Delivery System 

ABSTRACT 

An automatic graphics delivery system that operates in parallel with an existing Web 

site infrastructure is provided. The system streamlines the post-production process 

10 by automating the production of media through content generation procedures 

controlled by proprietary tags placed by an author within URLs embedded within 

Web documents. 
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Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

Applicant( s) 
Power of Attorney: None 

Domestic Priority data as claimed by applicant 
This application is a DIV of 12/173,747 07/15/2008 
which is a DIV of 11/269,916 11/07/2005 
which is a CIP of 09/929,904 08/14/2001 PAT 6,964,009 
which is a CON of 09/425,326 10/21/1999 PAT 6,792,575 

Foreign Applications 

If Required, Foreign Filing License Granted: 10/06/2008 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 12/238,842 
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Early Publication Request: No 
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Title 

Automated Media Delivery System 

Preliminary Class 
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PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4158). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

page 3 of 3 

IPR2023-00332 Page 00074



UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION NUMBER FILING OR 3 71 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

12/238,842 

22862 
GLENN PATENT GROUP 
3475 EDISON WAY, SUITE L 
MENLO PARK, CA 94025 

09/26/2008 EQUI0016D 
CONFIRMATION NO. 2317 

FORMALITIES LETTER 
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Date Mailed: 10/14/2008 

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

Items Required To Avoid Abandonment: 

An application number and filing date have been accorded to this application. The item(s) indicated below, 
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all 
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by 
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a). 

• The oath or declaration is missing. 
A properly signed oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above 
Application Number and Filing Date, is required. 
Note: If a petition under 37 CFR 1.47 is being filed, an oath or declaration in compliance with 37 CFR 1.63 
signed by all available joint inventors, or if no inventor is available by a party with sufficient proprietary interest, 
is required. 

The applicant needs to satisfy supplemental fees problems indicated below. 

The required item(s) identified below must be timely submitted to avoid abandonment: 

• To avoid abandonment, a surcharge (for late submission of filing fee, search fee, examination fee or oath or 
declaration) as set forth in 37 CFR 1.16(f) of $65 for a small entity in compliance with 37 CFR 1.27, must be 
submitted with the missing items identified in this notice. 

SUMMARY OF FEES DUE: 

Total additional fee(s) required for this application is $65 for a small entity 
• $65 Surcharge. 
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Replies should be mailed to: 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web. 
https ://sportal. uspto .gov/authenticate/ AuthenticateUserlocal EP F. htm I 

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or 
visit our website at http://www.uspto.gov/ebc. 

If you are not using EFS-Web to submit your reply, you must include a copy of this notice. 

/aabranyos/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor: 

Serial No.: 

Filed: 

Art Unit: 

Examiner: 

Title: 

Attorney Docket No.: 

December 12, 2008 

Sean Barger 

12/238,842 

September 26, 2008 

2176 

Unassigned 

AUTOMATED MEDIA DELIVERY SYSTEM 

EQUI0016D 

Commissioner for Patents 
Mail Stop: Missing Parts 
P.O. Box 1450 
Alexandria, VA. 22313-1450 

RESPONSE TO NOTICE TO FILE MISSING PARTS 

Sir: 

In response to the Notice to File Missing Parts of Application mailed 14 

October 2008, enclosed herewith are the following: 

• Certificate of Electronic Filing (1 page); 

• Response to Notice to File Missing Parts (1 page); and 

• Copy of executed Oath/Declaration from parent application (9 pages). 

The Commissioner is authorized to charge the $65 Surcharge, and any additional 

fees that may be due and credit any overpayments to Deposit Account No. 07-1445 

(Order No. EQUI0016D). A copy of this sheet is enclosed for accounting purposes. 

Customer No. 22862 

Respectfully submitted, 

0~ 
Michael A. Glenn 
Reg. No. 30,176 
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U.S. Utility Patent Application No. 12/173,747 Attorney Docket No.: EQUI0016 

DECLARATION FOR PATENT APPLICATION 

As a below named inventor, I hereby declare that: 

My residence, post office address, and citizenship are as stated below next to my name; 

I believe I am the original. first, and sole inventor (if only one name is listed below) or an 
original, first, and joint inventor {if plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention entitled: 

Automated Media Delivery System 

the specification of which (check one) _ is attached hereto, or ,Lwas filed on 15 July 2008 
as Application Serial No. 12/173 747 · 

I hereby state that I have reviewed and understand the contents of the above-identified 
specification, including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to patentability of this 
application in accordance with Title 37, Code of Federal Regulations, Section 1.56(a). 

I hereby claim foreign priority benefits under Title 35, United States Code, Section 119 of any 
foreign application(s} for patent or inventor's c~rtificate listed below and have also identified 
below any foreign application for patent or inventor's certificate having a filing date before that of 
the application on which priority is claimed: 
Prior Foreign Application(s) Priority Claimed 

Yes No 

Number Country Day/Month/Year Filed 

Number Country Day/Month/Year Filed 

POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attorney(s) 
and/or agent(s) to prosecute this application and transact all business in the Patent and 
Trademark Office connected therewith: 

MICHAEL A GLENN, Reg. No. 30, 176 
DONALD M. HENDRICKS, Rag. No. 40,355 
CHRISTOPHER PEIL, Reg. No. 45,005 
JEFFREY BRILL, Reg. No. 51,198 
ELIZABETH RUZICH, Reg. No. 54,416 

SEND CORRESPONDENCE TO: CUSTOMER NUMBER 22862 

GLENN PATENT GROUP, 3475 Edison Way, Suite L, Menlo Park. CA 94025 

1 
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U.S. Utility Patent Application No. 12/173,747 Attorney Docket No.: EQUI0016 

I hereby claim the benefit under Title 3b, United States code, Section 119(e)/120 of any United 

States application(s) listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States application in the manner provided by the 

first paragraph of Title 35, United States Code, Section 112, I acknowledge the duty to disclose 

material information as defined in Title 37; Code of Federal Regulation, Section 1.56(a) which 

occurred between the filing date of the prior application and the national or PCT International 
filing date of this application: 

11/269 916 
Application Ser. No. 

09/929,904 
Application Ser. No. 

09/425.326 
Application Ser, No. 

11/7/2005 
Filing Date 

8/14/2001 
Filing Date 

10/21/1999 
Filing Date 

Pending 
Status: Patented, Pending, Abandoned 

Patented 
Status: Patented, Pending, Abandoned 

Patented 
• Status; Patented, Pending, Abandoned 

I hereby declare that all statements made herein of my own knowledge are true and that all statements 

made on information and b~lief are believed to be true; and fUrther that these statements were made with 
the knowledge that willful false staternents and the like so made are punishable by fine or imprisonment 

or both, under Section 1001 of Title 18 oft United States Code and that such willful false statements 

may jeopardize the validity of the applicati patent issued thereon. 

Full name of First lnventor: ___ rr=:::=r--=r.::~:::::::::::::::::::::::ii:::~.::--;ij+-t--:.~ 
Inventor's signature ____ _.,_ _______ ~ _______ Date:_......, ...... _ ....... _ 

Residence ___ ... ,,. _ ·-····""2=2==-2....,M""a=<-r,..,u,,,e,.,_r''l'F-''-!.!.:~=.i...='-"-'="""-':.:a..:-"-'""-'-'------"-~---

Post Office Address ------tr-----------~--------
Citizenship ----:.:..!=::...;::==_...,_.:..r==:,__-------------~-

lnventor's signature~+-~.1,,-1_,.c;._,1--h-=:;:...-----~-_~ate:~ 

Residence ____ ......,_.:.,,:.,..;,<.!!.=.......,,,"""--'=='-=--'--"'~.:..:...-------------
Post Office Address --------------------------
Citizenship ____ U~n=ite"'"d"-"'S"""ta=t=e=s-=oc:..f.:...A~m=e=r..:.:ic::.::a=-------------------

Full name of Third Inventor: Matt Butler ----""-=--"-'-"'-"-"-'-----------------
1 n v e. n tor's signature _________________ Date: _____ _ 

Residence 13405' SW Park Way, !3eaverton OR 97005 

Post Office Address --------------------------
Citizenship United States of America 

2 
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U.S. Utility Patent Application No. 12/173,747 Attorney Docket No.: EQUI0016 

Full name of Fourth Invent : ___ ...,_,_,__,.__-=-'=-'--'=.__---------.1---+--

lnventor's signature --..;.;p.~~tz,-.......:"-+_,,,.,,-______ Date:_-lr-'=-=-1'-"---

Residence 5 

Post Office Address _________________________ _ 

Citizenship ____ U=.:.n:..:;ite::.;d::.....,:S:..:;ta""t..,e;a,;s...:::o=f..,_A"""m:..:;e""rc..:..:ic==a=-----------------

Full name of Fifth lnventor: ___ ---=D=a=v __ ld ....... P"""o.,..ch..,,r=o_._,n ____________ _ 

Inventor's signature _________________ Date: _____ _ 

Residence ____ ....,1.><5..,_14......._H_..ill:a;os,.,.id:.=e~R.e,o"-"a,.,.d"--. '°"C""a,_,_m,...b._.rjd.._g,..e...,,_.W-"'1'--'5=3=5=2=3 ______ ----

Post Office Address _________________________ _ 

Citizenship ----""'U.,_,n.!.'-ite::::.;d=.....::::S'""'ta::.:tc=ec:s....:o:.:.f..,_A...,m:.:.e~r:4'ic:e,a,,__ ______________ _ 

Full name of Sixth lnventor:_~--T~re=n=1-'B=r-=o-"'w"'"nc_ _____________ _ 

Inventor's signature ~(.2,c-jJ(Jl c- Date: e,jJ8}"2..0~ 
Residence ____ __,4...,.A_,,l""'pi""'n"""e__,T=e...,.rr=a~ce,..,_s_a_n""A_,,n=s=e=lm,.,.,o=,...,c=A_,_9=-4 ... 9 ... 6_.o __________ _ 

Post Office Address _________________________ _ 

Citizenship _____ U_,n ... ite...,d"'--"SO-'ta=t=e=s-=o:.:.f.;.,A..:.:.m.:..;=.er:...:;ic=-a------------~-----
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U.$. Utility Patent Application No. 12/173,747 Attorney Docket No.: EQUI0016 

DECLARATION FOR PATENT APPLICATION 

As a below named inventor, I hereby declare that: 

My residence, post office address, and citizenship are as stated below next to my name; 

I believe I am the original, first, and sole inventor (if only one name is listed below) or an 
original, first, and joint inventor (if plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention entitled: 

Automated Media Delivery System 

the specification of which (check one) _ is attached hereto, or ,X_was filed on 15 July 2008 
as Application Serial No. 12/173,747 

I hereby state that I have reviewed and understand the contents of the above-identified 
specification, including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to patentability of this 
application in accordance with Title 37, Code of Federal Regulations, Section 1.56(a). 

I hereby claim foreign priority benefits under Title 35, United States Code, Section 119 of any 
foreign application(s) for patent or inventor's certificate listed below and have also identified 
below any foreign application for patent or inventor's certificate having a filing date before that of 
the application on which priority is claimed: 
Prior Foreign Application(s) Priority Claimed 

Yes No 

Number Country Day/Month/Year Filed 

Number Country Day/Month/Year Filed 

POWER .OF ATTORNEY: As a named inventor, I hereby appoint the following attorney(s) 
and/or agent{s) to prosecute this application and transact all business in the Patent and 
Trademark Office connected therewith: 

MICHAEL A. GLENN, Reg. No. 30, 176 
DONALD M. HENDRICKS, Reg. No. 40,355 
CHRISTOPHER PEIL, Reg. No. 45,005 
JEFFREY BRILL, Reg. No. 51, 198 
ELIZABETH RUZICH, Reg. No. 54,416 

SEND CORRESPONDENCE TO: CUSTOMER NUMBER 22862 

GLENN PATENT GROUP, 3475 Edison Way, Suite L, Menlo Park, CA 94025 

1 

I 
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U.S. Utility Patent Application No. 12/173,747 Attorney Docket No.: EQUI0016 

I hereby claim the benefit under Title 35, United States code, Section 119(e)/120 of any United 
States application(s) listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States application in the manner provided by the 
first paragraph of Title 35, United States Code, Section 112, I acknowledge the duty to disclose 
material information as defined in Title 37, Code of Federal Regulation, Section 1.56(a) which 
occurred between the filing date of the prior application and the national or PCT international 
filing date of this application: 

11/269 916 
Application Ser. No. 

09/929,904 
Application Ser. No. 

09/425,326 
Application Ser. No. 

11/7/2005 
Filing Date 

8/14/2001 
Filing Date 

10/21/1999 
Filing Date 

Pending 
Status: Patented, Pending, Abandoned 

Patented 
Status: Patented, Pending, Abandoned 

Patented 
Status: Patented, Pending, Abandoned 

I hereby declare that all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further that these statements were made with 
the knowledge that willful false statements and the like so made are punishable by fine or Imprisonment 
or both, under Section 1001 of Title 18 of the United States Code and that such willful false statements 
may jeopardize the validity of the application or any patent issued thereon. 

Full name of First lnventor: ___ _,.S""e.::,;an:.w::B.::,;ar'""ge:::e,._r _____________ _ 

Inventor's signature _________________ Date: _____ _ 

Residence 222 Marguerite Avenue, Mill Valley, CA 94941 
Post Office Address ______________________ _ 

Citizenship United States of America 

Full name of Second lnventor: __ ...,s~t,::,.ev:.:e::..:J~o::!.h~n~so~n!..-____________ _ 

Inventor's signature ________________ .Date: _____ _ 

Residence 2 Hill Street Mill Varley, CA 94941 

Post Office Address _____________________ _ 

Citizenship ___ __,U:::.:n""'it""'e""d:...:S:o.:t:::a'"°tes=-'o:::.,f..,_A .... m,..e::::r..,.,ica=---------------

Full name of Third ln:)~~~llfiajt Butler 

Inventor's signature -~-,,,...,~'-"'---""'. -,p:1,,,"-...::;..;?:Jc..·-1-(-.. ________ Date: tZ)q-($-2&'0!{ 
Residence 13405 SW Park Way, Beaverton OR 97005 
Post Office Address ____ ...,... _________________ _ 

Citizenship United States of America 

2 
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Full name of Fourth lnventor: __ ___.J'""'e .... rry..,__,.D_,e.,.s.._tr=em__,,_ps..__ __________ _ 
Inventor's signature ________________ Date:. _____ _ 

Residence 450 Sherwood Dr. Apt. 104, Sausalito, CA 94965 
Post Office Address ______________________ _ 

Citizenship United States of America 

Full name of Fifth lnventor: ____ D ...... av .... i ... d .... P .... o .... ch,_r __ o .... n ____________ _ 

Inventor's signature ________________ Date: _____ _ 

Residence 1514 Hillside Road. Cambridge. Wl 53523 

Post Office Address ______________________ _ 

Citizenship United States of America 

Full name of Sixth lnventor: _____ T:.:.r.;.en'-"t,_,B::.,r..,.own"-'-'-' ____________ _ 

Inventor's signature ________________ Date: _____ _ 

Residence 4 Alpine Terrace, San Anselmo, CA 94960 
Post Office Address ______________________ _ 

Citizenship ______ U ___ n __ it ..... ed ___ S __ ta ___ te .... s __ o ___ f __ A __ m __ e ___ r __ ic,__a _______ ~--------
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U.S. Utility Patent Application No. 12/173,747 Attorney Docket No.: EQUI0016 

DECLARATION FOR PATENT APPLICATION 

As a below named inventor, I hereby declare that: 

My residence, post office address, and citizenship are as stated below next to my name; 

I believe I am the original, first, and sole inventor (if only one name is listed below) or an 
original, first, and joint inventor (if plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention entitled: 

Automated Media Delivery System 

the specification of which (check one) _ is attached hereto, or £was filed on 15 July 2008 
as Application Serial No. 12/173 747 

I hereby state that I have reviewed and understand the contents of the above-identified 
specification, including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to patentability of this 
application in accordance with Title 37, Code of Federal Regulations, Section 1.56(a). 

I hereby claim foreign priority benefits under Title 35, United States Code, Section 119 of any 
foreign application(s) for patent or inventor's certificate listed below and have also identified 
below any foreign application for patent or inventor's certificate having a filing date before that of 
the application on which priority is claimed: 
Prior Foreign Application(s) Priority Claimed 

Yes No 

Number Country Day/Month/Year Filed 

Number Country Day/Month/Year Filed 

POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attorney(s) 
and/or agent(s) to prosecute this application and transact all business in the Patent and 
Trademark Office connected therewith: 

MICHAELA. GLENN, Reg. No. 30,176 
DONALD M. HENDRICKS, Reg. No. 40,355 
CHRISTOPHER PEIL, Reg. No. 45,005 
JEFFREY BRILL, Reg. No. 51,198 
ELIZABETH RUZICH, Reg. No. 54,416 

SEND CORRESPONDENCE TO: CUSTOMER NUMBER 22862 

GLENN PATENT GROUP, 3475 Edison Way, Suite L, Menlo Park, CA 94025 

1 
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I hereby claim the benefit under Title 35, United States code, Section 119(e)/120 of any United 
States application(s) listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States application in the manner provided by the 
first paragraph of Title 35, United States Code, Section 112, I acknowledge the duty to disclose 
material information as defined in Title 37, Code of Federal Regulation, Section 1.56(a) which 
occurred between the filing date of the prior application and the national or PCT international 
filing date of this application: 

11/269 916 
Application Ser. No. 

09/929.904 
Application Ser. No. 

09/425,326 
Application Ser. No. 

11/7/2005 
Filing Date 

8/14/2001 
Filing Date 

10/21/1999 
Filing Date 

Pending 
Status: Patented, Pending, Abandoned 

Patented 
Status: Patented, Pending, Abandoned 

Patented 
Status: Patented, Pending, Abandoned 

I hereby declare that all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further that these statements were made with 
the knowledge that willful false statements and the like so made are punishable by fine or imprisonment 
or both, under Section 1001 of Title 18 of the United States Code and that such willful false statements 
may jeopardize the validity of the application or any patent issued thereon. 

Full name of First lnventor:. ___ -"S"'"'e=a=n ..... B ..... a..,rg""e ___ r _____________ _ 

Inventor's signature _________________ Date:. _____ _ 

Residence ----=22=2=--=M=a=rg=u=e=rit=e~A...:.;:v=e ___ nu=e=·~M=i~II ~V=al=le..,.v~. C=A~9-4-94~1 ________ _ 
Post Office Address _______________________ _ 

Citizenship ------=U::..:n..:.:.it:..::e;.;::;d...;:;S::..:t=at:..::e""s ..... o;.;..f.;...A;;.;m...:.;:e:.:.r=ic=a _____________ _ 

Full name of Second lnventor: __ --"'S=te'""v=e=J=oh=n..,_,s=o"""n _____________ _ 

Inventor's signature _________________ Date: _____ _ 

Residence -----'2::::..:..H""ill:....:S::..:t::.are=e""t....:.M=i""'ll ""'V=a=lle'""'y.,_, =C:....:A ..... 9:....:4=94~1...--___________ _ 
Post Office Address _______________________ _ 

Citizenship ____ U""'""ni;.:..:te::..:d=-=S=ta=te=s,;....;.of'"'A~m=e""ri=c=a ______________ _ 

Full name of Third lnventor: ____ M=at=t-"'B=u=tle=r ______________ _ 

Inventor's signature _________________ Date: _____ _ 

Residence ----'""'13=-4=0=5 ..... S::..:W...a....;..P-==a=rk"-W:....:...:::a.,_y.'""'B=e=a=v=ert'""o=n=· --=O"""R"-9""'7 ..... 0=0=5 _________ _ 
Post Office Address _______________________ _ 

Citizenship ____ U:::..:.:.ni;.:..:te::..:d=-=S=ta=te=s:....;.o:....:f A"""""m""e""ri=c=a ______________ _ 
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Full name of Fourth lnventor: ___ J=e ..... rrv......._D'""e.,.,st ... re=m .... os=• "-------------

Inventor's signature _______________ Date: _____ _ 

Residence 450 Sherwood Dr. Apt. 104. smusalito, CA94965 
Post Office Address _______ -,-______________ _ 

Citizenship United States of America 

Full name of Fifth lnve~;/J;,vid Pochron 

Inventor's signature ~ . ~ · 
• 

Residence 1514 Hillside Road, Cambridge, WI 53523 

Post Office Address _____________________ _ 

Citizenship United States of America 

Full name of Sixth lnventor: _____ T ..... re=n .... t ... B .... ro_,w .... n _______________ _ 

Inventor's signature _______________ Date: _____ _ 

Residence 4 AIRine Terrace, San Anselmo, CA 94960 

Post Office Address ______________________ _ 

Citizenship ___ --=U.,_,n:.:.:.ite;:;.:d=-=St.:.:a=te=s .... o,_f.,,.A""'m""'e=ri=c=a _____________ _ 
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Electronic Patent Application Fee Transmittal 

Application Number: 12238842 

Filing Date: 26-Sep-2008 

Title of Invention: Automated Media Delivery System 

First Named Inventor/Applicant Name: 

Filer: Michael Glenn/Jessica Pallach 

Attorney Docket Number: EQUI0016D 

Filed as Small Entity 

Utility under 35 USC 111 (a) Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Late filing fee for oath or declaration 2051 1 65 65 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

Total in USD ($) 65 
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Electronic Acknowledgement Receipt 

EFSID: 4449304 

Application Number: 12238842 

International Application Number: 

Confirmation Number: 2317 

Title of Invention: Automated Media Delivery System 

First Named Inventor/Applicant Name: 

Customer Number: 22862 

Filer: Michael Glenn/Jessica Pallach 

Filer Authorized By: Michael Glenn 

Attorney Docket Number: EQUI0016D 

Receipt Date: 12-DEC-2008 

Filing Date: 26-SEP-2008 

Time Stamp: 17:38:41 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $65 

RAM confirmation Number 2843 

Deposit Account 071445 

Authorized User 

File Listing: 

Document I Document Description 
I 

File Name 
I 

File Size(Bytes)/ I Multi I Pages 
Number Message Digest Part /.zip (if appl.) 
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537843 

1 
MPresponseEQUI00l 6D--

yes 11 
Efiledl 21208.pdf 

e6c630ca9ea3df9d5c2d6c6c1 eeec88fd4f6 
4741 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Miscellaneous Incoming Letter 1 1 

Applicant Response to Pre-Exam Formalities Notice 2 2 

Oath or Declaration filed 3 11 

Warnings: 

Information: 

29764 

2 Fee Worksheet (PTO-06) fee-info.pdf no 2 
b64da72298d 1 06c7083a98a 1 d88a0c5f548 

c4447 

Warnings: 

Information: 

Total Files Size (in bytes) 567607 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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TRANSMITTAL 
FORM 

Filing Date 

First Named Inventor 

Art Unit 

Examiner Name 

PTO/SB/21 (09-08) 
Approved for use through 10/31/2008. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
~ ~ . . . 

September 26, 2008 

Sean Barger 

Unassigned 

(to be used for all correspondence after initial filing) Unassigned 

Total number of pages including transmittal form 
Attorney Docket Number EQUI0016D 

ENCLOSURES ( Check all that apply) 

□ □ □ 
After Allowance Communication to TC 

Fee Transmittal Form Drawing(s) 

□ □ Licensing-related Papers □ 
Appeal Communication to Board 

Fee Attached of Appeals and Interferences 

□ □ Petition □ 
Appeal Communication to TC 

Amendment/Reply (Appeal Notice, Brief, Reply Brief) 

□ □ 
Petition to Convert to a 

□ After Final Provisional Application Proprietary Information 

□ □ 
Power of Attorney, Revocation 

□ Status Letter Affidavits/declaration(s) Change of Correspondence Address 

□ □ Terminal Disclaimer [Z] Other Enclosure(s) (please Identify 
Extension of Time Request below): 

□ Express Abandonment Request □ Request for Refund - Oath/Declaration (9 pages) 

□ Information Disclosure Statement □ CD, Number of CD(s) 

□ Landscape Table on CD 

□ 
Certified Copy of Priority I Remarks I 
Document(s) 

[{] Reply to Missing Parts/ 
Incomplete Application 

□ 
Reply to Missing Parts 
under 37 CFR 1.52 or 1.53 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT 
Firm Name 

Glenn Patent Group 

Signature r--
Printed name 

Michael A. Glenn 

Date December 12, 2008 I Reg. No. 30,176 

Certificate of Electronic Filing 

I hereby certify that this correspondence is being electronically transmitted to the USPTO via EFS-Web on the date shown below: 

Signature 

ped or printed name 
Date December 12, 2008 

This collection of information is required by 37 CFR 1.5. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and1.14. This collection is estimated to 2 hours to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the 
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

12/238,842 09/26/2008 2176 525 EQUI0016D 21 3 

22862 
GLENN PATENT GROUP 
3475 EDISON WAY, SUITE L 
MENLO PARK, CA 94025 

CONFIRMATION NO. 2317 

UPDATED FILING RECEIPT 

1111111111111111111111 ll]~!l]!~l!~l!~Ulll! ~H] 111111111111111 IIII IIII 

Date Mailed: 12/19/2008 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

Applicant( s) 
Sean Barger, Mill Valley, CA; 
Steve Johnson, Mill Valley, CA; 
Matt Butler, Beaverton, OR; 
Jerry Destremps, Sausalito, CA; 
David Pochron, Cambridge, WI; 
Trent Brown, San Anselmo, CA; 

Power of Attorney: 
Michael Glenn--30176 
Donald Hendricks--40355 
Christopher Peil--45005 
Jeffrey Brill--51198 
Elizabeth Ruzich--544 16 

Domestic Priority data as claimed by applicant 
This application is a DIV of 12/173,747 07/15/2008 
which is a DIV of 11/269,916 11/07/2005 
which is a CIP of 09/929,904 08/14/2001 PAT 6,964,009 
which is a CON of 09/425,326 10/21/1999 PAT 6,792,575 

Foreign Applications 

If Required, Foreign Filing License Granted: 10/06/2008 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 12/238,842 
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Projected Publication Date: 04/02/2009 

Non-Publication Request: No 

Early Publication Request: No 
** SMALL ENTITY ** 
Title 

Automated Media Delivery System 

Preliminary Class 

715 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4158). 
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GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
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Description 

Copyright Authorization 

5 A portion of the disclosure of this patent document contains material which is subject to copyright protection. The 
owner, International Business Machines Corporation, has no objectionto the facsimile reproduction by any one of the 
patent disclosure, as it appears in the Patent and Trademark Office patent files or records of any country, but otherwise 
reserves all rights whatsoever. 

10 FIELD OF THE INVENTION 

15 

This invention is related to computers and computer systems and particularly to a method and system for use of 
the World Wide Web and other sources of information and for utilization of existing equipment advantageously for web 
server data access over networks and the Internet. 

RELATED APPLICATIONS 

This application entitled "A Web Browser System", is related to other United States of America Patent applications 
filed concurrently herewith, and specifically to the applications entitled "Computer Network for WWW Server Data 

20 Access over Internet", USSN 08/474,571, filed June 7, 1995; and "A Service Agent for Fulfilling requests of a Web 
Browser", USSN 08/474,576, filed June 7, 1995; and "A Sub-Agent Service Agent for Fulfilling Requests of a Web 
Browser", USSN 08/474,575, filed June 7, 1995; and "A Method for Fulfilling Requests of a Web Browser" USSN 
08/474,577, filed June 7, 1995; and "A Method for Distributed Task Fulfillment of Web Browser Requests",USSN 
08/474,572, filed June 7, 1995. 

25 These applications have a common assignee, International Business Machines Corporation, Armonk, New York. 

GLOSSARY OF TERMS 

While dictionary meanings are also implied by certain terms used here, the following glossary of some terms may 
30 be useful. 

World Wide Web (WWW) 

The Internet's application that lets people seeking information on the Internet switch from server to server and database 
35 to database by clinking on highlighted words or phrases of interest. An Internet WWW server supports clients and pro

vides information. 

Homepage 

40 A multi-media table of contents that guides a web user to stored information about an organization on the Internet. 

Gopher 

A menu-based search scheme, which as developed at the University of Minnesota, lets a user reach a destination on 
45 the Internet by selecting items from a series of text menus. 

Access Agent 

A logical component that provides support for different access protocols and data streams -- Frame Relay, HDLC (High 
50 Data Link Control) CBO (Continuous bit Operations, ATM (Asynchronous Transfer Mode), or TCP/IP. 

Application Processing Agent 

A data processing agent running in a server data processing system which performs tasks based on received requests 
55 from a client in a distributed environment. In our preferred embodiment, our application processing agent for database 

retrieval is our DIS server, a data interpretation system server and database gateway which is coupled to our web 
server HTTPD via a network. In our preferred embodiment an application processing agent employs executable object 
programs as command file objects, which in the preferred embodiment are capsule objects. 
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Client 

A client is a computer serviced by the server which provides commands to the server. 

5 Data Interpretation System (DIS). 

10 

15 

IBM's object oriented decision support tool. 

Capsule 

A DIS capsule is a program created by a DIS programmer and executed in the DIS environment. A DIS capsule is a 
preferred example of a capsule object. A capsule object is a specialized form of a command file (which is a list of com
mands to be executed, as in an EXEC or *. BAT batch file. The capsule object is created with an object environment, as 
is supplied by IBM's DIS. Other object environments are IBM's SOM and DSOM, and Microsoft's COM environment. 

Internet 

The connection system that links computers worldwide in a web. 

20 Server 

A machine which supports one or more clients and is part of the web. Any computer that performs a task at the com
mand of another computer is a server. 

25 Slip or PPP connection. 

30 

Serial-line Internet protocol and point-to-point protocol, respectively, for providing a full access connection for a compu
ter to the Internet. Transmission control protocol/Internet protocol. A packet switching scheme the Internet uses to chop, 
route, and reconstruct the data it handles, from e-mail to video. 

lnterNetwork Routing (INR) 

The link between systems which routes data from one 
physical unit to another according to the applicable protocol. The protocol will employ a URL address for Internet loca-

35 tions. 

URL 

Universal resource locater, a Web document version of an e-mail address. URLs are very cumbersome if they belong 
40 to documents buried deep within others. They can be accessed with a Hyperlink. 

Web browser 

An program running on a computer that acts as an Internet tour guide, complete with pictorial desktops, directories and 
45 search tools used when a user "surfs" the Internet. In this application the Web browser is a client service which com

municates with the World Wide Web. 

HTTPD 

50 An IBM OS/2 Web Server or other server having Hypertext Markup Language and Common Gateway Interface. In our 
preferred embodiment, the HTTPD incorporates our control program agent and is supported by an access agent which 
provides the hardware connections to machines on the intranet and access to the Internet, such as TCP/IP couplings. 

HTTP Hypertext transfer protocol 
55 

Hypertext transfer protocol. At the beginning of a URL "http:" indicates the file contains hyperlinks. 

Hyperlink 
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A network address embedded in a word, phrase, icon or picture that is activated when you select the highlighted tidbit. 
Information about that item is currently retrieved to the client supporting a Web browser. 

HyperText Markup Language (HTML) 

HTML is the language used by Web servers to create and connect documents that are viewed by Web clients. HTML 
uses Hypertext documents. Other uses of Hypertext documents are described in U.S. Patents 5,204,947, granted April 
20, 1993 to Bernstein et al.; 5,297,249, granted March 22, 1994 to Bernstein et al.; 5,355,472, granted October 11, 
1994 to Lewis; all of which are assigned to International Business Machines Corporation, and which are referenced 

10 herein. 

BACKGROUND OF THE INVENTIONS 

The Internet is not a single network, it has no owner or controller, but is an unruly network of networks, a confeder-
15 ation of many different nets, public and private, big and small, that have agreed to connect to one another. An intranet 

is a network which is restricted and while it may follow the Internet protocol, none or only part of the network available 
from outside a ''firewall" surrounding the intranet is part of the agreed connectionto the Internet. The composite network 
represented by these networks relies on no single transmission medium, bi-directional communication can occur via 
satellite links, fiber-optic trunk lines, phone lines, cable TV wires and local radio links. When your client computer logs 

20 onto the Internet at a university, a corporate office or from home, everything looks local, but the access to the network 
does cost time and line charges. 

Until recently, "cruising or surfing" the Internet was a disorienting, even infuriating experience, something like trying 
to navigate without charts. The World Wide Web, a sub-network of the Internet, introduced about two years ago, made 
it easier by letting people jump from one server to another simply by selecting a highlighted word, picture or icon (a pro-

25 gram object representation) about which they want more information -- a maneuver known as a "hyperlink". In order to 
explore the WWW today, the user loads a special navigation program, called a "Web browser" onto his computer. While 
there are several versions of Web browsers, IBM's example is the new WebExplorer which offers users of IBM's 08/2 
Warp system software a consistent, easy to use desktop of pictorial icons and pull down menus. As part of a group of 
integrated applications available from IBM for OS/2 Warp called the IBM Internet Connection, lets users log onto the 

30 Internet. 
To this point the World Wide Web (Web) provided by Internet has been used in industry predominately as a means 

of communication, advertisement, and placement of orders. As background for our invention there now exists a number 
of Internet browsers. Common examples are Netscape, Mosaic and IBM's Web Explorer. Browsers allow a user of a 
client to access servers located throughout the world for information which is stored therein and provided to the client 

35 by the server by sending files or data packs to the requesting client from the server's resources. An example of such a 
request might be something called GSQL (get SQL) which was a NCSA language and CGI server program developed 
to getting textual results for a client caller. Developed by Jason Ng at the University of Illinois, this document provided a 
way to map SQL forms against a database, and return the textual results to the client caller. This system is unlike the 
present invention, and presents difficulties which are overcome by our described system. 

40 These servers act as a kind of Application Processing Agent, or (as they may be referred to) an "intelligent agent", 
by receiving a function request from a client in response to which the server which performs tasks, the function, based 
on received requests from a client in a distributed environment. This function shipping concept in a distributed environ
ment was first illustrated by GIGS as a result of the invention described in U.S. Patent 4,274,139 to Hodgkinson et al. 
This kind of function, illustrated by GIGS and its improvements, has been widely used in what is now known as trans-

45 action processing. However, servers today, while performing many functions, do not permit the functions which we have 
developed to be performed as we will describe. 

Now, "surfing" the Internet with the WWW is still a time consuming affair, and the information received is not gen
erally useful in the form presented. Even with 14,400 baud connection to the Internet much line time is tied up in just 
keeping going an access to the Internet, and the users don't generally know where to go. Furthermore the coupling of 

50 resources available on a company's intranet and those available on the Internet has not been resolved. There is a need 
to reduce gateways, make better use of existing equipment, and allow greater and more effective usage of information 
which is resident in many different databases on many different servers, not only within a homogeneous network but 
also via the Internet and heterogeneous network systems. 

The problems with creating access to the world via the Internet and still to allow internal access to databases has 
55 been enormous. However, the need for a system which can be used across machines and operating systems and dif

fering gateways is strongly felt by users of the Internet today. Anyone who has spent hours at a WWW browser doing 
simple task knows how difficult it still is to navigate thorough arcane rules without knowing where to go and even if you 
know what you are doing spending hours doing routine tasks. Many needs exist. As one important instance, until now 
we know of no way to access data on multiple databases of different types using a single user request from a client. 
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This and other difficulties are solved by our invention. 

SUMMARY OF THE INVENTIONS 

5 In accordance with our invention needless user intervention is eliminate or greatly reduced with a Web server sup-
ports an HTTPD which is provided with the capabilities of our control program agent which organizes sub-agents sup
porting command file objects or capsules to pertorm tasks in support of a Web browser's request for service as 
programmable functions receiving parameters as input and providing as their output handled by the control program 
agent task completed results for reporting in accordance with the Web browser request in the form and to the location 

10 determined by a request and handling these request without needless user intervention. 
In accordance with our invention, we have created a way to allow Web users to request information that is created 

by a data interpretation system (DIS) and then presented by a web server to the user of the web. Our solution provides 
a way of requesting and processing and presenting information on the Web. In the process, data is retrieved from mul
tiple sources which may be located remotely and accessed via an intranet routing and via the Web Internet and proc-

15 essed by our decision support capsules. Now companies and universities, and other users that want to access data 
located on different databases, want that data processed and formatted, and presented in a form the user desires, such 
as a graphical format. Our solution permits users to access information from various sources and obtain information at 
a desired location as a result of a single request which is responded to by an organization of facilities and command file 
sub-agent decision support capsule objects by our command program agent. Users of the information can be internal 

20 to a company, or external. The result can be furnished to a user at a location which is internal or external to the com
pany, and as specified at a specified location with a form and format desired. This allows a report to be managed by the 
web support services we provide, and in a form consistent with the request, but without requiring a consistent intertace 
solution. 

In order to create a way for Web users to request information generation we provide a web server with a control 
25 program agent which is linked to a decision support tool of a data interpretation system server, the application process

ing agent, and then have that server retrieve, process, and format information which is presented to the user on the Web 
by the Web server. In our preferred embodiment, we have provided a link between a Hypertext Markup Language 
(HTML) document using a common gateway intertace, and open data interpretation system server (ODAS). As a result, 
Web clients can request DIS reports to be generated, specify the parameters to be used in generating the reports, and 

30 then view the report results on a Web home page. The DIS capsule can generate graphical information, such as colored 
pie charts, line graphs, bar graphs, and other forms of generated information. Since the Web server is capably of pre
senting the results in desired formats, the full capabilities of a DIS report are utilized. 

Our invention provides a method and system for allowing a user of a client to access and assemble information 
structured and reported to the user in accordance with his desires, selecting information for disparate servers which are 

35 located within a network can be an intranet or internal network, such as a LAN or WAN not normally accessible to the 
Internet, or coupled to the Internet. In accordance with our invention one can access data on multiple databases of dif
ferent types using a single user request from a client. We also allow the facility for providing specialized specific 
requests to be created for routine use, as well as the facility to formulate generalized or specialized ad hoc requests. In 
addition, we provide besides query and update capability, the ability to pertorm calculations with respect to any retrieved 

40 data, to format the information in text or in graphics, and the facility of presenting the results to the client for display or 
other use. 

The improvements which we have made achieve a means for accepting Web client requests for information, obtain
ing data from one or more databases which may be located on multiple platforms at different physical locations on an 
Internet or on the Internet, processing that data into meaningful information, and presenting that information to the Web 

45 client in a text or graphics display as a location specified by the request. 
Our invention of providing a web server with a control program agent allows organization of decision support func

tions to be executed by application processing agent servers located throughout the Internet to gather and supply infor
mation not presently available with any existing resources without the need of endless intervention on the part of a 
requesting user of the WWW; further enabling an ordinary user to take advantage of expertise which is provided by pro-

50 grammable sub-agents developed by those with particular expertise in a given area as well as enabling use of standard 
routines commonly needed. 

These improvements are accomplished by providing for Web clients to request information from an application 
processing agent in which the application processing agent server performs tasks based on received requests from a 
client in a distributed environment by a web server supported by an access agent link and control program agent which 

55 in turn causes a decision support function to be executed by the application processing agent server. This is performed 
within the distributed environment by the application processing agent server which forms part of a network coupled to 
and under control of the control program agent According to our invention the decision support function is provided by 
a data interpretation system which functions as part of the application processing agent and the decision support func
tion is programmable and generated by a data interpretation system, DIS or other decision support element pertorming 
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similar functions, and provided in a form accessible to our control program agent which presents the output generated 
to be presented to the user on the Web who made the initial request. We have provided, in a preferred embodiment, a 
link between IBM's Hypertext Markup Language (HTML), the Common Gateway Interface (CGI), and the Open DIS 
Access Server (ODAS), all of which may be used on machines which are are commercially available from IBM. In order 

5 to write additional functions which develop our invention, the reader is referred to the Medaphor Data Interpretation Sys
tem publication "Developing Applications with OpenDIS Access Service, Version 2.0, available from IBM, First Edition 
(September 1994) Part Number 315-0002-01 which is incorporated herein by reference. 

Our improvements relating to our control program agent is in accordance with our preferred embodiment is nor
mally installed on an IBM HTTPD which is an IBM OS/2 Web Server or other server having Hypertext Markup Language 

10 and Common Gateway Interface. In our preferred embodiment, the HTTPD incorporates our control program agent and 
is supported by an access agent which provides the hardware connections to machines on the intranet and access to 
the Internet, such as TCP/IP couplings. The hardware for the Web server is thus a workstation, such as IBM's PS/2 
model 80 with OS/2. However, the HTTPD can be installed in PCs and upwardly also in machines which range across 
IBM's line of computers from powerful personal computers to mainframe systems which support MVS, IBM's operating 

15 system which enables multiple kinds of operating systems, including "UNIX" to coexist on a single platform. As a result 
of our invention Web clients can request DIS reports to be generated by the application processing agent specifying the 
parameters to be used in generating the reports, and then as a result of the request receive a result which is presented, 
as a visual display or otherwise, on a Web page for use by the requesting user. Our machine implementation allows a 
user having DIS access to generate graphical information such as colored pie charts, line graphs, bar graphs, etc. Since 

20 Web browsers such as IBM's Web Explorer are capable of displaying these formats, all the functions which can be cre
ated by a DIS capsule can be utilized by a user of our invention. 

According to our improved method, an Internet World Wide Web user connects to a Web server through the use of 
a Web browser. In accordance with our preferred embodiment, we use HTML as the language used by Web servers to 
create and connect documents that are viewed by Web clients. HTML is an example of a hypertext language having the 

25 facility of clicking on a highlighted word, string of words, or image in order to move to another HTML document or invoke 
a program on the server. An example of a Web client would be a machine used by a person using IBM's Web Explorer 
product. In using our invention a user may click on the hypertext in a document to reference a function which will be 
provided by an application processing agent server. The user is able to connect to another document that may be on 
another Web server. HTML commands are used to reference other documents. HTML is used to reference programs 

30 available on a server, and pass parameters to those programs. The application processing agent server executes a pro
gram when it is referred to by a Web client via a control program agent resident, preferably, in a Web server. 

The Web client selects the information that they wish to view by using the HTML created page, the Web server 
takes the client request and passes it to a C program implementation of our control program agent. Web servers, such 
as HTTPD for OS/2, with our control program agent are able to provide access to executable programs through the use 

35 of the Common Gateway Interface (CGI). When a program is referenced by the HTML, any parameters are passed to 
the program and it is executed. In our preferred embodiment we have used CGI to invoke programs that we have devel
oped that will interface with the DIS product. CGI is an example of a software gateway from a Web server to programs 
outside the Web server application. 

The control program agent that is called in this instance by the Web server through the CG I interface, passes the 
40 Web client request along to a data interpretation system DIS via a Open Dis Access Server ( ODAS ). ODAS is a feature 

of a data interpretation system DIS that allows programs to initiate DIS functions, such as invoking DIS capsules. Our 
control program agents interface with DIS through ODAS to submit DIS capsules for execution. DIS capsules are basi
cally programs that DIS application programmers create with the DIS programming language. In accordance with our 
invention, we have written capsules which are executed as a DIS capsule on a server to gather data from one or more 

45 databases, process that data, and create a report in one of many formats, which we will describe by way of example. 
After the DIS capsule completes executing, in accordance with our preferred embodiment, the results that are gener
ated during execution of a capsule are stored in a file on the application processing server. 

After DIS creates a file that contains the formatted report results. our control program agents program dynamically 
creates HTML tags to present the formatted report back to the Web client on the Internet. Our control program agents 

50 using the CGI interface can create HTML commands dynamically. In this way a program can present information on a 
Web browser for the Web client 

After the DIS capsule has created the file containing the report request results, the control program creates HTML 
statements dynamically that display the report results to the Web browser. 

Alternative means of presenting the data are shown by alternative routing. The user requesting the report may wish 
55 to have the report results sent to another location in addition to or instead of displaying the report results to the Web 

browser. This information is provided during the request phase. As a result of the alternative report request, and accord
ing to the parameters indicated therein, the report results can be sent by the control program via electronic mail, i.e. 
TCP/IP Sendmail facility and Lotus Notes, to one or more locations on the Internet. The report results can be sent as a 
file and as a note. The request can request a voice response, which can be routed to a voice response unit. Thus, with 
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a call to a translator, the text can be converted to voice, and even translated along the way. The report results can also 
be sent to a fax machine, or to a computer that has the capability of receiving fax data. 

We use these report concepts to present report files created by DIS capsules on the Web client display. 
These and other improvements are set forth in the following detailed description. For a better understanding of the 

5 invention with advantages and features, refer to the description and to the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 shows schematically an overview of the preferred embodiment and particularly shows a typical distrib-
10 uted computer system which has internal and external networks including the Internet to connect clients to World Wide 

Web servers and other servers within the system in which our invention is situate. 
FIGURE 2 shows a inquiry screen (home page) which is displayed on a client after the client is coupled to its server 

(which may be an Internet server) by a Web browser. 
FIGURE 3 is a next screen which illustrates how a request is made according to a users desires, making a request 

15 in accordance with our invention with an input screen shown. 
FIGURE 4 is a sample result screen which is returned to the client after the requested service is provided by the 

computer system network in accordance with our invention formatted according to the specifications of a DIS capsule. 
FIGURE 5 is a next screen which illustrates how a request is made according to a users desires, making a request 

in accordance with our invention by selection from a menu and through the use of image mapping. 
20 FIGURE 6 is an example of a graphical result screen which is returned to the client after the requested service is 

provided by the computer system network in accordance with our invention. 
FIGURE 7 illustrates a flowchart showing data flow between a web server and decision support system tool such 

as IBM's Data Interpretation System (DIS), and shows the coupling of a Web client to a Web server and the coupling of 
a request to execute a DIS capsule and the coupling within the Web server from ODAS to a distributed DIS LAN with 

25 heterogeneous connections to multiple databases. 
FIGURE 8 illustrates as a flow chart the functions of the control program for the web server. 
FIGURE 9 illustrates by way of example a DIS capsule that creates a text report file. 
FIGURE 10 illustrates by way of example a DIS capsule that creates a graphical report file. 
FIGURE 11 illustrates an alternative configuration of the network system as it may be employed for permitting 

30 access to information available through homepages and in data warehouses where access to the homepage or data
base may or may not be restricted by a firewall. 

(Note: For convenience of illustration, in the formal drawings FIGURES may be separated in parts and as a con
vention we place the top of the FIGURE as the first sheet, with subsequent sheets proceeding down and across when 
viewing the FIGURE, in the event that multiple sheets are used.) 

35 Our detailed description explains the preferred embodiments of our invention, together with advantages and fea-
tures, by way of example with reference to the following drawings. 

DETAILED DESCRIPTION OF THE INVENTION 

40 Figure 1 illustrates a information delivery solution of a typical combination of resources including clients and serv-

45 

ers which may be personal computers or workstations as clients, and workstations to mainframe servers as servers. 
The various elements are coupled to one another by various networks, including LANs, WANs, and other networks, 
which may be internal SNA networks or other like internal networks, and also providing access to the Internet, which 
couples the system to the world via Internet. 

The Preferred Embodiment 

Turning now to our invention in greater detail, it will be seen from FIGURE 1 that our preferred embodiment pro
vides a Web browser 10, which is coupled to a Web server 11. Our Internet WWW browser is an intelligent computer 

50 system, such as an IBM PS/2, or other computer, an IBM ThinkPad, an RS/6000 works as well and connections are 
made to the network via OS/2 WARP Connect, an IBM product. The Internet Web browser in the intelligent computer 
system which performs the Web browser function has IBM Web Explorer, or Netscape or Mosaic installed thereon. This 
computer system 10 is bi-directionally coupled with the OS/2 WARP Connect facility over a line or via a wireless system 
to our preferred computer system which we call our Web server. This system is a PS/2 or RS/6000 or other similar sys-

55 tern which includes our control program agent 73, which will be discussed below. Web server 11, in our preferred 
embodiment is coupled again bi-directionally via a line or wireless coupling to a computer system, such as a PS/2 or 
RS/6000 or other server which supports and performs the server function of ODAS server 12, which is coupled to the 
distributed DIS network, here shown as LAN 13. ODAS 12 may be located on the same server as the Web server 11 or 
be located at a separate service machine, such as an IBM Digital Server. The Web server is logically coupled to our 
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application processing agent server via a network. We call our application processing agent server a DIS File server 14 
because is comprises a data interpretation system which supports the decision support functions we provide which is 
today most inexpensively provided by an IBM computer system which supports 08/2. In our preferred embodiment, the 
intranet network is a LAN. Thus the components of the DIS LAN 13 comprise a DIS File Server 14, a general purpose 

5 workstation 15 which can be used for capsule development, a local database server 16, a Capsule Server 17 for storing 
a plurality of DIS capsules ready for user, a Database Gateway Server 18 which performs the gateway functions to 
access databases which are linked to it, these databases include geographically distributed databases which can be 
located, for instance, in Chicago, New York, Dallas, Los Angeles, and each of which can be a different supported data
base, such as DB2 database 19, ORACLE database 20, Sybase database 21, Redbrick database 22. In our preferred 

10 embodiment all servers are coupled with a conventional LAN or WAN connection, with a preferred IBM token ring 
shown. Reference should also be had to our alternative preferred embodiment discussed below with respect to FIG
URE 11. 

Thus, in connection with the preferred embodiment of FIGURE 1 as well as with respect to FIGURE 11 it would be 
appreciated from the schematic overview illustrated by FIGURE 1 and FIGURE 11 that our invention may be employed 

15 in a distributed computer system environment which has internal or intranet networks represented in our preferred 
embodiment by the DIS Network 13 and external networks including the Internet to connect clients to World Wide Web 
servers and other servers within the system in which our invention is situate. Our invention makes use of the entire net
work. The Web browser 1 O can make a request to the Web Server 11 for a report. The Web server 11 with the facilities 
we provide causes the application processing agent which includes our DIS server 14 and its supporting communica-

20 tion server, the database gateway server 18, to act as an agent to gather data from one or more of the multiple data
bases, including the local database 16, DB2 database 19, ORACLE database 20, Sybase database 21, Redbrick 
database 22. Further details with respect to the use of our invention for database retrieval of information from multiple 
databases are provided as to the actions of the application processing agent functions of the database server(s) 18 with 
reference to FIGURE 7. 

25 Thus, returning to our simplified and preferred embodiment, FIGURE 2 shows a inquiry screen (home page) 29 in 
the form which is displayed on a client after the client is coupled to its server (which may be an Internet Web server 11) 
by a Web browser 10. The entire screen contains information and a plurality of objects. Once the home page is dis
played, with appropriate descriptive guidance as illustrated by the FIGURE 2, the user can interact, for example, by 
clicking on image objects 30, 31, 32, 33, 34. As a example should the user want to make a special request in accord-

30 ance with our invention, he could click on image 30. This would take the user to the next screen, illustrated by FIGURE 
3. Alternatively the user could select by clicking on image 31 another menu screen, illustrated by FIGURE 5. At this 
point also, a specialized format could be selected by double clicking first on a format select image illustrated by image 
objects representing access to menu screens 32, 33, 34, one or more of which a gopher. 

The use of selection of icon image object is a function provided by HTML and programmers knowing this language 
35 can readily create variants to the images and functions we have illustrated. Thus incorporated within the drawings are 

to be understood to be the variants that can thus be created using our examples, as well as extensions and combina
tions thereof. 

When the user selected image 30 by clicking on the image 30, FIGURE 3 appears. FIGURE 3 is the next screen 
which illustrates how a request is made according to a users desires, making a request in accordance with our invention 

40 with an input screen shown. The content of FIGURE 3 is preformatted 40 except for the user entries which are to be 
entered in the data input fields 41. In this example the input field 41 is a userid. After a user has entered in field 41 an 
acceptable input, he would then click on instruction key 42. The instruction key illustrated is submit a request. At this 
point the Web server captures the information entered by the user, as described in FIGURE 7. It will be appreciated that 
the Web server captures the information entered by the user, including specialized input, as well as any "hidden" default 

45 information, which can include password authorizations, charge account identification, and other information that can 
be used by the system in responding to the request. Thus the system can assume that the "hidden" password is an 
authorization to perform some function, such as include information from confidential source, or exit to the Internet. The 
charge authorization can also be tracked and accumulated by the system as it parses through its functions to charge 
back chargeable usages. If a request is for an order of an item, the actual item requested can be shipped and billed with 

50 this information. Since these functions are "hidden" they do not appear in the FIGURE but included with a request. The 
return of the request is illustrated in FIGURE 4. 

FIGURE 4 is a sample result screen which illustrates how a sample report conforming to the request results are 
presented to the client after the requested service is provided by the computer system network in accordance with our 
invention formatted according to the specifications of a DIS capsule which is illustrated by example in FIGURE 9. In this 

55 example, the return was a file, whose file name is displayed as P81484 at 43. Informative text accompanying the file is 
included as illustrated by the example information 44 The screen provides the content of file 43 in the requested form 
of preformatted text 50 in the form of a display of a text report generated by a DIS capsule stored in the DIS server 17. 
While we show text as the form the report results, the form of the request can be another form of presentation, as and 
image, a voice response, or other multimedia presentation.Reports can be returned translated into any desired Ian-
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guage based upon the request, as may be provided by DIS capsule calls to a translator. These features are included in 
the result 50 report. 

When the user selected image made by clicking on the image 32 in FIGURE 2, FIGURE 5 appears. FIGURE 5 is 
a next screen which illustrates how a request is made according to a users desires. A user makes a request, in this 

5 instance for sales results within the organization for YTD Catalog Revenue in accordance with our invention by entering 
text data into the data entry areas 41 and 42 of the formatted screen with information as to type of data selected 40A 
which will be translated into specific report information created by a DIS capsule. 

FIGURE 6 is a sample result screen which illustrates how the request results are presented to the client after the 
requested service is provided by the computer system network in accordance with our invention formatted according to 

10 the specifications of a DIS capsule. In this instance selection of the object 32 links to the the screen of FIGURE 5, which 
in turn with the DIS capsule created the output shown in FIGURE 6. DIS Capsules will be illustrated by examples in FIG
URE 9 and 10. In this example the output of the DIS capsule illustrated in FIGURE 10 is presented on the screen shown 
by FIGURE 6. The screen comprises a file name identifier, descriptive information 61, and preformatted text 60 which 
is the display of the named file P555119. This is the display of a graphic report showing what might be deemed (but is 

15 not) Confidential information relating to Catalog Revenue for 1995 YTD, with revenue given in $M, and breakout as to 
HOW, SFW, PMV, MN and MNT from selected locations in Chicago, New York, Dallas, and Los Angeles, all of which are 
located on different systems, and which, as illustrated in FIGURE 1, may be on different databases such as D82, Ora
cle, and Sybase relational databases. This report was generated by a DIS capsule which is illustrated in FIGURE 9. 
This example illustrates how multiple actions can be taken on information retrieved. In this example data was translated 

20 into image material by calculation and formatting in the form of a graphic pie shaped report. Other image data could 
also be displayed, as frames of selected images, or a sequence of images in the form of a moving picture display, which 
can be outputted from a server as will be described in FIGURE 11. 

FIGURE 7 illustrates a flowchart showing data flow between a web server and decision support system tool such 
as IBM's Data Interpretation System (DIS). FIGURE 7 shows the coupling of a Web client 71 (corresponding to Web 

25 browser 1 O in FIGURE 1) to a Web server 72 (corresponding to Internet WWW server 11) and the coupling of a request 
to execute a DIS capsule. 

The Web browser 71 can make a request to the Web Server 72 for a report through the use of HTML The HTML 
document refers to our control program agent 73, which may be implemented with the C language or other language 
which can provide run code for the particular Web server which is employed. We illustrate our preferred program 

30 according to the description provided in FIGURE 8. The Web Server 72 passes request data to and invokes our control 
program 73 through the use of the CGI in accordance with our invention. The control program uses ODAS 74 in ODAS 
server 12 to set DIS capsule parameters and initiates the execution of a DIS capsule located in this embodiment in DIS 
capsule server 17 according to our preferred examples illustrated in FIGURES 9 and 10. 

After a DIS capsule completes execution, the file created by the DIS capsule contains the formatted report results 
35 requested by the user. Our control program 73 dynamically creates the HTML statements that present the file to the 

Web browser 1 O screen. Figure 7 shows the coupling within the Web server from ODAS 74 to a distributed DIS LAN 75 
with heterogeneous connections to multiple databases D82, Redbrick, Sybase and Oracle. Other sources of data can 
be linked to the LAN. 

40 Preferred Embodiment Interface between Server and DIS 

Our preferred control program agent 73 in FIGURES 1 and 11 is illustrated in detail by way of the flowchart of FIG
URE 8. In our preferred embodiment, this program can be written in C or other suitable language but for general appre
ciation of the details, we will describe the steps in detail. These steps can be implemented by programmers of ordinary 

45 skill in the art without undue experimentation after understanding the steps described below. The control program agent 
73 is located in a Web server and provides an interface and execution functions. Thus in FIGURE 11 the function is pro
vided between the Web Server 131 (corresponding to Internet WWW server 11 in FIGURE 1) and DIS which is located 
in a DIS server 133 (corresponding to server 14 in FIGURE 1) and for presentation of results according to the instruc
tions of the Web browser 130 (corresponding to browser 10 in FIGURE 1) according to the request command, which in 

50 default is a return to the Web browser home page. This interface utilizes in our preferred embodiment the Web Server 
CGI and the DIS ODAS. 

Before we proceed to the control program 73, it will be noted that in FIGURE 11 the Web Browser 130 will link to a 
Web Server 131 accessing it on the Internet though a unique ID called the uniform resource locater to access the node 
which we call the Web server 131 . When that access takes place an HTML document is displayed by the Web server 

55 131 to the Web browser 130, as shown in FIGURE 2. Now, the user makes his entries as described with respect to FIG
URE 2. Next the HTML document refers to the control program agent 73 and the Web server 131 through the use of 
the CGI invokes our control program agent 73. The Web server 131 retrieves data entered by the user from the HTML 
document and passes that data to our control program agent 73 upon invocation. 

The Web Server 131 has a gateway interface that allows the server to invoke a control program agent 73 running 
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on it and to pass input parameters to the control program agent 73 (FIGURE 8) that were returned from the Hypertext 
document of the Web Browser. It will be appreciated that while weillustrate for our preferred example a single Web 
Server 131, the Hypertext document locates the particular Web Server that can support the request made by checking 
the details of the "hidden" defaults and those functions requested. Thus a menu request for a generalized search 

5 throughout the Internet may locate the particular service machine having an application processing agent which has the 
information desired. Once the control program 73 (FIGURE 8) is invoked, the steps programmed for the machine to fol
low begins with a step 110 illustrated in FIGURE 8. In reviewing this preferred control program agent it should be appre
ciate that steps 11 O and step 111 are steps that are interchangeable in order and which obtain environment variable 
data from the HTML document return. 

10 Thus step 110 obtains a PATH_INFO environment variable data. PATH_INFO contains data from the HTML docu-
ment that referred the Web Server to our program. Specifically the data contains the name of the DIS capsule to call, 
the name of the file containing the HTML statements to use when building the HTML document that displays the DIS 
capsule results to the Web browser, and the type of file that the DIS capsule will create. All off this information is the 
variable data which is stored in a buffer environment in step 112, and which is used in subsequent steps. 

15 Thus also, the control program proceeds with step 111 which may follow or precede or proceed in parallel with step 
110 to obtain the QUERY _STRING environment variable data. QUERY _STRING contains data from the HTML docu
ment that referred the Web Server to our program. Specifically the data contains values selected by the user and / or 
default values selected by the HTML document designer. These values are set in the DIS capsule by our control pro
gram prior to execution of the DIS capsule.This information is used to set variables in the DIS capsule. All off this infor-

20 mation is the variable data which is stored in a buffer environment in step 112, and which is used in subsequent steps. 
Within the scope of the discussion of the control program agent illustrated by FIGURE 8 it should be appreciate that 

the steps 112 through 125 include the utilization of an API set that provides a method of invoking executable programs 
located in a service machine which we denote as a sub-agent which executes in step 122 object capsules from our sub
agent DIS file server 14. This provides functions such as queue and update functions for databases on multiple plat-

25 forms and allows the processing of data retried from a database to be performed, including executing calculations, 
doing formatting, charging of accounts and the storing of results as a file accessible to the control program agent.During 
processing our control program agent 73 provides setups for API calls which occurs in steps WHAT ARE THESE 
STEPS. Thus the control program agent will proceed as with an API set with step 113. 

With the variable information now stored in a buffer, in step 113 the control program retrieves from a store, all of the 
30 DIS capsules that are used and the variable names associated with each DIS capsule and loads into memory associ

ated with the control program the DIS capsule names available and the variable names associated with each DIS cap
sule. 

At that point in step 114 the control program is ready to and does initialize a connection between our control pro
gram and the ODAS through the use of an ODAS API. In other environments another API performing similar functions 

35 could be used. 
At that point, if required for control by the decision support system, and as required by DIS, the control program 

would log onto the port or desktop for the assigned user. Thus, our control program agent 73 in step 115 logs onto a 
DIS "desktop", our DIS file server 14. 

Once the DIS capsule information is loaded into control program memory, the control program can and does in step 
40 116 retrieve from its memory the DIS capsule variable names associated with the DIS capsule name passed to our con

trol program in the step 110 where PATH_INFO is provided. 
Next, in step 117 the control program creates a data array stored in the control program memory containing the DIS 

capsule variable names and the values for them that were passed to our control program in the QUERY _STRING step. 
These two steps 116 and 117 should be done in order, even though steps 110 and 111 can have an arbitrary order. At 

45 this point in step 117 you are matching the DIS capsule variable names with the data that was passed to the control 
program in the QUERY_STING environment variables. 

Next, in preparation for a report, in step 118 the program creates a unique filename which may include data origi
nated by the HTML document's variables stored in step 112 (dotted line) to pass to the DIS capsule as a DIS variable 
for use in naming the report which will be created by the DIS capsule. As a result, the DIS capsule will create that file 

50 with the unique file name during its process. 
In anticipation of DIS capsule execution, the values of variables used by the DIS capsule are obtained from the data 

array in the control program memory containing the DIS capsule variable names and the values for them that were 
passed to our control program in the QUERY _STRING step. This is done in step 119 using the ODAS API to set the 
DIS capsule variable values. At this point the capsule server 17 for the DIS server 133 attached to the Web Server 131 

55 via network 132 will have a DIS capsule services queue. This queue is the queue of jobs being requested of the Dis 
Capsule Server 17. For the current job request (other like requests being perhaps still in the queue) we use the ODAS 
API to query the contents of the DIS Capsule Services queue. If the queue size is larger (>t) than a threshold level, then 
the process enters a wait state until the queue size is reduced to a tolerable level. The queue test of step 120 is a loop 
test which returns to test the queue size until a test answering "is the queue of a size that execution can proceed?" ( <I:) 
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is answered "YES". 

Whenever 1he queue 1es1 is answered YES, at 1ha1 point the ODAS API is used to submit a DIS capsule for execu
tion in step 121. 

After the ODAS API submits a DIS capsule for execution the particular request process being executed by the con-
5 trol program enters a wait state until completion of the DIS capsule execution. For this step of the process the control 

program uses the ODAS API to wait for completion of the DIS capsule execution performed by the DIS capsule execu
tion 122. During a wait state other requests can be processed by the control program, as requests are fed through the 
control program as a pipeline, in this WAIT PIPE API step 123, so that the control program continually advances 
reques1s 1hrough 1he sys1em. 

10 During the wait sta1e 123 the ODAS API looks for a completion signal. When tha1 is received, 1he control program 
then in s1ep 124 reads the file identified by the name passed 10 the control program in the first PATH_INFO step 1hat 
contains the HTML statements which are to be presen1ed wi1h the DIS report results. 

While in s1ep 124 ihe control program reads the file identified, it dynamically creates new HTML statements to dis
play the preformatted text to the Web browser. The new HTML statement include the information retrieved from the file 

15 in step 113 so that it can be displayed as a header 44 accompanying the report to be displayed, along with the filename 
43. 

At this point, in step 125 the control program tests for the kind of report to be created by obtaining information from 
stored variables and identifies output parameters, such as whether the report is to be a text report, or a graphical report. 
At this point the control program branches to the sequence applicable to the kind of report to be created. If the output 

20 is to be routed the the Web server 10, then the output is routed to the Web server in step 126. 
If a text file report is created by the DIS capsule, that determines that a text display is to be reported and the the 

control program reads the file created by the DIS capsule and dynamically creates HTML statements to display the data 
lines to the Web browser. 

If a graphics file is created by the DIS capsule, that determines that a graphics display is to be reported and the the 
25 control program dynamically creates the HTML statement to display the graphics file to the Web browser. 

On the other hand, the control program agent allows alternative output direction, and if the output is another type, 
or an additional output, as for broadcast, it can be routed to another destination. In step 127, we illustrate how using the 
IBM Digital Server, output can be routed to a requestor selected resulting output selected from a group of possible out
put units, comprising fax, printer, retail or banking installations, or provided as a series of full motion videos or still 

so frames which are can be transmitted to display devices, such as a TV set under control of end users with a set-top box 
cable control. These facilities are provided by providing the output of our control program agent from the web server to 
the alternative output device 127, In this case, the IBM Digital Server, which with an RS/6000 CPU, Network 1/F Bus, 
DISKs, modems, and X.25 Data Switch provides the hardware to route the output to a variety of output devices, to fax, 
printer, retail, banking, TV or cable customers via the digital server service machine for full motion and still video, sup-

35 plied with MPEG 2 and MPEG 1 protocol images respectively, to subscribers, Along the way, the output can be coupled 
to an auxiliary function, such as back-up or accounting processes 128 which allow for charging for system utilization 
and service charges for services and items requested. These processes will make use of hidden variables associated 
with the request, such as charge authorization. One of the hidden variables which may be associated with a request is 
a credit card number. The credit card number, is preferably encrypted, with a DES or RSA encryption utility, and this 

40 along with access authorization variables, will allow access to sensitive databases which reside behind firewalls. If 
selected data according to the request is permitted to the access authorized user at the location inside or outside the 
Internet, the data can be included in the results reported by our system to the Web browser. 

45 

Preferred Embodiment of text DIS capsule 

In accordance with our invention, an HTML document, which is running on a web server, refers to the control pro
gram agent. The web server then invokes the control program agent. The control program agent has a to command 
files, which provide the preferred file command objects in the form of DIS capsule objects, or DIS capsules as they are 
known. The command file contains a list of available DIS capsules. Accordingly, there is not need for the HTML docu-

50 ment to know how to get to the command file, as the control program supplies this access. A capsule object, as a DIS 
capsule, can call other routines which may be written in well known programming languages such as Visual Basic or C. 
These routines become part of the capsule object by the reference, and these routines perform such functions as 
account tracking, compression, calculation, handling specific custom outputs such as video, voice, translation, and ena
ble programmability of the capsule objects. The capsule objects also have standard object capability, and we will illus-

55 trate these by way of the specific examples described. 
It will be seen that the control program 73, described in detail in FIGURE 8 acts in concert with DIS capsule exe

cution. The DIS capsule is an object program with executable additions which we have created to interact with the con
trol program. It should be also understood that the DIS capsule object can perform programmable functions on data 
which is retrieved from databases. Not only can a DIS capsule get data, it can combine, reformat, and update, the data 
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retrieved. It can act on the data to create new data and basically act as a dedicated processor processing data gathered 
or created during a Web browser request to output the end result to the user under programmable parameters deter
mined by the creator of the DIS capsule, as they may be selected, if desired, by the user as part of the request. Thus 
the user entered inputs as part of his request, either free form or by selection of variables in the menus afforded to the 

5 user as illustrated by way of example in FIGURE 5. 

DIS capsule objects are like some other objects. For instance in Microsoft's products, an example being the Excel 
(trademark of Microsoft) spreadsheet, one can click on an object portrayed on the screen and link a succession of 
objects to perform a specific function, such as take data from a spreadsheet and reformat it into a variety of selectable 
formats, such as text or graphic illustration. The kind of action to be taken is illustrated by an object on the screen, and 

10 linking of routines is done by a succession of clicks on icons representing the object. 
In accordance with our preferred embodiment, a DIS capsule is used to invoke system resources. This is done by 

providing a list of commands, which may be those provided by a DIS processor itself, or written in Visual Basic or C by 
the programmer. The result is a command file, like an exec or command file in OS/2 or like a *.BAT file in DOS. These 
capsules perform the specific functions that are requested by the user from his initiation session. The user further qual-

15 ifies the execution of the DIS capsule by providing parameters which are used in the invocation. 
Now the DIS server 133 supports DIS, the program processor which supports DIS capsules by processing com

mands contained in the DIS capsule, either directly, in the case of DIS functions, or by to other system or user supplied 
functions. The user supplied functions comprise mainly those DIS functions which are supplied by DIS and illustrated 
in the manual "Developing Applications with OpenDIS Access Service, Version 2.0 of the OPEN Access Service." For 

20 those not familiar with command files, this manual is fully incorporated herein by this reference as available at the 
USPTO. An example of a system supplied function would be the base support for SQL queries of a specific database, 
which are invoked by the DIS capsule program. 

In illustrating the specific examples of our invention illustrated in FIGURES 9 and 10, both illustrate linked objects 
according to a specified flow sequence within a DIS environment. The DIS environment contains numerous functions. 

25 including the Internetwork routing functions which the DIS capsules can invoke. Thus, a DIS object which queries a 
database, as illustrated, invokes the Internetwork routing functions to query databases where they are located on the 
network. If the preferred example of DIS environment is not supplied, a similar environment with program environment 
means which supports reaching a destination on the Internet by a link between systems which routes data from one 
physical unit to another according to the applicable protocol should be supplied. The protocol will employ a URL 

30 address for Internet locations. 
FIGURE 9 illustrates by way of example a DIS capsule that creates a text report file. Referring to FIGURE 9, it will 

be seen that the capsule, represented by a series of linked objects, is supported by Internetwork processor support 
environment means 90. Within this environment an integrated capsule creates a text report file as a result of the object 
95, make text. This object result file is the file 43 according to FIGURE 3 which is displayed at the browser. In the illus-

35 trated example, the multiple DIS capsule data retrieval command file 91(a) .. 91 (n) initiates as a first step multiple queries 
to different databases which are specified by the parameters of the request. In this example, multiple queries are initi
ates as SQL type search requests as multiple steps 91(a) .. 91(n) executed by the DIS capsule server 133 with the Data
base Gateway 134 to select data from DB26000 databases located inside the intranet 140 and on the Internet by 
Internetwork routing to database gateway 134' and its DB26000 databases by step 91(a). The data is stored in a DIS 

40 declared buffer. Similarly, in parallel or successively, additional steps 91(b), 91(c), 91(d), and 91(n) retrieve data and 
store in their object buffer data retrieved from Sybase, Oracle, Redbrick, and IBM's Data Warehouse databases. Thus 
object 91 (a) will query DB26000 and bring data back to DIS. Object 91 (b) will query Oracle and bring data back to DIS. 
Object 91 (c) will query Sybase and bring data back to DIS. Object 91 (d) (shown as a dot in FIGURE 9) will query Red
brick and bring data back to DIS, and so on. The nth object 91 (n) will query IBM's data warehouse and bring data back 

45 to DIS. In a subsequent linked processing step 92 data from the database queries in the first step is joined by joining 
object command file 92 and stored in a buffer related to this object. Object 92 will joint the data from the n locations 
searched in step 91 . Thereafter, in a subsequent processing step performed by calculation object command file 93 on 
the joined data in the joined database result buffer of step 92, desired calculations performed in accordance with the 
parameters indicated by the request are done on the joined data. Thereafter, in accordance with the request parame-

50 ters text is formatted to space delimited text by the format object command file 94. The results are stored in a buffer 
associated with format object command file 94. Thereafter, a make text command file 95 causes the formatted text to 
be created as a text file for the WWW server 131 to be stored in a file which is accessible to and can be retrieved and 
displayed by the control program agent 73, or directly displayed by the control program agent 73 in the form illustrated 
in FIGURE 4 at the Web browser 130. It will be noted we have illustrated this process as object capsules in a DIS inter-

55 networking environment. These object capsules are a specialized form of a command file, which can encompass addi
tional commands called by an object. 
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Preferred Embodiment of graphics DIS capsule 

FIGURE 10 illustrates by way of example a DIS capsule that creates a graphical report file. For simplicity, data in 
this FIGURE is also shown in a DIS environment 90. Retrieval object command file 101 illustrates a step of retrieval of 

5 data from one or more databases as specified in the parameters of the request, performing these retrieval steps as did 
retrieval object command files 91 (a) .. 91 (n). Thereafter, this data is plotted with the make plot object command file 102, 
with the results being stored in a buffer. The final step of creating a result- to-be-presented file, in this instance in the 
form of a bitmap ready for display to a Web browser 130 is created by the make bitmap (BMP) object command file 103. 
The example of a preferred bitmap object command which would be employed with todays Internet environment is a 

10 GIF image. Others can be used as well. Again the results are provided to the Web browser 130, by the action of the 
program command agent 73 on the Web Server 131, the results being illustrated by the pie-chart of FIGURE 6 in 
accordance with the parameters of the request for generating the graphical report illustrated by FIGURE 6. 

Alternative Preferred Embodiments 
15 

Figure 11 illustrates an alternative configuration of the network system as it may be employed for permitting access 
to information available through homepages and in data warehouses where access to the homepage or database may 
or may not be restricted by a firewall. In Figure 11, the web browser( s) 130 accesses an associated Web Server 131, 
131 ', 131 "either by a coupling or addressing with a uniform resource locator (URL) the Web Server 131 which may be 

20 selected with a Hyperlink. This can be a direct coupling or an indirect coupling, as via a node locatable in a common 
access medium, such as provided by Internet resources accessible via a web browser, e.g. supporting Web Explorer, 
or Mosaic, Netscape, node 131 located somewhere on the Internet which utilizes our control program agent 73. Now 
node 131 which functions as a Web server is coupled via a token-ring network, SNA network, or other suitable network 
132 (one of the any which may be used on the Internet as a transmission medium) with the facilities provided within 

25 what we will call our intranet, those facilities which are "proprietary" to the owner and which may be protected by fire
walls at the intranet boundary 140. Now note that our control program 73 is resident within the Web Server 131 and 
functions as described in FIGURE 810 couple to a DIS server 133 located within the intranet 140, which is preferably 
located behind a firewall as indicated in FIGURE 11. This DIS Server 133 is in turn coupled to our Database gateway 
134. This database gateway is configured as illustrated also in FIGURE 1 for gathering information from databases cou-

so pied to it and located on servers for DB2, Oracle, Sybase, and Redbrick, as well as one for information warehouse func
tions. In our preferred embodiments these database units are IBM mainframe systems, as available commercially today, 
bu11hey could be AS400s, RISC/6000, RISC/6000 SP or other systems supporting the databases. 

The DIS Server is a server which supports DIS or similar decision support functions and the functions provided by 
our DIS capsules illustrated by FIGURE 9 and 10. 

35 Now our Web browsers 130 can not only access information within the intranet, but can reach outside the in1ranet 
to gather information located elsewhere via the Internet. We will describe two examples of our preferred couplings to 
elements on the Internet. One example couples the database gateway 134 to another (a second) database gateway 
134' via the Internet and it Internetwork routing (INR) protocol available from IBM as part of its current DIS product 
which can make use of UALs. The second database gateway 134' is coupled to its own (second) DIS server 133'. At 

40 this point the Web browser 130 can access data not only intranet, but also via the Internet 1o gather data from a data
base supported by DIS server 133' located outside the intranet. The Database server 134' would be able to gather infor
mation from any database coupled to it, as illustrated, assuming access is public or accessible after processing of a 
hidden variable access authorization. 

However.the web browser(s) 130 can also access via Web Server 131 (with our control program 73 illustrated in 
45 detail in FIGURE 8) another Web server 131' which implements our control program 73. This Web server, for example, 

Web server 131' can also be coupled via its own (second) network 132' (which supports functions equivalent to network 
132 and as illustrated in FIGURES 1 and 11) to an associated DIS Server 133' as illustrated to perform tasks like those 
we are describing from a request sent via the second network from its Web server 131'. 

However, as another alternative example, Web server 131' with an appropriate API can access a directly coupled 
50 database available to the server, such as Microsoft's Access 131a. Thus small databases which have not yet invested 

in being able to gather information from an intranet resource, can use their own direct resources, and also be interro
gated by the Web browser(s) 130, or another web browser 136. Remember that browser's 130 can also communicate 
with the Web server 131' across the Internet, just as can a Web browser 136 located on the intranet 140 inside of the 
firewall illustrated by the intranet 140 dashed line shown in FIGURE 11. With a browser 136 in place at the Web Server 

55 131' location, that browser 136 can make requests, if authorized across the intranet to the Web Server 131 which can 
then utilize the DIS capsules provided by the DIS Server 133. 

Physically, the network 132 will have its own access server 135 preferably in the form of a TCP/IP server 135 to 
make the physical connection across the Internet. We illustrate in FIGURE 11 this other logical layer as located on the 
network. This TCP/IP server supports the physical connections which are needed by the other logical higher levels of 
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service supported on the network. The use of an lnterNetwork Routing Protocol (INR) allows the logical coupling illus
trated between a application processing server 134 to an external intranet application processing server 134'. On each 
network there can be one or more web servers. A Hypertext document request asking for a field to be seached, as by 
a Hyperlink, could index to a server directly, e.g. a second web server 134" on the same network which would have its 

5 own control program agent function duplicating the control program agent resident in web server 134. Thus at the 
request homepage a menu which say if "Art&Literature search", when selected in a Hyperlink setting, would index to a 
particular web server and a particular document within that web server's environment. This web server 134" besides 
being linked to its own application processing server 133" has a direct link, in the environment illustrated, to an MVS 
GIGS, a transaction processing server for handling transaction processing. Such a solution allows GIGS transaction 

10 processing to utilize the Internet to save transmission costs and still be located beneath a firewall for retention of data 
integrity. The outputs provided by the web server to the requested destination can be outside of the firewall, and in the 
form of results illustrated by the possible examples shown in FIGURES 3, 5 and 8. 

While we have described our preferred embodiments of our invention, it will be understood that those skilled in the 
art, both now and in the future, may make various improvements and enhancements which fall within the scope of the 

15 claims which follow. These claims should be construed to maintain the proper protection for the invention first disclosed. 
The following features - for themselves or in combination with other features - are also characteristics of the inven

tion: 

The web browser system further comprises at least one intranet network supporting a plurality of web servers hav-
20 ing a control program agent and having an access agent coupled to the Internet; 

at least one web server coupled to said web browser client for receiving and fulfilling a request as an agent of said 
client; and 
at least one intranet network supporting said web server and having an access agent coupled to the Internet; 

25 The web browser system further comprises a plurality of information access servers for acting as sub-agents for 
said web server during a process of fulfilling requests, said access servers having capsule objects which perform 
programmable functions which are executable upon a received command from said web server, at least one of said 
access servers being located on said intranet network; said web server including a control program agent for 
receiving a user request initiated at the web browser client for information and for transmitting said request to a sub-

30 agent access server having capsule objects which execute upon command programmable functions requested by 
said web server. 

Claims 

35 1. A web browser system, comprising: 
a web browser, means for associating said web browser with a homepage by a coupling or addressing with a uni
form resource locator, 
a control program agent node located somewhere on the Internet supporting a control program agent coupled to 
and supporting said homepage by a coupling or addressing with a uniform resource locator, 

40 said control program agent node being coupled via a network with facilities provided within an intranet for private 
owner facilities and which may be protected by firewalls at the intranet boundary, said control program agent being 
coupled to a command file server and said command file server being coupled to a database gateway for gathering 
information from databases coupled to said database gateway and located on different database servers, said 
command file server supporting a plurality of command file objects which are programmed to perform web browser 

45 service support functions at the request of a user of said web browser to access information within the intranet and 
to gather information located elsewhere via the Internet as a sub-agent of said control program agent. 

2. A web browser system according to claim 1, 
wherein by submission of a request at a web browser a user can not only access information within an intranet, but 

50 can reach outside the intranet to gather information located elsewhere via the Internet. 

3. A web browser system according to claim 1, 
wherein there are on the networking including an intranet and the Internet a plurality of database gateways, and at 
the command of a command file running within a command file server one database gateway is coupled to another 

55 database gateway via the network by an inter-network routing protocol. 

4. A web browser system according to claim 1, 
wherein there are on the networking including an intranet and the Internet a plurality of database gateways, and at 
the command of a command file running within a command file server one database gateway is coupled to another 
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database gateway via the network by an inter-network routing protocol invoking coupling of database gateways by 
UALs. 

5. A web browser system according to claim 1, wherein 
5 said second database gateway is coupled to its own command file server. 

6. A web browser system according to claim 1, 
wherein a web browser initiated request is distributed via an intranet to the Intranet whereby access of data is 
obtained not only intranet, but also via the Internet to gather data from a database supported by a command file 

10 server located outside the intranet. 

7. A web browser system according to claim 1, 
wherein a web browser initiated request is distributed via an intranet to the Internet whereby access of data is 
obtained not only internet, but also via the Internet to gather data from a database supported by a command file 

15 server located outside the internet and coupled to said command file server with public access or access obtained 
after processing of variable access authorization data provided thorugh said command file server. 

8. A web browser system, comprising: 
a web browser, means for associating said web browser with a homepage by a coupling or addressing with a uni-

20 form resource locator including a first control program agent node located somewhere on the Internet supporting a 
control program agent coupled to and supporting said homepage by a coupling or addressing with a uniform 
resource locator, 
said second control program agent node being coupled via a network with facilities provided within an intranet for 
private owner facilities and which may be protected by firewalls at the intranet boundary, 

25 a second control program agent node located somewhere on the Internet supporting a second control program 
agent by a coupling or addressing with a uniform resource locator, 
said second control program agent node being coupled via network with facilities provided within an intranet for pri
vate owner facilities and which may be protected by firewalls at the intranet boundary, 
said first control program agent being coupled to said second control program agent node located somewhere on 

30 the Internet supporting said second control program agent and coupled to and supporting a a command file server, 
said command file server being coupled to a database gateway for gathering information from databases coupled 
to said database gateway and located on different database servers, said command file server supporting a plural
ity of command file objects which are programmed to perform web browser service support functions at the request 
of a user of said web browser to access information within the intranet and to gather information located elsewhere 

35 via the Internet as a sub-agent of said control program agent. 

9. A web browser system according to claim 8, 
wherein said first control program agent resides on a first web server supporting said web browser and said second 
control program agent resides on a second web server which is coupled via its own network to an associated com-

40 mand file server to perform tasks requested by said web browser and communicated to said web browser after 
passing through multiple networks. 

10. A web browser system, comprising: 
a web browser, means for associating said web browser with a homepage including a first control program agent 

45 node supporting a control program agent coupled to and supporting said homepage and supporting an API to 
access a database available to said first control program agent node, 

50 

said control program agent and API enabling a user of said web browser to gather information from said database 
available to said first control program agent node and to gather information from an intranet resource and to provide 
access thereto in response to an interrogation initiated at a remote web browser. 

11. A web browser system according to claim 10, 
wherein said remote web browser is also coupled to a second control program agent node located on the Internet, 
said second control program agent node supporting a second control program agent supporting an API to access 
a database available to said first control program agent node via said second control program agent said second 

55 control program agent and API enabling a user of said web browser to gather information from a database available 
to said first control program agent node via said second control program agent node and to gather information from 
an intranet resource and to provide access thereto in response to an interrogation initiated at said web browser. 
across the Internet by a coupling or addressing with a uniform resource locator to said second control agent node 
and from resources available on an intranet coupled to said second control program agent node. 

