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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 

online 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: 

Current Workflow for Creating Web Graphics 

15 • Original Artwork/Asset Creation 

20 

- 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 

25 • Store HTML on Web server 

30 

• 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 

2 
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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 wliich 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 

1 O 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. 

5 
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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 requrnng 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 

9 
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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. 1 0 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 imag~ 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 

~ny of these inputs and have the system automatically update the media on the 

associated Web pages. 

1 O 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 serve~ 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 

1 O 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 11 O 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 

IPR2023-00330 Page 00015



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 61 0 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 11 O passes the requested 

page to an HTML parser 610. The HTML parser 61 O 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 

15 Discard() 

20 

This command removes the designated Media Object from memory. 

Drop Shadow 

DropShadow( [dx@ <pixels>] [dy@ <pixels>] [color@ <color in hexad~cimal>] [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. 

20 

IPR2023-00330 Page 00021



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 O .. 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 .. 10>]) 

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 .. 10>]) 

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 3D 

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 

45 

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. 

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 O .. >] [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>] 0ustify@ {left,center,right}] [angle@ <angle>]) 

35 

This command composites the specified text string onto the image. 

Text Making 

Make Text( text@ <string> font@ <font file> [path@ <path to font directory>] [size@ <value 
1 . .4095>] 
[color@ <color in hexadecimal>] [smooth@ <true, false>] [wrap@ <pixel-width>] 
0ustify@ {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. 

Table C -System Feature List 

20 • 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; 

25 • Dynamically creates images that can be panned and zoomed without 

30 

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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• 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; 

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

10 

15 

• 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 consume'r 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 coverage. 

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 

29 

IPR2023-00330 Page 00030



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 generated 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 specified color. 

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. 

Fix.Alpha 

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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Nonnalize 

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 computer program product comprising one or more computer-readable media 

5 having thereon computer-executable instructions that, when executed by one or 

more processors of a computing system, causes the computing system to perform a 

method for dynamically transcoding media content to be presented on a client 

presentation system, the method comprising: 

an act of receiving a request for media content to be delivered to a client 

10 presentation system; 

after receiving the request, an act of identifying transcoding parameters to be 

applied to the requested media content prior to delivery to the client presentation 

system; 

an act of transcoding the requested media content in accordance with the 

15 identified transcoding parameters;an act of causing the transcoded media content to 

be delivered to the client presentation system; and 

an act of caching the transcoded media content. 

2. A computer program product in accordance with claim 1, wherein the one or more 

20 computer-readable media are physical memory and/or storage media. 

25 

3. A computer program product in accordance with claim 2, wherein the act of 

receiving a request for media content is performed by receiving the request over the 

Internet. 

4. A computer program product in accordance with claim 2, wherein the client 

presentation system is a first client presentation system, the method further 

comprising: 

an act of receiving a request for the media content to be delivered to a second 

30 client presentation system; 

an act of determining that the transcoding parameters to be applied to the 

requested media content prior to delivery to the second client presentation system 

are the same as the transcoding parameters that were applied to the requested 

media content prior to delivery to the first client presentation system; and 
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an act of delivering the cached transcoded media content, rather than separately 

transcoding the requested media content aga/n for the second client presentation 

system. 

5 5. A computer program product in accordance with claim 2, wherein the requested 

media content is video media. 

10 

6. A computer program product in accordance with claim 2, wherein the identified 

transcoding parameters includes at least video size parameters. 

7. A computer program product in accordance with claim 2, wherein the method 

further comprises: 

prior to the act of transcoding, an act of determining that a transcoded 

representation of the requested media content transcoded using the identified 

15 transcoding parameters does not already exist. 

20 

8. A computer program product in accordance with claim 2, wherein the act of 

identifying transcoding parameters comprises an act of selecting a transcoding 

profile from a set of pre-existing transcoding profiles. 

9. A computer program product in accordance with claim 2, wherein the act of 

identifying transcoding parameters comprises: 

an act of reading one or more transcoding parameters from the request; and 

an act of identifying the one or more transcoding parameters from the request as 

25 being the identified transcoding parameters to be applied. 

10. A computer program product in accordance with claim 2, wherein the act of act 

of transcoding the requested media content in accordance with the identified 

transcoding parameters comprises: 

30 an act of selecting a pre-existing base transcoded version of the requested 

media content that has been transcoded in accordance with only a portion of the 

identified transcoding parameters; and 
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an act of incrementally performing further transcoding of the pre-existing base 

transcoded version in accordance with a remaining portion of the identified 

transcoding parameters. 

5 11. A method for accessing dynamically transcoding media content, the method 

comprising: 

an act of receiving a request for media content to be delivered to a client 

presentation system for media content; 

after receiving the request, an act of identifying transcoding parameters to be 

10 applied to the requested media content prior to delivery to the client presentation 

system; 

an act of determining that the transcoding parameters to be applied to the 

requested media content prior to delivery to the client presentation system are the 

same as transcoding parameters that are being applied to the requested media 

15 content prior to delivery to another client presentation system; and 

an act of delivering the transcoded media content to both client presentation 

systems concurrently. 
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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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Citizenship -------'u=·n=i=te=d,_S=-t=a=te=s=-o=f:...:A""""m:...:.:.::e=ri=ca=----~-------------

Full name of Third lnvento;- ~~Her 
Inventor's signature <J/lt:i:J, 

'--
Date: Z-;/3,l~lfo} 

Residence 13405 SW Park Way, Beaverton, OR 97005 

Mailing Address --~s=a=m=e _____________________ _ 

Citizenship ____ U~n~i~te ___ d~S .... t ..... a ____ te ___ s~of ___ A-"---m'-"e""'ri ___ c=a ______________ _ 

2 

IPR2023-00330 Page 00066



New Utility Patent Application Attorney Docket No.: EQUI0016O2 

Full na~e o_f Fourth_ !~vent~, j---'=-114!..J......'====---------1-tt-1-· -~-~f_,.
lnventor's·s1gnature __ = -'11-rk_ ... _-·· ----+-~=->=-,1---------Date:--= ....... .o-t-'-.J-O_..a,.U __ 

Residence : ·- -. _•:'.: 
-----'-=~'t=-=JF--:!.!.....!-:1~.:.=~~=::p-=.:...:~==<---------

M a Hing' A cl dress ____ ~--------------------
Citizenship· _:: _·--_-__ -_· "t ___ --J-___ n-i ___ te_d~·-s ___ -- ___ ta __ ·te ___ ·s ___ •---___ of_·A~··--___ m~e ..... ri ___ c ___ a_····_·-·_---_···· -------------

Full name t,f Fifth lnv'ZJ~ · David Pochron 

Inventor's signature ilJMl1llf P~ . Date: 2{ \ 'S / to 

Residence -----'-'15:::..1'""'4:..:H'""i=lls=id=e::e....:....,R=oa=d=,-"C=a=m=b~ri'-=d""'ge=,-=W'-'-l,_,5"""3=5=2:::<..3 _________ _ 

Mailing Address ---i::i..CLUll=------------___;_ _________ _ 

Citizenship ____ U=-n .... i=tec...oad::....S=-t=a=te""'s"--'-of~A~m'-'=e"'"'ri=ca=-----------------

Citizenship:_:· __ -·_··_"' --'U=n:..:.:i=te:;.;::d::....S=t=a=te=s::....o=-f"'"'A....:;m=e..:..:ri=ca=-----------------
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor 

Serial No. 

Filed 

Art Unit 

Confirmation Number 

Examiner 

Title 

Attorney Docket No. 

February 26, 2010 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sean BARGER 

Application Submitted Herewith 

February 22, 2010 

Unassigned 

Application Submitted Herewith 

Unassigned 

Automated Media Delivery System 

EQUI0016D2 

INFORMATION DISCLOSURE STATEMENT 

Examiner: 

This Information Disclosure Statement is submitted under 37 CFR 1.97(b). 
' 

The Commissioner is authorized to charge any additional fees or credit any overpayment 

to Deposit Account No. 07-1445 (Order No. EQUI0016D2). 

Applicant(s) submit herewith PTO Form 1449 (Modified) -- Information Disclosure 

Citation together with copies of patents, publications or other information of which 

applicant(s) are aware, which applicant(s) believe(s) may be material to the examination 

of this application and for which there may be a duty to disclose in accordance with 37 

CFR 1.56. 

1 
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Each of the Claims currently pending in this Application is copied from United States 

patent publication no. 2009/0254672 to Zhang (hereinafter referred to as "Zhang"). 

37 C.F.R. § 1.607 and MPEP § 2001.06(d) require an Applicant to identify the patent 

and the numbers of the patent claims of the copied patent application. The Applicants 

identify how the Claims are mapped to Zhang as follows: 

Claim 1 corresponds to Claim 1 of Zhang; 

Claim 2 corresponds to Claim 2 of Zhang; 

Claim 3 corresponds to Claim 3 of Zhang; 

Claim 4 corresponds to Claim 4 of Zhang; 

Claim 5 corresponds to Claim 8 of Zhang; 

Claim 6 corresponds to Claim 9 of Zhang; 

Claim 7 corresponds to Claim 10 of Zhang; 

Claim 8 corresponds to Claim 11 of Zhang; 

Claim 9 corresponds to Claim 12 of Zhang; 

Claim 10 corresponds to Claim 13 of Zhang; and 

Claim 11 corresponds to Claim 14 of Zhang. 

It is requested that the information disclosed herein be made of record in this application. 

Customer No. 22862 

Respectfully Submitted, 

~ 
Michael A. Glenn 
Reg. No. 30,176 

2 
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Attorney Docket No.: EQUI0016D2 U.S. Serial No.: Application Submitted Herewith 

Form 1449 (Modified) Serial No.: Application Submitted Herewith 
Atty. Docket No.: EQUI0016D2 

Information Disclosure Applicant: Sean BARGER, et al. 
Statement By Applicant Art Unit: Application Submitted Herewith 

Confirmation No.: Application Submitted Herewith 

(Use Several Sheets if Necessary) Filing Date: 

U.S. Patent Documents 
Examiner No. Patent No. Issue Date Patentee Filing Date 
Initials 

Published U.S, Patent Application 
Examiner No. Publication No. Publication Date Applicant 
Initials 

1 2009/0254672 10/08/2009 Zhang 

Foreign Patent or Published Foreign Patent Application 
Examiner No. Document No. Publication Date Applicant 
Initials 

Non-Patent Literature Documents 
Examiner No. Author, Title, Date, Place (e.g. Journal) of Publication 
Initials 

Examiner's Signature: ______________ _ Date: ______ _ 

Examiner: Initial citation considered. Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant. 

Sheet 1/1 
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Electronic Patent Application Fee Transmittal 

Application Number: 

Filing Date: 

Title of Invention: Automated Media Delivery System 

First Named Inventor/Applicant Name: Sean BARGER 

Filer: Michael Glenn/Christine Ortt 

Attorney Docket Number: EQUI0016D2 

Filed as Small Entity 

Utility under 35 USC 111 (a) Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Utility filing Fee (Electronic filing) 4011 1 82 82 

Utility Search Fee 2111 1 270 270 

Utility Examination Fee 2311 1 110 110 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 462 
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Electronic Acknowledgement Receipt 

EFSID: 7098191 

Application Number: 12713637 

International Application Number: 

Confirmation Number: 5103 

Title of Invention: Automated Media Delivery System 

First Named Inventor/Applicant Name: Sean BARGER 

Customer Number: 22862 

Filer: Michael Glenn/Christine Ortt 

Filer Authorized By: Michael Glenn 

Attorney Docket Number: EQUI0016D2 

Receipt Date: 26-FEB-2010 

Filing Date: 

Time Stamp: 15:01:31 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $462 

RAM confirmation Number 1345 

Deposit Account 071445 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges) 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

2404204 

1 
2010-2-26_Application_EQUIOO 

yes 70 
16D2.pdf 

9c2a97f78de 767 c81 c56f1 608f357924f61 b( 
b/6 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal of New Application 1 1 

Specification 2 37 

Claims 38 40 

Abstract 41 41 

Drawings-only black and white line drawings 42 64 

Oath or Declaration filed 65 67 

Transmittal Letter 68 69 

Information Disclosure Statement (IDS) Filed (SB/08) 70 70 

Warnings: 

Information: 

32849 

2 Fee Worksheet (PTO-875) fee-info.pdf no 2 
5c2bc724af4fabfd8551 f2efdc5fd8c32d 1 b9 

9e3 

Warnings: 

Information: 

Total Files Size (in bytes) 2437053 
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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 Applications 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 Application 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 Application 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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PTO/SB/06 (12-04) 

Date: 02/26/10 · Approved for use through 7/31/2006. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PT0-875 12/713 637 

APPLICATION AS FILED- PART I OTHER THAN 
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE NIA N/A NIA 82 N/A 
(37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE NIA N/A N/A 270 N/A 
(37 CFR 1.16(k), (i), or (m)) 
EXAMINATION FEE 

N/A N/A N/A 110 N/A 
(37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 11 x$26 x$52 
(37 CFR 1.16(i)) minus 20 = OR 
INDEPENDENT CLAIMS 2 . x$110 x$220 
(37 CFR 1.16(h)) minus 3 = 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 

FEE $260 ($130 for small entity) for each additional 

(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 
35 U.S.C. 41(a)(1)(G) and 37 CFR 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.160)) 195 390 

• If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL 462 TOTAL 

APPLICATION AS AMENDED- PART II 
OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST ADDI- ADDI-
REMAINING NUMBER PRESENT 

c( AFTER PREVIOUSLY EXTRA RATE($) TIONAL RATE($) TIONAL 

I- AMENDMENT PAID FOR 
FEE($) FEE($) 

z 
w Total . .. OR 
:!: Minus = X = X = 
0 (37 CFR 1.16(1)) 
z Independent . Minus ... w = X = X = 
:ii: (37 CFR 1.16(h)) OR 
c( Application Size Fee (37 CFR 1.16(s)) 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.160)) NIA OR NIA 

TOTAL TOTAL 
ADD'T FEE OR ADD'T FEE 

{Column 1) (Column 2) {Column 3) OR 

CLAIMS HIGHEST ADDI- ADDI-
REMAINING NUMBER PRESENT 

CD AFTER PREVIOUSLY EXTRA RATE($) TIONAL RATE($) TIONAL 

I- AMENDMENT PAID FOR 
FEE($) FEE($) 

z 
w Total OR :!: . Minus .. = X = X = 0 (37 CFR 1.16(1)) 
z Independent w . Minus . .. = X = X = :!: (37 CFR 1.1 S(h)) OR 
c( 

Application Size Fee (37 CFR 1.16(s)) 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(i)) N/A OR N/A 

TOTAL 
OR 

TOTAL 
ADD'T FEE ADD'T FEE 

• If the entry in column 1 is less than the entry in column 2, write •o· in column 3. .. If the 'Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter '20' . ... If the 'Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter '3' . 
The 'Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of information is required by 37 CFR 1.16. The information 1s required to obtain or retain a benefit by the public which 1s to file (and by the 

USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes 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. Paten

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, ca/11-800-PT0-9199 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 

12/713,637 02/26/2010 2447 462 EQUI0016D2 11 2 

22862 
CONFIRMATION NO. 5103 

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

11111111111111111 lllll ll]~!l]!~l!~l!~l!~ilHHll lllll lllll 1111111111111 

Date Mailed: 03/12/2010 

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: The patent practitioners associated with Customer Number 22862 

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 ABN 
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: 03/09/2010 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 12/713,637 
Projected Publication Date: 06/17/2010 

Non-Publication Request: No 

Early Publication Request: No 
** SMALL ENTITY ** 

page 1 of 3 
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Title 

Automated Media Delivery System 

Preliminary Class 

709 

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 

page 2 of 3 
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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). 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

12/713,637 

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

FILING OR 3 71 (C) DATE 

02/26/2010 

Title:Automated Media Delivery System 

Publication No.US-2010-0153495-A 1 
Publication Date:06/17/2010 

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 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Sean BARGER EQUI0016D2 
CONFIRMATION NO. 5103 

PUBLICATION NOTICE 

111111111111111111111111]~!1]!~1!~1!~1!~~ ~Hi~ll lllll 111111111111111111 

NOTICE OF PUBLICATION OF APPLICATION 

The above-identified application will be electronically published as a patent application publication pursuant to 37 
CFR 1.211, et seq. The patent application publication number and publication date are set forth above. 