15 
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12. A web browser system according to claim 10, 
wherein said second control program agent node is coupled via a network with facilities provided within an intranet 
for private owner facilities and which may be protected by firewalls at the intranet boundary, 
said second control program agent node located somewhere on the Internet supporting said second control pro-

5 gram agent by a coupling or addressing with a uniform resource locator, 
said first control program agent being coupled to said second control program agent node located somewhere on 
the Internet supporting said second control program agent and coupled to and supporting a a command file server, 
said command file server being coupled to a database gateway for gathering information from databases coupled 
to said database gateway and located on different database servers, said command file server supporting a plural-

10 ity of command file objects which are programmed to perform web browser service support functions at the request 
of a user of said web browswer to access information within the intranet and to gather information located else
where via the Internet as a sub-agent of said control program agent. 

13. A web browser system according to claim 10, 
15 wherein said web browser is at a web server location with said web server providing said control program agent 

node, 

20 

and browser requests, if authorized for access across said intranet, accesses a command file agent in a web server 
on said intranet providing said second command file agent node, which then utilize DIS capsules provided by a DIS 
Server functioning as a command file server. 

14. A web browser system according to claim 10, 
wherein the intranet network is provided with an access server to make physical connections across the Internet. 

15. A web browser system according to claim 10, 
25 wherein said DIS server invokes an lnterNetwork Routing Protocol (INR) to create a logical coupling between an a 

application processing server to an external intranet application processing server. 

16. A web browser system according to claim 10, 
wherein a web browser request is a Hypertext document request asking for a field to be searched and indexing with 

30 a Hyperlink a web server providing a command file agent node on the same network which would have its own pro
gram contrd agent function duplicating the control program agent resident in said control program agent node. 

17. A web browser system according to claim 10, 
a web browser request homepage a menu topic, when selected in a Hyperlink setting, indexes index to a particular 

35 second control program agent node and a particular document within that second control program agent's environ
ment. 

18. A web browser system according to claim 10, 
wherein said second control program agent node, besides being linked to its own application processing server has 

40 a direct link, to a a transaction processing server for handling transaction processing. 

45 

50 

19. A web browser system according to claim 10, 
wherein said transaction processing enables use of the Internet for authorized access and transmission of data, but 
said transaction processing server is located beneath a firewall for retention of data integrity. 

20. A web browser system according to claim 10, 
wherein said transaction processing server's output is provided to said second control program agent node server 
and from said second control program agent node server to a requested destination on the internet specified by the 
request initiated by said web browser. 

21. A web server system for supporting a web browser, comprising 
means for receiving from a world wide web browser a request to be fulfilled as an agent of the browser client, 
a control program agent for organizing organizing distributed sub-agents as distributed integration solution servers 
on an intranet network supporting the web server which also has an access agent servers accessible over the lnter-

55 net. 

22. A web server system according to claim 21, further comprising, a plurality of distributed integration solution servers 
for executing selected capsule objects which perform programmable functions upon a received command from said 
web server control program agent. 

16 
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23. A web server system according to claim 22, further comprising, a database gateway coupled to a plurality of data
base resources for supplying upon a singlr request made from a Hypertext document, requested information from 
multiple data bases located at different types of databases geographically dispersed. 

5 24. A web server system according to claim 23, further comprising, command objects for performing calculations, for
matting, and other services prior to reporting to the web browser or to other locations, in a selected format a 
requested result report selected from a set of result reports, including a display report, facsimile report, a printer 
report, a report to customer installations, and a report to TV video subscribers, with account tracking. 
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FILE NAME IS P81484 . ..,._43 

44 YOU JUST RAN A DATA INTERPRETATION SYSTEM CAPSULE! !
CATCH IT ON THE NET! 

THE OUTPUT IS THE TEXT TOOL TRANSFERRED AS A TEXT. 
COPYRIGHT ·1BM 1995 

CUSTOMERS WHO MIGHT WANT TO KNOW ABOUT THE 
DIS WWW GATEWAY---THIS DATA IS FROM THE IBM MARKET PLANNING DATA SYSTEM-
A D82 MVS DATABASE 

CUSTOMER NAME 
AC NIELSEN CO 
AC NIELSEN CO 
-AC NIELSEN CO 
AC NIELSEN CO 
ADVANTIS 
ALTA BATES MEDI 
ALTA BATES MEDI 
AMERICAN PRESID 
ANHEUSER BUSCH 
ANHEUSER BUSCH 

50 ASHLAND OIL INC 
ASHLAND OIL INC 
BELLSOUTH CELLU 
BELLSOUTH CELLU 
BELLSOUTH COMMU 
BELLSOUTH COWJU 
BELLSOUTH TELEC 
BRIO TECHNOLOGY 
BRISTOL MYERS S 
BRISTOL MYERS S 
BROADWAY DEPT S 
BROOLYN UNION 
CHESEBROUGH PON 
COLGATE-PALMOLI 
COLGATE-PALM OU 
COLGATE-PALM OU 

SW DESCRIPTION 
DIS 1.3.6 DIS ENTERPRISE SE 
DIS 1.3. 6 DIS ENTERPRISE SE 
DIS 1.3.6 DIS ENTERPRISE SE 
DIS 1.3.6 DIS ENTERPRISE SE 
DIS 1.3.6 DIS ENTERPRISE SE 
DIS 1.3.6 DIS ENTERPRISE SE 
DIS 1.3.6 DIS ENTERPRISE SE 
DIS 1.3.6 DIS ENTERPRISE SE 
DIS 1.3.6 DIS ENTERPRISE SE 
DIS 2.0 OPENDIS ACCESS SERV 
DIS 1.3.6 DIS ENTERPRISE SE 
DIS 2.0 OPENDIS ACCESS SERV 
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Description 

Field of the Invention 

5 The invention generally relates to the fields of computer systems and multimedia communications, and more par-
ticularly relates to the fields of video storage and compression, and of interactive video playback and browsing. 

Glossary of Terms Used 

10 While dictionary meanings are also implied by certain terms used here, the following glossary of some terms may 
be useful. 

Internet ("the Net"): The connection system that links computers worldwide in a network. 
TCP/IP: Transmission Control Protocol/Internet Protocol. A packet switching scheme the Internet uses to chop, 

15 route, and reconstruct the data it handles, from e-mail to video. 
World Wide Web (WWW "the Web"} : The Internet's application that lets people seeking information on the Internet 
switch from server to server and database to database by clicking on highlighted words or phrases of interest. An 
Internet Web server supports clients and provides information. 
Home page: A multi-media table of contents that guides a Web user to stored information on the Internet. 

20 Server: A machine (computer) which pertorms a task at the command of another machine ("client'l In the context 
of the present invention, a server's primary function is to facilitate distribution of stored information over the Web. 
Client: A machine which provides commands to a server, and is serviced by the server. Typically, a client machine 
is operated by an end user, and functions responsive to user commands. 
Web Browser: A program running on a user-operated client computer. When a user "surts" the Web using a 

25 browser, the browser acts as an Internet tour guide, allowing the client machine to display pictorial desktops, direc
tories and search tools supported by the server. 
URL: Universal Resource Locater, a Web document version of an e-mail address, in character string form, which 
uniquely identifies a document, application, or tool available over the Web. 
Hyperlink: A network addressing tool embedded in a user-understandable displayed and/or highlighted item, such 

30 as a word, phrase, icon or picture. A URL can be accessed by means of its corresponding Hvperlink. When a user 
on a client machine selects the highlighted hvperlink through the user intertace, the underlying item is then 
retrieved to the client supporting a Web browser. 
HTTP Hypertext transfer protocol: Hypertext transfer protocol. The character string "http:" at the beginning of a URL 
indicates that the document or file designated by the URL contains hyperlinks defined according to the HTTP. 

35 HyperText Markup Language <HTML): HTML is the language used by Web servers to create and connect docu
ments that are viewed by Web clients. HTML uses Hypertext documents. Other uses of Hypertext documents are 
described in the following U.S. Patents: 

Bernstein et al., 5,204,947, issued April 20, 1993; 
40 Bernstein et al., 5,297,249, issued March 22, 1994; and 

Lewis, 5,355,472, issued October 11, 1994; 

all of which are assigned to International Business Machines Corporation, and which are referenced herein. 

45 Background Art 

In recent years, the technologies of video data compression, storage, and interactive accessing have converged 
with network communications technologies, to present exciting prospects for users who seek access to remotely stored 
multimedia information. 

50 In the area of network communications technologies, particluarly exciting has been the recent prominence of the 
Internet and its progeny, the World Wide Web. The Internet and the Web have captured the public imagination as the 
so-called "information superhighway." Accessing information through the Web has become known by the metaphorical 
term "surting the Web." 

The Internet is not a single network, nor does it have any single owner or controller. Rather, the Internet is an unruly 
55 network of networks, a confederation of many different networks, public and private, big and small, whose human oper

ators have agreed to connect to one another. The composite network represented by these networks relies on no single 
transmission medium. Bi-directional communication can occur via satellite links, fiber-optic trunk lines, phone lines, 
cable TV wires and local radio links. 

To this point the World Wide Web (Web) provided by the Internet has been used in industry predominately as a 

2 
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means of communication, advertisement, and placement of orders. The World Wide Web facilitates user access to 
information resources by letting people jump from one server to another simply by selecting a highlighted word, picture 
or icon (a program object representation) about which they want more information, a manoeuvre known as a "hyper
link". In order to explore the WWW today, the user loads a special navigation program, called a "Web browser" onto his 

5 computer. 

There are a number of browsers presently in existence and in use. Common examples are Netscape, Mosaic and 
IBM's Web Explorer. Browsers allow a user of a client to access servers located throughout the world for information 
which is stored therein. The information is then provided to the client by the server by sending files or data packets to 
the requesting client from the server's storage resources. 

10 Part of the functionality of a browser is to provide image or video data. Web still image or video information can be 
provided, through a suitably designed Web page or interface, to a user on a client machine. Still images can also be 
used as Hypertext-type links, selectable by the user, for invoking other functions. For instance, a user may run a video 
clip by selecting a still image. 

However, video data objects are very large, or, to put it more precisely, the quantity of data per unit time in a real-
15 time viewing of a video data object is large. As a consequence, access by a user to a desired video data object is sub

ject to data throughput constraints. The present state of the art makes it impracticable to provide more than a few tens 
of seconds of real-time video over the Internet with a response time that will be satisfactory to a user. 

Therefore, multimedia and communication systems for providing users with access to video data objects, for brows
ing, searching, etc., must grapple with the problem of providing video data in a manner which best utilizes the available 

20 throughput to provide video data in a form which is most useful to the user. 
With this design objective in mind, let us now consider the state of the art in the technologies of video data com

pression, storage, and interactive accessing. Recent work has been done to make video material more available and 
usable over the Web. For instance, an article in the August 1995 issue of ADVANCED IMAGING, by Amy T. lncremona, 
titled "Automatically Transcribing and Condensing Video: New Technology is Born", describes a method for providing 

25 video having an accompanying textual index, such as audio narration or closed caption text. Still images are presented, 
along with a transcription of audio text that accompanies the images (illustration on page 60). This information is pro
vided in HTML format. Thus, a user can take advantage of the temporal correspondence between video shots and nar
ration or closed caption text. To find a desired point in the video corresponding with a known point in the text, the user 
performs a key word search for the known point in the text. The result of this key word search is that the desired point 

30 in the video is reached. 
Additionally in Shahraray et al., "Automatic Generation of Pictorial Transcripts of Video Programs", SPIE Vol. 2417, 

pp. 512-518, there is described an automatic authoring system for the generation of pictorial transcripts of video pro
grams which are accompanied by closed caption information. The system employs a table having a series of rows, each 
row containing a pointer to a location of an image, and another pointer to the beginning of a text segment related to the 

35 image. A viewing window for a GUI display is shown in FIG. 4 of Shahraray et al., and reproduced herein in simplified 
form as FIG. 1 of the present patent application. FIG. 1 shows a video image 2, a closed caption text subtitle area 4, 
and a basic user control area 6. The basic user controls include a ··seek'' slider 8. 

Accordingly, the state of the art allows for user access to video information based on associated text. However, a 
more general method for accessing video, not provided by the prior art, would sever the tie between video images and 

40 accompanying audio narration or closed caption text. 

Disclosure of the Invention 

It is therefore an objective of the present invention to provide a system and method for allowing convenient user 
45 access to a stored video object, for viewing and browsing, through a communication medium having a client-server 

architecture, such as the World Wide Web. 
It is a further objective of the present invention to provide such convenient user access to a stored video object with

out requiring that access to the video object to be keyed with any text or other accompanying indicia, not actually part 
of the video itself. 

50 To achieve these and other objects, there is provided, in accordance with the invention, a method for displaying, on 
a user terminal, video data object information pertaining to a stored video data object, the stored video object including 
a temporal beginning point, a temporal end point, and temporal intermediate points therebetween. 

The method comprises the following steps: 
First, a sequence of representations of points within the video data object, preferably still images, is provided to the 

55 user through a user interface. Each representation or still image that is provided corresponds with one of the temporal 
points in the video data object. In a typical environment, in which the user is an Internet/World Wide Web user, and the 
video data object is stored in a remote repository accessible through a server, the step of providing the representations 
includes performing suitable operations to identify points within the video data object, for which representations are to 
be provided. A preferred technique is to detect scene cuts. 

3 
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Then, a user interface is provided, including means for allowing a user to select an interval between first and sec
ond ones of the temporal points. The user interface is preferably a graphical user interface (GUI), as is commonly made 
available through computer operating systems such as IBM's OS/2 and Microsoft's Windows operating systems. Also, 
suitable user interface equipment, such as a video screen and a mouse, are preferably used. 

5 Finally, responsive to user selection of such an interval, a subsequence of representations is provided, each repre-
sentation of the subsequence corresponding with a respective temporal point in the video data object, each of the 
respective temporal points falling between the first and second temporal points selected as discussed above. 

Therefore, by providing this capability, the invention allows a user to iteratively home in on the portion of a lengthy, 
large video object that he/she is interested in. The invention advantageously eliminates the need to use text accompa-

10 nying the video object as a crutch, as was done in the prior art discussed above. 
While the invention is primarily disclosed as a method, it will be understood by a person of ordinary skill in the art 

that an apparatus, such as a conventional data processor, including a CPU, memory, 1/0, program storage, a connect
ing bus, and other appropriate components, could be programmed or otherwise designed to facilitate the practice of the 
method of the invention. Such a processor would include appropriate program means for executing the method of the 

15 invention. Also, an article of manufacture, such as a pre-recorded disk or other similar computer program product, for 
use with a data processing system, could include a storage medium and program means recorded thereon for directing 
the data processing system to facilitate the practice of the method of the invention. 

20 

25 

Brief Description of the Drawings 

The invention will now be described, by way of example only, with reference to the accompanying drawings, in 
which: 

FIG. 1 is an illustration of a prior art graphical user interface for video browsing; 

FIG. 2 is a system block diagram of a typical distributed computer system which has internal and external networks, 
including the Internet, to connect clients to World Wide Web servers and other servers, the client systems being 
capable of incorporating the invention; 

30 FIG. 3 is a high-level flowchart showing the method of the invention; 

FIG. 4 is a flowchart showing a more detailed implementation of step 22 of the flowchart of FIG. 3; 

FIG. 5 is a flowchart showing a still more detailed implementation of step 28 of the flowchart of FIG. 4; 
35 

FIG. 6 is an illustration of a graphical user interface according to the invention; 

FIG. 7 is an illustration of a graphical user interface according to the invention; and 

40 FIG. 8 is a flowchart showing a more detailed implementation of step 44 of the flowchart of FIG. 3. 

Description of the Preferred Embodiment 

FIG. 2 illustrates a typical communication and processing system, including nodes (computers, processors, etc.) 
45 and communication media therebetween, making up an information delivery solution of a typical combination of 

resources including clients, servers, information repositories, and communication links or networks. Various nodes, 
shown typically as 9, are also coupled to one another by various networks, shown generally as 7, which may include 
local area networks (LANs), wide area networks (WANs), etc. 

The discussion of FIG. 2 which follows will focus on certain individual components for clearer illustration and 
50 description of the novel and non-obvious features of the present invention. In the system of FIG. 2, a client machine 10 

includes a computer or other device (as discussed above), running a Web browser program. The program run by the 
client 10, which incorporates the invention, may be provided to a general purpose computer by means of a commercial 
computer program product, such as a pre-recorded floppy disk 11 or other suitable computer-readable recording 
medium. In such a computer program product, the novel and non-obvious features of the invention, implemented as 

55 program code, are pre-programmed onto the disk 11 for convenient sales and marketing, and for directing operation of 
the client machine 10 in accordance with the invention. 

The client 10 is coupled, through a communication network 12 such as the Internet, to a Web server 14. Physical 
access to the Internet is provided in conventional fashion. The general command protocols, etc., for exchanging mes
sages between the client 10 and the server 12, are also conventional. 
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The client machine 10 may preferably be an intelligent computer system, such as an IBM PS/2 computer, an IBM 
ThinkPad laptop computer, or an IBM RISC System/6000 workstation. Communication coupling made to the network 
via a suitable communication interface software tool, such as IBM's OS/2 WARP Connect software product. (IBM, PS/2, 
ThinkPad, RISC System/6000 and OS/2 are trademarks of IBM Corporation.) 

5 The Web browser in the client machine 1 O may preferably be the IBM Web Explorer software product, or equivalent 
software tools such as the Netscape or Mosaic tools. This computer system 10 is bi-directionally coupled with the OS/2 
WARP Connect facility over a line or via a wireless system to the server machine 14. The server machine 14 may pref
erably be another IBM PS/2 computer, an IBM RISC System/6000 workstation, or other similar system. 

The program run by the server 14, which incorporates the invention, may be provided to a general purpose com-
10 puter on a pre-recorded medium, as discussed above, such as a floppy disk 15, in which case the novel and non-obvi

ous features of the program code are pre-programmed onto the disk 15 for convenient sales and marketing, and for 
directing operation of the server machine 14 in accordance with the invention. 

FIG. 3 is a high level flowchart showing the operation of the method of the invention. A preferred embodiment of the 
invention employs a client machine supporting a user interface utilizing HTML format, and further employs the World 

15 Wide Web. Much of the functionality of the invention may be carried out at the server. However, the description which 
follows will be readily understandable from the vantage point of the user at the client machine. 

Initially, the user selects a video object (step 20). This may be done in any suitable way. The Web provides numer
ous formats, techniques. etc., for selecting objects. In the preferred embodiment, selection of the video object by the 
user causes a request to be sent over the Web from the client machine to the server machine. In particular, a Web page, 

20 provided by the server 14 to the client 10, may include a graphical interface, such as Hypertext links, for allowing the 
user to select an object. A preferred way of facilitating this user selection is by means of a graphical interface such as 
the Web page shown in FIG. 6 (discussed below). The Web page of FIG. 6 may be designed and implemented using 
the known techniques such as those given in the references discussed above. 

In step 22, a first set of representations of selected points within the video data object are displayed, responsive to 
25 the user request. In the preferred embodiment employing the World Wide Web, the selection of the selected points in 

step 22 takes place at the server. A more detailed description of the server activity implementing step 22, for this pre
ferred embodiment, is given in FIG. 4. 

Referring to FIG. 4, the server initially receives a user request for a video object (step 24). The server accesses the 
video object (step 26), and selects a set of temporal points in the object (step 28, described in still more detail in FIG. 

30 5). The server then produces representations of the selected temporal points for display (step 30). In a preferred 
embodiment, employing the Web and HTML links, the representations of the temporal points are thumbnail images cor
responding with the temporal points in the video object. Finally, this information is provided for display (step 32), prefer
ably by transmitting, from the server to the client machine, a display such as a Web page. A preferred implementation 
is that of the Web page shown in FIG. 6 (discussed below). 

35 Before the display is illustrated and described in detail, a more detailed description will be made of step 28 (select-
ing temporal points). This may be done in any suitable fashion. A few possible ways would be to select temporal points 
at random, or evenly spaced, within the video object. 

However, it is preferred that the temporal points be selected at scene cut points in the video object. In a preferred 
embodiment of the invention, step 28 is implemented as shown in more detail in FIG. 5. 

40 Referring to FIG. 5, a scene change measure is computed for adjacent frames (step 34). In a particular preferred 
embodiment, the measure is computed by calculating a normalized correlation between the two frames. (For discussion 
purposes, the frames will be referred to as the "image" I and the "model" M, without necessarily implying any temporal 
order or sequence between them.) 

It is possible to compute the scene change measure using straight correlation, in which case, each pixel of the 
45 image I is multiplied with a corresponding pixel of the model M, and a running sum of the products is accumulated. In 

such a scheme, correspondence might be established by means of row-and-column coordinates or other suitable meth
ods. 

However, a particularly preferred approach is as follows: For each pixel of the image I, a neighbourhood of the cor
responding point in the model M is considered. For calculating the frame change measure, a point within the neighbour-

50 hood of the model M whose value is closest to the value of the point in the image I, preferably closest in terms of the 
grey scale value, is multiplied by the value of the point in the image I. 

It has been found that using the neighbour point having the nearest value, rather than the exact corresponding 
point, improves response to motion in areas of high frequency image data. The set of neighbour points in the Model, for 
a given point in the Image, may be established in any suitable manner, such as by identifying the Image point according 

55 to a system such as row-and-column coordinates, and defining the Model neighbourhood as the points whose row and 
column coordinates matched those of the Image point, or were either one above or one below the Image point coordi
nate values. 

Also, a normalized version of correlation is used, in order to reduce sensitivity to changes in illumination between 
images of essentially the same scene. 
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A preferred formula, incorporating both the correlation function and the pixel-neighbourhood search described 
above, has been found to work well. Specifically, it is easy to threshold, because it is already normalized. That formula 
is as follows: 

r=-;:::=============== 

In this expression, r is the scene change measure, and n is the number of active pixels used in the measure calculation. 
Depending on the particular circumstances or the preference of the user, n can be the total number of pixels in the 
frame, or a subset of the total number used for the calculation. 

15 Ii is the value (such as the grey scale value) for the i-thy one of the pixels in the image I. Mi is the value for one of 
the pixels in the model M which is to be paired up with Ii for the above-discussed scene change calculation. 

The subscript i, for distinguishing between pixels, is a simplified representation for the purpose of the present dis
cussion. Any suitable arrangement for distinguishing between pixels, which would be understood or deemed appropri
ate to a particular implementation, may be used. For instance, if the pixels are a rectangular array, then the subscript 

20 might be an ordered pair, such as row and column counts. A polar coordinate system, or other systems which would be 
understood to be suitable for a particular implementation, could also be used. 

Note that, for this purpose, Mi is either the i-thy pixel, or a pixel in the neighbourhood of the i-thy pixel. That is, if, for 
instance, a row-and-column coordinate system were used, and a neighbourhood were defined as given above, then the 
Image point Ii = I r,c and the Model point Mi = M (r+1),c might be paired up, if M{r+1),c had the closest value to lr,c of any 

25 of the Model points in the defined neighbourhood. 
Once the scene change values have been determined for the various pairs of adjacent frames in the video object, 

they are compared with a frame change threshold (step 36 in FIG. 4). As stated above, this expression produces a nor
malized scene change value, the value being O for two identical frames. It is convenient to work with a scene change 
threshold having a value between O and 1. However, any suitable measure of the threshold may be employed. 

30 Then, a test is made (step 38) to determine whether the value is greater than the threshold (alternatively, greater 
than or equal to the threshold; whichever is considered suitable according to the particular implementation). The result 
of this test determines whether the two frames are treated as a scene change (steps 40, 42). 

A preferred graphical implementation of the user interface is shown in FIGs. 6 and 7. In a preferred embodiment, 
to be used in an environment such as the World Wide Web, the graphical interfaces are implemented using HTML. 

35 Details of this implementation will be omitted, since they would be known to persons skilled in the fields of HTML and 
other graphical user interfaces. 

Referring first to FIG. 6, a selection menu is provided for the user. The menu lists video objects which are available. 
The listing may include thumbnail images 46 which illustrate the content of the video objects, text captions 48 naming 
or describing the video objects, or other suitable descriptors. Also, the menu may include other information which may 

40 be of use to the user, such as the characteristics of the stored file. For instance, FIG. 6 shows a legend "Energy 1 mpeg 
file" 50, which informs the user that the video data object contains image information which is compressed according 
to the MPEG data compression standard. The listed video objects are preferably provided in HTML format, so that the 
user can select a video object (step 20 of FIG. 3) by a suitable means such as mouse-clicking on the thumbnail image 
or other identifier. 

45 Responsive to the user command, the server 14 obtains the video object and, as per FIG. 4, responds to the client 
machine 10. In step 44 of FIG. 3, a user interface is provided for viewing and browsing the video object. A preferred 
embodiment, for use on the Web, is illustrated in FIG. 7. 

FIG. 7 shows a graphical image that would be displayed on the client machine for the user's viewing. In accordance 
with the invention, representations of several temporal points in the video object are shown. Preferably, these represen

so tations are shown as thumbnail images 52. For ease of comprehension, the thumbnail images 52 are preferably shown 
in temporal order, in a user-intuitive arrangement such as from left to right, forming a "storyboard" that lets the user scan 
his/her eyes from left to right, and get a sense of the sequence of images or events in the video object. 

To further assist the user in getting a sense of where the displayed thumbnail images occur in the video object, a 
representation of the video object in its entirety, and of the portion covered by the displayed thumbnail images, is given. 

55 In FIG. 7, this is shown as a slider bar 54. The slider bar 54 is shown horizontally, but can be in any suitable configura
tion, preferably a configuration which comports well with user intuition. The entire horizontal length of the slider bar 54 
represents the total duration of the video object, and a marker 56 represents the relative location, within the video 
object, of the displayed thumbnail images. Preferably, the marker 56 has a width, relative to the width of the entire slider 
bar 54, which reflects the portion of the entire video data object covered by all of the displayed representations. 

6 

IPR2023-00332 Page 00133



EP O 782 085 A1 

The marker 56 may be moved using the technique, familiar to users of slider bars in conventional GU I window appli
cations, of moving a cursor onto the marker 56 with a mouse, holding the mouse button down, and dragging and drop
ping the marker 56 by moving the mouse. Alternatively, a GUI control panel 55 may be provided, having buttons such 
as the left, right, fast left, and fast right button shown. By positioning the cursor on one of these buttons, or other suitable 

5 control buttons, and pressing a mouse button, the user causes the marker 56 to scroll along the slider bar 54. 

Regardless of what particular technique the user uses to move the marker 56 along the slider bar 54, representa
tions of points within the video data object appear and disappear to represent the key frames in whichever part of the 
video data object the marker 56 is covering at that moment. Thus, by moving the marker 56, the user selects a portion 
of the video data object which he or she wishes to view in more detail. 

10 Also in accordance with the invention, identifying indicia such as consecutive numbers may be assigned to the key 
frames, to assist the user in keeping track of which key frames have been examined, or where, within the video data 
object as a whole, a given image appears. This information may be provided in the user interface. A shot count 57 dis
plays the indicia, in the form of consecutive numbers. For instance, in FIG. 7, the marker 56 is at the left end of the slider 
bar 54. Let us say, then, that the first six thumbnails in the video data object being viewed are displayed. Accordingly, 

15 the shot count 57 displays a value of 1, indicating that the left-most thumbnail image represents the first thumbnail (i.e., 
the earliest temporal point) of the video data object. If a user were then to use the controls 55 or the marker 56 to move 
through the video data object, then, as the marker 56 moved to the right and different thumbnails 52 appeared for later 
points in the video data object, the shot count 57 would likewise ascend in value. As a result, a user might identify a shot 
of particular interest, and remember it for easy future access by taking note of the value of the shot count. 

20 Step 22 of FIG. 3 is illustrated, in a preferred embodiment, by the thumbnail images 52 and the slider bar 54, dis-
cussed above. 

Also in accordance with the invention, the user interface includes means for selecting an interval within the data 
objects. The interval is selected in terms of the displayed representations. Preferably, the user selects one of the repre
sentations, and the interval is selected in terms of an interval between the selected representation and another one of 

25 the representations, such as the temporally subsequent one of the representations. The method step 44 of FIG. 3, in 
which a user interface is provided for facilitating viewing and browsing, is implemented by providing the means for 
selecting. 

In accordance with the invention, the user interface provided in step 44 includes means for selecting an interval 
between two of the key frames. Preferably the means for selecting an interval operates in conjunction with the graphical 

30 user interface GUI of the system according to the invention. That is, a user uses a GUI input device, such as a mouse, 
to select a representation of a desired interval from several representations of intervals shown on the display. 

A preferred way of performing step 44 is shown in FIG. 8. 
Referring to FIG. 8, a user is initially presented with a set of representations of frames of the video object, such as 

the sequence 52 of thumbnails shown in FIG. 7. The user views the thumbnails and decides that a portion of the video 
35 object which he/she would like to examine in more detail falls between two of the thumbnails. The user selects the inter

val (step 58) through the graphical user interface. In the preferred embodiment of FIG. 7, for instance, the user selects 
one of the thumbnail images. The thumbnail image is implemented as a hypertext link, and the user's selection of the 
thumbnail indicates that he/she is interested in the interval between that thumbnail and an adjacent thumbnail (prefer
ably the thumbnail which follows the selected thumbnail, temporally). 

40 The user's selection of the thumbnail is processed in known manner as a hypertext selection, and a message is 
sent to the server. The server examines the portion of the video object between the selected frame and the next frame. 
In a manner similar to that of step 28 in FIG. 4, the server selects a new set of key frames falling between the selected 
frame and the next frame (step 60). 

The selected new frames are then displayed (step 62), essentially in the same manner as before (steps 30 and 32 
45 of FIG. 4). Also, the slider bar 56 reflects the selection of the interval by moving and/or changing in width. 

In many cases, the user will want to perform several iterations of this process, in order to narrow down to the par
ticular small area of interest within the video object. Accordingly, a repetition loop is shown in FIG. 8 (step 64 and the 
loop back to step 58). 

50 Claims 

55 

1. A method for facilitating user examination and browsing of video data object information pertaining to a stored video 
data object (Object), the Object including a beginning point, an end point, and points therebetween, the method 
comprising the steps of: 

providing (30), to a user interface, a sequence of representations, each representation corresponding with one 
of the points in the Object; 

a user utilizing a user interface to select (60) an interval of the Object in terms of a first one of the points; and 
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responsive to user selection of such an interval, providing (62) a subsequence of representations, each repre
sentation of the subsequence corresponding with a respective point in the Object, each of the respective points 
falling within the selected interval. 

5 2. A method as claimed in claim 1, wherein the step of providing (30) a sequence of representations includes com-
municating, through a network communication medium (7), with a video repository (14) having video data objects, 
including the Object, stored therein. 

3. A method as claimed in claim 1, wherein the step of providing a sequence of representations includes displaying 
10 (32) still images representative of content of the Object at respective ones of the points in the Object. 

4. A method as claimed in claim 1, wherein the step of providing a sequence of representations includes: 

generating thumbnail images based on content of the Object at respective ones of the points in the Object; and 
15 

providing thumbnail images representing still frames of the video object at the respective points therein. 

5. A method as claimed in claim 1, wherein the step of providing a user interface includes: 

20 displaying a representation of the Object in its entirety; and 
displaying a representation of a portion of the Object covered by the displayed representations of points in the 
Object. 

6. A method as claimed in claim 5, wherein: 
25 the step of displaying the representation in its entirety includes displaying a slider bar (54); and 

the step of displaying a representation of a portion of the Object covered by the displayed representations 
of points in the Object includes displaying a marker (56) on the slider bar (54). 

7. A method as claimed in claim 6, wherein: 
30 the step of selecting (60) an interval includes moving the marker (56) along the slider bar (54) from a first 

position thereon to a second position thereon; and 
the step of displaying the sequence of representations (52) includes the step (62), responsive to movement 

of the marker along the slider, of displaying representations of points within the Object corresponding with the sec
ond position of the marker, in place of previously displayed representations of points within the Object correspond-

35 ing with the first position of the marker. 

8. A method as claimed in claim 1, wherein the step of selecting an interval includes selecting one of the representa
tions of still images which forms a boundary of the interval to be selected. 

40 9. A method as claimed in claim 8, wherein the step of selecting an interval further includes selecting one of the rep
resentations of still images which forms a first boundary of the interval to be selected, a next one of the represen
tations forming a second boundary of the interval. 

10. A system for facilitating user examination and browsing of video data object information pertaining to a stored video 
45 data object (Object), the Object including a beginning point, an end point, and points therebetween, the system 

comprising: 

50 

55 

a display unit; 

an interface for coupling the display unit with a network communication medium (7), the medium being coupled 
to a video repository (14) having video data objects, including the Object, stored therein; 

means for sending, through the interface and over the medium, a request to view the Object; 

means, responsive to receipt of a response to the request to view, for displaying a sequence of representations 
(52), each representation corresponding with one of the points in the Object; 

means (56) for selecting an interval in terms of a first one of the points; and 
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means, operable responsive to operation of the means for selecting an interval, for providing a subsequence 
of representations, each representation of the subsequence corresponding with a respective point in the 
Object, each of the respective points falling within the selected interval. 

5 11. A system as claimed in claim 10, wherein: 
the network communication medium (7) includes the Internet; 
the interface includes an Internet interface; and 
the video repository (14) includes a server on the Internet. 

10 12. A system as claimed in claim 10, wherein the beginning point, the end point, and the points are temporal points 
within the Object. 
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Description 

The present application is related to U.S. Applica
tion Serial No. 08/402,664 entitled Client-Server Archi
tecture Using Internet and Public Switched Networks, 5 

filed Mary 13, 1995, and to U.S. Application Serial No. 
08/648,260 entitled Multimedia Information Service 
Access, filed on May 15, 1996. These three applications 
are co-pending and commonly assigned. 

ments in the Internet Protocol (IP) and in Internet appli
cations show promise for providing tools for secure 
transmission and real-time support, without a globally
agreed and implemented billing mechanism, guaran-
teed QOS over a global network is not possible. Conse
quently, none of these mechanisms can provide 
reliable, real-time global transmission employing the 
Internet today. One such service which may not be ade
quately provided by the Internet would be a request for 

Technical Field 

This invention relates to the Internet network and, 
more particularly, provide an improved client-server 
architecture utilizing a packet network, such as the 
Internet, and a guaranteed quality of service network, 
such as the public switched network, for access to dis
tributed media sources. 

Background of the Invention 

The Internet's global and exponential growth is 
common knowledge today. The Internet is implemented 
using a large variety of connections between millions of 
computers. Internet access is readily available to indi
viduals across the globe. Various on-line service provid
ers, such as America Online, CompuServe, Prodigy, 
Netcom, etc., use PSTN with modems or ISDN adapt-
ers for client connections. These on-line service provid-

10 delivery of a long video or audio segment. It may not be 
possible to have a guaranteed real-time delivery of such 
a long video and audio segment because one or more 
of the routers or computer links in the Internet may be 
busy handling other requests. 

15 The existing telephone networks, on the other 
hand, have been offering the capabilities of guaranteed 
quality of service, security, and an easy and flexible 
mechanism to charge for the information and transmis
sion services for a long time; the level of QOS, security 

20 and ease and flexibility of billing provided by existing tel
ephone networks clearly surpasses the levels of these 
functions afforded by the Internet. What is desired is a 
practical way to utilize these advantages to provide 
guaranteed quality of service, security, and a charge 

25 mechanism for handling requests to access media 
sources that may be located by browsing the Internet. 

Pending U.S. Application Serial No. 08/402,664 and 

ers maintain servers on the Internet providing client 30 

access to the Internet. 

U.S. Application Serial No. 08/648,260 have recognized 
these shortcoming of the Internet and the advantages of 
using a QOS network, such as the public switched tele
phone network, in tandem with the Internet to provide 

The recent developments on the World Wide Web 
user interfaces and information navigation software 
such as the Netscape web browser, coupled with a con
tinuously growing number of public access providers, 
are making the Internet a fundamental component of 
the information age, if not the information super highway 
itself. World Wide Web sites on the Internet are typically 
accessible through a browser program which interprets 
scripts written in Hyper Text Markup Language (HTML). 
Users may browse the World Wide Web for virtually any 
kind of information, including information having content 
derived from one or more media, such as words, 
sounds or images. It is desired to enable the on
demand access to a variety of sources of media infor
mation using the Internet. 

On the other hand, it is also well known that the cur-
rent Internet is deficient, as compared to other existing 
networks, in the following three fundamental functional
ities expected from a complete information network: 1) 
quality of service (QOS), 2) security, and 3) an easy and 
flexible mechanism to charge for the information and 
transmission services. These deficiencies discourage 
not only media providers from providing real-time on
demand access to media source information over the 
Internet, but also users who might otherwise desire to 
purchase real-time on-demand access to information 
held by such media sources. Although recent develop-

guaranteed quality of service, security and an easy and 
flexible billing mechanism. The present invention utilizes 
these advantages to enhance access to distributed 

35 media sources that are unbundled from or separate 
from the server architecture. 

40 

Summary of the Invention 

An object of the improved client-server architecture 
of the present invention is to utilize the advantages of 
known QOS networks to provide enhancements in func
tions, such as quality of service, security, and billing, for 
handling requests initiated over a packet network, such 

45 as the Internet, for on-demand access to distributed 
media sources. Such media sources may be independ
ent of the QOS network provider. 

50 

In accordance with the present invention, a method 
of operating a client-server network enables a system 
level merger of a packet network, such as the Internet, 
and a guaranteed QOS network, such as the public 
switched network, in order to provide the users with a 
complete information superhighway today. As the 
present invention will make it appear to the average 

55 user that the packet network and the QOS network 
appear to be fused together, the present invention will 
be referred to from time-to-time as "FusionNet". 

When a user engaged in an Internet session 

2 
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selects an application that requires enhanced function
alities offered by the telephone network, such as guar
anteed QOS delivery of media information or 
customized billing, the Internet-resident application will 
communicate information to a FusionNet server, which 5 

will in turn initiate a communications session for on
demand delivery of the required information to the client 
over the QOS network using client information transmit-

nism at an enhanced level (as compared with the packet 
network). The QOS network may be a known switched 
network, such as the public switched telephone network 
(PSTN), the integrated services digital network (ISDN), 
an asynchronous transmission network (ATM), a cable 
network used for video or television programs, etc., or it 
may also be private or corporate communication or data 
network as long as it provides enhancements in at least 
one of the three functionalities described above. ted from the client (or from the application) to the server. 

The client information may include a client account 
number, login and password, and/or phone number to 
enable the server to establish the switched network con
nection to the client. Billing for service and transmission 
may proceed as in a normal or collect telephone call. 
There is no security problem or complicated identifica
tion mechanism. Also, because of the built-in security of 
the telephone networks, FusionNet's guaranteed QOS 
path does not require a firewall between the client an 
the outside world in order to avert unauthorized access. 

10 A high level block diagram for a FusionNet services 
architecture is shown in FIG. 1. With reference to FIG. 1, 
the system is based on a client-server architecture, 
where the client apparatus 100 may be either a per
sonal computer (PC), a single workstation or two such 

15 systems which can be operated in a coordinated man
ner (e.g., physically close systems, users who talk over 
the telephone, etc.). The key factor is that each client 
station 100 requires two logical network connections or 

Accordingly, media sources which are separate and 20 

independent from the QOS network provider may be 
accessed using a secure, guaranteed QOS network in a 
manner providing for ease of identification and billing. 

interfaces, e.g .• 101 and 102. One of these interfaces 
101 provides a connection to the Internet 130 which can 
be made through one of a number of known channels, 
e.g., a local area network (LAN) connection, a Serial 
Line Internet Protocol (SLIP) or Point-to-Point Protocol 
(PPP) connection over a modem or over an ISDN port. 

Brief Description of the Drawings 

FIG. 1 shows an illustrative client-server architec
ture using both the Internet and a guaranteed QOS net
work in accordance with an embodiment of the present 
invention. 

FIG. 2 shows another depiction of an illustrative cli
ent-server architecture using both the Internet and a 
guaranteed QOS network connected to a media source 
through a gateway in accordance with the present 
invention. 

FIG. 3 shows a variation of the client-server archi
tecture in which a client connects to the Internet and to 
the FusionNet server through a service provider in 
accordance with the present invention. 

Detailed Description 

The Internet is a dynamic packet network consist-
ing of millions of interconnected computers which could 
run several applications, such as the World Wide Web. 
Web browsers such as the one by Netscape are pro
grams using a graphical user interface that provides a 
user easy access to various services over the Internet. 

25 These connections are made through network 11 O 
which may be either a private connection or the public 
switched telephone network. The second interface 102 
provides a connection to guaranteed QOS network 120, 
e.g., a public or private switched telephone network, 

30 which may also be made through a modem, an ISDN 
port, or via a connection to a special LAN such as an 
ATM LAN or a LAN that offers bandwidth reservations. 

It should be noted that these two interface connec
tions 101 and 102 are defined at the logical level, that is, 

35 client apparatus 100 may have a single physical con
nection (i.e., modem, ISDN adapter, etc.) that can be 
used to attach it to both the Internet 130 and the guar
anteed QOS network (e.g., public switched network) 
120. For example, a modem with "Call Waiting" func-

40 tionality, an ISDN line used as two separate B channels, 
an ATM LAN connection where the PSTN connection 
can be accomplished through a bridge, or a video 
telephony connection conforming to the CCITT H.320 
standard which provides Internet connectivity over its 

45 data channel can provide the required two logical con
nections over a single physical connection. 

The present invention enables the above-identified 
functionality of a QOS network, such as the public 50 

switched network, to be combined with the Internet 

Similarly, a FusionNet server 140 has access to 
both Internet 130 and the QOS network 120 via logical 
network interfaces 141 and 142. A FusionNet server 
140 may be a computer or other software-driven 
machine having processing capability for carrying out 
the server functions herein described, or it may be a functionality to enhance services provided by existing 

Internet applications and to create new ones. 
The present invention provides a seamlessly inte

grated system that makes it possible to use a packet 
network, such as the Internet, together with a QOS net
work that offers functions such as 1) quality of service, 
2) security and 3) an easy and flexible charging mecha-

software package that includes those sever functions 
and that operates on a computer or other software-

55 driven machine. Generally, the system of FIG. 1 enables 
a plurality of client computer-based apparatuses 100 to 
access a plurality of FusionNet servers 140 via Internet 
130 and QOS network 120. Typically, access to the 

3 
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Internet is made through a logical network interface 
132. Typically, access by a client apparatus 100 to 
FusionNet server 140 via the Internet 130 utilizes the 
HyperText Transport Protocol (HTTP) which is 
accessed using a browser application program available 5 

at the client apparatus 100. 

FusionNet server 140 then undertakes to establish 
a communications session with the selected media 
source 150, utilizing network 170 and logical network 
interface 143, for purposes of controlling the selection 
and delivery of media information available through the 
media source. An address for the media source, if nec-
essary, may be provided by the Web site 135 or stored 
by the FusionNetserver 140. Communications path 170 
can be any one of a number of known communications 

A general overview of the operation of the present 
invention is as follows. A user at a client apparatus 100 
connects to Internet 130 and requests an access to 
media information requiring enhanced functionalities 
not available on Internet 130, but offered by QOS net
work 120. Illustratively, an enhanced service request 
would be one requesting a guaranteed QOS delivery, 
security, or customized charging. Providing such 
enhanced Internet services would enable the delivery 
over the switched network of 1) real-time video trans
mission, 2) real-time, high quality audio transmission, or 

10 channels, e.g., a private communications network, the 
PSTN, or even the Internet. Once a communications 
session is established between FusionNet server 140 
and selected media source 150, FusionNet server 140 
could then query the selected media source for availa-

15 bility of the desired media information. 

After FusionNet server 140 establishes the commu
nications session with selected media source 150 over 
communications path 170, the server 140 then initiates 
a communications session over a QOS network 120 

3) immediate access to sensitive data such as stock 
market data, as just three examples. The user may 
locate such desired media information by, for example, 
browsing the Internet and locating references to one or 
more media sources at a variety of World Wide Web 
sites. World Wide Web sites on the Internet are typically 
accessible through a browser program. As an example, 

20 with client 100. This communications session may be 
established, for example, by initiating a call connection 
over the public switched network using a telephone 
number provided by the client 100 as part of the service 

a World Wide Web site could contain information about 25 

one or more media sources, such as the type of media 
(e.g., music, text, images, or movies), available selec
tions (e.g., a list of movies by title and lead performers), 

request. Several programs for automatic dialing of 
PSTN or ISDN numbers are available for various com
puters (e.g., PictureTel™ PCS series) and can be used 
for this purpose. Client apparatus 100 would include a 
program that accepts incoming phone calls. Such soft
ware is also available from many vendors (e.g., Picture-and pricing information. Alternatively, other information 

sources available over the Internet (e.g., a USENET 
newsgroup posting) could provide information about a 
media source. 

Upon locating a desired media source 150 by 
browsing a World Wide Web site 135, the user selects 
access to the media source 150 by clicking on a refer
ence point contained in Web site 135, which in turn ini
tiates a program to establish a communications session 
between Internet 130 and FusionNet server 140 using 
network 160 and logical network interfaces 131 and 

30 Tel™ PCS series). Such a call may be billed by any of 
the standard call billing methods, e.g., collect or third 
party billing, etc. The QOS network 120 chosen for the 
communications session provides the billing for the 
service and transmission, as well as enhanced security, 

35 and complicated identification mechanisms are not 
needed. In a typical application or service request 
between a client and server, both the Internet and QOS 
network connection may coexist, or the Internet session 

141. During this process a program running from Web 40 

site 135 may request information about the client, for 
example the client's telephone number, a login name 

may be discontinued. Another possibility is to use an 
already established client account for billing purposes. 

The actual transaction, e.g. security checks and 
sending a file or audio/video data over the QOS connec
tion, can then be handled by the same process or yet 
another process. FusionNet server 140 completes the 
QOS connection between the client 100 and the 
selected media source 150 by establishing communica-
tions session over path 180 between the server 140 and 
media source 150. Communications path 180 may also 
be made using the PSTN, or ISDN network, or another 

50 QOS network. FusionNet server 140 then causes the 

and password, or an account number. The client infor
mation along with information identifying the selected 
media source is then passed along to FusionNet server 45 

140 over communications path 160. Functions such as 
these may be implemented using the well-known Com
mon Gateway Interface (CGI) for which public software 
implementations are available for HTTP-compatible 
servers using common computer communications inter
faces such as sockets. The CGI is a publicly-docu
mented open interface with a specification that can be 
readily obtained from the Internet. For example, an 
Internet World Wide Web site maintained by the 
National Center for Supercomputing Applications at the 55 

University of Illinois at Urbana-Champaign contains a 
description of CGI and its specification as well as a CGI 
program archive. 

4 

media source to transfer media information to dient 100 
over the OQS connection, and server 140 can retain 
control over the transfer process by causing media 
source 150 to, e.g., stop, pause, or retransmit the 
requested media information. 

Typically, QOS network connections 120 and 180 
will be of a common type (e.g., each PSTN) such that 
FusionNet server 140 may simple implement a switched 
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connection of the two QOS network connections provid-
ing therefore a single connection between client 100 
and media source 150 to permit transfer of media infor
mation from the source 150 to client 100. It will be obvi
ous to one skilled in the art that the media information 5 

could be transferred, subject to the control of FusionNet 
server 140, from media source 150 to client 100 over a 
QOS network directly connected between source 150 

between the FusionNet service provider and the 
FusionNet server is established using path 340 and log
ical interface 323, which correspond to path 120 and 
logical interface 102 shown, respectively, in FIGS. 1 and 
2. FusionNet service provider 320 also has the capabil
ity of obtaining and supplying the client information, and 
transferring the desired media information obtained 
from the selected media source to the client. Since the 

and client 100 without routing the media information 
through FusionNet server 140. 

Where the transfer of information through network 
120 and network 180 requires more than just a simple 
switching operation, e.g., data conversion or data refor
matting is required, a FusionNet gateway 100 as shown 
in FIG. 2 operates to transfer media information from 
source 150 to client 100. All of the other elements in 

user is connected to the FusionNet service provider 
10 through a point-to-point dedicated connection, the 

advantages of using a QOS network as described 
above can be preserved. 

The remaining steps in obtaining access to the 
selected media source proceed as described above 

FIG. 2 are the same as those in FIG. 1, and therefore 
bear the same reference numerals. Once the QOS 
gateway connection is established, FusionNet server 
140 instructs media source 150 to transmit the desired 
media information to client 100. The Fusion Net gateway 
200 may, if necessary, translate or reformat the informa-

15 with reference to FIGS. 1 and 2, with the FusionNet 
service provider 320 shown in FIG. 3 substituting in 
place of client 100 that is shown in FIGS. 1 and 2. Thus, 
whereas the client is the requesting party in the embod
iment shown in FIGS. 1 and 2, the FusionNet service 

20 provider becomes the requesting party (on behalf of the 
client) for access to a media source in the variation 
shown in FIG. 3. 

tion as it is transferred from source 150 to client 100. 
Gateway 200 may, alternatively, adjust to the client's 
information protocol. At the end of the transaction, the 25 

QOS gateway connection may be dropped. FusionNet 
server 140 may then complete any remaining billing 
procedures for the transfer. 

A variation of the architecture described above may 
be derived by shifting the client connection functionality 30 

to a FusionNet service provider as shown in FIG. 3. The 
client makes a single connection to the Fusion Net serv-
ice provider which, in turn, would implement the two log-

In summary, an improved client-server architecture 
for access to distributed media sources locatable over 
the Internet has been described which utilizes the 
advantages of known QOS networks, such as the 
PSTN, to provide guaranteed quality of service, secu
rity, and a charge mechanism for handling such media 
access requests. The architecture has the advantage of 
allowing access to media sources that may be inde
pendent from the QOS network provider. Where neces-
sary, the architecture may include a gateway for 
transferring the requested information from the media 
source to the client. A variation of the architecture pro-ical connections for the Internet and the QOS network 

connection to the FusionNet server, respectively. This 
has the advantage of providing a client access to the 
FusionNet architecture by making only a single physical 
connection which may reduce the complexity of client 
apparatus as well as remove the need for the client to 
coordinate two logical connections. Referring to FIG. 3, 
a user at client station 300 establishes a connection 31 O 

35 vides for the client functionality to be included within a 
service provider so that a user may obtain the benefits 
of the Fusion Net architecture while making only a single 
connection to the service provider. 

40 Claims 

with FusionNet service provider 320. Connection 31 O is 
a point-to-point connection made using logical inter
faces 301 and 321 through a QOS network that may be 
one of the known channels such as the PSTN, or ISDN 45 

or a private telephone network. 
In this variation of the client-server architecture, 

FusionNet service provider 320 has the capability of 
establishing communications sessions with the Internet 
and with a FusionNet server that are functionally equiv- 50 

alent to the sessions among the client, the Internet and 
the Fusion Net server described above with reference to 
FIGS. 1 and 2. In FIG. 3, a communications session is 
established between the FusionNet service provider 
and the Internet using communications path 330 and 55 

logical interface 322, which correspond to path 110 and 
logical interface 101 shown, respectively, in FIGS. 1 and 
2. Similarly, in FIG. 3 a communications session 

5 

1. A method linking a requesting party (100) to a 
selected one of a plurality of media sources (150) 
locatable over a packet network {130) in response 
to a client request, characterized by the steps of: 

a. receiving information about the client and the 
selected media source at a server (140) over a 
first communications session established using 
the packet network (130); 

b. establishing a second communications ses
sion between the server and the selected 
media source {150); and 

c. transferring information over the second 
communications session to cause the selected 
media source to transfer media information, 
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subject to the control of the server, to the 
requesting party over a third communications 
session established using a network (120) hav
ing at least one functional quality different from 
a functional quality of the packet network. 5 

2. The method according to claim 1, characterized in 
that the requesting party is the client. 

3. The method according to claim 1 or 2, character
ized in that the packet network is the Internet. 

4. The method according to claim 1, characterized in 
that the client information includes a communica-

10 

tion number for use in establishing the third commu- 15 

nications session with the requesting party. 

5. The method according to claim 1, characterized in 
that the client information includes a login and 
password from which the server determines a com- 20 

munication number for use in establishing the third 
communications session with the requesting party 
or includes an account number from which the 
server determines a communication number for use 
in establishing the third communications session 25 

with the requesting party. 

6. The method according to claim 1, characterized in 
that the client information includes a communica-
tion number for use in billing the client or includes a 30 

login and password from which the server deter
mines a communication number for use in billing 
the client or includes an account number from 
which the server determines a communication 
number for use in billing the client. 35 

7. The method according to claim 1, further character
ized by the step of before transferring information 
over the second communications session to cause 
the media source to transfer media information to 40 

the requesting party over the third communications 
session, interrogating the selected media source 
using the second communications session to deter
mine the availability of the requested media infor-
mation. 45 

8. The method according to claim 1 or 7, character
ized in that the third communications session is 
established among the server, the requesting party, 
and the selected media source. 50 

9. The method according to claim 8, characterized in 
that the third communications session is estab
lished using a modem or using an ISDN adapter or 
using the public switched telephone network or 55 

using a private telephone network or using a high 
speed data transmission link or using a cable net
work employed for video or television. 

6 

10. The method according to claim 8 or 9, further char
acterized by the step of transferring additional client 
information from the requesting party to the server 
over the third communications session for use in 
billing the client. 

11. The method according to claim 10, characterized in 
that the additional client information includes an 
account number for use in billing the client. 

12. The method according to daim 1, characterized in 
that the third communications session is estab
lished by linking each of the selected media source 
and the requesting party to a gateway. 

13. A system for linking a requesting party (100) to a 
selected one of a plurality of media sources (150) 
locatable over a packet network (130) in response 
to a client request, characterized by: 

a. a server (140) for communicating with a 
selected media source; 

b. a first interface (141) for receiving client infor
mation at the server using the packet network; 

c. a second interface (143) for establishing a 
communications session between the server 
and the selected media source; and 

d. a controller causing the selected media 
source to transfer media information to the 
requesting party over a communications ses
sion established using a network (120) having 
at least one functional quality different from a 
functional quality of the packet network. 

14. The system according to claim 13, characterized in 
that the requesting party is the client. 

15. The system according to claim 13, characterized in 
that the packet network is the Internet. 

16. The system according to claim 13, characterized in 
that the first interface includes a mechanism used 
to transmit information according to the Internet 
Protocol or includes means responsive to the client 
request for identifying the selected media source in 
order to establish the communications session 
between the server and the selected media source. 

17. The system according to claim 13, further charac
terized by a third interface for establishing a com
munications session among the requesting party, 
the server, and the selected media source. 

18. The system according to claim 17, characterized in 
that the third interface includes a mechanism used 
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to establish communications session employing the 
public switched telephone network or employing a 
private telephone network or 

employing a high speed data transmission 
link or through a cable network employed for video 5 

or television. 

19. The system according to claim 17, characterized in 
that the third interface includes a modern or an 
ISDN adapter. 10 

20. The system according to claim 13, further charac
terized by a gateway for linking the requesting party 
and the selected media source. 
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Description 

The present invention concerns generating an HTML file based on an input bitmap image, and is particularly 
directed to automatic generation of an HTML file, based on a scanned-in document image, with the HTML file in turn 

5 being used to generate a Web page that accurately reproduces the layout of the original input bitmap image. 
In recent years, the popularity of the internet has grown dramatically. One reason for such growth has been the 

widespread adoption of HTML (HyperText Markup Language), which is a language for describing document appear
ance, document layout and hyperlink specifications. It defines the syntax that describe the structure and the content of 
a document including text, images, and other supported media. The language also provides connections among docu-

10 ments and other Internet resources through hypertext links and other hyperlinks. Using HTML, a Web page can be cre
ated which contains, in addition to bitmap images, graphic images, and text of various styles and sizes, hyperlinks which 
permit a viewer of the Web page to easily jump to another point within the page or to a completely different Web page, 
even one that is provided by a different server. 

Once an HTML file is made available on the World Wide Web via a server, any client connected to the World Wide 
15 Web can access the page merely by typing the page address in the appropriate field of his browser. After the address 

has been entered, the browser requests the server to send the HTML file, which can contain text, references to graphic 
and bitmap image files, and formatting and hyperlink information for the entire page. Upon receipt of the HTML file, the 
browser automatically requests the graphic and bitmap image files referenced in the HTML file from the identified 
source. 

20 To display the HTML file and the downloaded image files, the browser relies on HTML commands embedded in the 
HTML file. These commands are referred to as "tags". The tags indicate features or elements of a page and cause the 
browser to perform various functions, such as a particular type of formatting. HTML tags can be identified in HTML files 
by their syntax. That is, the tags are surrounded by left and right angle brackets, such as" <P }". In this case, "{" indicates 
the start of the HTML tag, "P" is the tag itself (here a tag indicating a new text paragraph), and"}" indicates the end of 

25 the tag. Often, tags come in pairs so as to indicate the start and end of a special function. The beginning tag initiates a 
feature (such as heading, bold, and so on), and the ending tag turns it off. Ending tags typically consist of the initiating 
tag name preceded by a forward slash(/). For example, <strong}and Ustrong}, surrounding text, will display the sur
rounded text more strongly that other text. Any additional words in a tag are attributes, sometimes with an associated 
value after an equal sign ( = ), which further define or modify the tag's actions. 

30 HTML 3.0 is presently the de-facto World Wide Web standard that defines permissible tags and nesting of tags. 
Approximately 100 different tags are permitted and defined. 

Because of the complexity of HTML 3.0, as well as its cumbersome usage requirements, considerable effort is 
expended by the Web designer when authoring visually appealing and useful Web pages. For example, assume that 
an organization had good existing written marketing materials which it wanted to reproduce identically on a Web page. 

35 Even this seemingly simple task has typically required that a specialist spend a significant amount of time authoring 
HTML instructions by hand in an attempt to reproduce the layout and appearance of the written materials. 

Several systems have been proposed that would automate this job of authoring HTML files from written documents. 
Xerox Text Bridge Pro and Caere Omni Page Pro are examples of systems which scan in written documents and gen
erate HTML files based on the scanned-in document image. Where these systems fail is in producing HTML files that 

40 accurately represent the layout, tables and images of the original written document. In particular, a major problem has 
been automatically generating HTML instructions for the case where the written document is arranged in columns, or, 
more generally, when regions in the original document are horizontally adjacent. The term "horizontally adjacent," when 
used with respect to two image blocks, means a situation where the vertical extent of the two blocks overlap, or, equiv
alently, where a horizontal line can be found which will intersect both blocks. Similarly, the term "vertically adjacent," 

45 when used with respect to two image blocks, means a situation where the horizontal extent of the two blocks overlap, 
or, equivalently, where a vertical line can be found which will intersect both blocks. 

A typical example of the problems associated with such systems is illustrated by reference to Figures 1 and 2. Fig
ure 1 depicts an original printed document 1 Oto be converted into HTML format. As shown in Figure 1, the original doc
ument, has, among other features: title 1 in the upper left corner, subtitle 2 in the upper right corner, text columns 4, 5 

50 and 6, picture 7 in the lower left corner, and footer 9 in the lower right corner. 
Figure 2 illustrates how a Web page 20 would be displayed on display 23 by a Web browser based on the HTML 

file generated by an existing system for converting bitmap images into HTML. Elements in Figure 2 corresponding to 
those in Figure 1 are numbered similarly to those in Figure 1. Thus, after processing by the existing system, title 1 is 
reproduced as title 11. However, subtitle 2, rather than being reproduced in the upper right corner, is instead repro-

55 duced as element 12 in the upper left corner, just below title 11. Similarly, the entire text column structure of the original 
document has been eliminated, and picture 17, rather than being in the lower left corner, occupies the entire width of 
the page and is interposed between lines of text. Finally, footer 19 is reproduced in the lower left corner, instead of the 
lower right corner. 
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The above comparison shows the complete failure of commercially available systems to capture many layout and 
stylistic elements of the original document. Other known available systems also too frequently miss important layout 
features. Accordingly, the problems caused by the complex and cumbersome nature of HTML are not adequately 
addressed by commercially available systems. 

5 It is therefore an objective of the present invention to address the foregoing problems by providing a means by 
which an HTML file can be automatically generated based on a bitmap image, which HTML file can be used to display 
a Web page which preserves layout information of the original bitmap image. In particular, according to the invention, 
multi-column layouts are faithfully preserved by automatic generation of HTML files that use HTML "table tags" to dis
play columns. 

10 According to one aspect of the invention, an HTML file is generated based on a bitmap image by obtaining two hor-
izontally adjacent blocks in separate vertical columns of the bitmap image, and then generating an HTML file in which 
the blocks are placed inside table cells by being tagged as data elements in a row of an HTML tagged table. 

According to another aspect of the invention, an HTML file is generated based on a bitmap image. The bitmap 
image is first segmented to obtain image blocks. It is then determined where in the bitmap image each of the blocks is 

15 located. Next, positional relationships between the blocks are identified based on their relative locations. Finally, an 
HTML file is generated. In the HTML file, the blocks are tagged as data elements in an HTML tagged table, the tags 
being determined in accordance with the identified positional relationships. 

This brief summary has been provided so that the nature of the invention may be understood quickly. A more com
plete understanding of the invention can be obtained by reference to the following detailed description of the preferred 

20 embodiments thereof in connection with the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 depicts an original printed document. 
25 Figure 2 depicts an HTML page displayed by a Web browser based on an HTML file generated by a commercially 

available system. 
Figure 3 is a perspective view showing the outward appearance of a workstation. 
Figure 4 is a block diagram of the workstation depicted in Figure 3. 
Figure 5 is a flow diagram illustrating a method for generating an HTML file based on a bitmap image. 

30 Figure 6 is a diagram illustrating output of block selection analysis performed on the printed document of Figure 1. 
Figure 7 is a view for explaining data output by block segmentation analysis. Figure 8 is a view for explaining output 

of block analysis. Figure 9 is a flow diagram for explaining layout analysis and generation of layout data based on block 
analysis. 

Figures 1 0A-1 through 1 0A-14 are views for explaining iterative processing of layout analysis on the blocks 
35 depicted in Figure 6. Figures 1 0B-1 through 1 0B-14 are views for explaining generation of layout data for each corre-

sponding iteration of Figures 1 0A-1 through 1 0A-14. 
Figure 11 A is a flow diagram illustrating identification of block type according to the present invention. 
Figure 11 B illustrates two cases where block reordering is required. 
Figure 12 is a view for explaining output of block type determination based on layout data. 

40 Figures 13A-13D are flow diagrams illustrating the generation of HTML instructions for each block in a bitmap 
image. 

Figure 14 is a view showing an HTML page displayed by a Web browser based on an HTML document automati
cally generated in accordance with the invention. 

45 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Figure 3 is a view showing the outward appearance of a computer workstation for implementing the present inven
tion. Shown in Figure 3 is a workstation 30, such as a Macintosh or an IBM PC or PC-compatible computer having a 
windowing environment, such as Microsoft Windows. Provided with the workstation 30 is a display screen 31, such as 

50 a color monitor, a keyboard 32 for entering user commands, and a pointing device 34, such as a mouse, for pointing to 
and for manipulating objects displayed on the screen 31. The workstation 30 includes a mass storage device such as 
a computer disk 35 for storing data files. A scanner 37 is provided for generating a bitmap image from an input printed 
document. 

Figure 4 is a detailed block diagram showing the internal construction of the workstation 30. As shown in Figure 4, 
55 the workstation 30 includes a central processing unit (CPU) 41 interfaced with a computer bus 42. Also interfaced with 

the computer bus 42 is a scanner interface 44, a display interface 45, a keyboard interface 46, a mouse interface 47, a 
main memory 49, and a fixed disk 35. Disk 35 stores a windowing operating system, such as Microsoft Windows, vari
ous Windows applications, an HTML Conversion Program for generating an HTML file based on a bitmap image 
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according to the present invention, previously scanned bitmap images, previously generated HTML files, and a Web 
browser for displaying HTML files. The main memory 49 interfaces with the computer bus 42 so as to provide random 
access memory storage for use by the CPU 41 while executing stored process steps such as those of the HTML Con
version Program. More specifically, the CPU 41 loads those process steps from the disk 35 into the main memory 49 

5 and executes those stored process steps out of the main memory 49. 

[Generation of HTML] 

Figure 5 is a flow diagram comprised of process steps stored on disk 35 for generating an HTML file based on a 
10 bitmap image according to the present invention. Briefly, according to Figure 5, a bitmap image is obtained, such as by 

scanning or retrieval, and segmented into blocks. The location of each block is determined, each block is analyzed in 
preparation for insertion into an HTML file, and layout analysis is performed to identify layout relationships between the 
blocks based on the relative locations in the bitmap image. Based on the layout relationships, a block type is determined 
for each block, column span and row span for each block is determined, blocks are reordered if needed, and an HTML 

15 file is generated based on block type and column and row span information for the blocks. 

[Obtaining A Bitmap Image] 

More particularly, in step S501 a bitmap image is obtained. Typically, this is accomplished by scanning a printed 
20 document using scanner 37. However, the bitmap image may also be retrieved from a file stored on disk 35 or in any 

other manner. 

[Block Identification and Segmentation] 

25 Step S502 comprises process steps by which blocks in the image data are automatically detected and their loca-
tions with respect to the image are automatically identified. A "block" is a logically-related group of image data, such as 
a region of consecutive paragraphs of text image data, a region comprising title image data, or regions comprising non
text image data such as graphical image data, line drawing image data, picture data, or tabular image data. Preferably, 
in addition to automatic detection and identification of blocks and their locations, block segmentation according to step 

30 S502 also generates hierarchical tree data by which the logical relationship of each block with respect to other blocks 
is identified. For example, text image data is often found within non-text image data, such as in the case of text labels 
within a line-art graphic. In such a situation, the text labels would be identified in the hierarchical tree as a child node of 
the parent block that contains the graphic. Hierarchical Tree data such as this is useful in subsequent processing steps 
so as to determine the relationship of each of the blocks. 

35 Suitable block segmentation techniques are described in the literature, and also in co-pending patent application 
serial number 07/873,012 filed April 24, 1992 and entitled "Method And Apparatus For Character Recognition"; and co
pending patent application serial number 08/338,781 filed November 10, 1994 entitled "Page Analysis System." The 
contents of these two patent applications are incorporated herein by reference as if set forth in full. Generally speaking, 
such block segmentation techniques work by analyzing individual pixel data within the image so as to identify connected 

40 components of the image, analyzing the connected components so as to determine whether a connected component 
is a text connected component or a non-text connected component, and thereafter grouping the connected components 
into blocks. The text and non-text blocks are then analyzed so as to determine attributes of each block For example, in 
the case of text blocks, the blocks are analyzed to determine whether they are titles, plain text, captions to figures, and 
the like. In the case of non-text blocks, the blocks are analyzed to determine whether they are line-art images, half tone 

45 images, color images, tabularly arranged data, and the like. At the same time, a hierarchical tree is generated showing, 
through parent-child nodal relationships, the relationships of the text and non-text blocks within the image data. 

Figure 6 is an illustration of the results of block segmentation according to step S502. As shown in Figure 6, and 
with respect to original image data illustrated in Figure 1, a first block 51 (BLK1) corresponds to the first line of title data 
of Figure 1. Likewise, a second block 52 (BLK2) corresponds to the second line of title-data of Figure 1. A fifth block 55 

50 (BLK5) corresponds to the first line of the subtitle. An eighth block 58 (BLKB) corresponds to the large "S" in the article's 
caption, whereas a ninth block 59 (BLK9) corresponds to the remainder of the text in the article's caption. Blocks 53 
(BLK10, BLK11, BLK14 and BLK15) correspond to text in the article itself. Block 54 (BLK12) corresponds to the half
tone image in the article whereas block 56 (BLK13) corresponds to the textual caption for that image. Other blocks 
shown in Figure 6 have meanings that can readily be appreciated from the foregoing. 

55 Figure 7 is a view for explaining data that is stored for each block, including attribute data and hierarchical tree 
structure data. Specifically, and as shown in Figure 7, for each block, block data 150 is stored, and includes at least 
block number identification 151, coordinate information 152 (such as upper-left and lower-right coordinates of a circum
scribing rectangle for the block), attribute data 153 which stores whether the block is text or non-text, together with any 
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other attributes determined during block segmentation, and hierarchical tree structure 154 which includes pointers to 
parent and child nodes for the block. 

Summarizing, at the end of block segmentation in step S502, image data has been analyzed so as to automatically 
detect blocks of logically-related image data and to automatically identify locations of those blocks. In addition, hierar-

5 chical tree structure showing the logical relation from one block to another has been stored for each such block. 

[Block Analysis] 

Block analysis in step S504 comprises process steps by which each of the blocks identified in step S502 is ana-
10 lyzed so as to determine whether it is a block that affects document layout, and, if so, to extract needed information for 

HTML generation. 
Specifically, for each block identified in step S502, block analysis according to step S504 determines whether the 

block affects document layout by inspecting the hierarchical tree to determine whether the block is a text block that is 
not a child of a non-text block. The purpose of this test is to eliminate from further processing any text block that is within 

15 a non-text block, inasmuch as such a text block does not affect document layout. For example, a textual label within a 
line-art graphic does not affect document layout; rather, it is the histogram that affects document layout. Accordingly, by 
inspecting the hierarchical tree generated in step S502, it is possible to distinguish between blocks that affect document 
layout from blocks that do not affect document layout. 

On the other hand, non-text blocks, such as line-art drawings, half-tone images and tabular data, presumptively 
20 affect document layout and are therefore targeted for further analysis in step S504. 

In the context of the Figure 6 example, it will be appreciated that all blocks shown there affect document layout. 
Accordingly, no blocks are eliminated from further processing. This would not be the case, for example, in the situation 
where a document image included textual data within an image or a table. In those situations, the block containing such 
textual data would be eliminated from further processing, since such a text block does not affect document layout but 

25 rather the image block affects document layout. 
All blocks so identified as affecting document layout are thereafter processed in accordance with image attributes 

153 in preparation for HTML generation. Specifically, if image attribute 153 identifies the block as non-text data such as 
a half-tone image, then block analysis in step S504 generates a suitable image file for the image. Preferably, the image 
file is stored in a commonly used Web browser format, such as .GIF or .JPEG format. On the other hand, for text-type 

30 blocks, the block is subjected to optical character recognition analysis so as to obtain a file of computer readable char
acter codes such as ASCII character codes for subsequent use in HTML generation, and also to determine the number 
of text lines in each text block 

Figure 8 is a view for explaining the output of block analysis in step S504. Particularly, as shown in Figure 8, for 
each block that affects document layout, data 160 is stored containing at least block number 161, coordinate data 162, 

35 attribute data 163 which is the same attribute data as attribute data 153 of Figure 7, hierarchical tree data 164 which is 
the same as hierarchical tree data 154 of Figure 7 with the exception that child node information may be omitted, and 
block analysis results 165. Block analysis results 165 may include, for example, an image file name in the case where 
attribute data 163 indicates that the block is non-text data, or may include optical character recognition results and 
number of text lines in each text block in the case where attribute data 163 indicates that the block is text-type data. 

40 Summarizing, block analysis according to step S504 results in identification of those blocks that affect document 
layout, and for each of those blocks, an image file or optical character recognition results. 

[Layout Analysis] 

45 Step S505 of Figure 5 comprises process steps by which the blocks identified in step S504 are analyzed so as to 
provide layout data for the document. These process steps are illustrated in Figure 9. Generally speaking, the process 
steps of Figure 9 test each possible combination of pairs of vertically arranged blocks or groupings of blocks to deter
mine whether the smallest rectangle which circumscribes the pair of blocks overlaps onto any other blocks, and if the 
combination does not overlap, the pair is combined into a single grouping. Likewise, each possible combination of pairs 

50 of horizontally arranged blocks or groupings of blocks are tested to determine whether the combination overlaps onto 
any other blocks, and if there is no overlap the pair is combined into a horizontal grouping. Vertical combinations are 
tested first since most english language documents are arranged into vertical layouts; accordingly, in situations where 
it can be expected for documents to be arranged in horizontal layouts, such as in some Japanese language documents, 
horizontal groupings should be tested first. The process of testing vertical groupings and then horizontal groupings is 

55 repeated until there are no further groupings that can be made and the entire document has been combined into a sin
gle grouping, whereupon the layout data is complete. 

Figure 9 will now be explained in more detail, in connection with the illustrative example of Figure 1 O which is based 
on the document of Figure 1. Thus, in step 8901, a combination of two vertically arranged "groupings" is first tested. 
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Groupings are either individual blocks or blocks that have previously been combined into a single grouping. "Vertically
arranged" groupings are groupings that differ in location vertically; thus, groupings that do not differ in the vertical direc
tion, as measured based on coordinate data 162, are not tested in this step S901. 

An illustrative example of a first such combination is shown in Figure 10A-1. As shown in Figure 10A-1, blocks 
5 BLK1 and BLK2 are vertically-arranged in the sense that they differ in vertical locations. A dotted line 171 represents a 

circumscribing rectangle that encloses these two blocks. It is this combination as represented by the circumscribing rec
tangle that is tested in step S902. For illustrative purposes, a small gap is shown between the rectangle and the 
enclosed blocks. However, it should be noted that the actual grouping border will generally coincide with the block bor
ders. 

10 Specifically, step S902 tests to determine whether the combination of vertically-arranged groupings overlaps onto 
any other grouping. A combination would overlap onto another grouping if, when making the combination, the combi
nation would include all or any part of any other block or grouping. If the combination does not overlap onto any other 
grouping, then flow branches to step S903 in which the groupings are combined vertically into a vertical grouping. On 
the other hand, if the combination does overlap onto any other grouping, then flow advances directly to step S904 which 

15 determines whether there are any more vertical combinations that need testing. If more vertical combinations need test
ing, then flow returns to step S901 until all vertically-arranged groupings are suitably tested. 

Thus, reverting to Figure 10A-1, since circumscribing rectangle 171 does not overlap onto any other groupings 
(step S902), blocks BLK1 and BLK2 are combined vertically into a single vertical grouping (step S903). This is illus
trated graphically in Figure 108-1 which shows layout data depicting the combination of blocks BLK1 and BLK2 into a 

20 single vertical grouping. 
Referring now to Figure 1 0A-2, since more vertical combinations exist (step S904), those vertical combinations are 

tested. Thus, in Figure 1 0A-2, a circumscribing rectangle 172 represents the combination of the vertical grouping that 
is comprised of blocks BLK1 and BLK2 as well as vertically-arranged block BLK3. Since the combination does not over
lap onto any other grouping, the combination is combined vertically into a new grouping as illustrated in the layout data 

25 of Figure 10B-2. 
In Figure 1 0A-3, block BLK4 is not tested since, based on coordinate data 163, it is not a vertically-arranged group

ing. Rather, the next block that is tested is block BLKS since it is a vertically-arranged grouping. The circumscribing rec
tangle for the combination is illustrated with dotted line 173. As can be appreciated, the combination includes block 
BLK4. Thus, the combination overlaps onto another grouping, and a vertical combination is not made. Thus, as illus-

30 trated in Figure 1 0B-3, the layout remains the same. 
As can readily be appreciated, any other combination of the vertical grouping of blocks BLK1, BLK2 and BLK3, 

when combined with any other block of the document, will result in an overlap onto some other grouping. Accordingly, 
when each test is made in step S901, step S902 will determine that the combination overlaps onto some other group
ing, and no further vertical combinations will be made with this grouping. 

35 Referring now to Figure 1 0A-4, combinations of vertical groupings with the next permissible block or grouping, here 
block BLK4, are now made. Circumscribing rectangle 17 4, which shows a combination of block BLK4 with block BLKS, 
clearly shows that an overlap exists with block BLK3. Thus, since the combination overlaps onto another grouping, a 
vertical combination is not made and the groupings remain as shown in the layout data of Figure 1 0B-4. Likewise, it can 
be understood that combinations with any other block with BLK4 will result in an overlap, and no further vertical combi-

40 nations are made. 
Referring now to Figure 10A-5, combinations of vertically-arranged groupings with block BLKS are tested. Dotted 

line 175 represents a circumscribing rectangle for the combination of blocks BLKS and BLK6. Since no overlaps onto 
any other grouping exist, blocks BLKS and BLK6 are combined vertically as illustrated in the layout data of Figure 1 OB
S. 

45 Likewise, in Figure 10A-6, the grouping of blocks BLKS and BLK6 are then tested in combination with block BLK7, 
as illustrated by circumscribing rectangle 176. Since the combination does not overlap onto any other grouping, the 
groupings are combined vertically as illustrated in the layout data of Figure 108-6. 

The process of testing vertical combinations of groupings continues until there are no more permissible vertical 
combinations that can be tested. In connection with this testing, it will be appreciated that the only further groupings that 

50 can be combined are blocks BLK12 and BLK13 and blocks BLK14 and BLK15. This situation is illustrated in Figures 
10A-7 and 108-7. 

Since no further vertical combinations are available for testing, flow then advances to step S905, in which similar 
combinations and testing of combinations are made in the horizontal direction. Thus, step S905 tests combinations of 
two horizontally-arranged groupings, step S906 determines whether the combination overlaps onto any other group-

55 ings, step S907 combines groupings horizontally in a case where step S906 determines that the combination does not 
overlap them to any other grouping, and step S908 determines whether there are any more horizontal combinations 
that need testing. 

Specifically, reverting to Figure 1 0A-8, the grouping of blocks BLK1, BLK2 and BLK3 is tested in combination with 
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horizontally-arranged block BLK4. As seen in Figure 1 0A-8, circumscribing rectangle 177 does not overlap onto any 
other groupings and the combination is therefore made. This is illustrated graphically in the layout data of Figure 10B-8. 

No other tests are made with respect to the new horizontal grouping of blocks BLK1 through BLK4 since, as will be 
appreciated, no other blocks or grouping of blocks is horizontally arranged. Likewise, no block or grouping of blocks is 

5 horizontally arranged with the vertical grouping of blocks BLKS through BLK7, and no testing for these blocks is made. 
Accordingly, the next block tested for combinations of horizontally arranged grouping is block BLK8 and the first 

such combination is with block BLK9. Inasmuch as circumscribing rectangle 178 does not overlap onto any other block, 
the horizontal combination is made as illustrated in the layout data of Figure 1 0B-9. 

The new grouping of blocks BLK8 and BLK9 is not tested with block BLK1 0 because block BLK1 0 is not horizontally 
10 arranged. Block BLK11 is horizontally arranged, but as shown in Figure 1OA-10, horizontal combination of the two over

laps onto BLK10 and accordingly no combination is made. Accordingly, the groupings remain as shown in the layout 
data of Figure 1OB-10. 

All other combinations of horizontally-arranged groupings also overlap onto other blocks and/or groupings. Accord
ingly, when formed in step S905 and when tested in step S906, no further horizontal combinations are made. 

15 Flow then advances to step S909 to determine whether all blocks in the image have been incorporated into a single 
overall group. So long as blocks remain not grouped into one overall grouping, the process steps of S901 through S908 
are iterated until all blocks are contained within one grouping. 

Thus, as illustrated with respect to Figure 1 0A-11, the horizontal grouping containing blocks BLK1 through BLK4 is 
tested in combination with the vertical grouping containing the blocks BLK4 through BLKG, as illustrated by circumscrib-

20 ing rectangle 179. Since no blocks overlap, a combination is made vertically as illustrated in the layout data of Figure 
108-11. 

Likewise, in Figure 10A-12, the horizontal grouping containing blocks 8LK8 and BLK9 is tested with respect to 
block 8LK10, as illustrated by circumscribing rectangle 180. Since no blocks are overlapped, a vertical grouping is 
made as illustrated in the layout data of Figure 10B-12. 

25 In this iteration of steps S901 through S904, no further vertical combinations are overlap-free. Accordingly, no fur-
ther vertical combinations are made. 

Figure 10A-13 illustrates that, with respect to this iteration of horizontal steps S905 through S908, one further hor
izontal grouping can be made as illustrated at circumscribing rectangle 181. Accordingly, the groupings are as shown 
at Figure 10A-13 and in the layout data of Figure 108-13. 

30 Further vertical and horizontal iterations are made of steps S901 through S908, resulting in a final situation that is 
shown at Figures 10A-14 and 10B-14. It will be appreciated that the document has been arranged into one overall 
grouping, in this case a vertical grouping, which encompasses the entire document. Layout analysis thereupon con
cludes with storage of the layout data, together with storage of coordinates that identify circumscribing rectangles for 
each and every block or grouping of blocks and preferably also storage of width and height of each block. The layout 

35 data that is stored for the document of Figure 1 is reproduced below as an illustrative example: 

40 

45 

50 

55 

7 

IPR2023-00332 Page 00160



5 

10 

15 

20 

25 

EP O 843 276 A1 

VRT: (l, t, r, b, w, h) = (48, 72, 2247, 3167, 2200, 3096) 
VRT: (1, t, r, b, w, h) = (48, 72, 2247, 763, 2200, 692) 

HOZ: (l, t, r, b, w, h) ... (52, 72, 2247, 423, 2196, 352) 
VRT: (1, t, r, b,. w, h) -= (52, 72, 1311, 415, 1260, 344) 

BLKl: (1, t, r, b, w, h) K (52, 72, 1311, 187, 1260, 116) 
BLK2: (1, t, r, b, w, h) • (56, 192, 827, 295, 772, 104) 
BLK3: (1, t, r, b, w, h) • (52, 316, 679, 415, 628, 100) 

BLK4: (1, t, r, b, w, h) • (1520, 380, 2247, 423, 728, 44) 
VRT: (1, t, r, b, w, h) • (48, 524, 2247, 763, 2200, 240) 

BLK5: (1, t, r, b, w, h) • {52, 524, 2247, 587, 2196, 64) 
BLK6: (1, t, r, b, w, h) = (48, 612, 2247, 675, 2200, 64) 
BLK7: (1, t, r, b, w, h)-= (52, 696, 2091, 763, 2040, 68) 

HOZ: (1, t, r,. b, w, h) :c (48, 896, 2247, 3167, 2200, 2272) 
VRT: (1, t, r, b, w, h) • (48, 896, 1487, 3159, 1440, 2264) 

HOZ: (1, t, r, b, w, h) .. (48, 896, 1487, 1819, 1440, 924) 
VRT: (1, t, r, b, w, h) = (48, 896, 727, 1815, 680, 920) 

HOZ: (1, t, r, b, w, h) = (56, 896, 551, 1059, 496, 164) 
BLK8: (1, t, r, b, w, h) = (56, 908, 131, 1035, 76, 128) 
BLK9: (1, t, r, b, w, h) = (144, 896, 551, 1059, 408, 164) 

BLKlO: (1, t, r, b, w, h) = (48, 1084, 727, 1815, 680, 732) 
BLKll: (1, t, r, b, w, h) = (812, 900, 1487, 1819, 676, 920) 

VRT: (1, t, r, b, w, h) = (48, 1888, 1487, 3159, 1440, 1272) 
BLK12: (l, t, r, b, w, h) = (48, 1888, 1487, 2919, 1440, 1032) 
BLK13: (l, t, r, b, w, h) = (48, 2940, 1427, 3159, 1380, 220) 

VRT: (1, t, r, b, w, h) = (1568, 904, 2247, 3167, 680, 2264) 
BLK14: (1, t, r, b, w, h) (1572, 904, 2247, 2499, 676, 1596) 
BLKlS: {l, t, r, b, w, h) = (1568, 2524, 2247, 3167, 680, 644) 

wherein "I", "t", "r" and "b" refer to left, top, right and bottom block coordinates, and wherein "w" and "h" refer to the width 
and height of the corresponding block 

30 Also in this step the block order is determined according to the order of the blocks in the layout data when read from 

35 

top to bottom. Thus, in the present example the block order is: BLK1, BLK2, BLK3, BLK4, BLK5, BLK6, BLK7, BLK8, 
BLK9, BLK10, BLK11, BLK12, BLK13,BLK14, BLK15. 