The publication may be accessed through the USPTO's publically available Searchable Databases via the 
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/. 

The publication process established by the Office does not provide for mailing a copy of the publication to 
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth 
in 37 CFR 1.19(a)(1 ). Orders for copies of patent application publications are handled by the USPTO's Office of 
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382, 
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of 
Public Records, Alexandria, VA 22313-1450 or via the Internet. 

In addition, information on the status of the application, including the mailing date of Office actions and the 
dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent 
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and 
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to 
publication, such status information is confidential and may only be obtained by applicant using the private side of 
PAIR. 

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent 
Electronic Business Center at 1-866-217-9197. 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

12/713,637 02/26/2010 

22862 7590 10/19/2010 

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

FIRST NAMED INVENTOR 

Sean BARGER 

UNITED STA TES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

EQUI0016D2 5103 

EXAMINER 

MURPHY, CHARLES C 

ART UNIT PAPER NUMBER 

2455 

NOTIFICATION DATE DELIVERY MODE 

10/19/2010 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

eptomatters@glenn-law.com 

PTOL-90A (Rev. 04/07) 
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Office Action Summary 

Application No. 

12/713,637 

Examiner 

CHARLES MURPHY 

Applicant(s) 

BARGER ET AL. 

Art Unit 

2455 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE ;l_ MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 

after SIX (6) MONTHS from the mailing date of this communication. 
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )0 Responsive to communication(s) filed on 26 February 2010. 

2a)0 This action is FINAL. 2b)~ This action is non-final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

4)~ Claim(s) 1-11 is/are pending in the application. 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are allowed. 

6)~ Claim(s) 1-11 is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)~ The drawing(s) filed on 26 February 2010 is/are: a)~ accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

11 )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b)O Some* c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17 .2(a)). 

*Seethe attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1) ~ Notice of References Cited (PTO-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PTO-948) 

4) 0 Interview Summary (PTO-413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application 3) ~ Information Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date 02/26/2010. 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 08-06) 

6) 0 Other: __ . 

Office Action Summary Part of Paper No./Mail Date 20101006 
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This communication is in response to application file on 02/26/2010 in which 

claims 1-11 are presented for examination. 

Information Disclosure Statement 

The information disclosure statement (IDS) submitted was filed on 02/26/2010. 

The submission is in compliance with the provisions of 37 CFR 1.97. Accordingly, the 

information disclosure statement is being considered by the examiner 

Claim Rejections - 35 USC§ 101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

Claim 1-11 is rejected under 35 U.S.C. 101 because the claimed invention is 

directed to non-statutory subject matter. 

As per claim 1, the claim limitation recites "computer program product". However, the 

usage of the phrase "computer program product" is broad enough to include both "non

transitory" and "transitory" (moving electrons, etc) media. The specification does not 

clearly limit the utilization of a non-transitory computer readable medium and, thus does 

not constitute functional descriptive material. Therefore, when the broadest reasonable 

interpretation of a claim covers a signal per se, the claim must be rejected under 35 

U.S.C. § 101 as covering non-statutory subject matter. See In re Nuijten, 500 F.3d 
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1346, 1356-57 (Fed. Cir. 2007) (transitory embodiments are not directed to statutory 

subject matter). 

The USPTO recognizes that applicants may have claims directed to computer 

readable media that cover signals per se, which the USPTO must reject under 35 

U.S.C. § 101 as covering both non-statutory subject matter and statutory subject matter. 

In an effort to assist the patent community in overcoming a rejection or potential 

rejection under 35 U.S.C. § 101 in this situation, the USPTO suggests the following 

approach. A claim drawn to such a computer readable medium that covers both 

transitory and non-transitory embodiments may be amended to narrow the claim to 

cover only statutory embodiments to avoid a rejection under 35 U.S.C. § 101 by adding 

the limitation "non-transitory" to the claim. Cf. Animals - Patentability, 1077 Off. Gaz. 

Pat. Office 24 (April 21, 1987) (suggesting that applicants add the limitation "non

human" to a claim covering a multi-cellular organism to avoid a rejection under 35 

U.S.C. § 101 ). Such an amendment would typically not raise the issue of new matter, 

even when the specification is silent because the broadest reasonable interpretation 

relies on the ordinary and customary meaning that includes signals per se. The limited 

situations in which such an amendment could raise issues of new matter occur, for 

example, when the specification does not support a non-transitory embodiment because 

a signal per se is the only viable embodiment such that the amended claim is 

impermissibly broadened beyond the supporting disclosure. See, e.g., Gentry Gallery, 

Inc. v. Berkline Corp., 134 F.3d 1473 (Fed. Cir. 1998). 
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The dependent claims included in the statement of rejection but not specifically 

addressed in the body of the rejection have inherited the deficiencies of their parent 

claim and have not resolved the deficiencies. Therefore, they are rejected based on the 

same rationale as applied to their parent claims above. 

Claim Rejections - 35 USC§ 102 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

1. Claim 1 is rejected under 35 U.5.C. 102(e) as being anticipated by Bhagwat et 

al. US Patent 6,563,517 (hereinafter referred to as Bhagwat) 

2. Regarding claim 1, Bhagwat teaches an computer program product when executed 

causes a computer system to perform a method comprising: 

an act of receiving a request for media content to be delivered to a client 

presentation system;(Bhagwat teaches receiving a request for media to 

be sent to a client)(Bhagwat, col. 3, lines 9-15) (Bhagwat also teaches 

using a computer readable medium to implement the invention)(Bhagwat, 

col. 14, lines 1-10) 

after receiving the request, an act of identifying transcoding parameters to 

be applied to the requested media content prior to delivery to the client 
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presentation system; (Bhagwat teaches using various parameters 

transcode media before it is delivered to a requesting client)(Bhagwat, 

col. 3, lines 9-20; col. 5, lines 39-45) 

an act of transcoding the requested media content in accordance with the 

identified transcoding parameters; (Bhagwat teaches transcoding the 

requested media based on the transcoding parameters)(Bhagwat, col. 3, 

lines 9-20; col. 5, lines 39-45; col 6, lines 45-50) 

an act of causing the transcoded media content to be delivered to the 

client presentation system; and (Bhagwat teaches delivering the 

requested transcoded content to the requesting client))(Bhagwat, col. 3, 

lines 9-20; col. 5, lines 39-45; col 6, lines 45-50) 

an act of caching the transcoded media content. (Bhagwat teaches 

caching a transcoded media file)(Bhagwat, col. 5, lines 15-25 and 50-57; 

col 6, lines 45-50) 

Claim Rejections - 35 USC§ 103 
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The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claim 2-9 rejected under 35 U.5.C. 103(a) as being unpatentable over Bhagwat 

et al. US Patent 6,563,517 (hereinafter referred to as Bhagwat) 

4. Regarding claim 2, Bhagwat further teaches the computer program product of claim 

1, wherein: 

the one or more computer-readable media are physical memory and/or 

storage media. (Bhagwat teaches using a computer readable medium to 

implement the invention. It would be obvious to one of ordinary skill in the 

art that a computer readable medium could comprises either a physical 

memory, such as RAM, or storage media, such a CD or DVD 

disc)(Bhagwat, col. 14, lines 1-10) 