[Determining Block Type] 

Step S506 shown in Figure 5 will now be discussed in more detail with reference to Figure 11. Generally according 
to Figure 11A, a type is determined for each block by successively periorming a series of tests and either designating 
the block type when a test is first passed (the designation depending upon which test was passed) or designating the 
default block type in the event that none of the tests is passed. 

40 More particularly, in step S1101 it is determined whether the current block is the first block encountered. It is also 
determined whether the current block is included, somewhere up the tree structure, in a horizontal grouping, and if so, 
whether it is the first block under its highest-level horizontal grouping. If either of the foregoing are answered affirma
tively, then in step S1102 the block is designated "single column". If not, processing proceeds to step S1104. 

In step S 1104, a four-part test is applied. First, it is determined whether the previous block is a non-text image. Sec-
45 ond, a determination is made whether the previous block's left edge is to the left of the current block's left edge. For pur

poses of describing these tests, the "current" block refers to the block for which a type presently is being determined, 
and the "previous" block refers to the block immediately preceding the current block in the ordered list identified in step 
S505. 

The third part of the step S1104 test is to determine whether the right edge of the current block is close to the left 
so edge of the next block. In the preferred embodiment, the answer to this part is yes only if the distance between the two 

is less than 0.01 times the width of the entire image {i.e., including all blocks). Fourth, it is determined whether the sum 
of the width of the current block and the next block is less than a fixed threshold. In the preferred embodiment, the 
threshold is equal to 0.6 times the width of the entire image. If each of the foregoing tests is answered affirmatively, then 
in step S1105 the block is designated as "combined column". If not, processing proceeds to step S1106. 

55 In step S1106, a three-part test is performed. In the first part. it is determined whether the previous block's left edge 
is left of the current block's left edge. The second part determines whether the previous block is horizontally separated 
from the current block, that is, whether there is a non-zero horizontal distance between the right edge of the previous 
block and the left edge of the current block. The third part determines whether the current block is at least a second 
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child of a horizontal grouping. This last part determines whether the current block is part of a horizontal grouping and 
is listed at least second in the hierarchical chart behind an element with which it is horizontally grouped, for example, 
(or is the first block in a grouping that is at least the second child of the horizontal grouping). If the foregoing tests are 
each answered affirmatively, then in step S1107 block is designated as multiple column. Otherwise, processing pro-

5 ceeds to step S1109. 

In step S1109, a three-part test is applied. First, it is determined whether the previous block's top edge is vertically 
higher than the current block's top edge, that is, whether the y-coordinate of the top edge of the previous block is greater 
than the y-coordinate of the top edge of the current block Second, it is determined whether the current block and the 
next block are vertically separated, that is, whether there is a non-zero vertical distance between the bottom of the pre-

10 vious block and the top of the current block. Third, it is determined whether the current block is included, somewhere 
up the tree structure, in a horizontal grouping, or whether the current block is vertically grouped with the previous block. 
If all parts of the foregoing test are answered affirmatively, then in step S1110 the block is designated as "joint column". 
Otherwise, in step S111 the block is designated as "single column". 

The application of the processing steps shown in Figure 11 to the present example will now be discussed. Specif-
15 ically, BLK1 is the first block, and therefore in steps S1101 and S1102 is designated as single column. 

BLK2 is not the first block, nor is it the first block under its highest-level horizontal grouping, so the test specified in 
step S1101 fails, and the test specified is step S1104 is applied. In this case, the first part fails because BLK1 is not a 
non-text image. The test set forth at step S1106 is applied next. Here, the first part of the test also fails because the left 
edge of the previous block is not to the left of the current block's left edge. Accordingly, the test described in step S1109 

20 is applied next. Here, BLK1 ·stop edge is higher than BLK2's edge, vertical separation exists between the bottom edge 
of BLK1 and the top edge of BLK2, and BLK2 is vertically grouped with BLK1. Accordingly, the test in S1109 is satisfied 
and BLK2 is designated as joint column. 

The analysis of BLK3 is identical to that of BLK2 and accordingly BLK3 will be designated as joint column also. 
BLK4 is not the first block, nor is it the first block under its highest-level horizontal grouping, and BLK3 is not a non-

25 text image. Accordingly, the tests in steps S1101 and S1104 fail, and the test in step S1106 is applied. Here, BLK3's left 
edge is left of BLK4's left edge, horizontal separation exists between the right edge of BLK3 and the left edge of BLK4, 
and by reference to the layout data set forth above, it can be seen that BLK4 is the second child of a horizontal grouping. 
Specifically, BLK4 is horizontally grouped with the vertical group consisting of blocks 1, 2 and 3. Moreover, BLK4 is 
shown in the layout data as being below that vertical grouping. Accordingly, the test in step S1006 is satisfied, and BLK4 

30 is designated as multiple column. 
BLKS is not the first block, nor is it the first block under its highest-level horizontal grouping, and BLK4 is not a non

text image. Therefore, processing proceeds to step S1106. The left edge of BLK4 is not left of the left edge of BLKS. 
Accordingly, this test fails. With respect to the test at step S1109, the top edge of BLK4 is higher than the top edge of 
BLKS and vertical separation exists between the two blocks. However, BLKS is not under a horizontal grouping and is 

35 not vertically grouped with BLK4. Therefore, this test fails as well. Accordingly, BLKS is designated as single column. 
The analysis of blocks 6 and 7 is the same as that of BLK2, and accordingly, each such block is designated as joint 

column. 
BLK8 is not the first block, but it is the first block of its highest-level horizontal grouping. Therefore, BLK8 is desig

nated as single column. 
40 BLK9 is not the first block, nor is it the first block under its first horizontal grouping. However, in step S1104, the 

previous block is a non-text image, the previous block's left edge is left of the current block's left edge, the two blocks 
are horizontally close, and the sum of the widths of the two blocks is less than 0.60 times the width of the entire image. 
Accordingly, BLK9 is designated combined column. 

Similarly, BLK10, BLK12, BLK13 and BLK15 are designated as joint column, since the test in step S1109 is satis-
45 fied. BLK11 and BLK14 are designated as multiple column, since the test in step S1106 is satisfied. 

Thus, each of the blocks is designated as set forth below: 

BLK1: (SINGLE_COL) 
BLK2: (JOINT_COL) 

50 BLK3: (JOINT_COL) 
BLK4: (MULTIPLE_COL) 
BLKS: (SINGLE_COL) 
BLK6: (JOINT_COL) 
BLK7: (JOINT_COL) 

55 BLK8: (SINGLE_COL) 
BLK9: (COMBINED_COL) 
BLK10: (JOINT_COL) 
BLK11: (MULTIPLE_COL) 
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BLK12: {JOINT_COL) 

BLK13: {JOINT_COL) 
BLK14: {MULTIPLE_COL) 
BLK15: {JOINT_COL) 

An illustration of these classifications is shown in Figure 12. 

[Determining Column Span and Row Span] 

10 Step S507 will now be discussed in detail. Blocks having column span and row span are located by finding a nested 
horizontal-vertical-horizontal (parent-child-grandchild) structure that does not include any great-grandchild having been 
designated combined column in the layout analysis generated in step S505. To facilitate the following discussion, each 
element in the layout analysis will be referenced in relation to the higher level horizontal grouping in the nested horizon
tal-vertical-horizontal (parent-child-grandchild) genetic hierarchical structure, using tree structure terminology. 

15 Once a nested horizontal-vertical-horizontal hierarchical structure without a combined column great-grandchild is 
located, the determination of row span and column span proceeds as follows. The column span number is determined 
to be the number of children of the horizontal grandchild. The block to which the column span number is assigned is 
selected to be the first non-horizontal grandchild that has a horizontal sibling, or the first great-grandchild whose parent 
has a horizontal sibling. The row span number is determined to be the number of horizontal grandchildren plus one. The 

20 block to which the row span number is assigned is selected to be the first non-vertical child, or the first grandchild that 
does not have a horizontal sibling. If a grouping is selected to be assigned the column span number or the row span 
number, the assignment passes to the first block in that grouping. 

The above process is best illustrated by way of example. The structural portion of the layout analysis for the docu
ment shown in Figure 1 is reproduced below, with groupings and blocks numbered (beginning with number 101) for 

25 ease of reference. 

30 

35 

40 

45 

50 

101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 

VRT 
VRT 

HOZ 
VRT 

BLKl 
BLK2 
BLK3 

BLK4 
VRT 

BLKS 
BLK6 
BLK7 

HOZ 
VRT 

HOZ 
VRT 

HOZ 
BLK8 
BLK9 

BLKl0 
BLKll 

VRT 
BLK12 -
BLK13 

VRT 
BL1Cl4 
BLlClS 

Since horizontal-vertical-horizontal (parent-child-grandchild) structure numbers 115-117 has a great-grandchild 
55 with a combined column designation (BLK9), the only horizontal-vertical-horizontal structure without a combined col

umn great-grandchild in the layout analysis consists of numbers 113-115. The horizontal grandchild is numbered 115, 
and its only children are 116 and 121. Therefore, the column span number is two. The grandchildren of horizontal 
grouping 113 are horizontal grouping 115 and vertical grouping 122. Because BLK12 {123) is the first great-grandchild 
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whose parent (122) has a horizontal sibling (115), BLK12 is assigned the column span number. 

With respect to row span, there is only one horizontal grandchild, grouping 115. Therefore, the row span number is 
equal to two. Because BLK14 (126) is the first grandchild that does not have a horizontal sibling, BLK14 is assigned the 
row span number. 

5 Consequently, BLK12 is assigned a column span number of 2 and BLK14 is assigned a row span number of 2. 

[Block Reordering] 

Step 8509 will now be discussed with reference to Figure 11 B. As shown in Figure 11 B, two general situations 
10 might occur in which the block order obtained in step 8505 will have to be rearranged to accommodate the way HTML 

processes table data (i.e., down row by row, in sequence). In each, a row span block is to the right of and horizontally 
adjacent to a column span block. 

Referring to Figure 11 B, the first case exists when blocks are arranged such as blocks 141-144, with the top edge 
of row span block 144 above the top edge of column span block 143, and step S505 having ordered the group of blocks 

15 sequentially as: 141, 142, 143 and 144. In this case, the order of blocks 143 and 144 are switched, resulting in a final 
order of: 141,142, 144and 143. 

Similarly, the second case exists when blocks are arranged such as blocks 146-149, with the top edge of row span 
block 149 above the top edges of blocks 14 7 and 148, and step 8505 having ordered the group of blocks sequentially 
as: 146, 147, 148 and 149. In this case, the order of block 149 is moved up in position to be placed before block 147, 

20 resulting in a final order of: 146, 149, 147 and 148. 
The foregoing are merely illustrative of the two generic cases. It should be noted that the number of blocks might 

vary and the blocks shown might be representative of more than one block. The key elements of this reordering step 
are: (1) the existence of a row span block to the right of and horizontally adjacent to a column span block, and (2) 
whether the column span block is on the first or second row that the row span block spans. Moreover, although the fore-

25 going describes the two cases where the row span is two rows, the concept can be easily extended to row spans of 
more than two. 

Applying the foregoing to the present example concerning the document shown in Figure 1, a row break occurs 
between BLK1 O and BLK12 and then another after BLK12. Accordingly, this presents an example of the first case 
described above, with BLK10 being the equivalent of block 141, BLK11 being the equivalent of block 142, BLK12 (the 

30 column span block) and BLK13 together being the equivalent of block 143, and BLK14 (the row span block) and BLK15 
together being the equivalent of block 144. Accordingly, BLK14 and BLK15 are moved up in order before BLK12 and 
BLK13. The final order is thus: BLK1, BLK2, BLK3, BLK4, BLK5, BLK6, BLK7, BLK8, BLK9, BLK10, BLK11, BLK14, 
BLK15, BLK12, BLK13. 

35 [HTML Formatting] 

Step S510, shown in Figure 5, will now be discussed in detail with reference to Figures 13A through 13D. Generally 
according to Figure 13, first an HTML header is inserted. Then for each block, processing is performed in accordance 
with the block type determined in step 8506, a different set of processing steps being assigned to each block type. 

40 Finally, after all blocks have been processed, end-of-file codes are inserted. 
More particularly, in step 81301 the following HTML header codes are inserted: 

"(HTMU(HEADHTITLE)titleUTITLElVHEADHBODYHBODY GCOLOR="#FFFFFF"HCENTER}", where "title" is the 
title of the file. 

In step S1302, the first block is selected. 
45 In step S1304, it is determined whether the block type for the current block is single column. If it is, then single col-

umn processing is performed in step S1305 in accordance with steps shown in Figure 13B, and then processing pro
ceeds to step S1313. If not, processing proceeds to step S1306. 

In step S1306, it is determined whether the block type is multiple column. If it is, then multiple column processing 
is performed in step S1307 in accordance with the steps shown in Figure 13C, and then processing proceeds to step 

50 S1313. If not, processing proceeds to step S1309. 
In step S1309, it is determined whether the block type is joint column. If it is, then joint column processing is per

formed in step S1310 in accordance with the steps shown in Figure 13D, and then processing proceeds to step S1313. 
If not, then the block type must be combined column. Because no additional codes are inserted for combined column, 
processing simply proceeds immediately to step S1313. 

55 In step S1313 the block is inserted into the HTML file. Typically, either the contents of the block are inserted into the 
HTML file (for text blocks) or a reference to file containing the relevant data (for graphics and bitmap images) is inserted. 

In step S1311, it is determined whether the current block is the last block. If it is not, the next block is selected in 
step S1312 and processing proceeds to step S1304. If the current block is the last block, then in step S1314 the follow-

11 

IPR2023-00332 Page 00164



EP O 843 276 A1 

ing end-of-file HTML codes are inserted: ''ITTABLEWCENTER ){IBODYH/HTMU''. 

Single column processing of step S1305 will now be discussed in more detail with reference to Figure 13B. Specif
ically, in step S1315 it is determined whether the file is currently in a table. If it is, then in step S1316 the end HTML table 
code (" ITTABLE )") is inserted, and processing proceeds to step S1317. Otherwise, processing proceeds to step S1317 

5 without inserting that code. 
In step S1317, the following table definition code is inserted into the file: "<TABLE BORDER=0 CELLSPACING=0 

CELLPADDING=7 WIDTH=w}", where BORDER, CELLSPACING, CELLPADDING, and WIDTH are attributes of the 
<TABLE) tag, and where w is equal to the width of the entire image times 72 and divided by the number of dots per inch 
in the image. 

10 In step S1319, it is determined whether row span for the block (which was determined in step S507) is greater than 
one. If it is, the following code is inserted into the HTML file: "<TR ><TD VALIGN= TOP ROWSPAN=n )", where n is the 
row span number determined in step S507. 
Otherwise, it is determined in step S1321 whether column span is greater than one. If it is, then in step S1322 the fol
lowing HTML code is inserted into the HTML file: "<TR) ITD VALIGN= TOP COLSPAN=m )", where m is the column span 

15 number determined in step S507. Otherwise, in step S1324 the following code is inserted into the HTML file: "(TR}<TD 
VALIGN= TOP)". 

Multiple column processing of step S1307 will now be discussed in more detail with reference to Figure 13C. Spe
cifically, in step S1325 it is determined whether row span is greater than one. If it is, then the following HTML code is 
inserted: "ITO VALIGN= TOP ROWSPAN=n }". Otherwise, in step S1327 it is determined whether column span for the 

20 current block is greater than one. If it is, then in step S1329 the following HTML code is inserted into the HTML file: "<TD 
VALIGN= TOP COLSPAN=m )". Otherwise, in step S1330 the following HTML code is inserted: "<TD VALIGN= TOP)". 

Joint column processing of step S1310 will now be discussed in detail with reference to Figure 13D. Specifically, in 
step S1331 it is determined whether the row span of the current block is greater than one. If it is, then in step S1332 the 
following HTML code is inserted: "ITRHTD VALIGN= TOP ROWSPAN=nl". Otherwise, it is determined in step S1334 

25 whether the column span for the current block is greater than one. If it is, then in step S1335 the following HTML code 
is inserted: "<TR HTD VALIGN= TOP COLSPAN=m }". Otherwise, in step S1336 it is determined whether the number of 
lines in the block (which was determined in step S504 is one. If it is, then in step S1337 the following HTML code is 
inserted: "(BR}". Otherwise, in step S1339 the following HTML code is inserted:" (Pl". 

Step S510 is now applied to the present example. First, the HTML header is inserted as shown in step S1301. Next, 
30 each of blocks 1 through 15 is consecutively processed to construct the body of the HTML file. 

Specifically, BLK1 is single column with no row span or column span. Accordingly, the HTML code is specified in 
steps S1317 and S1324. Immediately after the insertion of that code, BLK1 (or a reference thereto) is inserted into the 
HTML file. BLK2 is joint column with no column span or row span and containing one line of text. Accordingly, the {BR> 
code is inserted and immediately followed by BLK2. BLK3 has the same classification as BLK2 and thus is preceded 

35 by the same HTML code. BLK4 is multiple column with no row span or column span. Accordingly, the HTML code is 
specified by step 

S1330. Proceeding in this manner, combined column BLK9 is eventually reached. Accordingly, no HTML code pre
cedes BLK9. Proceeding even further, BLK14, which is multiple column with a row span of 2, is reached. Accordingly, 
the HTML code is specified by step S1326. Similarly, BLK12 is joint column with a column span of 2. Accordingly, the 

40 HTML code is specified by step S1335. 

45 

50 

55 

When all blocks have been processed, the end of file codes specified in step S 1314 are inserted, and the HTML 
file is complete. The resulting code is set forth below: 
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<HTML> 
<HEAD> 
<TITLE>Earthl</TITLE> 
</HEAD> 
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<BODY BGCOLOR = *#FFFFFF*> 
<CENTER> 
<TABLE BORDER• 0 CELLSPACING = 0 CELLPADDING • 7 WIDTH= 738> 
<TR><TD VALIGN = TOP> BLKl 

<BR> BLK2 
<BR> BLK3 

<TD VALIGN = TOP> .BLK4 
</TABLE> 
<TABLE BORDER• 0 CELLSPACING • 0 CELLPADDING • 7 WIDTH• 738> 
<TR><TD VALIGN""' TOP> BLKS 

<BR> BLK6 
<BR> BLK7 

</TABLE> 
<TABLE BORDER= 0 CELLSPACING = 0 CELLPADDING = 7 WIDTH= 738> 
<TR><TD VALIGN = TOP> BLK8 

BLK9 
<P> BLKlO 

<TD VALIGN = TOP> BLKll 
<TD VALIGN = TOP ROWSPAN = 2>·BLK14 

<P> BLKlS 
<TR><TD VALIGN = TOP COLSPAN = 2> BLK12 

<P> BLKll 
</TABLE> 
</CENTER> 
</BODY> 
</HTML> 

Figure 14 illustrates the appearance of a Web page generated in accordance with the above HTML code. As can 
be seen from Figure 14, title 201 is properly placed in the upper-left corner. and article type 202 is placed very close to 
the upper-right corner. Columns 204, 205 and 206 have been retained and appear very similar to the layout of the orig
inal document. Also, footer 209 is in the lower-right corner and picture 207 is in the lower-left corner underneath col-

35 umns 204 and 205 and to the left of column 206. 
Thus, the HTML file generated can be used to generate a page which closely follows the layout presented in the 

original document. 
The invention has been described with respect to particular illustrative embodiments. It is to be understood that the 

invention is not limited to the above described embodiments and modifications thereto. and that various changes and 
40 modifications may be made by those of ordinary skill in the art without departing from the spirit and scope of the 

appended claims. 

Claims 

45 1. A method for generating an HTML file based on a bitmap image, comprising: 

obtaining two horizontally adjacent image blocks in separate vertical columns of the bitmap image; and 
generating an HTML file in which the blocks are tagged as data elements in a row of an HTML tagged table. 

50 2. A method according to Claim 1, wherein an HTML code is assigned to each block in accordance with a position of 
the block relative to other elements within the bitmap image. 

55 

3. A method for generating an HTML file based on a bitmap image, comprising: 

a segmenting step of segmenting the bitmap image to obtain image blocks; 
a determining step of determining where in the bitmap image each of the blocks is located; 
an identifying step of identifying positional relationships between the blocks based on their relative locations; 
and 
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a generating step of generating an HTML file in which the blocks are tagged as being data elements in an 
HTML tagged table, the tags being determined in accordance with the identified positional relationships. 

4. A method according to Claim 3, wherein the identifying step includes forming vertical and horizontal groupings of 
5 the blocks. 

5. A method according to claim 3, wherein the identifying step includes forming a hierarchical structure. 

6. A method according to Claim 5, wherein the step of forming the hierarchical structure includes forming horizontal 
10 and vertical groupings of elements, the elements consisting of previously formed groupings and ungrouped blocks. 

15 

7. A method according to Claim 6, wherein horizontal and vertical groupings are formed by testing two elements at a 
time, a new grouping being formed when a rectangle can be formed which encloses the two tested elements and 
no other elements. 

8. A method according to Claim 7, wherein the step of forming vertical and horizontal groupings includes alternating 
between forming all possible vertical groupings and forming all possible horizontal groupings. 

9. A method according to Claim 7, wherein two identified elements are tested for vertical grouping only if the two iden-
20 tified elements are not horizontally adjacent to each other. 

10. A method according to Claim 7, wherein two identified elements are tested for horizontal grouping only if the two 
identified elements are not vertically adjacent to each other. 

25 11. A method according to Claim 6, wherein the identifying step includes ordering the blocks based on a sequence in 
which the vertical and horizontal groupings are formed. 

30 

35 

40 

45 

12. A method according to Claim 3, wherein the identifying step includes a step of ordering the blocks based on the 
identified positional relationships. 

13. A method for generating an HTML file based on bitmap image data, comprising the steps of: 

segmenting the bitmap image into blocks; 
analyzing layout relationships between the blocks based on the relative locations of the blocks in the bitmap 
image; 
a block-type determination step of determining block type of each block based on the layout relationships 
obtained in said analyzing step; 
a span determination step of determining column span and row span information for each block that spans 
more than one column and/or row; and 
generating an HTML file based on the block type obtained in said block-type determination step and based on 
the column span and row span information obtained in said span determination step. 

14. A method according to Claim 13, wherein said analyzing step includes iterative steps of combining blocks into ver
tical and horizontal groupings. 

15. A method according to Claim 13, wherein said block-type determination step includes the step of assigning to each 
block a type selected from the group consisting of: a single block, a combined block, a joint block, and a multiple 
block. 

50 16. A method according to Claim 15, wherein said step of assigning is based on proximity of each block to adjacent 
blocks and also based on layout information obtained is said analyzing step. 

17. A method according to Claim 13, wherein analyzing step groups blocks into vertical and horizontal groupings, and 
wherein said span determination step includes the step of determining column span and row span by counting the 

55 number of blocks within vertical groupings and the number of blocks within horizontal groupings. 

18. A method of generating layout data from block data comprised by horizontally and vertically arranged blocks, the 
method comprising: 
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a vertical determination step of determining whether a combination of vertically-arranged blocks overlaps onto 
any other of the horizontally and vertically arranged blocks; 

a vertical combination step of combining the combination of vertically-arranged blocks in a case where said 
vertical determination step determines that there is no overlap; 
a horizontal determination step of determining whether a combination of horizontally-arranged blocks overlaps 
onto any other of the horizontally and vertically arranged blocks; 
a horizontal combination step of combining the combination of horizontally-arranged blocks in a case where 
said horizontal determination step determines that no overlap exists; and 
a generation step of generating layout data based on the combinations made in said vertical combination step 
and said horizontal combination step. 

19. A method according to Claim 18, wherein said vertical determination step is performed for all permissible combi
nations of vertically-arranged blocks before any determinations are made in said horizontal determination step. 

15 20. A method according to Claim 19, wherein said block data includes coordinate data for each block, and wherein per
missibility of combination is determined based on a comparison of coordinate data for respective blocks. 

20 

25 

30 

21. A method according to Claim 19, further comprising the step of repeating said vertical determination step after all 
permissible combinations of horizontally-arranged blocks are tested in said horizontal determination step. 

22. A method according to Claim 21, wherein said block data includes coordinate data for each block, and wherein per
missibility of combination is determined based on a comparison of coordinate data for respective blocks. 

23. An apparatus for generating an HTML file based on a bitmap image, comprising: 

obtaining means which obtains two horizontally adjacent image blocks in separate vertical columns of the bit
map image; 
a memory which stores process steps that are executable by a processor; and 
a processor which executes the process steps stored in the memory to generate an HTML file in which the 
blocks obtained by the obtaining means are tagged as data elements in a row of an HTML tagged table. 

24. An apparatus according to Claim 23, wherein the processor assigns an HTML code to each block in accordance 
with a position of the block relative to other elements within the bitmap image. 

35 25. An apparatus for generating an HTML file based on a bitmap image, comprising: 

obtaining means for obtaining the bitmap image; 
a memory which stores process steps that are executable by a processor; and 
a processor which executes the process steps stored in the memory (1) to segment the bitmap image to obtain 

40 image blocks, (2) to determine where in the bitmap image each of the blocks is located, (3) to identify positional 
relationships between the blocks based on their relative locations, and (4) to generate an HTML file in which 
the blocks are tagged as being data elements in an HTML tagged table, the tags being determined in accord
ance with the identified positional relationships. 

45 26. An apparatus according to Claim 25, wherein when the processor identifies positional relationships between the 
blocks, the processor forms vertical and horizontal groupings of the blocks. 

50 

27. An apparatus according to claim 25, wherein when the processor identifies positional relationships between the 
blocks, the processor forms a hierarchical structure. 

28. An apparatus according to Claim 27, wherein the processor forms the hierarchical structure by forming horizontal 
and vertical groupings of elements, the elements consisting of previously formed groupings and ungrouped blocks. 

29. An apparatus according to claim 28, wherein the processor forms the horizontal and vertical groupings by testing 
55 two elements at a time, a new grouping being formed when a rectangle can be formed which encloses the two 

tested elements and no other elements. 

30. An apparatus according to claim 29, wherein the processor forms the vertical and horizontal groupings by alternat-
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ing between forming all possible vertical groupings and forming all possible horizontal groupings. 

31. An apparatus according to Claim 28, wherein the processor tests two identified elements for vertical grouping only 
if the two identified elements are not horizontally adjacent to each other. 

32. An apparatus according to Claim 28, wherein the processor tests two identified elements for horizontal grouping 
only if the two identified elements are not vertically adjacent to each other. 

33. An apparatus according to Claim 27, wherein the processor identifies the positional relationships between the 
10 blocks by ordering the blocks based on a sequence in which the vertical and horizontal groupings are formed. 

34. An apparatus according to Claim 25, wherein the processor identifies the positional relationships between the 
blocks by ordering the blocks based on the identified positional relationships. 

15 35. An apparatus for generating an HTML file based on bitmap image data, comprising: 

obtaining means for obtaining the bitmap image data; 
a memory for storing the bitmap image data and process steps executable by a processor; and 
a processor which executes the process steps stored in the memory (1) to segment the bitmap image into 

20 blocks, (2) to analyze layout relationships between the blocks based on the relative locations of the blocks in 
the bitmap image, (3) to determine a block type of each block based on the layout relationships obtained by the 
processor, (4) to determine column span and row span information for each block that spans more than one 
column and/or row, and (5) to generate an HTML file based on the block type determined by the processor and 
the column span and row span information determined by the processor. 

25 

36. An apparatus according to Claim 35, wherein the processor analyzes layout relationships between the blocks by 
combining the blocks into vertical and horizontal groupings. 

37. An apparatus according to Claim 35, wherein the processor determines a block type of each block by assigning to 
30 each block a type selected from the group consisting of: a single block, a combined block, a joint block, and a mul

tiple block 

35 

40 

38. An apparatus according to Claim 37, wherein the processor assigns a block type to each block based on proximity 
of each block to adjacent blocks and also based on layout information obtained by the processor. 

39. An apparatus according to Claim 35, wherein the layout relationship analysis step executed by the processor 
includes grouping the blocks into vertical and horizontal groupings, and wherein the processor determines column 
span and row span information for each block by counting the number of blocks within vertical groupings and the 
number of blocks within horizontal groupings. 

40. An apparatus for generating layout data from block data comprised by horizontally and vertically arranged blocks, 
the apparatus comprising: 

an obtaining means for obtaining the block data; 
45 a memory for storing process steps executable by a processor; and 

a processor which executes the process steps stored in the processor (1) to determine whether a combination 
of vertically-arranged blocks overlaps onto any other of the horizontally and vertically arranged blocks, (2) to 
combine the combination of vertically-arranged blocks in a case where said vertical determination step deter
mines that there is no overlap, (3) to determine whether a combination of horizontally-arranged blocks overlaps 

50 onto any other of the horizontally and vertically arranged blocks, (4) to combine the combination of horizontally
arranged blocks in a case where said horizontal determination step determines that no overlap exists, and (5) 
to generate layout data based on the combinations made in said vertical combination step and said horizontal 
combination step. 

55 41. An apparatus according to Claim 40, wherein the processor determine whether a combination of vertically
arranged blocks overlaps onto any other of the horizontally and vertically arranged blocks for all permissible com
binations of vertically-arranged blocks before any determinations are made by the processor regarding overlapping 
of horizontally-arranged blocks. 
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42. An apparatus according to Claim 41, wherein said block data includes coordinate data for each block, and wherein 
permissibility of combination is determined based on a comparison of coordinate data for respective blocks. 

43. An apparatus according to Claim 41, wherein the processor determines whether a combination of vertically-
5 arranged blocks overlaps onto any other of the horizontally and vertically arranged blocks after all permissible com

binations of horizontally-arranged blocks are tested. 

10 

44. An apparatus according to Claim 43, wherein said block data includes coordinate data for each block, and wherein 
permissibility of combination is determined based on a comparison of coordinate data for respective blocks. 

45. Computer-executable process steps stored on a computer-readable medium, the computer executable process 
steps to generate an HTML file based on a bitmap image, the process steps comprising: 

an obtaining step to obtain two horizontally adjacent image blocks in separate vertical columns of the bitmap 
15 image; and 

a generating step to generate an HTML file in which the blocks are tagged as data elements in a row of an 
HTML tagged table. 

46. Computer-executable process steps according to Claim 45, wherein an HTML code is assigned to each block in 
20 accordance with a position of the block relative to other elements within the bitmap image. 

25 

30 

47. Computer-executable process steps stored on a computer-readable medium, the computer executable process 
steps to generate an HTML file based on a bitmap image, the computer-executable process steps comprising: 

a segmenting step to segment the bitmap image to obtain image blocks; 
a determining step to determine where in the bitmap image each of the blocks is located; 
an identifying step to identify positional relationships between the blocks based on their relative locations; and 
a generating step to generate an HTML file in which the blocks are tagged as being data elements in an HTML 
tagged table, the tags being determined in accordance with the identified positional relationships. 

48. Computer-executable process steps according to Claim 47, wherein the identifying step includes forming vertical 
and horizontal groupings of the blocks. 

49. Computer-executable process steps according to claim 37, wherein the identifying step includes forming a hierar-
35 chical structure. 

40 

50. Computer-executable process steps according to Claim 49, wherein the step of forming the hierarchical structure 
includes forming horizontal and vertical groupings of elements, the elements consisting of previously formed group
ings and ungrouped blocks. 

51. Computer-executable process steps according to Claim 50, wherein horizontal and vertical groupings are formed 
by testing two elements at a time, a new grouping being formed when a rectangle can be formed which encloses 
the two tested elements and no other elements. 

45 52. Computer-executable process steps according to Claim 51, wherein the step of forming vertical and horizontal 
groupings includes alternating between forming all possible vertical groupings and forming all possible horizontal 
groupings. 

53. Computer-executable process steps according to Claim 51, wherein two identified elements are tested for vertical 
50 grouping only if the two identified elements are not horizontally adjacent to each other. 

54. Computer-executable process steps according to Claim 51, wherein two identified elements are tested for horizon
tal grouping only if the two identified elements are not vertically adjacent to each other. 

55 55. Computer-executable process steps according to Claim 50, wherein the identifying step includes ordering the 
blocks based on a sequence in which the vertical and horizontal groupings are formed. 

56. Computer-executable process steps according to Claim 47, wherein the identifying step includes a step to order the 
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blocks based on the identified positional relationships. 

57. Computer-executable process steps stored on a computer-readable medium, the computer executable process 
steps to generate an HTML file based on bitmap image data, the computer-executable process steps comprising: 

a segmenting step to segment the bitmap image into blocks; 
an analyzing step to analyze layout relationships between the blocks based on the relative locations of the 
blocks in the bitmap image; 
a block-type determination step to determine a block type of each block based on the layout relationships 
obtained in said analyzing step; 
a span determination step to determine column span and row span information for each block that spans more 
than one column and/or row; and 
a generating step to generate an HTML file based on the block type obtained in said block-type determination 
step and based on the column span and row span information obtained in said span determination step. 

58. Computer-executable process steps according to Claim 57, wherein said analyzing step includes iterative steps to 
combine blocks into vertical and horizontal groupings. 

59. Computer-executable process steps according to Claim 57, wherein said block-type determination step includes a 
20 step to assign to each block a type selected from the group consisting of: a single block, a combined block, a joint 

block, and a multiple block 

25 

30 

35 

40 

45 

60. Computer-executable process steps according to Claim 59, wherein said step of assigning is based on proximity of 
each block to adjacent blocks and also based on layout information obtained is said analyzing step. 

61. Computer-executable process steps according to Claim 57, wherein analyzing step groups blocks into vertical and 
horizontal groupings, and wherein said span determination step includes a step to determine column span and row 
span by counting the number of blocks within vertical groupings and the number of blocks within horizontal group
ings. 

62. Computer-executable process steps stored on a computer-readable medium, the computer executable process 
steps to generate layout data from block data comprised by horizontally and vertically arranged blocks, the compu
ter-executable process steps comprising: 

a vertical determination step to determine whether a combination of vertically-arranged blocks overlaps onto 
any other of the horizontally and vertically arranged blocks; 
a vertical combination step to combine the combination of vertically-arranged blocks in a case where said ver
tical determination step determines that there is no overlap; 
a horizontal determination step to determine whether a combination of horizontally-arranged blocks overlaps 
onto any other of the horizontally and vertically arranged blocks; 
a horizontal combination step to combine the combination of horizontally-arranged blocks in a case where said 
horizontal determination step determines that no overlap exists; and 
a generation step to generate layout data based on the combinations made in said vertical combination step 
and said horizontal combination step. 

63. Computer-executable process steps according to Claim 62, wherein said vertical determination step is petiormed 
for all permissible combinations of vertically-arranged blocks before any determinations are made in said horizontal 
determination step. 

50 64. Computer-executable process steps according to Claim 63, wherein said block data includes coordinate data for 
each block, and wherein permissibility of combination is determined based on a comparison of coordinate data for 
respective blocks. 

65. Computer-executable process steps according to Claim 63, further comprising a repeating step to repeat said ver-
55 tical determination step after all permissible combinations of horizontally-arranged blocks are tested in said hori

zontal determination step. 

66. Computer-executable process steps according to Claim 65, wherein said block data includes coordinate data for 
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each block, and wherein permissibility of combination is determined based on a comparison of coordinate data for 
respective blocks. 

67. A method and apparatus having the features of any combination of the preceding claims. 

19 
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The universe from earth,----1 
and earth from 
the universe SPOTLIGHT oCcHNOLOGV 

Canon Is putting Its technolglcal capabllltles to work In satelllte and telescope projects 
that will change the way we view our world. Hldeo Yokota, general manager of the 
SO (space optics) proJect In Canon's optical products operations, tells the st'lry. 

(4 

S 
atellite proJects to 
reveal happenings 
at home 

Canon's first project building 
equipment for we on a satellite 
commenced in 1990. "The 
device we worked on," Yokota 
explained, "is part of an earth 
observation satellite program 
currently in the development 
stages." The SO (space optics) 
project team handled lens 
development for this device, 
which was completed in lace 
1995. The sacellicc itself will be 
launched in the late 1990s by 
America's National Aeronautics 

and Space Ad 
1.5 . 

m1n1strat1on 
(NASA). 

"The device using our lens 
monitors several bands in the 
thermal infrared region of the 
spectrum," Yokota continued, 
"making it useful for measuring 
thermal emission properties. 
This data will be used to study 
the warming of urban areas, the 
locations of mineral resources, 
the effects and extent of 
desertification, the movement 
patterns of marine life, and 
conditions in oceans and the 
atmosphere. The lens . we 
developed improves geometric 

"' Shown here is an artist's rendition of optical communications between orbital 
satellites. (lllustrationsupplied by National Space Cevelopment Agency ol 
Japan) 

19.__/ 
FIG. 1 

20 

resolution, or the dcnsi~ :e 
land area covered, to 90 meters, 
enabling more detailed 
observation than previous 
systems." 

The SO project team has also 
been involved in lens 
development for another satellite 
set to monitor conditions on 
planet ca.rth. This observation 
satellite should be launched by 
rhc end of the century by the 
National Space Development 
Agency of Japan {NASDA). 

'This time," Yokota said, "we 
"'re in charge of the lens system 
for a device similar to chat 
developed in our first project. 
The difference is that this device 
will monitor spectral bands in 
the visable and near infrared 
regions, the short wavelength 
infrared region, and the middle 
and thermal infrared regions. 
The result will be a dearer 
picture of what is happening on 
land as well as in the sea and air. 

Eyes in the night 
"For this lens, high 

performance and a large aperture 
were required, which is why we 
decided on an aspherical lens 
surface. Light coming into the 
mirror will be separated and 
sent, as appropriate, to one of 
several cameras. Through chis 
project, it will be possible ro 
observe vegetation and other 

7 environmemal patterns." 

Canon Chronicle May • June 1996 
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11 

The universe from cuth,and cuth fromthcunivca<: 
SPOTI.IGHT ON TECHNOLOGY----12 
Canon isputting its technological capabilities ro work in satellite and tdcscopc projccmlu.t will change the 

way we view our wodd. Hidco Yokota, general manager of thcSO (space optics) project in Canon's optical 

products operations, tells the story. 

Satellite projects torcvcal bappcningsat home 

Canon's first project building equipment for use on a satellite commenced in I 990. "The device wc:worlccd on," 

Yokota explained, "ispact of an earth obscrv.ition satellite program currently in the development stages." The SO 

(spaa:opcics) project team handled lcnsdcvc:lopment for this device, whichwas completed in late 1995. The satellite 

itself will be launched in chelate I 990s by America's National 

Aeronautics and Space Administration (NASA). 

"The device using our lens monitors several b,mds in the thermalinfrared region of the spectrum, "Yokota continued, 

"making it useful for measuring thermal emissionpropcrties. This data will be used tosrudy the warming of urban 

areas,the loc.,.cions of mineral rcsourccs,thc effects and extent of desertification, the movement patterns of marine 

life. and conditions in oceans andthe :umospherc. The lens we developed improves geometric resolution, 

17 

_Shown here is an anise's rendition of optical communications between orbitalsatellites. (llluscration 

supplied by National Space Development Agency of Japan) 

20 

"----

or the density of the land area covered, rn 90 meters, enabling morcderailcd observacion than previoussystems. • 

The SO project team has also been involved in lens development foranother satellite set to monitor conditions on 

phnct r:arrh. This observation satdlice should be launchcdby the end of che century by theNational Space 

DcvdopmentAgcncy of Japan (NASDA). 

"This rime,• Yokota said, "we arcin charge of the lens system for adevice similar co chat developed inour first 

project. The difference isrhar this device will monitor spectral bands in chc visable and nearinfrared regions, the 

shore wavelength infrared region, and chemiddlc and thermal infr2redregions. The result will be a clearcrpicrure of 

what is happening on landas well as in the sea and air. 

Eyes in the night 

"For chis lens, high performanccand a large aperture were r<quired,which is why we decided on an aspherical lens 

surface. Lighc comingimo che mirror will be separated andsem, as appropriate, to one or scvcralcamcras. Through 

this project, it wil!he possible to observe vegetation andocher environmental patterns." 

Canon Chronicle May - J one - 996 
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<HTML><HEAD><TITLE>title</flTLE></HEAD><BODY> 

<BODY BGCOLOR=•#FFFFFP><CENTER> 

SELECT 
NEXT 
BLOCK 

S1313 

SELECT FIRST BLOCK 

INSERT BLOCK CONTENTS 
(OR REF. TO BLOCK) 

NO 

<ff ABLE></CENTER></BODY></HTML> 
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The universe from earth. SP01UGHT ONTECHNOLOGY 

'--202 and earth from --..___201 

the universe 
Canon is putting its technolgical capabilities to work in satellite and telescope projects 
that will change the way we view our world. Hideo Yokota, general manager of the 206 
SO (space optics) project in Canon's optical products operations, tells the story. /_ 

S 204 :md Sp::ice Administration r-Mlut01on or the d · f h 
atellite projects to •~ , ensuy o t e 

reveal happenings~ (NASA). land :area covered, to 90 meters, 
at home "The device using our lens enabling more detailed 

monitors several bands in the observation than previous 

Canon's first project building 
equipment for use: on a satellite 
commenced in 1990. 'The 
device we worked on,•• Yokota 
explained, ftis part of an earth 
observation satellite program 
currencly in the development 
stages." The SO (space optics) 
project team handled lens 
development for this device, 
which was completed in late 
1995. The satellite itself will be 
launched in the !are 1990s by 
America's National Aeronautics 

thermal infrared region of the systems.• 

spectrum," Yokota continued, The SO project team has also 

"making ir useful for measuring been involved in lens 

thermal emission properties. development for another satellite 

This data will be used to study set to monitor conditions on 

the warming of urban areas, the planet earth. This observation 

locations of mineral resources, satellite should be launched by 

the effects and extent of the end of the century by the 

desertification, the movement National Space Development 
patterns of marine life, and- Agency of Japan (NASDA). 

conditions in oceans and the "This time," Yokota said, "we 

atmosphere. The lens we are in charge of the lens system 

developed improves ~eometric for a device similar to that 
\._ developed in our first project. 

205 The difference is that chis device 

.---------------------- will monitor spectral bands in 
the visable and near infrared 
regions, the short wavelength 
infrared region, and the middle 
and thermal infrared regions. 
The result will be a dearer 
picture of what is happening on 
land as well as in the sea and air. 

A Shown here is an artist's rendition of optical communications between orbital 
satellites. (Illustration supplied by National Space Cevelopment Agency of 
Japan) 207 

FIG. 14 
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Eyes in the night 
"For chis lens, high 
performance and a large aperture 
were required, which is why we 
decided on an aspherical lens 
surface. Light coming into the 
mirror will be separated and 
sent, as appropriate, co one of 
several cameras. Through this 
project, ir will be possible to 

observe vegetation and other 
environmental patterns." 

Canon Chronicle 
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(54) Method for content retrieval over a network 

(57) A method is provided for retrieving Web content 
from a plurality of Web servers for delivery to a Web cli
ent connectable to the World Wide Web via a commu
nication link 227. The Web client is preferably a data 
processing system connectable to a television 104 or 
other conventional monitor to provide low cost Internet 
access. The method begins by having the user define a 
set of one or more servers from which content is desired 
to be retrieved and stored in the cache. These servers 
are preferably identified by a list of favorite Web sites. 
A test is then made to determine whether a given down
load period has terminated 250. Typically, this download 
period occurs during an "off" period, such as in the mid
dle of the night, to avoid traffic congestion at the Web 
server sites. If the given download period has not termi
nated, a determination is then made of an activity level 
for the communication link as content is being down
loaded to the cache from the one or more servers 254. 
If the activity level for the communication link is less than 
a given threshold level, additional requests for content 
are issued to the cache 260 according to a so-called 
"fairness policy" that ensures that content from as many 
sites as possible is downloaded during the download pe
riod. 

252 

( \O(iNE ) 

Prin1ed by Jouve, 75001 PARIS (FR) 

FIG. 5 
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Description 

The present invention relates generally to informa
tion retrieval over the World Wide Web or such like, and 
more particularly to retrieving content for delivery to a 
client connectable to a network via a communication 
link, the client including a cache. 

The World Wide Web of the Internet is the most sue-
cessful distributed application in the history of comput
ing. In the Web environment, client machines effect 
transactions to Web servers using the Hypertext Trans
fer Protocol (HTTP), which is a known application pro
tocol providing users access to files (e.g., text, graphics, 
images, sound, video, etc.) using a standard page de
scription language known as Hypertext Markup Lan
guage (HTML). HTML provides basic document format
ting and allows the developer to specify "links" to other 
servers and files. In the Internet paradigm, a network 
path to a server is identified by a so-called Uniform Re
source Locator (URL) having a special syntax for defin
ing a network connection. Use of an HTML-compatible 
browser (e.g., Netscape Navigator or Microsoft Internet 
Explorer) at a client machine involves specification of a 
link via the URL. In response, the client makes a request 

lization of the communication link between the client and 
the World Wide Web during the off-peak information re
trieval process. This problem becomes more acute if 
there are constraints on the amount of time that off-peak 

5 information retrieval may be accomplished. In the future, 
it is anticipated that Web appliances of the type de
scribed above will be provided by computer network or 
other service providers, who will only allow their sub
scribers limited periods of time during which off-line 

10 browsing will be permitted. Thus, for example, a network 
operator may restrict subscribers to off-line browsing for 
just one hour per night. During this hour, a user may de
sire to obtain content from numerous Web sites. Thus, 
it would be desirable to provide some mechanism that 

1s could optimize retrieval of Web content during this lim
ited period of time. 

Accordingly, the present invention provides a meth
od of retrieving content for delivery to a client connect
able to a network via a communication link, the client 

20 including a cache, said method comprising the steps of: 

(a) defining a set of servers from which content is 
desired to be retrieved and stored in the cache; 

to the server identified in the link and receives in return 25 

a document formatted according to HTML. 

(b) determining an activity level for the communica
tion link as content is being downloaded to the 
cache from the servers; and 

There has been great interest in providing Internet 
access at minimal economic cost. While most comput-
ers now are pre-configured for Internet access, a signif
icant percentage of households still do not have a per- 30 

sonal computer. Thus, it has now been proposed to pro-

(c) if the activity level for the communication link is 
less than a threshold level, issuing to the cache ad
ditional requests for content such that each of the 
servers of the set has an opportunity to deliver con
tent to the client. 

vide a data processing system that, much like a VCR, 
may be connected to a television set and used in lieu of 
a personal computer to provide Web access through a 
conventional remote control device associated with the 
system unit. Such a system enables the television to be
come, in effect, a "Web appliance". The viewer can rap-
idly switch between conventional television and Internet 
access using the remote control unit. All of the conven
tional Internet access tools and navigational functions 
are preferably built-in to the system and thus hidden to 
the user. 

One such tool is so-called "off-line" browsing. As 
any casual user of the Internet can attest, interesting or 
attractive web sites are sometimes difficult to access 
due to large traffic demands. As a result, several com
panies have developed so-called "off-line" browser pro
grams that are designed to deliver web pages from fa
vorite Web servers to a user's hard drive for browsing 
at the user's convenience. Typically, such programs in
clude some form of scheduling feature that enables the 
user to fetch identifiable pages at off-peak hours, saving 
time and connection charges. The user may then 
browse the pages at his or her convenience without a 
modem and even without an active connection to the 
Internet. 

While off-line browser programs offer certain ad
vantages, they do not have the capability to optimize uti-

In the preferred embodiment the network is the 
World Wide Web, and said client and servers are a Web 

35 client and Web servers respectively. The additional re
quests for content may be issued to the set of servers 
as one request per server in an ordered sequence, or 
up to a predetermined number of requests per server in 
an ordered sequence, or based on any suitable prede-

40 termined parameters, for example the link depth of a 
document located on a particular server, or the number 
of bytes received in the cache from a particular server. 
The threshold level of the communication link may be a 
given number of outstanding requests for content, or re-

45 lated to an average link utilization rate for a given mon-
itored interval, or any other suitable criterion. In the pre
ferred embodiment the content received from a server 
is processed to remove duplicative links and non-local 
links. 

50 Typically the content is downloaded to the cache 
during a predetermined time period, for example, ap
proximately one hour. This period may be set by the net
work access provider, or is possibly selectable by the 
user. In such circumstances, it is determined whether a 

55 given download period has terminated, and if not, said 
step of determining an activity level for the communica
tion link is performed. The additional requests for con
tent are issued to the cache such that each of the serv-

2 
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ers at least has an opportunity to deliver content to the 
client during the given download period. 

The invention further provides a computer program 
product for retrieving content for delivery to a client con
nectable to a network via a communication link, the cli
ent including a cache, the computer program product 
comprising: a computer-readable storage medium hav
ing a substrate; and a program encoded in the substrate 
of the computer-readable storage medium, wherein the 
program comprises means for performing the methods 
described herein. 

The invention further provides a computer compris
ing a modem connected toa communication link; a proc
essor; a memory including a cache; a browser program 
running on the processor for providing World Wide Web 
information retrieval and including means for generating 
a list of Web sites to be downloaded; a cache control 
program running on the processor and including means 
for initiating download requests to the communication 
link based on the list of Web sites; and a policy control 
program running on the processor and including means 
for issuing multiple HTTP GET requests to the cache 
control program to ensure that each of the Web sites on 
the list has an opportunity to contribute content during 
a given download session. Such a computer may func
tion as a base unit in a data processing system having 
a remote control unit, in which the base unit is connect
able to a monitor for providing Internet access under the 
control of the remote control unit. 

Preferably the Web browser program includes 
menu means for generating the list of Web sites to be 
downloaded during an off-peak download session; the 
cache control program includes means for receiving 
downloads that are stored in the cache for off-line 
browsing; and the cache control program ensures that 
each of the Web sites on the list has an opportunity to 
contribute content during a given download session. 

Viewed from another aspect, the invention provides 
a method of retrieving Web content for delivery to a Web 
client connectable to the World Wide Web via a commu
nication link, the Web client including a cache, compris
ing the steps of: 

(a) defining a set of Web servers from which content 
is desired to be retrieved and stored in the cache; 
(b) determining an activity level for the communica
tion link as content is being downloaded to the 
cache from the servers; and 
(c) if the activity level for the communication link is 
less than a threshold level, issuing to the cache ad
ditional requests for content according to a policy 
that ensures that each of the servers of the set has 
an opportunity to deliver content to the Web client. 

Viewed from a further aspect, the invention provides 
a computer program product for retrieving Web content 
for delivery to a Web client connectable to the World 
Wide Web via a communication link, the Web client in-

eluding a cache, the computer program product com
prising: 

a computer-readable storage medium having a sub-
s strate; and 

program data encoded in the substrate of the com
puter-readable storage medium, wherein the pro
gram data comprises: means for defining a set of 
servers from which content is desired to be re-

10 trieved and stored in the cache; means for monitor
ing an activity level for the communication link as 
content is being downloaded to the cache from the 
servers; and means responsive to the monitoring 
means for issuing to the cache additional requests 

1s for content according to a fairness policy that en
sures that each of the servers has an opportunity to 
contribute content to the Web client during a down
load session. 

20 Viewed from a further aspect, the invention provides 
a computer, comprising: a processor; a memory includ
ing a cache; a modem connected to a communication 
link; a Web browser program run by the processor for 
providing World Wide Web information retrieval and in-

25 eluding menu means for generating a list of Web sites 
to be downloaded during an off-peak download session; 
a cache control program run by the processor for initi
ating download requests to the communication link 
based on the list of Web sites and for receiving down-

so loads that are stored in the cache for off-line browsing; 
and a fairness policy control program run by the proc
essor issuing multiple HTTP GET requests to the cache 
control program to ensure that each of the Web sites on 
the list has an opportunity to contribute content during 

35 a given download session. 
Thus utilization of the communication link between 

a Web appliance and World Wide Web servers may be 
optimised by enhancing the off-peak caching of Web da
ta when client access to the network is restricted, by en-

40 suring that the link between a Web client and one or 
more Web servers is used to its maximum bandwidth 
during such a time-restricted off-peak browsing session. 
This represents an improvement in the functionality of 
off-line browsing programs to make more efficient use 

45 of limited communication resources, and helps to en
sure maximum utilization of the Web client modem dur
ing off-peak caching of Web data from the World Wide 
Web of the Internet The approach described herein al
lows equitable caching of content from a plurality of Web 

so sites during an automatic download session so that a 
user obtains a significant percentage of the downloads 
that he or she desires, with each of a plurality of Web 
sites having an opportunity to deliver content to a client 
during an automatic download session. 

ss The methods described herein are particularly suit-

3 

ed to providing a Web appliance with an off-line brows
ing capability, and more particularly to allow efficient off
peak Web browsing for such a Web client appliance, for 

IPR2023-00332 Page 00198



5 EP O 876 034 A2 6 

example, a data processing system connected to a con
ventional television. 

quests to the cache control program based on the fair
ness policy. 

Various embodiments of the invention will now be 
described in detail by way of example only with refer

s ence to the following drawings: 

Thus as describe herein Web content may be re
trieved from a plurality of Web servers for delivery to a 
Web client connectable to the World Wide Web via a 
communication link. The Web client is preferably a data 
processing system connectable to a television or other 
conventional monitor to provide low cost Internet ac
cess. Initially a user defines a set of one or more servers 
from which content is desired to be retrieved and stored 10 

in the cache. These servers are preferably identified by 
a "list" of favorite Web sites. A test is then made to de-
termine whether a given download period has terminat-
ed. Typically, this download period occurs during an "off" 
period, such as in the middle of the night, to avoid traffic 1s 
congestion at the Web server sites. If the given down-
load period has not terminated, a determination is then 
made of an activity level for the communication link as 
content is being downloaded to the cache from the one 
or more servers. If the activity level for the communica- 20 

tion link is less than a given threshold level, additional 
requests for content are issued to the cache according 
to a so-called "fairness policy" that ensures that content 
from as many sites as possible is downloaded during 
the download period. 2s 

Thus, for example, according to the fairness policy 
the additional requests for content are issued to the set 
of one or more servers as one request per server in an 
ordered sequence. Alternatively, the additional requests 
for content are issued to the set of one or more servers 30 

up to a predetermined number of requests per server in 
an ordered sequence. Or, the additional requests are 
issued to the set of one or more servers based on the 
number of bytes received in the cache from a particular 
server. The fairness policy ensures that no one server 35 

dominates the download session to the exclusion of the 
other servers from which the user desires to download 
content. When content (i.e. a Web document) is re
ceived from a particular server, it is stored in the cache 

FIGURE 1 A is pictorial representation of a data 
processing system unit connected to a conventional 
television set to form a "Web appliance"; 
FIGURE 1 Bis a pictorial representation of a front 
panel of the data processing system unit of Figure 
1A; 
FIGURE 1 C is a pictorial representation of a rear 
panel of the data processing system unit of Figure 
1A; 
FIGURE 1 Dis a pictorial representation of a remote 
control unit associated with the data processing 
system unit of Figure 1 A; 
FIGURE 2 is a block diagram of the major compo
nents of the data processing system unit; 
FIGURE 3 is a representative "favorites" list created 
by a user as a result of browsing the World Wide 
Web; 
FIGURE 4 is a representative server URL queue list 
for the favorites list of FIGURE 3; 
FIGURE 5 is a flowchart of a preferred method of 
the present invention for optimizing communication 
link activity during an off-peak caching session; 
FIGURE 6 is a flowchart of the process response 
routine that is executed for each Web document re
ceived in response to a URL request; FIGURE 7 is 
a block diagram of a representative Web server 
platform or Web site; and 
FIGURE 8 is a flowchart of the methods that are 
carried out by a Web server in response to receipt 
of a request from an Internet client such as the Web 
appliance described herein. 

With reference now to the figures, and in particular 
for off-line browsing. Prior to storage, the routine pref
erably removes duplicative and/or non-local HTML links 
so that subsequent access requests to the same docu
ment are handled more expediently. 

A data processing system is provided to facilitate 
low cost Internet access. The system comprises two 
major parts: a remote control unit, and a base unit con
nectable toa monitor for providing Internet access under 

40 with reference to FIGURES 1A through 1 D, various pic
torial representations of a data processing system are 
depicted. FIGURE 1 A is a pictorial representation of the 
data processing system as a whole. Data processing 
system 100 in the depicted example provides, with min-

the control of the remote control unit. The base unit is, 
in effect, a computer, and includes a modem connected 
to a communication link, a processor, a memory, and 
various embedded control programs. These programs 
include a browser program including means responsive 
to commands from the remote control unit for generating 
a list of Web sites, and a cache control program for ini
tiating download requests to the communication link 
based on the list of Web sites An optimization routine 
maintains maximum utilization of the modem during a 
download session by issuing multiple HTTP GET re-

45 imal economic costs for hardware to the user, access to 
the Internet. Data processing system 100 includes a da
ta processing unit 102. Data processing unit 102 is pref
erably sized to fit in typical entertainment centers and 
provides all required functionality, which is convention-

so ally found in personal computers, to enable a user to 
browse the Internet. Additionally, data processing unit 
102 may provide other common functions such as serv
ing as an answering machine or receiving facsimile 
transmissions. 

ss Data processing unit 102 is connected to television 

4 

104 for display of graphical information Television 104 
may be any suitable television, although color televi
sions with an S-Video input will provide better presen-
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tations of the graphical information. Data processing 
unit 102 may be connected to television 104 through a 
standard coaxial cable connection. A remote control unit 
106 allows a user to interact with and control data 
processing unit 102. Remote control unit 106 emits in
frared (IR) signals, preferably modulated at a different 
frequency from the normal television, stereo, and VCR 
infrared remote control frequencies in order to avoid in
terference. Remote control unit 106 provides the func
tionality of a pointing device (such as a mouse, glide
point, trackball or the like) in conventional personal com
puters, including the ability to move a cursor on a display 
and select items. 

FIGURE 1 Bis a pictorial representation of the front 
panel of data processing unit 102 in accordance with a 
preferred embodiment of the present invention. The 
front panel includes an infrared window 108 for receiving 
signals from remote control unit 106 and for transmitting 
infrared signals. Data processing unit 102 may transmit 
infrared signals to be reflected off objects or surfaces, 
allowing data processing unit 102 to automatically con
trol television 104 and other infrared remote controlled 
devices. Volume control 110 permits adjustment of the 
sound level emanating from a speaker within data 

processing unit 102 or from television 104. A plurality of 
light-emitting diode (LED) indicators 112 provide an in
dication to the user of when data processing unit 102 is 
on, whether the user has messages, whether the mo
dem/phone line is in use, or whether data processing 
unit 102 requires service. 

FIGURE 1 C is a pictorial representation of the rear 
panel of data processing unit 102 in accordance with a 
preferred embodiment of the present invention. A three 
wire (ground included) insulated power cord 114 passes 
through the rear panel. Standard telephone jacks 116 
and 118 on the rear panel provide an input to a modem 
from the phone line and an output to a handset (not 
shown). The real panel also provides a standard com
puter keyboard connection 120, mouse port 122, com
puter monitor port 124, printer port 126, and an addition
al serial port 128. These connections may be employed 
to allow data processing unit 102 to operate in the man
ner of a conventional personal computer. Game port 1 30 
on the rear panel provides a connection for a joystick or 
other gaming control device (glove, etc.). Infrared ex
tension jack 132 allows a cabled infrared LED to be uti
lized to transmit infrared signals. Microphone jack 134 
allows an external microphone to be connected to data 

processing unit 102. 
Video connection 136, a standard coaxial cable 

connector, connects to the video-in terminal of television 
104 or a video cassette recorder (not shown). Left and 
right audio jacks 1 38 connect to the corresponding au
dio-in connectors on television 104 or to a stereo (not 
shown). If the user has S-Video input, then S-Video con
nection 140 may be used to connect to television 104 to 
provide a better picture than the composite signal. If tel
evision 104 has no video inputs, an external channel 3/4 

modulator (not shown) may be connected in-line with 
the antenna connection. 

FIGURE 1 D is a pictorial representation of remote 
control unit 106 in accordance with a preferred embod-

5 iment of the present invention. Similar to a standard tel
ephone keypad, remote control unit 106 includes but
tons 142 for Arabic numerals 0 through 9, the asterisk 
or "star" symbol(*), and the pound sign ( #). Remote con
trol unit also includes "TV" button 144 for selectively 

10 viewing television broadcasts and "Web" button 146 for 
initiating browsing of the Internet. Pressing "Web" but
ton 146 will cause data processing unit 102 to initiate 
modem dial-up of the user's Internet service provider 
and display the start-up screen for an Internet browser. 

15 The browser includes a "Favorites" or "Bookmarks" fea
ture that enables the viewer to record the Uniform Re
source Locator (URL) for those Web sites that the user 
desires to revisit. 

A pointing device 147, which is preferably a track-
20 point or button pointing device, is included on remote 

control unit 106 and allows a user to manipulate a cursor 
on the display of television 1 04. "Go" and "Back" buttons 
148 and 150. respectively, allow a user to select an op
tion or return to a previous selection. "Help" button 151 

25 causes context-sensitive help to be displayed or other
wise provided. "Menu" button 152 causes a context
sensitive menu of options to be displayed, and "Update" 
button 153 will update the options displayed based on 
the user's input, while home button 154 allows the user 

so to return to a default display of options. One of the op

tions is the Favorites or Bookmarks list. A representative 
list is shown in FIGURE 3 as a pull-down menu 155 on 
the television screen. "PgUp" and "PgDn" buttons 156 
and 158 allow the user to change the context of the dis-

35 play in display-sized blocks rather than by scrolling. The 
message button 160 allows the user to retrieve messag
es. 

In addition to, or in lieu of, remote control unit 106, 
an infrared keyboard (not shown) with an integral point-

40 ing device may be used to control data processing unit 
102. The integral pointing device is preferably a track
point or button type of pointing device. A wired keyboard 
(also not shown) may also be used through keyboard 
connection 120, and a wired pointing device such as a 

45 mouse or trackball may be used through mouse port 
122. When a user has one or more of the remote control 
unit 106, infrared keyboard, wired keyboard and/or 
wired pointing device operable, the active device locks 

out all others until a prescribed period of inactivity has 
50 passed. 

Referring now to FIGURE 2, a block diagram for the 
major components of data processing unit 102 in ac
cordance with a preferred embodiment of the present 
invention is portrayed. As with conventional personal 

55 computers, data processing unit 102 includes a moth
erboard 202 containing a processor 204 and memory 
206 connected to system bus 280. Processor 205 is 
preferably at least a 486 class processor operating at or 

5 
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above 100 MHz. Memory 206 may include cache mem
ory and/or video RAM. Processor 205, memory 206, and 
system bus 208 operate in the same manner as corre
sponding components in a conventional data process
ing system. 

Video/TV converter 210, located on motherboard 
202 and connected to system bus 208, generates com
puter video signals for computer monitors, a composite 
television signal, and an S-Video signal. The function
ality of Video/TV converter 210 may be achieved 
through a Trident TVG9685 video chip in conjunction 
with an Analog Devices AD722 converter chip. Video/ 
TV converter 210 may require loading of special oper
ating system device drivers. 

Keyboard/remote control interface unit 212 on 
motherboard 202 receives keyboard codes through 
controller 214, regardless of whether a wired keyboard/ 
pointing device or an infrared keyboard/remote control 
is being employed. Infrared remote control unit 106 
transmits signals which are ultimately sent to the serial 
port as control signals generated by conventional 
mouse or pointing device movements. Two buttons on 
remote control unit 106 are interpreted identically to the 
two buttons on a conventional mouse, while the remain
der of the buttons transmit signals corresponding to key
strokes on an infrared keyboard. Thus, remote control 
unit 106 has a subset of the function provided by an in
frared keyboard. 

Connectors/indicators 216 on motherboard 202 
provide some of the connections and indicators on data 
processing unit 102 described above. Other connec
tions are associated with and found on other compo
nents. For example, telephone jacks 116 and 118 are 
located on modem 222. The power indicator within con
nectors/indicators 216 is controlled by controller 214. 

External to motherboard 202 in the depicted exam
ple are power supply 218, hard drive 220, modem 222 
and speaker 224. Power supply 218 is a conventional 
power supply except that it receives a control signal from 
controller 214 which effects shut down of all power to 
motherboard 202, hard drive 220 and modem 222. In 
some recovery situations, removing power and reboot
ing is the only guaranteed method of resetting all of 
these devices toa known state. Thus, power supply 218, 
in response to a signal from controller 214, is capable 
of powering down and restarting data processing unit 
102. 

Controller 214 is preferably one or more of the 805x 
family controllers. Controller 214 receives and process
es input from infrared remote control 106, infrared key
board, wired keyboard, or wired mouse. When one key
board or pointing device is used all others are locked 
out (ignored) until none has been active for a prescribed 
period. Then the first keyboard or pointing device to gen
erate activity locks out all others. Controller 214 also di
rectly controls all LED indicators except that indicating 
modem use. As part of the failure recovery system, con
troller 214 specifies the boot sector selection during any 

power off-on cycle. 
Hard drive 220 contains operating system and ap

plications software for data processing unit 102, which 
preferably includes IBM DOS 7.0, a product of lnterna-

5 tional Business Machines Corporation in Armonk, New 
York; an operating system such as Windows 3.1 (or 
higher), a product of Microsoft Corporation in Redmond, 
Washington; and Netscape Navigator (Version 1.0 or 
higher), a product of Netscape Communications Corpo-

10 ration in Mountain View, California. Minor modifications 
of these software packages may be desirable to opti
mize performance of data processing unit 102. Also, it 
is highly desirable to update one or more of these "off
the-shelf" programs as well as the other software used 

15 by the present invention by downloading new versions 
of the code via the Internet. Web appliance includes ap
propriate control software to facilitate such download
ing. Hard drive 220 also stores data, such as the list of 
favorite Internet sites or unviewed downloads from one 

20 or more Internet site(s). A cache controller program 225 
run by the processor is used to administer and manage 
these downloads as will be described below. 

Modem 222 may be any suitable modem used in 
conventional data processing systems, but is preferably 

25 a 33.6 kbps modem supporting the V.42bis, V.34, V. 17 
Fax, MNP 1-5, and AT command sets. To maintain the 
slim height of data processing system 1 02, modem 222 
is preferably inserted into a slot mounted sideways on 
motherboard 202. Modem 222 is connected to a physi-

so cal communication link 227, which, in turn, is connected 
or connectable to the World Wide Web of the Internet 
(not shown). As is well-known, the World Wide Web is 
the Internet's multimedia information retrieval system, 
based on the Hypertext Transfer Protocol (HTTP), which 

35 provides users access to files using Hypertext Markup 
Language (HTML). A link activity monitor 229 deter
mines the extent to which the communication link 227 
is being utilized at a given point in time. The link activity 
monitor may be a hardware-based controller or a soft-

40 ware application run by the processor. 
A Web server, sometimes referred to as a Web site, 

supports hypertext documents in directories and files 
accessible through the Uniform Resource Locator. Typ
ically, all hypertext documents available at a particular 

45 Web site are considered part of the same domain (e.g., 
www.domainname.com). Pages that are local to the do
main usually are identified by a relative link, which is a 
reference to a path and/or filename within the domain, 
e.g., ,'VWW.domainname.com/path/html1. A representa-

50 tive Web server is illustrated in FIGURE 7 below. 
Those skilled in the art will recognize that the com

ponents depicted in FIGURES 1 A-1 D and 2 and de
scribed above may be varied for specific applications or 
embodiments. 

55 It is desired to enable a user of the data processing 

6 

system to browse the Web "off-line". This function is pro
vided by the cache controller 225. The cache controller 
may be a piece of dedicated hardware, or it may be an 
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application program run by the processor. In the pre
ferred embodiment, cache controller 225 is implement
ed as a software program upgradable through Internet 
downloads. 

As noted above, during one or more on-line brows
ing sessions, a viewer may compile a list of "favorite" or 
"bookmark" Web sites that he or she desires to revisit. 
All or any portion of this list may also be designated for 
access off-line so that the content of such sites may be 
downloaded and stored in a dedicated cache of the hard 
drive for later viewing, preferably off-line. The cache 
controller program thus includes a control engine 231 
(preferably implemented in software run by the proces
sor) for controlling the modem 222 to dial up and con
nect to the Internet site(s) automatically (e.g., each night 
while the appliance is unattended). As seen in FIGURE 
4, each favorite Web site is associated with a server 
URL queue 235. A server URL queue 235 is a data 
structure that identifies the URL of the Web site as well 
as one or more HTML links spawned from (i.e. located 
within) the page. Preferably, the server URL queue 235 
includes only relative links, although this does not have 
to be the case in all embodiments. Moreover, although 
the queue 235 is shown as a dedicated portion of the 
memory 206, this is not a requirement, as the queue 
may be a linked list or any other convenient data struc
ture. 

In a representative embodiment, the user will not 
have the ability to set the time period during which the 
engine will cache Internet site content; rather, this time 
period is predetermined by the network service provider. 
Generally, this time period will be restricted, e.g., one 
(1) hour per night. Therefore, the cache controller pro
gram 225 also includes an optimization routine to en
sure that the modem 222 is used to its maximum capa
bility during the restricted period of time that Internet 
sites are cachable to the hard drive 220. Moreover, the 
optimization routine includes a "load balancing" function 
to ensure that content identified by the server URL 
queues is equitably cached during the download period. 
As will be seen, this enables the viewer to obtain a sig
nificant percentage of the downloads that he or she de
sires. 

This optimization routine is now described with ref
erence to the flowchart of FIGURE 5. The primary 
processing of the routine begins at step 250 with a test 
to determine whether it is time to stop the process, i.e. 
whether the predetermined download period has ex
pired. As discussed above, in an exemplary embodi
ment, this download period is one (1) hour, although it 
should be appreciated that other time period(s) may be 
used as well. This period may also be selectively adjust
ed if desired, but typically not by the user. If the outcome 
of the test at step 250 is positive, the primary processing 
routine is complete at step 252. If more time is available, 
then the routine continues at step 254 to query the ac
tivity on the communication link 227 to which the modem 
222 is connected. Step 254 determines how much 

"bandwidth" is being used since a last iteration or cycle 
(of the routine) by receiving information from the link ac
tivity monitor 229. The routine then continues at step 
256 to test whether the measured link activity meets 

5 some peak usage criteria. 
As discussed above, goal of the present system is 

to maximize download throughput to the cache during 
the download period. The peak usage criteria generally 
is dependent on conditions on the communication link, 

10 the modem type, or such other criteria as may be pre
determined or defined. Thus, for example, peak usage 
criteria may be defined by an average link utilization for 
a monitored interval exceeded by some preset limit be
tween 0-100%. Or, the peak usage criteria may be 

15 based on some predefined limit on the number of out
standing HTTP GET requests that are issued from the 
cache manager to the network. A given HTTP GET re
quest is used to request download of the content from 
a given Web site. Thus, for example, the peak usage 

20 criteria may be defined to include: not less than N total 
outstanding HTTP GET requests, not more than M total 
outstanding GET requests (M>N), and so on. It will be 
appreciated that any other convenient "peak usage" cri
teria may also be used in the comparison at step 256. 

25 If the link activity meets the peak usage criteria, then 
the modem 222 is being used to its maximum capacity. 
As a result, the outcome of the test at step 256 is positive 
and the routine loops back to step 258, which is indicat
ed as a delay. This box reflects that no more content 

so requests are submitted. The routine then returns to step 
250, as previously described. 

If, however, the link activity does not meet the peak 
usage criteria, then, in effect, the modem is not being 
used to its maximum capacity. This is a negative out-

35 come of the test at step 256. As a result, the routine 
continues at step 260 to obtain another URL from a serv
er URL queue. The particular way in which this is ac
complished will be described below, but it will be appre
ciated that this includes a balancing function to ensure 

40 that content identified by the server URL queue(s) 235 
is cached equitably during the session. At step 262, a 
test is made to determine whether a URL was obtained 
from a queue. If not the routine continues by testing at 
step 263 whether the total number of outstanding re-

45 quests is greater than 0. If the result of the test at step 
263 is positive, then the routine returns to the path of 
the delay 258 and returns. If the result of the test at step 
263 is negative, meaning that no more outstanding re
quests exist, the routine is done and terminates. This 

50 outcome would occur, for example, if there were no 
more unserviced URLs on any server URL queue. If a 
URL was obtained at step 260, the outcome of the test 
at step 262 is positive, and the routine continues at step 
264 to submit the URL request to the cache controller. 

55 Although not described in detail here, it should be ap
preciated that the cache controller then processes the 
request in a known manner to initiate the download proc
ess. The routine then continues at 266 to increment a 
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count of the number of outstanding requests. This 
number may be a total for the overall sessions, or a per 
server URL queue count, or both. After step 266, the 
routine returns again through the delay loop and recy
cles until the outcome of the test at step 250 indicates 
that the download session is complete. 

It should be appreciated that the flowchart shown in 
FIGURE 5 is merely representative of the processing 
flow. The precise sequence flow illustrated is not meant 
to be taken by way of limitation. Thus, for example, the 
step of obtaining a URL (shown as step 260) could be 
carried out before querying the link activity (at step 254), 
and so on. 

According to a feature of the preferred embodiment, 
it is desired to "load balance" the content downloads 
from the "favorite" Web sites so that the user obtains as 
broad a range of content as is possible during the re
stricted download period. As a result, Web servers that 
are slow or busy (even during the off-peak hour) do not 
impact adversely the downloading process. This is 
achieved by implementing a so-called "fairness policy" 
during the download process. In the preferred embodi
ment, this means that each server on the favorites list 
has an opportunity to deliver content to the client during 
the caching session. In particular, some policy designed 
to achieve equitable caching of the content identified by 
the one or more server URL queues 235 is implemented 
for this purpose. The specific policy may be as simple 
as a "round robin" policy under which a particular URL 
is taken off each server URL queue (in first in, first out 

order) irrespective of the number of relative links within 
a particular queue. Thus, for example, during a first it
eration of step 260 discussed above, the first URL is tak
en from the first server URL queue. At the next iteration, 
the first URL is taken from the second server URL 
queue, and so on. Alternatively, the policy may start with 
a particular server URL queue but then limit the number 
of outstanding requests per server before requests for 
another server are used. In this example, the fairness 
policy wou Id dictate that "never more than x outstanding 
requests per server" would be used. Thus, the first x 
URLs (which would include the home page and x-1 rel

ative links) would be taken from the first server URL 
queue before using the URLs from a second server URL 
queue, and so on. Another fairness policy could be 
based on the total number of bytes received from a par
ticular server, irrespective of the number of URL re
quests generated from a particular server URL queue. 

In this manner, the policy could restrict the total number 
of bytes cached from any particular server. Another ap
proach to fairness would be limit the link depth of docu
ments retrieved from a particular server. A link depth lim
itation would ensure that a page with a large number of 
nested or embedded links would not unnecessarily bias 
the download process to the exclusion of other servers. 
Still another approach would be to identify certain types 
of sites on the favorites list and serve such sites last 
because they would otherwise conserve too much of the 

download cycle. Thus, for example, a directory site (with 
thousands of links) might be identified and placed on the 
backend of the service list to ensure that the other sites 
get their chance to contribute to the download. 

5 Of course, one of ordinary skill will appreciate that 
the above examples are not mutually exclusive and are 
not limiting, so that any fairness policy that has a goal 
of ensuring that each server on the favorites list has at 
least an opportunity to contribute to the download may 

10 be employed (irrespective of whether content is actually 
received by the client during the session). Thus, the 
above examples are merely representative of the types 
of criteria that may be used to implement a fairness pol
icy. One or more of these examples may be combined 

15 to provide even more fine tuning of the precise amount 
of content cached from each of the favorite sites during 
the download session The result of this load balancing 
approach is that each server at least has a theoretical 
and practical opportunity to contribute content; the user 

20 thus obtains a significant percentage of the favorite sites 
requested, even though some of the particular content 
may not be downloaded during the actual session. This 
is typically not a problem, however, since the cache will 
usually retain a copy (albeit possibly outdated) of the 

25 particular content that does not make it down to the 
cache during a particular download session. Thus, the 
viewer will still have a "complete" version of the favorite 
site, and the load balancing process ensures that he or 
she will have a broader scope of the overall list. 

so Referring now to FIGURE 6, a flowchart is shown 

of the process response routine that is run for each GET 
request submitted to the network by the cache manager 
at step 264 of FIGURE 5. It begins at step 270 by dec
rementing the count of the number of outstanding re-

35 quests, since the particular request has been delivered 
to the network for service. At step 272, a test is run to 
determine whether a timer has expired for a particular 
request without the document being received. If the re
sponse to the test at step 272 is negative, the document 

40 has been received and the routine continues at step 274 

to parse the document links. Although not meant to be 
limiting, during this step duplicate URLs or links that 
have already been visited are stripped from the docu
ment and thus are not returned back to the server URL 

45 queue. In addition, non-local links (except possibly im
ages, e.g., .gif or .jpeg files) are also stripped from the 
document. Removal of such links ensures that more ef
ficient processing of the document may be achieved 
during the next download session involving the docu-

50 ment. Although the above processing is desired, other 
types of intelligent processing may be applied to the re
turned document. Thus, for example, the step may in
clude a command to follow a certain type of string, or to 
limit the link depth of the document, or to apply a byte-

55 count restriction, and so on. The particular type of intel
ligent processing is not limited in any way, and any tech
nique that may be useful in facilitating the subsequent 
download process may be employed. After step 27 4, the 
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routine is done. 
If the outcome of the test at step 272 is positive, 

which indicates that the document has not yet been re
ceived in response to the original request, the routine 
continues at step 276 to test whether a retry count has 
run a predetermined number of times. If so, the routine 
terminates. If not, the routine continues at step 278 to 
re-queue the request to the head of its particular server 
URL queue and to increment the retry counter for this 
particular request. By placing the URL request at the 
head of the server URL queue, it has a better chance of 
being re-serviced quickly (depending, of course, on the 
particular fairness policy being implemented). After step 
278, the process terminates. 

Turning nowtoFIGURE 7, a block diagram is shown 
of a representative Web server platform which supports 
content to be downloaded to the Web client. This plat
form is representative of a Web site. The platform 312 
comprises an I BM RS/6000 computer 318 (a reduced 
instruction set of workstation) running the AIX Operating 
System 320 (Version 4.1 or above) and a Web server 
program 322, such as Netscape Enterprise Server Ver
sion 2.0, that supports interface extensions. The plat
form 312 also includes a graphical user interface (GUI) 

324 for management and administration. The various 
models of the RISC-based computers are described in 
many publications of the IBM Corporation, for example, 
RISC System/6000, 7013 and 7016 POWERstation and 
POWERserver Hardware Technical Reference, Order 
No. SA23-2644-00. The AIX operating system is de

scribed in AIX Operating System Technical Reference. 
published by IBM Corporation, First Edition (November 
1985), and other publications. While the above platform 
is useful, any other suitable hardware/operating system/ 
web server combinations may be used. 

The Web Server accepts a client request and re
turns a response. The operation of the server 322 is gov
erned by a number of server application functions 
(SAFs), each of which is configured to execute in acer
tain step of a sequence. This sequence, illustrated in 
FIGURE 8, begins with authorization translation (Auth
Trans) 330, during which the server translates any au
thorization information sent by the client into a user and 
a group. If necessary, the AuthTrans step may decode 
a message to get the actual client request. At step 332, 
called name translation (Name Trans), the URL associ
ated with the request may be kept intact or it can be 
translated into a system-dependent file name. a redirec

tion URL or a mirror site URL At step 334, called path 
checks (PathCheck), the server performs various tests 
on the resulting path to ensure that the given client may 
retrieve the document. At step 336, sometimes referred 
to as object types (ObjectType), MIME (Multipurpose In
ternet Mail Extension) type information (e.g., text/html, 
image/git, etc.) for the given document is identified. At 
step 338, called Service (Service), the Web server rou
tine selects an internal server function to send the result 
back to the client. This function can run the normal serv-

er service routine (to return a file), some other server 
function (such as a program to return a custom docu
ment) or a CGI program. Our prime concern here is the 
situation where the server function runs a CG I program 

5 resident on the Web server. At step 340, called Add Log 
(AddLog), information about the transaction is recorded. 
At step 342, called Error, the server responds to the cli
ent when it encounters an error. Further details of these 
operations may be found in the Netscape Web Server 

10 Programmer's Guide, Chapter 5, which is incorporated 
herein by reference. 

Thus, the Web server includes a known set of server 
application functions (SAFs). These functions take the 
client's request and other configuration data of the serv-

15 er as input and return a response to the server as output. 
Referring back to FIGURE 7, the Web server also in
cludes an Application Programming Interface (API) 326 
that provides extensions to enable application develop

ers to extend and/or customize the core functionality 
20 thereof (namely, the SAFs) through software programs 

commonly referred to as "plug-ins". 
In the preferred embodiment, the optimization rou

tine comprises a set of instructions (program code) in a 
code module resident in the memory of the processor 

25 of the data processing system. Alternatively, the routine 
may be program code resident in a random access 
memory of a computer. Until required by the computer, 
the set of instructions may be stored in another compu
ter memory, for example, in a hard disk drive, or in a 

so removable memory such as an optical disk (for eventual 

use in a CD ROM) or floppy disk (for eventual use in a 
floppy disk drive), or downloaded via the Internet or oth
er computer network. When the code is electronically 
delivered, a computer program product is said to com-

35 prise the program data (electronically delivered) stored 
in the substrate of a computer-readable storage medium 
such as the hard drive, floppy disk or other conventional 
storage media. In addition, although the various meth
ods described are conveniently implemented in a gen-

40 eral purpose computer selectively activated or reconfig
ured by software, one of ordinary skill in the art would 
also recognize that such methods may be carried out in 
hardware, in firmware, or in more specialized apparatus 
constructed to perform the required method steps. 

45 It will be appreciated that the client described herein 
may be any suitable computer or other device directly 
or indirectly connected or connectable in any known or 
later-developed manner to a computer network, such as 
the Internet, int ran et, ext ran et, etc., and may represent 

50 the data processing system described above, taken 
alone or in combination with a television set or other de
vice. 

Further, although the invention has been described 
in terms of a preferred embodiment in a specific envi-

55 ronment, those skilled in the art will recognize that many 
modifications, variations in hardware and operating sys
tem architectures, and so on, are possible. Thus, for ex
ample, the mechanism described herein may be imple-
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mented conveniently as a plug-in to a conventional 
browser program operating in a personal computer. 
Moreover, the preferred processing flow and steps may 
be altered. Thus, for example, it is not required that the 
process operate during a time-bounded downloading or 
caching session. The optimization technique may be 
conveniently applied in any Internet client that desires 
to cache content from a plurality of servers according to 
a fairness policy wherein each of the servers has an op
portunity to contribute to the download. 

Claims 

1. A method of retrieving content for delivery to a client 
(100) connectable to a network via a communica
tion link (227), the client including a cache, said 
method comprising the steps of: 

a server to remove non-local links. 

9. The method of any preceding Claim wherein the 
threshold level of the communication link is a given 

5 number of outstanding requests for content. 

10. The method of any of Claims 1-8 wherein the 
threshold level of the communication link is related 
to an average link utilization rate for a given moni-

10 tared interval. 

15 

11. The method of any preceding Claim wherein the 
content is downloaded to the cache during a prede
termined time period. 

(a) defining a set of servers from which content 20 

is desired to be retrieved and stored in the 
cache; 

12. The method of Claim 11, futher comprising the ad
ditional step of determining (250) whether a given 
download period has terminated, wherein said step 
of determining an activity level for the communica
tion link is performed if the given download period 
has not terminated; and wherein the additional re
quests for content are issued to the cache such that 
each of the servers at least has an opportunity to 
deliver content to the client during the given down

load period. 

(b) determining (254) an activity level for the 
communication link as content is being down-
loaded to the cache from the servers; and 25 

(c) if the activity level for the communication link 
is less than a threshold level, issuing (260) to 
the cache additional requests for content such 
that each of the servers of the set has an op-

13. The method as described in Claim 12 wherein the 
given download period is selectable. 

portunity to deliver content to the client. 30 14. The method as described in Claim 12 wherein the 

given download period is approximately one hour. 
2. The method of Claim 1 wherein the additional re

quests for content are issued to the set of servers 
as one request per server in an ordered sequence. 

3. The method of Claim 1 wherein the additional re

quests for content are issued to the set of servers 
up to a predetermined number of requests per serv
er in an ordered sequence. 

4. The method of any preceding Claim wherein the ad
ditional requests for content are issued to the set of 
servers based on predetermined parameters. 

5. The method of Claim 4 wherein the predetermined 
parameters include a link depth of a document lo-
cated on a particular server. 

6. The method of Claim 4 wherein the predetermined 
parameters include the number of bytes received in 
the cache from a particular server. 

7. The method of any preceding Claim further includ-
ing the step of processing the content received from 
a server to remove duplicative links. 

8. The method of any preceding Claim further includ-
ing the step of processing the content received from 

35 

15. The method of any preceding Claim, wherein said 
network is the World Wide Web, and said client and 
servers are a Web client and Web servers respec
tively. 

16. A computer program product for retrieving content 
for delivery to a client (100) connectable to a net-

40 work via a communication link (227), the client in
cluding a cache, the computer program product 
comprising a computer-readable storage medium 
having a substrate; and a program encoded in the 

45 

50 

55 

10 

substrate of the computer-readable storage medi
um, wherein the program comprises means for per
forming the method of any preceding claim. 

17. A computer comprising a modem (222) connected 

to a communication link (227); a processor (204); a 
memory (206) including a cache; a browser pro
gram running on the processor for providing World 
Wide Web information retrieval and including 
means for generating a list of Web sites to be down
loaded; a cache control program (225) running on 
the processor and including means for initiating 
download requests to the communication link 
based on the list of Web sites; and a policy control 
program running on the processor and including 
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means for issuing multiple HTTP GET requests to 
the cache control program to ensure that each of 
the Web sites on the list has an opportunity to con
tribute content during a given download session. 

18. Thecomputerofclaim 17, wherein the Web browser 
program includes menu means for generating the 

5 

list of Web sites to be downloaded during an off
peak download session; the cache control program 
includes means for receiving downloads that are 10 

stored in the cache for off-line browsing; and the 
cache control program ensures that each of the 
Web sites on the list has an opportunity to contribute 
content during a given download session. 

19. A data processing system (100) comprising a re
mote control unit (106) and a base unit (102) con
nectableto a monitor (104) for providing Internet ac
cess under the control of the remote control unit, 

15 

the base unit comprising the computer of claim 17 20 

or 18. 
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Description 

The present invention relates to an entity retrieving 
system connectable to at least one data source, said 
system having a memory into which a plurality of classes 
are stored, each class defining the structure of said en
tities, said structure comprising a plurality of property 
definitions, each property definition identifying property 
values to be retrieved dedicated to said property defini
tion, said property values being stored in said data 
sources, said system further comprising an interface 
and a processor connected to each other, wherein : 

(a) said classes comprise at least one dependent 
class hierarchically linked to at least one other 
class, said dependent class comprising additional 
property definitions specifying additional property 
values, in addition to the property values of the 
classes from which it depends, 
(b) said interface is provided for receiving a query 
and supplying said query to said processor, said 
query comprising an identifier for identifying a par
ticular class and at least one of said property values, 
(c) said processor being provided, under control of 
said query, for selecting, among said classes, said 
particular class dedicated to said identifier, and 
(d) said interface is further provided : i) for access
ing said data sources, under control of said proces
sor; ii) for retrieving property values pertaining to at 
least one particular entity that comprise said at least 
one of said property values; and iii) for outputting 
the retrieved entities. 

Such a system is known from US patent 5,560,005, 
which enables to transform entities stored in a plurality 
of remote, heterogeneous structured relational databas
es into a homogeneous data model. In this patent, sev
eral classes are defined, e.g. "SERVICE PROVIDER" 
forming an abstract class and "HOSPITAL", "PHYSI
CIAN" and •PRACTISE" forming derived base classes 
or dependent classes hierarchically linked to the 
"SERVICE PROVIDER" class. Classes dependent from 
the dependent classes may also occur. This forms an 
hierarchic modelled structure of the classes into which 
property values or data may be incorporated. A query 
supplied by a user to the known system is formed by a 
request comprising the class name and search argu
ments forming thus the identifier to be supplied to the 
system The system searches in the remote databases 
the table entries matching the provided search argu
ments and returns the property values of the table en
tries to the requester. 

A problem with the known system is that the system 
will return a number of data, from the found particular 
entities, i.e. only the properties to be incorporated in that 
particular class. This means that if the user selects a 
particular class and the entity to be returned belongs in 
fact to a dependent class hierarchically dependent from 

the particular class, the number of properties returned 
to the user will be limited to the properties to be incor
porated in that particular class. If the user wants to check 
if a particular entity pertains to a dependent class, he 

5 has to supply an additional query to the system, wherein 
the particular dependent class is mentioned. The more 
dependent classes there are and/or the more entities 
are found, the more time consuming this checking op
eration will be. 

10 This problem is solved in the system according to 
the invention, which system further comprises mutation 
means provided for cooperating with said memory, said 
processor and said interface and for establishing, for 
each particular entity to be retrieved, if said particular 

15 entity pertains to one of said dependent classes of said 
selected particular class, and retrieving, upon establish
ing that said particular entity pertains to one of said de
pendent classes of said selected particular class, said 
additional properties of said dependent class. In case a 

20 user requests now for entities belonging to a particular 
class, the mutation means of the system will check if the 
found entity also pertains to one of the dependent class
es of the particular class and, if this is the case, return 
the additional properties to be incorporated to the de-

25 pendent class. The answer to the request of the user 
will therefore be more complete than expected, without 
requiring the user to manually check if the entity belongs 
to a particular class. 

Preferably, agents are stored in the memory of the 
so system, each agent being dedicated to at least one of 

said classes, each agent being provided for cooperating 
with said interface for accessing at least one particular 
property value pertaining to said particular entity of said 
class, each agent comprising: (a) an address for ad-

35 dressing one of said data sources from which said par
ticular property values are to be retrieved; (b) a series 
of instructions indicating which data from the addressed 
data source are to be retrieved by said agent; and (c) at 
least one agent parameter for assigning, for each prop-

40 erty value to be retrieved, a portion of said data to one 
of said property definitions. In particular, a reliability pa
rameter is assigned to said agent. 

Such a reliability parameter enables to indicate how 
trustworthy the addressed data source is. In case for ex-

45 ample a first agent retrieves a first entity and a second 
agent retrieves a second entity, wherein the first entity 
is identical to the second entity except for one or more 
property values that are not equal to each other, the sys
tem may then, based on the reliability parameter of the 

50 agents, decide that one data source has provided a 
wrong property value or that there is one entity with an 
uncertainty concerning the property values that do not 
correspond or that those two entities in fact refer to two 
different entities. 

55 According to a preferred embodiment, said system 

3 

further comprises means for displaying the retrieved en
tities to a user and means for generating, upon receipt 
of said retrieved entities, at least one list, each list com-
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prising a plurality of property value ranges for subdivid
ing said retrieved entities, and said interface is further 
provided for enabling said user to select one property 
value range within one of said lists. 

Such lists are very convenient when a large number 
of entities have been retrieved by the system. With 
known systems, the user would have to scroll through 
the results, without having an idea how the entities are 
structured. In this case, a logical structure of the re
trieved entities is presented to the user, wherein the user 
can select a range. The entities belonging to that range 
will be shown to the user. This system enables thus to 
the user to view the results in a more structured way. 

The present invention further relates to a method 
for retrieving entities by using a system according to an
yone of the preceding claims comprising the steps of : 
a) receiving said query and supplying said query to a 
processor; b) selecting among said classes, said partic
ular class dedicated to said identifier, c) accessing said 
data sources, under control of said processor, d) retriev
ing property values pertaining to at least one particular 
entity that comprise said at least one of said property 
values and e) outputting the retrieved entities. Accord
ing to the invention, said method further comprises the 
step of establishing, for each particular entity to be re
trieved, if said particular entity pertains to one of said 
dependent classes of said selected particular class, and 
for retrieving, upon establishing that said particular en
tity pertains to one of said dependent classes of said 
selected particular class, said additional properties of 
said dependent class. 

The invention will now be described with reference 
to the annexed drawings, wherein • 

Figure 1 illustrates schematically a preferred em
bodiment of the entity retrieving system according to the 
present invention. 

Figure 2 illustrates schematically from which data 
sources the entities may be retrieved by the entity re
trieving system according to an alternative embodiment 
of the present invention. 

Figure 3 illustrates a database structure according 
to a preferred embodiment which is used for implement
ing the system according to the present invention. 

Figure 4 illustrates an example of a number of class
es with their hierarchy. 

Figure 5 illustrates an example of the attributes and 
contents of a class 

Figure 6 illustrates an example of an entity of the 
class according to Figure 5. 

Figure 7 illustrates an example of agents returning 
inconsistent and ambiguous property values. 

Figure 8 illustrates a display supplied to the user 
when a relatively large number of entities are retrieved 
by the system according to the present invention. 

Figures 9 to 11 illustrate examples of agents. 
As illustrated in Figure 1, the entity retrieving sys

tem 100 according to the present invention comprises 
a bus 102 to which a memory 105, an interface 111 and 

a processor 104 are connected. In particular, the mem
ory is formed by a main memory 106, such as a random 
access memory (RAM), a read only memory (ROM) 108 
and a storage device 110, such as a magnetic disk or 

5 optical disk. The interface comprises a display 112 for 
showing the retrieved entities to a user, an input device 
114 such as a keyboard enabling a user to input a query, 
a communication interface 118 and optionally a cursor 
control 116 such as a mouse. 

10 The system according to the invention is connecta-
ble to data sources, which may be internal to the system, 
for example data sources stored in the memory 105, 
and/or external to the system. For external data sourc
es, use is made of the communication interface 118 for 

15 connecting the external data source to the system. Data 
sources may be located in a host device 124, connected 
to the system through the intermediary of the local net
work 122 and a network link 120. Data sources may fur
ther be stored in a server 130 connected to the network 

20 122 through the intermediary of a communication net
work such as the Internet 128 which is accessible via 
an internet service provider (ISP) 126 or the like. 

Figure 2 shows an entity retrieving system 100 ac
cording to an alternative embodiment, wherein data 

25 sources are stored. The retrieved entities may be rep
resented to a plurality of user using a personal computer 
240 with a user interface, in particular a web browser. 
The personal computers are connected, through the in
termediary of network 122 to a network computer 126, 

30 in particular a web server, enabling a connection to the 
internet 128. The network computer comprises a mem
ory 105 into which several databases are stored, for ex
ample spreadsheets 242, internal web sites 244 or other 
databases 246. External data source formats may be 

35 formed by external databases 257, telnet sites 267 or 
public web sites 277, stored in respective memories 
255, 265 and 275 in respective computer systems 250, 
260, 270. It is also conceivable, according to another 
embodiment of the present invention, to have for exam-

40 pie video or sound data sources. The entity retrieving 
system of the present invention may be applied for re
trieving entities stored in data sources having different 
formats, such as will be described further. 

Referring to Figure 3, there is shown a possible da-
45 tabase structure used when implementing the entity re

trieving system according to the present invention. It 
forms a structured generic model or a so called "meta 
model" of a specific modelled structure, an example of 
which will be described when referring to Figures 4 to 6. 

50 It should be clear that this relational database structure 
is only one possible way to implement the present in
vention. In Figure 3, there are shown a number of tables, 
each table having a number of fields, each field defining 
a certain function. Many to one relationships between 

55 the fields are indicated by interconnecting lines with an 
indication "oo" on the many side and "1" on the one side. 
For example, instances 215 may have many attributes 
211 . Accordingly, there is an indication "=" on the many 

4 
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side of the Instance field 211-1 and an indication "1" on 
the one side of the Instance field 215-1. 

In Figure 3, distinction is made between a concep- 225-3 
tual layer 220 forming an intermediary between a data 
layer 210 and a visualisation layer 230. 5 

225-4 
CONCEPTUAL LAYER 

The conceptual layer 220 comprises fields describ-
ing how data is organised within a defined model. The 10 

main part of the conceptual layer 220 is formed by the 
classes 225. A class 225 pertains to a model 224. The 
model table enables to support multiple models and de-
pendent models. A specific model might be composed 225-5 
of a plurality of dependent models. For example, a bank- 15 

ing model might have an accounting and a lending de-
pendent model. The model table 224 comprises fields 
with the following meaning: 225-6 

224-1 

224-2 

Model is a unique identifier, in particular a 
number for identifying the model. For exam
ple, the banking model has number "1001 ", 
the accounting "1101" and the lending model 
"1102" 

20 225-7 

25 

6 

particular it is formed by a string of characters, 
e.g. "book" or "product". 
Description is provided for enabling the oper
ator maintaining the system to add annotation 
and comments for this class. 
Life Span indicates how long, for example in 
seconds, the entities belonging to that class 
should be kept in the memory of the system. 
For example a class in which the price of the 
entities is retrieved should have a relatively 
short life span, whereas a class from which 
the data is not quickly outdated may have a 
longer life span. 
Remote server: In case a class is defined in 
another model and/or in a remote data 
source, the address of this model I data 
source is mentioned in this field 
Model contains the model unique identifier 
224-1 to which the class is dedicated. 
Seed indicates an Attribute Definition unique 
identifier, which is the attribute field 221-1 as 
will be described further, indicating which val
ue is unique for each instance in the class. For 
example, a book may have as unique value 
its ISBN or ID number. 

224-3 

Name indicates the name of the model in a 
human readable manner. In the example giv
en above, this field would for example be 
"banking", "accounting• and "lending". 
Container : If the model is a dependent model, 
this field contains the unique identifier of the 
model from which it depends. For example the 
"accounting" model would have in this field 
the unique identifier of the banking model, i. 
e. "1001 ". It should be clear that a dependent 
model may be dependent of a dependent 
model. For example, the accounting model 
may comprise several dependent models, 
which would have in this field the number 
"1101 ". 

Each class can have a plurality of dependent class
es or can be a dependent class from a plurality of class
es. For this purpose, an Is A table 229 is provided for 

30 defining the hierarchy. It comprises the fields : 

224-4 

224-5 

224-6 

Author indicates the name or a user ID of the 
person that created this model. 
Origin : If this model has been imported from 
a data source, the address of the data source 
is indicated here. In case the data source has 
been accessed through the Internet, it would 
be an URL. 
Date Created indicates the creation date of 
the model. 

Each model 224 has at least one class 225. Each 
class 225 is provided for defining the structure of entities 
to be retrieved. The class table 225 comprises the 
fields: 

35 

40 

45 

50 

225-1 

225-2 

Class is a unique identifier for identifying the 55 

class, in particular a number. 
Name is another unique identifier for the class 
but in a format convenient for human use. In 

5 

229-1 

229-2 

229-3 

229-4 

Superclass comprising the unique identifier of 
a class, 
Subclass comprising the unique identifier of a 
dependent class of the superclass identified 
in field 
Level showing the number of intermediate 
classes between the superclass 229-1 and 
the possibly indirect subclass 229-2, wherein 
level O indicates that the superclass and sub
class are equal, level 1 indicates that subclass 
is a direct dependent class of the superclass, 
level 2 indicates that there is one intermediate 
dependent class between the subclass 229-2 
and the superclass 229-1, etc.; this multiple 
level architecture improves the performance 
of the system and 
Mutative indicating whether or not one or 
more mutation patterns or agents are dedicat
ed to the class. 

Each class has a plurality of attribute definitions. 
The attribute definitions table 221 comprises property 
definitions, with the following fields : 

221-1 

221-2 

Attribute is a unique identifier for an attribute 
definition, eg. a number 
Class identifies the class 225-1 that contains 
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this attribute as part of its structure 227-7 
Name is an identifier of the attribute in text for-221-3 

221-4 
mat 227-8 
Default Class is an identifier of another class 
if the property contains a reference to this oth- 5 

er class. For example a supplier attribute in a 227-9 

221-5 
product class could refer to a supplier class. 
Default Value comprises a default value in 
case the property value for this attribute is not 
found. 

One or a plurality of mutation patterns can be ded
icated to each class. The mutations table 223 comprises 
mutation pattern portion with one condition, for example 
book's pages is greater than or equal to 50. A mutation 
pattern may be formed by a plurality of conditions each 
condition being defined in a mutation pattern portion, for 
example book's pages is greater than or equal to 50 and 

price is less than $10. This table comprises the fields: 

223-1 

223-2 

Class is the identifier of the class 225-1 to 
which the mutation pattern element is dedicat
ed 
Attribute is the identifier of the attribute 221-1 

10 227-10 

15 

20 

227-11 

227-12 

227-13 

227-14 

on which a condition applies, for example the 25 227-15 
attribute pages 
Condition is an operator for example "greater 

8 

Time Out indicates how long an agent should 
wait when the data source is not responding 
Confidence indicates how trustworthy the 
property values retrieved from the data 
source (see origin 227-13) is 
Local indicates whether or not the agent is lo

cal; if an agent is local then the agent is only 
used for the class to which it is dedicated, not 
in its dependent classes 
Disabled indicates whether the agent is not to 
be used. This field is used for debugging and 
diagnostic purposes 
Authoritative• if this field is yes and if this 
agent receives an empty response to its re
quest, then the entity does not exist 
Mutator indicates whether this agent is a mu
tation agent 
Origin indicates the data source identity, in 
particular the path name of the data source 
from which the property values are to be re
trieved 
Content Class identifies the class 225-1 of the 
references returned by the agent if the agent 
is a content agent 
Code comprises the instructions, forming a 
parameterised query, to be executed when 
running the agent 223-3 

223-4 
than or equal to•, "equal to", "not equal to", ... 
Value is the value to which the property value 
should be compared, for example "50" 

When an agent applies the code 227-1 5, data is re
so turned comprising the requested property values. Each 

One or a plurality of agents can be dedicated to 
each class. The agents table 227 comprises the follow
ing fields: 

property value has to be extracted as a portion of the 
returned data. For this purpose, agent parameters are 
dedicated to the agent The agent parameters table 228 
comprises the fields : 

227-1 

227-2 

227-3 

227-4 

227-5 

227-6 

35 

ID is a unique machine readable identifier for 228-1 

the agent 
Class identifies the class to which the agent 228-2 
is dedicated 
Sequence is a number defining sequential or- 40 

der of invocation of the agents for a class (op
tional) It defines the agent's priority. If two 
agents are ready to be run, the one with the 
greater priority has precedence. The lower 
the sequence, the greater the priority. 45 

Description is an annotation for providing a 228-3 
human readable description of the agent 
Type specifies whether the agent is an at-

tribute agent or a content agent An attribute 
agent is provided for retrieving attributes while 50 

a content agent is provided for retrieving con-
tents. The difference between contents and 
attributes is explained further when referring 
to the attributes and contents tables 211 and 
21 3. 55 228-4 

Specialty specifies the nature of the data 
source the agent queries, e.g. ODBC, Web, 
Corba, Telnet 

6 

Agent identifies the agent 227-1 to which the 
agent parameter is dedicated. 
Key is a field dependent of the specialty 227-6 
of the agent; 
for ODBC agents, key is an index (e.g. 
1,2,3, ... ) assigned to each portion of data re
turned by a query; 
for Web agents, key is the identifier of the 
property definition to which the portion of data 
will be assigned 
Value is a field dependent of the specialty 
227-6 of the agent 
for ODBC agents, value is the identifier of the 

property definition to which the portion of data 
identified by the key field will be assigned 
for Web agents, value is the pattern used for 
identifying the portion of data to be extracted 
and assigned to the property definition indi
cated by the key field 228-2 
Type is a field dependent of the specialty 
227-6 of the agent 
for ODBC agents, this field is not used for Web 
agents, type is a code indicating whether to 
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perform pattern matching on the HTML or on 
the text without the HTML tags 

For the purpose of clarity, an example of agents with 
parameters is given in Figures 9 to 11, wherein the ref
erence numbers indicate in which field from Figure 3 the 
values are stored. Figure 9 gives an example of an at
tribute agent with specialty "ODBC", figure 10 a content 
agent with specialty "ODBC" and figure 11 an attribute 
agent with specialty "WEB". The fields provided below 
specialty are shown in function of the selected type and 
specialty. 

VISUALISATION LAYER 

The visualisation layer 230 is provided for compris
ing data from which a predetermined presentation of an 
entity is selected and produced. A view is here defined 
as what a group of users is allowed to see; it is repre
sented as a set of templates attached to classes. It 
should be noted that some classes can have no tem
plate for a given view, meaning that the user has no ac
cess to the data requested or that there is a view to be 
inherited from one classes from which the dependent 
class depends, or that a default view has been assigned. 

A class view table 233 is provided for determining 
a single template given a view and a class, or a single 
view given a template and a class or a list of classes 
given a template and a view. This table comprises the 
fields: 

233-1 

233-2 

233-3 

233-4 

Class View is a unique identifier, e.g. a serial 
number, for a class view 
Class is the unique identifier of the Class 
225-1 to which the class view is dedicated 
View is the unique identifier of the View 239-1 

to which the class view is dedicated 
Template is the unique identifier of the Tem
plate 235-1 to which the class view is dedicat
ed 

5 

231-2 

231-3 

Name is the name of the variable, for example 
supplier. 
Expansion is a value of a variable, in particular 
a template. 

Class views are dedicated to views. The view table 
239 comprises the definition of a view. A view represents 
what a group of users is allowed to see. A view is a set 
of templates assigned to classes. Each template is re-

10 trievable from the class view table, given the view and 
a class. The view table comprises the fields : 

239-1 
239-2 

15 

239-3 

239-4 

20 

239-5 

25 

239-6 

30 

View is a unique identifier for the view. 
Name is the name of the view, for example 
"Inventory managers" 
Description is provided for holding annota
tions 
Links is the text of a default link template for 
the view, which is used when no template of 
the type link (see 235-3) has been dedicated 
to a view. 
Generic template is a number identifying a de
fault template 237-1 used when more than 
one entity is found; although the user has re

quested for one entity, for example one book: 
this can occur when there is a "conflict of opin
ion" as will be explained further. 
Authentication indicates the name of a user's 
group if the present view is restricted to par
ticular users. A password could be requested 

for some particular views. This password pro
tection of views is performed with techniques 
known as such. 

35 Each class view is dedicated to a template. The 

40 

templates table 235 comprises data related for produc
ing a presentation of an instance of a class, for example 
HTML, XML or VRML presentations. This table compris
es the fields : 

235-1 
To each class view, one ore more class view map- 235-2 

Template is a unique identifier for a template 
Name is a text indicating the name of the tem

plate pings can be dedicated. The class view mappings table 
231 holds variable substitution data. When a template 235-3 
is processed, for example as HTML or VRML genera- 45 

tion, "value holders" such as "%supplier" are substituted 
by their values. A value holder can refer by name either 
to a class defined attribute, a class view mapping vari-
able or a template variable. An attribute has precedence 235-4 
over a class view mapping variable which has prece- 50 

dence over a template variable. In other words, the val- 235-5 
ue of a value holder in a template will default to the value 
of a template variable only as a last resort. The class 235-6 
view mappings table comprises the fields : 

231-1 Class view is a unique identifier of the Class 
View 233-1 to which the class view mapping 
is dedicated. 

55 235-7 

7 

Type indicates the type of the template, for ex
ample an object template (in particular an 
item), a space template (in particular a page), 
a link template (for representing a value of an 
attribute, in particular a hyperlink), . 
Specialty determines the presentation medi
um, for example HTML, VRML, XML, ... 
Description enables the manager of the sys
tem to add comments and annotations 
Content gives the actual text of the template, 
with embedded value holders 
Extent indicates spatial dimensions for three 
dimensional objects or spaces for VRML 
presentations 
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Each template may comprise a number of template 
attributes. The template attributes table 237 comprises 213-2 

instance to which the content pertains 
Attribute is the identifier of the attribute defi
nition 221-1 to which the cached attribute per
tains to 

template variables used in value substitution, as ex-
plained with reference to the class view mappings table 
231. The template attributes table comprises the fields : 5 213-3 Seed is the cached value or property value of 

the attribute. 
237-1 

237-2 
237-3 

Template is the unique identifier of the tem
plate 235-1 to which the template attribute is 
dedicated 
Name identifies the name of the variable 
Default value comprises, if applicable a de
fault value of that variable 

DATA LAYER 

In order to improve response time, instances or en
tities retrieved by the system according to the present 
invention are preferably cached. The content and at

tributes of instances are stored separately. This enables 
to cache for example the attributes of an instance and 
not its contents or vice versa. An instance is cached no 
longer than is permitted by its class's life span 235-4. 

The instance table 215 is provided for holding the 
instances or entities cached by the system according to 

the present invention. This table comprises the fields: 

215-1 
215-2 

215-3 

215-4 

Instance is a unique identifier of an instance 
Class is the identifier of the class 225-1 to 
which the entity or instance pertains 
Expiration indicates the moment when a 
cached instance expires. This moment is cal
culated on the moment the data is retrieved 
plus the life span indicated in the life span field 
225-4. 
Agent state is a list of agent identifiers 227-1 
that were used for retrieving the cached con

tents or attributes of an instance. 

The contents table 213 comprises the content, re
trieved by means of a content agent, of cached instanc
es. A content is a list of references to instances of a giv
en class. The content table comprises the fields: 

213-1 

213-2 

213-3 

Instance is the identifier 215-1 of the cached 
instance to which the content pertains 
Class is the identifier of the class 225-1 of the 
cached content 
Seed is a value from a list of values that 
makes up the content of an instance, that, to
gether with the content class, specifies an in
stance of that class. The content seeds form 
a portion of property values to be retrieved. 

The attributes table 211 comprises the attributes, 
retrieved by means of a content agent, of cached in
stances. This table comprises the fields : 

211-1 Instance is the identifier 215-1 of the cached 

Figure 4 illustrates an example of a store model 
having a plurality of classes: "PRODUCT", "BOOK", 

10 "AUDIO TAPE" and "BEST-SELLER". Classes "BOOK" 
and "AUDIO TAPE" are dependent classes from the 
"PRODUCT" class. A best-seller is a particular book. 
Therefore, the "BEST-SELLER" class depends from the 
class "BOOK". In case a class "VIDEO TAPE" has to be 

15 added to the store model, it can easily be added as a 
dependent class of the "PRODUCT" class. 

Each class has a number of property definitions, in 
particular attribute and content definitions. Referring to 
Figure 5, the "PRODUCT" class has for example the at-

20 tribute definitions 221 with name 221-3 "ID", "SUPPLI
ER" and "TYPE", wherein ID is a unique identifier for a 
particular product, the supplier attribute is a reference 
to a supplier from the "SUPPLIER" class, and type de
scribes the type of the product. ID and Type identify 

25 property values for simple data, e.g numbers or strings, 
whereas Supplier identifies a property value referring to 
another entity, e.g. a Supplier entity pertaining to the 
Supplier class. The default class 221-4 field for this 
property definition will therefore be "SUPPLIER". The 

30 "BOOK" class is a dependent class from the "PROD

UCT" class and inherits therefore all the property defi
nitions from the classes from which it depends. In addi
tion, it comprises additional property definitions, such as 
illustrated in Figure 5, i.e. the attributes "Title", "Author" 

35 and the contents "EDITION", "REVIEW", "CHAPTER 1 ", 
"CHAPTER 2". 

Attributes are "single-valued" in the sense that each 
attribute has only one value. The title of a book is a single 
piece of data. Content properties, on the other hand, re-

40 fer to open-ended lists of or references to other entities. 
For example, Chapters and Reviews are content prop
erties of a book; they list the book's chapters and re
views. Content properties can also be inherited. For ex
ample, the Sales content property of a Book could be 

45 inherited from Product. 
Figure 6 illustrates an example of a book entity hav

ing the following property values: "93-21123" as ID, 
"Doubleday" as Supplier, "Book" as Type, "War & 

Peace" as Title and "Tolstoy, Leo" as Author. The con-
50 tent properties refer to other entities. This entity is found 

by the system according to the invention after the user 
has input a request, for example : 

http://www.server.com/query.pl?Prod
uct=93-21123&View=Customer For such a query, it is 

55 assumed that a product can only be retrieved based on 
its ID number. In this case, the seed field 225-7 would 

indicate the unique identifier of the attribute definition 
for ID number. The search possibilities could be en-

8 
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hanced by permitting to indicate in a query any property 
value pertaining to a class. The request would have then 
for example the following format: 

http://www.server.com/query.pl?Product. 
I D=93-21 123& View=Customer 

The interface 111 receives this query and supplies 
it to the processor 104 of the system. The processor will 
select from the memory the "Product" class, since the 
user has keyed in Product as particular class. An agent 
dedicated to the Product class, is provided for retrieving 
the Supplier and Type property values based on the ID 
number. These property values are for example stored 
in an internal data source, for example a relational da
tabase 246 (see Figure 2). The agent comprises an ad
dress in field Origin 227-13 indicating the path name of 
the database 246 data source. In order to enable to re
trieve data from different types of data sources, there 
are provided different types of agents. For a relational 
database such as Oracle®, the agent is an ODBC agent 
type. The agent further comprises a series of instruc
tions indicating which data from the addressed data 
source are to be retrieved by the agent, for example : 

"Select Key, Type, Supplier FROM Products" 
The agent further comprises in its agent parameters 

228 for assigning, for each property value to be re
trieved, a portion of the data to one of the property def
in it ions. In this case, "Key" is assigned to "I □• property 
definition, "Type" to "Type" property definition and "Sup
plier· to "Supplier" property definition. 

This agent co-operates with the interface 111 for ac

cessing the data source, under control of the processor 
104 and for retrieving the requested data. In the exam
ple mentioned hereinabove, the following data will be 
returned: "93-21123"formingthe ID, "Doubleday"form
ing the Supplier and "Book" forming the type. This data 
is stored in the memory of the system and will be pro
vided to the user such as in known entity retrieving sys
tems. 

According to the invention, the system further com
prises mutation means. The system will in particular 
check if mutation patterns or mutation agents are dedi
cated to one of the dependent classes. This can in par
ticular be performed by verifying, for each dependent 
class, if the mutative field 229-4 is yes. In this case, there 
is checked if there are mutation patterns or mutation 
agents dedicated to the classes •sook" and "Audio 
Tape". A mutation pattern dedicated to the classes book 
comprises for example the condition : "If the Product 

Type= "book" then mutate the Product into a Book". The 
system thus verifies if the found property value for the 
product type falls within the condition. For this purpose, 
the processor compares the property values stored in 
the memory with the condition of the mutation pattern. 
In this case the retrieved property for the product type 
is a •soak". Consequently, a mutation occurs, wherein 
the class of the entity becomes "Book" and wherein the 
system will retrieve the additional property values per
taining to the class "Book". 

In particular, retrieving the additional property val
ues is again performed by one or several agents dedi
cated to this class. For example, an agent will be pro
vided for retrieving a book's author and title from a web 

5 site given the book's ID. Since the data will be retrieved 
from a web site, the agent type is in this case "Web". 
The address in the Origin field is in this case an URL of 
the web site where the data should be retrieved, the in
structions form in this case the steps required for ac-

10 cessing a web page where the requested data is shown. 
This is performed by providing the ID number 
"93-21123" and assigning this number to a correspond

ing parameter on the web site, for example LCCN 
Number. The agent further comprises agent parame-

15 ters, by means of which pattern matching is performed, 
wherein the property values are extracted from web con
tent by applying regular expressions, a known technique 
i.a. from "Mastering Regular Expressions" by Jeffrey E. 

F. Friedl, January 1997. For example the title property 
20 value could be found by searching on the page the ex

pression "TITLE : "and looking for a series of words after 
the expression and located between spaces. It will be 
clear that this technique is applicable to all web pages 
having a predetermined structured presentation of the 

25 data. The ID is for example mentioned after the expres
sion "LCCN NUMBER:" andtheauthoraftertheexpres
sion "Author/Other Name:". In the example given, the 
following additional property values are retrieved by the 
system : "War & Peace" as title and "Tolstoy, Leo" as 

30 author. 

Another agent could for example be provided for 
finding books chapters in a Telnet site given the book's 
ID. A further agent could be provided for accessing a 
relational database where book reviews are gathered 

35 from multiple sources, given a book's title and author. It 
should also be clear that the agents dedicated to a class 
to which the dependent class is hierarchically linked are 
also used. In this case, agents dedicated to the class 
products have already been processed, since book is a 

40 particular product and the user input the class "product" 
in his query. Now, the system has retrieved additional 
data, i.e. additional property values such as the title of 
the book, the author, reviews and chapters. This addi
tional data is supplied to the user, although he had re-

45 quested data relating to a product. The answer to the 
request of the user is automatically completed by the 
system according to the present invention with addition
al data which was unexpected by the user. 

When several agents are provided for retrieving, 
50 from different data sources, property values that should 

correspond, it may occur that some property values re
trieve are not equal to each other. For example, a cus
tomer's telephone number may be recorded differently 
in two data sources, or there might be three different 

55 authors for the same book title. In the first case, it is 
probable that the same customer has two phone num
bers (an inconsistency), in the second case, we may be 
dealing with three altogether different books (an ambi-
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guity). 

Inconsistencies and ambiguities are unavoidable 
when integrating multiple data sources that were not 
conceived together and that may not even be managed 
by the same organisation. It is an object to deal in an 
appropriate way with ambiguities and inconsistencies 

within data. The manner in which the system according 
to the invention deals with those problems will be ex

plained by means of an example. 

Assume that agents are looking for a Person named 
Bob Smith. An agent A looks for a person's address giv
en the person's name. Two agents B and C look for a 

person' age given the person's name, each agent tar
geting a separate data source. This example is illustrat
ed in Figure 7. 

The agent A returns with not one but two "Bob 
Smith", one living in New York and the other in Newark. 

The question is: Are we looking at two Bob Smith or only 
one but with a conflicting address? The answer depends 

on how much we trust agent A to be accurate or, in other 
words, how much we trust its data source to return cor

rect addresses. For this purpose, a reliability or confi
dence parameter 227-8 is assigned to the agent. Let's 
say we trust agent A for 100%. Then we have no choice 

but to see two Bob Smith and two entities are thus 
shown to the user. In case agent A has a confidence 
parameter of only 10%, then the system will show only 
one entity showing two possibilities for a property value, 
e.g. "New York OR Newark". 

Assume now agent A has a 100% reliability param

eter. Agent Band C for the Bob Smith in New York obtain 
his age. Both agree that it is 35. However agents B and 

C for the Bob Smith in Newark disagree about his age. 
Agent B indicates 24 and agent C 27. Are we looking at 
two Bob Smith living in Newark? In this case, Agents B 
and C have been declared as fallible. That they disagree 

is not sufficient grounds to see two separate Bob Smith 
living in Newark; so we simply record the fact that there 
is a "conflict of opinion" between data sources about the 
age the Bob Smith living in Newark. Because of ambi
guities and inconsistencies, a request to the system ac

cording to the invention to find an entity may end up re

turning more than one entity, with some "conflicts of 
opinion" about some of them. When this occurs, the user 
is presented with a display using the generic template 
239-5 for the requested view, e.g. a Web page, that 
gives a choice between these entities and highlights 
conflicts. 

In case agents Band C have substantially a same 
reliability parameter, which is relatively low, for example 
10%, then one entity will be presented to the user with 
an indication of two property values for the age : "24 OR 
27", such as illustrated in Figure 7. In case agents Band 
C have substantially the same reliability parameter, 

which is relatively high, for example 90%, then the sys
tems interprets that there are two distinct entities as be

ing two separate entities which will be presented to the 
user, each with its own age. In case agent Bis substan-

tially more reliable than agent C, for example agent Bis 
at least 25 % more reliable than agent C, then the sys

tem will rely on the property value retrieved by agent B, 
i.e. 24, and only the entity retrieved having this value 

5 will be presented to the user. 

Consequently, by providing a reliability parameter 

to the agents, the system interprets inconsistencies and 
ambiguities in property values, filters out unreliable 
property values and/or presents it in an appropriate 

10 fashion to the user. It should be noted that this provision 

of a reliability parameter could also be applied in other 
systems, in particular in systems without mutation 

means, and in general to any retrieving system provided 
for retrieving data from one or a plurality of data sources. 

15 Referring to Figure 4, there is shown a dependent 

class "Best-seller" dependent from the class "Book". 
Now that the product requested by the user has been 
determined by the system as being a book, the system 

will further verify if the found entity should not further be 
20 mutated to the class "Best-seller". A mutation agent, i. 

e. an agent the mutator field 227-12 of which indicating 
that the agent is a mutation agent, which agent is dedi
cated to the class "Best-seller" is for example provided 
for accessing an external database or web site compris-

25 ing a best-seller list. Based for example on the book's 

title and the author, the agent will search, in the same 
manner as explained hereinabove, in the addressed da

ta source for the requested data. If the agent finds the 
requested book in the database, this means that the en-

so tity is a best-seller and the found entity is mutated to the 

class "Best-seller" as explained hereinabove. On the 

other hand, if the requested entity is not present in the 
best-seller data source, for example the agent receives 

a message such as "Could not be located", this signifies 
35 that the book is not a best-seller and therefore a muta

tion will not be performed. 

The example of the mutation pattern described 
hereinabove had a single value condition with an oper
ator "equal to". In general, it should be noted that all 

40 types of conditions are conceivable, with all types of op

erators such as "larger than", "between ... and ... ". A list 

of single values is also conceivable. A mutation pattern 
could also have as condition °lf all the other mutation 
patterns from the same level fail, then mutate to this de-

45 pendent class". Such a mutation pattern signifies that 

the class to which the dependent classes of that level 
are hierarchically linked, is an abstract class, i.e. a class 
for which comprise no entities or instances. In the ex

ample given, if the store only sells books and audio 
50 tapes, the product class cou Id then be an abstract class, 

since every entity is either a book or an audio tape. The 
mutation pattern for audio tape would be "If product type 
is not a book then mutate to audio tape class". 

A further aspect of the present invention is the vis-
55 ualisation of the retrieved entities, in particular which 

property values are presented to the user based on its 

request. In the given example, the user has input in its 
query: "View=Customer", wherein all the found proper-

10 
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ties, except the supplier would be shown to the user. 
Another view could for example be a view for the staff, 
which view would require a password and provide in ad
dition to the property values mentioned (including the 
supplier property value) an indication of the stock of the 
product in the store. An additional agent or above men
tioned agent provided for retrieving the supplier and the 
type would be provided for retrieving in the internal da
tabase of the store, the numbers in stock of the request
ed product 

Based on the requested view, corresponding to 
views name 239-2, and the requested class correspond
ing to class name 225-2, a dedicated class view 233 is 
determined by the system, having a dedicated template 
233-4. The content field 235-6 of the template table 235 
will supply the instructions for producing the requested 
view to a user. 

In general, once an entity has been recovered from 
the data sources, it can be shown to the user who re
quested it How the entity is shown and how much of it 
is shown depends on the template that's used to gener
ate the presentation. Each template is dedicated to a 
class. A dependent class can inherit presentations from 
its classes from which it depends or can define its own 

templates. 
There are different kinds of templates, including : 

a page template to display an entity as a full page, 
for example, a Book page will show the book's title, 
author, price, availability etc.; 

an object template to display a summary of an entity 
in the page of another related entity, for example, a 
Book page would also show a list of its Reviews, 
each one summarized as a few lines and displayed 
using their object template; and 
a link template to display an attribute value, in par
ticular a hyperlinktoan entity, for example, the sum
mary of a Review listed in a Book page would in
clude a hyperlink to the Review page where the full 
review can be read. 

A user display, in particular a web page, is con
structed on the fly from the templates. Each template is 
in fact a parameterised web page or VRML scene or oth
er presentation to a user. The blanks are filled by the 
values of the entity's attributes and content properties 
before display. When the value filling a "blank" is a ref
erence to another entity then a hyperlink to that entity 

is automatically inserted. Hyperlinks are thus always 
correct and current, reflecting the data in the data sourc
es at the time of the request. 

If no template for a view on a class is defined (or 
inherited) for a given group of users, then no user be
longing to that group can see entities of that class. For 
example, there would be no views defined on the class 
Inventory for customers, meaning that customers could 
not peruse the Inventory. If an attribute of a class is not 
shown in a template for a given group, then no member 

of that group can see the value of that attribute. For ex
ample, the views for class Employee would include the 
Salary attribute only for the Manager group (meaning 
that only managers can see employee salaries). 

5 Between the moment an user requests to view an 
entity and the moment that entity is viewed for example 
as a Web page or a VRML scene or other presentation, 
a lot can happen as the relevant agents access data 
sources, triggering further agents until eventually all ac-

10 tivated agents are done. Instead of waiting for all agents 
to have completed before displaying a Web page, a 
more dynamic approach may preferably be applied, a 
technique which is known as "server pushU, showing a 
Web page as soon as some data is available about the 

15 requested entity and then refreshing the page automat
ically when new data is retrieved. In particular, when mu
tation is applied, the user will first see data relating to 
the requested class and upon refreshing, the user will 
also see the additional property values. This way, the 

20 user does not have to wait too long to get a feedback 
and may elect to follow a hyperlink before the entity is 
completely shown and while the incomplete page is 
waiting to be refreshed with additional property values. 

In a preferred embodiment, there is first checked 
25 which view is requested by the user and determined 

which properties should be supplied to the user. Based 
on this determination, only the agents required for the 
requested view are triggered, in order to supply more 
quickly the requested data to the user. 

so A further aspect of the present invention relates to 

supplying the results of a query input by the user in a 
more structured manner. Queries supplied to the system 
may lead in a large number of entities to be retrieved 
and presented to the user. With known systems, the us-

35 er would be confronted with long lists of results, in par
ticular hyperlinks, to scroll through. 

The system according to the present invention 
takes advantage of the fact that the retrieved entities are 
dedicated to a structured model and thus that it has 

40 some understanding of entities. It is thus possible to or

ganise long lists of entities. All entities belong to a class 
with defined properties. Using that knowledge, the sys
tem takes a long list and splits into smaller lists. Each 
smaller list represents entities falling within some range 

45 for a property value. For example, for a big list of Em
ployees, the system could break the list down according 
to employee ID. A first sub-list would contain references 
to employees with IDs less than 236 and the other small

er list would contain references to employees with IDs 
50 greater than 342. This example is illustrated in Figure 8. 

Since there is more than one property definition that 
can be used to create smaller lists, the system offers 
alternate subdivisions of the oversized content. This is 
in particular performed for each of the property values 

55 that may be viewed by the user. As illustrated in Figure 
8, smaller lists are created for the first name, last name, 

city and state. 
If the smaller sub-list is still too large for comfort, the 

11 
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system applies the same operation again on the sub
list, until the user reaches a list small enough to be laid 
out in full. This is performed automatically for example 
by assigning to the system a predetermined maximum 
number of entities that the sub-list may not be exceeded. 5 

property values are retrieved and presented to the 
user, by dynamically updating the users screen. 
7. A new query may be input by the user to the sys
tem, in particular by selecting a link in the presen
tation supplied to the user. 

Sometimes the amount of data that would be re
turned by an agent is so large that the system can only 
accept some of it from the data source and must discard 
the rest. Imagine what cou Id happen if an agent returned 
a million references to Customers. The manageable 
portion that is accepted by the system is displayed using 
the same technique. As the user accesses restricted 
subsets of the original list, a more specific query is sent, 
yielding a smaller number of references. Again that 
smaller number, for example 100,000, may still be too 
large to be all taken in by the system. Eventually though, 

The system according to the present invention im
proves the manner in which data is extracted from data 
sources, integrated into a model and presented to the 

10 user, in particular when the data has to be retrieved from 
a plurality of data sources which may have different for-
mats. 

15 Claims 

when the user has navigated to a narrow enough sub- 1. 
set, the highly constrained query will return a complete 
yet manageable set of answers which can all be accept-
ed and displayed by the system according to the present 20 

invention. 
Consequently, such a subdivision of the results or 

automatic indexing provides to the user a logical struc
ture of the retrieved entities, wherein the user can select 
a range. It should be noted that this provision could also 25 

be applied in other systems, in particular in systems 
without mutation means, and in general to any display-
ing system for displaying large sets of data. 

In summary, when a user supplies a query to the 
user, the following steps are performed, according to a 30 

preferred embodiment of the present invention: 

1. The query is received by the interface and sup
plied to the processor 
2. If required, the user is asked to enter a user ID 35 

and a password for authentication, in particular 
when the requested view is a password protected 
view 
3. The query is processed by the system 
4. A plurality of data sources, addressed by the 40 

agents, are accessed to retrieve data pertaining to 
the requested entities, which data is mapped into 
property values as defined in the agent parameters 
of the agent. 
5. The found entities are presented to the user ac- 45 

cording using templates dedicated to the requested 
view. In particular, this step may be performed be-
fore the previous step has been finished, in such a 
manner that the page presented to the user is dy
namically updated when more property values are 50 

retrieved. In case the number of results is too large, 
then the list of results is subdivided in smaller list 
indexed according to several property values and 
presented to the user. The user may select one of 
these smaller lists. 55 

6. Meanwhile, there is checked if mutation of each 
found entity should occur, using mutation patterns 
and mutation agents. If mutation occurs, additional 

12 

An entity retrieving system connectable to at least 
one data source, said system having a memory into 
which a plurality of classes are stored, each class 
defining the structure of said entities, said structure 
comprising a plurality of property definitions, each 
property definition identifying property values to be 
retrieved dedicated to said property definition, said 
property values being stored in said data sources, 
said system further comprising an interface and a 
processor connected to each other, wherein 

(a) said classes comprise at least one depend
ent class hierarchically linked to at least one 
other class, said dependent class comprising 
additional property definitions specifying addi
tional property values, in addition to the prop
erty values of the classes from which it de
pends, 
(b) said interface is provided for receiving a 
query and supplying said query to said proces
sor, said query comprising an identifier for iden
tifying a particular class and at least one of said 
property values, 
(c) said processor being provided, under con
trol of said query, for selecting, among said 
classes, said particular class dedicated to said 
identifier. and 
(d) said interface is further provided 

i) for accessing said data sources, under 
control of said processor, 
ii) for retrieving property values pertaining 
to at least one particular entity that com
prise said at least one of said property val
ues and 
iii) for outputting the retrieved entities, 

characterised in that 
said system further comprises mutation means pro
vided for cooperating with said memory, said proc
essor and said interface and for establishing, for 
each particular entity to be retrieved, if said partic-
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ular entity pertains to one of said dependent classes 6. A system according to anyone of the claims 3 to 5, 
of said selected particular class, and retrieving, up- wherein said agent comprises a speciality indicator 
on establishing that said particular entity pertains to for indicating the type of the addressed data source. 
one of said dependent classes of said selected par-
ticular class, said additional properties of said de- 5 7. A system according to anyone of the claims 3 to 6, 
pendent class. wherein said agent comprises an authoritative indi-

cator for indicating that if the property values re-
2. A system according to claim 1, wherein trieved by said agent are empty, then an indication 

that the entity does not exist is shown to a user of 
(a) said mutation means comprise a mutation 10 the system 
pattern dedicated to said dependent class, said 
mutation pattern comprising at least one condi- 8. A system according to anyone of the preceding 
tion, each condition assigning at least one pre- claims, said system further comprising means for 
determined property value range to one of said displaying the retrieved entities to a user, said sys-
property definitions of said class to which said 15 tern further comprises means for generating, upon 
dependent class is hierarchically linked, and receipt of said retrieved entities, at least one list, 
(b) said mutation means are further provided each list comprising a plurality of property value 
for establishing if said particular entity pertains ranges for subdividing said retrieved entities, and 
to said dependent class by verifying if the prop- said interface is further provided for enabling said 
erty value dedicated to said property definition 20 user to select one property value range within one 
of said particular entity falls within said prede- of said lists. 
termined property value ranges. 

9. A system according to anyone of the preceding 
3. A system according to claim 1 or 2, into which mem- claims, into which memory a plurality of models are 

ory agents are stored, each agent being dedicated 25 stored, wherein each of said classes are assigned 
to at least one of said classes, each agent being to one of said models. 
provided for cooperating with said interface for ac-
cessing at least one particular property value per- 10. A method for retrieving entities by using a system 
taining to said particular entity of said class, each according to anyone of the preceding claims com-
agent comprising. 30 prising the steps of: 

(a) an address for addressing one of said data (a) receiving said query and supplying said 
sources from which said particular property val- query to a processor; 
ues are to be retrieved, (b) selecting among said classes, said particu-
(b) a series of instructions indicating which data 35 lar class dedicated to said identifier, 
from the addressed data source are to be re- (c) accessing said data sources, under control 
trieved by said agent, of said processor, 
(c) at least one agent parameter for assigning, (d) retrieving property values pertaining to at 
for each property value to be retrieved, a por- least one particular entity that comprise said at 
tion of said data to one of said property defini- 40 least one of said property values and 
tions. (e) outputting the retrieved entities, 

4. A system according to claim 3, wherein said muta- characterised in that said method further comprises 
tion means are further provided the step of 

45 

(a) for establishing if said agent comprises a (f) establishing, for each particular entity to be 
mutation indicator indicating that said agent is retrieved, if said particular entity pertains to one 
a mutation agent, and of said dependent classes of said selected par-
(b) for establishing if said particular entity per- ticular class, and 
ta ins to said dependent class by verifying if said 50 (g) retrieving, upon establishing that said par-
agent has established that said at least one par- ticular entity pertains to one of said dependent 
ticular property value pertaining to said partic- classes of said selected particular class, said 
ular entity is present, upon establishing that additional properties of said dependent class. 
said agent comprises said mutation indicator. 

55 

5. A system according to claim 3 or 4, wherein a reli-
ability parameter is assigned to said agent. 

13 

IPR2023-00332 Page 00224



.... .,:
. 

-
-
-
-
-
-
-

I 
-
-
-
-
-
-
-
-

-
-

,-
-

11
1 

-
-
-
-
-
-

-
-

I 
--v

 I
 

1
-

-
-
-
-
-
-

I 
I 

r -
.
.
-
-
-
-
-

I 
I 

10
6 

I 

I 
-

I 
-

'
-
-
~

~
,
 

I 
I 

I 
L

.
.
-
~

,
 

-
I 

I 
!._

_ 
I 

11
2 

I 
-,

.,
..

 -
-
-

-
-
\
1

0
5

 
I
L

-
-
-
-

I 
I 

I 
I 

I 
I 

I 
I 

-
I 

\ I
 

11
4 

IL
 

I I I I I I I I I I I 
11

6 

I 
-
-

.....
 -

- F
ig

. 
1 

10
2 

10
4 

r- 1 
-

-
,
 

I 
I 

I I 
_ 

I 
L

 _
_

_
_

_
_

 y
1

1
1

 

12
0 

12
8 

12
4 

m
 

"t
i 

0 8l (,
J

 ~ )>
 

I\
) 

IPR2023-00332 Page 00225

EP 0 883 068 A2

oO
“I—

xt
N—

oO oO
oF co “C3) N _—

 
IPR2023-00332 Page 00225



24
0 

24
0 

.... (1
1 

27
0 

F
ig

.2
 

24
0 

P
U

B
LI

C
 

W
E

B
 S

IT
E

 

~
 

24
0 

26
0 

27
5 

l\1,
1 I

 
11~

41 

124
21 

124
41 

124
6

1 
M

E
M

 

TE
LN

ET
 

S
IT

E
 

j2a
1I 

1/
2s

s 

10
5 

10
0 

12
8 

EX
T 

O
B 

125
71 

I
/
 25

5 

25
0 

m
 

"t
i 

0 8l (,
J
 ~ )>
 

I\
) 

IPR2023-00332 Page 00226



.... O
l 

f21
·0 .

. o
 ~t~·

 i.-~
~r .

 

3
. 

E~
pi

ra
tio

n 
~:A

a_
e!"

t S
t~

t~
_j

 

:·.·
:.·:

.·::
:.·.

·.·.
-.·.

·.·:
.·.·

:.·.
·.·.

·:.·
.·:.

·.·:
.·::

.v:
:::

.·::
:::

::.-
.·::

:::
:.·:

:::
:.·:

.·.·
. 

i 2
20

 -
C

on
ce

1i
tu

al
 L

ay
er

 

2~
1.

2A
t!~

~l
a~

.!!
L 

·11
-M

We
 

i 
2

-
0

-
• 

3-
N

-,m
e 

: 
4-

D
ef

au
lt 

Cl
as

s 
I 

5-
D

el 
au

lt 
V

al
ue

 

3-
C

on
di

tio
n 

,, 
4•

 V
al

ue
 

1
. 

S
IJ

l)e
lc

ia
ss

 
,2

-S
w

:l
im

 
:, 

3-
Le

ve
l 

4-
M

ut
ati

ve
, 

I.
_

 4
 

• 
• 

• 
• 

1 
• 

• 
..

 •
 

• 
•
,.

 
• 

• 
• 
~ 

• 
• 

~ 
• 

• 
• 

• 
• 

~ 
• 

• 

23
0 

-V
is

ua
liz

at
io

n 
La

ve
r 

2 3
 i-O

a.
s, 

Y
 i.:1

·.• 
M

 ap
pl

ng
' 

1-
0a

aV
IIW

I 
2-

Na
m

e 
3'.

 E
~p

an
si

~ 
. 

3-
V

ie
w

 
4-

Te
m

pl
at

e 
.... 

--
.. -

. 

...
...

. '
 ...

 ::
:::

 :: 
: ::

 : :
: :

 : ::
 :t

:: 
:: 

: ::
 : :

 : ::
 : :

:: 
: ::

 :: 
: : 

'12
· N

am
e 

. 
J.

 D
es

cr
ip

tio
n 

4-
Li

le
 S

pa
n 

5-
R

em
ot

e 
Se

rv
e,

 
6-

M
od

el
 

-
0

0

~

1 -
I 1

-M
od

el
 

7•
 S

ee
d 

F
ig

.3
 

2-
H

ar
ne

 
3-

Co
nl

ai
ne

1 
4-

.6
.u

th
o,

 
5-

O
rig

in
 

6-
D-

,te
 cr

ea
te

d 

2-
N

em
e 

3-
Ty

pe
 

4-
Sp

ec
ia

l\,
\I 

S·
 D

es
cr

ip
tio

n 
6-

C
on

le
nt

 
7-

E
x\

en
l 

3-
D

es
cr

ip
tio

n 

0
0

 .
, 
◄-

Li
nk

s 
. 

5-
G

en
et

ic
 T

 em
pl

ale
 

I 
6-

A
ut

he
nt

ic
at

io
n 

. 
~

-
·-

· -
. 

2 
ff

 l_
~n

~a
t~

 A
lt1

1b
u'

:: 
j 

II 
1

-
Te

rq
ila

le
 

2-
N

.sn
c 

3-
D

el
au

h 
V

al
ue

 
'
"
 
--

,.
--

:,
·,

· 
.
.
.
 

... 
' . ~ .

.. ;.
 . ~ ..

 ' ...
. ~ 

....
... 

' ~
 
' 

0
0

 

3-
Se

qu
en

ce
 

4.
 D

es
cr

ip
tio

n 
5-

Tl
,lp

e 
6-

Sp
ec

ia
lty

 
7-

T
im

eO
ut

 
8-

C
on

fid
en

ce
 

9.
 L

oc
al

 
1 o

. 0
 is

ab
le

d 
11

-A
ut

ho
nl

al
iv

e 
12

. M
ut

alo
1 

13
-O

ng
in

 
-1

4. 
Co

nt
en

t C
lsi

ss
 

15
-C

od
e 

~
ll

l'
~

~
:_

0
e
.t

e
r~

 _
 

1-
A

ge
nt

 
2-

Y,
ey

 
3-

V
el

ue
 

4.
 T

}•p
e 

..
..

..
..

 ..
 ..

.. 
,,

 
' 
..

..
..

. , 
...

. .
 

m
 

1J
 

0 8l (,
J
 ~ )>
 

I\
) 

IPR2023-00332 Page 00227



EP O 883 068 A2 

PRODUCT 

/ ~ 
BOOK AUDIO TAPE 

I 
BEST SELLER 

BOOK 

ATTRIBUTES 

(product) ID 

(product) Supplier 

(product) Type 

Title 

Author 

CONTENTS 

Edition 

Review 

Chapter 1 

Chapter 2 

Fig.4 

DEFAULT CLASS 

Supplier 

DEFAULT CLASS 

Edition 

Review 

Chapter 

Chapter 

Fig.5 

17 

IPR2023-00332 Page 00228



EP O 883 068 A2 

Boo 

,, f 1 I< I I{ V I l :, 

(Product) l~::--f93-21123 

(Product) Suppli~( "'iJoubleday f ',,, ,,_ _____ ~ 
(Product} Type 'i9ook l ,,, = 
Title r,iar & Peace t :,i' 
Author ITolstoy, Leo ~ 

--• 
~=!!!!!!:=~=!!!!J--· 

I 
I • Book Audio 

Tape 

,.-;g. 6 

18 

IPR2023-00332 Page 00229



EP O 883 068 A2 

Person 
/\ l I 1! I b ,, I _ '.-, 

Name 

B C 

Age 

Person 
t\ I 1 -<, t1 l1 It:-.'..) 

Name Smith 

B 

Fig. 7 

19 

IPR2023-00332 Page 00230



EP O 883 068 A2 

iew by employee id 
<= #236 - >- #342 

tew by first name 
~ - 8gb - Bill - Jmm 

1ew by last name 
Johnson - Smi1b 

18W by city 
AJbany - Hoboken - New Yack - ... 

iew by state 
NJ-NY 

Fig.8 

20 

IPR2023-00332 Page 00231



EP O 883 068 A2 

PRODUCT (227-2): agent# 20 (227-1) 

Description (227-4) : Store database 

Confidence (227-8): 100 % 

Time Out {227-7): 3600 seconds 

Sequence (227-3) : 1 O 

Local (227-9): No 

Disabled (227-10): No 

Authoritative (227-11): Yes 

Mutator (227-12): No 

Specialty (227-6): ODBC 

Source (227-13): Store 

Code (227-15): SELECT DISTINCTROWKey, Type, Supplier from Products 
Columns: (228-2) {228-3) 

1 = ID 
2 = Type 
3 = Supplier 

Fig.9 

PRODUCT (227-2): agent# 22 (227-1) 

Description (227-4): Store database 

Confidence (227-8): 100 % 

Time Out (227-7): 3600 seconds 

Sequence (227-3): 10 

Local {227-9): No 

Disabled (227-10): No 

Authoritative (227-11): Yes 

Mutator (227-12): No 

Specialty (227-6) : ODBC 

Source (227-13): Library 

Code (227-15): SELECT Chap where Key= %ID from Chapterlist 

Content class == chapter 

Fig. 10 
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Book (227-2): agent# 21 (227-1) 

Description (227-4): Library of congress 

Confidence (227-8): 100 % 

Time Out (227-7) : 1 minute 

Sequence (227-3): 20 

Local (227-9): No 

Disabled (227-10}: Yes 

Authoritative (227-11) : Yes 

Mutator (227-12): No 

Specialty (227-6} : Web 

URL (227-13): http:l/lcweb.loc.gov/cgi-bin/browse.pl 

Parameters (227-15): 

tnaddress=locis.loc.gov 
keystroke _file=tnlocis. txt 
db=PREM 
action=card 
command=prem 
slctoptne= 
prefix= 
screentitle=LCCN+Search+For: 
searchtype=LCCN 
startitem= 1 
userinput=@ID 

Pattern : (228-2) 
*fail* 
Author 
Description 

(228-4) 
Text 
Text 
Text 

(228-3) 
could not be located I Sorry 
\b(?:AUTHOR I OTHER NAME):\s*(. *? 
TITLE:\s*(1 *?)\s*/ 

Fig. 11 

22 

IPR2023-00332 Page 00233



C\I 
<( 
0, 
0 
,q" 

tO co co 
0 
a. 
w 

(19) J) Europaisches Patentamt 

European Patent Office 

Office europeen des brevets 

I IIIIIII IIIIII Ill lllll lllll lllll lllll lllll lllll lllll lllll 111111111111111111 

(11> EP O 886 409 A2 

(12) EUROPEAN PATENT APPLICATION 

(43) Date of publication: 
23.12.1998 Bulletin 1998/52 

(21) Application number: 98107899.1 

(22) Date of filing: 30.04.1998 

(84) Designated Contracting States: 

(51) Int. Cl.6: H04L 29/06, G06F 1/00 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 
MCNL PTSE 

(72) Inventor: Muratani, Hirofumi 
Takatsu-ku, Kawasaki-Shi (JP) 

Designated Extension States: 
AL LTLVMKRO SI 

(30) Priority: 01.05.1997 JP 113939/97 

(71) Applicant: 
Digital Vision Laboratories Corporation 
Minato-ku, Tokyo (JP) 

(54) Information providing system 

(74) Representative: 
Lins, Edgar, Dipl.-Phys. Dr.jur. 
Gramm, Lins & Partner GbR, 
Theodor-Heuss-Strasse 1 
38122 Braunschweig (DE) 

(57) An information providing system comprises an encrypted using a second key within a security module. 
The second key is further encrypted using a third key 
within the security module. The third key is never read 
out to the outside of the security module. 

encryption unit for encrypting content data using a first 
key. The first key is included in message data which is 
associated with the content data and is separately 
transmitted to a user site. The message data is also 

1---------- ____ ,10 ----~ 
i SERVICE PACKAGE i 
1...----~ I : I CHARGING L12 i 
i . POLICY f - I 
I ' I 

l APPLICATION 14 i I POINTER I 
I,-----~ I 

i ~T~TER ~
16 

; 
: ,---=-~ : 
' KEY I i (K ) DATA lB i 
~------- -----------~ 

r----------------------- .... ,30 ----------------, 
i SECURITY ...----~ i 
, MODULE KEY • 
! (Ko) MEMORY 32 I 
: 34 i 
•...--.......:-~ ~-~--. ' 
I KEY 36 I 

(K1)GENEflATOR Ki..___..,,_. _ _, I 
40 , 

I 
,-------''--~ I 

TRANSMITTING i Ki' 
1/F ' 

KEY 
(K1) MEMORY ..__ ___ .... , 

I 
r------------------------1 

ENCRYPT I ON I ENCRYPTED 
UNIT i SERVICE PACKAGE 

I I 
I I L __________________ I 

Kz 
22 

Printed by Xerox (UK) Business Services 
2.16.6/34 

IPR2023-00332 Page 00234



EP O 886 409 A2 2 

Description 

The present invention relates to an information pro
viding system and more particularly to an information 
providing system which allows information to be pro- 5 

vided readily while ensuring information protection. 

separated from each other, the former being imple
mented by an application program, and the latter being 
implemented by a platform that differs from the applica
tion program (Japanese Patent Application No. 8-
259,433). Here, the information provider separates 
information to be provided (hereinafter referred to as 
content data) or information, such as addresses, that 
identify content data and control information (referred to 
as a service description) required to utilize the content 

The present application is based on Japanese Pat-
ent Application No. 9-113939, filed May 1, 1997, the 
content data of which is incorporated herein by refer
ence. 

With the advance of the Internet and the develop
ment of large-volume storage media such as DVDs and 
the like, various information providing services have 
been implemented regardless of online or offline. The 
information providers, which are companies that provide 
information as business, charge users for usage of 
information. 

Forms of charging include charging on the basis of 
the amount of time that information is used, charging on 
the basis of the amount of information (the number of 
bytes) that is used, charging on the basis of a unit of 
information (for example, a movie), and so on. Under 

10 data or the information providing service. The service 
description includes information for identifying an appli
cation program utilizing content data to be provided, 
information for identifying a charging policy associated 
with the utilization of the content data, and information 

15 indicating a key needed to decrypt the content data in 
encrypted form. An example of the service description 
is such that a video playback application "A" is needed 
to utilize a video data "B", the charge for that video data 
"B" is 1 OOOyen and the user must pay a fee to Mr. "C" in 

20 accordance with a settlement method "D". In this man-
ner, users are allowed to utilize content data on the 
basis of the service description. 

the present circumstances, only the forms of charging 
determined by the information providers are imple
mented. To be specific, in a closed system in which ded- 25 

icated hardware is used, as in a cable television 
broadcasting service, a charging program is described 

If the service description remained unprotected on 
the information transmitting path from an information 
provider to a user or at the user site, the service 
description might be altered. In such case, the informa-
tion provider would be unable to collect a charge and 
have its digital rights infringed. The digital rights include 
a copy right or a counterpart right for service creation or 
service provision which should be belonged to the pro
vider. 

in an application program installed in a data processing 
terminal (computer) on the user side or a server on the 
information provider side. In order to change the form of 30 

charging, therefore, it is required to rewrite the applica-
tion program itself. It is thus not so easy to change the 
charging form. To provide a variety of forms of charging, 
it is desirable to add a new form or forms of charging 
and allow users to make a choice from the set forms of 35 

charging. However, this needs to modify the program 
considerably. 

The provider's digital rights include the right of the 
service description as well as the copyright of the con
tent data. For example, the information provider has 
rights to claim that "content data should be used in this 
manner", "content data should not be used in this man
ner", etc. For example, one who wrote a computer pro
gram can claim that the program may be run but no 
copying is allowed, or the program may be copied but no 

In addition, with the recent evolution of multimedia 
techniques, a case is also increasing in which one user 
subscribes to a number of information providers and 
receives a number of information providing services. In 

40 modifications are allowed and can define a charging 
policy such that the charge is 1 Oyen per minute as the 
service description. The utilization that does not 
observe the service description constitutes an infringe
ment of the digital rights. If the service description was 

this case, an application program will be needed for 
each individual information providing service. The con
ventional charging facility, which is contained in an 
application program, cannot be commonly used in dif
ferent application programs. For this reason, when an 
information service provider creates a new application 
program, it is also required to create a new charging 
program. However, the charging function is inherently 
independent of application programs and should be 50 

able to be used in common to different application pro
grams. Preparing a charging program for each applica-
tion program offers drawbacks that the program 
developing time is useless and each program increases 
in size and complexity. 

The inventor of the present application proposed 
previously a system in which the usage of information 
(data processing function) and the charging process are 

45 not protected, then malicious users could rewrite the 
charging policy to thereby make the charges for infor
mation free. In such case, the information provider 
would suffer a great loss because the charging proces
sor fails to work. 

In order to protect the provider's digital rights, there-
fore, it is required to protect the service description as 
well as the content data. Like the content data, the serv
ice description is digital data and hence may be pro
tected by encryption. That is, the content data and the 

55 service description are encrypted so that they cannot be 
interpreted at the time of utilization in the absence of a 
key, such as a token or ticket, issued by the information 
provider. The key is transmitted from the information 

2 
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provider to the user via a protected secure path inde
pendently of the service description. 

FIG. 1 is a block diagram of such a conventional 
system. A server 1 located on the provider side converts 
content data 3 into an encrypted form in an encryption 5 

unit 4 and then sends it to a terminal 2 located on the 
user side. An encryption key is generated by a key gen
erator 6 and then transmitted by a key management unit 
5 to the user device 2 over a secure path which is differ-
ent from that for the data 3. On the user side, the key is 
stored in a key management unit 8 and the encrypted 
content data is stored in a decryption unit 7. Using the 

10 

information storage card. 

The user device comprises service package 
decryption means for decrypting the encrypted service 
package and means for disabling the service package 
decryption means from decrypting the encrypted serv
ice package when it is not guaranteed that the 
decrypted service package should not be retained 
within the user device nor be output to the outside of the 
user device. 

The service package comprises information for 
identifying information to be provided, information for 
identifying an application program that utilizes the infor
mation to be provided, and information indicating a 
charging policy relating to the utilization of the informa-

key in the key management unit 8, the content data is 
decrypted in the decryption unit 7, whereby content 
data 9 is made available. 

However, even if the key is transmitted to the user 
15 tion to be provided, and the user device comprises an 

application program execution unit that operates in 
response to the decrypted application program identify
ing information, a charging unit that operates in 

site over a secure path, once the key is passed to the 
user or the user's application program, there arises the 
possibility that the service description after decryption 
may be altered at the user site. Thus, there is an essen- 20 

tial drawback that the provider's digital rights may not be 
protected. 

Even if the service description is passed to a user in 
an encrypted form that is not dependent on various con-

response to the decrypted charging policy identifying 
information. 

The application program execution unit is imple
mented by an application program, and the charging 
unit is implemented by a platform that is different from 
the application program. 

tent data transmitting forms such as broadcasting, on- 25 

demand, DVD, etc., a key is passed to the user on 
demand. It is not known when the user will make a serv-

The provider device comprises means for sending 
to the user device, a second charging policy identical to 
the charging policy contained in the encrypted service 
package without encryption. ice request. For this reason, the information provider is 

required to run the key issuing server all the time. This 
will cost the information provider and is not suitable for 
information providing service by individuals. 

Accordingly, it is an object of the present invention 
to provide an information providing system which per
mits information to be provided readily while ensuring 
information protection. 

According to the present invention, there is pro
vided an information providing system comprising a pro
vider device for providing information to users; a user 
device for utilizing information; and an information stor

The first key used in the first encryption system is 
30 generated in the information storage card. 

The first key used in the first encryption system is 
generated by an authorized agent and is written into the 
information storage card. 

The provider device comprises means for sending a 
35 ticket to the user device, the ticket associating informa

tion identifying the service package with information 
identifying a key used to encrypt that service package 
and the user device comprises means for identifying a 
key associated with the service package to be utilized 

40 on the basis of the ticket. age card adapted to be connected to the provider 
device and the user device and comprising means for 
storing a second key, in which the provider device com
prises means for sending to the user device, a service 
package that describes information necessary for utili
zation of the provided information, the service package 45 

being encrypted in accordance with a first encryption 
system, and means for sending to the user device, a 

The information providing system further comprises 
a repeater unit for receiving the message data from the 
provider device and transmitting the received message 
data to the user device. 

According to the present invention, there is pro-
vided another information providing system comprising 
a provider device for providing information to users; a 
user device for utilizing information; and a security mod
ule adapted to be connected to the provider device and 

first key used in the first encryption system, the first key 
being encrypted using the second key which is stored in 
the information storage card; and the user device com
prises means for decrypting the encrypted first key 
within the information storage card. 

The service package after decryption is disabled 
from being retained within the user device or being out
put from the user device to outside. 

The encrypted service package is decrypted within 
the information storage card and the decrypted service 
package is disabled from being output to outside of the 

50 the user device and comprising means for storing a sec
ond key in such a way that it cannot be read out to out-
side, in which the provider device comprises means for 
sending to the user device, a service package that 
describes information necessary for utilization of infor-

55 mation, the service package being encrypted in accord
ance with a first encryption system, a first key used in 
the first encryption system being encrypted using the 
second key stored in the security module; and the user 

3 
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device comprises means for decrypting the encrypted 
first key within the security module. 

According to the present invention, there is pro
vided an information providing device for providing infor
mation to users with an information storage card for 5 

storing a second key, the device comprising means for 
transmitting, a service package that describes informa
tion necessary for utilization of the provided information, 
the service package being encrypted in accordance 
with a first encryption system; and means for transmit- 10 

ting a first key used in the first encryption system, the 
first key being encrypted using the second key which is 
stored in the information storage card. 

According to the present invention, there is pro
vided still another information providing system for pro- 15 

viding content data and message data in association 
with the content data, comprises means for calculating 
a first value of a unidirectional function or unidirectional 
hash function to which the whole message data or parts 
of the message data are input, a second value of a key 20 

generation function to which the first value is input, or a 
third value of a key generation function to which the first 
value and data included in the associated message or 
stored in the device are input as a key. 

The information providing system further comprises 25 

means for attaching the message data with a digital sig
nature. 

The message data contains charging information 
concerning a charge for usage of the content data. 

The message data contains data described in a for- 30 

mat including SGML, HTML, MHEG, or XML, and their 
extended or limited format. 

According to the present invention, there is still 
another information utilization device for use with an 
information providing system in which content data and 35 

its associated message data are provided and the con-
tent data is encrypted, the device comprising means for 
calculating a first value of a unidirectional function or 
unidirectional hash function to which the whole mes
sage data or parts of the message data are input, a sec- 40 

ond value of a key generation function to which the first 
value is input, or a third value of a key generation func-
tion to which the first value and data included in the 
associated message or stored in the device are input, 
as a key. 45 

The message data is attached with a digital signa
ture. 

The message data contains charging information 
concerning a charge for usage of the content data. 

The message data contains data described in a for- 50 

mat including SGML, HTML, MHEG, or XML, and their 
extended or limited format. 

According to the present invention, there is pro
vided still another information providing system com
prising an information providing device which, in 55 

encrypting content data using an encryption key, uses a 
value of a unidirectional function or unidirectional hash 
function to which at least two parts of message data 

4 

associated with the content data as the encryption key 
and transmitting the encrypted content data; a repeater 
unit for receiving the message data from the information 
providing device and transmitting the received message 
data; and an information utilization device which, in 
decrypting the encrypted content data transmitted from 
the information providing device using an decryption 
key, uses a value of a unidirectional function or unidirec
tional hash function to which the whole message data or 
parts of the message data associated with the content 
data and transmitted from the information providing 
device or the repeater unit as the decryption key. 

The information providing device encrypts the mes
sage data, and the repeater unit decrypts the received 
encrypted message data, encrypts the message data 
again and transmits the encrypted message data. 

The information providing device sends the mes
sage data with a provider's signature attached, and the 
repeater unit verifies the signature on the received mes
sage data and transmits the message data with a mes
sage data receiver's signature attached. 

The repeater unit is in the form of the information 
utilization device. 

According to the present invention. there is pro
vided an encryption device for encrypting content data 
and its associated message data to be separately trans
mitted, the device comprising means for 

calculating an value of a unidirectional function or 
unidirectional hash function to which the whole 
message data or parts of the message data are 
input; and 
means for encrypting the content data using the 
value of the unidirectional function or unidirectional 
hash function as a key. 

The invention can be more fully understood from 
the following detailed description when taken in con
junction with the accompanying drawings, in which; 

FIG. 1 is a block diagram of a conventional informa-
tion providing system; 
FIG. 2 is a block diagram illustrating a system con
figuration on the provider side in accordance with a 
first embodiment of an information providing sys
tem of the present invention; 
FIG. 3 is a block diagram illustrating a system con
figuration on the user side in accordance with the 
first embodiment of the present invention; 
FIG. 4 is a detailed block diagram of the service 
instance of FIG. 3; 
FIG. 5 is a block diagram of a security module in 
accordance with a second embodiment of the infor
mation providing system of the present invention; 
FIG. 6 shows a security module for a user having a 
repeater function according to a second embodi
ment of the present invention; 
FIG. 7 shows a security module for a repeater 
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according to the second embodiment of the present 
invention; 

FIG. 8 shows a security module for an information 
provider having the repeater function according to 
the second embodiment of the present invention; 
FIG. 9 shows a communication protocol between 
two security modules for two terminals; 
FIG. 10 shows a system for an information provider 
according to a third embodiment of the present 
invention; 
FIG. 11 shows a system for an agent or repeater 
according to the third embodiment of the present 
invention; 
FIG. 12 shows a system for a user according to the 
third embodiment of the present invention; 
FIG. 13 shows a modified system for the informa
tion provider according to the fourth embodiment of 
the present invention; 
FIG. 14 shows a modified system for the agent 
according to the third embodiment of the present 
invention; and 
FIG. 15 shows a modified system for the user 
according to the third embodiment of the present 
invention. 

A preferred embodiment of an information providing 
system according to the present invention will now be 
described with reference to the accompanying draw
ings. 

(First Embodiment) 

Referring now to FIG. 2, there is illustrated an 
arrangement of a system on the information provider 
side in accordance with a first embodiment of the inven
tion. In the present invention, as in the conventional sys
tem described previously, in order to allow the charging 
function to serve as a platform, a data processing unit, 
such as a server, on the information provider side cre
ates a service package 1 0 that contains a pair of con
tent data (name of the content data) the information 
provider provides and information (referred to as serv-
ice description) required for control of the information or 
information representing the correspondence relation
ship between the content data and the service descrip
tion. The service package 10 may include data 
described in accordance with a format such as 
SGML(Standard Generalized Markup Language), 
HTML(HyperText Markup Language), MHEG(Multime-

5 

policy 12 indicating the form of charging, an application 
pointer 14 indicating an application program that utilizes 
content data, a data pointer 16 indicating the name or 
address of content data provided, and key data 18 indi-
cating the key K2 required to encrypt data. The charging 
policy 12 includes a usage fee, a usage condition, a 
paying method, or a payee. 

Content data 20 provided is encrypted in an 
encryption unit 22 using the key K2 and then transmitted 

10 to a user site over a transmitting interface (not shown). 

15 

The encryption key K2, which may be chosen freely by 
the provider, should preferably be one peculiar to the 
content data. Encrypted content data may be distributed 
online via the Internet or offline using DVD. 

The encryption system may be either a common 
key system or a public key system. In the common key 
system, the key used to encrypt data and the key used 
to decrypt encrypted data are the same. In the public 
key system, on the other hand, the encryption key and 

20 the decryption key are different, and one of the keys is 
made public with the other kept secret. The provider 
encrypts data using the user's public key, and the user 
decrypts the encrypted data using his or her secret key. 
Thus, the public key encryption can be adopted only 

25 when each user is identified. According to the public key 
system, the content data is encrypted by using a public 
key K2 so that a secret key corresponding to the public 
key must be transmitted to the user. Even with the colon 
key system, the key K2 need not necessarily be con-

30 tained in the service package 1 0 that is protected in 
accordance with the present invention. If there is a sep
arate secure path, the key may be transmitted to the 
user over that path. 

The service package 1 0 itself is encrypted for trans-
35 mitting to the user. This transmitting may be made either 

online or offline. It should be noted however that the 
service package 10 is encrypted using a key K1 which is 
different from the content encryption key K2, and the key 
K1 itself is also encrypted using still another key K0 for 

40 transmitting to the user site. For encryption of the serv
ice package 1 0 and encryption of the encryption keys 
K1 and K2, in addition to the common key system the 
public key encryption system may also be used pro
vided that each user is identified. 

45 The key K1 and the key K0 for encrypting the key K1 
are kept absolutely unknown to the user. In the present 
invention, therefore, a security module 30 is used which 
is physically disabled from readout of data to outside. 

dia and Hypermedis Experts Group), XLM(eXtensible 50 

Markup Language), and their expanded or limited for
mats. The service package is such that MPEG data "D1" 

The encryption is performed inside the module 30. In 
order to increase terminal versatility, the module 30 
should preferably be made of a semiconductor informa-
tion storage card (a smart card, PCMCIA card, or the 
like) which provides the physical protection of data. (the name or address of content data) is encrypted 

using a key "K2", processed by an application program 
"A/. and subjected to a charging process "C1". The 55 

user can actually make use of the content data on the 
basis of the service description in the service package 
10. Thus, the service package 10 comprises a charging 

5 

However, if the terminal is implemented as a dedicated 
one, the module does not necessarily be removably 
mounted like a card, but can be fixedly mounted to part 
of the terminal. 

The security module 30 comprises a key (Ko) mem-
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ory 32, a key (K1) generator 34, encryption units 36 and ice package he or she wants to utilize. 
42, an encrypted key (K11 memory 38, and an 
encrypted key (K11 transmitting interface 40. The key 
generator 34 generates an encryption key K1 peculiar to 
the service package 10 in accordance with information 5 

that identifies the externally supplied service package 

FIG. 3 shows an arrangement of the terminal at the 
user site. At the user site as well, a security module 50 
is used which preferably is made of a semiconductor 
information storage card. The security module 50 com
prises a receiving interface 52, decryption units 54 and 
60, a key (K0) memory 56, a key (K1) memory 58, and a 
service execution unit 62. 

10. However, the key K1 need not necessarily be gener
ated within the module 30; it may be generated by a reli
able organization and written into the security module 
30. 

The service package 1 0 is encrypted in the encryp
tion unit 42 using the key K1 and then transmitted to the 
user site via a transmitting interface not shown. The key 
K1 used to encrypt the service package 10 is further 
encrypted in the encryption unit 36 using the key Ko 
stored in the security module 30. The key (Ko) memory 
32 consists of a nonvolatile memory. The key Ko is 
stored at the time of creating the module 30 in such a 

The user accepts the encrypted key K1' from the 
10 provider by secure module-to-module communications. 

The key K1' will therefore not be transmitted to any user 
who does not subscript to the provider. The encrypted 
key K1' is supplied through the receiving interface 52 to 
the decryption unit 54. Like the provider's security mod-

15 ule 30, the user's security module 50 has the memory 
56 for storing the encryption key Ko- The memory 56, 
which is also a nonvolatile memory, is stored with the 
key Ko at the time of creation of a card and is later made 

way that it can never be accessed from outside at a later 
time. The key K0 may be a key specific to the informa- 20 

tion provider irrespective of data/service package. 

inaccessible from outside. Thus, the service package 
encrypted key K1 · which was encrypted on the provider 
side using the key K0 can be decrypted on the user side. 

The encrypted key K1' is stored in the memory 38. 
This is intended to omit work of encrypting the key K1 
each time the same service package 1 0 is encrypted. 
Thus, the key K1' memory 38 can store keys K1' 

obtained by encrypting encryption keys K1, one for each 
of different service packages, using the key K0. If, when 
a certain service package is specified, the correspond-
ing key exists among the keys K1' already stored, it is 
only required to read that key from the memory 38. 

The key K1' stored in the memory 38 is transmitted 
to the security module at the user site without being 
accessed from outside. When a semiconductor informa-
tion storage card is used as the security module, the key 
K1' is transmitted to the user's card in accordance with 
a card-to-card communications protocol. Thus, the key 
K1' obtained by encrypting the service package encryp-
tion key K1 is not output to the outside of the security 
module 30 nor does it become known to the user, pre
venting the service package 1 0 from being altered by a 
third party. 

It is not required that the encrypted service pack-
age encrypted key K1' be transmitted simultaneously 
with the encrypted service package. As described previ
ously, a key K1 is peculiar to a service package. If, there
fore, there exist multiple encrypted service packages 
and multiple encrypted service package encryption 
keys K1' at the user site and the correspondence rela
tionship between the service packages and the encryp-

Note that the public key encryption system may also be 
used here. The decrypted key K1 is temporarily stored 
in the memory 58. This is also intended to omit work of 

25 decrypting the same encrypted key K1' each time the 
same service package is decrypted. The memory 58 
has an enough capacity to store keys K1 corresponding 
to a plurality of service packages. 

30 

The encrypted service package is received by a 
receiving interface 64 and then temporarily stored in a 
service package memory 66. The encrypted content 
data are received by a receiving interface 68 and then 
stored in a content data memory 70. The encrypted 
service package is decrypted in the decryption unit 60 

35 in the security module 50 using the key K1 stored in the 
memory 58 and then entered into the service execution 
unit 62. The key K2 contained in the decrypted service 
package is supplied from the security module 50 to a 
decryption unit 72. This decryption unit 72 decrypts the 

40 encrypted content data stored in the memory 70 using 
the key K2. The decrypted content data is are delivered 
to a content reproducing unit (for example, a display 
unit) 74. 