5. Regarding claim 3, Bhagwat further teaches the computer program product of claim 

2, wherein: 

the act of receiving a request for media content is performed by receiving 

the request over the Internet. (Bhagwat teaches a client computer and a 
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web server communicating with each other over the internet) (Bhagwat, 

col. 3, lines 9-15) 

6. Regarding claim 4, Bhagwat further teaches the computer program product of claim 

2, wherein: 

an act of receiving a request for the media content to be delivered to a 

second client presentation system; (Bhagwat teaches a client computer 

and a web server communicating with each other over the internet) 

(Bhagwat, col. 3, lines 9-15) 

an act of determining that the transcoding parameters to be applied to the 

requested media content prior to delivery to the second client presentation 

system are the same as the transcoding parameters that were applied to 

the requested media content prior to delivery to the first client presentation 

system; and(Bhagwat teaches first checking a cache after a request is 

recieved by a client for a media object. If the media object transcoded with 

the required parameters is cached then the cached media object is 

provided to the requesting client.)(Bhagwat, col. 5, lines 50-67) 

7. Regarding claim 5, Bhagwat further teaches the computer program product of claim 

2, wherein: 
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the requested media content is video media. (Bhagwat teaches a client 

computer with the ability to request video content) (Bhagwat, col. 6, lines 

19-25) 

8. Regarding claim 6, Bhagwat further teaches the computer program product of claim 

2, wherein: 

the identified transcoding parameters includes at least video size 

parameters. (Bhagwat teaches various transcoding parameters including 

the resolutions of a media object.)(Bhagwat, col. 5, lines 15-25; col. 6, 

lines 5-15) 

9. Regarding claim 7, Bhagwat further teaches the computer program product of claim 

2, comprising: 

prior to the act of transcoding, an act of determining that a transcoded 

representation of the requested media content transcoded using the 

identified transcoding parameters does not already exist. (Bhagwat 

teaches checking if a request media file is cached at the requested 

resolution or transcoding level. These parameters are what is used to 

transcode the media file.)(Bhagwat, col. 5, lines 50-60) 
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10. Regarding claim 8, Bhagwat further teaches the computer program product of claim 

2, wherein: 

the act of identifying transcoding parameters comprises an act of selecting 

a transcoding profile from a set of pre-existing transcoding profiles. 

(Bhagwat teaches choosing a set of transcoding parameters based on 

user's preferences.)(Bhagwat, col. 13, lines30-40) 

11. Regarding claim 9, Bhagwat further teaches the computer program product of claim 

2, comprising: 

an act of reading one or more transcoding parameters from the request; 

and (Bhagwat teaches a client computer sending a request to a server 

for a requested media file. The server then, using a user's preferences, 

transcodes the media file and transmits it back to the requesting 

client.)(Bhagwat, col. 13, lines 30-40;) 

an act of identifying the one or more transcoding parameters from the 

request as being the identified transcoding parameters to be applied. 

(Bhagwat teaches choosing a set of transcoding parameters based on 

user's preferences.)(Bhagwat, col. 13, lines30-40) 

Claim Rejections - 35 USC§ 103 
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The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

12.Claim 11 rejected under 35 U.S.C. 103(a) as being unpatentable over Bhagwat 

et al. US Patent 6,563,517 (hereinafter referred to as Bhagwat) in view of 

Garofalakis et al. US Patent 5,845,279 (hereinafter referred to as Garofalakis) 

13. Regarding claim 11, Bhagwat teaches a method comprising: 

an act of receiving a request for media content to be delivered to a client 

presentation system for media content;(Bhagwat teaches receiving a 

request for media to be sent to a client)(Bhagwat, col. 3, lines 9-15) 

(Bhagwat also teaches using a computer readable medium to implement 

the invention)(Bhagwat, col. 14, lines 1-10) 

after receiving the request, an act of identifying transcoding parameters to 

be applied to the requested media content prior to delivery to the client 

presentation system; (Bhagwat teaches using various parameters 

transcode media before it is delivered to a requesting client)(Bhagwat, 

col. 3, lines 9-20; col. 5, lines 39-45) 
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an act of determining that the transcoding parameters to be applied to the 

requested media content prior to delivery to the client presentation system 

are the same as transcoding parameters that are being applied to the 

requested media content prior to delivery to another client presentation 

system; and(Bhagwat teaches checking if a request media file is cached 

at the requested resolution or transcoding level. These parameters are 

what is used to transcode the media file.)(Bhagwat, col. 5, lines 50-60) 

Bhagwat does not teach: 

an act of delivering the transcoded media content to both client 

presentation systems concurrently. 

In an analogous art, Garfalakis teaches: 

an act of delivering the transcoded media content to both client 

presentation systems concurrently.(Garofalakis teaches the ability to 

deliver media concurrently to multiple systems)(Garofalakis, col. 2, lines 

50-55) 

At the time of the invention, it would have been obvious to one of 

ordinary skill in the art, having the teachings of Bhagwat and Garfalakis 

before him or her, to modify Bhagwat to include the teachings of 

Garfalakis because this would create a system that would schedule and 
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transmit various media segments of different popularity and lengths at 

different times. (Garfalakis, col. 2, lines 60-63) 

14.Claim 10 rejected under 35 U.S.C. 103(a) as being unpatentable over Bhagwat 

et al. US Patent 6,563,517 (hereinafter referred to as Bhagwat) in view of 

Krishnaswamy et al. US Patent 6,909,708 (hereinafter referred to as 

Krishnaswamy) 

15. Regarding claim 10, Bhagwat further teaches the computer program product of 

claim 2, comprising: 

an act of incrementally performing further transcoding of the pre-existing 

base transcoded version in accordance with a remaining portion of the 

identified transcoding parameters. (Bhagwat teaches incrementally 

transcoding a file)(Bhagwat, col. 12, lines 14-16) 

Bhagwat does not teach: 

an act of selecting a pre-existing base transcoded version of the 

requested media content that has been transcoded in accordance with 

only a portion of the identified transcoding parameters; and 

In an analogous art, Krishnaswamy teaches: 

IPR2023-00330 Page 00093



Application/Control Number: 12/713,637 

Art Unit: 2455 

Page 13 

an act of selecting a pre-existing base transcoded version of the 

requested media content that has been transcoded in accordance with 

only a portion of the identified transcoding parameters; and 

(Krishnaswamy teaches to use a base file that has already been 

transcoded, and convert the base file into various 

formats.)(Krishnaswamy, col. 135, lines 25-35) 

At the time of the invention, it would have been obvious to one of 

ordinary skill in the art, having the teachings of Bhagwat and 

Krishnaswamy before him or her, to modify Bhagwat to include the 

teachings of Krishnaswamy because this would create a system where 

users can manage and control a network while a network operator can 

maintain network quality and routing selection (Krishnaswamy, col. 2, 

lines 60-63) 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to CHARLES MURPHY whose telephone number is 

(571 )270-5444. The examiner can normally be reached on 8AM - 5PM Monday -

Friday. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Saleh Najjar can be reached on 571-272-4006. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/CHARLES MURPHY/ 
Examiner, Art Unit 2441 
10/14/2010 

/saleh najjar/ 
Supervisory Patent Examiner, Art Unit 2455 
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jl14 i157 j(content or media or file) jU&PGPUB; jAND !ON j2010/10/07 
I ! lnear5 (transcod$3 or IUSPAT; ! ! 118:30 
! I !convert$3) (deliver$3 or lusocR; FPRS; ! ! ! 
I ! lsend$3 or transmit$3) IEFD; JFD; ! ! I 
! i jnear5 ( concurrent$3 or !DERWENT; ! ! ! 
! ! !simultan$4) @ay<"1999" !IBM TDB ! ! ! 

!AND !ON !2010/10/07 
i I !18:30 

! ! !USOCR; FPRS; l ! i 

II I I[~~; I I I 
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!L16 :22 !(content or media or file :U&PGPUB; !AND !ON !2010/10/07 
j i jor audio or video or iUSPAT; ! ! j18:31 
! i !movie) near5 (transcod$3 !USOCR; FPRS; ! ! ! 
! i jor convert$3) same jEFD; JFD; ! ! ! 
! ! !(deliver$3 or send$3 or !DERWENT; ! ! ! 
! i !transmit$3) near5 !I BM TDB ! ! ! 
! ! !(concurrent$3 or simultan ! - ! ! ! 
! i !$4) @ay< 11 199911 ! ! ! ! 

: ~ ' ~ ~ ~ : ) 

.,,_lu 7 1_1 l( 11

5845279
11

).PN. !u&PGPUB; !OR !OFF !2010110101 
j : j jUSPAT; USOCR j I j18:35 

'us lo 117 $3 'U&ffiPUB 'ANo ION 12010110101 II I I oonrurent I~~~~; I I 118 

35 

!L19 !O !17 concurent$4 [U&PGPUB; !AND !ON !2010/ 10/07 
! ! ! !usPAT· ! ! !rn-35 

H i ~ ~ ' ~ l I · 
i i i !USOCR; FPRS; i i i 
! ! ! !Er::Y'I· Jr::Y'I· ! ! ! :~ : ~ : rv, rv, ~ i i 

! i ! [DERWENT; ! ! ! 
! i ! ll BM TDB ! ! ! 

!AND !ON !2010/10/07 

II I 1~g~7; I I 1
18 35 

!s1 1_1 !( 11 20090254672 11 ).PN. [U&PGPUB; jOR !OFF !2010/10/07 
I : j jUSPAT; USOCR j I j14:44 
1S2 !(''5088052 11 I 11 5355472 11 I !U&PGPUB; [AND !ON !2010/10/07 

!" 5442771 11 11 5530852 11 ! USPAT; !14 :48 
111 5701451 11 11 5708845 11 lUSOCR; FPRS; 
1

11 5710918 11 11 5737619 11 !EFD; JFD; 
111 5745908 11 11 5758110 11 !DERWENT· 
1

11 5761555 11 11 5761655 11 

111 5793964 11 11 5819261 11 

Ill 5822436 11 11 5845084 11 

!" 5845299 11 
II 5860068 11 

!" 5860073 11 
II 5861 881 11 

!" 5862325 11 
II 5864337 11 

!"587055211 11 5880740 11 

l::;~~~~~6:: ::;~~~:;~:: 
I::;~~~:~~:: :: ;~;~~ ~6:: 
Ill 5943680 11 11 5943680 11 

ill 5956737 11 
II 5956737 11 

1
11 6009436 11 11 6456305 11 

ill 6484149 11 
II 656351 711 

1
11 6591280 11 11 6591280 11 

ill 6623529 11 
II 6623529 11

) 

IPN. 
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1S3 12 1S2 (transcod$4) IU&PGPUB; !AND ION 12010110;07 
d i I jUSPAT; l l 114:49 
l i l lUSOCR· FPRS· I I i 
d I ~ ~ . ' . ' ~ l I 
l i l 1EFD, JFD, i i i 
l i l I DERWENT; I I i 
• I l I i1 BM TDB l l I 
iS4 i74 ic'5088052" I "5355472" I iu&~PUB; iAND ioN i2010/10/07 
l i !"5442771" "5530852" [USPAT; l i !14:51 
l i !"5701451" "5708845" lusocR· FPRS· I I i : ~ : ~ : , , ~ : ! 
l i l"5710918" "5737619" lEIY"'\- JIY"'\- l i i :~ : ~ : rv, rv, ~ i i 

l i !"5745908" "5758110" [DERWENT; I I i 
l i !"5761555" "5761655" ll BM TDB l i i 
I i 1"5793964" "5819261" i - I I I 
I : !"5822436" "5845084" I I I : 
I i 1"5845299" "5860068" I I I I 
I : !"5860073" "5861881" I I I : 
I : !"5862325" "5864337" I I I : 
I i 1"5870552" "5880140" I I I I 
I : !"5884337" "5890110" I I I : 
I i 1"5890110" "5895476" I I I I 
I : !"5895476" "5895477" I I I : 
I i 1"5903892" "5937160" I I I I 
I : !"5943680" "5943680" I I I : 
I i 1"5956737" "5956737" I I I I 
I : !"6009436" "6456305" I I I : 
I i 1"6484149" "6563517" I I I I 
I : !"6591280" "6591280" I I I : 
! I !"6623529" "6623529") I ! ! ! 
I i IPN. i ! ! I 
!S5 !1 !S4 (transcod$4 same IU&PGPUB; !AND !ON !2010/10/07 . 
! I !cache) jUSPAT; I I !14:51 
l i l lUSOCR· FPRS· l i i : ~ : ~ : , , ~ \ \ 

l i l lEFD· JFD· l i i : ~ : ~ : , , ~ \ ! 
I i I I DERWENT; I I I 
I i I 11 BM TDB l i I 

: ~ ' ~ ' ~ 1 ) 
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•·1R~f·#····1H·it~·····is~~r~h··a~~r~················10s~·······························1 D~f~·~lt·····················1p1~·~~1~····iri~·~·st·~~p··········1 
I ! I ! !Operator ! I I • i L 1 ........... [7 ............ i ( t ranscod$3) .. same------· [ US-PGPUB; ............... jAND ............................ [oN .............. i201·0109/ 23 .............. I 
I ! l(fly) @ay< "1999" !USPAT; ! ! 109:46 I 
I I I lusocR· FPRS· I I I I 
I I I lEPO· JP(} ' I I I I : ~ : ! ~ , , ~ i : I 
! ! ! !DERWENT; ! ! I I 
! I ! 11 BM TDB I I I I 
il2 !2595 l(transcod$3 or iuS-ffiPUB; iAND ioN i2010/09/23 I 
I I lconvert$3) same IUSPAT; I I 109:46 I 
I ! l(fly)@ay<"1999" !USOCR;FPRS; ! ! I I 
I I I I EPO· JPO· I I I I 

: ~ i I ~ ' ' ~ i l ! 
I I I I DERWENT; I I i I 
! I ! 11 BM TDB I I I I 
il3 !680 !(transcod$3 or iuS-ffiPUB; iAND ioN !2010/09/23 I 
I I iconvert$3) nears IUSPAT; I I 109:47 I 
I ! l(fly) @ay<"1999" !USOCR; FPRS; ! ! I I 
! I ! I EPO· JPO· I I ! I 
: ~ l i ~ ' ' ~ l : I 
I ! I !DERWENT; I I I I 
I I I II BM TDB I I i I 
IL4 !680 l(transcod$3 or iuS-ffiPUB; iAND ioN !2010/09/23 I 
I I lconvert$3) nears iuSPAT; I I lo9:47 I 
! ! !(fly) @ay<"1999" !USOCR; FPRS; ! ! ! I 
I I I I EPO· JPO· I I I I 

; ~ \ l ~ ' ' ~ \ : I 

! ! ! !DERWENT; ! ! ! I 
l ! I !1 BM TDB ! ! I I 
il5 1183 i4 (transcod$3 or !US-ffiPUB; !AND ION i2010/09/23 I 