The user's terminal further comprises a user inter-
45 face 76 and a service control unit 78. The service con-

trol unit 78 controls the key K1 memory 58, the service 
package memory 66, and the service execution unit 62. 

Referring now to FIG. 4, the service execution unit 
62 comprises a charging module 82 which performs a 
charging process on the basis of the charging policy 12, 
an application program 84 which is run on the basis of 
the application pointer 14 and the data pointer 16, and a 
data transfer processing module 86 which allows con
tent data 88 to be received in cooperation with the 

tion keys is unknown, the encrypted service packages 50 

cannot be decrypted. It is therefore desirable to send 
from the provider to the user information that is used to 
establish a correspondence between information for 
identifying service packages and information for identi
fying keys K1 used to encrypt those service packages. 55 charging module 82 and the application program 84. 
The information used to establish a correspondence is 
referred to as a ticket. By so doing, the user will be able 
to know from the ticket a key K1 associated with a serv-

6 

The service execution unit 62 thus comprises hardware 
and software which are required to implement the infor
mation providing service on the basis of the service 
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description, and parameters that allow the hardware 
and software to work properly, i.e., the unit is a collec
tion of facilities required to implement the information 
providing service. 

ing interface 110 is connected to the key (K1 ') memory 
108. Information identifying a service package is given 
to a key (K1) generator 104, which generates a key K1 
used to encrypt that service package. The key K1 is 

The operation of the first embodiment will be 5 

described next. The first embodiment makes it a condi-

stored in the key memory 1 06 and supplied to a service 
package encryption/decryption unit 112 to which a 
transmitting/receiving interface 114 and a service exe
cution unit 116 are connected. 

tion that the user uses the provider-distributed security 
module 50 having the key K0 memory 56. An encrypted 
service package and encrypted content data are trans
mitted to the user site online via the internet or offline 
using a large-volume storage medium such as a DVD, 
i.e., in an arbitrary mode. When utilizing an information 
providing service, the user receives a key K1 • peculiar to 
the service package from the provider. The user plugs 
the security module 50 that has received the key K1 • into 
the terminal. In the module 50, the encrypted service 
package is decrypted by the decryption unit 60 and a 
service instance is produced from the service package. 

In the module used by the provider, a key K1 pecu-
1 o liar to a service package is generated or received from 

an external organization to encrypt the service package 
in the service package encryption/decryption unit 112. 
The resulting encrypted service package is transmitted 
over the transmitting/receiving interface 114 to a user 

15 site. At the same time, the key K1 is encrypted by the 
encryption/decryption unit 102 using a key Ko and the 
resulting encrypted key K1' is transmitted over the trans
mitting/receiving interface 110. 

At the same time, the encrypted content data is 
decrypted by the decryption unit 72 using the key K2 20 

contained in the service package. 

In the module at the user site, the encrypted key K1' 

received from the provider over the transmitting/receiv
ing interface 110 is decrypted in the encryption/decryp
tion unit 102 using a key Ko and the decrypted key K1 is In the decrypted service package, the application 

program 14 and the data pointer 16 activate a predeter
mined application program 84. As the application pro
gram runs, the data transfer processing module 86 
reads content data 88 from a server or storage medium 
to initiate the usage of the information providing service 
and the charging module 82 charges usage of the infor
mation providing service according to the charging pol
icy 12. 

As described above, according to the first embodi
ment. the content data 20 and the service package 1 0 
are encrypted using separate encryption keys and then 
transmitted to the user. The encryption key K1 used to 
encrypt the service package 1 0 is further encrypted 
using an additional encryption key Ko and then transmit
ted to the user. This additional key Ko used to encrypt 
the service package encryption key K1 is held in the 
memory 32 in the security module 30 that cannot be 
accessed from outside and the encrypted key K1 • itself 
is directly transmitted to the user site on a module-to
module communications basis, in other words, in an 
externally inaccessible state. Therefore, the user and 
the application program cannot rewrite the service 
package, which prevents the charging policy from being 
altered for illegal utilization of services. 

A modification of the first embodiment will be 
described. In FIGS. 2 and 3, the security module has 
only circuits that meet minimum requirements built in. If 
it has room, however, the encryption unit 22 (FIG. 2) 
and the decryption unit 72 (FIG. 3) may be built into the 
security modules 30 and 50, respectively. 

In addition, the provider's security module 30 and 

then stored in the key (K1) memory 106. The encrypted 
service package received over the transmitting/receiv-

25 ing interface 114 is decrypted in the service package 
encryption/decryption unit 112 for application to the 
service execution unit 116. 

According to such an arrangement, the provider 
and the user are allowed to use the security modules of 

30 the same arrangement, providing an advantage of 
reduced cost. In this case as well, if there is room to 
accommodate more hardware in the security module, 
the data encryption/decryption unit may also be built 
into the module. In addition, if the user keeps a security 

35 module of the same arrangement as the provider's 
security module, there is no need for the provider to 
directly send the service package encrypted key K1 • to 
the user. In such a case, the user will be allowed to send 
the key K1' to other users. Further, the user can also 

40 send the key K1 • via security modules of a plurality of 
users, allowing the key to be communicated from indi
vidual to individual like word-of-mouth communication. 
This will eliminate the need of operating the key publish
ing server all the time and is therefore suitable for an 

45 information providing service by individuals. In this 
case, the users who merely repeats the key will not 
need all the hardware of FIG. 5, but requires only the 
key (K1') memory 108 and the transmitting/receiving 

50 

the user's security module 50 may be arranged identi
cally. An example therefor is illustrated in FIG. 5. A key 55 

(K0) memory 100 is connected to an encryption/decryp-

interface 110. However, when the public key system is 
used, the encrypted key K1 • must be decrypted once at 
each repeater terminal; therefore, in the arrangement of 
FIG. 5 it is only the service package encryption/decryp
tion unit 112, the transmitting/receiving interface 114 
and the service execution unit 116 that can be omitted. 

(Second Embodiment) 
tion unit 102 to which a key (K1) memory 106 and a key 
(K1 ') memory 108 are connected. A transmitting/receiv- Referring to FIGS. 6 to 8, there is illustrated an 

7 
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arrangement of a second embodiment in which the 
service package and key can be repeated via a 
repeater. The key must be repeated using the security 
module. The service package is not necessary to be 
repeated using the security module since it is 5 

encrypted. The service package can be stored in a per
sonal computer as a file and read out to be transmitted 

out from the key memory 250 is supplied to the key 
transmitter 252. The key transmitter 252 sends out the 
key k1' via the 1/0 interface 242. 

The provider's security module further comprises a 
service package synthesis unit 254, a service package 
encryption unit 256, and a service package generation 
controller 258. The 1/0 interface 202 supplies the input 
data to the service package synthesis unit 254 in which 
the service package is synthesized based on the input 

to the other repeater or user. 

FIG. 6 shows a security module for the user having 
a repeater function. An inpuVoutput interface 202 
receives the encrypted service package and the 
encrypted key K1' from the information provider or 
repeater. The encrypted key K1 • is supplied to a key 
receiver 208 of a key management section 204. The key 
management section 204 comprises a key controller 
206, key memory 210, and key transmitter 212 in addi
tion to the key receiver 208. The encrypted key K1 • is 
written into the key memory 21 0 by the key receiver 
208. The key k1' read out from the key memory 210 is 
supplied to the key transmitter 212. The key transmitter 
212 sends out the key k1 • via the 1/0 interface 202. 
Thus, the encrypted key K1' is repeated by the user's 
security module. 

The user's security module further comprises a 
service package decryption unit 214, a service execu
tion unit 216, and a service control unit 218. The 1/0 
interface 202 supplies the input service package 
( encrypted service package) to the package decryption 
unit 214 in which the encrypted service package is 
decrypted by using the key K1' supplied from the key 
memory 21 0. The encrypted service package is sup
plied to the service execution unit 216 which causes the 
information providing service to be started. In the same 
manner as the first embodiment, the service execution 
unit 216 is controlled by a service control unit 218. 

FIG. 7 shows a security module for the repeater. An 
input/output interface 222 receives the encrypted key 
K1' from the information provider or repeater. The 
encrypted key K1 • is supplied to a key receiver 228 of a 
key management section 224. The key management 
section 224 comprises a key controller 226, key mem
ory 230, and key transmitter 232 in addition to the key 
receiver 228. The encrypted key K1 • is written into the 
key memory 230 by the key receiver 228. The key k1 • 

read out from the key memory 230 is supplied to the key 
transmitter 232. The key transmitter 232 sends out the 
key k1' via the 1/0 interface 222. Thus. the key K1' is 
repeated by the repeater's security module. 

10 data. The service package output from the service 
package synthesis unit 254 is encrypted by the service 
package encryption unit 256. The encrypted service 
package is externally output from the 1/0 interface 242. 

FIG. 9 shows a key transmission protocol between 
15 two terminals each having a security module. When the 

user of a terminal "A" wishes to receive the key from a 
terminal "B", the terminal "A" sends a transmission 
request to the terminal "B". The terminal "B" communi
cates with its security module a transmission command 

20 and then sends a reception request to the terminal "A". 
The terminal "A" communicates with its security module 
a reception command and then sends a reception 
agreement to the terminal "B". When the terminal "B" 
sends a start command to its security module, the secu-

25 rity modules of the terminal "B" and terminal "A" start 
verification process and then the session is setup 
between the security modules of the terminal "B" and 
terminal "A'". The key is transmitted from the security 
module of the terminal "B" to the security module of the 

30 terminal "A". After the session is terminated, the secu
rity module of the terminal "B" reports the terminal "B" of 
the complete of transmission and the security module of 
the terminal "A" reports the terminal "A" of the complete 

35 

of reception. 
According to the second embodiment, there can be 

provided a security module in which the service pack
age and the key can be repeated. 

According to the first and second embodiments, as 
in the conventional system described previously, in 

40 order to allow the charging function to serve as a plat
form, a data processing unit, such as a server, on the 
information provider side creates a service package 1 0 
that contains a pair of content data (name of the content 
data) the information provider provides and control 

45 information (referred to as service description) required 
to utilize the content data. 

FIG. 8 shows a security module for the information 
provider having a repeater function. An input/output 50 

interface 242 receives data necessary for synthesize 

An information providing system can be provided 
which provides service package security protection at 
the user site, including the transmitting path from the 
information provider to the user. 

the service package. The security module comprises a 
key management section 244 which is formed of a key 
generator 248, key controller 246, key memory 250, and 
key transmitter 252. The key generator 248 generates 55 

an encrypted key K1' which is an encrypted form of the 
encryption key K1 of the service package 10. The key 
K1 • is stored in the key memory 250. The key k1 • read 

8 

(Third Embodiment) 

In the third embodiment, the provider encrypts con
tent data and the encrypted content data are transmit
ted to the user directly or via an agent for repeating 
data. The service description (hereinafter referred to as 
a message) associated with the content data is trans-
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mitted to the user directly or via the agent. The exam
ples of the service description is the same as that of the 
first embodiment. The number of agents through which 
the data is transmitted is not limited to one. The agent is 
not limited to a person who only repeats the data. Other 5 

users can be agents. The third embodiment is charac
terized in that the content data and/or message are 
transmitted to an end user via another user or agent. 
FIG. 10 is a schematic representation of a server on the 
provider side, FIG. 11 is a schematic representation of a 10 

system on the agent side, and FIG. 12 is a schematic 
representation of a terminal on the user side. 

Content data CN, such as video, music, images, 
etc., which are information to be delivered, are 
encrypted by an encryption unit 312 and then published 15 

as encrypted content data CN' (= T(CN)) to the agent or 
user. A message M associated with the content data 
contains multiple (at least two) submessages M1 and 
M2. The encryption unit 312 uses, as an encryption key 
K, an output of a correlation unit 314 in which the sub- 20 

messages M1 and M2 are input to a unidirectional func-
tion or unidirectional hash function f(M1, M2), a value of 
a predetermined key generation function to which the 
output of the correlation unit 314 is input, or a value of 
the predetermined key generation function to which the 25 

output of the correlation unit 314 and data included in 

part of submessages M1 and M2 to yield M1' and M2 by 
using a forgery unit 324. It is assumed that at least one 
of M1' * M2 and M1' * M2 is satisfied. The agent "B" 
attaches the own digital signature to the forged mes
sage M' by using a signature unit 326. The forged mes
sage with the signature M'sign (= S8(Ec(M'5 ign))) is 
transmit to the user. Alternatively, the signed message 
M'sign may be transmitted to the user via still another 
agent. 

As shown in FIG. 11, the agent's system can be 
implemented by a conventional data processing appa
ratus, such as a personal computer. For a honest agent, 
the message is received and merely retransmit to the 
agent or user. Therefore, the forgery unit 324 is 
replaced with a mere buffer memory. 

As shown in FIG. 12, in the user's system, the mes
sage M'sign with the digital signature transmitted from 
the provider or agent (in this case, the message is 
forged by the agent) is verified in a signature verification 
unit 332. The original forged message M' (= 
Dc(V8 (M'sign)) is obtained. Here, V8 (M'sign) is the mes-
sage M' forged and signed by the agent "B", and 
Dc(V8 (M'sign) is a message in plaintext obtained by 
decrypting the encrypted message M', for which verifi
cation has been made that it was signed by the agent 
"B", using the secret key belonging to the user "C" (or 
the common key that the agent "B" and the user "C" 
share). The encrypted content data CN' is decrypted by 
a decryption unit 336. The decryption unit 336 uses, as 

the associated message or stored in the device are 
input, therefore, the content data encryption key K are 
correlated with the submessages M1, M2 associated 
with the content data. 

Unlike the content data CN, the message M is 
appended with a digital signature of the provider "A" in a 
signature unit 316 and a signed message Msign (= 
SA(E8(M))) is transmitted to the agent or user. Here, 
E8 (M) is an encrypted message obtained by encrypting 
the message M using a public key of the agent "B" (or a 
common key that the provider "A" and the agent "B" 
share) in order to transmit the message M to the agent 

30 a decryption key K', an output of a correlation unit 334 in 
which the submessages M1' and M2' contained in the 
message M' are input to a unidirectional function or uni
directional hash function f(M1 ', M21, a value of a prede
termined key generation function to which the output of 

B. SA(Es(M)) represents the encrypted message E8 (M) 
appended with the digital signature of the provider "A". 
Hereinafter, E, D, S and V represent operations of 
encryption, decryption, signature, and verification, 
respectively. The purpose of transmitting of the mes
sage M with the digital signature is to guarantee that the 
message is a true message transmitted from the pro
vider. 

As shown in FIG. 11, in the message agent's sys
tem, the message Msign with the digital signature is ver-
ified by a signature verification unit 322 and the original 
message M (= D8(VA(Msign)) is reproduced. Here, 
VA(Msign) is the encrypted message for which verifica
tion has been made that it was signed by the provider 

35 the correlation unit 314 is input, or a value of the prede
termined key generation function to which the output of 
the correlation unit 314 and data included in the associ
ated message or stored in the device are input. If the 
message M is not forged by the agent, then the key K' 

40 supplied to the decryption unit 336 will be equal to the 
key K supplied to the encryption unit 312 on the provider 
side. In this case, however, the message is forged as 
described above, the key K' supplied to the decryption 

45 

unit 336 is f(M1', M2'). 
If the message M is not forged by the agent, then 

the key K' equals to the key Kand the decrypted content 
data CN" (= R(CN1) matches the content data CN on 
the provider side. 

However, when, as shown in FIG. 11, the agent 
50 forges the message, the key K' to the decryption unit 

336 is K' = f(M1', M21 * f(M1, M2l, resulting in a mis
match between the decrypted content data CN" and the 
original content data CN. In other words, the original 
content data are not available on the user side. In such 

"A", and D8(VA(MsignD is a message in plaintext 
obtained by decrypting the encrypted message 
VA(Msign) using the secret key of the agent "B" (or the 55 

common key that the provider "A" and the agent "B" 
share). 

case. the user will suppose that the message given by 
the agent is not correct, that is, the agent would have 
committed some injustice, and then notifies the provider 
of that. As a result, the provider sends the correct mes-Suppose here that the agent is malicious and alters 

9 
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sage directly to the user, thus allowing the user 10 
decrypt and utilize the content data. 

In the event that the agent has altered the submes
sage M1 to M1 ·, in order to cause the decryption key K' 
(= f(M1', M2')) 10 match the encryption key K (= f(M1, 5 

M2)), i1 is required to change the other submessage M2 

submessage M1 to a submessage M1' describing that 
user should pay the agent "B" 1,000yen and sends it to 
the user with its signature attached. In such a case, the 
user will know from this message M1 · that it is to the 
agent "B" that he or she should pay 1,000yen for usage 
of content data. However, since the message has been 
forged, the correct encryption key cannot be obtained, 
so that the user fails to decrypt the encrypted content 
data. It turns out, on contact with the provider "A", that 
the agent "B" forged the message. Thus, it is possible to 
cause a malicious agent's plot 10 forge a message and 
take a charge to be paid to the provider "A" to end in fail
ure. 

as well to M2' that satisfies f(M1', M2 ') = K. Since the 
function f is a unidirectional one, however, it is almost 
impossible for the malicious agent to find M2' that satis-
fies f(M1', M2') = K, i.e., M2 1hat allows K' to be changed 10 

to K. 
As described so far, according 10 the third embodi

ment, by making a content data encryption key a unidi
rectional function or unidirectional hash function of the 
whole message or parts of the message (in this embod
iment, two parts of the message) associated with the 
content data, that is, by correlating the encryption key 
with the message, the decryption of the content data 
becomes disabled when the message is forged. It there-

15 (Fourth Embodiment) 

fore becomes possible to prevent unauthorized usage of 20 

content data and protect the digital rights of information 
providers. In addition, since the encryption key is never 
known to the users and agents, encrypted content data 

In the third embodiment, it is not required that a dig
ital signature is attached to the message. The fourth 
embodiment is a modification of the third embodiment in 
which the message is directly transmitted without a dig
ital signature. FIG. 13 is a schematic representation of a 
server on the provider side, FIG. 14 is a schematic rep-
resentation of a system on the agent side, and FIG. 15 
is a schematic representation of a terminal on the user 
side. The provider does not attach the digital signature 
to the message. The agent does not perform a signa-

can never be decrypted illegally. Moreover, since the 
message containing at least two submessages used to 25 

generate an encryption key can be transmitted offline to 
the final user via the agent or other agents, there is no 
need of installing a key issuing server and hence the 
cost involved in providing information is reduced. This is 
suitable for an information providing service by individu
als. 

(Detailed Example) 

Detailed example of a specific application of the 
third embodiment will be described next. As an exam
ple, it is assumed that the content data CN are MPEG
compressed video and the message M contains charg-
ing information for billing a user for video. The provider 
"A" describes in the submessage M1 charging informa
tion such that user should pay the provider "A" 1 000yen 
for this video. The submessage M2 may contain the 
name of video information (content data) or a data 
pointer indicating the address of the video information, 
an application pointer indicating which of application 
programs is to be used for the content data, etc, as 
shown in FIG. 2. It should be noted that the number of 
submessages used to generate an encryption key is not 
limited to two, but may be three or more. 

The provider "A" passes the message M to an 
agent "B" with its signature attached. 

The agent verifies the signature of the message M 
and then sends it to a user directly or via another agent 
with its signature attached. 

30 

ture verification and merely relay the received message 
to the other agent or user. The user correlates the sub
messages included in the received message. 

Additional advantages and modifications will readily 
occur to those skilled in the art. Therefore, the present 
invention in its broader aspects is not limited to the spe
cific details, representative devices, and illustrated 
examples shown and described herein. Accordingly, 

35 various modifications may be made without departing 
from the spirit or scope of the general inventive concept 
as defined by the appended claims and their equiva
lents. 

For example, in the first and second embodiments, 
40 the user cannot know the charging policy data without 

decryption and a security module is need for decryption. 
The user has no security module before service utiliza
tion. This is inconvenient for users. For this reason, it is 
desirable that a second charging policy identical to a 

45 charging policy to be transmitted in encrypted form be 
prepared separately and transmitted to the user site 
without encryption. The user can know the second 
charging policy data to decide whether to utilize the 
service or not. In this case, it is the charging policy con-

50 tained in the decrypted service package that is transmit
ted to the service execution unit 62. However, a third 

The user can decrypt the content data using the key 55 

generated from the submessages M1 and M2 of the 
message M thus received. 

party might alter the second charging policy in plaintext 
to render a charge for service free. This affords little 
user protection. It is therefore desirable that the user 
device be equipped with means for making a compari
son between the decrypted charging policy and the sec
ond charging policy and disabling service utilization 
when the comparison indicates inequality. Suppose here that a malicious agent "B" alters the 

10 
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In the first and second embodiments, in order to 
keep the decrypted service package unknown to the 
user, the decryption unit 60 and the service execution 
unit 62 are installed in the security module 50. That is, 
hardware is used to prevent alteration of information. Of 5 

course, the service package may be protected by soft
ware. A certificate that guarantees that the service 
package and the key K1 are not output to outside nor 
retained may be attached to a service instance itself 
which is software for implementing the service package. 10 

In the absence of this certificate, the service package is 
disabled from being decrypted. In this case, the decryp-
tion unit 60 and the service execution unit 62 need not 
be installed in the security module 50. Further, if, when 
hardware is used to prevent alteration of information, 15 

the user's terminal is reliable, the decryption unit 60 and 
the service implementing unit 62 may not necessarily 
be provided in the security module 50. Although being 
implemented by a platform, the service package 
decryption unit and/or charging system may be imple- 20 

mented as an application program as with normal data 
processing. 

It is not necessarily required that an agent or 
agents intervene between a provider and a user accord-
ing to the above-mentioned embodiments. With no 25 

agent, a message may be transmitted from the provider 
to the user together with encrypted content data. In this 
case, the need of signature transfer processing through 
message is saved. 

The transfers of content data and messages may 30 

be made online via the internet or offline through DVDs. 
In the third embodiment. the signature encryption 

may be either public key-based or common key-based. 
The message may include not only charging information 
but also data described in accordance with a format 35 

such as SGML (Standard Generalized Markup Lan
guage), HTML (HyperText Markup Language), 
MHEG(Multimedia and Hypermedia Experts Group), 
XML(eXtensible Markup Language), and their extended 

As described above, according to the present 
invention, there is provided an information providing 
system which has a facility of protecting content data 
and provider's rights at the user site including a trans
mitting path from an information provider to a user and 
permits information to be delivered readily. 

Claims 

1. An information providing system comprising: 

a provider device for providing information to 
users; 
a user device for utilizing information; and 
an information storage card adapted to be con
nected to the provider device and the user 
device and comprising means for storing a sec
ond key, 
characterized in that 
the provider device comprises means {42) for 
sending to the user device, a service package 
that describes information necessary for utiliza
tion of the provided information, the service 
package being encrypted in accordance with a 
first encryption system, and means (40) for 
sending to the user device, a first key used in 
the first encryption system, the first key being 
encrypted using the second key which is stored 
in the information storage card; and 
the user device comprises means (54) for 
decrypting the encrypted first key within the 
information storage card. 

2. The information providing system according to 
claim 1, characterized in that the service package 
after decryption is disabled from being retained 
within the user device or being output from the user 
device to outside. 

or limited format or the like. 40 3. The information providing system according to 
claim 2, characterized in that the encrypted service 
package is decrypted within the information storage 
card and the decrypted service package is disabled 
from being output to outside of the information stor
age card. 

When the correlation unit 341 on the user side 
which calculates a unidirectional function or unidirec
tional hash function value is built into the security mod
ule, such as a semiconductor chip, a smart card, or the 
like, which is physically disabled against readout, as 45 

well as a decrypting unit for the content data, the secu-
rity can be further increased because the key K is never 
read out to outside. The reason is that, if a user inter
venes between the module in which the unidirectional 
function or unidirectional hash function is used to calcu
late the key Kand the module in which the content data 
are decrypted, the user will be able to know the value for 
key K to thereby decrypt the content data, associate an 
entirely different message with the decrypted content 
data, and encrypt the content data using a different key. 
It must be avoided to make it possible to decrypt 
encrypted content data readily with no need of a mes-
sage. 

50 

55 

11 

4. The information providing system according to 
claim 2, characterized in that the user device com
prises service package decryption means {60) for 
decrypting the encrypted service package and 
means for disabling the service package decryption 
means from decrypting the encrypted service pack
age when it is not guaranteed that the decrypted 
service package should not be retained within the 
user device nor be output to the outside of the user 
device. 

5. The information providing system according to 
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claim 1 , characterized in that the service package 
comprises information (16) for identifying informa
tion to be provided, information (14) for identifying 
an application program that utilizes the information 
to be provided, and information (12) indicating a 5 

charging policy relating to the utilization of the infor
mation to be provided, and the user device com
prises an application program execution unit (62) 
that operates in response to the decrypted applica-
tion program identifying information, a charging unit 10 

that operates in response to the decrypted charging 
policy identifying information. 

6. The information providing system according to 
claim 5, characterized in that the application pro- 15 

gram execution unit is implemented by an applica-
tion program, and the charging unit is implemented 
by a platform that is different from the application 
program. 

20 

7. The information providing system according to 
claim 5, characterized in that said provider device 
comprises means for sending to the user device, a 
second charging policy identical to the charging 
policy contained in the encrypted service package 25 

without encryption. 

8. The information providing system according to 
claim 1 , characterized in that the first key used in 
the first encryption system is generated in the infor- 30 

mation storage card. 

9. The information providing system according to 
claim 1, characterized in that the first key used in 
the first encryption system is generated by an 35 

authorized agent and is written into the information 
storage card. 

10. The information providing system according to 
claim 1, characterized in that the provider device 40 

comprises means for sending a ticket to the user 
device, the ticket associating information identifying 
the service package with information identifying a 
key used to encrypt that service package and the 
user device comprises means for identifying a key 45 

associated with the service package to be utilized 
on the basis of the ticket. 

11. The information providing system according to 
claim 1, which further comprises a repeater unit for 50 

receiving the message data from the provider 
device and transmitting the received message data 
to the user device. 

12. An information providing system comprising: 55 

a user device for utilizing information; and 

a security module adapted to be connected to 
the provider device and the user device and 
comprising means for storing a second key in 
such a way that it cannot be read out to outside, 
characterized in that 
the provider device comprises means (42) for 
sending to the user device. a service package 
that describes information necessary for utiliza
tion of information, the service package being 
encrypted in accordance with a first encryption 
system, a first key used in the first encryption 
system being encrypted using the second key 
stored in the security module; and 
the user device comprises means {54) for 
decrypting the encrypted first key within the 
security module. 

13. An information providing device for providing infor
mation to users with an information storage card for 
storing a second key, the device comprising: 

means (42) for transmitting, a service package 
that describes information necessary for utiliza
tion of the provided information, the service 
package being encrypted in accordance with a 
first encryption system; and 
means (40) for transmitting a first key used in 
the first encryption system, the first key being 
encrypted using the second key which is stored 
in the information storage card. 

14. An information providing system for providing con
tent data and message data in association with the 
content data, characterized by comprises: 

means (314) for calculating an value of a unidi
rectional function or unidirectional hash func
tion to which the whole message data or parts 
of the message data are input; and 
means for encrypting the content data to be 
provided using the value of the unidirectional 
function or unidirectional hash function as a 
key. 

15. The information providing system according to 
claim 14, characterized by further comprising 
means for attaching the message data with a digital 
signature. 

16. The information providing system according to 
claim 14, characterized in that the message data 
contains charging information concerning a charge 
for usage of the content data. 

17. The information providing system according to 
a provider device for providing information to claim 14, characterized in that the message data 
users; contains data described in a format including 
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SGML, HTML, MHEG, or XML, and their extended 
or limited format. 

18. An information utilization device for use with an 
information providing system in which content data 5 

and its associated message data are provided and 
the content data is encrypted, the device compris
ing: 

means for calculating a first value of a unidirec- 10 

tional function or unidirectional hash function to 
which the whole message data or parts of the 
message data are input, a second value of a 
key generation function to which the first value 
is input, or a third value of a key generation 15 

function to which the first value and data 
included in the associated message or stored 
in the device are input; and 
means for decrypting the encrypted content 
data using the value of the unidirectional func- 20 

tion or unidirectional hash function as a key. 

19. The information utilization device according to 
claim 18, characterized in that the message data is 
attached with a digital signature. 25 

20. The information utilization device according to 
claim 18, characterized in that the message data 
contains charging information concerning a charge 
for usage of the content data. 30 

21. The information utilization device according to 
claim 18, characterized in that the message data 
contains data described in a format including 
SGML, HTML, MHEG, or XML, and their extended 35 

or limited format. 

22. An information providing system characterized by 
comprising: 

40 

an information providing device which, in 
encrypting content data using an encryption 
key, uses a first value of a unidirectional func-
tion or unidirectional hash function to which the 
whole message data or parts of the message 45 

data are input, a second value of a key genera-
tion function to which the first value is input, or 
a third value of a key generation function to 
which the first value and data included in the 
associated message or stored in the device are 50 

input, as the encryption key and transmitting 
the encrypted content data; 
a repeater unit for receiving the message data 
from the information providing device and 
transmitting the received message data; and 55 

an information utilization device which, in 
decrypting the encrypted content data trans
mitted from the information providing device 

13 

using an decryption key, uses a value of a uni
directional function or unidirectional hash func
tion to which the whole message data or parts 
of the message data associated with the con
tent data and transmitted from the information 
providing device or the repeater unit as the 
decryption key. 

23. The information providing system according to 
claim 22, characterized in that the information pro
viding device encrypts the message data, and the 
repeater unit decrypts the received encrypted mes
sage data, encrypts the message data again and 
transmits the encrypted message data. 

24. The information providing system according to 
claim 22, characterized in that the information pro
viding device sends the message data with a pro
vider's signature attached, and the repeater unit 
verifies the signature on the received message data 
and transmits the message data with a message 
data receiver's signature attached. 

25. The information providing system according to 
claim 22, characterized in that the repeater unit is in 
the form of the information utilization device. 

26. An encryption device for encrypting content data 
and its associated message data to be separately 
transmitted, characterized by comprising: 

means for calculating an value of a unidirec
tional function or unidirectional hash function to 
which the whole message data or parts of the 
message data are input; and 
means for encrypting the content data using 
the value of the unidirectional function or unidi
rectional hash function as a key. 
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log-in name and unique password of that entity when 
the information is submitted. A particular page at a web 
site may be accessed based on information selected 
during utilization of a particular planning template to 
supplement database information, rather than requiring 
users to browse the web site for the relevant page. Addi
tionally, automated two-way e-mail over the Internet is 
provided to facilitate the acquisition of additional infor
mation which is then accessible by users and can be 
automatically imported for use in the planning tem
plates, including use in applications programs, such a 
spreadsheet for calculating costs for the project. 
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Description 

Field of the Invention 

[0001] The present invention relates to productivity 5 

tools and, more particularly, to computer aided design 
(CAD) productivity tools. Specifically, one embodiment 
of the invention provides a computer aided design tool 
for persons who plan and implement projects. 

database. Additionally, this toolkit incorporates a web 
browser to enable persons to visit the web sites of vari
ous manufacturers whose equipment is included in the 
product catalog database. The Radiotherapy Depart-
ment Toolkit enables persons to select shielding mate
rial manufacturers, to review current regulations, to 
generate standardized physics reports, and to simplify 
the design of complex shield barriers by automating 
tedious calculations. Therefore, this toolkit has proved 

Background of the Invention 
10 to be a beneficial productivity tool for equipment plan

ners, architects, physicists, physicians, administrators, 
and regulators. 

[0002] Persons who design projects are required to 
know or learn a great deal of information about a project 
for which they are assigned the responsibility to design. 
After that information is possessed, various productivity 
tools are known for designing projects. These productiv-

15 

ity tools include various CAD tools which are commer
cially available for increasing design productivity. These 
productivity tools are generally provided for professional 20 

designers, such as architects and engineers. 
[0003] For example, some projects require an in-depth 
current knowledge and expertise about the project, 
such as the design of a radiotherapy department for a 
healthcare facility, which necessitates knowledge of 25 

applicable regulations regarding acceptable dosage lev-
els to radiotherapy technicians, materials and equip
ment utilized in the construction of a radiotherapy 
department, available commercial products, costs, etc. 
The design can require a number of complicated calcu
lations, such as the thickness of the shielding that is 
needed to meet the regulations for radiation dosage lev-
els received by technicians, and the thickness of the 
shielding depends upon the shielding material which in 

30 

turn can depend upon the commercial availability of the 35 

material and trade-offs between the effectiveness of the 
material and the cost. This complicates the design proc
ess. Therefore, a need has existed for productivity tools 

[0005] Although the Radiotherapy Department Toolkit 
has various advantages, there are various limitations. 
Like CAD tools in the architectural and engineering 
fields that are limited to one aspect of a multi-faceted 
project, the Radiotherapy Department Toolkit is a spe
cialized tool for the design of a single department. For 
example, a radiotherapy department may be only one of 
various departments at a healthcare facility, such as a 
hospital that additionally has emergency and operating 
rooms, a maternity ward, an intensive care unit, patient 
care and physical therapy departments, etc. Further
more, the product catalog stored in the database of the 
Radiotherapy Department Toolkit is specialized, as are 
the other features, including calculation of shielding 
needs for radiotherapy equipment. Furthermore, the 
web browser of the Radiotherapy Department Toolkit 
simply enables persons to connect to the web sites of 
equipment manufacturers. Thereafter, persons must 
browse until the product information being sought is 
located at the web site. 
[0006] Therefore, a project planting tool platform is 
needed that provides an expandable infrastructure that 
can be adapted as needed to far-ranging project plan
ning applications. Such an adaptable productivity tool 
for planning a project must be flexible enough to accom
modate expansion, such as the addition of planning 
modules to design various needed aspects of an overall for facilitating the design process and reducing the time 

to design a project, such as the radiotherapy depart
ment at a healthcare facility, as well as to enable a per
son to implement a project design through the purchase 
of products. 

40 project, and yet be efficiently configured to enhance 
productivity. Known productivity tools for planning the 
design of a project do not provide the infrastructure for 
substantially open-ended expansion and yet possess a 
level of integration and associational linkages, such as [0004] A useful productivity tool for designing a radio

therapy department is known. This productivity tool is 
commercially available as the Radiotherapy Depart
ment Toolkit from Neoforma, Inc. located in Mountain 
View, California. This toolkit includes a software-based 
planning tool and product catalog for radiotherapy 
departments resident on a database to enable facility 
planning to be efficient and fast by streamlining the 
complicated tasks of designing a radiotherapy depart
ment and purchasing needed equipment. Advanta
geously, in addition to providing a tool for configuring a 
radiotherapy department, the Radiotherapy Department 55 

Toolkit enables persons designing a radiotherapy 
department to access product information for selecting 
equipment for the department from the product catalog 

45 linkages and cross-linkages to and within a database 
and/or applications programs, such as spreadsheets, to 
serve as a platform for an efficient planning tool. There
fore, known productivity tools are inherently limited and 
constitute no more than special-purpose application 

50 programs that are not structured to be configured for 
other applications. At the same time, however, the 
project planning tool must also enable a person to 
implement the design for a project at the equipment 
level. 

Summary of the Invention 

[0007] One embodiment of the present invention pro-

2 

IPR2023-00332 Page 00263



3 EP O 895 171 A2 4 

vides an infrastructure for an efficient project planning 
tool as a platform for a planning tool for planning and 
implementing a project. The platform provided by the 
project planning tool can be tailored to any project plan-
ning application, from designing, outfitting, and deter- 5 

mining the cost of a building project to planning an 
entire healthcare facility instead of a single department. 

[0008] The computer aided planning tool in accord
ance with the invention provides a platform having a 
process-based structure. The process-based structure 10 

comprises various planning templates linked to informa-
tion stored in a relational database related to the task 
performed utilizing that particular template in connec-

aided planning tool in accordance with the inven
tion; and 

Figs. 2-21 illustrate various screens that are dis
played by the computer aided planning tool shown 
in Fig. 1 as a project is being planned. 

Detailed Description of the Preferred Embodiments 

[0011] The computer aided planning tool in accord
ance with the various embodiments of the invention is 
executed on a computer 12, as shown in Fig. 1. The 
computer aided planning tool in accordance with one 
embodiment of the invention is preferably a 32-bit CAD 
application compatible with a Microsoft Windows 95 or tion with the project being planned. The computer aided 

planning tool enables users to navigate from informa
tion available in various information galleries to process 
tools utilized to design the components of the project. 
The database comprises product catalog information 

15 Microsoft NT 3.51 or later operating system available 
from Microsoft, Inc. located in Redmond, Washington. 
The computer 12 comprises a minimum of 16 MB of 
random access memory {RAM) and preferably includes 

and a library of additional information for targeted 
access. The information stored in the database is 20 

unmodifiable or customizable by designation of the 
entity which submits that information by including the 
log-in name and unique password of that entity when 
the information is submitted. For example, product ven
dors can designate their information unmodifiable and 25 

distribute their own files of information to users directly. 
Database information can be supplemented by enabling 
users to connect to web sites over the Internet, and in 
accordance with the invention a particular page at a 
web site may be accessed based on information 
selected during utilization of a particular planning tem
plate, rather than requiring users to browse the web site 

30 

24 MB of RAM. The computer 12 also comprises a hard 
disk drive having 40 MB of free storage space available. 
The computer is also provided with an Internet connec
tion, such as a modern, for connection to web sites of 
other entities and exchange of e-mail. 
[0012] In an alternative embodiment, the computer 
aided planning tool can be available by connecting to 
the web site of the supplier of the computer aided plan-
ning tool. The computer aided planning tool can be 
ported to the web and executed on a web server. There
fore, the requirements for the computer 12 would be 
reduced. 
[0013] Means for displaying information preferably in 
the form of a monitor 14 connected to computer 12 is 
also provided. The monitor 14 can be a 640 x 480, 8-bit 
(256 colors) VGA monitor and is preferably an 800 x 

for the relevant page. Additionally, automated two-way 
e-mail over the Internet is provided to facilitate the 
acquisition of supplemental information which is then 
accessible by users and can be automatically imported 
for use in the planning templates, including use in appli
cations programs, such as spreadsheets for calculating 
costs for the project. 

35 600, 24-bit {16 million colors) SVGA monitor. The com
puter 12 is also preferably connected to a CD-ROM 
drive 16. As shown in Fig. 1 , a mouse 18 is provided for 
mouse-driven navigation between design processes 
comprising the computer aided planning tool, such as 

40 navigation from room to room within one of a plurality of 
department planning templates, for example, a radio
therapy department for a healthcare facility. The mouse 
18 also enables persons utilizing the computer aided 

[0009] As a result, the computer aided planning tool in 
accordance with the invention enables users to readily 
select processes applicable to planning projects for 
which they have been assigned responsibility and to 
efficiently navigate within planning templates and 
access product and library information that enables 45 

projects to be implemented. This significantly enhances 
user productivity. 

Brief Description of the Drawings 

planning tool (referred to hereafter as "users") to review 
and select products and services (collectively referred 
to hereafter as "products") available from various ven-
dors from a plurality of different categories of products 
for implementing a project, such as radiotherapy equip
ment for the radiotherapy department of a healthcare 

50 facility that is being planned. 
[001 OJ The above and other objectives and features 
and the concomitant advantages of the present inven-
tion will be better understood and appreciated by those 
skilled in the art in view of the description of the pre
ferred embodiments given below in conjunction with the 55 

accompanying drawings. In the drawings: 

Fig. 1 illustrates one embodiment of the computer 

3 

[0014] The computer aided planning tool preferably 
provides three-dimensional visualization of images on 
monitor 14, such as an entire radiotherapy department 
for a healthcare facility and the individual rooms in the 
radiotherapy department being planned. The computer 
aided planning tool also comprises a relational data
base having an easy-to-use graphical interface, so that 
stored product information can be accessed. Three-
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dimensional visualizations are also preferably provided 
for specific implementing products. The three-dimen
sional visualizations of implementing products are 
linked to screens displayed by the computer aided plan
ning tool on monitor 14 featuring product specifications, 5 

drawings, and manufacturer details. All product screens 
are interrelated for easy navigation between views so 
users can learn more about the product, vendor, and 
how to contact the vendor, which are available to users 

tion relating to planning a healthcare facility, such as 
supplemental information about products available from 
various vendors of products to the healthcare industry. 
The integration of various sources of data for access is 
a salient feature of the computer aided planning tool in 
accordance with the invention. 

[0017] Furthermore, the integration of a local data
base of product information with Internet access to the 
web sites of product vendors provided by the computer 

at the click of mouse 18. 10 aided planning tool in accordance with the invention 
affords a targeted, reliable, easy, and timesaving 
approach to selection of products needed for the project 
being planned. This is based on a two-tiered approach. 

[0015] The computer aided planning tool also com
prises functional modules linked to the information dis
playable in a planning template and other screens. For 
example, a spreadsheet application executed in the 
background can process information related to the 15 

project design and use product information accessed 
from the product catalog stored in the relational data
base to generate items in a table for determining the 
cost of various implementing components of a design, 

The first tier is that the database provided by the com
puter aided planning tool provides a general product 
catalog, but access to that general product catalog is 
based on the particular selection from among the set of 
targeted processes that has been selected and using 
one of various planning templates comprising the com
puter aided planning tool. Based on the particular plan
ning template that is selected, knowledge-based access 
is provided to limit the portions of the database, that is, 
to limit the portions of the general product catalog, that 
are accessible for product information. The particular 

as well as the overall cost of the project design. For 20 

example, a shielding functional feature for planning a 
healthcare facility can automate the complicated calcu
lation of shielding barriers for a radiotherapy depart
ment to facilitate the design process for the radiotherapy 
department for a healthcare facility. 
[0016] The computer aided planning tool in accord
ance with the various embodiments of the invention 
comprises a blend of software tools consisting of code 
executed by a computer, such as computer 12 or a web 
server connected with computer 12, and a relational 30 

database accessible by the computer. The software 
tools can be encoded on a CD-ROM and downloaded 

25 portions of the database that are accessible are limited 
to the particular targeted planning process that has 
been selected, which means that unlike the prior art, the 
entire general product catalog in the local database 

into the computer to execute the computer aided plan-

does not have to be browsed for applicable product 
information. Moreover, the information stored in the par
ticular portions of the relational database becomes 

ning routine in accordance with the invention. Data can 
also be initially provided on a CD-ROM and updated by 35 

providing revised data on another CD-ROM or by allow-

immediately accessible in the context of the process 
within the planning template, which obviates the need 
for users to browse for the information. 
[0018] The general product catalog can be updated by 
providing revised data on another CD-ROM or prefera
bly by allowing data to be downloaded over the Internet 
as the need for updating the data arises. For example, 
an updated CD-ROM can be created by downloading 

ing data to be downloaded over the Internet as the need 
for updating the data arises. In one exemplary imple
mentation to be described in more detail below, the data 
stored on the CD-ROM can provide a library or catalog 
of information related to healthcare for use in planning a 
healthcare facility, such as products available from vari-
ous vendors of products to the healthcare industry. 
Additionally, the computer aided planning tool in accord
ance with the invention provides access to the Internet 
so that a web site can be browsed for information 
related to the project that the computer aided planning 
tool in accordance with the invention is being utilized to 
plan. The browser software is integrated into the soft
ware planning tool in accordance with the invention in a 
seamless fashion so that access to web sites of interest 

40 general product information from product vendors and 
providing the updated product information to users of 
the computer aided planning tool in accordance with the 
invention. Preferably, however, the general product cat
alog is updated by users directly downloading general 

45 product catalog information over the Internet. In any 
event, the general product catalog stored in the data
base accessible by the computer aided planning tool in 
accordance with the invention is preferably maintained 
by the product vendors. Therefore, the responsibility for 

50 providing the data to update the general product catalog 
resides with the vendors whose products appear in the 
database. can be effected at various times while a project is being 

planned. In one exemplary implementation to be 
described in more detail below, web sites of various 
vendors of products to the healthcare industry are 55 

accessible by the computer aided planning tool in 
accordance with the invention by clicking mouse 18 on 

[0019] In this regard, each vendor is assigned a log-in 
name and a unique password by the supplier of the 
computer aided planning tool in accordance with the 
invention. The unique password enables the product 
vendor to access the portion of the archival database 
maintained by the supplier of the computer aided plan-an entity name or logo for obtaining additional informa-

4 
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ning tool in accordance with the invention dedicated to 
the particular products of that product vendor included 
in the general product catalog. Access is preferably pro
vided over the Internet. This enables product vendors to 
update information regarding their products that appear 5 

in the general product catalog as the need arises for 
updating that information, such as discontinuing a prod-
uct, adding a new product to a product line, etc. One 
advantage of the computer aided planning tool in 
accordance with the invention is that the responsibility 10 

for updating general product information preferably 
resides with the set of product vendors, so that the best 
interests of the product vendors are served by their dili
gently updating their general product information as 
business circumstances dictate. This can be easily and 15 

quickly accomplished by downloading data over the 
Internet with the assurance that the integrity of the gen-
eral product catalog can be maintained by the assign
ment of unique passwords. This also reduces the 
burden of database maintenance on the supplier of the 20 

computer aided planning tool in accordance with the 
invention. 

[0020] One embodiment of the computer aided plan
ning tool in accordance with the invention provides a set 
of targeted processes. In one exemplary implementa- 25 

tion to be described in more detail below, the target 
processes relate to planning a healthcare facility, such 

30 

the computer aided planning tool in accordance with the 
invention. Additionally, the GUI of the computer aided 
planning tool in accordance with the invention is intui-
tive, and a sufficient number of help screens are pro
vided that the need for hardcopy documentation in the 
form of a user manual is obviated. 

[0022] Preferably, each of the targeted planning proc
esses is connected to a portion of the general product 
catalog stored in the database related to that planning 
process, so that the general product catalog provides 
the backbone of the computer aided planning tool in 
accordance with the invention. This enables users of the 
computer aided planning tool in accordance with the 
invention to migrate easily from a targeted planning 
process directly to specific product information, which 
substantially reduces the time needed to fully plan a 
project and obtain concrete information, such as cost 
information, for project implementation. Tables gener-
ated by users including the results of any calculations 
performed by the spreadsheet can be utilized to gener
ate an order report utilizing the reporting features of the 
computer aided planning tool. 
[0023] The computer aided planning tool in accord
ance with the invention provides a specialized design 
tool integrated with the product database backbone. 
The computer aided planning tool is also integrated with 
community provided information in a library database 
for enabling entities provided with the computer aided 
planning tool to design and implement a project includ-
ing complicated technical aspects of the project. In one 
embodiment of the invention, the library information 
stored in the database comprises information which can 
only be modified by the entity which has submitted the 
information and, alternatively, the information can be 

as selecting the departments that will comprise the 
healthcare facility, architecting the physical layout of the 
facility including the various rooms from operating 
rooms to patient rooms to waiting rooms, selecting 
actual equipment to deploy in the architected rooms, 
such as medical equipment, furniture, and even decora
tions, and other products available from various vendors 
of products to the healthcare industry. The targeted 
processes are frilly enabled by the computer aided plan
ning tool in accordance with the invention. A relational 
database is provided for providing information needed 
in the planning process. Access to applicable informa
tion stored in the database is determined by the partic
ular targeted process that is selected. A spreadsheet is 
executed in the background for performing calculations 
needed in the planning process. In one exemplary 
implementation to be described in more detail below, 

35 customizable. Typically, product information submitted 
by vendors is submitted with the log-in name and 
unique password of the vendor so that users cannot 
modify the information. An entity which submits library 
information can also include its log-in name and unique 

40 password with library information to render that informa
tion unmodifiable. Otherwise, information in the data
base can be imported by users and modified. Enabling 
product and library information to be designated as 
unmodifiable can better assure the integrity of the data
base. 
[0024] The computer aided planning tool preferably 
includes integrated spreadsheet applications software 
integrated with the computer aided planning tool, which 
is linked to predetermined selections from the planning 

the spreadsheet application software can compute 45 

costs for the healthcare facility being planned, such as 
cost information depending upon the materials, equip
ment, accessories, and other costs involved in con
structing and furnishing a healthcare facility. A suite of 
conventional software application tools can be provided 50 templates and executes in the background for calculat

ing the quantity and cost of components needed to 
implement a project For example, the spreadsheet 
applications software can be configured to calculate the 
amount of shielding material based on a selected type 

to enable planning, such as architectural application 
software. 
[0021] In order to implement the targeted processes 
provided by the computer aided planning tool in accord
ance with the invention. a process-based graphic user 
interface (GUI) is provided. The process-based inter
face comprises a menu of available selections corre
sponding to the targeted processes that are provided by 

55 of material using conventional equations for determin
ing the amount of a material based on the shielding 
properties of the particular material and then calculates 
the associated cost of utilizing that material in a radial-

5 

IPR2023-00332 Page 00266



9 EP O 895171 A2 10 

ogy department of a healthcare facility. The spread
sheet is integrated with the database and linked by 
selection of the planning template to product informa
tion and library information to import the information 
needed to perform the needed calculations to deter- 5 

mine quantity and cost which are then displayed. Prefer
ably, the computer aided planning tool displays the 
particular product, together with the quantity and cost, 
in tabular form. Therefore, complicated aspects of plan-
ning a project are processed in the background by the 10 

computer aided planning tool, so that complicated pro
cedures connected with a selected planning template 
and various procedures that require expert knowledge 
are performed in the background simply through the 
selection of a template and straightforward selection of 15 

available components, such as products available to 
implement those components. This facilitates planning 
a project, particularly a complicated project that may 
require expert knowledge in a particular field. Advanta
geously, even an expert in the particular field is able to 20 

save a great deal of time, since tedious calculations are 
performed automatically by the computer aided plan-
ning tool. 

[0025] The library of information stored in the data
base is also preferably updatable through connection 25 

over the Internet to the web site of the entity which pub
lished the information. The library of information com
prises submittals of information by the universe, or 
community, of entities which are provided with the com
puter aided planning tool. Any person who has author- 30 

ized access to the computer aided planning tool at an 
entity provided with the computer aided planning tool 
can author and submit information for access by the 
entire community of entities which also are provided 
with the computer aided planning tool and users at 35 

those entities. Any such entity or person who desires to 
author information for inclusion in the library can add the 
information to the web site of the entity where the infor
mation is authored and/or can submit the information to 
the supplier of the computer aided planning tool. The 40 

submitted information is published through the library 
available to entities provided with the computer aided 
planning tool. The information published by the supplier 
of the computer aided planning tool and/or not submit-
ted but simply accessible through browsing the web site 45 

of the entity at which the information was authored ena
bles direct access by users of the computer aided plan-
ning tool. Preferably, the computer aided planning tool 
includes linkages to the addresses of the web sites of 
entities which publish in the subject areas related to the 50 

selected planning template as part of the relational 
database, so that users can easily determine the web 
site addresses which they can browse if they desire to 
seek additional information. The interests of all are 
served by the submission of information for publication 55 

in the library. 
[0026] For example, one group of entities provided 
with the computer aided planning tool is, of course, per-

6 

sons who desire to plan a project, such as a healthcare 
facility. It is important that those persons are informed 
regarding any applicable regulatory requirements for 
the project, such as the maximum level of exposure to 
radiation that is permitted to technicians who work in a 
radiation therapy or radiology department at a health
care facility. Moreover, these persons are also well
served to learn from the experience of other entities 
which have implemented a similar project and to also 
determine whether or not an industry or trade associa
tion or other professional group has published guide
lines or standards that facilitate the implementation of a 
project, such as guidelines by the American Medical 
Association for equipping a hospital emergency room or 
intensive care unit. Moreover, some entities may volun
tarily publish information about a project that may be 
invaluable to another entity planning a project at a later 
time and the prestige that can attach to the publishing 
entity when other entities re-use part or all of an imple
mentation developed by the publishing entity, such as 
one healthcare planner implementing an intensive care 
unit based on the implementation of such a department 
submitted by Stanford University Hospital. 

[0027] Another group of entities provided with the 
computer aided planning tool and well-served by sub
mission and publication of information is any govern
mental agencies which oversee regulation of the 
implemented project, such as a healthcare facility. The 
fact that there are regulations regarding an implementa
tion that incorporates regulated equipment, such as 
radiation equipment in a healthcare facility, has been 
mentioned earlier. Other regulations may also apply to a 
project being planned, such as building codes that apply 
to a healthcare facility. Government agencies and other 
regulatory or oversight agencies can easily and effec
tively disseminate needed information by submitting the 
information to the provider of the computer aided plan
ning tool for publication or having that information avail
able at their web site for access by users of the 
computer aided planning tool. 
[0028] An additional group of entities provided with the 
computer aided planning tool and well-served by sub
mission and publication of information is professional 
consultants who specialize in the planning and/or imple
mentation of various aspects of the given type of project 
and who are available to be retained by the entity 
accessing the library for information, for example, a hos
pital architectural firm which could be retained to render 
actual plans for construction of a hospital. The library 
accessible by the computer aided planning tool provides 
a vehicle for a professional consultant to publicize 
expertise and prior experience by having that informa
tion available at the web site of the consultant for access 
by users of the computer aided planning tool. 
[0029] As a further and quite obvious example, a 
group of entities provided with the computer aided plan
ning tool and motivated to submit information for publi
cation is vendors of products for actual implementation 
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of the various components of the project that is the sub
ject of the planning. The library accessible by the com
puter aided planning tool provides a mechanism for a 
product vendor to publicize important product develop
ment and product announcements, such as the devel- 5 

opment of new oncology equipment for the radiotherapy 
department at a healthcare facility, by having that infor
mation available at its web site for access by users of 
the computer aided planning tool. 

[0030] The groups of entities that would publish in the 10 

library accessible through the computer aided planning 
tool in accordance with the invention vary from one type 
of project being planned to another. Therefore, there is 
no limit to the community of entities which are provided 
with the computer aided planning tool and persons at 15 

those entities who would author and submit information. 
[0031] Considered in more detail, the product data
base stores product information. The product informa-
tion comprises graphic and/or text information relating 
to products. The product graphics and/or text for the var- 20 

ious product information stored in the database is pref
erably provided and updated as needed (i.e., 
maintained) by the respective vendors of those prod
ucts. Similarly, the library information comprises graph-
ics and/or text information relating to products or other 25 

aspects of a project. The graphics and/or text for the 
various library information stored in the database is also 
preferably provided and updated as needed (i.e., main
tained) by the entities of the community which submit 
that information for publication. The computer aided 30 

planning tool displays this graphic and/or text when a 
planning template is active and the product is selected 
for implementing a component of the project being 
planned. 
[0032] When a particular component is selected within 35 

a planning template, one embodiment of the computer 
aided planning tool in accordance with the invention 
enables additional information relating to that compo
nent, such as a product, to be obtained, that is, the com
puter aided planning tool provides a mechanism to 40 

obtain information to supplement product information 
stored in the database. The additional information is 
obtained by selecting a specific product, for example, by 
clicking mouse 18 on a product listed on a screen dis
playing one or more products of a vendor. In response 45 

to selection of the specific product, the computer aided 
planning tool connects over the Internet to the vendor 
and directly accesses the page at the web site of the 
vendor where the additional information about that par
ticular product appears. This obviates the need for 50 

users of the computer aided planning tool to browse the 
web sites of vendors for additional product information 
when specific products have been selected. 
[0033] In another embodiment, the additional informa-
tion is obtained by a two-way e-mail exchange between 55 

the computer aided planning tool and the vendor of the 
selected implementing product or entity which authored 
the library information. To facilitate the exchange of e-

7 

mail, the computer aided planning tool preferably pro
vides check boxes within the planning template, which 
can be selected to request a quote or supplemental 
information or references relating to a product. If a 
check box is not selected, the request is preferably 
defaulted to a request for supplemental information 
relating to the product. In response to selection of a 
check box, the computer aided planning tool preferably 
automatically assembles a pre-formatted e-mail mes
sage by the computer aided planning tool to the e-mail 
address of the vendor or publishing entity stored in the 
database together with the product or library informa
tion. The assembled request message contains: an 
identification of the product or publication about which 
supplemental information is requested, the e-mail 
address of the vendor or product entity to which the 
query is to be sent as well as the e-mail address of the 
computer aided planning tool which sends the request, 
and a pre-formatted text message dependent upon the 
selected check box, such as "Please reply with pricing 
information for the product identified in the subject of 
this message" or "Please reply with all available product 
information respecting the product identified in the sub
ject of this message." Preferably, the computer aided 
planning tool enables customized notes to be appended 
to the pre-formatted text, for example "Please also 
specify earliest delivery date and method of shipment." 
If the vendor or publishing entity does not have a current 
e-mail address, the assembled e-mail request prefera
bly additionally incorporates the facsimile transmission 
number of the requesting entity, and the e-mail address 
is preferably defaulted to the e-mail address of the sup
plier of the computer aided planning tool. Upon receipt 
of the e-mail message with the default e-mail address 
by the supplier of the computer aided planning tool, the 
supplier can convert the e-mail message to a facsimile 
transmission and send the facsimile transmission to the 
vendor or publishing entity with a request to reply by fac
simile transmission to the telephone number of the com
puter aided planning tool which sent the request. For 
example, if additional information is desired about a 
large number of products needed for implementation of 
a project being planned, an e-mail message is assem
bled for each product as to which additional information 
is sought and sent to each of the product vendors, 
which may result in a substantial volume of e-mail mes
sages being sent to product vendors by the computer 
aided planning tool. 

[0034] If the vendor or publishing entity to which the 
request is addressed also possesses e-mail capability, 
a pre-formatted reply is assembled. The assembled 
reply message contains: an identification of the product 
or publication about which supplemental information 
was requested, the e-mail address of the computer 
aided planning tool which sent the request as well as 
the e-mail address of the vendor or publishing entity 
which sends the reply, and a pre-formatted text mes
sage dependent upon the selected check box, such as 
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"The price of the product identified in the subject of this 
message is $ .... " or "Supplemental product information 
respecting the product identified in the subject of this 
message is .... " Preferably, the reply can also include a 
separate section for reply to any customized note 5 

appended to the pre-formatted text, for example, "The 
earliest delivery date is ... and method of shipment is by 
overland freight." 

[0035] Two-way e-mail over the Internet provides sig
nificant advantages. One advantage is that e-mail 10 

affords an effective mechanism for communicating 
product and published information. Another advantage 
is that e-mail obviates the need to interrupt the planning 
process to telephone or draft a letter request for supple
mental information. E-mail is particularly convenient 15 

when the vendor or publishing entity is located In 
another time zone or another country. Consequently, 
international products and published library information 
from abroad can more logically be included in the data
base. Therefore, the computer aided planning tool has 20 

global geographical application. 
[0036] Also, a preferred embodiment of the computer 
aided planning tool in accordance with the invention 
automatically processes replies by vendors and publish-
ing entities to e-mail requests. Users route e-mail 25 

replies to an e-mail queue when the e-mail application 
of the computer on which the computer aided planning 
tool executes is active. When the computer aided plan-
ning tool is thereafter executed, the e-mail replies in the 
e-mail queue are automatically parsed, and the pre-for- 30 

matted replies are disassembled and the supplemental 
information is de-embedded and entered in the tables of 

35 

implementation, for example, the computer aided plan
ning tool can be a healthcare facility planning tool. 

[0039] The computer aided planning tool comprises a 
relational database comprising product information from 
vendors. The database also comprises a library com
prising worldwide regulatory agency regulations and 
other information, such as files generated by record
and-verify systems like VARiS, which can be accessed 
from the library stored in the database. Also, the library 
can store information relating to architectural solutions 
that present a sampling of architectural drawings and 
graphics of architectural design implementations from 
around the world for evaluation by an architect involved 
in a planning project for a healthcare facility. The com
puter aided planning tool in accordance with one imple
mentation of the invention can include a spreadsheet 
application, such as Lotus 1-2-3 available from Lotus 
Development Corporation, which is pre-configured to 
perform various calculations within a selected planning 
template such as the cost of a project being planned. A 
spreadsheet can be also be configured to calculate 
shielding in connection with a process which comprises 
designing a radiotherapy department. Automated 
shielding calculations are provided by the known Radio
therapy Toolkit and therefore do not in and of them
selves constitute the present invention. Products 
available from vendors, such as commercially available 
doors ad wall assemblies, can be selected, and param
eters included in the information relating to those imple
menting components stored in the product database are 
called by the spreadsheet and used in the calculations 
performed by the spreadsheet. Regulatory agency 
defaults can also be used in the spreadsheet calcula
tions. 
[0040] The computer aided planning tool, which com
prises a program or set of coded instructions which is 
executed by computer 12 or a web server to which com
puter 12 is connected, will now be described in detail 
with reference to Figs. 2-21. Fig. 2 illustrates an opening 

the planning templates that existed at the time when the 
check boxes of those templates were checked to gener
ate the corresponding requests. The format of the de
embedded information is compatible with the other 
information contained in the tables that have been gen
erated within the planning template. This provides a 
very powerful and automated mechanism for inclusion 
of supplemental information for planning a project and 
implementing components of that project. This supple
mental information is also processed by any spread
sheet application program executing in the background 
to perform calculations, such as the total cost of imple
menting a project. 

40 screen, which can be referred to as the process screen, 
that is displayed by monitor 14 when the computer 
aided planning tool is opened or accessed. In the event 
that the computer aided planning tool is executed by a 
web server connected to computer 12, the process 

[0037] One implementation of the computer aided 
planning tool in accordance with the invention will now 
be described. It is to be understood that the implemen
tation to be described is by way of example and not by 
way of limitation. The features of the computer aided 
planning tool in accordance with the invention apply 
generally to planning a project and are not restricted in 
any manner to the specific implementation to be 
described below. Other exemplary potential implemen
tations will be mentioned following a detailed descrip
tion of the one exemplary implementation. 
[0038] One exemplary implementation provides a 
computer aided planning tool for healthcare. In one 

45 screen can be denoted as the "Home Page," as indi
cated at the lower right hand corner of Fig. 2. 
[0041] The process screen shown in Fig. 2 is the 
screen in which the interface to the various processes 
throughout the computer aided planning tool is defined. 

50 Generally, the computer aided planning tool comprises 
many different screens associated, or linked, in many 
ways. Each screen is treated as a unique object, which 
enables screens to be bundled through linkages in dif
ferent orders to create different modules. The process-

55 based platform provided by the computer aided plan
ning tool provides navigation through a variety of tools 
and a variety of screens of information accessed from 
the associated relational database, and the process-

8 
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based interface facilitates navigation. The user can 
select next and previous buttons, move a slider to jump 
ahead and behind, and select specific icons. All icons 
are defined on the process screen, and the user can 
jump to the process screen multiple ways. The pointer 5 

can be positioned on an icon to cause the definition of 
that icon to appear. There are many ways for the user to 
jump around as well as to be guided through a process, 
unlike web interfaces which are random interfaces that 

ity and "Linac Shielding - New Construction" is a spe
cialized process tool for designing and implementing 
shielding for a radiotherapy room at a healthcare facility. 
On the other hand, "Select a product" is a streamlined 
process for identifying products for implementation of a 
component of a project. 

[0046] Clicking mouse 18 on the highlighted process 
on which the pointer is positioned selects the identified 
process. As shown in Fig. 2, the highlighted process is 

are not for designed for a particular process, such as 
found in the known Radiotherapy Department Toolkit. A 
selected process of the computer aided planning tod 
guides the user through steps of that particular process 
as a part of process. 

10 "Explore Neoforma Healthcare." This can be desig
nated as the default process and provides access to 
various screen galleries for the user to browse. Clicking 
mouse 18 causes "Explore Neoforma Healthcare" to be 
selected. This process enables the user to simply 

[0042] The process-based interface of the process 
screen shown in Fig. 2 enables the user to build a proc-
ess based on a set of menu commands. The process
based interface of the computer aided planning tool 
enables the user to focus on a selected process to plan 
and implement a project. In contrast, the known Radio
therapy Department Toolkit lacks the guided, directed, 
and customizable tour of screens, for example, approxi
mately 45 to 60 screens, of which only a portion, for 
example, 20 screens, are pertinent to any particular 
user, that is provided by the computer aided planning 
tool. 

15 access and view screens contained in various screen 
galleries associated with the features on the left hand 
side of the process screen shown in Fig. 2. This process 
allows the user to navigate through screen galleries, 
rather than the screen galleries being tied to one of the 

20 other processes listed in the process screen and thus 
browse the program in overview fashion. The screen 
galleries comprise the following galleries. 
[0047] A department galley enables a user to view the 
overall scope of one component of a planning project. 

[0043] The processes which are listed on the process 
screen shown in Fig. 2 are user definable so that the 
processes can be configured on a profession-specific 
basis, such as processes for planning an entire health
care facility. Furthermore, a hospital administrator is 
likely to utilize different processes that an architect or a 
physicist. Consequently, the process-based interface 

25 The screens contained in the department gallery pro
vide the user a bird's-eye view of an entire department, 
such as a radiotherapy department. For example, Fig. 3 
illustrates such a department gallery screen accessed 
through the "Explore Neoforma Healthcare" process 

30 and displayed on monitor 14. The department gallery 

can be redesigned. The resulting process screen is also 
a file which can be rendered unmodifiable, display-only 35 

information. This provides a flexible process-based plat
form for the computer aided planning tool. 
[0044] The process screen shown in Fig. 2 enables a 
user to position the mouse pointer to highlight one of the 
identified processes under "Select a process ... " on the 40 

right hand side of the screen and view a description of 
that process below. Moreover, the features of the high
lighted process appear on the left hand side of the 
screen. In the exemplary implementation of the compu-
ter aided planning tool for planning a healthcare facility, 45 

the process screen can include the processes "Edit a 
department or room template," Explore Neoforma 
Healthcare," "Linac Shielding - New Construction," 
"Linac Shielding - Retrofit," "Plan a new room or depart
ment," and "Select a product," for example. The user 50 

can define other processes or delete one or more of the 
process selections listed on the process screen shown 
in Fig. 2 to provide a process-based interface that can 
be customized at the home page level. 
[0045] The processes can vary in complexity. In this 55 

regard, "Plan a new room or department" is a compre
hensive process tool for planning and implementing 
departments and individual rooms of a healthcare facil-

9 

screen shown in Fig. 3 lists available room choices in 
the lower right portion of the screen which are linked to 
detailed descriptions and requirements of each room. 
The process from which the screen is entered, that is, 
"Explore Neoforma Healthcare," appears at the upper 
left hand corner of the screen shown in Fig. 3, while the 
screen being viewed by the user is identified in the lower 
right hand corner ("Department Gallery"). The depart
ment gallery enables easy, mouse-driven navigation 
from room to room within the department. The depart
ment gallery provides three-dimensional department 
visualization as shown in Fig. 3, as well as specific infor
mation regarding the location and relationship of rooms 
for design optimization and implementation. 
[0048] As shown in the upper left portion of Fig. 3, the 
screen was submitted by a product vendor. The infor
mation contained in the screen is therefore identifiable 
with a specific source and is unmodifiable, display-only 
information. 
[0049] A rooms gallery is enabled by the user select
ing any room from the department gallery. The rooms 
gallery enables the user to access information stored in 
the relational database that provides an in-depth 
description of the equipment recommended for that 
room. The screens contained in the rooms gallery dis
plays only product information relevant to the selected 
room, so that the product selection and evaluation proc
ess is focused. The screens contained in the rooms gal-
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lery also present product categories sorted in logical, 
functional, and room-determined groupings. 

[0050] A products gallery is enabled when the user 
selects any product category either by clicking the 
mouse on the three-dimensional representation of the 5 

category or by choosing from the categories listing. The 
screens contained in the products gallery display list
ings of vendors and their products. The products gallery 
provides detailed descriptive information submitted by 

product gallery linked to the screen in the company 
information gallery shown in Fig. 5. This causes a 
screen in the product gallery, such as the screen shown 
in Fig. 6, to be displayed from which the user can com-
plete the task of implementing a component of the 
project, for example, designation of the treatment couch 
shown in Fig. 6 for a radiotherapy department of a 
healthcare facility. 

[0054] "Linac Shielding - Retrofit" and "Linac Shielding 
- New Construction" are examples of more complicated 
processes selectable from the process screen shown in 

the vendor of the product for each of the listed products. 10 

The screens contained in the products gallery also ena-
ble the user to review product highlights and choose 
vendors for further evaluation. The products gallery pro
vides all of the relevant information needed for full eval
uation of a product family or specific product for 
implementation of a component of the project being 
planned and potential purchase by the user. The 
screens contained in the products gallery provide 
detailed descriptions, features, benefits, and specifica
tions relating to the products. The screens contained in 
the products gallery also preferably provide precise 
product drawings, photos, and/or graphics so that the 
user can gain an accurate understanding of the product. 
The products gallery also preferably directs the user to 
the product vendor and provides contact information for 
the vendor by the user clicking mouse 18 on the vendor 
logo or name. 
[0051] A company information gallery enables the 
vendor to promote its products to the user. The com
pany information gallery contains screens that include 
corporate profile or background information, awarded 
certifications. and listings of the international markets in 
which the vendor is active. The company information 
gallery links to the products gallery screens for all prod
ucts that the vendor has listed in the product catalog 
stored in the database. The screens contained in the 
company information gallery provide information 
regarding how the user can directly contact the vendor. 
[0052] Unlike other processes listed on the process 
screen, the process invoked by selection of "Explore 
Neoforma Healthcare" is a substantially unguided proc
ess. This process also enables the user to browse tools 
available in connection with other listed processes. as 
well. 
[0053] A streamlined process selectable from the 
process screen shown in Fig. 2 is "Select a product." 
The user first positions the pointer on "Select a product" 
to highlight that process, as shown in Fig. 4, and clicks 
mouse 18 to select that process. Selection of the prod
uct selection process causes the computer aided plan
ning tool to access the company information gallery and 
display a screen, such as the product vendor screen 
shown in Fig. 5, which lists various products available 
from that vendor in the lower left portion of the screen. 
The user next performs the task of selecting a product 
by pointing to a desired product and dicking mouse 18. 
The computer aided planning tool user then accesses 
the product catalog in the database and accesses the 

Fig. 2. The user first positions the pointer on "Linac 
Shielding - New Construction" to highlight that process, 
as shown in Fig. 7, and clicks mouse 18 to select that 

15 process. Alternatively, the user can position the pointer 
on "Linac Shielding - Retrofit" to highlight that process, 
as shown in Fig. 7, and clicks mouse 18 to select that 
process. There are slight differences between these two 
processes. but a majority of the screens utilized by 

20 these two processes are substantially similar. That is, 
the processes are both linked to shielding screens. 
[0055] For example, selection of the linac shielding 
process for new construction causes the computer 
aided planning tool to access product information stored 

25 in the database for all products in the healthcare indus
try related to a linear accelerator room, bound intricately 
into the process of designing a linear accelerator room, 
and to jump immediately into a specialized tool for 
designing shielding in part based on access to applica-

30 ble regulatory information contained in the library infor
mation stored in the database. The user can set up 
project information for the shielding project. 
[0056] Additionally, the tool for designing shielding is 
linked to library information useful in the context of a 

35 shielding project, for example, information contained in 
the library stored on the database relating to similar 
projects implemented by others. That is, the user can 
access the room gallery and browse linear accelerator 
room information to obtain information within the proc-

40 ess of designing shielding for a new construction 
project. This enables the user to explore a community
based and edited library of information, while utilizing 
the specialized shielding tool. 
[0057] Library information stored in the database can 

45 also be accessed for used in calculations performed by 
the specialized shielding tool comprising the linac 
shielding process for new construction, such as regula
tions issued by governmental agencies or other organi
zations which have oversight responsibility for a project 

50 that involves shielding. For example, the screen shown 
in Fig. 9 lists common barriers found in a radiation ther
apy room, such as walls and doors, as well as links to 
regulations relating to dose limits that apply to the 
design of barriers. As shown in the upper left hand por-

55 tion of the screen shown in Fig. 9, regulations promul
gated by Taiwan can be linked to the barrier design for 
shielding in the "Linac Shielding - New Construction" 
process. 

10 
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[0058] The screen shown in Fig. 9 accessed through 
the linac shielding process for new construction is linked 
to regulatory information contained in the library infor
mation stored in the database. As described above, the 
particular screen shown in Fig. 9 is linked to regulations 5 

promulgated by Taiwan. This evidences the flexibility of 
the computer aided planning tool to plan projects, such 
as radiation therapy rooms, worldwide. The regulations 
that apply to a specific project being planned by the user 
can also be selected by the user. The user can compare 10 

one project design to another as a function of the appli
cable regulations in one part of world to another. For 
example, the applicable regulations can be regulations 
promulgated by the United States of America, instead of 
Taiwan, as shown in the radiation safety screen shown 15 

in Fig. 10. The screen shown in Fig. 10 displays the reg
ulatory information with respect to radiation safety 
requirements in the United States contained in the 
library information stored in the database. The informa-
tion contained in the library also contains information 20 

submitted by the community of entities which is supplied 
with the computer aided planning tool with respect to 
previous shielding designs, such as barrier walls, that 
the user can view for suggestions on how to create a 

Fig. 11, the shielding tool has not been enabled by the 
user to calculate shielding requirements, since the 
default is the "Calculation Off" button at the top of the 
table. The screen also illustrates that no specific vendor 
material has been selected for inclusion in the design 
for the shielding barrier being designed by the user in 
connection with the project being planned. 

[0061] The links to materials from vendors, for exam
ple, specific components of material, such as modular 
walls, or shielding designs utilizing materials provided 
by various vendors in a design created by the user, are 
linked to the shielding tool for implementing a project. In 
this regard, the shielding tool is linked to a gallery of 
materials information stored in the database and linked 
to the shielding tool. The materials, such as lead and 
concrete blocks, can be generic and vendor-specific 
materials. The materials information includes parame
ters of various materials, which are used by the shield-
ing tool to calculate required thicknesses of materials 
utilized in the design of shielding for a radiation therapy 
room. The screen shown in Fig. 12 indicates selection 
of a vendor-specific concrete block material by position
ing the pointer on the top "Concrete (normal)" line in the 
table shown in Fig. 11 and scrolling utilizing the up/down 

wall for the project being planned. 

[0059] As in the case of product information stored in 
the database, library information can also be unmodifia-

25 arrows to a vendor-specific concrete block material from 
the product catalog stored in the database and clicking 
mouse 18 on that material. The selection is linked to the 
"Linac Wall Materials" gallery in the gallery of materials ble, display-only information or alternatively can be cus

tomizable information which can be imported by the 
user utilizing a file manager program to be edited for use 30 

by the user. In this regard, a new file can be created 
through a files menu. The creator of the file can then 
determine whether the file is unmodifiable, display-only 
information or customizable information. In order to des
ignate the file that is created as unmodifiable, display
only information, the entity that creates the file includes 
the log-in name and unique password assigned to that 
entity with the file. For example, the source of the regu
latory information displayed in the screen shown in Fig. 

information. The user can access the vendor-specific 
information for the wall material by clicking on the 
selected material in the table shown in Fig. 12, which 
causes material information to be displayed. The infor
mation displayed in response to clicking on the material 
shown in the table in Fig. 12 is displayed in the screen 

35 shown in Fig. 13. 
[0062] The shielding tool automatically imports the 
parameters of the material selected by the user for cal
culating the shielding thickness requirements for the 

10 is identified with the source of that information and is 40 

selected materials. The calculations are initiated by the 
user selecting the "Auto" check box on the left hand side 
of the table shown in Fig. 12 and also selecting the "Cal-therefore unmodifiable, display-only information. By 

default, if no such log-in name or password is included, 
the information is customizable and can be imported by 
a user and modified for use. If the library information is 
designated as unmodifiable, display-only information, 
only the entity that created the file can access that file 
and update the information in the file. Therefore, the 
maintenance responsibility for information in the library 
that is designated unmodifiable, display-only informa
tion resides with the entity that created the file. 
[0060] The screen for the specialized shielding tool 
which comprises the linac shielding process for new 
construction is shown in Fig. 11. The shielding tool can 
be utilized by the user to optimize the design of barriers 

culation On" button above the center of the table. In the 
example calculation illustrated by the screen shown in 
Fig. 12, the thickness of lead is set by the user, and the 

45 shielding tool calculates the thickness of the selected 
concrete block material that is needed to satisfy the 
given dosage regulations. The shielding tool utilizes 
conventional shielding computations to determine thick
nesses for materials and calculates thicknesses using 

50 the parameters of the selected material, as indicated by 
the partial product identification and density parameter 
which also appear in the screen shown in Fig. 13. 
[0063] The user can also access specific product 

to obtain cost savings through linkage of parameters of 55 

various materials that can be utilized for a shielding 
design project to the shielding tool for calculating mate-

information that is used in radiation therapy rooms. The 
information accessible to the user includes information 
from the materials gallery. For example, the screen 
shown in Fig. 13 is linked to the shielding tool shown in 
Figs. 11 and 12. If the user had simply browsed the rial thicknesses for barriers, such as walls. As shown in 

11 
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materials gallery for a material for designing a barrier 
wall and selected the vendor-specific wall material dis
played in the screen shown in Fig. 13, the user can 
import the material parameters contained in the file for 
the material through the file manager by invoking "Insert 5 

Wall" which appears at the left central portion of the 
screen shown in Fig. 12 and thus select the vendor-spe
cific wall material for calculating the thickness of that 
material for the shielding project being planned. 

[0064] Also, as indicated above, the product gallery for 1 o 
radiation therapy rooms is accessible to the user 
through the linac shielding process for new construc
tion. For example, vendor-specific equipment from the 
product gallery can be accessed through the "Linac 
Shielding - New Construction" process, as shown in Fig. 15 

14. The screen shown in Fig. 14 displays product infor
mation with respect to vendor-specific equipment uti
lized in a radiation therapy room at a healthcare facility. 
Consequently, there is also a link to the company infor
mation gallery, as well, through the linac shielding proc- 20 

ess for new construction. 
[0065] In summary, the linac shielding process for new 
construction enables the user to plan a design based on 
community provided information, regulations, generic 
and vendor-specific materials that can be utilized, and 25 

vendor-specific products. Then, the shielding tool calcu
lates material thicknesses for barriers when "Auto" and 
"Calculation On" which appear in the screen shown in 

included in the particular department template that 
appears in the screen. The user can position the pointer 
on an individual room identified in the list of rooms and 
click mouse 18 to access the screen that corresponds to 
the selected room. Therefore, the user can navigate 
among rooms of the department shown in the depart-
ment level screen shown in Fig. 16. 

[0068] Finally, another process selectable from the 
process screen shown in Fig. 2 is "Plan a new room or 
department." The user first positions the pointer on 
"Plan a new room or department" to highlight that proc-
ess, as shown in Fig. 17, and clicks mouse 18 to select 
that process. Selection of the new room or department 
planning process causes the computer aided planning 
tool to access the department planning template 
screens, such as the department planning template 
screen for a radiation therapy department shown in Fig. 
18. The templates enable the user to view the designs 
and implementations of similar projects and learn from 
the prior experience of others who have planned those 
projects. These templates enable the user to design a 
department based on gleaning an understanding of 
information displayed in screens which consist of 
unmodifiable, display-only information indicated when 
the particular template is identified with the source that 
submitted the template or by selecting a screen that dis-
plays customizable information and importing that tem
plate so that the design embodied in the department 
template can be edited as needed to create a design for Fig. 12 are selected by the user using the parameters of 

the materials selected by the user. The user can then 
access the company information gallery for more infor
mation if the shielding design for the project being 
planned is satisfactory. 

30 the department being planned. Therefore, the user can 
create a design or import a template if not designated 
unmodifiable, display-only information. 

[0066] Another process selectable from the process 
screen shown in Fig. 2 is "Edit a department or room 
template." The user first positions the pointer on "Edit a 
department or room template" to highlight that process, 
as shown in Fig. 15 and then clicks mouse 18 to select 
that process. Selection of the department or room tem
plate editing process causes the computer aided plan
ning tool to access the screens linked to department 
templates. For example, the department template 
screens include templates for different departments, 
such as different templates for a radiation therapy 
department at a healthcare facility. A screen which pro
vides one exemplary department template for a radia-
tion therapy department is shown in Fig. 16. Since this 
screen identifies the source of the displayed information 
in the upper right portion of the screen, the department 
template shown in Fig. 16 comprises unmodifiable, dis
play-only information. In contrast, any department tem
plate which is modifiable, such as a department 
template in a file created by the user or customizable 
because the source of the information is not identified, 
can be imported by the user and modified to design a 
department relating to the project. 
[0067] As shown in Fig. 16, the screen lists various 
rooms included in the radiation therapy department 

[0069] The rooms which comprise the department, 
such as the radiation therapy department profiled in the 

35 screen shown in Fig. 18, are linked to the department 
planning template. The rooms templates linked to the 
department planning template can be selected by the 
user locating the pointer to one or more rooms listed in 
the department planning template and clicking mouse 

40 

45 

18 on the individual rooms. One of the room planning 
templates accessible upon selection of the "Administra
tion Office" from the department planning template 
shown in Fig. 18 is illustrated by the room planning tem
plate for the "Administration Office" shown in Fig. 19. 
[0070] The department and room planning templates 
which are accessed by the "Plan a new room or depart
ment process" can be created by any entity which is 
supplied with the computer aided planning tool. The 
entity can create a file that becomes a department 

50 and/or room template and designate those/that tem
plate unmodifiable, display-only information by including 
the log-in name and unique password of that entity or 
customizable information by not including the entity log
in name and unique password. If the source of the tem-

55 plate is identified, the responsibility for maintaining the 
template resides with the identified source, which is the 
only entity that has access to the information through 
log-in name and unique password to update or other-

12 
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wise modify the information. For example, the depart
ment planning and room planning templates shown in 
Figs. 18 and 19 are customizable department and room 
information which can be imported by the user and 
edited to create a design for a project being planned by 5 

the user. Templates can be individually or collectively 
incorporated into the project being planned by the user. 

[0071] As illustrated by the screen shown in Fig. 19, 
the room planning template can be further linked to 
product information in the products gallery. The user 10 

can access the products gallery to complete the proc-
ess of planning a project by pertorming the task of 
implementing the components of the project, such as 
selecting the equipment, furniture, and accessories, 
such as interior decorating appointments, based on 15 

positioning the pointer on the products listed in the room 
planning template listed in the screen shown in Fig. 19 
and double clicking on the products. 

the various components of the project being planned, 
for example, the selection of products for implementa
tion of the components incorporated into the design for 
the project. For example, the user can select a custom
izable template for a department for a healthcare facility 
and select that template as the department planning 
template for the project being planned, as illustrated in 
the screen shown in Fig. 20. The user can then access 
the room planning template linked to that department 
planning template, as shown in Fig. 21. The user can 
then select products to implement the components of 
the room. In this regard, the user can browse the prod
ucts gallery, and browsed product information can be 
actively added to the project being planned, as indi
cated by the selection of a vendor-specific product in 
the first line of the table which appears in the screen 
shown in Fig. 21. In order to complete the task of imple
menting the components of a project being planned, as 
well as determine the cost of the project, the user may 
need additional information from various vendors of 
products. This task can be facilitated by two-way con
nectivity to the various vendors by user broadcasted e
mail. 

[0075] After the user has completed the task of 
assembling a table of vendor-specific products for 
implementing the components of a project being 
planned, the user decides what, if any, additional prod
uct information is needed. The user then generates pre
formatted e-mail messages, for example, "I am [the user 

[0072] If department planning and/or room planning 
templates are unmodifiable, display-only information 20 

identified with the entity which is the source of that infor
mation or vendor-specific products are linked to the 
products listed in the room planning templates for imple
menting components of the room, a link to the company 
information gallery exists. Therefore, the user can 25 

access information for contacting the identified entity or 
vendor, for example, the web and e-mail addresses, the 
telephone and facsimile transmission numbers, and 
street addresses, as well as the company profile, of the 
identified entity or vendor. 30 profiled under the user options]. I am requesting [check 

box(es)] about the [product from the products listed in 
the table shown in Fig. 21]." The check boxes appear in 
the lower left hand corner of the screen shown in Fig. 