·, 
1 

• $3) · 1USP'AT 1 1 ·09 47 · I ! 1convert . t 1. I ; I I I : I 
I I I lusocR· FPRS· I I i I : ~ : ! ~ , , ~ i : I 
I i I IEPQ· JPO· I I I I : ~ ! i ~ , , ~ ! : I 
! ! ! !DERWENT; ! ! ! I 
l ! I !1 BM TDB ! ! I I 
jL6 !2 is (multimedia or iuS-ffiPUB; iAND ioN i2010/09/23 I 
I ! lmulti!media or !USPAT; ! ! 109:48 I 
: ~ : ! . . ~ ~ i : I 
I I 1aud10 or video or iUSOCR; FPRS; I I I I 
! ! !image) same !EPO; JPO; ! ! ! I 
! I !(transcod$3) !DERWENT; I I ! I 
I I I 11 BM TDB I I I I 

:~ i i ) - ~ ) i ! 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Is1 !66 IUS-5088052-$.DI o. luS-ffiPUB; !AND loN 12010102102 I 
! ! !ORUS-5355472-$. !USPAT; ! ! !14:10 I 
! I !01 o. OR us. lusocR; FPRS; I I ! I 
I I I5530852-$.DI D. OR lEPO; JPO; I I I I 
I I luS-5701451-$.DI o. !DERWENT; I I I I 
I I IOR US-5708845-$. ll BM TDB I I i I 
! I !DID. OR US- I - I I I I 
I I I5710918-$.DID. OR I I I I I 
I I luS-5737619-$.010. I I I I I 
I I !OR US-5745908-$. I I I i I 
! I !DID. OR US- I I I I I 
I I I5758110-$.DID. OR I I I I I 
I ! luS-5761655-$.010. ! ! ! I I 
I I loR US-5793964-$. I I I ! I 
! I !DID. OR US- I I I I I 
I I I5819261-$.DID. OR I I I I I 
I ! luS-5822436-$.DI o. ! ! ! I I 
I I loR US-5845084-$. I I I ! I 
! I !DID. OR US- I I I I I 
I I 15845299-$. DID. OR I I I I I 
I ! luS-5860068-$.DI o. ! ! ! I I 
I I loR US-5860073-$. I I I ! I 
! I !DID. OR US- I I I I I 
I I l5861881-$.DID. OR I I I I I 
I ! luS-5862325-$.DI o. ! ! ! I I 
! I !OR US-5864337-$. l l I ! I 
I I I01D.ORUS- I I I I I 
I I 15870552-$. DID. OR I I I I I 
I I IUS-5880740-$.DI D. I I I i I 
! I !OR US-5890170-$. l l I I I 
I I I01D.ORUS- I I I I I 
I I I5895476-$.DI D. OR I I I I I 
I I IUS-5895477-$.DI D. I I I i I 
I I loR US-5903892-$. I I I I I 
! I !DID. OR US- I I I I I 
I I I5937160-$.DID. OR I I I I I 
I I IUS-5943680-$.DI D. I I I i I 
! I !OR US-5956737-$. l l I I I 
I I I01D.ORUS- I I I I I 
I I 16009436-$. DID. OR I I I I I 
I I IUS-6456305-$.DI D. I I I i I 
! I !OR US-6563517-$. l l I I I 
I I I01D.ORUS- I I I I I 
I ! I6591280-$.DID. OR ! ! ! I I 
I I iuS-6623529-$.DI o. I I I ! I 
iS2 !4 iuS-5442771-$.DI o. ius.FDPUB; iAND loN !2010102102 I 
I I loR US-6484149-$. lusPAT; I I 114:11 I 
I i 1DI D iusocR· FPRS· I i i I : ~ : ! . ~ , , ~ i : I 
I I I I EPO· JPO· I I i I : ~ l i ~ ' ' ~ l : I 
I ! I !DERWENT; I I I I 
I i i ll BM TDB I i i I 

:~ ~ ) ~ - ~ i : I 
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1S3 !7o 1s1 or S2 luS-ffiPUB; !AND loN 12010102102 I 
! ! ! !USPAT; ! ! !14:42 I 
I i I lusocR· FPRS· I I ! I : ~ ! i ~ , , ~ ! : I 
I i I i EPO· JPO· i i i I : ~ l i ~ ' ' ~ l : I 
I ! I !DERWENT; I I I I 
I i I II BM TDB I I i I 
iS4 lo iS3 (transcod$3 iuS-ffiPUB; iAND ioN 12010102102 I 
! ! !same concurrent or !USPAT; ! ! !14:43 I 
! ! !simultaneous$3 !USOCR; FPRS; ! ! ! I 
! I !same (alternate or lEPO; JPO; I I ! I 
I I !different) nears !DERWENT; I I I I 
I I lformat) llBM_TDB I I I I 
jS5 io jS3 (transcod$3 iuS-ffiPUB; IAND ION i2010102102 I 
! I !same (alternate or IUSPAT; I I !14:43 I 
I ! !different) nears !USOCR; FPRS; ! ! I I 
! ! !format) !EPO; JPO; ! ! ! I 
! I ! I DERWENT; I I ! I 
I I I 11 BM TDB I I I I 
iS6 12 iS3 (transcod$3) iuS-ffiPUB; iAND ioN i2010102102 I 
I ! I !USPAT; ! ! !14:44 I 
I i I lusocR· FPRS· I I i I 

: ~ i I ~ ' ' ~ i l ! 
l~, l l, ~EPO; JPO; ~ I l !, 

I ! I !DERWENT; ! ! ! I 
I I I 11 BM TDB I I I I 
isa .......... (53 ......... l((transcod$3) .. same ..... [uS-ffiPUB; ............... [AND ............................ [oN ............... i201·0104/01 ............... I 
I ! !(format) same !USPAT; ! ! !15:27 I 
I I !(analog or wav)) lusocR; FPRS; I I I I 
I i l@ay<"1999" IEPO· JPO· I I i I : ~ : ! ~ , , ~ i : I 
! ! ! !DERWENT; ! ! i I 
! I ! 11 BM TDB I I I I 
•iS9 ............ !1 ............. 1("6909708").PN .............. fUS-ffiPUB; ............... [oR ............................... [oFF ............ i2010/04/06 ............... 1 

I ! I !USPAT; USOCR ! ! !14:25 I 
• is1 o -------- ! 1------------- [S9 ·client---------------------------------i US- ffiPUB; ---------------~ND---------------------------- !oN -------------- i201 0/ 04/ 06 --------------- I 
! ! ! !USPAT; ! ! !15:44 I 
I i I lusocR· FPRS· I I ! I : ~ ! i ~ , , ~ ! : I 
I i I iEPO· JPO· I I i I : ~ l i ~ ' ' ~ l : I 
I ! I !DERWENT; I I I I 
I i I II BM TDB I I i I 

~ ~ ....................................................... ~ .......................................... ~ ) ................................................................................................................................................................ ~ ...................... - .................................................................................... , ~ ...................................................................................................................... , ~ .......................................................... -..- : ................................................................................................................................. ~ ! 
!S11 !1 !S9 computer !US-ffiPUB; !AND !ON !2010/04/06 I 
l ! I !USPAT; ! ! l15:48 I 
I ! I !usocR· FPRS· ! ! i I : ~ : i ~ , , ~ i : I 
I i I IEPQ· JPO· I I i I 

; ~ \ l ~ ' ' ~ \ : I 

! ! ! !DERWENT; ! ! ! I 
l ! I !1 BM TDB ! ! I I 

:~ : ) : - ~ i ~ I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
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!s12 !o !S9 computer same !US-ffiPUB; !AND !ON 12010/04/06 I 
l I lprefered !USPAT; ! I 115:51 I 
I I I !usocR· FPRS· ! I : I : ~ : i ~ , , ~ i : I 
I I I I EPO· JPO· I I i I 