[0073] The user can use an accessed web site 
address of a vendor, for example, to contact that vendor. 
The computer aided planning tool enables the user to 
connect to the web site of a vendor by positioning the 
pointer on the name or logo of the vendor in the screen 35 

which profiles that company in the company information 
gallery. For example, the vendor identified in the screen 
shown in Fig. 5 can be accessed through any product 
screen or unmodifiable, display-only information 
sourced by that vendor, and the user can position the 40 

pointer on the company name or logo and connect to 
the home page at the web site of that particular com
pany by clicking mouse 18 from that screen. On the 
other hand, if the user positions the pointer on the com
pany name or logo in a screen in the products gallery 45 

which includes a specific product reference, for exam-
ple, on the name of the company identified in Fig. 13, 
and clicks mouse 18, the user is connected to the rele
vant page at the vendor web site that contains informa-
tion pertinent to the specific product. Therefore, the 50 

applicable web site page is directly accessible from the 
screen in the products gallery relating to that product, 
which obviates the need for the user to browse the web 

21. These check boxes include "Information," "Quote," 
and "References." The user can also elect to add spe
cific comments or requests which are appended to the 
pre-formatted e-mail message, for example, "Please 
quote in Yen." The additional information sought by the 
user positioning the pointer to one or more check boxes 
and clicking mouse 18 is then assembled into a pre-for
matted e-mail message to the vendor of each product 
which appears in the table in the screen shown in Fig. 
21. 
[0076] The table which appears in the screen shown 
in Fig. 21 is linked to the company information gallery. 
Therefore, the e-mail addresses of the vendors which 
have e-mail addresses are accessed and assembled 
into the respective pre-formatted e-mail messages. If 
the vendor does not have an e-mail address, the 
request is e-mailed to the supplier of the computer 
aided planning tool, which in turn generates a facsimile 
transmission incorporating the request to the vendor. 
[0077] All of the e-mail requests that are to be broad
cast are routed to an e-mail queue, which is accessible site of the vendor for specific product information. 

[0074] Once the user has planned the design for a 
project, including a department and room design, the 
user can utilize the computer aided planning tool to per
form the task of actually planning the implementation of 

55 from the project being planned and mailed as part of the 
process. The e-mail requests are sent through a stand
ard e-mail connection over the Internet. 
[0078] Each pre-formatted e-mail message also con-

13 
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sible by users and can be automatically imported for 
use in the planning templates, including use in applica
tions programs, such as spreadsheets for calculating 
costs for the project. 

tains "This is from [a user]. Please reply by filling in 
between the brackets with the requested information." 
The vendor then replies by entering the requested infor
mation between the brackets and responding to the 
user by way of an e-mail reply over the Internet. 

[0079] When e-mail is checked by the user, the user 
identifies pertinent e-mail which is generically titled 
"Response to Healthcare Inquiry," and the user saves 
this e-mail to the e-mail queue. Every time that the com
puter aided planning tool is opened, the e-mail queue is 
checked. Replies from vendors that have been trans
ferred to the e-mail queue are parsed, and the addi
tional information that was requested by the user is 
converted to vendor responses. The information is also 
entered into the line of the table which appears in the 
screen shown in Fig. 21 for the particular product to 
which the additional information relates. As shown in 

5 [0081] It will be understood and appreciated that the 
embodiments of the present invention described above 
are susceptible to various modifications, changes, and 
adaptations. For example, the computer aided planning 
tool in accordance with the invention can also be pro-

10 vided for planning projects in the hospitality (e.g., hotel, 
restaurant, entertainment), education, retail, and serv
ice industry (hair salons, dentists, etc.). All is intended to 
be comprehended within the meaning and range of 
equivalents of the appended claims. 

15 

the screen which appears in Fig. 21, an indication is dis
played whether or not the vendor has responded. 
Therefore, status reports can be generated by the user. 20 

The information listed in the table which appears in the 
screen shown in Fig. 21 is also preferable directly linked 
to a spreadsheet application program for calculating the 
cost of the project being planned. Once the table which 
appears in the screen shown in Fig. 21 is complete, an 25 

equipment list can be generated for implementing the 
components of the project being planned. In another 
embodiment, compatibility templates can be utilized to 
determine which products are compatible with other 
specific products based on the information linked to the 30 

table which appears in the screen shown in Fig. 21. 
[0080] The computer aided planning tool in accord
ance with the invention provides a platform having a 
process-based structure unlike known CAD productivity 
tools or the Radiotherapy Department Toolkit. The proc- 35 

ess-based structure comprises various planning tem
plates linked to information stored in a relational 
database related to the task performed utilizing that par
ticular template. The computer aided planning tool ena
bles users to navigate smoothly back and forth from 40 

information available in various information galleries to 
process tools utilized to design the components of the 
project. The database comprises a product catalog 
backbone and a library of additional information for tar
geted access. Unlike known productivity tools, the infor- 45 

mation is unmodifiable or customizable by designation 
of the entity which submits that information. For exam-
ple, product vendors can designate their information 
unmodifiable and distribute their own files of information 
to users directly. Database information can be supple- 50 

mented by enabling users to connect to web sites over 
the Internet, and unlike the known prior art, a particular 
page at a web site may be accessed based on informa-
tion selected during utilization of a particular planning 
template, rather than requiring users to browse the web 55 

site for the relevant page. Finally, automated two-way e-
mail over the Internet is provided to facilitate the acqui
sition of supplemental information which is then acces-

14 

Claims 

1. A computer-implemented tool for planning a project 
comprising: 

means for providing at least one planning proc
ess tool for planning a given type of project 
comprising a plurality of planning templates, 
each planning template for planning a compo
nent of the given type of project; 
means connected to the means for providing 
the planning process tool for providing a data
base of stored information related to the given 
type of project; 
means connected to the means for providing 
the planning process tool for displaying the 
planning templates for enabling selection of a 
planning template; 
means for selecting the planning template; 
means responsive to selection of the planning 
template for displaying at least one planning 
task for implementing the component of the 
given type of project; 
means for selecting the planning task; 
means connected to the database for enabling 
access to at least a portion of the stored infor
mation in the database based on the selected 
planning task, whereby the planning template 
is linked to information stored in the database 
that is related to planning the component of the 
given type of project; 
means connected to the planning template for 
selecting access to information stored in the 
database for implementing the component: and 
means responsive to information accessed 
from the database for displaying the accessed 
information. 

2. A computer-implemented planning tool comprising: 

means incorporated into a computer and exe
cuted by the computer to provide a knowledge
based tool for performing at least one planning 
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process for planning a given type of project, the 
tool comprising at least one planning template 
for planning a component of the given type of 
project; 

means connected to the computer for providing 5 

a database of stored information related to the 
given type of project, the database comprising 
a library of published information, the published 
information comprising unmodifiable, display
only information and customizable information, 10 

the unmodifiable, display-only information 
being associated with an identifiable source of 
the published information and the customizable 
information being associated with an anony-
mous information source; 15 

means connected to the computer for display-
ing the planning template for enabling selection 
of the planning template; 
means for selecting the planning template; 
means responsive to selection of the planning 20 

template for displaying at least one planning 
task for implementing the component of the 
given type of project; 
means connected to the database for enabling 
access to the library in the database based on 25 

the selected planning task, whereby the plan
ning template is linked to the library stored in 
the database related to planning the compo
nent of the given type of project; 
means connected to the planning template for 30 

selecting access to the library stored in the 
database for providing information from the 
library stored in the database relating to the 
component; and 
means responsive to information from the 35 

library accessed from the database for display-
ing the accessed information. 

3. A computer-implemented planning tool comprising: 
40 

means incorporated into a computer and exe
cuted by the computer to provide a knowledge
based tool for performing at least one planning 
process for planning a given type of project, the 
tool comprising at least one planning template 45 

for planning a component of the given type of 
project; 
means connected to the means for providing 
the planning process tool for providing a data
base of stored information related to the given 50 

type of project; 
means connected to the computer for display
ing the planning template for enabling selection 
of the planning template; 
means for selecting the planning template; 55 

means responsive to selection of the planning 
template for displaying at least one planning 
task for implementing the component of the 

15 

given type of project; 

means for selecting the planning task; 
means connected to the database for enabling 
access to at least a portion of the stored infor
mation in the database based on the selected 
planning task, whereby the planning template 
is linked to information stored in the database 
that is related to planning the component of the 
given type of project; 
means connected to the planning template for 
selecting access to information stored in the 
database for implementing the component; and 
means responsive to information accessed 
from the database for displaying the accessed 
information. 

4. A computer-implement tool comprising: 

means incorporated into a computer and exe
cuted by the computer to provide a knowledge
based tool for a selection process for a given 
type of project for selecting a component of the 
given type of project; 
means connected to the means for providing 
the process tool for providing a database of 
stored information related to the given type of 
project; 
means responsive to selection of the process 
for displaying at least one task for implement
ing the component of the given type of project; 
means for selecting the task; 
means connected to the database for enabling 
access to at least a portion of the stored infor
mation in the database based on the selected 
task, whereby the process is linked to informa
tion stored in the database that is related to the 
component of the given type of project; 
means responsive to information accessed 
from the database for displaying the accessed 
information; 
means external to the process tool and data
base, the external means comprising means 
for maintaining the information stored in the 
database for implementing the component; 
an Internet connection between the process 
tool and the external means; 
means connected to the process tool for send
ing a request for component implementing 
information to a multiple page web site of the 
external means over the Internet; and 
means connected to the external means and 
responsive to the request for accessing a par
ticular page of pertinent information relating to 
the component implementing information and 
communicating the pertinent information on the 
particular page of the web site to the process 
tool over the Internet. 
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5. A computer-implemented planning tool comprising: 

means incorporated into a computer and exe
cuted by the computer to provide a knowledge
based tool for performing at least one planning 5 

process for planning a given type of project, the 
tool comprising at least one planning template 
for planning a component of the given type of 
project; 
means connected to the means for providing 10 

the planning process tool for providing a data
base of stored information related to 1he given 
type of project; 
means connected to 1he computer for display-
ing the planning template for enabling selection 15 

of the planning template; 
means for selecting the planning template; 
means responsive to selection of the planning 
template for displaying a1 least one planning 
task for implementing the component of the 20 

given type of project; 
means for selecting the planning task; 
means connected to the database for enabling 
access to at least a portion of the stored infor
mation in the database based on the selected 25 

planning task, whereby the planning template 
is linked to information stored in the database 
that is related to planning the component of the 
given type of project; 
means connected to the planning template for 30 

selecting access to information stored in the 
database for implementing the component; 
means responsive to information accessed 
from the database for displaying the accessed 
information; 35 

means external to the planning process tool 
and database, the external means comprising 
means for maintaining the information stored in 
the database for implementing the component; 
an Internet connection between the planning 40 

process tool and the external means; 
means connected to the planning process tool 
for sending a request for component imple
menting information to a web site of the exter-
nal means over the Internet; and 45 

means connected to the external means and 
responsive to the request for accessing a par
ticular page of pertinent information relating to 
the component implementing information and 
communicating the pertinent information on the 50 

particular page of the web site to the process 
tool over the Internet. 

6. A computer-implemented tool for planning a project 
comprising: 

means for providing at least one planning proc
ess tool for planning a given type of project 

55 

16 

comprising at least one planning template for 
planning a component of the given type of 
project; 

means connected to the means for providing 
the planning process tool for providing a data
base of stored information related to the given 
type of project; 
means connected 10 the means for providing 
the planning process tool for displaying the 
planning template for enabling selection of the 
planning template; 
means for selecting the planning template; 
means responsive to selection of the planning 
template for displaying at least one planning 
task for implementing the component of the 
given type of project; 
means for selecting the planning task; 
means connected to the database for enabling 
access to a1 least a portion of the stored infor
mation in the database based on the selected 
planning task, whereby the planning template 
is linked to information stored in the database 
that is related to planning the component of the 
given type of project; 
means connected to the planning template for 
selecting access to information stored in the 
database for implementing the component; 
means responsive to information accessed 
from the database for displaying the accessed 
information and enabling selection of at least 
one query regarding the displayed accessed 
information; 
means for selecting the query; 
means responsive to selecting the query for 
formatting a request based on the selected 
query; 
means responsive to the request for communi
cating the request to means external to the 
planning process tool and database, the exter
nal means comprising means responsive to the 
request for processing the communicated 
request comprising at least additional informa
tion representative of a response to the query 
and means for communicating the response to 
the request to the planning process tool; and 
means responsive to the response to the com
municated request for displaying the additional 
information related to implementation of the 
component. 

7. A computer-implemented planning tool as defined 
in one of the claims 1 to 6 wherein the database 
comprises product information, whereby the data
base comprises a product catalog. 

8. A computer-implemented planning tool as defined 
in one of the claims 1 to 7 wherein the given type of 
project comprises a facility comprising rooms and 
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the planning template comprises means for config
uring at least one room design. 

9. A computer-implemented planning tool as defined 
in claim 8 wherein the database comprises product 5 

information, whereby the database comprises a 
product catalog, and wherein the component com
prises an item selected from among the group of 
items consisting of equipment, furniture, and acces
sories. 

10. A computer-implemented planning tool as defined 
in claim 9 wherein the facility is a healthcare facility 
and wherein the equipment comprises medical 
equipment. 

11. A computer-implemented planning tool as defined 

10 

15 

in one of the claims 1 to 1 O wherein the database 
comprises a library of published information, the 
published information comprising unmodifiable, dis- 20 

play-only information and customizable information, 
the unmodifiable, display-only information being 
associated with an identifiable source of the pub
lished information and the customizable information 
being associated with an anonymous information 25 

source and wherein the means connected to the 
database for enabling access to at least a portion of 
the stored information in the database based on the 
selected planning task enables access to the library 
in the database based on the selected planning 30 

task, whereby the planning template is linked to the 
library stored in the database related to planning 
the component of the given type of project, and fur-
ther comprising: 

35 

means connected to the planning template for 
selecting access to the library stored in the 
database for providing information from the 
library stored in the database relating to the 
component; and 40 

means responsive to information from the 
library accessed from the database for display-
ing the accessed information. 

12. A computer-implemented planning tool as defined 45 

in claim 11, further comprising means connected to 
the means responsive to information from the 
library accessed from the database for displaying 
the accessed information for importing only cus
tomizable information from the accessed library 50 

information for editing and saving in an edited file. 

13. A computer-implemented planning tool as defined 
in claim 11 wherein the unmodifiable, display-only 
information corresponds to library information sub- 55 

mitted by the identifiable source together with a 
password assigned to the identifiable source and 
the unmodifiable, display-only information is main-

17 

tained by the identifiable source. 

14. A computer-implemented planning tool as defined 
in claim 13, further comprising an Internet connec
tion between the planning process tool and the 
identifiable and anonymous sources, and wherein 
library information is accessible from the identifia
ble and anonymous sources by the planning proc
ess tool over the Internet. 

15. A computer-implemented planning tool as defined 
in one of the claims 1 to 14, further comprising 
means for calculating a quantity of the implement
ing component. 

16. A computer-implemented planning tool as defined 
in one of the claims 1 to 15, further comprising 
means for calculating a cost for the quantity of the 
implementing component. 

17. A computer-implemented planning tool as defined 
in one of the claims 1 to 11 , further comprising 
means for calculating a quantity of the implement
ing component. 

18. A computer-implemented planning tool as defined 
in claim 3, further comprising means external to the 
planning process tool and database and an Internet 
connection between the planning process tool and 
the external means, the external means comprising 
means for maintaining the information stored in the 
database for implementing the component and sub
mitting the maintenance information over the Inter
net together with a password assigned to the 
external means. 

19. A computer-implemented tool as defined in claim 4 
or 5, further comprising means connected to the 
external means for maintaining the pertinent infor
mation relating to the component implementing 
information. 

20. A computer-implemented planning tool as defined 
in claim 6 wherein the means responsive to infor
mation accessed from the database for displaying 
the accessed information and enabling selection of 
at least one query regarding the displayed 
accessed information comprises means for ena
bling selection of a query selected from among the 
group of queries consisting of information and quo
tation and the means responsive to selecting the 
query for formatting a request based on the 
selected query comprises means for assembling an 
e-mail message comprising the selected query and 
header data containing one of the e-mail address 
corresponding to the external means and a supplier 
of the planning process tool and a return e-mail 
address corresponding to the address of the plan-
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ning process tool and the means responsive to the 
request for communicating the request to means 
external to the planning process tool and database 
comprises means connectable to the Internet for 
transmitting the e-mail message to one of the exter- 5 

nal means and the supplier of the planning process 
tool. 

process tool and the request is transmitted to the 
supplier, and further comprising means at the 
address of the supplier for responding to the 
request by converting the message to a facsimile 
transmission and sending the facsimile transmis
sion to means for receiving a facsimile transmission 
at a telephone number corresponding to the exter
nal means. 

21. A computer-implemented planning tool as defined 
in claim 20 wherein the means responsive to infor
mation accessed from the database for displaying 
the accessed information and enabling selection of 
at least one query regarding the displayed 
accessed information comprises displaying a 
respective check box for enabling selection of a 
query selected from among the group of queries 
consisting of information and quotation and wherein 
information is requested as a default for failure of 
selection of a check box. 

10 25. A computer-implemented planning tool as defined 
in claim 6, further comprising means connected to 
the planning process tool for enabling incorporation 
of additional customizable information into the 
query for communication to the external means. 

15 

20 

22. A computer-implemented planning tool as defined 
in claim 20 wherein the e-mail address of the 
request corresponds to the external means and the 
request is transmitted to the external means and 
wherein the means responsive to the request for 25 

processing the communicated request comprising 
at least additional information representative of a 
response to the query comprises means for assem
bling an e-mail message comprising the additional 
information and the return e-mail address corre- 30 

sponding to the address of the planning process 
tool and the means for communicating the 
response to the request to the planning process 
tool comprises means connectable to the Internet 
for transmitting the e-mail message response to the 35 

planning process tool. 

23. A computer-implemented planning tool as defined 
in claim 22, further comprising: 

40 

means connected to the planning process tool 
responsive to the additional information for 
storing the additional information in an e-mail 
queue and wherein the means connected to 
the planning template for selecting access to 45 

information stored in the database for imple
menting the component also enables access to 
the additional information stored in the e-mail 
queue for implementing the component and the 
means responsive to information accessed 50 

from the database for displaying the accessed 
information also is responsive to the additional 
information accessed from the e-mail queue for 
displaying the accessed additional information. 

24. A computer-implemented planning tool as defined 
in claim 20 wherein the e-mail address of the 
request corresponds to the supplier of the planning 

55 

18 
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(54) Object-oriented system for mapping structered information to different structured 

information 

(57} An object-oriented system and computer pro

grarn product for mapping structured information to dif

ferent structured information, which allows a user to 

interactively define the mapping. The present invention 

operates as an object-oriented user tool by accepting 

interactive input from a user of a source input, by 

processing the input to display the source input in a for

mat tor accepting and processing user commands to 

create or edit a transformation map of source compo

nents to target components. Interactive user input is 

then accepted and processed for selection of an input 

file to be transformed and selection of a transformation 

map to be used for the requested transformation. lnter

acti·,e user input is accepted and processed for selec

tior: of individual components of the first structured 

information format for mapping, and for selection of 

options tor the target components. Exemplary options 

for 'ihe target components are a null value, the source 

component itself, a single selected target component, or 

plural selected target components_ Interactive user 

input is accepted for processing to assign attribute val

ues to components of the second structured information 

format. Exemplary options for the sources of attribute 

values are attribute values obtained from the source 

components, system attribute values, no value, attribute 

values input interactively by the user, and content of ele-

ment. Interactive user input is then accepted and proc

essed to initiate processing of a transformation of the 

source input file in the first structured information format 

to a target output file in the second structured informa

tion format 
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Description 

CROSS-REFERENCES TO RELATED APPLICATION 

5 [0001] This application is related to and being concurrently filed with another patent application: U.S. Patent Application S/N 08/XXX,XXX, Attorney Docket No. 5244-0063-2X, entitled "Method and Apparatus For Mapping Structured Information to Different Structured Information" filed on----~ 1997, and incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] This invention relates generally to mapping structured information to different structured information in an object-oriented framework. The present invention relates more specifically to processing a document encoded in a 15 markup language format, a database information format, an ISO/IEC 9070 naming scheme, a UNIX file name scheme, or a DOS file name scheme, transforming it into another markup language format, another database information format, an I8O/IEC 9070 naming scheme, a UNIX file name scheme, or a DOS file name scheme, in an object-oriented framework. The invention is more specifically related to a system and computer program product for mapping in which a user interactively defines the mapping for the transformation in an object-oriented framework. 
20 [0003] This invention also relates generally to providing a user interface for mapping structured information to different structured information. The present invention relates more specifically to providing a user interlace for processing a document encoded in a markup language format, a database information format, an I8O/IEC 9070 naming scheme, a UNIX file name scheme, or a DOS file name scheme, transforming it into another markup language format, another database information format, an ISO/IEC 9070 naming scheme, a UNIX file name scheme, or a DOS file name scheme. 25 The invention is more specifically related to a method and apparatus for providing a user interface for mapping in which a user interactively defines the mapping for the transformation. 

DiscussiQn of the Backgrouncj 

so [0004] Standard Gem -alized Markup Language ("SGML") is an information management standard adopted by the International Organization for Standardization ("ISO"), as ISO 8879:1986, as a means for providing platform-independent and application-independent documents that retain content, indexing, and linked information. SGML provides a grammarlike mechanism for users to define the structure of their documents and the tags they will use to denote the structure in individual documents. A complete description of SGML is provided in Goldfarb, C. F., The SGML Handbook, 35 Oxford University Press, Oxford, 1990, and McGrath, S., Parseme.1st: SGML for Software Developers, Prentice Hall PTR, New Jersey, 1998, which are incorporated herein by reference. 
[0005] HyperText Markup Language ("HTML") is an application of SGML that uses tags to mark elements, such as text or graphics, in a document to indicate how Web browsers should display these elements to the user and should respond to user actions such as activation of a link by means of a key press or mouse click. HTML is used for docu-40 ments on the World Wide Web. HTML 2.0, defined by the Internet Engineering Task Force ("IETF"), includes features of HTML common to all Web browsers as of 1995, and was the first version of HTML widely used on the World Wide Web. Future HTML development will be carried out by the World Wide Web Consortium ("W3C"). HTML 3.2, the latest proposed standard, incorporates features widely implemented as of early 1996. A description of SGML and HTML features is given in Bradley, N., The Concise <SGML > Companion, Addison Wesley Longman, New York, 1997, which is 45 incorporated herein by reference. 
[0006] Object Oriented Programming ("OOP") is a programming methodology in which a program is viewed as a collection of discrete objects that are self-contained collections of data structures and routines that interact with other objects. Many high-level languages, including C++, support the declaration of a class. The class is typically a template, or detailed description, of the objects, or instances of objects, which will be created, or instantiated, by a constructor so function during program execution and destroyed by a destructor function when the object is no longer needed. /1. conversational reference to a class includes all of the objects currently in existence as a result of constructor calls. A class is made up of data items, structures, and methods. Data items correspond to variables of prior programming art. Structures are named groupings of related data items and other structures. Methods correspond to functions and subroutines of prior programming art. 

ss [0007] An object-oriented framework is a reusable basic design structure, consisting of abstract and concrete classes, that assists in building applications. 
[0008] Pointers, used for accessing specific objects, data items, and methods, are data items which contain system equivalents of absolute addresses in computer memory. Null pointers, or zero pointers, are pointer variables or literals 
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which have been assigned a system value, for example, zero, denoting that a specific pointer is currently pointing to a 
null, :ir non-existent item. References and reference variables are generally data items which contain system equiva
lents of absolute addresses in computer memory. 

[0009] A string variable or a string literal is a data structure composed of a sequence of characters of the character 
s set o-f a particular application. A null string, a nil string, or an empty string is a string which contains no characters. 

[001 O] The three main features of object oriented programming are inheritance, encapsulation, and polymorphism. 
Inheritance allows a programmer to establish a general class with features which are desirable for a wide range of 
objects. For example, if a programmer designs a class polygon having certain features such as a closed convex shape 
made up of plural straight lines joined pairwise at vertices, it is then possible to construct polygon subclasses such as 

10 triangiles, quadrilaterals, pentagons, and hexagons, all having the shared properties of the parent class polygon, with 
additional constraints on the number of sides to be allowed for the objects generated. It is also possible, for example, to 
have subclasses of class quadrilateral such as rectangle and rhombus. A class square inherits all features of the class 
rectangle and additionally has all of its sides equal in length. The class polygon is considered an abstract class, in that 
instantiations of actual objects is performed only in its subclasses. However, the class polygon establishes certain prop-

75 erties inherent to all of the non-abstract, or concrete subclasses for inheritance purposes. 
[001 ·1] Encapsulation and polymorphism have already been described, and are already well known, in patents relating 
to object oriented systems. A comprehensive discussion of OOP is provided in Coad, P. and Yourdon, E., Object-Ori
ented Analysis, Second Edition, Prentice-Hall, Inc., New Jersey, 1991, and in Booch, G., Object-Oriented Analysis and 
Design with Applications, Second Edition, Addison Wesley Longman, California, 1994, which are incorporated herein 

20 by rei'erence. 
[0012] A Graphical User Interface ("GUI") is an environment that represents programs, files, and options by means of 
icons, menus, and dialog boxes on a screen. An icon is an image, displayed on a screen or other output device, that 
can be manipulated by a user. By serving as a visual pictorial representation of a function that is available, an icon gen
erates a user-friendly interface by freeing the user of the burden of having to remember commands or type them on a 

25 keyboard. A menu is a list of options from which the user can make a selection to perform a desired action. A dialog box 
is a special window, or area, displayed on a screen or other output device. to solicit a response from the user. In a GUI, 
the user can select and activate options by pointing and clicking with a mouse or by keystrokes on the keyboard. The 
preceding descriptions were derived from definitions given in the Computer Dictionary, Third Edition, Microsoft Press, 
Washington, 1997. 

30 [0013] ISO and International Electrotechnical Commission ("IEC") form a ::)ecialized system for worldwide standard
ization. ISO/IEC 9070:1991 (E) is an international standard which is applied to an assignment or unique owner prefixes 
to owners of public text conforming to ISO 8879. The standard describes the procedures for making an assignment and 
the method for constructing registered owner names from them. Procedures for self-assignment of owner prefixes by 
standards bodies and other organizations are also specified. ISO/IEC 9070:1991(E) is incorporated herein by refer-

35 ence. 
[0014] UNIX and DOS are well-known operating systems for computers. Both UNIX and DOS support a file naming 
scheme which involve a path from a root directory, through descendant directories, to leaf nodes which are non-direc
tory file names. 
[001 S] Processing systems are known in which a data processor converts a document encoded in a markup language 

40 automatically to another format. For example, Balise software from Computing Art, Inc. processes documents encoded 
in SGML to convert them to a formatted output for user viewing. However, this software does not allow the user to inter
actively define the mapping of SGML tags to another format. 

45 

SUMMARY OF THE INVENTION 

[001 5] Accordingly, one object of this invention is to provide a novel object-oriented system and computer program 
product which can process information encoded in a structured information format to transform the information into 
anotier structured information format, and which allows a user to interactively define the mapping for the transforma
tion. Exemplary structured information formats include markup language formats, database information formats, an 

so ISO/IEC 9070 naming scheme, a UNIX file name scheme, and a DOS file name scheme. Exemplary users include 
human users, software methods, and software objects. 
[001 ?] It is a further object of this invention to provide a novel object-oriented system and computer program product 
for conversion of Standard Generalized Markup Language ("SGML") documents into HyperText Markup Language 
("HTML") documents, allowing a user to interactively define the mapping for the transformation. 

ss [0018] It is a further object of this invention to provide a novel object-oriented system and computer program product 
for c:mversion of information in a database format into information in a different database format, which allows a user 
to in':eractively define the mapping for the transformation. 
[0019] It is a further object of this invention to provide a novel object-oriented system and computer program product 
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for conversion of information in an 1SO/IEC 9070 naming scheme into a UNIX file name scheme, which allows a user 
to interactively define the mapping for the transformation. 
[0020] It is a further object of this invention to provide a novel object-oriented system and computer program product 
for conversion of information from an 1SO/IEC 9070 naming scheme into a DOS file name scheme, which allows a user 

s to interactively define the mapping for the transformation. 
[0021] These and other objects are accomplished by an object-oriented system and computer program product for 
processing information encoded in a structured information format, to transform the information into another structured 
information format, which allows a user to interactively define the mapping for the transformation. 
[0022] An exemplary transformation for the present invention is conversion of SGML documents into HTML docu-

10 ments. For explanation of this example, the present invention has been developed as an object-oriented tool to allow a 
user to define the transformation of an SGML document into an HTML document or other structured format, for exam
ple, a database information format. The user tool for this example is currently implemented in the format of a Graphical 
User Interface ("GUI") using Object Oriented Programming ("OOP") technology. For this example, the current invention 
is designed to provide a user with an object-oriented graphic tool to transform documents written in a cryptic SGML for-

15 mat into another structured format for greater viewing ease and for greater portability of documents and information. A 
user interface object and a map creator object allow the user to select an option of performing a default or conditional 
mapping. The user is allowed to select an input SGML Document Type Definition ("OTO") object, or a currently existing 
map object. If the user selects an input SGML DTD object, the user interface object requests that a ParserService 
object process elements of the SGML DTD into component parts to produce an SGML symbol table object The user 

20 interface object displays individual source component objects of the input for the user to input a selection. A user input 
object is utilized for accepting the selection. The user interface object and the map creator object provide the user with 
options for transformation of the individual source component objects such as a mapping of a source component object 
to a target null value, a mapping of a source component object to itself, a mapping of a source component object to a 
single target component object or a mapping of a single source component object to plural target component objects. 

25 If the user selects a conditional mapping, then the map creator object checks for special cases, such as a history of an 
element being referenced previously, and processes special cases using further interactive input from the user by the 
user interface object. 
[0023] The user interface object and map creator object also provide the user with options for assigning attribute val
ues for the target components. Exemplary options are attribute values obtained from the source components, system 

30 attribute values, no value, and attribute values input interactively by the user using the user input object. 
[0024) The user interface object and map creator object allow the user to interactively select options for transforma
tion, and options for assigning attribute values for the target components, and the selected options are input to objects 
for properties and objects for attributes. These objects are processed by the map creator object to create a transforma
tion rule object for the source component object. 

35 [0025] The invention accepts and processes interactive user input, using the user input object, for making plural 
changes to any of the component mapping values the user desires until the user inputs a command to cease the inter
active input and create a transformation map. The map creator object initiates processing of the transformation rules to 
create a transformation map object. 
[0026] The user interface object accepts user input into a user input object for selecting an input source file for trans-

40 formation to a target output file using an already existing map object specified interactively by the user. The user input 
is then processed, and the requested input file and map are then processed to transform the input file into the requested 
output file format. The created output file is then sent to the user specified destination. 
[0027] Another object of this invention is to provide a novel method, apparatus, and computer program product which 
provides a graphical user interiace for processing information encoded in a structured information format to transform 

45 the information into another structured information format, and which allows a user to interactively define the mapping 
for the transformation. Exemplary structured information formats include markup language formats, database informa
tion formats, an 18O/IEC 9070 naming scheme, a UNIX file name scheme, and a DOS file name scheme. 
[0028] It is a further object of this invention to provide a novel method, apparatus, and computer program product 
which provides a graphical user interface for defining conversion of Standard Generalized Markup Language ("SGML") 

so documents into Hyper Text Markup Language ("HTML") documents, which allows a user to interactively define the map
ping for the transformation. 
[0029] It is a further object of this invention to provide a novel method, apparatus, and computer program product 
which provides a graphical user interface for defining conversion of information in a database format into information in 
a different database format. which allows a user to interactively define the mapping for the transformation. 

55 [0030] It is a further object of this invention to provide a novel method, apparatus, and computer program product 
which provides a graphical user interface for defining conversion of information from an 1SO/IEC 9070 naming scheme 
into a UNIX file name scheme, which allows a user to interactively define the mapping for the transformation. 
[0031] It is a further object of this invention to provide a novel method, apparatus, and computer program product 
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whic:, provides a graphical user interface for defining conversion or information from an ISO/IEC 9070 naming scheme 
into 2 DOS file name scheme, which allows a user to interactively define the mapping for the transformation. 

[003:2] These and other objects are accomplished by a method, apparatus, and computer program product which pro
vides a graphical user interface for processing information encoded in a structured information format, such as a 

s mari<:up language format, or such as a database information format, to transform the information into another structured 
information format, such as a markup language format, or such as another database information format, which allows 
a us,3r to interactively define the mapping for the transformation. 
[003:~] An exemplary transformation for the present invention is conversion of SGML documents into HTML docu
men':s. For explanation of this example, the present invention has been developed as a tool to allow a user to define the 

10 transformation of an SGML document into an HTML document or other structured format, for example, a database infor
mation format. The user tool for this example is currently implemented in the format of a Graphical User lntertace 
("GUI") using Object Oriented Programming ("OOP") technology. 
[0034] For this example, the current invention is designed to provide a user with a graphic tool to transform documents 
written in a cryptic SGML format into another structured format for greater viewing ease and far greater portability of 

15 documents and information. The user interface provides the user with selectable options of performing a default or con
ditional mapping. The user interface provides the user with selectable options of selecting an input SGML Document 
Type Definition ("DTD") or a currently existing map. The user interface displays the input for the user to select individual 
source components of the input. The user intertace provides the user with selectable options for transformation of the 
individual source components such as a mapping of a source component to a target null value, a mapping of a source 

20 component to itself, a mapping of a source component to a single target component, or a mapping of a single source 
component to plural target components. If the user selects a conditional mapping, then special cases, such as a history 
of ar; element being referenced previously, are checked and processed using further interactive input from the user 
using the user interface. 
[0035] The user interface also provides selectable options to the user for assigning attribute values for the target com-

25 ponents. Exemplary options are attribute values obtained from the source components, system attribute values, no 
value, and attribute values input interactively by the user using the user interface. 
[0036] The user interface allows the user to interactively select options for transformation. and options for assigning 
attribute values for the target components, and the selected options are processed to create a transformation rule for 
the source component. 

30 [003n The invention accepts interactive user input, to be processed by a map c, eater, for making plural changes to 
any of the component mapping values the user desires until the user inputs a command to cease the interactive input 
and create a transformation map. The transformation rules are processed by a map creator to create the transformation 
map. 
[0038] The invention accepts user input for selecting an input source file for transformation to a target output file using 

35 an already existing map specified interactively by the user. The user input is then processed, and the requested input 
file ;;rnd map are then processed to transform the input file into the requested output file format. The created output file 
is then sent to the user specified destination. 

40 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0039] A more complete appreciation of the invention and many of the attendant advantages thereof will be readily 
obtained as the same becomes better understood by reference to the following detailed description when considered 
in connection with the accompanying drawings, wherein: 

45 Fig. 1A illustrates an exemplary Standard Generalized Markup Language ("SGML") Document Type Definition 
("OTO"); 
Fig. 1 B illustrates an exemplary mapping of SGML to HyperText Markup Language ("HTML"); 
Fig. 1 C illustrates an exemplary SGML document; 
Fig. 1 D illustrates an exemplary HTML document output from a transformation of the SGML document; 

50 Fig. 2 illustrates an exemplary browser output generated using the HTML document shown in Fig. 1 D; 
Fig. 3A illustrates, in tree format. the hierarchical nature of an SGML document and Fig. 3B illustrates the more 
"flat" structure of an HTML document; 
Fig. 4 illustrates a design of the major components for the SGML to HTML mapping and transformation; 
I::ig. 5 illustrates, in a data flow diagram format, the flow of data through the SGML to HTML mapping and transfor-

55 rnation; 
I::ig. 6A illustrates the flow of data and interaction of files through the mapping and transformation of information in 
one structured format to information in another structured format; 

I::ig. 6B illustrates the flow of data and interaction of files through the SGML to HTML mapping and transformation; 
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Fig. 7 illustrates a file organization of a map class object for the SGML to HTML mapping and transformation; 
Fig. SA illustrates a map class structure for the map module of the SGML to HTML mapping and transformation; 
Fig. 8B illustrates the major classes within the map module of Fig. SA; 
Fig. 8C(1) illustrates a map class structure for a source SGML tag attribute class of the SGML to HTML mapping 

s and transformation; 
Fig. 8C(2) illustrates a map class structure for a source SGML content class of the SGML to HTML mapping and 
transformation; 
Fig. 8C(3) illustrates a map class structure tar a map service class of the SGML to HTML mapping and transforma
tion; 

10 Fig. 8C(4) illustrates a map class structure for a map create and edit service class of the SGML to HTML mapping 
and transformation; 
Fig. 9 illustrates the hierarchical interaction among major modules of the SGML to HTML mapping and transforma
tion; 
Fig. 10 illustrates an exemplary main application window for the SGML to HTML mapping and transformation; 

1s Fig. 11 illustrates exemplary dialog boxes for opening and saving a file; 
Fig. 12A illustrates an exemplary window for the Map Processing Option of the SGML to HTML mapping and trans
formation; 
Fig. 12B illustrates an exemplary window for the SGML to HTML Map Editor; 
Fig. 12C illustrates an exemplary window for the SGML to HTML Map Editor with sample data displayed in exem-

20 plary dialog windows; 
Fig. 13 illustrates a class diagram for the Menu Manager for the SGML to HTML mapping and transformation; 
Fig. 14 illustrates an object message diagram for startup of the system of the SGML to HTML mapping and trans
formation; 
Fig. 15 illustrates an object message diagram for opening an SGML document for the first time; 

2s Fig. 16 illustrates an object message diagram for opening a new SGML document; 
Fig. 17 illustrates the design of the GUI (Graphical User Interface) for the SGML to HTML mapping and transforma
tion; 
Figs. 18A(1 )-18A(3) illustrate, in object message diagram format, the behavior among the objects of the classes for 
editing a map for the SGML to HTML mapping and transformation; 

so Figs. 18B(1)-18C(3) illustrate, i objeot message diagram format, the behavior of the .objects of the classes for 
assigning values to HlML attributes; 
Fig. 19 illustrates a hardware configuration tor implementation of the SGML to HTML mapping and transformation; 
Fig. 20A illustrates an exemplary public identifier in 1SO/IEC 9070 format; 
Fig. 20B illustrates an exemplary mapping of 18O/IEC 9070 to a UNIX file name format; 

ss Fig. 20C illustrates an exemplary UNIX file name resulting from mapping the public identifier of Fig. 20A using the 
map of Fig. 20B; 
Fig. 20D illustrates an exemplary user interface display for mapping a public identifier in 1SO/IEC 9070 format to a 
UNIX file name format; 
Fig. 20E illustrates an exemplary user interface display for mapping a registered owner field in 1S0/IEC 9070 format 

40 to a UNIX file name format; 
Fig. 20F illustrates an exemplary user interface for selections for a character mapping of a prefix, owner-name com
ponent separator in 1SO/IEC 9070 format to the UNIX file name format; 
Fig. 20G illustrates an exemplary user interface for mapping an owner name character in 18O/IEC 9070 format to 
valid characters of the UNIX file name format; and 

4s Fig. 20H illustrates an exemplary user interface for a user to map a registered owner component in 1SO/IEC 9070 
format to a UNIX file name format. 

BRIEF DESCRIPTION OF THE APPENDICES 

so [0040] 

Appendix A is an exemplary Standard Generalized Markup Language ("SGML") Document Type Definition ("OTO") 
corresponding to the tree structure or Fig. 3A; 
Appendix B is an exemplary map of SGML elements from the SGML DTD of Appendix A to HTML elements to pre-

ss duce documents which correspond to the tree structure of Fig. 3B; 
Appendix C is an exemplary SGML document which conforms to the SGML DTD of Appendix A; 
Appendix D is an HTML document which is generated by using the map of Appendix B to transform the SGML doc
ument of Appendix C into HTML elements. 

IPR2023-00332 Page 00306



EP O 926 607 A2 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[OQ4·J] Referring now to the drawings, wherein like reference numerals designate identical or corresponding parts 
throughout the several views, and more particularly to Fig. 1 A thereof, there is illustrated an exemplary Standard Gen-

5 eralized Markup Language ("SGML") Document Type Definition ("DTD''). Figs. 1 A-1 Dare presented to illustrate sample 
inputs and outputs of the SGML to HTML mapping and transformation. The functions performed during the transforma
tion which generate the outputs are described in detail below, and with respect to Figs. 4-68 and the object message 
diagrams of Figs. 1SA(1)-18C(3). 
[004::!] Figs. 1 A-1 D and Appendices A-D show exemplary SGML DTDs, SGML documents, maps, and HTML docu-

10 ments produced from transforming the SGML documents using the maps. Figs. 3A-3B show exemplary tree structures 
tor trie SGML OT□ of Appendix A and the HTML structure resulting from transforming the SGML □TD using the map of 
Appendix B. Figs. 1 A-1 D, Appendices A-D, and Figs. 3A-3B illustrate mapping SGML DTDs to HTML DTDs. The prob
lem of □TD to DTD mapping is the default mapping from an SGML instance to an HTML instance based upon the 
DTDs. SGML tags are either mapped to zero or more HTML tags, and the sources of HTML attributes must be specified 

75 in the mapping. A more concise mathematical expression of the problem is given below. 
[004a] Let SS be the space generated by the SGML DTD where 88 ={8; I i=0, ... ,m}, S;=<Tag Name;, Attribute Set;), 
and J;ttribute Set;=(Attributej of Tag Name; I j=0, ... ,n;}+<!,. Similarly, let HH be the space generated by the HTML OTO 
specified by W3C (world Wide Web Consortium), that is, HH={H; I i=0, ... ,k} where H; corresponds to S; above. Further, 
let HG be the space generated by HH consisting of the set of ordered members of HH. Then, HG={null, <Ho>, {H1 ), ... , 

20 (H0, :-1 1 ), <H0 , H2 ), ... , (H 1 , H0 ), ... }. The sequence of legal HTML tags to be mapped are likely to be found in HG. Then 
the SGML tag to HTML tag mapping is equivalent to the function F : 88 ➔ HG + {not-assigned}. 
[0044] For purposes of this discussion, {} denotes a set, <...) denotes an ordered set, and + denotes union. 
[0045] Let HGG be a set generated from 88, F(88), and HH. HGG consists of the ordered set of triplets or null. A 
triple: consists of 8;, F(S;) and {HTMLTagName, an Attribute) where HTMLTagName belongs to one of Hi in F(8;). 

25 Assume H0 has Attr0 and Attr1, H6 has Attr0, and 8 0 and 8 1 are mapped to <H0 ) and <H3 , H6 ), respectively. Then 
HGG:{null, <S0 , <Ho), {H0 Tag Name, Attr0 l ), {S0 {H0 ), <Ho Tag Name, Attr 1 ) ), ... , <S1, {H3, H6 ), {H6 Tag Name, 
Attr0 ) ). ... }. Also, let SAtr be the source of the HTM,L Attribute value. Then Satr "' AS+AC+{user inputs}+Null, where 
AS=llile set of ordered pairs of tag name and one attribute name, and AC=the set of tag names with character data con
tent. Then the identification of the attribute source is a function G mapping from HGG to Satr, denoted G: HGG➔8Atr. 

so [0046] A complete description of SGML is provided in Goldfarb, C. F., The SGML Hand! ook, Oxford University Press, 
Oxford, 1990, and McGrath, S., Parseme.1st: SGML for Software Developers, Prentice Hall PTR, New Jersey, 1998, 
which are incorporated herein by reference. 
[0047] The exemplary SGML document of Fig. 1 C, together with the exemplary SGML OTO of Fig. 1 A, and the exem
plary mapping of Fig. 1 Bare utilized in a transformation process to generate the HTML document of Fig. 1 D. The SGML 

35 OTO of Fig. 1 A and the SGML document of Fig. 1 C are together parsed to produce the structural components of the 
SGML document of Fig. 1 C. These components are then utilized in conjunction with the map of Fig. 1 B to transform the 
SGML document of Fig. 1 C into the HTML document of Fig. 1 D. Further details of the parsing and transformation are 
explained below, and with respect to Figs. 4-6B and Figs. 18A(1)-18C(3). 
[004.3] In Fig. 1 A, line 22 is a comment line containing the name of the SGML OTO file. Line 24 is a declaration of an 

40 element t containing a model group including elements t1, t2, t3, and t4. The '?' of line 24 indicates that an element is 
optional. The .,, of line 24 indicates that the model group may occur any number of times in a valid element t, and may 
also be absent. For this example, the SGML document of Fig. 1 C illustrates a valid element t containing elements t1, 
12, t3, and t4 in a group in lines 64-70. 
[0049] Line 26 of Fig. 1 A is a declaration of an element t1 having content type CDATA. The type CDATA means that 

45 the element may have a value that consists of general characters. For this example, the SGML document of Fig. 1 C 
inclu::les an element 11 on line 64 having as content the string of general characters '1. Hi Larry'. Usually, content of an 
element is delimited by a start tag for the element before the content, and an end tag for the element after the content 
A start tag typically includes the character'(' followed by the name of the element, followed by optional element infor
mation such as attribute information, followed by')'. An end tag then includes the characters 'i/' followed by the name 

50 of the element, followed by')'. In SGML, the delimiters'(' and')' can, by definition, be replaced by other characters. 
[0050] Line 28 of Fig. 1 A is a declaration for an attribute list for the element t1. An attribute is a property of an element 
that takes on different values for different instances of elements. For example, an element 'person' typically has an 
attribute list of attributes 'name', 'age', and 'haircolor'. A particular first person has name="Joe Smith", age ,."27", and 
haircJlor="brown", while a second person has name="Sally Jones", age="45", and haircolor="red". If the second person 

55 desires, her haircolor attribute is easily changed to haircolor="blond" by an assignment of a different value. For the 
example of Fig. 1A, on line 28, the attribute list includes an attribute 'name', of type CDATA. The character string 
'#REQUIRED' is an attribute value indicating that the attribute must be specified. For this example, in the SGMl docu
ment of Fig. 1 C the element t1 on line 64 has a general character content value of "hilarry" assigned to the name 
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attribute of this element t1. 

[0051] Line 30 of Fig. 1A is a declaration for an element t2, of type CDATA. Line 32 is a declaration of an element t3, 
of type COATA. Line 34 is a declaration of an element t4, of type COATA. 
[0052] In the SGML to HTML mapping of Fig. 1 B, line 42 illustrates a mapping rule of the element t of line 24 to a 

5 string of HTML tags and text including '(htmll(title}TitleUtitle}'. Line 44 illustrates a mapping rule of the element t1 of 
line 26 to a string of HTML tags '(H3}(A NAMEa:"the source is t1 's name"}'_ The sentence between the double quotes 
of line 44 is a rule rather than an attribute value. Line 46 illustrates a mapping rule of the element t2 of line 30 to an 
HTML tag '(P }'. Line 48 illustrates a mapping rule of the element t3 of line 32 to an HTML tag '(P }' _ Line 50 illustrates a 
mapping rule of the element t4 of line 34 to a string of HTML tags '(P ><A HREF=="# the source is t1 's name"}'. The sen-

10 tence between the double quotes of line 50 is a rule rather than an attribute value. 
[0053] Referring to the exemplary SGML document of Fig. 1 C, line 60 shows the document type of the SGML docu
ment to be 't', with the OTO corresponding to the SGML document found in the system file "sample1 .dtd". Line 62 con
tains the document start tag '<t l', which indicates that the lines following line 62 are assumed to follow the format defined 
in the OTO of Fig. 1 A for the element t of line 24. Lines 64, 66, 68, and 70 are exemplary constituent parts of the element 

75 t shown on line 24 of Fig. 1 A, defined for the exemplary SGML document of Fig. 1 C. Line 72 contains the document end 
tag '(It)', signifying the end of the document. 
[0054] The HTML document of Fig. 1 0 is the output of the transformation process utilizing the SGML OTO file of Fig. 
1 A, the mapping of Fig. 1 B, and the SGML document of Fig. 1 C. Lines 82, 84, 86, 88, 90, 92, and 94 of Fig. 10 are 
generated from the information contained in each of Figs. 1 A" 1 C. 

20 [0055] The processing of the exemplary input files illustrated in Figs. 1A-1 C to produce the output document illustrated 
in Fig. 1 D will now be described. First, the SGML document line 60 of Fig. 1 C is analyzed to determine the document 
type of the input SGML document and the name of the system file where the SGML documents OTO is stored. This 
causes the transformer to output the DOCTYPE HTML tag illustrated in line 80 of Fig. 10, and to open the referenced 
system file for accessing the OTO for the current SGML document. A check is performed to determine that the OTO 

25 does correspond with the current SGML document. Next, the SGML tag of line 62 is parsed so that the current SGML 
tag becomes '{t)'_ The map of Fig. 1 Bis referenced to determine that the current SGML tag is the start tag for the cur
rent SGML document, and maps to the HTML tag string '(html> (title )Title (!title)'. An HTML tag '(html)' is saved for the 
current SGML tag '<t )' and is output to line 82 of Fig. 1 D. The HTML tag substring · (title }Title (/title}' is output to line 84 
of Fig. 1 D. 

30 [0056] The first SGML tag in the string f line 64 of Fig. 1 C is now obtained. The current SGML tag becomes · (t1 )'. 
The transformer obtains the current attribute name and attribute value for the current SGML tag, obtaining an attribute 
called 'name' with a value "hilarry". The OTO of Fig. 1 A is examined to determine that the SGML tag corresponds to the 
SGML element defined in line 26 of Fig. 1A, with its corresponding attribute list established in line 28 of Fig. 1A. The 
map of Fig. 1 B is analyzed to determine that the current SGML tag's rule is line 44. The mapped HTML string · (H3) {A 

35 NAME=' followed by the current value of the name attribute for the SGML element t1, which is currently "hilarry", is then 
output to the HTML document on line 86 of Fig. 10. An '}' is then output to terminate the tag. The HTML tags' {H3 }' and 
· (A)' are saved for the current SGML tag. Next, the parser recognizes text that will be output to the HTML file on line 86 
of Fig. 10. The parser then recognizes the SGML end tag 'Ut1 }', at which point end tags for all the HTML tags currently 
saved for · <t1 )' are output to the HTML document on line 86 of Fig. 1 D in reverse order from which the tags were saved. 

40 [0057] Next, the parser recognizes SGML tag · {t2 )' from line 66 of Fig. 1 C. The transformer utilizes the map rule line 
46 of Fig. 1 B to output HTML tag · <P )', shown on line 88 of Fig. 1 D, and to save the HTML tag for the current SGML tag 
· <t2 )'_ The parser then recognizes text which is output to the HTML file, as shown on line 88 of Fig. 1 D. The parser now 
recognizes SGML end tag '(lt2)' as terminating the text, at which point an end tag '{/P )' for the HTML tag currently saved 
for· <t2 )' is output to the HTML document on line 88 of Fig. 1 D. 

45 [0058] The parser now recognizes SGML tag '(t3 }' from line 68 of Fig. 1 C. The transformer utilizes the map rule of 
line 48 of Fig. 1 B to output HTML tag· (P )', shown on line 90 of Fig. 1 D, and to save the HTML tag for the current SGML 
tag · {t3 )'. The parser now recognizes text which is output to the HTML file, as shown on line 90 of Fig. 1 D. Next, the 
parser recognizes SGML end tag '(lt3 )' as terminating the text, at which point the end tag '(Ip)' for the HTML tag cur
rently saved for SGML tag '(t3)' is output to the HTML document on line 90 of Fig. 1 D. 

50 [0059] Next, the first SGML tag in the string of line 70 of Fig. 1 C is obtained. The current SGML tag is now· {t4 )'. The 
transformer obtains the current attribute name and attribute value for an SGML tag, obtaining an attribute called 'name' 
with a value "hilarry". The map of Fig. 1 B is analyzed to determine that the current SGML tag's rule is line 50. The 
mapped HTML string · <P ><A HREF=="#' followed by the current value of the name attribute, which is currently "hilarry", 
is then output to the HTML document on line 92 of Fig. 1 D. An "'}' is then output to terminate the tag. The HTML tags 

55 '(P }'and· <A)' are saved for the current SGML tag · {t4 )'. Next, the parser recognizes text that will be output to the HTML 
file on line 92 of Fig. 1 D. The parser now recognizes the SGML end tag · {/t4 }', terminating the text, at which point end 
tags for all the HTML tags currently saved for · <t4 )' are output to the HTML document on line 92 of Fig. 1 D in reverse 
order from which the tags were saved for '(t4 }'. 
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[0060] Next, the parser recognizes the end of the SGML document by recognizing a · <Jt l' tag of line 72 of Fig. 1 C. This 
is interpreted to indicate an end tag for the SGML tag '(tl'. The HTML tags saved for the SGML tag '(t)' are then 
obtained and an end tag for the HTML tag '(html>', the only tag saved for '(tl', is output to the HTML document as shown 
on line 94 of Fig. 10. This terminates the current processing of the documents. 

5 [0Q6·l] Fig. 2 shows an output 100 resulting from opening the HTML output document of Fig. 1 C as an exemplary 
What You See Is What You Get ("WYSIWYG") output of a Web browser on a user's computer screen. This output is in 
a format typically preferred by users of the World Wide Web on the Internet. Users employ Web browser programs to 
request HTML files, and other file types, from servers on the Internet. The browser downloads a requested HTML file 
and opens it to display formatted text and images on the user's computer screen. A browser does not have to download 

10 a file but is also capable of displaying an HTML file stored local to the computer running the browser or a local area net
work ::onnected thereto. 
[0062:] Referring to Fig. 2, the Title' line is generated by a browser utilizing line 84 of Fig. 1 o. Line 84 includes a start 
tag · {title l' and an end tag '(!title l' to delimit the text of the title to be displayed by the browser, usually in a title bar at the 
top or the user's computer screen. The · (H3 l' of line 86 of Fig. 10 instructs a Web browser to output non-tag text in a 

15 larger, more bold format than normal text output. As the only text appearing after the HTML start tag '(H3 )' is ' 1. Hi 
Larry', and this is the only text appearing before the HTML end tag '(!H3)', the text appears on a computer screen 
enlarged and bold in comparison with the surrounding text. The '<P )' start tag of line 88 instructs a Web browser to dis
play non-tag text delimited by the start tag and its corresponding end tag in a new paragraph. New paragraphs start on 
a now line in the output. The end tag '(/Pl' of line 88 instructs a Web browser that this is the end of the current para-

20 graph, and that any non-tag text following this tag will start on a new line on screen. 
[006:J:] On line 86 of Fig. 10, the tag containing '(A name=' is an anchor tag. Anchor tags are used to set place markers 
in text, and to establish highlighted text that can be clicked on with a mouse to cause a jump to the text containing the 
place marker. For this tag, a place marker is established for the browser in the non-tag text following the next')' until the 
'UA)' end tag is encountered. Line 92 contains another type of anchor tag containing '(A HREF ='. The text appearing 

25 on line 92 between the anchor tag's')' and its corresponding end tag '<JA)' appears on the screen of Fig. 2 as underlined 
text 'f Back to the Hi Larry greeting.}'. This text is typically displayed in a different color from the surrounding text on the 
screen. When a user clicks a mouse on this underlined text, the text marked by the reference anchor tag of line 86 is 
pulled in for the user's viewing, surrounded by its neighboring text. 
[0064] Fig. 3A and Fig. 3B illustrate the transformation of a hierarchical SGML document tree structure to the more 

30 "flat" 'tree structure of an HTML document. Fig. 3A illustrates a hierarchical SGML documen', .tree structure, whereas 
Fig. 38 illustrates the corresponding "more flat" tree structure of the HTML document corresponding to the SGML doc
ument graphically. displayed in Fig. 3A. 
[0065] The trees of Fig 3A and Fig 3B are derived from documents illustrated in Appendices A-O. Appendix A shows 
an exemplary SGML OTO. The tree structure of Fig 3A is derived from the SGML OTO of Appendix A. The tree of Fig 

35 3A has a root node test 11 O which has children nodes front 112 and section i 14. The node front 112 has children nodes 
title ·116, author 118, and keywords 120. The node section 114 has children nodes number 122, title 124, para 126, and 
subsec 1 128. The node author 118 has children nodes fname 130, surname 132, and title 134. The node subsec 1 128 
has children nodes number 136, title 138, para 140, and subsec 2 142. The node subsec 2 142 has children nodes 
numt1er 144, title 146, and para 148. The tree structure of Fig. 3A which corresponds to the SGML OTO of Appendix A 

40 has Fve levels and twenty nodes. 
[0066] The tree structure of Fig. 3B corresponds to a generalized HTML document that results from utilizing the SGML 
OTO of Appendix A and a mapping exemplified in Appendix B. Appendix C shows an exemplary SGML document to be 
processed through the mapping shown in Appendix B to give an HTML document exemplified in Appendix D. The tree 
struc':ure of Fig. 3B has a root node html 150 having two children nodes, head 152 and body 154. The head node 152 

45 has£. child node title 156. The body node 154 has children h3 158 and p 160. The node p 160 has a child strong 162. 
In co:1trast to the tree structure of Fig 3A which has five levels and twenty nodes, the tree structure corresponding to 
the resulting HTML document has only four levels and seven nodes. 
[006~'] Fig. 4 illustrates an overview of major modules of the SGML to HTML mapping and transformation. A Map 
Module 184 interacts with a Parser 182 and a GUI 180 to create the actual mapping from an SGML document to an 

50 HTM:.. document. A Transformer 186 interacts with the Map Module 184, the Parser 182, and the GUI 180 to transform 
the SGML document into the HTML document. A Service module 188 contains utility objects which can be utilized by 
all the modules for utility processing such as file handling. The GUI i80 handles interaction between a user and the sys
tem. The Parser 182 analyzes and breaks down input documents into recognizable component parts to be passed to 
other modules of the system. For example, in processing the exemplary SGML document of Fig. 1 C, Parser 182 ana-

55 lyzes the input SGML document recognizing a OTO to generate a symbol table which can be passed to other modules 
of the system for processing documents. The Parser 182 recognizes line 60 of Fig. 1 C as a 'DOCTYPE' tag and proc
esses a OTO specified by a system file "sample.dtd" shown in Fig. 1 A to generate the symbol table. The Parser 182 
would then recognize line 62 of Fig. 1 C contents as a start tag for the element t, and would transmit the tag and other 
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tag information to Transformer 186. Transformer 186 controls the processing of the SGML to HTML mapping and trans

formation, requesting information and data from the Map Module 184, the Parser 182, and the Service 188 modules 

when needed. 

[0068] Fig. 5 illustrates a data flow diagram showing the flow of data through the SGML to HTML mapping and trans-

s formation. An SGML Application DTD 200 and HTML 3.2 DTD 204 are input to an SGML Parser 202. This SGML Parser 

202 corresponds to the Parser 182 of Fig. 4. An SGML Application Symbol Table 222 and an HTML 3.2 Symbol Table 

206 are output from the SGML Parser 202 to be utilized as input to a Map Editor 208, along with an interactive User 21 D 

input. The Map Editor 208 is contained within the GUI 180 of Fig. 4. The Map Editor 208 outputs a Map 212. The SGML 

Application Symbol Table 222 and an SGML Application Document Instance 218 are together input to the SGML Parser 

10 202 to give output to be used as input, along with the Map 212, to the Transformer 186. Transformer 186 corresponds 

to the Transformer 186 of Fig. 4. Transformer 186 then outputs an HTML Document Instance 216. The SGML Applica

tion DTD 200 and SGML Application Document Instance 218 are exemplified in Fig. 1A and Fig. 1c, respectively. The 

HTML Document Instance 216 is exemplified in Fig. 1 D. The Map 212 is exemplified in Fig. 1 B. 

[0069] Fig. 6A is a more generalized data flow diagram showing exemplary paths taken by data flowing through the 

1s generalized mapping and transformation of information in one structured format to information in another structured for

mat. A Structural Description of System A 230, together with a Structural Description of System B 232 and interactive 

User 210 input, are input to a Map Editor 208 to output the Map 212. The Map 212 and an Instance of System A 238 

are then utilized by the Transformer 186 to output an Instance of System B 244. 

[0070] Fig. 6B is a more generalized data flow diagram showing exemplary paths taken by data flowing through the 

20 SGML to HTML mapping and transformation. An SGML DTD 200, together with an SGML Document 218 and an HTML 

DTD 260, are input to the Mapping Editor 208 to output the Map 212. The Map 212 and the SGML Document 218 are 

then utilized by the Transformer 186 to output an HTML Document 216. The HTML Document 216 corresponds to the 

HTML Document Instance 216 of Fig. 5. The HTML Document 216 is then input to a Browser 262 for user viewing. 

[0071] The SGML OTO 200, input to an SGML Editor 256, yields output to the SGML Document 218. A Database 

2s Design 250, input to the Mapping Editor 208, along with the SGML DTD 200 and the SGML Document 218, yield output 

to the Map 212 and a Data Base 254. The Map 212 and the SGML Document 218 are input to the Transformer 186 to 

yield output, which, together with the output from the Mapping Editor 208, are input to the Data Base 254. The Map 212 

corresponds to the Map 212 of Fig. 5. The SGML Document 218 corresponds to the SGML Application Document 

Instance 218 of Fig. 5. The SGML DTD 200 corresponds to the SGML Application DTD 200 of Fig. 5. The Transformer 

30 186 corresponds to the Transformer 186 of Fig. 5. The Mapping Editor 208 corresponds to the Map Editor 208 of Fig. 

5. Arrows illustrate different paths the documents and data files take for different requests of a user. 

[0072] Fig. 7 shows a hierarchical view of the DTD Map class object that can be stored in a file. The invention has 

been implemented using object oriented techniques, although any programming technique and/or hardware may be 

used to implement the invention. For purposes of this description, a class is a description of the structure and behavior 

35 of an object, while an object is an instance of the item described by a class. Objects typically communicate by passing 

objects and messages to each other. In structure, objects contain other objects or structures as components, as well as 

variables and methods. 
[0073] Interpreting the horizontal lines of Fig. 7 from left to right, begin and end delimiters delimit each object in the 

file. List Begin and List End delimiters delimit lists from left to right. When a DTD Map Object exists, one or more SGML 

40 tag objects are placed between the SGML Tag List Begin 363 and SGML Tag List End 365. 
[0074] The file begins with a Header 360 followed by a DTD Map 361. The OTO Map 361 includes, first, a DTD Map 

Begin 362 followed by an SGML Tag List Begin 363, followed by at least one SGML Tag 364-1 through an SGML Tag 

364-n. The sequence of one or more SGML tags is followed by an SGML Tag List End 365, followed by a DTD Map End 

366. Each SGML Tag 364-1 through 364-n includes an SGML Tag Begin 367, an SGML Tag Name 368, followed by an 

45 SGML Tag Empty State 369, followed by an SGML Tag Assignment Type 370, followed by an HTML Tag List 371, fol

lowed by an SGML Tag End 372. 

[0075] Each HTML Tag List 371 is delimited by an HTML Tag List Begin 373 at the beginning and an HTML Tag List 

End 375 at the end with the list including at least one HTML Tag 374-1 through HTML Tag 374-m following the HTML 

Tag List Begin 373. 
so [0076] Each HTML Tag 374-1 through 374-m is delimited by an HTML Tag Begin 376 at the beginning and an HTML 

Tag End 380 at the end. Following the HTML Tag Begin 376 is an HTML Tag Name 377, followed by an HTML Tag 

Empty State 378, followed by an HTML Attribute List 379, followed by a delimiter HTML Tag End 380. 

[0077] Each HTML Attribute List 379 is delimited by an HTML Attribute List Begin 381 at the beginning and an HTML 

Attribute List End 383 at the end. Following the delimiter HTML Attribute List Begin 381 is at least one HTML Attribute 

55 382-1 through an HTML Attribute 382-P, followed by an ending delimiter HTML Attribute List End 383. 

[0078] Each HTML Attribute 382-1 through 382-p is delimited by an HTML Attribute Begin 384 at the beginning and 

an HTML Attribute End 389 at the end. Following the HTML Attribute Begin 384 is an HTML Attribute Name 385, fol

lowed by an HTML Attribute Source Type 386, followed by an HTML Attribute Source 1 387, followed by an HTML 
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Attribute Source 2 388, if one exists. The delimiter HTML Attribute End 389 terminates the listing of contents. 

[0073] Fig. 8A shows major class dependencies 424 for the D1D Map object. For purposes of explanation of the fig
ures that follow, arrows show class dependencies, meaning that an object having an arrow pointing to it is contained 
within the object originating the arrow. A Map object 400 includes a pointer to an object DTDMap 402. A pointer is a 

5 value that represents an absolute address of an item in computer memory. A pointer to an object is used to access the 
information stored for the implementation of a particular object by, minimally, referencing the pointer name and the field 
or function name within the object. Viewing Fig. 7 and Fig. SA together, the DTDMap 402 of Fig. 8A, corresponding to 
the OTO Map 361 of Fig. 7, includes, via pointers, an SGMLTagList 404 corresponding to the SGML Tag 364-1 through 
364-n of Fig. 7. The SGMLTaglist 404 of Fig. 8A includes, via pointers, a class SGMLTag 406 corresponding to each of 

10 the SGML Tags 364-1 through 364-n of Fig. 7. The SGMLTag class 406 of Fig. SA includes, via pointers, HTMLTagList 
408, which corresponds to the HTML Tag List 371 of Fig. 7. The HTMLTagList 408 of Fig. SA includes, via pointers, an 
HTM:...Tag 410 which corresponds to each of the HTML Tag 374-1 through HTML Tag 374-m of Fig. 7. The HTMLTag 
41 o of Fig_ 8A includes, via pointers, an HTMLAttrList 412 class which corresponds to the HTML Attribute List 379 of 
Fig. 7. The HTMLAttrList 412 of Fig. SA includes, via pointers, an HTMLAttr 414 class which corresponds to the HTML 

15 Attributes 382-1 through 382-p of Fig. 7. The HTMLAttr 414 class of Fig. SA includes, via pointers, a class derived from 
an abstract class, denoted by an 'A' inside a triangle, HTMLAttrSource 416 which corresponds to the HTML Attribute 
Source Type 386 of Fig. 7. An abstract class is typically defined as a model to be used for defining other closely related 
classes which may, for example, need to exhibit similar behavior in a system. By defining an abstract class, the other 
classes are defined as inheriting the structure and methods of the parent abstract class. The hollow arrows of Fig. SA 

20 denote inheritance of classes. HTML attributes may be obtained from different sources. Therefore, a Userlnput 418 
class is shown to inherit from the abstract class HTMLAttrSource 416. Also, an SGMLContent 422 class inherits from 
HTtl:I lAttrSource 416, as does an SGM LTagAttr 420 class. 
[0080] Fig. 8B shows major classes within the Map Module 276, illustrating the major dependencies among the 
classes. The classes 424 illustrated inside the dashed line rectangle are the classes 424 of Fig. SA. A class MapService 

25 452 i:icludes a class Transformer 450, a class DTDMapTransformerService 456, a class SrcSGMLTagAttr 462, a class 
SrcS3MLContent 464, a class Map 400, a class MapEdit 460, and a class MapCreateEditService 454. The class 
Mapcdit 460 includes the class OTOMapEdit 466. The class DTDMapEdit 466 has dependencies with the class OTO
Map 402, the class SGMLTaglist 404, SGMLTag 405, HTMLTagList 408, HTMLAttrList 412, HTMLTag 410, HTMLAttr 
414, SGMLTagAttr 420, SGMLContent 422, and Userlnput 418. The class HTMLAttrSource 416 has dependencies with 

30 the class SrcSGMLTagAttr 462 and the class SrcSGMLContent 464. The class OTOMapTransforrn ~rService 456 has 
dependencies with the class SrcSGMLTagAttr 462 and the class SrcSGMLContent 464. The class SrcSGMLTagAttr 
462 has a dependency with the class SGMLTagAttr 420 and the class SrcSGMLContent 464 has a dependency with 
SGlvlLContent 422. The class MapCreateEditService 454 has dependencies with the class DTDMapEdit 466 and the 
class MapEdit 460. The class Map 400 contains DTDMap 402, DTDMapTransformerService 456, SrcSGMLTagAttr 

35 462, and the class SrcSGMLContent 464. The functionalities of these classes and their objects are explained with 
regard to Figs. 18A(1 )-1 SC(3). 
[008·1] Data items and objects in software generally involve dynamic allocation of computer storage resources at 
some stage in a request for execution of program code. Pointer variables, containing addresses of data items, methods, 
or objects, are available to be passed among objects during execution of code. As objects and data items are con-

40 structed and destructed dynamically, an object using a pointer or reference to a data item, for example, may reference 
the item after it has been destructed, possibly causing a system failure. A facility for registering objects and data items 
as they are created and requested gives objects a means to verify the current existence and usage of objects and data 
items before reference. A destructor verifies the current usage of an object or data item before destruction so that other 
objects using the object or data item may successfully complete their usage before destruction. An exemplary use of 

45 registering objects and data items is assignment of attribute values to HTML attributes, as discussed below with regard 
to Fi;:is. SC(1)-SC(4) and Figs. 18A(1)-18C(3). 
[0082] Fig. 8C(1) illustrates a class structure for a SrcSGMLTagAttr 462 class of the SGML to HTML mapping and 
transformation. Fig. 8C(2) illustrates a class structure for a SrcSGMLContent 464 class of the SGML to HTML mapping 
and "transformation. Fig. 8C(3) illustrates a class structure for the MapService 452 class of the SGML to HTML mapping 

50 and transformation. As described previously with regard to Fig. SB, the class HTMLAttrSource 416 includes references 
to the class SrcSGMLTagAttr 462 and the class SrcSGMLContent 464. The HTMLAttrSource 416 contains an AtrSrc
SGI\J,iiLTagAttr, which is a reference to a SrcSGMLTagAttr 462, and an AtrSrcSGMLContent, which is a reference to a 
SrcSGMLContent 464. SrcSGMLTagAttr 462 contains a method registerSGMLTagNameAndAttributeName, used for 
registering SGML tag attributes in the MapService 452, so that attributes that have already been registered are availa-

55 ble to be unregistered from the HTMLAttrSource 416 by using a method unregisterTagAttrKeyAndMapEntry in Src
SGMLTagAttr 462 through a virtual function unregisterFromSourceMap. SrcSGMLTagAttr 462 also contains a method 
setValueForAttributeOfTag to be used at document instance processing time to transform an SGML document to an 
SGI\J'L document. 
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[0083] SrcSGMLContent 464 contains a method registerSGMLTagName, used for registering SGML tag content in 
the SrcSGMLContent 464, so that attributes that have already been registered are available to be unregistered from the 
HTMLAttrSource 416 by using a method unregisterSGMLTagName in SrcSGMLContent 464. SrcSGMLContent 464 
also contains a method setValueForTag to be used at document instance processing time to transform an SGML doc-

5 ument to an HTML document 

[0084] Fig. SC( 4) illustrates a class structure for the MapCreateEditService 454 class of the SGML to HTML mapping 
and transformation. MapCreateEditService 454 was discussed previously with regard to Fig. 8B, and functionalities of 
the class and object are explained with regard to Figs. 18A(1)-18C(3). A method setSelectedSGMLTagToBeNullAs
signed in MapCreateEditService 454 sets a selected SGML tag to be mapped to a null value. A method setSelect-

10 edSGMLTagToBeNotAssigned in MapCreateEditService 454 sets a selected SGML tag to be kept in the mapping. A 
method getAttributeAssignmentlnformationForHTMLAttribute in MapCreateEditService 454 gets assignment informa
tion for assigned values to H1ML attributes. Methods assignHTMLAttributeWithSGMLAttribute, assignHTMLAttribute
WithSGMLContent, assignHTMLAttributeWithSystem, assignHTMLAttributeWithNoValue, 
assignHTMLAttributeWithUserlnput in MapCreateEditService 454 assign values to the HTML attributes. 

15 [0085] Fig. 9 illustrates a hierarchical view of major modules for implementation of the GUI for the SGML to HTML 
mapping and transformation. An Application Window 470 initiates execution of a Menu Manager 472. The Menu Man
ager 472 initiates execution of a File Service 474, Editor for Map 476, View 478, Map 480 and Message Dialog Service 
482. The Map 480 module corresponds to the Map class 400 of Fig. SA. The View 478 module is included in the GU! 
270 of Fig. 4. The functionalities of these modules are explained with regard to Figs. 18A(1)-18C(3). 

20 [0086] Fig. 1 O shows an exemplary computer screen output of a Main Application Window 510. The window includes 
a title bar 512, a menu bar 514, a tool bar 516, and a viewing window work space 518. In order for a user to perform 
any menu operation, the user must select one of the items in the menu bar 514. When the user makes a selection, a 
sub-menu (or pull-down menu) displays all operations available for selection from the main menu. For example, if the 
user selectecl the File option, a sub-menu appears to display the options Open SGML, Open DTD, Open Map, Save 

25 Map, Map Save As, Save HTML, HTML Save As, Close SGML, and Exit. The Open SGML option allows the user to 
select an SGML document to open. The Open OTO option allows the user to select a OTO to open. The Open Map 
option allows the user to select a map to open. The Save Map Option allows the user to save a map onto disk" The Map 
Save As option allows the user to save the map onto the disk with the option of selecting a new file name for the saved 
map. The Save HTML option allows the user to save an HTML document onto disk. The HTML Save As option allows 

30 the user to save an HTML document onto disk with the :iption of selecting a new file name for the HTML file. The Close 
SGM L option allows the user to close an SGML document and Exit option allows the user to exit the Application Window 
processing of the conversion. 
[0087] If the user selects an Edit option from the menu bar 514, a sub-menu appears to display options Create Map 
and Edit Map. The Create Map option allows the user to create a map that can be used, to transform an SGML docu-

35 ment to an HTML document. The Edit Map option allows the user to modify an existing map. A sub-menu for a View 
option displays the options to View SGML and to View HTML. These options are designed to display an SGML docu
ment or an HTML document when selected by a user. A View SGML option allows the user to display an SGML docu
ment in the work space of the main application window. A View HTML option allows the user to display an HTML 
document in the work space of the main application window. If the user selects the Map option, a sub-menu appears to 

40 display an option Run Map. Selecting Run Map initiates the transformation to transform an input SGML document to an 
HTML document. If the user selects the Option button, a sub-menu appears to display options of Incremental and Ref
erence. An Incremental option allows the user to perform an incremental mapping of an SGML document to an HTML 
document. After an SGML tag is mapped into HTML tags the SGML document is then transformed into its correspond
ing HTML document. This occurs after each SGML tag is mapped. A Reference option allows the user to display the 

45 reference in transforming an SGML document to an HTML document. 
[0088] Referring to Fig. 11, dialog boxes for opening an SGML file and saving an HTML file are shown. Fig, 11 shows 
an exemplary file open dialog box 600 which would be displayed responding to an Open SGML option from the sub
menu displayed after the user selected the File option in Fig. 10. A Filter text edit box 602 is displayed allowing the user 
to choose a type of file to be opened. Candidate directories for files are displayed in a Directories list box 604. Candi-

so date files for opening will be displayed in a Files list box 606. A Selection text edit box 608 displays the file name that 
the user selects for opening. An OK button 61 O allows the user to approve the selection shown in the Selection text eclit 
box 608. A Filter button 612 allows the user to request a display of all files of a given type, in the Files list box 606, as 
described in the Filter text edit box 602. A Cancel button 614 allows the user to choose termination and cancellation of 
the current request to open a file" 

55 [0089] Fig. 11 also shows an exemplary Save HTML file dialog box 616 that is displayed as a result of the user select
ing the Save HTML option from the sub-menu displayecl after the user selected the File button in Fig. 10. A Filter text 
edit box 618 allows the user to select a type of file for saving the current HTML file" Candidate directories for files are 
displayed in a Directories list box 620. Candidate files of a given type are displayed in a Files list box 622. A Selection 
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text edit box 624 allows the user to select a file name for saving the file. An OK button 626 allows the user to approve 
an operation and complete the operation of saving a file. A Filter button 628 allows the user to request a display of all 
files c,f a given type, in the Files list box 622, as described in the Filter text edit box 618. A Cancel button 630 allows the 
user to terminate and cancel the current request to save the current HTML file. 

s [0090] Fig. 12A and Fig. 12B display exemplary Map Edit Option and Map Edit Dialog boxes utilized for creation and 
editing of a map. The user is allowed to create a new map or edit an already existing map. If the user selects the Edit 
button from the Main Application Window 510 of Fig. 10, and either the Edit Map or Create Map option is selected, the 
Map Edit Option 690 dialog box of Fig. 12A is displayed to allow the user to select whether the Default mapping of the 
SGML document or a Conditional mapping of the SGML document should be used to create or edit the map. The 

10 Default mapping, selected by clicking on a Default button 692, is the user defined tag mapping set up by the user inter
action with the SGML to HTML Map Edit dialog box 700 of Fig. 12B. The Conditional mapping, selected by clicking on 
a Conditional button 694, involves defining the conditional or special mappings. After the user selects one of the options 
from the Map Edit Option 690, then the Map Edit dialog box 700 of Fig. 12B is displayed to allow the user to interact 
with tl1e system in defining a map. If the Create Map option is selected, the user is allowed to create a new map. Both 

15 the Map Edit Option dialog box 690 and the Map Edit dialog box 700 are used for creating a map and for editing an exist
ing map. 
[0091] Referring to Fig. 12B, a display of the Map Edit dialog box 700 shows a display of a list of SGML Tags 702, the 
current HTML Tag list 704 that an SGML tag selected from the SGML Tag list 702 maps to, and a list of Legal HTML 
Tags 706 that can be added into the current HTML Tag list 704. For a given SGML Tag 702, the user selects the Legal 

20 HTM:_ Tag 706 by double clicking a mouse on an HTML tag from the Legal HTML Tag list 706. This will add the HTML 
Tag to the Current HTML Tag list 704. If the Current HTML Tag list 704 contains a list of HTML Tags that the SGML Tag 
702 maps into, a new HTML Tag will be added below the HTML Tag that is selected in the Current HTML Tag 704 list. 
If an i--lTML Tag is inserted into the current HTML Tag 704 list, the HTML Tag(s) following the inserted Tag must be 
deleted, as they may no longer be legal. A Clear HTML Tag 708 button will clear the current HTML Tag 704 list. A Delete 

25 HTM:_ Tag 710 button will delete the HTML Tag selected in the Current HTML Tag 704 list. The HTML Tags following 
the deleted HTML Tag in the Current HTML Tag 704 list must be deleted since they may no longer be legal. An Undo 
712 button will undo the last clear. delete or insert operation. These buttons are easily modified to a menu operation 
format by one skilled in the art of computing. A Map SGML Tag 714 button allows the user to map the SGML Tag 702 
to the HTML Tag list in the Current HTML Tag 704 list and then allows the user to select the next SGML tag to map. If 

30 a Done 716 button is selected, the remaining SGML Tags 702 will not be mapped. If a Cancel 718 button is selected, 
all prsvious SGML to HTML map information will be disregarded. Two possible selections in the Legal HTML Tag iist 
706 are Null Assigned and Not Assigned. Null Assigned deletes the SGML Tag 702 so that the SGML tag 702 will not 
be mapped and will not be displayed after transformation. Not Assigned leaves the SGML Tag 702 as is, so that the 
SGML Tag 702 will not be mapped to HTML but will be displayed as is after transformation. 

35 [0092] An explanation of tag attribute assignment is provided with regard to Figs. 18A(1 )-18C(3). 
[0093] Fig. 12C shows exemplary data in the tag list boxes of the Map Edit dialog box 700 previously discussed for 
Fig. 12B. An explanation of the processing of the data is provided with regard to Figs. 18A(1)-18C(3). 
[009~1] Fig. 13 illustrates an exemplary class diagram displaying relationships among the classes of the SGML to 
HTM:... mapping and transformation for the GUI. An Application Window 772 manages the handling of the display of the 

40 application window of the GUI. A Menu Manager 778 handles all the tasks and objects associated with menu opera
tions. A File Service 782 handles open and save operations associated with files. An ntEntity 790 is a general system 
representation of an SGML document, an SGML DTD, an HTML document, or an HTML OTO. A Symbol Table 770 is 
the s1stem representation of an input document after it has been processed by a Parser Service 774. A MessageDia
logService 776 handles the output of messages to the system used. A View Document 786 class handles the display 

45 of SGML or HTML documents upon user request. A Map Service 780 handles the creation and editing, through a 
MapCreateEditService 792, of a Map 788, which is the system representation of the rules to be utilized in the transfor
matirn of an SGML document to an HTML document. A GUIEditorForMap 784 handles the GUI interface for the user 
to dynamically create or edit the Map 788. 
[0095] Fig. 14 shows an object message diagram displaying the behavior of the system among objects of the classes 

50 for the startup of the system. The object diagram illustrates major software objects enclosed in cloud shapes. Object 
meth'.Jd calls are illustrated with an Arabic numeral preceding a colon, followed by the name of the object method, The 
numeric ordering illustrated by the Arabic numerals followed by colons illustrate a stepwise logical flow of execution, and 
a flow of object data and messages. through the diagram_ For a more detailed description of object diagrams and 
desig1n, see Booch, G., Object-Oriented Analysis and Design with Applications, Second Edition, Addison Wesley Long-

55 man, California, 1994, which is incorporated herein by reference. 
[009li] An Application Window 772 is the object which generates the main application window of Fig. 10. It is the first 
objec·: created when the system starts execution. It contains all the necessary information and functions to display the 
main application window of Fig. 1 O. An HTMLSymbo!Table 800 is an object, which is the system representation of the 
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HTML OTO, created by the Application Window 772, in a call Create (new) 802 through ParserService 774. The HTML 
Symbol Table 800 exists throughout the lifetime of the system. A MenuManager 778 is an object created by the Appli
cation Window 772, in a call Create (new) 804, to handle all menu operations associated with the menu of the main 
Application Window 772. The Application Window 772 passes the HTMLSymbolTable 800 object it created to the Men-

s uManager 778 so that the MenuManager 778 can pass it to any other objects which require it. The MenuManager 778 
creates and manages all objects necessary carry to out menu operations. 

[0097] A MessageDialogService 776 is an object created by the MenuManager 778, in a call Create (new) 806, to 
allow message dialog boxes to display any kind of message to the user from anywhere in the system. Exemplary mes
sages are error messages, warnings or instructions to the user, or any other type of message required. The MenuMan-

10 ager 778 passes the MessageOialogService 776 to other objects which may need to display messages to the user. 
[0098] A MapService 780 is an object created by the MenuManager 778, in a call Create (new) 808, to handle map 
related objects. The MenuManager 778 initiates a call MapServicelnit 810 to initialize the state of the newly created 
MapService 780. For this example, a map is an object which describes how the SGML document will be transformed 
into an HTML document. The MenuManager 778 passes the HTMLSymbolTable 800 and the MessageOialogService 

15 776 to the MapService 780 so that it has information about the HTML DTD and can send messages to the user. 
[0099] A MapCreateEditService 792 is an object created by the MapService 780, in a call Create (new) 812, to handle 
the creation of a map or the modification of an existing map. The MapService 780 passes the HTMLSymbolTable 800 
to the MapCreateEditService 792 so that it has information about an HTML OTO. The MenuManager 778 receives the 
MapCreateEditService object 792 from Map Service 780, in a call getMapCreateEditServiceObject 814, so that it may 

20 create or edit a map at any time. 
[0100] A FileService 782 is an object created by the MenuManager 778, in a call Create (new) 816, to handle the 
tasks of opening and saving a file. The file corresponds to an SGML document, an SGML DTD, a map, or an HTML 
document. The user requests actions for files by selecting the File button exemplified in the menu bar 514 in Fig. 10. 
The File Service 782 creates an Open or Save dialog box to allow the user to choose the file the user wants to open or 

25 save, as exemplified in Fig. 11. MenuManager 778 passes MessageOialogService 776 to File Service 782 so that it 
may display messages to the user. The MenuManager 778 also passes the MapCreateEditService 792 to the File Serv
ice 782. 
[0101] A GUIEditorForMap 784 is an object created by the MenuManager 778, in a call Create (new) 818, to handle 
the task of allowing the user to create a map or modify an existing map through a dialog box, as exemplified in Figs. 