; ~ \ l ~ ' ' ~ \ : I 

! I I !DERWENT; ! I I I 
l I I !1 BM TDB ! I I I 
: ~ ".._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.,., :.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._, ~ ".._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.,.. ~ ".._.._.._.._.._.._.._ - .._.._ ..................................................... : ".._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._, : ".._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._"'-' ~ .._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._, ! 
IS13 lo IS9 computer same IUS-ffiPUB; !AND ION 12010/04/06 I 
! I !preffered !USPAT; ! I 115:51 I 
I i I lusocR· FPRS· I I I I : ~ : ! ~ , , ~ i : I 
I I I I EPO· JPO· I I i I : ~ ! i ~ , , ~ ! : I 
! I I !DERWENT; ! I I I 
I I I !1 BM TDB ! I I I 
is14 lo iS9 computer same iuS-ffiPUB; iAND ioN i2010/04/06 I 
I I !preferred !USPAT; ! I !15:51 I 
I i I lusocR· FPRS· I I i I 

: ~ i I ~ ' ' ~ i l ! 
l~ l l ~EPO; JPO; ~ I l ! 
! I I !DERWENT; ! I I I 
I I I 11 BM TDB I I I I 
is15 lo IS9 computer same juS-ffiPUB; jAND ioN i2010/04/06 I 
I I lperferred !USPAT; ! I !15:52 I 
I i I lusocR· FPRS· I I i I 

: ~ i I ~ ' ' ~ i l ! 
l~, l l, ~EPO; JPO; ~ I l !, 

I I I !DERWENT; ! I I I 
I I I 11 BM TDB I I I I 
: : ................................... ~ ............................... : ......................................................................................................... ~ ................ - ......................................................... ~ ............................................................................... ~ ............................................. ~ ....................................................................................... ! 
!S16 IO IS9 computer same !US-ffiPUB; !AND ION 12010/04/06 I 
I I lembodiement !USPAT; ! I !15:52 I 
I i I lusocR· FPRS· I I i I 
I I I I EPO· JP(} ' I I I I : ~ : ! ~ , , i i : I 
! I I !DERWENT; ! I i I 
! I I 11 BM TDB I I I I 
: ~ ....................................................... ~ .............................................. ~ ................................................................................................................................................................ ~ ........................ - ..................................................................................... ~ ...................................................................................................................... ~ ................................................................... ~ .............................................................................................................................. '"' ! 
!S17 IO IS9 computer with !US-ffiPUB; !AND ION 12010/04/06 I 
! I !preferred !USPAT; ! I 115:52 I 
I i I lusocR· FPRS· I I i I 

; ~ \ l ~ ' ' ~ \ : I 

I I I IEPO· JPO· I I I I 
: ~ i I ~ ' ' ~ i l ! 
I i I I DERWENT; I I i I 
! I I 11 BM TDB I I I I 

: ~ ....................................................... ~ ............................................. i ................................................................................................................................................................ ~ ......................... - ..................................................................................... ~ ....................................................................................................................... ~ .............................................................. : ................................................................................................................................... I 
!S18 lo IS9 computer and !US-ffiPUB; !AND ION !2010104/06 I 
I I !preferred IUSPAT; I I 115:52 I 
I I I ILJSOCR· FPRS· I I I I : ~ ! i ~ , , ~ ! : I 
I I I IEPQ· JPO· I I i I : ~ l i ~ ' ' ~ l : I 
I I I !DERWENT; I I I I 
I i I II BM TDB I I I I 

is19 !155 iwranscod$3) same iuS-ffiPUB; iAND ioN !2010/04/06 I 
I I !(format) same !USPAT; ! I 116:47 I 
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Application Serial No. 12/713,637 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor 

Serial No. 

Filed 

Art Unit 

Confirmation Number 

Examiner 

Title 

Attorney Docket No. 

January 13, 2011 

Commissioner for Patents 
Mail Stop Amendment 
P.O. Box 1450 

Sean Barger 

12/713,637 

February 26, 2010 

2455 

5103 

Charles C. Murphy 

Automated Media Delivery System 

EQUI0016D2 

Alexandria, VA 22313-1450 

RESPONSE TO OFFICE ACTION 

Applicant submits this Response to the Office Action dated October 19, 2010 in 

connection with the above-identified patent application. 

A Listing of Claims begins on Page 2 of this paper, and 

RemarJ<s begin on Page 6 of this paper. 

The Commissioner is authorized to charge any fees that may be due and to credit any 

overpayments to Deposit Account 50-5066 (Order No. EQUI0016D2). Applicant 

considers this document to be filed in a timely manner. 
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LISTING OF CLAIMS 

1. (Currently Amended) A non-transitory computer program product for causing a 

computing system to comprising one or more computer readable media having thereon 

computer executable instructions that, 1ovhen executed by one or more processors of a 

computing system, causes the computing system to perform a method for dynamically 

transcoding transcode media content to be presented on a client presentation system, 

the computer program product method comprising: 

one or more computer-readable physical and/or memory storage media, the one 

or more computer-readable memory media having stored thereon computer-executable 

instructions that. when executed by one or more processors of the computing system, 

cause the computing system to perform the following: 

an act of receiving a request for media content to be delivered to a client 

presentation system, wherein the requested media content has a limited number of 

base transcoding profiles associated therewith, each base transcoding profile 

corresponding to a cached version of the requested media content; 

after receiving the request, an act of identifying transcoding parameters to 

be applied to the requested media content prior to delivery to the client presentation 

system; 

an act of transcoding the requested media content in accordance with the 

identified transcoding parameters, such that the identified transcoding parameters are 

used to perform additional incremental transcoding on top of the base transcoding 

profile; 

an act of causing the transcoded media content to be delivered to the 

client presentation system; and 

· an act of caching the transcoded media content. 

2. (Cancelled). 

2 
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3. (Currently Amended) A computer program product in accordance with claim [[2]] 1, 

wherein the act of receiving a request for media content is performed by receiving the 

request over the Internet. 

4. (Currently Amended) A computer program product in accordance with claim [[2]] 1, 

wherein the client presentation system is a first client presentation system, the method 

further comprising: 

an act of receiving a request for the media content to be delivered to a second 

client presentation system; 

an act of determining that the transcoding parameters to be applied to the 

requested media content prior to delivery to the second client presentation system are 

the same as the transcoding parameters that were applied to the requested media 

content prior to delivery to the first client presentation system; and 

an act of delivering the cached transcoded media content, rather than separately 

transcoding the requested m~dia content again for the second client presentation 

system. 

5. (Currently Amended) A computer program product in accordance with claim [[2]] 1, 

wherein the requested media content is video media. 

6. (Currently Amended) A computer program product in accordance with claim [[2]] 1, 

wherein the identified transcoding parameters includes at least video size parameters. 

7. (Currently Amended) A computer program product in accordance with claim [[2]] 1, 

wherein the method further comprises: 

prior to the act of transcoding, an act of determining that a transcoded 

representation of the requested media content transcoded using the identified 

transcoding parameters does not already exist. 
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8. (Currently Amended) A computer program product in accordance with claim [[2]] 1, 

wherein the act of identifying transcoding parameters comprises an act of selecting a 

transcoding profile from a set of pre-existing transcoding profiles. 

9. (Currently Amended) A computer program product in accordance with claim [[2]] 1, 

wherein the act of identifying transcoding parameters comprises: 

an act of reading one or more transcoding parameters from the request; and 

an act of identifying the one or more transcoding parameters from the request 

as being the identified transcoding parameters to be applied. 

10. (Currently Amended) A computer program product in accordance with claim [[2]] 

1, wherein the act of act of transcoding the requested media content in accordance 

with the identified transcoding parameters comprises: 

an act of selecting a pre-existing base transcoded version of the requested media 

content that has been transcoded in accordance with only a portion of the identified 

transcoding parameters; and 

an act of incrementally performing further transcoding of the pre-existing base 

transcoded version in accordance with a remaining portion of the identified transcoding 

parameters. 