30 12B-12C. The MenuManager 778 passes the MessageOiali JService 776 to the GUIEditorForMap 784 for displaying 
messages to a user. The MenuManager 778 passes the MapCreateEditService 792 to GUIEditorForMap 784 to create 
or modify a map. 
[0102] A View Document 786 is an object created by the MenuManager 778, in a call Create (new) 820, to handle the 
task of displaying an SGML or HTML document through a display window. The user requests document viewing by 

35 selecting the View button from the menu bar 514 exemplified in Fig. 10. The Menu Manager 778 passes the Message
DialogService 776 to the ViewDocument 786 so that it may display messages to the user. 
[0103] Fig. 15 shows an object message diagram to display the dynamic relationships that exist among the objects 
of the invention when an SGML document is being opened for the first time. A User 830 requests, from an Application 
Window 772, opening an SGML document file using a call OpenSGML 840. This is accomplished by the user's selec-

40 tion of the File button in the menu bar 514 of Fig. 10, followed by selection of the Open SGML option in the resulting 
sub-menu. The Application Window 772 sends a call OpenSGML 842 to a MenuManager 778 to process the user 
request. The MenuManager 778 then sends a call OpenSGML 844 to a FileService 782. The FileService 782 initiates 
a call getFileName 846 to request a file name for the SGML document from the User 830. A User 830 response, a 
FileName 846, is returned to the FileService 782. The FileService 782 sends a request isFound 848, accompanied by 

45 a FileName 848, to an IOService 832 to determine, by a response YES 848, that the FileName 846 returned by the 
User 830 exists. The FileService 782 then sends a request isReadable 850, accompanied by a FileName 850, to the 
IOService 832 to determine, by a response YES 850, that the file is also readable by the system. The FileService 782 
then sends a request getEntityObject 852 to IOService 832, accompanied by the FileName 852, so that IOService 832 
may obtain and return an ntEntity 852, which is associated with an external entity such as an SGML document, and its 

50 corresponding DTD, requested by the User 830. 
[0104] The MenuManager 778 sends a request getSGMLNtEntity 854 to the FileService 782 to receive the ntEntity 
854 from the FileService 782. The MenuManager 778 then sends the ntEntity 856 to a Parser Service 774 with a call 
getSymbolTable 856. The Parser Service 774 then generates a SymbolTable 856 for the SGML document, checks that 
it is a valid symbol table for the SGML document, and returns the SymbolTable 856 to the MenuManager 778. The Men-

55 uManager 778 then sends the ntEntity 858 to a MapCreateEditService 792 using a call useThisSGMLOoc 858, and 
sends the SymbolTable 860 to the MapCreateEditService 792 using a call UseThisSymboffable 860. The MapCrea
teEditService 792 then handles further processing of the requested document 
[0105] Fig. 16 shows an object message diagram to display the dynamic relationships that exist among the objects 
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of the invention as an SGML document as being opened, with an existing SGML document already opened. A User 830 
requ,:ists, from an Application Window 772, opening an SGML document file by a call OpenSGML 890. This is accom
plishc!d by the user's selection of the File button in the menu bar 514 of Fig. 10, followed by selection of the Open SGML 
option in the resulting sub-menu. The Application Window 772 sends a call OpenSGML 892 to a MenuManager 778 to 

s process the user request. The MenuManager 778 then sends a call closeHTMLWindow 894 to a ViewDocument 786 
so that if there is an open window displaying an HTML document, it will be closed. If there is an HTML document that 
has not been saved, the MenuManager 778 sends a request SaveHTML 896 to a MessageDialogService 776. The 
MessageDialogService 776 then sends a request SaveHTML 898 to the User 830 as a message asking if the user 
wishes to save the currently displayed HTML file. A User 830 response of NO 898 is returned to the MessageDia-

10 logService 776, which then returns a NO 896 to the MenuManager 778. The MenuManager 778 then sends a call 
Destoy(delete) 900 to an HTMLntEntity 880, representing the HTML file. The MenuManager 778 then sends a call 
closeSGMLWindow 902 to the ViewDocument 786 for the ViewDocument 786 to process closing of the display window 
of an opened SGML document. The MenuManager 778 then sends a call Destroy(delete) 904 to an SGML ntEntity 882, 
representing an opened SGML file. The MenuManager then sends a call OpenSGML 906 to a FileService 782. The 

15 FileService 782 initiates a call getFileName 908 to request a file name for the SGML document from the User 830. The 
User 830 response, a FileName 908, is returned to the FileService 782. The FileService 782 sends a request isFound 
910, 3.ccompanied by a FileName 91 o, to an IOService 832 to determine, via a response YES 910, that the FileName 
908 returned by the User 830 exists. The FileService 782 then sends a request isReadable 912, accompanied by a 
FileName 912, to the IOService 832 to determine, by a response YES 912, that the file is also readable by the system. 

20 The FileService 782 then sends a request getEntityObject 914. accompanied by a FileName 914, to the IOService 832, 
so that the IOService 832 may obtain and return an ntEntity 914. The ntEntity 906 is then returned to the MenuManager 
778 in response to the request OpenSGML 906. 

[010i5] The MenuManager 778 then sends an ntEntity 916 to a Parser Service 774 with a call getSymbolTable 916. 
The ?arser Service 774 then generates a SymbolTable 916 for the SGML document and OTO and returns the Symbol-

25 Table 916 to the MenuManager 778. The MenuManager 778 then sends an ntEntity 918 and a Map 918 to a MapServ
ice 7,30 using a call areThisMapAndTheSGMLDocConsistent 918, to determine if the existing Map 918 can be used 
with the new SGML document. ntEntity 918. A response NO 918 is returned to the MenuManager 778 if the Map 918 
cann:it be used. The MenuManager 778 then sends a request isMapSaved 920 to the MapService 780, to receive a 
response of YES 920, if the Map 918 is saved. The MenuManager 778 then sends a call destroy(erase & delete) 922 

30 to an SGMLSymbolTable 884, to destroy the system's current SGML file represented in the format of a symbol table. 
The VlenuManager 778 then sends a call Destroy (delete) 924 to a Map 788 to destroy the system's current map for a 
previous SGML document. The MenuManager 778 then sends a call resetMap 926 to the MapService 780 to initialize 
a nev11 map for the new SGMLdocument to be processed. The MenuManager 778 then sends a call useThisSGMLDoc 
928 to a MapCreateEditService 792, sending an ntEntity 928 obtained from IOService 832. The MenuManager 778 

35 then sends a call UseThisSymbolTable 930, along with a SymbolTable 930 obtained from ParserService 774, to the 
Map:::.reateEditService 792. The MapCreateEditService 792 then handles further processing of the requested SGML 
doc1.::nent. 
[010?] Fig. 17 illustrates, in a class diagram format, the design of the Map Editor GUI. The Application Window 772, 
the MenuManager 778, the GUIEditorForMap 784, the SymbolTable 770, and the MapCreateEditService 792 have 

40 been described previously wrth regard to Figs. 13-15. In Fig. 17, a MapEditDialog 950 is contained by the GUIEditor
Forlvlap 784. The MapEditDialog 950 manages the handling of the display of the Map Edit dialog box. This includes 
determining what type of operation or requests the user can perform at a given point in the mapping of an SGML ele
ment A Map Tag 952 interacts with MapCreateEditService 792 and SymbolTable 770 to handle tasks and objects asso
ciated with mapping an SGML element to an HTML element. An AssignAttribute 954 interacts with 

45 MapGreateEditService 792 and SymbolTable 770 to handle tasks and objects associated with assigning values to the 
attributes of HTML elements. 
[0108] Figs. 18A(1)-18C(3} are object message diagrams showing the behavior of the SGML to HTML mapping for 
assi1;ning values to HTML attributes and for mapping SGML tags to HTML tags. As the object diagram of Figs. 18A(1)-
18C(3) was large, it was divided over a plurality of drawing sheets. However, these drawing sheets, when taken 

50 toge·\her, constitute one object diagram. The MapEditDialog 950, the MapTag 952, the AssignAttribute 954, and the 
Map'.::reateEditService 792 have been described previously with regard to Fig. i 7. The GUIEditorForMap 784 has been 
desc1:ibed previously with regard to Fig. 13. The HTMLSymbolTable 800 has been described previously with regard to 
Fig. ·:4_ The SGMLSymbolTable 884 has been described previously with regard to Fig. 16. 
[0109] As an exemplary manner of operating, the GUIEditorForMap 784 of Fig. 18A(1) creates the Map Edit dialog 

55 box of Fig. 12B by a function call EditMap 960 to call a constructor of the MapEditDialog 950. 
[011 [)] To fill the SGML Tag list box 702 of Fig. 12B, MapEditDialog 950 gets a first SGMLTag 962, with a YES mes
sage 962, from Map Tag 952 through a function getNextSGMLTag 962, and displays the SGML tag in the SGML Tag list 
box 702 of Fig. 12B. Map Tag 952 gets a first SGMLTag 964 of Fig. 18A(2), with a YES message 964, from the SGML-
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SymbolTable 884 through a function call getFirstElement 964. An alternative GUI design is to keep a list of all SGML 
tags already processed in the display. 

[0111] The user selects an SGML tag to map by double clicking the mouse on the SGML tag in the SGML Tag list box 
702 of Fig. 12B and the SGMLTag 966 of Fig. 18A(1) is sent to Map Tag 952 through a function call selectedSGMLTag 

s 966 of Fig. 18A(1). MapTag 952 of Fig. 18A(2) sends the SGMLTag 967 to MapCreateEditService 792 of Fig. 18A(2} 
through a function call selectedSGMLTag 967 of Fig. 18A(2). 
[0112] To fill the Current HTML Tag list box 704 of Fig. 12B, the MapEditDialog 950 box of Fig. 18A(1) then gets an 
HTMLTag 968, with a YES message 968, to which the selected SGML tag maps, from MapTag 952 through a function 
call getNextCurrentHTMLTag 968. The function will get one HTMLTag 968 at a time and display it in the Current HTML 

10 Tag list box 704 of Fig. 12B. Map Tag 952 of Fig. 18A(2) gets a next HTML Tag 970, along with a YES message 970, from 
the MapCreateEditService 792 using a function call getExistingHTMLTagsinMap 970. If an SGML tag is being assigned 
for the first time, NOT ASSIGNED will be displayed in the Current HTML Tag list box 704 of Fig. 12B. 
[0113] To fill the Legal HTML Tag list box 706 of Fig. 12B. the MapEdit□ ialog 950 box of Fig. 18A(1) sends a last 
HTML tag 972 in the Current HTML Tag list box 704 of Fig. 12B to MapTag 952 through a function call setLastCur-

75 rentHTMLTaglnList 972. Then the MapEditDialog 950 box gets legal HTMLTags 974, along with a YES message 974, 
through a function call getLegalHTMLTag 974 from Map Tag 952. The function will get one HTMLTag 974 at a time and 
display it in the Legal HTML Tag list box 706 of Fig. 12B. The legal HTML tags are those which can follow the last HTML 
tag in the current HTML Tag list box 704 of Fig. 12B. In Fig. 18A(2), the MapTag 952 gets legal HTMLTags 976, along 
with a YES message 976, one at a time, from HTMLSymbolTable 800, through a function call getFirstLegalElement 

20 976, or Map Tag 952 will get legal HTMLTags 978, along with a YES message 978, from HTMLSymbolTable 800 through 
a function call GetNextLegalElement 978. 
[0114] To add an HTML tag from the Legal HTML Tag list box 706 of Fig. 12B to the Current HTML Tag list box 704 
of Fig. 12B, the user selects an HTML tag from the Legal HTML Tag list box 706 of Fig. 12B by double clicking the 
mouse on the HTML tag. The HTML tag is added to the Current HTML Tag list box 704. The selected HTMLTag 980 of 

25 Fig. 18A(1) is sent to Map Tag 952 through a function call addSelectedHTMLTag 980. In Fig. 18A(2), Map Tag 952 sends 
an HTMLTag 982 to MapCreateEditService 792 through a function call selectedHTMLTag 982. MapTag 952 informs 
MapCreateEditService 792 that the I-ITMLTag 982 must be added to the current map through a function call addSelect
edHTMLTagToCurrentMappingList 984. MapEditDialog 950 of Fig. 18A(1) sets an HTML tag 986 as the last tag in the 
list by a function call setLastCurrentHTMLTaglnList 986 to Map Tag 952. 

30 [0115] In order to update the list of Legal HTML Tags 706 of Fig 12B, MapEditDialog 950 of Fig. 18A(1) obtains an 
HTMLTag 988, with a YES message 988 if there exists a legal tag, from Map Tag 952 using a function call getLegal
HTMLTag 988. MapTag 952 then obtains an HTMLTag 990, with a YES message 990, from HTMLSymbolTable 800 
using a function call getFirstLegalElement 990, if it is the first legal element requested, or MapTag 952 obtains an 
HTMLTag 992, with a YES message 992, from HTMLSymbolTable 800 using a function call getNextLegalElement 992, 

35 if it is not the first legal element requested. 
[0116] To fill the HTML Tag Attribute list box 720 of Fig. 12B, MapEditDialog 950 of Fig. 18A(1) sends an HTMLTag 
994 in the Current HTML Tag list box 704 of Fig. 12B to AssignAttribute 954 through a function call selectedHTMLTag 
994. Then the MapEditDialog 950 gets attributes of the HTML tag, HTMLAttribute 996, along with a YES message 996, 
from AssignAttribute 954 through a function call getNextHTMLAttribute 996. The function getNextHTMLAttribute 996 

40 gets one HTMLAttribute 996 at a time and displays them in the HTML Tag Attribute list box 720 of Fig. 12B. AssignAt
tribute 954 of Fig. 18A(3) gets, one at a time, an HTMLAttribute 998, along with a YES message 998, of the HTMLTag 
998 from HTMLSymbolTable 800 through a function call getFirstAttributeOfElement 998- If it is not the first attribute, 
AssignAttribute 954 gets an HTMLAttribute 1002 of the HTMLTag 998, along with a YES message 1002, from HTML
SymbolTable 800 through a function call getNextAttribute 1002. For each attribute AssignAttribute 954 gets from HTML-

45 SymbolTable 800, and returns to MapEditDialog 950 of Fig. 18A{1), MapEditDialog 950 checks with AssignAttribute 
954 to see if the attribute is of the required type through a function call lsCurrentAttributeOfRequiredType 1000, with a 
NO message 1000 indicating it is not, to be obtained from HTMLSymbolTable 800. AssignAttribute 954 of Fig. 18A(3) 
then checks with HTMLSymbolTable 800 to see if the attribute is of the required type through a function call lsCurren
tAttributeOfRequiredType 1001, with a NO message 1001 indicating it is not. 

50 [0117] To select an attribute to assign it a value, the user selects an attribute in the HTML Tag Attribute list box 720 
of Fig. 12B by double clicking the mouse on the attribute. The MapEditDialog box 950 of Fig. 18A(1) sends a selected 
HTMLAttribute 1004 to AssignAttribute 954 through a function call selectedHTMLAttribute 1004. Depending upon the 
attribute type to which the HTMLAttribute 1006 is assigned, the MapEditDialog box 950 of Fig. 18A(1) will take different 
actions. For example, AssignAttribute 954 of Fig. 18A(3) gets an SGMLAttribute type 1006, an SGMLTag 1006, and an 

55 SGMLAttribute 1006 by sending an HTMLAttribute 1006 to MapCreateEditService 792 using a function call getAttrib
uteAssignmentlnformationForHTMLAttribute 1006. The MapEditDialog 950 box of Fig. 18A(1) gets an SGMLAttribute 
type 1008 for the selected HTML Attribute 1004 from AssignAttribute 954 through a function call getAttributeType 1008. 
The SGML Attribute radio button 726 of Fig. 12B is displayed depressed. The MapEditDialog 950 of Fig. 18A(1)gets a 
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source SGMLTag 1010 and a source SGMLAttribute 1010 assigned to the HTML Attribute 1004 through a function call 
getS::iurceSGMLTagAndAttribute 1010 and displays them in the Source SGML Tag list box 722 of Fig. 12B, and the 
SGI\IIL Tag Attribute list box 724 of Fig. 128. Next, the MapEditDialog 950 gets a source SGMLTag 1012, one SGMLTag 
1012 at a time, which can be assigned to the HTML attribute 1004, along with a YES message 1012, from AssignAt-

5 tribute 954 through a function call getNextSourceSGMLTag 1012, and displays them in the Source SGML Tag list box 
722 of Fig. 12R AssignAttribute 954 of Fig. 18A(3) gets source SGML Tags 1014, with a YES message 1014 if getting 
the first element, from SGMLSymbolTable 884 through a function call GetFirstElement 1014, or, one by one, gets a 
source SGML Tag 1018, with a YES message 1018, through a can GetNextElement 1018 if it is not the first element. 
AssignAttribute 954 verifies that the source SGML Tag 1014 has an attribute by checking with the SGMLSymbolTable 

10 884 through a function call elementHasAttribute 1016 to obtain a YES 1016 response, for the first element if it has 
attributes. If it is not the first element, AssignAttribute 954 verifies that the source SGM L Tags 1 O 18 have attributes by 
checlrjng with the SGMLSymbolTable 884 through a function call elementHasAttribute 1020 to obtain a YES 1020 
response. The MapEditDialog 950 of Fig. 18A(1) gets all attributes SGMLAttribute 1022, one SGMLAttribute 1022 at a 
time, with a YES message 1022, of the previously assigned source SGML tag from AssignAttribute 954 through a func-

1s tion call getNextSourceSGMLAttribute 1022 and displays the attributes in the source SGML Tag Attribute list box 724 
in Fig. 12B. AssignAttribute 954 of Fig. 18A(3) gets SGMLattributes 1024, and a YES message 1024, from SGMLSym
bolTable 884 by sending an SGML tag 1024 through a function call getFirstAttributeOfElemont 1024 if it is the first 
attribute of the element, or it gets SGMLAttributes 1026, one SGMLAttribute 1026 at a time, along with a YES message 
1026, from SGMLSymbolTable 884 through a function call getNextAttribute 1026. The user selects an SGML tag from 

20 the Source SGML Tag list box 722 of Fig. 12B by double clicking the mouse on the SGML tag. The current implemen
tatio11 supports selection by double clicking the mouse on the selection. However, any alternative selection technique 
can be used. such as highlighting the selection and pressing the Enter or Return key. MapEditDialog 950 of Fig. 18C(1} 
sencls a selected source SGMLTag 1110 to AssignAttribute 954 through a function call selectedSourceSGMLTag 1110. 
Then MapEditDialog 950 of Fig. 18A(1) gets all SGMLAttributes 1022 of the selected source SGMLTag 1110, one SGM-

25 LAttrbute 1022 at a time, along with a YES message 1022, from AssignAttribute 954 through a function call getNext
SourceSGMLAttribute 1022 and displays them in the SGML Tag Attribute list box 724 of Fig. 12B. AssignAttribute 954 
of Fig. 18A(3) gets the SGMLAttributes 1024, along with a YES message 1024, from SGMLSymbolTable 884 through 
a function call getFirstAttributeOfElement 1024 if it is requesting the first attribute, or AssignAttribute 954 gets the SGM
LAttributes 1026, one SGMLAttribute 1026 at a time, along with a YES message 1026, from SGMLSymbolTable 884 

30 through a function call getNextAttribute 1026 if it is not the first attribute. 

[011 B] The user selects an SGML attribute from the source SGML Attribute list box 724 of Fig. 12B by double clicking 
the mouse on the SGML attribute. MapEditDialog 950 of Fig. 18C(1) sends a selected source SGMLAttribute 1112 to 
AssignAttribute 954 through a function call selectedSourceSGMLAttribute 1112. The user selects the Assign button 
736 ::if Fig. 12B. MapEditDialog 950 lets AssignAttribute 954 know that an SGML attribute was assigned to the HTML 

35 attribute through a function call assignedSGMLAttribute 1114 ofFig. 18C(1). AssignAttribute 954 of Fig. 18C(3) sends, 
for the HTML attribute that is being assigned, an HTMLAttribute 1116, a source SGMLTag 1116, and the source SGM
LAttribute 1116 to MapCreateEditService 792 through a function call assignHTMLAttributeWithSGMLAttribute 1116. 
[0119] If SGML content was assigned to the HTML attribute, then the SGML Content radio button 728 of Fig. 12B is 
depr,;,ssed. The MapEditDialog box 950 of Fig. 188(1) gets a content SGMLTag 1048 assigned to the HTML attribute 

40 from AssignAttribute 954 through a function call getContentSGMLTag 1048, along with a YES message 1048, and dis
plays it in the Source SGML Tag list box 722 of Fig. 12B. The MapEditDialog box 950 gets all the content SGMLTags 
1052, one SGMLTag 1052 at a time, which can be assigned to the HTML attribute, along with a YES message 1052, 
from AssignAttribute 954 through a function call getNextContentSGMLTag 1052 and displays them in the Source SGML 
Tag list box 722 of Fig. 12B. AssignAttribute 954 of Fig. 188(3) gets content SGMLTags 1054, along with a YES mes-

45 sage 1054, from SGMLSymbolTable 884 through a function call getFirstPrimitiveElement 1054 if it is the first SGML tag 
requested, or AssignAttribute 954 gets content SGMLTags 1056, one SGMLTag 1056 at a time, along with a YES mes
sage 1056, from SGMLSymbolTable 884 through a function call getNextPrimitiveElement 1056. 
[0120] The user selects the content SGML tag from the Source SGML Tag list box 722 of Fig. 12B by double clicking 
the mouse on the SGML tag. MapEditDialog 950 of Fig. 186(1) sends the selected content SGMLTag 1058 to Assign-

so Attribute 954 through a function call selectedContentSGMLTag 1058. 
[0121] The user selects the Assign button 736 of Fig, 128. MapEditDialog 950 of Fig. 188(1) lets AssignAttribute 954 
know that an SGML content was assigned to the HTML attribute through a function call assignSGMLConient 1060. 
Assi;:inAttribute 954 of Fig. 188(3) sends an HTMLAttribute 1062 that is being assigned the SGML content and a con
tent SGMLTag 1062 to MapCreateEditService 792 through a function call assignHTMLAttributeWithSGMLContent 

55 1062. 
[0122] If System was assigned to the HTML attribute, the System radio button 730 of Fig. 12B is depressed. MapEdit
Dialog 950 takes no further action. The user selects the Assign button 736 of Fig. 12B. MapEditDialog 950 oi Fig. 
18B(1) lets AssignAttribute 954 know that a system value was assigned to the HTMLAttribute through a function call 
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assignSystem 1049. AssignAttribute 954 of Fig. 188(3) sends the HTMLAttribute 1051 that is being assigned a system 
value to MapCreateEditService 792 through a function call assignHTMLAttributeWithSystem 1051. 
[0123] If No Value was assigned to the HTML attribute, the No Value radio button 732 is depressed. MapEditDialog 
950 will take no further action. The user selects the Assign button 736 of Fig. 12B. MapEditDialog 950 of Fig. 18C(1) 

s lets AssignAttribute 954 know that no value is assigned to the HTML attribute through a function call assignNoValue 
1102. AssignAttribute 954 of Fig. 18C(3) sends the HTMLAttributes 1104 to be assigned no value to MapCreateEdit
Service 792 through a function call assignHTMLAttributeWithNoValue 1104. 
[0124] If User Input was assigned to the HTML attribute, the User Input radio button 734 is depressed. MapEditDialog 
950 of Fig. 18C(1) gets a User Input 1100 from AssignAttribute 954 through a function call getUserlnputData 1100 and 

10 then displays the information in the User Input text edit box 731 of Fig. 128. The user enters data into the text edit box 
731 of Fig. 12B. MapEditDialog 950 of Fig. 18C(1) sends a Userlnput□ata 1106 to AssignAttribute 954 through a func
tion call selectedUserlnputData 1106. The user then selects the Assign button 736 of Fig. 128. MapEditDialog 950 of 
Fig. 18C(1) lets AssignAttribute 954 know that a user input is to be assigned to the HTML attribute through the function 
assignUserlnput 1108. AssignAttribute 954 of Fig. 18C(3) sends an HTMLAttribute 1109 that is being assigned a user 

75 input value, and the Userlnput□ata 1109, to MapCreateEditService 792 through a function call assignHTMLAttribute
WithUserlnput 1109. 
[0125] For any of the HTML attribute source types assigned to the HTML attribute, the user has options to change the 
source type of the HTML attribute. For example, if the No Value radio button 732 of Fig. 128 is depressed for a selected 
HTML attribute, the user has an option to change the source type of the HTML attribute by pressing any of the other 

20 radio buttons such as the User Input radio button 734 of Fig. 128. Depending upon which radio button the user selects, 
the user will need to enter more information before the HTML, attribute is assigned a value. 
[0126] For the radio buttons SGML Attribute 726, SGML Content 728, and User Input 734, the user can change the 
input selection more than one time. For example, the user can change the user input in the text edit box 731 more than 
one time. As another example, the user can select one content SGML tag in the Source SGML Tag list box 722, and 

25 later decide to select another content SGML tag. The most recent value given by the user is the value assigned to the 
HTML attribute when the Assign button 736 is selected. 
[0127] The user repeats selection of an attribute to assign it a value, selecting a radio button for an HTML attribute 
source type, assigning a value to the HTML attribute, and selecting the Assign button 736 of Fig. 128 until the user has 
assigned all the HTML attributes desired. The user then selects the Assign Done button 740 of Fig. 128. MapEditDialog 

30 950 of Fig. 188( 1) lets MapCreateEditService 792 know that it is done assigning values to the attributes through a func
tion call assignDoneSelected 1064 to AssignAttribute 954, which sends a call assignDoneSelected 1066 to MapCrea
teEditService 792 of Fig. 188(3). 
[0128] The user repeats adding more HTML tags to the Current HTML Tag list box 704 of Fig.128 at will. At any time 
the user can clear the Current HTML Tag list box 704 or delete HTML tags from the Current HTML Tag list box 704 by 

35 selecting the Clear HTML button 708 or the Delete HTML button 71 O of Fig. 128. Once the user has completed mapping 
one SGML tag, the user seiects the Map SGML Tag button 714. MapEditDialog 950 of Fig. 188(1) informs Map Tag 952 
that the user has completed mapping the selected SGML tag through a function call doneMappingSGMLTag 1068. 
MapTag 952 of Fig. 188(2) informs MapCreateEditService 792 that the user has completed mapping the selected 
SGML tag through the function finishOneMapping 1070. MapEdit□ialog 950 of Fig. 188(1) requests a next SGMLTag 

40 1072 for mapping from Map Tag 952, along with a YES message 1072, using a function call getNextSGMLTag 1072 and 
displays the SGMLTag 1072 in the SGML Tag list box 702 of Fig. 128. MapTag 952 of Fig. 188(2) then obtains a next 
SGMLTag 1074, along with a YES message 1074, from SGMLSymbolTable 884 using a function call getNextElement 
1074. MapTag 952 then returns the SGMLTag 1072 to MapEditDialog 950 of Fig. 188(1) in response to the function call 
getNextSGMLTag 1072. 

45 [0129] The user repeats processing the map for all the SGML tags the user wants to map. When the user is finished 
with the map editor, the user selects the Done button 716 of Fig. 128. MapEditDialog 950 of Fig. 188(1) informs 
MapTag 952 that it is done mapping through a function call doneMapping 1076. MapTag 952 of Fig. 188(2) informs 
MapCreateEditService 792 that the mapping of the SGML tags is completed through a function call finishCreatingMap 
1078. 

so [0130] Fig. 19 illustrates an exemplary hardware configuration upon which the invention may be implemented. A 
Workstation 1200 has component parts a Display Controller 1202, a Central Processing Unit ("CPU") 1204. a Random 
Access Memory ("RAM") 1206, a Read Only Memory ("ROM") 1208, an Input Controller 1210, connected to a Key
board 1212 and a Mouse 1214, a System Bus 1220, a Hard Disk 1222 and a Floppy Drive 1224 connected to a Disk 
Controller 1226, a Comm Controller 1228 connected to a Network 1230, and an Input/Output ,("1/0") Controller 1232 

ss connected to a Hard Disk 1236 and a Printer 1234, and a Cathode Ray Tube ("CRT") 1238 connected to the Display 
Controller 1202. The System Bus 1220 connects the CPU 1204, the RAM 1206, the ROM 1208, the Input Controller 
1210, the Disk Controller 1226, the Comm Controller 1228, the 1/0 Controller 1232, and the Display Controller 1202 for 
transmitting data over the connection line. 
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[0131] For example, the computer code generated for execution is loaded into the RAM 1206 for execution by the CPU 
120.1,, using the System Bus 1220, with input files stored on the Hard Disk 1236, with other input coming from the Key
board 1212 and the Mouse 1214 through the Input Controller 1210, and from the Hard Disk 1222 and the Floppy Drive 
1224-, through the Disk Controller 1226, onto the System Bus 1220. The System Bus 1220 interacts with the ROM 1208, 

5 the [1,etwork 1230, and the Comm Controller 1228. The GUI of the system can be displayed on the CRT 1238 through 
the Display Controller 1202, and on output to the Printer 1234 or to the Hard Disk 1236 through the 1/0 Controller 1232. 

[0132] Other implementations of the map creator and editor for transforming a first structured information format to a 
second structured information format are possible using the procedures described previously for Figs. 1 A-19. Far exam
ple, variable names in a first database format may be mapped to variable names in a second database format. Another 

10 exemplary implementation is a mapping of public identifiers in an ISOIIEC 9070 format to file names in a UNIX file sys
tem format. 
[0133] For other implementations, the same techniques described with regard to the SGML to HTML mapping and 
transformation are utilized, with structure of information defined differently from an SGML OTO. In general terms, a 
parser breaks down an input source file into source components and their structure, based upon a structure format 

15 specified for the input source file, for map creating and editing. The source components and their structure are pre
sented to the user for interactive selection of components of the first structure, with candidate target components of the 
second structure presented to the user for selection of target components for the mapping of the source components 
for creation of rules for a transformation map. An exemplary implementation of a mapping of public identifiers in an 
1SO/IEC 9070 format to file names in a UNIX file system format is discussed below with regard to Figs. 20A-20H. 

20 [0134] Fig. 20A illustrates a public identifier 1400 in 18O/IEC 9070 standard format. An owner name is made up of a 
registered owner name and an unregistered owner name. For this example, the owner name is 'XYZ'. The public iden
tifier -rurther has an object name, separated from the owner name by 'If. For this example, the object name is 'font: :met
ric: :x-offset: :622'. 
[0135] Mapping one system structure to another system structure involves transformation of strings in one allowable 

25 character set to strings of another allowable character set. For example, computer programming languages are defined 
as having an alphabet of acceptable characters for forming valid variable names. A first programming language may be 
defined as allowing the'-' (hyphen) character to be embedded in a valid variable name, but not the'_' (underscore) char
acter. A second programming language may be defined as allowing the'_' character, but not the'-' character. A mapping 
of valid variable names of the first programming language to valid variable names of the second programming language 

st, would involve mapping occurrences of'-' to a different character, such as'_', which is acceptable in the second program
min9 language environment. 
[01315] In the example of mapping the 1SO/IEC 9070 naming scheme to the UNIX file name scheme, the separator 'If 
is allowed in 1SO/IEC 9070, but is not a valid character sequence in the UNIX file system naming conventions. A user 
wishing to map valid ISOIIEC 9070 names to valid UNIX file names needs to transform every occurrence of the sepa-

35 rator 'If into a valid UNIX file name character string. 
[0137] Fig. 20B illustrates an exemplary mapping of an 1SO/IEC 9070 public identifier to a UNIX file name format The 
exemplary mapping maps the structured public identifier to a flat UNIX file name. Lines 1420, 1422, 1424, and 1426 
illustrate rules to map component name strings to identical strings in the UNIX format. Line 1428 illustrates a rule to 
map an 18O/IEC 9070 owner name component separator'::', which is not widely used, to the character'_', which is a 

40 valid UNIX character. Line 1430 illustrates a rule to map an ISOIIEC 9070 owner name, object name component sep
arator 'If', which is not a valid string in the UNIX file format, to·_· (two underscore characters). 
[013B] Fig. 20C illustrates an exemplary UNIX file name 1440 resulting from mapping the exemplary ISOIIEC 9070 
name of Fig. 20A through the mapping of Fig. 20B. Ownername 'XYZ' of line 1400 of Fig. 20A is mapped to 'XYZ' using 
the rule of line 1420 of Fig. 200. The 'II' is mapped to'_' using the rule of line 1430 of Fig. 20B. The three substrings 

45 ': :' in the object name of public identifier 1400 of Fig. 20A are each mapped to a character '_' using the rule 1428 of Fig. 
208. 
[013!)] Fig. 20D illustrates an exemplary user inteliace for mapping a public identifier 1502 of 1SO/IEC 9070 to a UNIX 
file system format 1504. A map editor and creator 1500 maps names in the ISOIIEC 9070 convention to names in the 
UNIX file system convention. An exemplary mapping starts with system display 1502 of public identifier components 

50 and a display of valid UNIX file name components 1504. The public identifier components 1502 are registered owner 
name, unregistered owner name, and object name. A user selects one of these options. If owner name is selected, then 
the user is asked to select from prefix and owner-name components 1522 in Fig. 20E. User options presented are a 
create directory 1506, a map 1508, a merge all 1510, a next 1512, and a previous 1514. The create directory 1506 
option allows the user to create a new directory name in the UNIX file system window 1504. The map option 1508 

55 allOllii'S the user to request that a map be created at the time of request. The merge all 1510 option allows the user to 
create a UNIX file name 1504 by merging all the components of the public identifier name 1502 into a flat file name 
1504. The next 1512 option allows the user to step to a next screen. The previous i 514 option allows the user to back 
up to the previous screen. 

I 

!: 
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[0140] Fig_ 20E illustrates an exemplary user interface 1520 for a registered owner 1522 component of the 1SO/IEC 
9070 public identifier 1502 of Fig. 20D. User interrace 1520 options presented are a window 1522 showing a prefix and 
an owner-name component. User options are a map individually 1524, a merge both 1526, a next 1527, and a previous 
1528. The map individually 1524 option allows the user to map individual components of the !SO/IEC 9070 name 1522 

5 to individual components of the UNIX file system scheme 1504 of Fig_ 20D. The merge both 1526 option allows the user 
to merge components of the registered owner name 1522 into one flat UNIX file name or directory name. The next 1527 
option allows the user to step to a next screen. The previous 1528 option allows the user to back up to the previous 
screen_ 

[0141 J Fig. 20F illustrates an exemplary user interface 1530 for mapping the prefix, owner name component separator 
10 to the UNIX legal character set format 1534. The registered owner component has a prefix and an owner-name com

ponent separator··::"" 1532 which is not a widely used character string in the UNIX environment. The user is allowed to 
map the·::' separator 1532 to any of the valid characters in the UNIX file system character set 1534, with a mapping to 
·_· as a default mapping. User options are a map 1536, a next 1537, and a previous 1538. The map 1536 option allows 
the user to select creating a map, with the assumption that the user has finished selecting options for creation of the 

15 map_ The next 1537 option allows the user to step to a next screen The previous 1538 option allows the user to back 
up to the previous screen. 
[0142] Fig. 20G illustrates an exemplary user interface 1540 for mapping an owner name character 1542 to valid char
acters 1544 of the UNIX tile system format The user is given the options of mapping special characters 1542 which are 
valid in the 1SO/IEC 9070 scheme to characters which are valid in the UNIX file system scheme 1544. A mapping of a 

20 character in the 1SO/IEC 9070 scheme 1542 is set to '_' as a default mapping. The user is given options of a map 1546, 
a next 1548, and a previous 1550. The map 1546 option allows the user to select creating a map, with the assumption 
that the user has finished selecting options for creation of the map. The next 1548 option allows the user to step to a 
next screen. The previous 1550 option allows the user to back up to the previous screen. 
[0143] Fig_ 20H illustrates an exemplary user interface 1560 for the user to map a registered owner component 1562 

25 to a UNIX file scheme format 1564_ The user is allowed to select a prefix component of the registered owner name or 
an owner name component other than prefix 1562. The user is allowed to select a directory option in the UNIX scheme 
1564. The user is also allowed to select a file with object name option in the UNIX file scheme 1564. The user is given 
an option of a map 1566 for creating the map with the options currently selected. The user is also given an option of a 
previous 1568 to back up to the previous screen. 

30 [0144) The present invention has been described using an exemplary implementation of a mapping creator and editor 
for an SGML to HTML transformer with user interaction for creation and editing of the map, and an exemplary mapping 
creator and editor for an 1SO/IEC 9070 to a UNIX file format transformer. The example shown in this disclosure uses 
OOP and Windows GUI techniques to implement the user interface, map processing, and transformation. However, the 
user interface can be implemented using text line queries or menus_ Programming methodologies other than OOP can 

35 be used for implementing the processing. References to storage areas can be made by techniques other than using 
pointers. 
[0145) This invention may be conveniently implemented using a conventional general purpose digital computer or 
microprocessor programmed according to the teachings of the present specification, as will be apparent to those skilled 
in the computer art. Appropriate software coding can readily be prepared by skilled programmers based on the teach-

40 ings of the present disclosure, as will be apparent to those skilled in the software art. The invention may also be imple
mented by the preparation of application specific integrated circuits or by interconnecting an appropriate network of 
conventional component circuits, as will be readily apparent to those skilled in the art. 
[0146] The present invention includes a computer program product which is a storage medium including instructions 
which can be used to program a computer to perform a process of the invention. The storage medium can include, but 

45 is not limited to, any type of disk including floppy disks, optical discs, CD-ROMs, and magneto-optical disks, ROMs, 
RAMs, EP RO Ms, EEP ROMs, magnetic or optical cards, or any type of media suitable for storing electronic instructions. 
[0147] Obviously, numerous modifications and variations of the present invention are possible in light of the above 
teachings. It is therefore to be understood that within the scope of the appended claims, the invention may be practiced 
otherwise than as specifically described herein. 

50 

55 
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Appendix A 
2 <!dact:ype te~t: 
f <!element: te~t - o (front, section~) 
l <!element front - a (title, autho=, k~y-~arcs?J> 
'{ <!element title - a ( ii: PCDATA) > 
/tJ<teleme!"~t. autha:= - a (fn2.me, SU=.12.!!l'=, title?)> 
/2<!element (fna..me, sur.i.2.me) - o (~?CD~:AJ> 
/4<!element. keywords - o (~PCDATAl> 
lt<!ele:t1.ent. section - a (n~er?, title?, para•, s:.!bsecl*)> 
/S'<!eleznent subsecl - a (number?, title?, para•, subsec2*)> 
ZD<!ele!t!.ent s¢,sec2 - a (number?, title?, para+)> 

z..z <!element ·.numbe!." - o ( !tPCDAT.AJ > 
~~<!element para - o (JPCDATA)> 
U..J > 

Appendix B 

30 Mapping 

3,:Z Front ➔ Null 

;3 fl- Title ➔ H3 

3( Author ➔ Null 

31 Frame ➔ p 

70 Surname ➔ p 

f ..2 Keywords ➔ p 

1-1 Section ➔ Null 

rt Number ➔ P strong 

1~ Para ➔ p 

SD Subsec 1 ➔ Null 

S2 Subsec 2 ➔ Null 
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Appendix C 

c,o <te::it> 
,:z. <::rant> 
l~-<title> 
{,{, Test raa9p i:--:.<; 
,:;<; </title> 
70 <aut:1.0::-> 
72 <fn=.e> 
7/L'Te.ster 
7e, <I faa.me> 
7,g <surn2JZ!.e> 
SD Give::-

152 </i:rn==e> 
ic./ </autl".or> 
1,l <keywords> 
i's HappL"lg 
'fO </keywords> 
1:i. <I from:> 
ff- <.sec::::ion> 
ri <n=be::-> 
915 l 

I oo </numbe::-> 
/O;l. <title> 
;o'f First Haj or Sect.ion 
/c(. </title> 
/of <para> . 
//0 The first. major section para. 
//Z. </para> 
11<f <.sub.secl> 
J /t,, <numbe:=> 
1/<fl.l 
I UJ </number> 

/7.. t. <title> 
;z.'/.- Sub=ection 1. l 

;z.c. </title> 
;z~ <para> 
/ 3a This is a para in the subsecl _ l 
;J!Z </nara> 
1.Jf°</;ubsecl> 
/:Y(.. <=ub.secl> 

J:3:?:, <nun:be::-> 
/fO 1..2 
lf-2. </nu.'.l.ber> 
/~ <title> 
/ft Subsection 1. 2 
/ W </title> 
/£CJ <para> 
/S~ This is a sctisection 1.2 
1st:! </para> 
/Sl </subsecl> 
/% </section~ 
/" 6 <section> 
/e,:;_ <number> 

;uf 2 
({,C </n~er> 
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/t.'S <title> 
/70Second Major Sectio~ 

/7;?., </title> 
;7¥-<par2.> 
17l The second major sec~ian p~=~~ 
;"TS </para> 
; tfJ <subsecl> 
/iZ. <nu:nber> 
/4:i't ·2 _ 1 ,: 
jtl, </mun.be:::-> 
('l.'b <title> 
f'!IJ subsection 2. l 
/92 </title> 
;rf <para> 
/?l This is a para in the subsec 2.1 
;1 S </para> 
:2.CO </su..bsecl> 
:;.oz <subsecl> 
20'-f- <num.be=> 
,;_ex, 2. 2 
:i.os </number> 
,2/D <title> 
Vil subsect:ion 2. 2 
21'1- </ti:cle> 
;2,C <para> 
~/~ This is a subsection 2.2 
;;:z.o </para> 
VJ.. </subsecl> 
~1- </ .:section> 
2J.l </test:> 

I 

I: 

I' 

I 

I 

I 

I 

I 

I 
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Appendix D 

J.50 
.:;s:z. 

<?OO~P!:: S:'t!:!!. Pt.raLIC "-//IETF//DTD i:iTI-!L//E:N"> 

<hb:?2.> 

;?.5¥ <head> 
:,.5C. <Q.eta http-eqt;.i v-"Conten-:::-T:ype" 

~ cont~nt•"text/ht:::ll; cha=set-iso-8S59-1"> 

2
'° <.meta name-"GZNE:RATOR" content~"?:-'.i=o5af':. FrcntPage 2. 0"> 

:z62,_ <t.itle>test</titie> 

.2_(, 'f- </he.ad> 

:U,b <bocy bgc:1l.o=-"H"H'1::F"> 

~(, t <h3>'I'e!it m.a.ppi.o.g</h3> 

;;. 70 <p>Te.:t:.e.r</p> 

.21;;;.. <p>Give.r</p> 

n'f- <p>Mapping</p> 

::rll <pXst:ong>l</ st:::ongX/p> 

;l, 71,, <J:-.3>:i:"ir:re Maje:::- Section</h.Z> 

:2..'ZD <p>'!'he fi:::;e ro.a.jo:: section para.</p> 

,2 S:,Z. <p.;>-:<:'.5Uong.>l. l</ st:::ong_></p> 

:Z. t'l/·<.h3>Subsection 1. l</h3> 

,2_".g(. <;;,>Thi5 is a pa=a in· the :.ubsecl. 1 </p> 

;J.90 <h3>Scllsecti.on l. 2</h3> 

;t..'!f <pXst.::-ong>:2</ st:rongx/p> 

;l 'f(, :<h3>Second Maj or Section</h3>. 

2.'f <J <p>The: second major section para. </p> 

3o;:.?<pX5trong>2. l</ strong>< /p> 

"30.:2.<r--3>Sul:>section 2. l</h3> 

'30f<p>~h.i:; is a pa.:-a i=l _the _sub.:ec Z.l</p> 

30ft, <?><.:c:::ong>2. Z</ .:i t.r_,ng>< /p> 

3G 1 <h3>Sul;)5ection Z.2</h3> 

3/0 <?>Thi.: i.: a su::i.:ec~icn 2. 2<i;:i> 

3/,;_ </body> 
'3/{ </html.> 
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Claims 

1. .111.n object-oriented system for processing structured information for implementation by a computer in an object-ori
'=nted framework, comprising: 

a storage means; 
a first obtaining means for obtaining an interactive input from a user; 
a second obtaining means for obtaining a first structural description of a first structured information format; 
a third obtaining means for obtaining a second structural description of a second structured information format; 
means for creating a rule to transform an element of the first structured information format into an element of 
the second structured information format utilizing the interactive input from the user, the first structural descrip
tion, and the second structural description; and 
means tor outputting the rule, 
wherein at least one of the first obtaining means, the second obtaining means, the third obtaining means, the 
means for creating, and the means for outputting includes a software object. 

2. /-, system according to Claim 1, wherein the first structured information format includes an I8O/IEC 9070 public 
identifier naming format, the second structured information format includes an operating system file name format, 
s.nd the means for creating comprises: 

means for creating a rule to transform an ISO/IEC 9070 public identifier naming format element into an oper
ating system file name format element utilizing the interactive input from the user, a structural description of the 
I8O/IEC 9070 public identifier naming format, and a structural description of the operating system file name 
format. 

3. 1-l system according to Claim 1, wherein the first structured information format includes a first database variable 
r:ame format, the second structured information format includes a second database variable name format, and the 
r:ieans for creating comprises: 

30 mean, for creating a rule to transform a first database variable name format element into a second database 
variable name format element utilizing the interactive input from the user, a structural description of the first 
database variable name format, and a structural description of the second database variable name format. 

4. /-1, system according to Claim 1, wherein the structured information includes a markup language format, the first 
35 structured information format includes a first markup language format, the second structured information format 

includes a second markup language format, and the means for creating comprises: 

means for creating a rule to transform a first markup language format element into a second markup language 
format element utilizing the interactive input from the user, a structural description of the first markup language 

4o format, and a structural description of the second markup language format. 

45 

50 

5. /-, system according to Claim 4, wherein the first markup language format includes a Standard Generalized Markup 
Language ("SGML"), the second markup language format includes a HyperText Markup Language ("HTML"), and 
the means for creating comprises: 

means for creating a rule to transform an SGML element of the first markup language format into an HTML ele
ment of the second markup language format utilizing the interactive input from the user, the first structural 
description which includes an SGML Document Type Definition ("DTD"), and the second structural description 
which includes an HTML OTO. 

6. ;~. system according to Claim 1, wherein the means for creating comprises: 

a map creator object. 

55 7. ,l, system according to Claim 6, wherein the means for outputting the rule comprises: 

an object method for outputting the rule to a map object 
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8. A system according to Claim 6, wherein the map creator object comprises: 

a reference to a software object for an element for transformation of the first structured information format; 
a reference to a software object tor an element of the second structured information format, for transformation 

5 of the element of the first structured information format; 
a reference to a software object for a property of the element of the second structured information format, for 
transformation of the element of the first structured information format; 
a reference to a software object for an attribute value of the element of the second structured information for
mat, for transformation of the element of the first structured information format; 

10 an object method for obtaining the element for transformation of the first structured information format, which 
has been interactively selected by the user, using the software object tor the element for transformation of the 
first structured information format; 
an object method for obtaining the element of the second structured information format which corresponds to 
the element of the first structured information format, which has been interactively selected by the user, using 

15 the software object for the element of the second structured information format; 
an object method for determining a property of the element of the second structured information format which 
has been selected by the user, using the software object for a property of the element of the second structured 
information format; 
an object method for obtaining a second structured information format attribute value which has been interac-

20 tively input by a user, using the software object for the attribute value of the element of the second structured 
information format; and 
an object method for assigning the attribute value which has been interactively input by a user to the second 
structured information format attribute value. 

25 9. A system according to Claim 8, wherein the map creator object further comprises: 

a reference to a software object for registering an instance of an element for transformation of the first struc
tured information format and 
a reference to a software object for unregistering the instance of an element for transformation of the first struc-

30 tured information format when the element is no longer needed by the map creator 

35 

40 

1 o. A system according to Claim 1, further comprising: 

means for processing an element of the first structured information format into a plurality of first structured 
information format components. 

11. A system according to Claim 10, wherein the means for processing an element of the first structured information 
format into a plurality of first structured information format components comprises: 

a parser object. 

12. A system according to Claim 11, wherein the parser object comprises: 

a reference to the element of the first structured information format; 
45 a reference to a storage area for the plurality of first structured information format components; and 

an object method for processing the element of the first structured information format into the plurality of first 
structured information format components for storage in the storage area for the plurality of first structured 
information format components. 

50 13. A system according to Claim 12, further comprising: 

means for utilizing the rule to transform the element of the first structured information format into the element 
of the second structured information format. 

55 14. A system according to Claim 13, wherein the means for utilizing the rule to transform the element of the first struc
tured information format into the element of the second structured information format comprises: 

a transformer object. 
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15. A system according to Claim 1, wherein the means tor obtaining an interactive input from a user comprises: 

a user interface object. 

5 16. i' system according to Claim 15, wherein the user interface object comprises: 

a reference to a software object for user input; 
an object method for obtaining interactive input from the user of a selection of an element for transformation of 
a first structured information format using the software object for user input; and 

10 an object method for obtaining interactive input from the user of a selection of an element of a second struc
tured information format which corresponds to the element of the first structured information format using the 
software object for user input. 

17. A system according to Claim 15, wherein the user interface object further comprises: 
15 

20 

25 

30 

35 

40 

45 

50 

a reference to a software object for user input of a selection of a transformation to be performed on the element 
of the first structured information format; and 
an object method for obtaining interactive input from the user of the selection of a transformation to be per
formed on the element of the first structured information format using the software object for user input of the 
selection of the transformation. 

18. A system according to Claim 17, wherein the object method for creating a rule to transform an element of a first 
siructured information format into an element of a second structured information format utilizing the interactive 
input from the user further comprises: 

a reference to a software object for a rule to be created; and 
an object method for creating a rule to map the second element of the first structured information format to a 
null string using the software object for the rule to be created, when the selection of a transformation which has 
been input by the user indicates a null transformation is to be performed. 

19. A system according to Claim 17, wherein the object method for creating a rule to transform an element of a first 
structured information format into an element of a second structured information format utilizing the interactive 
irput from the user further comprises: 

a reference to a software object for a rule to be created; and 
an object method for creating a rule to map the second element of the first structured information format to a 
copy of the second element of the first structured information format using the software object for the rule to be 
created, when the selection of a transformation which has been input by the user indicates a transformation of 
the second element of the first structured information format to a copy of the second element of the first struc
tured information format is to be performed. 

20. A system according to Claim 15, wherein the user interface object further comprises: 

a reference to a software object for an interactive user input of a source for inputting the second structured 
information format attribute value; 
a reference to a software object for an interactive user input of the second structured information format 
attribute value; 
an object method for obtaining interactive input from the user of the source for inputting the second structured 
information format attribute value using the software object for the interactive user input of the source for input
ting the second structured information format attribute value; and 
an object method for obtaining interactive input from the user of the second structured information format 
attribute value using the software object for the interactive user input of the second structured information for
mat attribute value. 

55 21. A system according to Claim 20, further comprising: 

a reference to a software object for a rule to be created; 
an object method for examining the source which has been input by the user; and 

i: 
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an object method for assigning a null value to the second structured information format attribute value using 
the software object tor the rule to be created, when the source which has been input by the user indicates no 
source is to be used. 

s 22. A system according to Claim 20, further comprising: 

a reference to a software object for a rule to be created; 
an object method for examining the source which has been input by the user; and 
an object method for assigning a system value to the second structured information format attribute value using 

10 the software object for the rule to be created, when the source which has been input by the user indicates a 
system source is to be used. 

15 

20 

25 
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23. A system according to Claim 20, further comprising: 

a reference to a software object for a rule to be created; 
an object method for examining the source which has been input by the user; and 
an object method for assigning a first structured information format attribute value to the second structured 
information format attribute value using the software object for the rule to be created, when the source which 
has been input by the user indicates a first structured information format attribute source is to be used. 

24. A system according to Claim 20, further comprising: 

a reference to a software object for a rule to be created; 
an object method for examining the source which has been input by the user; and 
an object method for assigning a first structured information format content value to the second structured 
information format attribute value using the software object for the rule to be created, when the source which 
has been input by the user indicates a first structured information format content source is to be used. 

25. A system according to Claim 20, further comprising: 

a reference to a storage buffer for the source which has been input by the user; 
an object method for examining the source which has been input by the user using the storage buffer for the 
source which has been input by the user; 
an object method for interactively inputting a user input value, when the source which has been input by the 
user indicates a user input source is to be used; and 
an object method for assigning the user input value to the second structured information format attribute value, 
when the source which has been input by the user indicates a user input source is to be used. 

26. A system according to Claim 1, wherein the user comprises: 

a software object. 

27. An object-oriented computer program product for processing structured information for implementation by a com-
puter in an object-oriented framework, comprising: 

a storage means; 
a first obtaining means for obtaining an interactive input from a user; 
a second obtaining means for obtaining a first structural description of a first structured information format; 
a third obtaining means for obtaining a second structural description of a second structured information format; 
means for creating a rule to transform an element of the first structured information format into an element of 
the second structured information format utilizing the interactive input from the user, the first structural descrip
tion, and the second structural description: and means for outputting the rule, 
wherein at least one of the first obtaining means, the second obtaining means, the third obtaining means, the 
means for creating, and the means for outputting includes a software object. 

28. A computer program product according to Claim 27, wherein the first structured information format includes 
1S0/IEC 9070 public identifier naming format, the second structured information format includes an operating sys
tem file name format and the means for creating comprises: 
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means for creating a rule to transform an element of a first structured information format which includes an 
IS0/IEC 9070 public identifier element into an element of a second structured information format which 
includes an operating system file name format element utilizing the interactive input from the user, the first 
structural description which includes a structural description of the IS0/IEC 9070 public identifier format, and 
the second structural description which includes a structural description of the operating system file name for
mat 

29. /l·. computer program product according to Claim 27, wherein the structured information includes database variable 
names, the first structured information format includes a first database variable name format, the second structured 

10 information format includes a second database variable name format, and the means for creating comprises: 

15 

means for creating a rule to transform an element of a first structured information format which includes a first 
database variable name format element into an element of a second structured information format which 
includes a second database variable name format element utilizing the interactive input from the user, the first 
structural description which includes a structural description of the first database variable name format, and the 
second structural description which includes a structural description of the second database variable name for
mat. 

30. fa. computer program product according to Claim 27, wherein the structured information includes markup language, 
20 the first structured information format includes a first markup language, the second structured information format 

includes a second markup language, and the means for creating comprises: 

means for creating a rule to transform an element of a first structured information format which includes a first 
markup language element into an element of a second structured information format which includes a second 

25 markup language element utilizing the interactive input from the user, the first structural description which 
includes a structural description of the first markup language, and the second structural description which 
includes a structural description of the second markup language. 

31. I, computer program product according to Claim 30, wherein the first markup language includes SGML, the second 
30 markup language inclu :es· HTML, and the means for creating further comprises: 

means for creating a rule to transform an element of a first markup language which includes an SGML element 
into an element of a second markup language which includes an HTML element utilizing the interactive input 
from the user, the first structural description which includes an SGML OTO, and the second structural descrip-

35 tion which includes an HTML OTO. 

40 

45 

32. A computer implemented method to provide a graphical user interface for creating a mapping of a first structural 
c:escription to a second structural description, comprising the steps of: 

displaying an element for transformation Of a first structural description; 
displaying a list of candidate elements of a second structural description; 
inputting, from a user, a first selection of one of the candidate elements of the second structural description 
which defines a correspondence between the element for transformation of the first structural description and 
the first selection of one of the candidate elements of the second structural description for a transformation of 
the element of the first structural description to the second structural description; and 
storing the correspondence between the element for transformation of the first structural description and the 
first selection of one of the candidate elements of the second structural description as a rule. 

33. _1.,._ method according to Claim 32, wherein the first structural description includes an IS0/IEC 9070 public identifier 
5o naming format, the second structural description includes an operating system file name format, and the step of 

aisplaying the element for transformation comprises: 

55 

displaying the element for transformation which includes an element of the 1S0/IEC 9070 public identifier nam
ing format; and 
the step of displaying the list of candidate elements comprises: 
displaying the list of candidate elements which includes a list of operating system file name candidate ele
ments. 
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34. A method according to Claim 32, wherein the first structural description includes a first database variable name for
mat, the second structural description includes a second database variable name format, and the step of displaying 
the element for transformation comprises: 

displaying the element for transformation which includes an element of the first database variable name format; 
and 
the step of displaying the list of candidate elements comprises: 
displaying the list of candidate elements which includes a list of second database variable name format candi
date elements. 

35. A method according to Claim 32, further comprising the steps of: 

obtaining the stored rule; 
displaying the element for transformation of the first structural description; 
displaying the first selected element of the second structural description which defines a correspondence 
between the element for transformation of the first structural description and the first selection of one of the 
candidate elements of the second structural description for a transformation of the element of the first structural 
description to the second structural description; 
displaying the list of candidate elements of the second structural description; 
inputting, from the user, a second selection of one of the candidate elements of the second structural descrip
tion which defines a correspondence between the element for transformation of the first structural description 
and the second selection of one of the candidate elements of the second structural description for a transfor
mation of the element of the first structural description to the second structural description; and 
storing the correspondence between the element for transformation of the first structural description and the 
second selection of one of the candidate elements of the second structural description as a rule. 

36. A method according to Claim 32. further comprising the steps of: 

displaying an icon for the user to input a request to clear the first selection which is being displayed; 
so inputting the request to clear the first selection which is being displayed, when the user inputs the request to 

clear the first selection which is being displayed; and 
clearing the first selection which is being displayed, when the user inputs the request to clear the first selection 
which is being displayed. 

35 37. A method according to Claim 32, wherein the first structural description includes a first markup language, the sec
ond structural description includes a second markup language, and the step of displaying the element for transfor
mation comprises: 

displaying the element for transformation which includes an element of the first markup language; and 
40 the step of displaying the list of candidate elements comprises: 

displaying the list of candidate elements which includes a list of second markup language candidate elements. 

38. A method according to Claim 37, wherein the first markup language includes a Standard Generalized Markup Lan
guage ("SGML"), the second markup language includes a HyperText Markup Language ("HTML"), and the step of 

45 displaying the element for transformation comprises: 

50 

55 

displaying the element for transformation which includes an element of SGML; and 
the step of displaying the list of candidate elements comprises: 
displaying the list of candidate elements which includes a list of HTML candidate elements. 

39. A method according to Claim 32, wherein the storing step comprises: 

storing the correspondence between the element for transformation of the first structural description and the 
first selection of one of the candidate elements of the second structural description as a rule in a list of rules 
for transformation. 

40. A method according to Claim 39, further comprising the steps of: 
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displaying a second element for transformation of the first structural description; 

displaying a list of candidate elements of the second structural description; 
inputting, from the user, a second selection of one of the candidate elements of the second structural descrip
tion which defines a correspondence between the second element for transformation of the first structural 
description and the second selection of one of the candidate elements of the second structural description for 
a transformation of the second element of the first structural description to the second structural description; 
and 
storing the correspondence between the second element for transformation of the first structural description 
and the second selection of one of the candidate elements of the second structural description as a rule in a 
list of rules for transformation. 

41. ;, method according to Claim 39, wherein the inputting step further comprises: 

displaying an icon for the user to input a request to store the first selection correspondence as a rule in the list 
of rules for transformation; and 
the storing step further comprises: 
inputting the request to store the correspondence as a rule in the list of rules for transformation, when the user 
inputs the request to store the first selection as a rule; and 
displaying a second element for transformation of the first structural description, when the user inputs the 
request to store the first selection as a rule. 

42. P, method according to Claim 39, wherein the inputting step further comprises: 

displaying an icon for the user to input a request to store the correspondence as a rule in the list of rules for 
transformation; and 
the storing step further comprises: 
inputting the request to store the correspondence as a rule in the list of rules for transformation, when the user 
inputs the request to store the first selection as a rule in the list of rules for transformation; and 
storing the list of rules for transformation as a map. 

43. P, method according to Claim 39, further comprising the steps of: 

displaying an icon for the user to input a request to delete the list of rules for transformation; 
inputting the request to delete the list of rules for transformation, when the user inputs the request to delete the 
list or rules for transformation; and 
deleting the list of rules for transformation, when the user inputs a request to delete the list of rules for trans
formation. 

44. /:-l method according to Claim 32, further comprising the steps of: 

displaying the first selection of one of the candidate elements of the second structural description which 
defines the correspondence between the element for transformation of the first structural description and the 
first selection of one of the candidate elements of the second structural description for a transformation of the 
element of the first structural description to the second structural description. 

45. ;; method according to Claim 44, wherein the inputting step comprises: 

inputting, from the user, a first ordered list of a plurality of the candidate elements of the second structural 
description which defines a correspondence between the element for transformation of the first structural 
description and the first ordered list of the plurality of the candidate elements of the second structural descrip
tion for a transformation of the element of the first structural description to the second structural description; 
the step of displaying the first selection comprises: 
displaying the first ordered list of the plurality of the candidate elements of the second markup language which 
defines a correspondence between the element for transformation of the first strL!ctural description and the first 
ordered list of the plurality of the candidate elements of the second structural description for a transformation 
of the element of the first structural description to the second structural description; and 
the storing step comprises: 
storing the correspondence between the element for transformation of the first structural description and the 

i 

,I 
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first ordered list of the plurality of the candidate elements of the second structural description for a transforma
tion of the element of the first structural description to the second structural description as a rule. 

46. A method according to Claim 45, further comprising the steps of: 

obtaining the stored rule; 
displaying the element for transformation of the first structural description; 
displaying the first ordered list of elements of the second structural description which defines a correspond
ence between the element for transformation of the first structural description and the first ordered list of the 
plurality of the candidate elements of the second structural description for a transformation of the element of 
the first structural description to the second structural description; 
displaying the list of candidate elements of the second structural description; 
inputting, from the user, a second ordered list of a plurality of the candidate elements of the second structural 
description which defines a correspondence between the element for transformation of the first structural 
description and the second ordered list of the plurality of the candidate elements of the second structural 
description for a transformation of the element of the first structural description to the second structural 
description; and 
storing the correspondence between the element for transformation of the first structural description and the 
second ordered list of the plurality of the candidate elements of the second structural description for a transfor
mation of the element of the first structural description to the second structural description as a rule. 

47. A method according to Claim 45, further comprising the steps of: 

displaying an icon for the user to input a request to clear the first ordered list which is being displayed; 
25 inputting the request to clear the first ordered list which is being displayed, when the user inputs the request to 

clear the first ordered list which is being displayed; and 
clearing the first ordered list which is being displayed, when the user inputs the request to clear the first ordered 
list which is being displayed. 

30 48. A method according to Claim 32, further comprising the steps of: 

displaying an attribute of the first selection of one of the candidate elements of the second structural descrip
tion which corresponds to a transformation of the element of the first structural description to the second struc
tural description, for assignment of an attribute value of the second structural description; 

35 displaying a plurality of icons representing sources for obtaining the attribute value to be assigned to the 
attribute of the first selection which is being displayed; 
displaying the element of the first structural description; 
displaying an attribute list of the element of the first structural description; 
inputting a user input of a selection of sources for obtaining the attribute value to be assigned to the attribute 

40 of the first selection which is being displayed; and 
processing the user input of the selection of sources for obtaining the attribute value to be assigned to the 
attribute of the first selection which is being displayed, when the user inputs the selection of sources for obtain
ing the attribute value to be assigned to the attribute of the first selection which is being displayed. 

45 49. A method according to Claim 48, wherein the processing step further comprises: 

assigning a null value to the attribute of the first selection which is being displayed, when the selection of 
sources which has been input by the user indicates no source is to be used. 

50 50. A method according to Claim 48, wherein the processing step further comprises: 

assigning a system value to the attribute of the first selection which is being displayed, when the selection of 
sources which has been input by the user indicates a system value is to be used. 

55 51. A method according to Claim 48, wherein the processing step further comprises: 

assigning a first structural description attribute value to the attribute of the first selection which is being dis
played, when the selection of sources which has been input by the user indicates a first structural description 
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attribute value source is to be used. 

52. ,:, method according to Claim 48, wherein the processing step further comprises: 

assigning a first structural description content value to the attribute of the first selection which is being dis
played, when the selection of sources which has been input by the user indicates a first structural description 
content value source is to be used. 

53. /.,. method according to Claim 48, wherein the processing step further comprises: 

assigning a user input value to the attribute of the first selection which is being displayed, when the selection 
of sources which has been input by the user indicates a user input value source is to be used. 

54. l·t method according to Claim 53, wherein the assigning step comprises: 

displaying a text input area for the user to input a value to be assigned; 
inputting the value entered by the user in the text input area; and 
assigning the value input by the user to the attribute of the first selection which is being displayed. 

20 55. l-'. method according to Claim 32, wherein the step of displaying a list of candidate elements of a second structural 
description further comprises: 

25 

30 

35 

40 

45 

50 

55 

displaying a candidate for requesting removal of the first structural description element in the transformation; 
and 
displaying a candidate for requesting ignoring of the first structural description element in the transformation. 

56. P.n apparatus for providing a graphical user interface for creating a mapping of a first structural description to a sec-
ond structural description, comprising: 

an element displaying means for displaying an element for transformation of a fo ;t structural description; 
a list displaying means for displaying a list of candidate elements of a second structural description; 
a user inputting means for inputting, from a user, a first selection of one of the candidate elements of the sec
ond structural description which defines a correspondence between the element for transformation of the first 
structural description and the first selection of one of the candidate elements of the second structural descrip
tion for a transformation of the element of the first structural description to the second structural description; 
and 
a storing means for storing the correspondence between the element for transformation of the first structural 
description and the first selection of one of the candidate elements of the second structural description as a 
rule. 

57. An apparatus according to Claim 56, wherein the first structural description includes an 1S0/IEC 9070 public iden
tifier naming format, the second structural description includes an operating system file name format, and the ele
ment displaying means further comprises: 

means for displaying the element for transformation which includes an element of the 1S0/IEC 9070 public 
identifier naming format; and 
the list displaying means further comprises: 
means for displaying the list of candidate elements which includes a list of operating system file name candi
date elements. 

58. An apparatus according to Claim 56, wherein the first structural description includes a first database variable name 
format, the second structural description includes a second database variable name format, and the element dis
playing means further comprises: 

means for displaying the element for transformation which includes an element of the first database variable 
name format; and 
the list displaying means further comprises: 
means for displaying the list of candidate elements which includes a list of second database variable name for-
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mat candidate elements. 

59. An apparatus according to Claim 56, further comprising: 

means for obtaining the stored rule; 
means for displaying the element for transformation of the first structural description; 
means for displaying the first selected element of the second structural description which defines a corre
spondence between the element for transformation of the first structural description and the first selection of 
one of the candidate elements of the second structural description for a transformation of the element of the 
first structural description to the second structural description; 
means for displaying the list of candidate elements of the second structural description; 
means for inputting, from the user, a second selection of one of the candidate elements of the second structural 
description which defines a correspondence between the element for transformation of the first structural 
description and the second selection of one of the candidate elements of the second structural description for 
a transformation of the element of the first structural description to the second structural description; and 
means for storing the correspondence between the element for transformation of the first structural description 
and the second selection of one of the candidate elements of the second structural description as a rule. 

60. An apparatus according to Claim 56, further comprising: 

means for displaying an icon for the user to input a request to clear the first selection which is being displayed; 
means for inputting the request to clear the first selection which is being displayed, when the user inputs the 
request to clear the first selection which is being displayed; and 
means for clearing the first selection which is being displayed, when the user inputs the request to clear the 
first selection which is being displayed. 

61. An apparatus according to Claim 56, wherein the first structural description includes a first markup language, the 
second structural description includes a second markup language, and the element displaying means further com
prises: 

means for displaying the element for transformation which includes an element of the first markup language; 
and 
the list displaying means further comprises: 
means for displaying the list of candidate elements which includes a list of second markup language candidate 
elements. 

62. An apparatus according to Claim 61, wherein the first markup language includes an SGML, the second markup lan-
guage includes an HTML, and the element displaying means further comprises: 

means for displaying the element for transformation which includes an element of SGML; and 
the list displaying means comprises: 
means for displaying the list of candidate elements which includes a list of HTML candidate elements. 

63. An apparatus according to Claim 56, wherein the storing means comprises: 

means for storing the correspondence between the element for transformation of the first structural description 
and the first selection of one of the candidate elements of the second structural description as a rule in a list of 
rules for transformation. 

5o 64. An apparatus according to Claim 63, further comprising: 

means for displaying a second element for transformation of the first structural description; 
means for displaying a list of candidate elements of the second structural description; 
means for inputting, from the user, a second selection of one of the candidate elements ot the second structural 

ss description which defines a correspondence between the second element for transformation of the first struc
tural description and the second selection of one of the candidate elements of the second structural description 
for a transformation of the second element of the first structural description to the second structural description; 
and 
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means for storing the correspondence between the second element for transformation of the first structural 
description and the second selection of one of the candidate elements of the second structural description as 
a rule in a list of rules for transformation. 

5 65 . . 4n apparatus according to Claim 63, further comprising: 

means for displaying an icon tor the user to input a request to store the first selection correspondence as a rule 
in the list of rules for transformation; 
means for inputting the request to store the correspondence as a rule in the list of rules for transformation, 

10 when the user inputs the request to store the first selection as a rule; and 

15 

20 

means for displaying a second element for transformation of the first structural description, when the user 
inputs the request to store the first selection as a rule. 

66 . . .w.n apparatus according to Claim 63, further comprising: 

means for displaying an icon for the user to input a request to store the correspondence as a rule in the list of 
rules for transformation; 
means for inputting the request to store the correspondence as a rule in the list of rules for transformation, 
when the user inputs the request to store the first selection as a rule in the list of rules for transformation; and 
means for storing the list of rules for transformation as a map. 

67. ,n.n apparatus according to Claim 63, further comprising: 

means for displaying an icon for the user to input a request to delete the list of rules for transformation: 
25 means for inputting the request to delete the list of rules for transformation, when the user inputs the request 

to delete the list of rules for transformation; and 
means for deleting the list of rules for transformation, when the user inputs a request to delete the list of rules 
for transformation. 

30 68. P,n apparatus according to Claim 56, further comprising: 

means for displaying the first selection of one of the candidate elements of the second structural description 
which defines the correspondence between the element for transformation of the first structural description and 
the first selection of one of the candidate elements of the second structural description for a transformation of 

35 the element of the first structural description to the second structural description. 

40 

45 

50 

55 

69. 12..n apparatus according to Claim 68, wherein the user inputting means comprises: 

means for inputting, from the user, a first ordered list of a plurality of the candidate elements of the second 
structural description which defines a correspondence between the element for transformation of the first struc
tural description and the first ordered list of the plurality of the candidate elements of the second structural 
description for a transformation of the element of the first structural description to the second structural 
description; 
the means for displaying the first selection comprises: 
means for displaying the first ordered list of the plurality of the candidate elements of the second markup lan
guage which defines a correspondence between the element for transformation of the first structural descrip
tion and the first ordered list of the plurality of the candidate elements of the second structural description for 
a transformation of the element of the first structural description to the second structural description; and 
the storing means comprises: 
means for storing the correspondence between the element for transformation oi the first structural description 
and the first ordered list of the plurality of the candidate elements of the second structural description for a 
transformation of the element of the first structural description to the second structural description as a rule. 

70. An apparatus according to Claim 69, further comprising: 

means for obtaining the stored rule; 
means for displaying the element for transformation of the first structural description; 
means for displaying the first ordered list of elements of the second structural description which defines a cor-
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respondence between the element for transformation of the first structural description and the first ordered list 
of the plurality of the candidate elements of the second structural description for a transformation of the ele
ment of the first structural description to the second structural description; 
means for displaying the list of candidate elements of the second structural description; 
means for inputting, from the user, a second ordered list of a plurality of the candidate elements of the second 
structural description which defines a correspondence between the element for transformation of the first struc
tural description and the second ordered list of the plurality of the candidate elements of the second structural 
description for a transformation of the element of the first structural description to the second structural 
description; and 
means for storing the correspondence between the element for transformation of the first structural description 
and the second ordered list of the plurality of the candidate elements of the second structural description for a 
transformation of the element of the first structural description to the second structural description as a rule. 

71. An apparatus according to Claim 69, further comprising: 

means for displaying an icon tor the user to input a request to clear the first ordered list which is being dis
played; 
means for inputting the request to clear the first ordered list which is being displayed, when the user inputs the 
request to clear the first ordered list which is being displayed; and 

20 means for clearing the first ordered list which is being displayed, when the user inputs the request to clear the 
first ordered list which is being displayed. 

72. An apparatus according to Claim 56, further comprising: 

25 means for displaying an attribute of the first selection of one of the candidate elements of the second structural 
description which corresponds to a transformation of the element of the first structural description to the sec
ond structural description, for assignment of an attribute value of the second structural description; 
means for displaying a plurality of icons representing sources for obtaining the attribute value to be assigned 
to the attribute of the first selection which is being displayed; 

so means for displaying the element of th, first-structural description; 
means for displaying an attribute list of the element of the first structural description; 
means for inputting a user input of a selection of sources for obtaining the attribute value to be assigned to the 
attribute of the first selection which is being displayed; and 
an input processing means for processing the user input of the selection of sources for obtaining the attribute 

35 value to be assigned to the attribute of the first selection which is being displayed, when the user inputs the 
selection of sources for obtaining the attribute value to be assigned to the attribute of the first selection which 
is being displayed. 

73. An apparatus according to Claim 72, wherein the input processing means further comprises: 
40 

45 

50 

means for assigning a null value to the attribute of the first selection which is being displayed, when the selec
tion of sources which has been input by the user indicates no source is to be used. 

74. An apparatus according to Claim 72, wherein the input processing means further comprises: 

means for assigning a system value to the attribute of the first selection which is being displayed, when the 
selection of sources which has been input by the user indicates a system value is to be used. 

75. An apparatus according to Claim 72, wherein the input processing means further comprises: 

means for assigning a first structural description attribute value to the attribute of the first selection which is 
being displayed, when the selection of sources which has been input by the user indicates a first structural 
description attribute value source is to be used. 

55 76. An apparatus according to Claim 72. wherein the input processing means further comprises: 

an assigning means for assigning a first structural description content value to the attribute of the first selection 
which is being displayed, when the selection of sources which has been input by the user indicates a first struc-
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tural description content value source is to be used. 

77. :~,n apparatus according to Claim 72, wherein the input processing means further comprises: 

means for assigning a user input value to the attribute of the first selection which is being displayed, when the 
selection of sources which has been input by the user indicates a user input value source is to be used. 

78. t,n apparatus according to Claim 77, wherein the assigning means comprises: 

means for displaying a text input area for the user to input a value to be assigned; 
means for inputting the value entered by the user in the text input area; and 
means for assigning the value input by the user to the attribute of the first selection which is being displayed. 

79. fa,n apparatus according to Claim 56, wherein the list displaying means further comprises: 

means for displaying a candidate for requesting removal of the element for transformation of the first structural 
description in the transformation; and 
means for displaying a candidate for requesting ignoring of the element for transformation of the first structural 
description in the transformation. 

80. f:J._ computer program product including a computer readable medium for providing a graphical user interface for cre
ating a mapping of a first structural description to a second structural description, comprising: 

element displaying means for displaying an element for transformation of a first structural description; 
25 list displaying means for displaying a list of candidate elements of a second structural description: 

user inputting means for inputting, from a user. a first selection of one of the candidate elements of the second 
structural description which defines a correspondence between the element for transformation of the first struc
tural description and the first selection of one of the candidate elements of the second structural description for 
a transformation of the element of the first structural description to the second structural description; and 

30 storing means for storing the correspondence between the element for transformation of t! .e first structural 
description and the first selection of one of the candidate elements of the second structural description as a 
rule. 

81. fa" computer program product according to Claim 80, wherein the first structural description includes 18O/IEC 9070 
35 public identifier format, the second structural description includes an operating system file name format, and the 

element displaying means comprises: 

40 

means for displaying the element for transformation which includes an element of the 1SO/IEC 9070 public 
identifier format; and 
the list displaying means comprises: 
means for displaying the list of candidate elements which includes a list of operating system file name candi
date elements. 

82. A computer program product according to Claim 80, wherein the first structural description includes a first database 
45 variable name format, the second structural description includes a second database variable name format, and the 

ellement displaying means comprises: 

50 

55 

means for displaying the element for transformation which includes an element of the first database variable 
name format; and 
the list displaying means comprises: 
means for displaying the list of candidate elements which includes a list of second database variable name for
mat candidate elements 

83. A computer program product according to Claim 80, further comprising: 

means for obtaining the stored rule; 
means for displaying the element for transformation of the first structural description; 
means for displaying the first selected element of the second structural description which defines a corre-
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spondence between the element for transformation of the first structural description and the first selection of 
one of the candidate elements of the second structural description for a transformation of the element of the 
first structural description to the second structural description; 

means for displaying the list of candidate elements of the second structural description; 
means for inputting, from the user, a second selection of one of the candidate elements of the second structural 
description which defines a correspondence between the element for transformation of the first structural 
description and the second selection of one of the candidate elements of the second structural description for 
a transformation of the element of the first structural description to the second structural description; and 
means for storing the correspondence between the element for transformation of the first structural description 
and the second selection of one of the candidate elements of the second structural description as a rule. 

84. A computer program product according to Claim 80, further comprising: 

means for displaying an icon for the user to input a request to clear the first selection which is being displayed; 
15 means for inputting the request to clear the first selection which is being displayed, when the user inputs the 

request to clear the first selection which is being displayed; and 
means for clearing the first selection which is being displayed, when the user inputs the request to clear the 
first selection which is being displayed. 

20 85. A computer program product according to Claim 80, wherein the first structural description includes a first markup 
language, the second structural description includes a second markup language, and the element displaying 
means comprises: 

means for displaying the element for transformation which includes an element of the first markup language; 
25 and 

the list displaying means comprises: 
means for displaying the list of candidate elements which includes a list of second markup language candidate 
elements. 

30 86. A computer program product according to Claim£ ::i, wherein the first markup language includes SGML, the second 
markup language includes HTML, and the element displaying means further comprises: 

means for displaying the element for transformation which includes an element of SGML; and 
the list displaying means further comprises: 

35 means for displaying the list of candidate elements which includes a list of HTML candidate elements. 

40 

45 

50 

55 
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22 < !-- satt1plel.dtd > --> 
24 <lEL~N'!' t - - (tl'?, t2?, t3?, t-4'?} .. > 
2 6 < ! ELEMENT tl - - CDATA> 
28<!ATTLIST tl name CDATA #REQOI?..::D> 
30 < ! E!.~....c.NT t2 - - COA'!'A> 
32 < l EL~ t3 COAT.A.> 
34<!ELEMEN'! t4 - - CDATA> 

Fig. 1A 

42 t--> <ht.ml.><title>Tii:.le</title> 
4 q tl.--><H3><A N.AJ:iE- .. -che :iour<;e i3 t'.L':; name"> 
46 t2--> <F> 
48 t3--> <P> 
50 t4--> <E'><A HREF-"# the .source i5 tl' 5 ncrn.e":> 

Fig. 1 B 

60 <!DOCTY.?E t system "sa.mplel.d'td"> 
62 <t> 
64 <tl name-"hilarry">l. Hi Larry</tl> 
66 <t2> This is th~ mo.st fun I have ever hacl.</t2> 
68 <t3> It must be great for you as well.</t3> 
70 <t4> (Back to the Hi Larry ;reeti~g.}</t4> 
72 </t> 

Fig. 1 C 

80 <DOCTYPE HTML Pub!ic "-/ /W3C//DTD HTH!. 3. 2 Final//E:N .. > 
8 2 <ht::l..l> 
84 <title>Tit:.le</tii:le> 
36 <?!3><A name•"hilar:~y">l. Hi !.2.rry</A.></ii3> 
88<?> This is the most fun I have ever had.</?> 
90 <?> It. .m.u.st be grea.t fa= you as well.</ P> 
92 <?><A tt~:c- .. ~hilarryn:;,, (l3ac;Jr;; to the !U !.2.i::::-::, s=eet.i.:1g. 1 </Z>v<I c'> 

94 </ht:ml.> 

Fig. 1 D 
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striD.gBuffi:r AtrCurrentSGMLTagName 
stringBuffer AtrCurrcntA..ttribute 
stri:ogBuffer AtrCurrentlITMLAttributeSou.rce V aluc 
stringBuffer AtrTagAtttKey 
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Fig. 8C(1) 

464 
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Fig. 8C(2) 
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the world wide web 
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EP O 949 571 A2 

Description 

[0001] This invention is directed to document re-authoring systems and methods that automatically re-author arbitrary 
documents from the world-wide web to display the documents appropriately on small screen devices, such as personal 

5 digital assistants (PDAs) and cellular phones, providing device-independent access to the web. 
[0002] Access to world-wide web documents from personal electronic devices has been demonstrated in research 
projects such as those described in J Bartlett, "Experience with a Wireless World Wide Web Client", IEEE COMPCON 
95, San Francisco, CA, March 1995; S Gessler et al., "PDAs as Mobile WWW Browsers", Second International World 
Wide Web Conference. Chicago, IL, October 1994; G. Voelker et al., "Mobisaic: An lniormation System for a Mobile 

10 Wireless Computing Environment", Workshop on Mobile Computing Systems and Applications. Santa Cruz, CA, De
cember 1994; and T. Watson, "Application Design for Wireless Computing", 1994 Mobile Computing Systems and 
Applications Workshop Position Paper, August 1994. Such access is now a commercial reality. General Magic's Prestol 
Links for Sony's Magiclink, and All Pen's NetHopper for the Newton and Sharp's Ml-10 all provide WWW browsers for 
PDA class devices, while the Nokia 9000 Communicator and Samsung's Duett provide web access capabilities from 

75 cellular phones. 
[0003] Unfortunately, most documents on the world-wide web and other distributed networks are designed for display 
on desktop computers with color monrtors having at least 640x480 resolution. Many pages are designed with even 
larger resolution monitors in mind. In contrast, most PDA class devices and cellular phone displays are much smaller. 
This difference in display area can lead to a ratio of designed vs available display area from 4-to-1 to 100-to-1, or 

20 greater, making direct presenlalion of most worldwide web documents on these small devices aesthetically unpleasant, 
un-navigable, and in the worst case, completely undecipherable. This presents a central p,oblem in accessing world
wide web pages using these small devices: how to display arbitrary web documents, such as HTML documents, that 
have been designed for desktop systems on personal electronic devices that have mucl1 more limited display capa
bilities. 

25 [0004] Technologies already provide computational mobility and wireless connectivity, but the standard solutions to 
viewing documents and web pages on tiny screens are to either increase the screen resolution, which is great if the 
user happens to carry a magnifying glass, or to provide the ability lo FAX or print to a local hardcopy device, which is 
both inconvenient and contradicts the rationale for having electronic documents in the firsi place. There are five general 
approaches to displaying web documents on small screen devices: device-specific authoring; multiple-device author-

so ing; client-side navigation; sutor, ,mic re-authoring; and web page filtering. Device-specific authoring involves authoring 
a set of web documents for a particular display device, such as, for example, a cellular phone outfitted with a display 
and communications software, such as the Nokia 9000. The basic philosophy in this approach is that users of such 
specialty devices will only have access to a select set of services. Thus, the document for these services must be 
designed up-front for the accessing device's particular display system. Information may be provided from the distributed 

35 network at large, but the desired pages must be pre-defined, and custom information extraction and page formatting 
software must be written to deliver the information to the small device. This is the approach taken in Unwired Planet's 
UP.Link service, which uses a proprietary mark-up language (HDML). 
[0005] In multiple-device authoring, a range of target devices is identified Then, mappings from a single source 
document to a set of rendered documents are defined to cover the devices within the identified range. One example 

40 of this is the Stretch Text approach discussed in I. Cooper et al., "PDA Web Browsers: Implementation Issues" University 
of Kent at Canterbury Computing Laboratory WWW Page, November 1995. In Stretch Text, portions of the document, 
potentially down to the word level, can be tagged with a 'level of abstraction' measure. Upon receiving the document, 
users can specify the level of abstraction they wish to view and are presented with the corresponding detail or lack of 
detail. 

45 [0006] Another example of multiple-device authoring is HTML cascading style sheets (CSS), as described in H. Lie 
et al. "Cascading Style Sheets", WWW Consortium, September 1996. In cascading style sheets, a single style sheet 
defines a set of display anributes for different structural portions of a document. For example, all top-level section 
headings can be defined to be displayed in red 18-poin! Times font. A series of style sheets may be attached to a 
document, each with a weight describing that style sheet's desirability to the document's author. The user can also 

50 specify a defau It style sheet. The browser used by the user to access the distributed network can also define a "default" 
style sheet. Although the author's style sheets normally override the user's style sheets, the user can selectively enable 
or disable the author's style sheets, providing the user with the ability to tailor the rendering of the document to the 
user's particular display. 
[0007] In client-side navigation, the user is given the ability to interactively navigate within a single web page by 

55 altering ihe portion of the single web page that is displayed at any given time. A very trivial example of this is the use 
of scroll bars in the document display area. A much more sophisticated approacl1 is that taken in the PAD++ system, 
as described in B. Bederson et al, "Pad++: A Zooming Graphical Interface for Exploring Alternate Interface Physics", 
Proceedings of ACM UIST '94, ACM Press, 1994, in which the user is free 1o zoom and pan the device display over 
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the document with infinite resolution. Active Outlining, as described in J. Hsu et al., "Active Outlining for HTML Docu
ments An X-Mosaic Implementation", Second International World Wide Web Conference, Chic;::igo, IL, October 1994, 
has also been implemented as a client-side navigation technique, in which the user can dynamically expand and col
laps2 sections of the document under the respective section headings. Other techniques tl1at fall into this category 

s inclcde semi-transparent widgets, as described in T Kamba et al., "Using small screen space more efficiently", Pro
ceedings, Computer-Human Interactions: CHI 96, Vancouver, BC, Canada, April 1996, and tl1e Magic Lens system, 
as described in E. Bier et al, "Toolglass and Magic Lenses: The See-through Interface'\ SIGGRAPH '93 Conference 
Proceedings 1993. 
[0008] Automatic document re-autl1oring involves developing software that can take an arbitrary document, such as 

10 an HTML document, designed to be displayed on a desktop-sized monitor, along with characteristics of the target 
display device, and re-author the arbitrary document through a series of transformations, so that the arbitrary document 
can be appropriately displayed on the target display device. This process can be performed either by the client, by the 
server, or by an intermediary proxy server, such as an HTTP proxy server , that exists solely to provide these trans
formation services An example of this latter approach is the UC Berkeley Pythia proxy server, as described in A Fox 

15 et al., "Reducing WWW Latency and Bandwidth Requirements by Real-Time Distillation'\ Fifth International World Wide 
Web Conference, Paris, France, May 1996, which performs transformations on web page images. However, the focus 
of the Pythia proxy server is solely on minimizing page retrieval time. Spyglass Prism is a commercial product that 
performs automatic re-authoring of HTML documents using fixed transformations associated with page tags or em

bedC:9d object types. For example, Prism will reduce all JPEG images by 50%. 
20 [0009] Finally, web page filtering lets a user see only those portions of a page that user is interested in. Filtering may 

be p,:,rformed on an intermediate server, such as an HTTP proxy server, to conserve wireless bandwidth and device 
memory However, filtering could also be performed by the client device as a display-management technique. Filter 
specifications can be based on keyword or regular expression matching, or on page structure navigation and extraction 
commands. Filtering can be either specified using visual tools or using a scripting language. 

25 [0010] Each of the five approaches, device-specific authoring, multiplo-dovico authoring, client-side navigation, au
tom2iic re-authoring and web page filtering, has specific benefits and drawbacks. Device-specific authoring will typically 
yield the best-looking results due to the direct involvement of human designer. However, device-specific authoring 
limits the user's access to a small, select set of documents that have been authored for that specific device. Multiple
device authoring, while requiring less total effort per document than device-specific authoring, still requires significantly 

30 more manual design work than simply authoring a single version of a document for a Si,gle desktop platform. Client

side navigation will work well if a good set of viewing techniques can be developed. However, client-side navigation 
requires that the entire document be delivered to the client device at once, which may waste valuable wireless band
width and memory. Furthermore, the 'peephole' approach taken in PAD++ seems very awkward to use for large doc
umrnts, and the active outlininQ technique has limited applicability, as most web pages do not use a strict section/sub-

35 section organization, or use that organization incorrectly. 
[001·11 Automatic re-authoring is thus the ideal approach to providing broad access to web documents or other web 
content from a wide range of devices, if automatic re0uthoring can be made to produce legible, navigable and aes
thetically pleasing re-authored documents without loss of information. 
[0012] This invention provides systems and methods that automatically re-author documents designed for a larger 

40 display area for display on a smaller display area 

[0013] This invention separately provides systems and methods that automatically transform a document into a plu
rality of linked subdocuments, where each subdocument requires less display area. 
[0014] This invention separately provides systems and methods that automatically apply a plurality of different trans
forms to an original document to generate a plurality of sets of linked subdocuments. 

45 [0015] This invention further provides systems and methods that automatically apply the plurality or dif'ferent trans
forms to at least one of the plurality of sets of linked subdocuments to generate additional linked subdocuments. 
[0016] This invention further provides systems and methods that analyze a main subdocument of each set of linked 
subdocumenls lo delermine a best one of the mi:lin subdocuments. 
[0017] This invention additionally provides systems and methods that determine if the best main subdocument can 

50 be displayed in the smaller display area, and if not, that apply further transforms to that main subdocument to further 
reduce the required display area. 
[OO"i 8] This invention separately provides systems and methods that filter a document to extract a desired portion 
of th:;; document that is displayable in a smaller display area 
[0019] This invention separately provides systems and methods that filter a document to extract a described portion 

55 based on a predefined script. 

[0020] This invention separately provides systems and methods that generate scripts usable to filter a document to 
extract a desired portion. 

[002i] This invention separately provides a scripting language usable to write scripts for filtering fl document to 
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extract a desired portion. 
[0022] In one exemplary embodiment, the document re-authoring systems Fmd methods of this invention are imple
mented on an HTTP proxy that dynamically re-authors requested web pages using a heuristic planning technique and 
a set of structural page transformations to achieve the best-looking document tor a given display size The automatic 

5 document re-authoring according to the systems and methods of this invention can be performed either by the client, 
by the server, or, in one exemplary embodiment, by an intermediary HTTP proxy server tl1at exists solely to provide 
these transformation services Additionally, the automatic document re-authoring systems and methods according to 
this invention can be performed on a combination of these devices. 
[0023] The automatic document re-authoring systems and methods of this invention work well with displays found 

10 in PDAs. However, when the document re-autl1oring systems and methods of this invention are applied to the very 
limited displays found on current cellular phones, the document re-authoring systems and methods of this invention 
sometimes produces pages that are difficult to navigate. When accessing a distributed network, such as the Internet 
or an intranet, from a cellular phone, most users are mainly interested in accessing very specific information. The 
document filtering systems and methods of this invention provide those users with manual control in defining the in-

15 formation they would like to be displayed. The document filtering systems and methods of this invention return only a 
small portion of a page that is easily navigable. The document filtering systems and methods of this invention are ideal 
in those situations in which the user is monitoring a particular page whose layout is fixed but whose content is changing, 
since those users can tune the filters to the format of the page. 
[0024] The automatic document re-authoring and document filtering systems and methods of this invention provide 

20 an aulomalic document re-authoring capability coupled with document fillering to provide access to arbitrary documents 
on a distributed network, such as the Internet or an intranet, to devices with limited communications bandwidth and 
small displays. 
[0025] The automatic document re-authoring and document filtering systems and methods ofthis invention intercept 
requests for documents from a distributed network and return re-authored versions of the requested documents rather 

25 than the original requested documents. 
[0026] In the larger context of mobile and ubiquitous computing, the automatic document re-authoring and document 
filtering systems and methods of this invention provide a key technology for giving users view-mobility over platforms. 
[0027] These and other features and advantages of this invention are described in or are apparent from the following 
detailed description of the preferred embodiments. 

so [0028] The preierred embodiments l, this·invention will be described in detail, with reference to the following figures, 
wherein 

Fig. 1 illustrates re-authoring of a document into a section list page and a number of section pages according to 
one exemplary embodiment of the document re-authoring systems and methods of this invention; 

35 Fig. 2 illustrates a layout table that can be re-authored into a plurality of linked cells according to one exemplary 
embodiment of the document re-authoring systems and methods of this invention; 
Fig. 3 illustrates how a document can be re-authored into different re-authored states based on applying different 
transformations according to one exemplary embodiment of the re-authoring systems and methods of this inven
tion; 

4o Fig 4 illustrates one exemplary embodiment of a control ·form for supplying display information to the HTTP proxy 
server according to the document re-authoring system and method of this invention; 
Fig. 5 illustrates one exemplary embodiment of re-authoring an exemplary document according to the document 
re-authoring systems and methods of this invention; 
Fig. 6 is a block diagram outlining one exemplary embodiment of the invention in which the document re-authOring 

45 systems and methods of this invention are used; 
Fig. 7 is a block diagram outlining one exemplary embodiment of the document flow in the document re-authoring 
systems and methods of this invention; 
Fig. 8 is a functional block diagram outlining one exemplary embodiment of a document re-authoring system ac
cording to this invention; 

50 Fig. 9 is one exemplary embodiment of the document version search space of the document re-authoring systems 
and methods of this invention; 
Fig. 10 is one exemplary embodiment of an image and the abstract syntax tree generated from that image according 
to this invention: 
Figs. 11 A and 11 B outline one exemplary embodiment of a method for document re-authoring according to this 

55 invention; 
Fig. 12 is one exemplary embodiment of a method for performing elision transformation according to this invention; 
Fig 13 is one exemplary embodiment of a method for performing table transformation according to this invention; 
Fig 14 is one exemplary embodiment of a method for performing image reduction transformation according to this 
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:nvention; 
:::ig 15 is a functional block disgram outlining one exemplmy embodiment of ;=i document re-authoring system 600 
of this invention including the document filtering according to this invention; 
;=ig. 16 is one exemplary embodiment of the document flow during document filtering and re-authoring according 

5 ·;o this invention 

70 

:=ig. 17 shows an exemplary embodiment of using the document filtering systems and methods of this invention 
to navigate within the abstract syntax tree generated from the image shown in Fig. 10; and 
Fig. 18 illustrates further navigation within the abstract syntax tree of Fig. 10 according to the document filtering 
systems and methods of this invention. 

[002£•] In the following discussion of the document re-authoring and document filtering systems and methods of this 
invention, the terms "web page", "web document" and "document" are intended to encompass any set of information 
retrieved as a single entity from a distributed network, such as an intranet, the Internet, the World Wide Web portion 
of the Internet or any other known or later developed distributed network. This information can include text strings, 

15 images, tables of text strings and images, links to other web pages and formatting information that defines the layout 
of the text strings, images, tables and links within the web page. 
[0030] There are many possible automatic document re-authoring techniques, which can be categorized along two 
dimensions: syntactic vs. semantic techniques and transformation vs. elision techniques. Syntactic techniques operate 
on the structure of the document, while semantic techniques rely on some understanding of the content. Elision tech-

20 niques basically remove some information, leaving everything else untouched, while Lransformation techniques involve 
modi:ying some aspect of the document's presentation or content Table 1 illustrates these dimensions, along with 
examples of each category: 

25 

TABLE 1 

Examples of different types of automatic document re-authoring techniques 

Elide Transform 

Syntactic Section Outlining Image Reduction 

Semantic Removing Irrelevant Content Text Summarizin~ 

[003"1] In order to gain an understanding of the processes required by an automated document re-authoring system, 
a study was conducted to assess the characteristics of typical web pages, and to identify candidate re-authoring tech
niques through the process of re-authoring several web pages by hand. 

35 [0032] A collection of'typical' web pages, the Xerox Corporate web site, was initially selected to focus the study. This 
collection of 3,188 web pages is representative of a state-of-the-art, professionally-designed web site A variety of 
statistics were collected on these pages using a web crawler, to help gain an understanding of the structure and content 
of a 1/pical page. These statistics generally agree with other, larger-scale studies that have been performed across 
the entire web. 

40 [003~1] Next, a subset of the pages in the Xerox web site was selected for manual re-autl1oring. A set of pages from 
the Xerox 1995 Annual Report was selected and converted by hand for display on a Sharp Zaurus PDA with a 320x240 
pixel screen. Detailed notes were kept of the design strategies and techniques used. 

45 

Sorr.e of the design heuristics learned during this process were: 

[0034] Keeping at least some of the original imagos is important to maintain the look and feel of tl1e original document. 
Common techniques include keeping only the first image, or keeping only the first and last images, i.e., the bookend 
imagss, and eliding the rest 
[003S] Section headers, i.e., the H1 - H6 tags in HTML. are not often used correctly. The section headers are more 

50 frequsntly used to achieve a particular font size and style, such as, for example, bold, if the section headers are used 
at all. Thus, the section headers cannot be relied upon to provide ;ci structural outline for most documents. lnste;=id, 
docu;nents with many text blocks can be reduced by replacing each text block with the first sentence or phrase of each 
block, i.e., first sentence elision. 
[0031!,] An initial rule of thumb for images is to reduce all images in size by a standard percentage, dictated by the 

55 ratio of the display area that the document was authored for to the display area of the target device. However, images 
whici•, contain text or numbers can only be reduced by a small amount before their contents become illegible. 
[003'.i'] Semantic elision can be performed on sidebars that present information which is tangential to 1he main con
cepts presented in a page. Many of the Xerox pages had such sidebars, which were simply eliminated in the reduced 
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versions. 
[0038] Sem;:mtic elision can also be performed on images that do not contribute any information to the page, but 
serve only lo improve its aesthetics. 
[0039] Pages can be categorized, and then re-authored based on their category. Two examples of these are banners 

5 and link tables. Banners primarily contain a set of images and a small number of navigation links, often only one, that 
serve to establish an aesthetic look, but contain little or no content. When space is al a premium, these can usually 
be omitted entirely. Link table pages are primarily sets of hypertext links to other pages, and thus contain very little 
additional content These link table pages can usually be re-formatted into a more compact form that just lists the links 
in a text block. 

10 [0040] Whitespace, which is taken 'for granted on a large display, is at a premium on small devices. Several techniques 
were discovered for reducing the amount of whitespace in a page. Sequences of paragraphs, i.e., HTML "P" tags, or 
breaks, i.e., HTML "BR" tags, can be collapsed into one such paragraph or break. Lists, ie., HTML "UL", "OL", and/or 
"DL" tags, take up valuable horizontal space with their indenting and bullets. These lists can be re-formatted into simple 
text blocks with breaks between successive items, as described in Cooper et al. 

75 [0041] In conclusion, to perform document re-authoring two things are required a set of re-authoring techniques, i. 
e., a set of page transformations, and a strategy for applying the page transformaiions. Of the techniques used in the 
manual re-authoring study, tl1ose most amenable to codification were the syntactic elision techniques, including section 
oullining, nrst sentence elision, and image elision, and the syntactic transformation techniques, including image size 
reduction and font size reduction. The design strategy learned during the study included a ranking of the transformation 

20 techniques, i.e., try this before lhal, and a set of conditions under which each lransformc1lion or combination of trans
formations should be applied. 
[0042] Following the results of the study discussed above, there are two major elements to the document re-authoring 
systems and methods of this invention: a collection of individual re-authoring techniques that transform documents in 
various ways; and automated document re-authoring systems and methods that implement a design strategy by se-

2s locting tho best combination of techniques for a given documonVdisplay size pair. 
[0043] The Section Header Outlining transform provide a very good method for reducing the required display size 
!or structured documents, such as technical papers and reports. The outlining process is shown in Fig. 1. 
[0044] As shown in Fig. 1, the document 100 is converted into a list of sections page 11 0 and each section is elided 
into a page 111. That is, the contents 106 of each section 102 of the document 100 is elided from the document 100 

so snd each section header 104 is converted in .:J a hypertext link. When the hypertext link for any section is selected, the 
corresponding page 111 of elided content is loaded into the browser. When confronted with multiple section levels 
(sections, sub-sections, sub-subsections, etc.), there are two approaches to performing the elision. The first approach 
is full outlining, which works by keeping only the section headers and eliding all content, with the results looking like a 
table of contents for a book. The second approach is to"level outlining. In the to-level outlining, a cutoff level in the 

35 section hierarchy is determined and all content below that level, including lower-level section headers, is elided, but 
all content above that level is kept. 
[0045] Since most pages have text blocks, even when no section headers are present, the First Sentence Elision 
transform can be a good way of reducing required screen area. In this technique, each text block is replaced with its 
first sentence, or, alternatively, its first phrase up to some natural break point This "first sentence or phrase is also made 

40 into a hypertext link to the original text block. 
[0046] The Indexed Segment transform first attempts to find page elements that can logically be partitioned, such 
as ordered or unordered lists, sequences of paragraphs on tables. This transform takes an input page, segments the 
content into sub-pages by allocating some number of items to each, and builds and prepends an index page to the 
collection of sub-pages. The Indexed Segment transform then starts tilling output pages with these elements in order 

45 until each page is "full" relative to the client's display size. If a single logical element cannot fit on a single output page, 
then the Indexed Segment transform performs a secondary partitioning that partitions text blocks on paragraph or 
sentence boundaries. 
[0047] In the Indexed Segmenl transform, as much style information as possible is retained for the oulpul elements, 
by outputting each element embedded within all of its ancestor partitions' HTML tags. The Indexed Segment transform 

50 then constructs an index page by copying a section header or first sentence from each element to be output, concate
nating the copied portion onto an index page, and creating a hypertext link from each copied portion to the appropriate 
sub-page. It should be appreciated that the index page itselt ma:y also need to be segmented. In the Indexed Segment 
transform, "Next• and "Previous" navigation links between sequential sub-pages arc also added for navigational con
venience. 

55 [0048] The Table transform recognizes when a table, i.e., the presentation of information arranged in a rectangular 
grid, on a page cannot be directly sent to the client. In these cases, the Table transform generates one sub-page per 
table cell, using a top-down, lefHo"right order. Tables nested within tables are processed in the same manner. The 
Table transform uses heuristics to determine when table columns are being used as "navigational sidebars," which is 
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a common practice In commercial HTML web pages. In this case, the Table transform moves these cells to the end of 
the list of sub-p:aiges .<is these cells lend lo carry very little content 
[0049] Fig 2 shows a nosted table, marking tables with thicker borders than table cells. In the table 120 show in Fig. 
2, the cell 122 is identil1cd a as sidebar and will be placed after the cell 128. All of the other cells are placed in their 

5 natural order. The six portions of the cell 124, such as the subcells 125 and 126, are each placed in their own sub
page between the subpaQcs containing the subcells 123 and 127, unless they contain only whitespace. 
[0050] As one can see lrom the example, nested tables and sidebars complicate the processing of iables. This is 
especially true il the sidebar is part of an inner table. In that situation, the sidebar should be moved to the end of the 
inner table, rather than to the end of any surrounding tables. In one exemplary embodiment of the document re-au-

10 thoring systems and methods of this inventory, the sidebars are moved one table at a time and then all table cells are 
processed at once. rather than grouping the cells by table. 
[005"1] Images present one of the most difficult problems for automatic document re-authoring, because the decision 
of wl-:ether to keep reduce, or eliminate a given image should be based on an understanding of the content and role 
of the image on the page. However, Image Reduction transforms and Image Elision transforms can be applied without 

15 content understanding. as long as users are provided a mechanism by which the users can retrieve the original images. 
In one exemplary embodiment ot the systems and methods of this invention, the Image Reduction transform reduces 
all images in a page by one of a set of pre-defined scaling factors, such as 25%, 50%, and 75%, and making the 
reduced images into hypertext links that link the reduced images back to the original images. 
[0052] In addition lo the Image Reduction transform, three Syntactic Elision transforms have also been developed 

20 for image, lhe Elide All transform, lhe First Image Only transform, and the Bookends transform. In the Elide All transform, 
all images are elided from the document. In the First Image Only transform, all but the first image are elided from the 
document. In the Bookends transform, all but the first and last images are elided from the document. The elided images 
are each replaced with their HTML "ALT" text when it is available. Alternatively, the elided images are each replaced 
with a standard icon when no ALT text is available. The ALT text or standard icon for each elided image is also made 

25 into a hypertext link to that original image. 
[0053] In one exemplary embodiment of the document re-authoring systems and methods of this inventory, if screen 
space is too limited or the client device cannot display images, the images are removed from the document. However, 
the removed images may be used as anchors for hypertext links via a client-side image map. It should also be appre
ciated that if such images are removed, the web site represented by the HTML document can be rendered non-navi-

so gable. To accommod.qte this, in one exemplary embodiment of the document re-authoring systems and methods of 
this inventory, a transform that extracts the hypertext links from such images and formats them into a text list of link 
anchors is used. The labels for the text list are extracted from the HTML "ALT" tags of the image map, if present, or 
from part of the Uniform Resource Locator of the link. This transformation preserves links attached to images for 
navigation when removinq the imaqes. 

35 [0054] The overall process of deciding which combination of transforms to apply to a given page for a given client 
display seems at first to require some form of human artistic ability. However, the automatic document re-authoring 
systems and methods of this invention capture many of the heuristics used in the manual re-authoring exercise, and 
do a i'airly good job of producing good-looking pages for a given display. 
[00SS] Individual page transformations are ordered by their desirability. In order to determine which combination ol 

40 transiormations should be applied to a given document, the document re-authoring systems and methods of this in
venti::m performs a depth-first search of the document transformation space, using many heuristics thai describe pre
conditions for transformations and combinations of transformations. The depth-first search ensures that a "good 
enough" version of the document is found by using a combination of the most desirable transformations Only if the 
more desirable transformations are not applicable or do not reduce the document enough, are the less favored trans-

45 tormations used, 
[00513] The document re-authoring systems and methods of this invention search a document transformation space 
in a best-firs't manner. Each state in this search space represents a version of the document, with the initial stale 
representing lhe originol 'as-authored' document. Each stale is lagged wilh a number representing a measure ol meril 
that represents the quality of the document version at that state. The measure of merit, i.e., the evaluation function or 

so value, for each state is a rough estimate of the screen area required to display ihe entire document as that document 
exists in that state. A state can be expanded into a successor state by applying a single transformation technique to 
the re-authored document as it exists in that state. 

55 

[0057] At every step in tho search process, tho most·promising state of the document, i.e,; tho state with tho smallest 
current display area requirements, is selected and a transformation is applied to transform the document from its current 
state to a more promising state of the document, if possible. As soon as a state is created that contains a document 
versi,on that is 'good enough', the search can be halted and that version of the document is returned to the client device 
for rendering. Alternatively, the search is continued until all content of the original page is contained or represented in 
a set of good-enough subpages. If the search is exhausted and no document version can be found th1;1t is good enough, 
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then the best document found during the search is returned to the client device for rendering. If there are hard size 
constr:=iints thc1t :=ire not met by the best document. a more destructive tmnsform;:ition is ;:ipplied that breaks documents 
up in the middle of paragraphs 
[0058] Fig. 3 shows how different transformations applied to a document 200 result in different resulting re-authored 

5 sub-pages 210, 220 and 230. Depending on the information supplied by the user to the systems and methods of this 
invention, one of the sub-pages 210, 220 and 230 would be selected as the "best" re-authored page. Then, if further 
re-authoring is required, for example, to generate good-enough subpages for the content removed from the first sub
page, or if lhe best sub-page is not yet "good enough", additional transformations could be applied to the subpages 
resulting from the selected best re-authored sub-page 210, 220 or 230 or to further re-author the selected best re-

10 authored subpage 210, 220 or 230. 
[0059] Heuristic information is used in several places by the document re-authoring systems and methods according 
to this invention, including the order in which various transformation techniques are applied to a given state; the pre
conditions for each transformation technique; and the determination of when a document version or subpage is 'good 
enough'. In general, transformations which make minor changes to the document are preferred over those which make 

15 more extensive changes. For example, reducing images by 25% is preferable to reducing the images by 75%. 
[0060] The pre-conditions for each transformation technique specify the other transformations with which that trans
formation can be combined. For example, it makes no sense to apply both full outlining and first sentence elision to 
the same document The pre-conditions also specify the requirements on the content and structure of the document 
that the technique is being applied to For example, the Full Outlining transform should be applied only when there are 

20 at least three section headers in lhe document or sub-page being re-authored. The current condilion ror 'good enough' 
is fairly simplistic. That is, the search is stopped when the area required by a document or sub-page is a predetermined 
multiple of the screen area of the client display. In general, this predetermined multiple is greater than I, and, in one 
exemplary embodiment, is 2.5. This higher multiple merely assumes that the user doesn't mind scrolling the display a 
little in one direction. 

25 [0061] When a transformation is applied to a document it can result in the document's contents being split into mul
tiple, smaller "sub-pages", as shown in Fig. 2. However, each of these sub-pages may still be too large to download 
and display on the client. To address this problem, the document re-authoring systems and methods of this invention 
keep a list of the sub-pages generated by each sequence of transformations attached to the state representing the 
resulting document version. Once the good-enough version of the document is selected, which is really only a good-

so enough version of the first sub-page delivered to he client, the list of generated sub-pages for that version is added 
to a global list of pages to be re-authored. The document re-authoring systems and methods of this invention then re
author each or these to-be-re-authored pages until all of the resulting sub-pages can be delivered to the client. This 
procedure is shown in pseudocode below, where "reauthor" refers to the best-first re-authoring process described 
above for a single input page. 

35 

40 

45 

50 

55 

Digestor(initia.1 _page) 
to be reauthored "" { initial_page } 

to _deliver= {} 
while(to_be_reauthorcd != {}) 

next_page = pop(to_be_reauthored) 
best_ version_state = reauthor(next_page) 
to _deliver.append(best_ version_state.pagc) 
to_ be _reauthored.append(best _ version _state.!::ub _pages) 

return to_deliver 

[0062] All re-authored sub-pages are cached as transformed parse trees. As the user navigates a transformed doc
ument and requests subpages, the corresponding parse !rees are rendered and sent to the client. 
[0063] The document re-authoring systems and methods of this invention re-author document by first parsing the 
document and constructing a parse tree or abstract syntax tree (AST) representation of lhe document. The document 
re-authoring systems and methods of this invention then apply a series of transformations to the parse tree. Then, tho 
document re-authoring systems and methods of this invention map each resulting transformed parse tree back into a 
document representation, which may be in a document format that is different from the input format of the original 
document. 
[0064] Document transforms are implemented using a standard procedure that includes a condition function that 
takes a state node in the document version space ;md returns true if the transform should be ;:ipplied to the state, Fmd 
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an action function that is called when the transform is actually applied to a state to produce a new state containing a 
new document version. a new measure of quality, and the resulting sub-pages. Three types of transforms can be 
defined-1) those which are always run on a page before the planning process starts; 2) those used in the best 0 first 
planning process; and 3) those which are always run on a page before it iranslated from the final abstract syntax tree 

5 back :nto a surface form such as HTML. 
[0065] Transformations manipulate the parse tree, in the state they are applied to. in order to produce a new version 
of the document. The manipulations are similar to those described in S. Bonhomme et al., "Interactively Restructuring 
HTML Documents", Fifth International World Wide Web Conference, Paris, France, May 1996. Whenever portions 
ofthe parse tree are elided or transformed, an HTML l1ypertext link is added into the parse tree to reference the node 

10 identifiers of all affected parse tree subtrees, enabling users io request the original portions of the document that have 
been modified during re-authoring. 
[0066] Th8 document re-authoring systems and methods of this invention also keep track of which combinations of 
transiorms have already been tried. via a global list of transform sets, assuming that all transformations are commu
tative. to ensure that no duplicate states are ever constructed. 

75 [0067] One exemplary document re-authoring system and method according to this invention. as described above, 
has b,een implemented as an HTTP proxy server. The HTTP proxy server accepts a request for an HTML document, 
retrieves the document from the specified HTTP server, parses the HTML document, constructs the parse tree, or 
abstract syntax tree, from the retrieved HTML document, labels each of the parse tree nodes with a unique identifier, 
and t1en retrieves any embedded images so that the size of the retrieved images can be determined, as necessary. 

20 Once this has been accomplished, the document re-authoring systems and methods of this invention are initialized 
with 2 state containing the parse tree for the original retrieved document. During each re-authoring cycle, the document 
re-authoring systems and methods of this invention select the state with the best document version so far, lhen select 
the best applicable transformation technique and apply tl1e selected transformation, resulting in a new state and a new 
doc~ment version being generated. It is assumed that the convolution of transformations is always commutative, and 

25 several chocks arc used by the re-authoring software systems and methods of this invention to ensure that redundant 
states are not constructed. 
[006S] In one exemplary embodiment of the document re-authoring systems and methods of this invention, fifteen 
transiormation techniques were implemented: FullOutline, Outline ToHi, Outline ToH2, Outline ToH3, Outline ToH4, 
Outline ToH5, Outline ToH6, FirstsentenceElision, Reducelmages25%, Reducelmages50%, Reducelmages75%, 

30 ElideAlllnmges, FirsllmageOnly, Bookendlmages, and ReduceFontSize. 
[0069] This exemplary embodiment of the document re-authoring systems and methods of this invention has been 
imple:nented in the Java programming language. In addition to functioning as a true proxy server, this HTTP proxy 
server system can also respond to requests for certain uniform resource locators wiih documents generated by the 
HTTP proxy server itself. This is used to provide the user with forms-based control over the HTTP proxy server and 

35 the document re-authoring systems and methods. This exemplary embodiment of the document re-authoring system 
can process even very compex pages in less than 2 seconds on a 200Mhz Pentium, using Symantec's Java JIT com
piler. 
[0070] The firsl lhing that a user of the document re-authoring software systems and methods of this invention must 
do is specify the size of display for the device being used and indicate the font size of the default browser font being 

40 used. This informalion is needed in order to estimate the screen area requirements of text blocks. To do this, the user 
requests a specific control uniform resource locator from the HTTP proxy server, resulting in delivery of the form 300 
shown in Fig. 4. 
[007"1] Once a user has configured the document re-authoring system, the user can start retrieving documents from 
a distributed network, such as the World Wide Web. The original page 400 and the re-authored page 410 shown in 

45 Fig. 5 Illustrate the re-authoring capability of the document re-authoring systems and methods of this invention. In this 
example, this exemplary embodiment of the document re-authoring systems and methods of this invention chose to 
use 25% image reduction in combination with first sentence elision to render the displayed page 41 O from the original 
page 400. The re-authored page 410 is then displayed on a browser window 420. In this exemplary embodiment of 
the re-authoring syslems and methods of this invention, immediately following retrieval of a page, the user can request 

so a trace of the re-authoring session to determine which transformations had been applied, by requesting another control 
uniform resource locator from the HTTP proxy server. 
[0072] Fig. 6 shows one exemplary embodiment of an environment 500 in which the automatic document re-authoring 
systorns and methods and/or the automatic document filtering systems and methods of this invention will be imple
mented. As shown in Fig. 6, the environment 500 includes a limited display area device 510 that has a display having 

55 a display area that is significantly limited relative to the display area of a monitor for a desktop or a laptop computer. 
As shown in Fig. 6, the environment 500 further includes a transmitter/receiver communication system 550, a host 
node 570 of a distributed network and the remaining portions 590 of the distributed network. 
[0073] In the environment 500, the limited display arm device 510 will normally be a personal digital assistance 
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(PDA), a cellular phone or the like that is connected by a wireless communication channel 530 to the transmitter/ 
receiver communication system 550. Thus, as shown in Fig 6, the limiied displFiy Firea device 51 O will normally include 
an antenna 520, while the transmitter/receiver communication system 550 will normally include a corresponding an
tenna 540. The limited display area device 510 will normally communicate with the transmitter/receiver communication 

5 system 550 over the wireless communications channel 530 using radio frequency signals transmitted between the 
antennas 520 and 540. 
[0074] The transmitter/receiver communication system 550 converts the analo!=) or digital signals received from the 
limited display area device 510 over the communications channel 530 in to a form usable by the host node 570 of the 
distributed network. The transmitter/receiver communication system 550 then outputs the signals received over the 

10 communications channel 530 over a communication link 560 to the host node 570 of the distributed network. It should 
be appreciated that the communication link 560 can be any known or later-developed communication structure capable 
of transmitting the appropriate signals between the transmitter/receiver communication system 550 and the host node 
of the distributed network 570. Because the exact structure of the transmitter/receiver communication system 550 and 
the communication link 560 will be a matter of design choice depending upon how these elements are implemented, 

15 but such design choices will be readily apparent and predictable to those of ordinary skill in the art, these elements 
will not be iurther described. 
[0075] It should also be appreciated that the limited display area device 510 can also be connected to the host node 
570 ol the distributed network by other than the wireless communication channel 530, such as a communication link 

522. That is, the communication link 522 could be any other known communications structure, such as a local area 
20 network, a wide area network, a modem connection over the public switched telephone nelwork or a cable television 

system, or the like. For example, the user of the limited display area device 570, rather than communicating over the 
wireless communication channel 530, could connect the limited display area device 57 0 to the public switch telephone 
network using a modem. The user would then dial directly into the host node 570 of the distributed network. 
[0076] Regardless of how the host node 570 of the distributed network is ultimately connected to the limited display 

25 area device 510, once the host node 570 of the distributed network receives a request for a document to be transmitted 
to the limited display area device 510, the host node 570 of the distributed network first determines if the requested 
document is located locally on the host node 570 of the distributed network. If the requested document is not located 
locally, the host node 570 of the distributed network communicates over a communication structure 580 to the remaining 
portions 590 of the distributed network to request the document The particular node of the remaining portions 590 of 

30 the distributed network storing thst document ultimately will receive the request from the host node 570 <Ner the com

munication structure 580 and will return the requested document to the host node 570 over the communication structure 
580. It should be appreciated that the communication structure 580 can be any known or later-developed communi
cation structure and protocol system for linking together widely located nodes of a distributed network. 
[0077] Once the host node 570 of the distributed network receives the requested document, an HTTP proxy server 

35 executing on the host node 570 of the distributed network re-authors the requested document based on the previously
provided information about the limited display area device 57 0. A first re-authored page is ther transmitted by the host 

node 570 over either the wireless communication link 530 or the communication link 522 to the limited display area 
device 510. As the user reviews the delivered page, the user may determine that viewing additional information removed 
from the re-authored page is required. In this case, the user will send a request over one of the wireless communication 

40 link 530 or the communication link 522 to the host node 570 of the distributed network to obtain the desired re-authored 
sub-page. The host node 570, in response to this request, transmits a further re-authored sub-page of the original 
document to the limited display area device 57 0 over one of the wireless communication channel 530 or the commu
nication link 522. 
[0078] Fig. 7 shows this information flow in greater detail. As shown in Fig 7, when the user of the limited display 

45 area device 57 0 wishes to review a particular document presiding on a distributed network, the user sends a request 
for the particular document from the limited display area device 57 0 to an HTTP proxy server 571 residing on the host 
node 570 of the distributed network. The HTTP proxy server 571 then transmits the request for the particular document 
lo lhe parlicular remote node 591 on the distributed network that stores the requested page. The particular remote 
node 591 returns the requested original document to a document re-authoring system 600 residing on the HTTP proxy 

50 server 57i. The document re-authoring system 600 re-authors the original document into a plurality of subdocuments 
that are each capable, as closely as possible, of being displayed on the limited display area device 510. The document 
re-authoring system 600 then delivers the first re-authored lo page to the limited display area device 510, while the 
other re-authored sub-pages are stored in a re-authored sub-page cache 636 of the document re-authoring system 

600. Thus, when the user of the limited display area device 510 wishes to view information residing on one of the re-
55 authored sub-pages stored in the re-authored sub-page cache 636, the user causes the limited display area device 

510 to transmit a request for that sub-page. The requested cached sub-pages are delivered from the re-authored sub
page cache 636 lo the limited display area device 510 

[0079] It should be appreciated that, while the HTTP server 571, the document re-authoring system 600 and the re-
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authored subpage cache 636 are shown in Fig. 7 as independent elements, in general, these elements will be imple
mented as different portions of a single entity, such as different modules of a single software applic;:ition. 
[008C•] Fig. 8 is a functional block diagram outlining in greater detail one exemplary embodiment of the document 
re-authoring system 600. As shown in Fig. 8, the document re-authoring system 600 includes a controller 610, an input/ 

5 output interface 620, a memory 630, an abstract syntax tree generating circuit 640, a document size evaluation circuit 
650, a transform circuit 660 and a tree-to-document remap circuit 670. each interconnected by a data/control bus 680. 
The communication links 522, 560 and 580 discussed above with respect to Fig. 6 are each connected to the input/ 
output interface 620 
[0os-1] The memory 630 includes a number of functionally distinct portions, including an original page memory portion 

10 631, a display device size memory portion 632, an abstract syntax tree memory portion 633, a search space portion 
634, a transform memory 635, the re-authored page cache 636 described above with respect to Fig. 7, and a sub
pages to be re-authored list 637. The original page memory portion 631 stores the returned original document returned 
from the remote node 591 of tile distributed network that stores the page requested by the limited display area device 
510_ 

15 [0082] The display device size memory 632 stores a number of form documents used by the document re-authoring 
syste:n 600 to obtain various parameters about the limited display area device 510 used by the document re-authoring 
syste:n 600 to re-author a page for a particular limited display area device 510_ The display device size memory 632 
also stores tl1e particular size parameters for at least one limited display area device 510_ It should be appreciated 
there are a number of different possible ways of implementing the document re-authoring system 600 relative to the 

20 vorious parameters about 117e limited display area device 510. In one exemplary embodiment, the document re-author
ing system 600 can store tile various parameters for a particular limited display area device 510 only for as long as 
that limited display area device 510 remains continuously connected to the document re-authoring system 600. In this 
case. each time a particular limited area device 510 is reconnected to the document re-authoring 600, the document 
re-authoring system 600 would send the various forms used to obtain the various parameters about the limited display 

25 area device 51 O and tho user would be required to re-supply these various parameters each time the document re
authoring system 610 was initially accessed. 
[008:0:] While this reduces the required size for the display device size memory 632 and does not require any system 
for identifying a particular limited display area device 510, this system places a larger burden on the user of the limited 
dispiay area device 510 or requires a process for automating the supply of information from the limited display area 

30 device 510 to the document re-authoring system 600. This automFJtion could be provided, for example, by the document 
re-authoring system 600 requesting the information from the limited display area device 510. If the information has 
already been entered by the user during a previous session with the document re-authonng system 600, and that 
information was stored at that time on the limited display area device 510, the user would not need to be actively 
involved in re supplying the information to document re-authoring system 600_ 

35 [0084] Alternatively, the information could be stored in the display device size memory 632, along with an identification 
code that the user can cause to be supplied from the limited display area device 510 when beginning a session with 
the documen re-authoring system 600. By supplying the identification code to the document re-authoring system 600, 
the user again would not be required to re-supply all of the various parameters about the limited display area device 
510 each time the document re-authoring system 600 is accessed. 

40 [0085] In any case, the document re-authoring system 600 uses the various parameter about the limited display area 
device 510, as described above, when re-authoring the original page stored in the original page memory 631 so that 
each re-authored page will fit, as closely as possible, on to the small display area of the limited display area device 510 
[0086] The abstract syntax tree memory portion 633 stores the abstract syntax tree generated form the original 
document stored in the original page memory 631 by tile abstract syntax tree generating circuit 640. The transform 

45 memory portion 635 stores the various transforms described above, as well as the conditions under which each trans
form can be applied and the conditions regarding which transforms are not usable with various other ones of the 
transiorms The transform memory 635 also stores an indication of the desirability of applying any particular transforn7 
to a parliculi:ir original or re-authored page. Thal is, as described above, the various transforms hove generi:ll order 
that emphasis applying a more limited transform, sucll as reducing an image by a small about, over a more radical 

so transform, such as reducing an image by a large amount or removing the image completely. 
[008i1 The re-authored page cache 636 stores the abstract syntax tree corresponding to each re-authored page or 
sub-page as the document size evaluation circuit indicates that the abstract syntax tree for a particular re-authored 
page or sub-page is good enough, based on the various parameters about tho limited display area device 510 stored 
in the display device size memory 632. The sub-pages to be re-authored list 637 stores the abstract syntax trees for 

55 those sub-pages generated by transforming the original document or an earlier sub-page_ These sub-pages will gen
erally contain the images of any reduced-size images or any elided images, as well as the full text of any iext segments 
that r:ave l1ad content elided 'from them_ 
[0088] Finally, the search space memory 634 stores a number of states generated by the transform circuit 660 as it 
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applies the various transforms stored in the transform 635 to either the original document stored in the original page 
memory 637 or to various sub"pages stored in the sub-pages to be re-authored list 637, b;=ised on the particulm state 
of the search space currently being manipulated. 
[0089] In particular, each state i in the search space 634 includes an evaluation value portion, a transformed abstract 

5 syntax tree portion and a sub-page list portion. The evaluation valued portion stores the evaluation value generated 
for the re-authored paqe or sub-page corresponding to the state i qenerated by the document size evaluation circuit 
650. The transformed abstract syntax tree portion stores the transformed abstract syntax tree for the state i generated 
by the transform circuit 660 by applying one of the transforms in the transform memory 635 to the parent state to the 
state i. The sub-page list portion stores the list of sub-pages generated to store any original content removed from the 

10 page corresponding to the state i when the transform circuit 660 applies the particular transform used to generate that 
state i 
[0090] It should be appreciated that state O corresponds to the original document stored in the original page memory 
631. In particular, the evaluation value portion of state O corresponds to the evaluation value generated for the original 
document before any re-authoring. In this state 0, the transformed abstract syntax tree portion stores the original un-

75 transformed abstract syn lax tree generated by the abstract syntax tree generating circuit for the original document 
Finally, before state 0, the sub-page list will be empty, as the original document contains all otthe original information 
and therefore, no sub-pages are required. 
[0091) Fig. 9 graphically illustrates various states stored in the search space memory portion 634. In particular Fig. 
9 shows a document comprising a section header, a text paragraph, and an image. As shown in Fig. 9, in the initial 

20 sli:lle. i.e., state 0, the original document has not been transformed. This initial slate also shows the original raling, i. 
e .. the evaluation value, generated for the original document. Fig. 9 also shows the state 1 generated from the state 
0 by applying the "elide all images" transformed to the document of state 0. As shown in state 1, the re-authored sub
page of state 1 contains the section header and the text but does not contain the image. Rather, in place of the image, 
the re-authored sub-page of state 1 contains a link labeled "IMG" that links the re-authored page of state 1 to the sub-

25 page storing tho image elided from the re-authored subpage of state 1. State 1 also indicates the evaluation value for 
this re-authored document. As shown in Fig. 9, the size requirements for the re-authored page are now one-quarter 
of the size requirements of the original, un-re-authored page. 
[0092) Fig. 9 also indicates that two additional states, state 2 and state 3, were generated by applying other transforms 
to the document oi state 0. Finally, Fig. 9 shows three additional states, state 4, state 5 and state 6, generated by 

30 3pplying ;:iddit1onal tmnsforms to the re-authored document of state 1 or to the sub-page of state 1. For exampi :, if the 
sub-page containing the image is still too large to be displayed on the limited display area device 510, an intermediate 
sub-page generated by applying the "reduced image by 25%", the "reduce image by 50%", or the "reduce image by 
75%" transforms to the image to obtain a re-authored document good enough to be displayed on the limited display 
area device 570. 

35 [0093] Currently, in operation, the document re-authoring system 600 of Fig. 8 receives the returned original docu
ment over the communication link 580. The received or general document is input lhrough the inputloutpul interface 
620 and is stored in the original page memory 631 under the control of the controller 610. Then, the abstract syntax 
tree generating circuit 640, under control of the controller 610, inputs the original document from the original page 
memory portion 637 and generates an abstract syntax tree from that original document. The abstract syntax tree 

40 generated by the abstract syntax tree generating circuit 640 is then stored in the abstract syntax tree memory portion 
633 of the memory 630 under control of the controller 610. 
[0094] The document size evaluation circuit 650 then inputs, under control of the controller 610, the abstract syntax 
tree corresponding to the original document stored in the original page memory 637 and the various parameters from 
the display device size memory 632 about the particular limited display area device 510 to which the re-authored 

45 documents are to be returned. The document size evaluation circuit 650 then generates an evaluation value and stores 
that evaluation value in state O of the search space memory portion 634. The document size evaluation circuit 650 
also outputs an indication to the controller 61 O whether the document of state O is good enough for outputting it to the 
limited display area device 51 O over one of lhe communication links 522 or 560. If the original document is already 
good enough, the original document is immediately returned without further transformation. 

50 [0095] Then, the transform circuit 660, under control of the controller 610, inputs the document of state 0, as repre
sented by the abstract syntax tree lor that state, and applies one of the transiorms stored in the transform memory 
635 to the abstract syntax tree of the input state. In particular, the transform circuit 660 first determines, for the current 
state i, whether the selected transform should be applied to tho current state i 01 the document. For example, as 
described above, if the current state i of the document does not contain any images, there is no point in applying any 

55 of the image reduction or elision transforms to this state of the document. Furthermore, if the "elide all but first image" 
transform has already been applied to obtain the current state i of the image, there is no point of applying the "elide 
all but first and last images" transform to this current state i. 
[0096] Assuming the current transform selected by the transform circuit 660 is properly applic8ble to the current state 
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i of the document, as indicated by the transformed abstract syntax tree for the current state i, the transform circuit 660 
applies th;=it tmnsform to the abstmct syntax tree for that st;=ite to generate a child state j The child state j includes the 
further transformed abstract syntax tree and a sub-page list indicating the sub-pages that remain to be transformed 
based on the content elided from the original document necessary to reach this child state j. Finally, the document size 

s evaluation circuit 650, under control of the controller 610, evaluates the document obtained in the child stale j to de
termine if that resulting document is good enouQh for outputting to the limited display area device 510 That evaluation 
value is tl1en stored in the newly-created child state j. 
[0097"] After the transform circuit 660 has generated the new child state j, the transform abstract syntax tree for that 
state j is output to the document size evaluation circuit 650 for evaluating the size requirements of the document 

10 corresponding to the state j. 
[0095] Once the abstract syntax tree for the first page of the transformed document is determined to be good enough, 
that abstract syntax tree is output to the tree-to-document remap circuit 670, which renders the first re-authored sub
page from that abstract syntax tree. That first re-authored sub-page is output from the tree-to-document remap circuit 
670 to the input/output interface 620 and ultimately is transmitted to the limited area display device 510. At the same 

15 time, the transform circuit 660 continues to apply additional transforms to any subpages resulting from transforming 
the original document into tl1e first good-enough re-authored subpage. As each such subpage is transformed into a 
good-enough subpage, the abstract syntax tree for each such good-enough subpage is stored in the re-authored page 
cache 636 until a request for that subpage is received by the document re-authoring system 600 from the limited area 
display device 510. 

20 [0090] Once a request for that subpage is received by the document re-authoring system 600, the abstract syntax 
tree for that requested subpage is output to the tree-to-document remap circuit 670, which renders the requested re
authored sub-page from that abstract syntax tree. That requested re-authored sub-page is output from the treeto
document remap circuit 670 to the input/output interface 620 and ultimately is transmitted to the limited area display 
device 510. 

25 [0100] It should be understood that each oftho circuits and other elements shown in Figs. 6-8 can be implemented 
as portions of suitably programmed general purpose computers. Alternatively, each of the circuits shown in Figs. 6-8 
can be implemented as physically distinct hardware circuits within one or more ASICs, or using FPGAs, PDLs, PLAs, 
or PALs, or using discreet logic elements or discreet circuit elements. The particular ·form each of the circuits shown 
in Figs. 6-8 will take is a design choice and will be obvious and predictable to those of ordinary skill in the art 

so [010"1] It should also be appreciated that the links 522,560 and 580 can by any known or later-developed device or 
system for connecting the limited display area device 510 to the host node 570 or the host node 570 to the transmitter/ 
receiver communication system 550 or the remaining portions 590 of the distributed network. Thus, the links 522, 560 
and 580 can each be implemented as a direct cable connection, a connection over a wide-area network or a local
area network, a connection over an intranet, or a connection over the Internet. In general, the links 522, 560 and 580 

ss can be any known or later-developed connection system or structure usable to connect the corresponding apparatus 
to the host node 570 over the distributed network. 
[0102] It should further be appreciated that tl1e document re-authoring system 600 is preferably implemented on a 
programmed general purpose computer. However, the document re-authoring system 600 can also be implemented 
on special purpose computer, a programmed microprocessor or microcontroller as a peripheral integrated circuit ele-

40 ments, and ASIC or other integrated circuit, a digital signal processor, a hardwired electronic or logic circuit such as a 
discreet element circuit, a programmable logic device such as PLO, PLA, FPGA or PAL, or the like. In general, any 
device, capable of implementing a finite state machine that is in turn capable of implementing the flowcharts shown in 
Figs 11 A-14, can be used to implement the document re-authoring system 600. 
[0103] The memory 530 shown in Fig. B is preferably implemented using static or dynamic RAM. However, the 

-t5 memory 630 can also be implemented using a floppy disk and disk drive, a writeable optical disk and disk drive, a hard 
drive, flash memory or any other know or later-developed volatile or non-volatile alterable memory. In addition, the 
memory 630 can further include one or more portions storing control programs for the controller 610. In general, such 
control programs are preferably stored using non-volatile memory, such as flash memory, a ROM, a PROM, and 
EPROM or EE PROM, a CD-ROM and disk drive, or any other known or later-developed alterable or non-alterable non-

so volatile memory. 
[0104] Fig. 10 shows another exemplary original document and the abstract syntax tree that is generated irom that 
document. As shown in Fig. 10, the document includes an image, a table having two rows of three columns each, and 
a text paragraph. Tho resulting abstract syntax tree generated from tl1is page includes a root node labeled "Page". 
Three intermediate nodes, "Image", "Table" and "Paragraph" corresponding to each of the image, the table and the 

55 text paragraph, respectively, extend from the root "Page" node. Furthermore, as shown in Fig. 10, two intermediate 
nodes, "Row 1" and "Row 2", corresponding to each of the two rows, respectivley, extend from the intermediate "table" 
node. Finally, three nodes, corresponding to each of the three cells in each row, respectively, extend from each o'f the 
"Row 1" and "Row 2" nodes. 
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[0105] To re-author the page shown in Fig. 10, for example. the first transform to be applied would generally replace 
the full size image with a node representing an image reduced by 25°/o. Then, a new abstract syntc1x tree having a root 
node corresponding to the full-sized image would be formed and linked by a hypertext link to the reduced image node 
of the transformed abstract syntax tree. If the re-authored page having the image reduced by 25% is not yet good 

s enough, the image reduction transformation reducing the image by 50%, 75% and then completely removing the image 
would be applied.in turn to the original document until a ~JOOd-enough image was obtained. In each case, the abstract 
syntax tree would contain a link from the transformed node corresponding to the image to the separate abstract syntax 
tree containing the full-sized image. If removing the image completely is still insufficient to result in a good-enough re
authored document, the table transform can be applied, as described above, to transform the table into a set of linked 

10 individual cells, or the First Sentence Elision transform can be applied to move the text paragraph into a separate 
subpage. 
[0106) Figs. 11 A and 11 Bare a flowchart outlining one exemplary method for re-authoring a page according to this 
invention. As shown in Fig. 11, control begins in step S 1 00 and continues to step S 110, where a user connects a device 
having a limited display area to a re-authoring system according to this invention. Then, in step S120, the re-authoring 

ts system transmits one or more parameter forms to the user to obtain the necessary information about the limited display 
area necessary to be able to re-author a requested page for display on the limited display area device. Then, in step 
S 130, the re-authoring system inputs the parameter information from the user and stores the input parameter informa
tion in a memory. Control then continues to step S740. 
[0107] As indicated above with respect to Figs. 6 and 7, the parameter information gathering process outlined in 

20 steps S120 and S130 can be automated so that the user does not have to be aclively involved in performing steps 
S120 and S130. Alternatively, as shown in optional step S135, steps S120 and 130 can be replaced by step S135. In 
step S135, the user either actively inputs, or the limited display area device automatically outputs, an identification 
code to the re-authoring system identifying previously-stored parameter information for this particular limited display 
area device. Control then again continues to step S7 40. 

25 [0108] In stop S 140, a request for a document on the distributed network is output to the re-authoring system from 
the user using the limited display area device. Then, in step S750, the re-authoring system obtains the requested 
document from the distributed network. Next, in step S160, the obtained document is parsed to build an abstract syntax 
tree of that document. Then, in step S170, an evaluation value for the obtained original document is generated from 
the abstract syntax tree. Control then continues to step S180. 

so [0109] In step S180, the evaluation value is analyzed to determine if the obtained document is good enough to b, 
displayed on the limited display area device without any re-authoring. If so, control jumps to step S340. Otherwise, 
control continues to step S190. 
[0110) In step S190, one or more pre-re-authoring transforms are applied to the abstract syntax tree of the obtained, 
original document. These pre-re-authoring transforms are used, for example, to remove portions of the original docu-

35 ment that do not contain any content but that consume display area For example, such portions of the obtained doc
ument include banners and other graphical elements that are merely identifying links to other pages or portions of the 
page. These contenlless images are replaced by text links. However, because such transforms do not actually remove 
any content from the image, re-authoring the page in this way does not require the removed portions to be retained. 
Other portions that can be removed without effecting the content of the original document include formatting commands 

40 that add whitespace and other contentless esthetic formatting to the original document. Finally, other transforms can 
be applied that convert the various fonts of a document to a single standard font to eliminate unnecessary display area 
requirements of large and complicated fonts. 
[0111) Once the pre-re-authoring transforms are applied in step S190, control continues to step S200, where an 
evaluation value for the pre-re-authored original document is generated. Then, in step S27 0, the pre-re-authored doc-

45 uments evaluation value is checked to determine if the pre-re-authored document is good enough to be displayed on 
the limited display area device. If so, control again jumps to step S340. Otherwise, control continues to step S220. 
[0112) In step S220, state O of the search space, corresponding to the pre-re-authored document, is selected as the 
currenl slale of the search space. Then, in step S230, a first transform is selected as the current transform. Then, in 
step S240, a determination is made whether the current transform can be applied to the abstract syntax tree of the 

so current state. As outlined above, various ones of the transforms have conditions that indicate whether that transform 
can be efficiently applied to the current re-authored document or whether the current transform is properly combinable 
with previously applied transforms. It the current re-authored document corresponding to the current state is such that 
the current transform can be efficiently appli0d and does not conflict with any previously applied transforms, control 
continues to step S250. Otherwise, control jumps to step S290. 

55 [0113] In step S250, the current state is transformed to a child state using the current transform and the resulting 
child state, including the transformed abstract syntax tree and any resulting sub-pages, are 2dded to the search space. 
Then, in step S260, an evaluation value is generated for the document corresponding to the transformed abstract 
syntax tree corresponding to the child state generated in step S250. Next, in step S270, the evaluation value is analyzed 

IPR2023-00332 Page 00388



EP O 949 571 A2 

to de,ermine if the document corresponding to the child state generated in step S250 is good enough to be displayed 
on the limited display ;:ire;:i device. If the ev;;iluation value indicRtes the re-aulhored document or sub-page is good 
enoqh, control jumps to step S310. Otherwise, control continues to step S280. 
[0114;] In step S280, a determination is made whether all transforms have been applied to the current state If all of 

5 the transforms have not been applied, control continues to step S290. Otherwise, control jumps to step S300. 
[0115] In step S290, the next transform is selected as the current transform and control jumps back to step S240. In 
contrast, in step S300, the state of the search space havinq the best evaluation value is selected as the current state 
Conlrol then jumps back to step S230. 
[0116] In step S310, the document or sub-page defined by the current state is added to the re-authored page cache 

10 as a first re-authored page or a next re-authored sub-page suitable for delivery to the requesting limited display area 
device. Then, in step S320, a determination is made whether there are any sub-pages resulting from the good-enough 
sub-page that has been added to the re-authored page cache. If there are any such sub-pages that still need to be re
authored, control continues to step S330. Otherwise, control jumps to step S340. 
[0117] In step S330, a state of the search space corresponding to one of the sub-pages to be re-authored is selected 

1s as the current state. Control then jumps back to step S230. In contrast, since there are no further sub-pages that need 
to be re-authored, in step S340, the first re-authored page is output to the requesting limited display area device. Then, 
In step S350, the control routine ends. 
[0118] Fig. 12 outlines one exemplary embodiment of an elision transform according to this invention. As shown in 
Fig. 12, the elision transform routine begins in step S400, and continues to step S410, where a portion of a current 

20 page or sub-page to be removed is selected. Then, in step S420, the selected portion is copied inlo a new sub-page. 
Next, in step S430, an identifier is generated for the selected portion. In general, the identifier will be generated using 
some content of the selected portion. For example, if the selected portion is a paragraph or other text string, the identifier 
will be the first sentence or the first portion of the first sentence of the selected text portion. If the selected portion is 
an image, the identifier could be a portion of text used to identify the image in the web document Control then continues 

25 to step S440. 
[011fl,] In step S440, a link is generated to link the current page or sub-page with generated sub-page. Then, in step 
S450, the selected portion is removed from the current page or sub-page and the identifier and the link are added to 
the current page. Next, in step S640, the control routine stops. 
[0120] Fig. 13 outlines one exemplary embodiment of a table transform according to this invention. As shown in Fig. 

30 13, the tRble trnnsform begins in step S500 and continues to step S505, where a top level table is selected as the 
current table. Then, in step S510, the current table is checked to determine if there are any nested tables in the current 
table. If so, control continues to step S515. Otherwise, control jumps to step S520. In step S515, one nested table of 
the current table is selected as the new current table. Control then jumps back to step S510, to determine if there are 
nested tables in this nested table selected as the current table. 

35 [012·:] Once there are no nested tables in the current table, in step S520, the current table is checked to determine 
if there are any sidebars in the current table. If so, control continues to step S525. Otherwise, control jumps to step 
S535 In step S525, a link list is generated from all of the links in all of the sidebars of the current table. Then, in step 
S530, the link list is placed at the end of the current table. Control then continues to step S535. 
[0122:] In step S535, the current table is divided into two or more portions. In particular, as indicated above, one 

40 method for dividing the current table into portions is to divide each cell of the table into a separate portion. Then, in 
step S540, each portion of the current table is copied into a separate new sub-page, and "Next" and "Previous" links 
are added to each such sub-page. Next, in step S545, the current table is replaced with the set of linked sub-pages 
generated in step S540. Control then continues to step S550. 
[0123] In step S550, the current table is checked to determine if it is the top level table. If not, there is at least one 

45 higher level table that still needs to be divided into portions. Accordingly, control continues to step S555. Otherwise, 
control jumps to step S560. 

50 

55 

[0124] In step S555, the table that contains the current table is selected as the new current table. Control then jumps 
back lo slep S510, to determine if there any more nested tables in lhe current table. In contrast, in step S560, Lhe 
control routine ends. 
[0125] Fig. 14 is a flowchart outlining one exemplary embodiment of an image reduction transformation according 
to this invention. Beginning in step S600, the image reduction transformation continues to step 5610, where the image 
to be ;educed in the current sub-page is selected. Then, the reduced image is generated based on the reduction factor 
associated with the particular image reduction transformation being applied. Thon, in step S630, tho current sub-page 
is an2iyzed to determine if the selected image has been previously reduced. If so. control jumps to step S670. Other
wise, control continues to step S640. 
[0121::,] In step S640, the selected image is copied to a new sub-page. Next, in step S650, a link to the new sub-page 
is generated. Then, in step S660, the full-size image is removed from the current page or sub-page, and the reduced 
image and the generated link are Rdded to the current page to form the re-authored page. Control then jumps to step 
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S680. 
[0127] In contrast. in step S670, rather than moving the full-sized image from the current sub-p;::ige, the old previously 

reduced image is removed from the current sub-page and the new reduced image is added to the current sub-page. 

However, because the current sub-page should already have a link to the previously-created sub-page containing the 

5 full-size image, il is not necessary to again add the link to the current sub-page or to create a new sub-page storing 
that full-sized image. Control then continues to step S680, where the control routine ends. 

[0128] Even with perfect automatic re-authoring of documents, there is often simply too much iniormation in a typical 

web document to make serendipitous cellular phone web browsing a pleasurable or profitable past-time, due to the 
very small, text-only-type display used in cellular phones. Typically, these devices and services will be used to find and 

10 present information that the user is specifically looking for. That is, these devices and services will be used for targeted 

information search and extraction. The document filtering systems and methods of this invention allow users to extract 
only portions of documents that they are interested in, via a simple, end-user scripting language that combines structural 

page navigation commands with regular expression pattern matching and report generation functions. 

[0129] The SPHINX system, as described in R. Miller et al., "SPHINX: a framework for creating personal, site-specific 

1s Web crawlers", Seventh International World-Wide Web Conference, Brisbane, Australia, April 1998, provides a visual 

tool that lets users create custom "personal" web crawlers that are similar in functionality to the filtering mechanism of 

the systems and methods of this invention. The Internet Scrapbook, as described in A Sugiura et al., "Internet Scrap

book: automating Web browsing tasks by programming-by-demonstration", Seventh International World-Wide Web 

Conference, Brisbane, Australia, April 1998, allow users to visually select elements from web pages and then updates 
20 these elements in a "scrapbook" when lhe web pages change, providing a function that is similar to the page element 

retrieval for a particular page of the systems and methods of this invention. Several commercial products also provide 
similar functionality for other applications, such as, for example, corporate reporting or database population. Lanacom's 

Headliner Pro, as described in Lanacom, Inc., http://www.headliner.com, and OnDisplay's CenterStage, as described 

in OnDisplay, Inc., http://www.ondisplay.com, both provide visual editors that let users specify which structural parts 

25 of web pages to extract. However, neither of those systems provide users with any ability to extract content based on 

regular expressions or keywords. 
[0130] The document filtering systems and methods of this invention have the capability to extract partial information 

from a document based on commands written by a user in a high-level scripting language. The document filtering 

systems and methods of this invention combine page structure navigation, regular expression matching, site traversal, 

30 ie., web crawling, and iterative matching, in addition to re-authoring of the extracted information using the document 

re-authoring systems and methods of this invention described above. 
[0131] A filter script is simply entered into a text file and saved on a web server. The filter script is executed whenever 

a user requests its Uniform Resource Locator. A filter script will typically load a target web page, traverse to particular 

locations within that web page, which are described structurally and/or by regular expressions, extract the content 
35 found at those locations, and then send the extracted content through the document re-authoring system to be properly 

formatted before being returned to the user. 
[0132] The document filtering systems and methods of this invention take advantage of the parse tree creation and 

navigation of the document re-authoring systems and methods of this invention, by providing a simpie set of HTML 

document navigation options that use the concept of a "current context" in the HTML document. The current context 
40 is analogous to a "cursor" in database programming, in that it refers to a location within HTML the document. 

[0133] In actuality, the current context refers to a node in the HTML parse tree. The navigation commands serve to 

move this reference around within the tree until a desired part of the HTML document is found, at which time the desired 

part can be extracted. For example, Fig. 10 shows an HTML document and its corresponding parse tree. When the 

document is first loaded, by executing a "GO URL" command, the current context is pointing at the root node of the 
45 parse tree, which essentially re'fers to the entire document. 

[0134] Fig. 15 shows one exemplary embodiment of the document re-authoring system 600 further including a filter 

circuit 690 that implements the document filtering systems and methods outlined herein. In particular, the filter circuit 

690, under control of lhe controller 610, inputs a requested filter, requested by lhe user over one of lhe communication 

links 522 or 560, that is supplied from a node of the distributed network storing such a filter over the communication 

50 link 580. The filter circuit 690 then inputs the requested document from the node of the distributed network storing the 

requested document and filters the requested document to extract the requested page elements. The filter circuit 690 

stores these extracted page elements in the original page memory 631 in place of the original document initially stored 

there. Tho document re-authoring system 600 then operates on these extracted page elements as if they were the 

original document to be re-authored. 
55 [0135] In extracting the page elements from the original document, the filter circuit 690 uses the abstract syntax tree 

generated by the abstract syntax tree generating circuit from the original document and stored in the abstract syntax 

lree memory 633. 
[0136] Fig. 16 outlines one exemplmy embodiment of the information flow when the requested document is also to 

IPR2023-00332 Page 00390



EP O 949 571 A2 

be fitered. As shown in Fig. 16, after a request for filter is output by the limited display area device 510 to the HTTP 
proxir server 571. the request for filter is forwarded by the HTTP proxy server 571 to a remote node 592 of lhe new 
distributed network that stores the requested filter. The remote node 592 storing the requested filter returns the re~ 
quested filter to the document filter 690. The document filter 690 then requests, under control of the controller 610, the 

s docu:nent from the remote node 591 of the distributed network that stores the request page The remote node 591 
storing the requested page returns the document to the document tilter 690. The document filter 690 then tilters the 
returned document using the tilter returned from the remote node 592 and the abstract syntax tree generated by the 
abstract syntax tree generating circuit 640. The document tilter 690 returns the extracted page elements to the docu
ment re-authoring system 600 where the extracted page elements are treated as an original document for re-authoring 

10 as described above. 
[013!] There are three types of page navigation commands, those which go into the current context to select more 
specific content, those which go out from the current context to enclosing structures, and those which traverse the 
page sequentially from the start of the current context, for example, to navigate to the next structure of some kind, 
which may or may not be properly contained within the current context 

1s [0138] The simplest type of navigation command goes into the current context. For example, given the document 
and current context shown in Fig. 10, executing the command "GO ROW 2" results in the current context being moved 
to the second table row object within the current context, as shown in Fig. 17. 
[0139] The current context can also be enlarged, ie., moved up the parse tree towards the root node, by using a 
"GO ENCLOSING" command. For example, given the document and context shown in Fig. 17, a "GO ENCLOSING 

20 TABLE" command results in lhe currenl conlexl shown in Fig. 18. 
[0140] Finally, the current context can be moved forwards or backwards among the objects in a page in a sequential 
manner, as they appear to a user. This is accomplished by moving the current context forwards or backwards from iis 
current location within a prefix traversal of the parse tree. This results in a search that first is performed within the 
curre:1t context, then continues with the objects that follow the current context on the page. For example, a "GO PRE-

25 VIOUS IMAGE" command moves to the previous image found sequentially from the current context. 
[0141] In addition to named page elements, navigation commands can also be specified using regular expressions. 
For example, a "GO NEXT" "DOW\sJONES\s*(\d+)\s*POINTS'"' command moves the current context to the next match 
of the specified regular expression, using a prefix traversal of text blocks on the page. The filtering systems and methods 
of this invention are able to demarcate sub-expressions and recall them into output strings. 

30 [o- 42] The simple navigation commands described above can also be used to navigate among a set of linked web 
pages through the use of the "LINKEDPAGE" page object type_ For example, a "GO FIRST UNKEDPAGE" command 
moves to the first hypertext link within the current context, loads the referenced page and moves the current context 
to the root of that document's parse tree, while a "GO ENCLOSING LINKEDPAGE" command returns the current 
context to the hypertext link that led to the document currently being processed. 

35 [014:3] Traversal between pages is handled by a stack of script activations, each of which pairs script state information 
(including current context) with a particular Uniform Resource Locator and a parse tree. This facilitates rapid navigation 
back and forth among linked pages and is required to support the "GO ENCLOSING LINKEDPAGE" command. 
[0144] Once the current context has been moved to a page object that is of interest, a "REPORT" command is used 
to ex:ract it. The "REPORT" command can be issued several times within a filter script, in which case the extracted 

40 page elements are concatenated. The 'REPORT" command can also be used to insert arbitrary strings into the output, 
which can contain sub-strings from regular expression pattern matching. For example, the "REPORT "Dow:\1 '"' com
mand adds the string "Dow:" plus a substring identified by the identifier "1" extracted during a regular expression match 
to the filter's output 
[0145] Often tl1e user does not know in advance how many page elements of a particular kind will exist on a web 

45 page. For example, the number of news article paragraphs in a daily e-zine will generally not be known in advance. 
The "FOREACH" command addresses this lack of information by executing a sequence of commands for every page 
element found within the current context that meets a specified criteria When used with a "LINKEDPAGE" target, this 
provides the functionality of a web spider that ci:ln visit all of the linked pages within i:l web site. In the following examples 
the eilipses represent sequences of valid filter commands: 

so [01413] A "FOREACH PARAGRAPH" command moves to each paragraph within the current context in turn DO .. 
END and executes the specified commands. 
[014~'] A "FOREACH LINKEDPAGE" command loads each page that is reachable ihrough hypertext links from the 
DO ... END current page in turn and oxocutos the specified commands. 
[014:3] Whenever a filter encounters any kind of error, including navigation failures, regular expression matching 

55 failures, or web page retrieval error, it simply begins the next iteration of the innermost "FOREACH" loop in which the 
offending command is embedded. If the error occurred at the top level of a filter, the filter halts execution and produces 
any pending output 
[0149] The document re-authoring systems and methods of this invention do a good job of automaticslly re-authoring 
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documents for display on devices with small screens. One exemplary embodiment of the document re-authoring sys
tems and methods of this invention have been informally tested on a wide r;=mge of pages for a number of screen sizes. 
This exemplary embodiment of the document re-authoring systems and methods of this invention produced output that 
is legible and navigable. 

5 [0150] In one exemplary embodiment, the document re-authoring systems and methods of this invention simply add 
up the space requirements of all imaQes and text to arrive at an estimate of the screen area requirements for a document. 
This is adequate for fairly dense documents with minimal structure, such as those in a Xerox Annual Report, but works 
poorly for documents with a lot of whitespace or which use advanced layout techniques, such as, for example, tables. 
In a second exemplary embodiment, the document re-authoring systems and methods of this invention includes a size 

'IO estimator that performs much of the work performed by a browser in formatting each document version onto a display 
area. Factors other than required screen area may also need to be included, such as actual width requirements of the 
re-authored document, because users don't like to scroll horizontally, bandwidth requirements, and aesthetic measures. 
[0151] Users should be able to adjust the various heuristics used in the documeni re-authoring systems and methods 
of this invention to suit their taste. For example, the user could specify the relative preference of the transformation 

15 techniques, or specify that some transforms not be used at all. At a higher level of abstraction, the user could express 
their preferences for a set of trade-offs, such as 'more content' vs. 'larger representation'. In addition, the re-authoring 
systems and methods of this invention could be moved to the client and coupled with the browser so that the user 
could dynamically apply and undo different transformations until the user achieves a result the user likes. 
[0152] The automatic document re-authoring systems and methods of this invention, and in particular, the exemplary 

20 embodiment of the HTTP proxy server described above, are preferably implemented on a programmed general purpose 
computer. However, the automatic document re-authoring systems and methods of this invention, and in particular, 
the HTTP proxy server described above, can also be implemented on a special purpose computer, a programmed 
microprocessor or microcontroller and peripheral integrated circuit elements, an ASIC or other integrated circuit, a 
digital signal processor, a hardwired electronic or logic circuit such as a discrete element circuit, a programmable logic 

25 device such as a PLO, PLA, FPGA or PAL, or the like. In general, any device, capable of implementing a finite state 
machine, can be used to implement the automatic document re-authoring system and method of this invention, and in 
particular, the HTTP proxy server described above. 
[0153] The automatic document re-authoring systems and methods according to this invention can be performed by 
invoking a stand-alone re-authoring program running on the HTTP proxy server described above, or can be performed 

30 through a plug-in to a conventiom=il web browser, such as Netscape Navigator or the like. 
[0154] Furthermore, while the automatic document re-authoring systems and methods of this invention have been 
described in relation to re-authoring documents obtained from the world-wide web, the automatic re-authoring systems 
and methods of this invention can be used to re-author documents obtained from any distributed network. such as 2 

local area network, a wide area network, an intranet, the Internet, or any other distributed processin(:l and storage 
35 network. 

40 

45 

50 

[0155] While this invention has been described in conJUnction with the specific embodiments outlined above, it is 
evident that many alternatives, modifications and variations will be apparent to those skilled in the art. Accordingly, the 
preferred embodiments of the invention set forth above are intended to be illustrative, not limiting. Various changes 
may be made without departing from the spirit and scope of the invention 

Claims 

1. A method for automatically re-authoring a document, comprising: 

parsing the document; 
transforming the parsed document into a transformed document; 
genera.ling dn evaluation value From the transformed document; 
determining if the evaluation value meets at least one evaluation criterion, 
if the evalution value for the transformed document does not meet the at least one criterion, repeating the 
transforming, generating and determining steps using a different transform; and 
if the evaluation value for the transformed document meets the at ieast one criterion, outputting the transformed 
document. 

55 2. The method of claim 7, wherein: 

parsing the document comprises generating an abstract syntax tree irom the document; and 
transforming the parsed document comprises transforming the sbstract syntax tree into at least one tr,ms-
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formed abstract syntax tree. 

3. The method of claim 1 or claim 2, wherein transforming the parsed document comprises: 

5 selecting a transform: 
determininq if the transform can properly be applied to the parsed document; 
if the transform can properly be applied, transforming the parsed document into the transformed document 
using the selected transform; and 
if the transform cannot properly be appliet, repeating the selecting and determining steps for a different trans-

70 form 

4. The method of any of claims 1-3, wherein transforming the parsed document into the transformed document com
prises at least one of outlining sections of the document, removing contentless portions from the document, re
moving content from the document, reducing a size of ad least one image witl1in the document, removing at least 

15 one image from the document, removing at least one table cell from the document, and summarizing text within 
tlw documeni. 

5. The method of claim 4. wherein: 

20 outlining sections of the document preferably comprises: 

identifying sections within the document, 
identifying a section header and a document portion for each section, 
placing each 1dentitied document portion into a separate subpage, 

25 removing tho identified document portions from the parsed document to form a transformed document 
containing only the identified sections headers, 
converting each of the identified section headers into a link to the corresponding subpage, and 
linking the separate subpages together and to the transformed document; 

$0 educing a si?e of Fil leRst one image within the document preferably comprises: 

identifying at lead one image within the document, 
placing each identified image into a separate subpage, 
qeneratinq a reduced version of each identified image, 

ss removing each identified image from the document and inserting the reduced version of each removed 
image to form the transformed document, and 
adding, for each removed image; a link into the reduced version of that image to the subpage containing 
that removed image; 

40 removing at least one image from the document preferably comprises one of removing all images from the 
document, removing all bui the first image from the document, and removing all but the first and last images 
from the document: 

45 

50 

55 

removing at least one table cell from the document preferably comprises: 

determining If lhe table contains any sidebars of links, 
if the table contains any sidebars, converting the sidebars into a list of links as a last cell of the table, 
identifying all but the first cell of the table, 
adding each idenlified cell lo a separate subpage, 
replacing the table with the first cell to form the transformed document, and 
linking the separate subpages together and to the transformed document, and 
removing at least one table cell from the document preferably further comprises: 

determining if that coll is a nested table, 
if that cell is not a nested table, adding that cell to the separate subpage, and 
if that cell is a nested table, repeating the determining, converting, identifying, adding, replacing and 
linking steps; and 

removing content less portions from the document preferably comprises at least one of replacing sequenc-

IPR2023-00332 Page 00393



5 

10 

75 

EP O 949 571 A2 

es of page breaks or paragraph breaks with a single page break or paragraph break. removing indenting 
from the document: converting text strings of the document to at least one of a single font and font si78; 
removing bullets from th8 document, removing background space from the document and removing ban
ner images from the document. 

6. The method of any of claims 1-5, wherein, if no transform results in a transformed document that has an evaluation 
value that meets the a least one evaluation criterion, the method further comprises: 

selecting the transformed document having the evaluation value that most closely meets the evaluation value; 
and 
repeating the transforming, generating and determining steps on the selected transformed document using 
art additiond transform 

7. The method of any of claims 1 -6, wherein 

transforming the parsed document into a transformed document comprises generating at least one subpage: 
and 
when a transformed document meets the at least one evaluation criterion, the method further comprises: 
generating an evaluation value for each generated subpage for that transformed document; 

20 de\emining, for each subpage, ii lhe evi:ilui:ilion value for that subpage meets the al lecisl one evaluation 
criterion; 
for each subpage, if the evaluation value for that subpage does not meet the al least one criterion, performing 
the transforming, generating and determining steps on that subpage using an additional one of the transforms 
to generate a transformed subpage; and 

25 for each subpage, if that subpage meets the at least one criterion, identifying that subpage as ready to be 
output. 

8. The method of claim 1, further comprising, after parsing the document 

JO optionally removing contentless portions from the document to form a pre-transformed document 
generating an evaluation value from the document or the pre-transformed document; 
determining if the evaluation value meets at least one evaluation criterion; 
if tl1e evaluation value for the document or the pre-transformed document does not meet the at leasi one 
criterion, performing the transforming, generating and determining steps using a first one of the transforms; and 

35 if the evaluation valve for the document or the pre-transformed document meets the at least one criterion, 
outputting the document or the pre-transformed document without removing any content from the document. 

9. The method of any of claims 1 -8, wherein transforming the document comprises: 

40 filtering the document to extract desired portions of the document; and 
replacing the document with the extracted portions. 

45 

50 

55 

10. A document re-authoring system that automatically re-authors a document, comprising 

a parse tree generating circuit that parses the document to generate a parse tree; 
a transform circuit that transforms the parse tree using a first transform to generate a transformed parse tree 
representing a transformed document, and that preferably transforms the parse tree or the transformed parse 
tree using another transform lo generate anolher lri:insformed parse lree representing another transformed 
document; and 
a document size evaluation circuit that evaluates the parse tree or the another transformed parse tree to 
determine if the document, the transformed document or the another transformed document meets at least 
one evaluation criterion; 
wherein, when the document, the transformed document or the another transiormed document moots tho at 
least one evaluation criterion; the document, the transformed document or the another transformed document 
is output to a display device. 
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SYSTEM AND METHOD FOR IMAGE COMPRESSION AND DECOMPRESSION 

This application claims the benefit of U.S. 
Provisional Application No. 60/040,241, filed March 11, 
1997, System and Method for Still Image Compression, 

5 which is incorporated herein by reference. 

Field of the Invention 

The present invention relates generally to 
digital image compression/decompression, and 
particularly, to a wavelet-based system and method of 

10 image compression and decompression. 

Background of the Invention 

Nearly every computer user needs to store, 
transfer, and view images. These images include still 
images, or pictures, as well as video images, which are 

15 sequences of still images displayed in a manner that 
depicts motion. The enormous size of image files leads 
to serious file management limitations. For example, a 
single still image (equivalent to a video frame) 
displayed by a rectangular array of picture elements 

20 (pixels) arranged in 640 rows and 800 columns, with the 
color of each pixel represented by twenty-four bits, 
would require over 1.5 megabytes of digital memory to 
store. One solution to this problem is high-quality data 
compression technology. Essentially, image compression 

25 mathematically transforms a grid of image pixels into a 
new, much smaller set of digital values holding the 
information needed to regenerate the original image or 
data file. 

In addition imaging systemsr compression 
30 technology can be incorporated into "video on demand" 

systems, such as video servers. Compression technology 
can also be applied to streaming video, which is the 
real-time capture and display of video images over a 
communications link. Applications for streaming video 
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include video telephones, remote security systems, and 

other types of monitoring systems. 

Several standards for compressing real-time 

video currently exist. The H.263 standard for real-time 

5 video is an industry standard based upon the discrete co

sign transform (DCT). DCT is also the basis for both of 

the public domain image compression standards, MPEG 

(Motion Picture Experts Group) and JPEG (Joint 

Photographic Experts Group). Although the DCT approach 

10 performs interframe coding adequately, its compression 

ratio and speed can be improved upon. 

Various other types of data compression have 

been developed in recent years. Conventional data 

compression techniques are generally referred to as being 

15 either ''lossless" or "lossy", depending upon whether data 

is discarded in the compression process. Examples of 

conventional lossless compression techniques include 

Huffman encoding, arithmetic encoding, and Fano-Shannon 

encoding. With a lossless compression, the decompression 

20 process will reproduce all bits of the original image. 

Lossless compression is important for images found in 

such applications as medical and space science. In such 

situations, the designer of the compression algorithm 

must be very careful to avoid discarding any information 

25 that may be required or even useful at some later point. 

Lossy compression, in contrast, provides greater 

efficiency over lossless compression in terms of speed 

and storage, as some data is discarded. As a result, 

lossy techniques are employed where some degree of 

30 inaccuracy relative to the input data is tolerable. 

Accordingly, lossy compression is frequently used in 

video or commercial image processing. Two popular lossy 

image compression standards are the MPEG and JPEG 

compression methods. 

35 The wavelet transform has proven to be one of 

the most powerful tools in the field of data compression. 

Theoretically, the wavelet transformation is lossless, 
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but since all computers have only finite precision even 

when using floating point calculations, most of the 
transformations are lossy in practice. On the other 
hand, integer calculations are much faster than floating 

5 point for virtually all computers; and integer 
computations are much easier to implement in hardware, 

which is more important in some applications. While 
integers require less memory than real numbers, the 
direct use of integers in conventional wavelet transforms 

10 and their inverses typically causes an unacceptable loss 

of accuracy. Accordingly, there is a need for a wavelet
based compression technique that permits lossless or 
near-lossless data compression, yet retains the speed and 

memory advantages of integer arithmetic. 
15 

Sumnary of the Invention 

It is an advantage of the present invention to 

:1rovide a system and method of wavelet-based data 
compression that permits integer computations in a 

20 computer without significant loss of accuracy. This is 

accomplished by using an integer reversible wavelet 
transform that possesses a property of precision 

preservation (PPP). The integer reversible transform 
greatly reduces the computer resources needed to compress 

25 and decompress images, as well as the time required to 
perform the same. 

It is an advantage of the present invention to 
provide a system and method of wavelet-based image 
compression that is suitable for both still and video 

30 images. 

It is also an advantage of the present invention 
to provide a system and method of image compression that 

is capable of selectively performing lossless and lossy 

compression of either color or gray-scale images. 

35 According to one aspect of the invention, a 
wavelet-based image compression method can be implemented 

using a software program. Compression is accomplished by 

I 
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