11. (Currently Amended) A method for accessing dynamically transcoding media 

content, the method comprising: 

an act of receiving a request for media content to be delivered to a client 

presentation system for media content, wherein the requested media content has a 

limited number of base transcoding profiles associated therewith, each base transcoding 

profile corresponding to a cached version of the requested media content; 

after receiving the request, an act of identifying transcoding parameters to be 

applied to the requested media content prior to delivery to the client presentation 

system; 
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an act of determining that the transcoding parameters to be applied to the 

requested media content prior to delivery to the client presentation system are the 

same as transcoding parameters that are being applied to the requested media content 

prior to delivery to another client presentation system; [[and]] 

an act of transcoding the requested media content in accordance with the 

identified transcoding parameters, such that the identified transcoding parameters are 

used to perform additional incremental transcoding on top of the base transcoding 

profile; and 

an act of delivering the transcoded media content to both client presentation 

systems concurrently. 

5 
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REMARKS 

Applicants respectfully request further examination and reconsideration in view of the 

above amendments and arguments set forth fully below. 

Claim Rejections under 35 U.S.C. § 101 

Within the Office Action, Claims 1-11 were rejected under 35 USC 101 for allegedly 

being directed to nonstatutory subject matter. Applicants amend the claims herein, 

thereby rendering the rejection moot. 

Claim Rejections under 35 U.S.C. § 102(e) 

Also within the Office Action, Claim 1 was rejected under 35 U.S.C. § 102(e) as being 

anticipated by United States Patent No. 6,563,517 to Bhagwat (hereinafter referred to 

as "Bhagwat"). 

"A claim is anticipated only if each and every element as set forth in the claim is found, 

either expressly or inherently described, in a single prior art reference." Verdegaal Bros. 

v. Union Oil Co. of California, 814 F.2d 628, 631 (Fed. Cir. 1987). 

The Applicants respectfully traverse this rejection because each and every element set 

forth in Claim 1 is not found in Bhagwat, neither expressly nor inherently described. 

Specifically, Bhagwat does not describe transcoding of content based on transcoding 

parameters included in a request for content, wherein requested media that has 
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associated with it a limited set of transcoding profiles, each corresponding to a limited 

number of base transcoding profiles, and performing transcoding by performing 

additional incremental transcoding on top of the base transcoding, nor does the 

Examiner suggest that he does. 

For at least this reason, Claim 1 is not anticipated by Bhagwat. 

Claim Rejections under 35 U.S.C. § 103 

Also within the Office Action, Claims 2-9 were rejected under 35 U.S.C. § 103(a) as 

being unpatentable over Bhagwat. 

To establish a prima facie case of obviousness of a claimed invention, all the claimed 

features must be taught or suggested by the prior art. In re Royka, 490 F.2d 981, 180 

USPQ 580 (CCPA 1974). The Applicants respectfully traverse this rejection because 

Bhagwat does not disclose all of the limitations of Claims 2-9. 

Specifically Bhagwat does not teach or suggest transcoding of content based on 

transcoding parameters included in a request for content, wherein requested media that 

has associated with it a limited set of transcoding profiles, each corresponding to a 

limited number of base transcoding profiles, and performing transcoding by performing 
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additional incremental transcoding on top of the base transcoding, nor does the 

Examiner suggest that he does. 

For at least this reason, Claims 2-9 are not rendered obvious by Bhagwat. 

Also within the Office Action, Claim 11 was rejected under 35 U.S.C. § 103(a) as being 

unpatentable over Bhagwat in view of United States Patent No. 5,845,279 to 

Garofalakis et al. (hereinafter referred to as "Garofalakis''). The Applicants respectfully 

traverse this rejection neither Bhagwat nor Garofalakis, neither alone nor in 

combination, disclose all of the limitations of Claim 11. 

Specifically neither Bhagwat nor Garofalakis teach or suggest transcoding of content 

based on transcoding parameters included in a request for content, wherein requested 

media that has associated with it a limited set of transcoding profiles, each 

corresponding to a limited number of base transcoding profiles, and performing 

transcoding by performing additional incremental transcoding on top of the base 

transcoding, nor does the Examiner suggest that he does. 

For at least this reason, Claim 11 is not rendered obvious by a hypothetical combination 

of Bhagwat and Garfalakis. 
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Also within the Office Action, Claim 10 was rejected under 35 U.S.C. § 103(a) as being 

unpatentable over Bhagwat in view of United States Patent No. 6,909,708 to 

Krishnaswamy et al. (hereinafter referred to as "Krishnaswamy''). The Applicants 

respectfully traverse this rejection neither Bhagwat nor Krishnaswamy, neither alone 

nor in combination, disclose all of the limitations of Claim 10. 

Specifically neither Bhagwat nor Krishnaswamy teach or suggest transcoding of content 

based on transcoding parameters included in a request for content, wherein requested 

media that .has associated with it a limited set · of transcoding profiles, each 

corresponding to a limited number of base transcoding profiles, and performing 

transcoding by performing additional incremental transcoding on top of the base 

transcoding, nor does the Examiner suggest that he does. 

For at least this reason, Claim 10 is not rendered obvious by a hypothetical combination 

of Bhagwat and Krishnaswamy. 

For the record, the Applicant respectfully traverses any and all factual assertions in the 

file that are not supported by documentary evidence. Such include assertions based on 

findings of inherency, assertions based on Official Notice, and any other assertions of 

what is well known or commonly known in the prior art. 
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Additionally, the foregoing amendments are made solely in the interest of expediency, 

in recognition of the Office policy of compact prosecution. They do not indicate 

agreement by Applicant with the Office's position, nor do they reflect intent to forsake 

Claim scope. In fact, Applicant expressly reserves the right to pursue patent protection 

of a scope it is reasonably entitled to in future submissions to the Office. 

CONCLUSION 

Applicant respectfully posits that the pending claims have been distinguished from the 

art of record, and that all objections to and rejections of the claims have been 

overcome. Accordingly, Applicant respectfully requests allowance. Should the 

Examiner deem it helpful he is encouraged to contact Applicant's attorney at (650) 474-

8400. 

Customer No. 22862 

Respectfully submitted, 

Michael A. Glenn 

Reg. No. 30,176 
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Examiner 
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Applicant(s) 
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2455 
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Period for Reply 
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after SIX (6) MONTHS from the mailing date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
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3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 
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5)0 Claim(s) __ is/are allowed. 

6)[8J Claim(s) 1 and 3-11 is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

11 )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U .S.C. § 119(a)-(d) or (f). 

a)O All b)O Some * c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 

*Seethe attached detailed Office action for a list of the certified copies not received. 

Attachment{s) 

1) [8J Notice of References Cited (PTO-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PTO-948) 

4) 0 Interview Summary (PTO-413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application 3) 0 Information Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 08-06) 

6) 0 Other: __ . 

Office Action Summary Part of Paper No./Mail Date 20110316 
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1. This Office Action is responsive the Amendment filed on 01/13/2011. Claims 1 and 

3-11 have been amended. Claims 1 and 3-11 remain pending for examination. Claim 2 

has been withdrawn from examination by applicant. 

Claim Objections 

Claims 1 and 3-10 objected to because of the following informalities: The parent 

claim of claims 3-10 recites a "non-transitory computer program product" while claims 3-

10 recite a "computer program product". Claim 1 also recites a non-transitory computer 

program product comprising one ore more computer readable physical and/or memory 

storage media. The use of the term "and/or" is confusing and appropriate correction is 

required. 

Claim Rejections - 35 USC § 101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

Claim 1 and 3-1 O is rejected under 35 U.S.C. 101 because the claimed 

invention is directed to non-statutory subject matter. 

As per claim 1, the claim limitation recites "computer readable physical and/or memory 
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storage media". However, the usage of the phrase ""computer readable physical and/or 

memory storage media" is broad enough to include both "non-transitory" and "transitory" 

(moving electrons, etc) media. Although the preamble of the claim recites a non

transitory computer program product, the first limitation in claim 1 recites a computer 

readable and/or memory storage media. The specification does not clearly limit the 

utilization of a non-transitory computer readable medium and, thus does not constitute 

functional descriptive material. Therefore, when the broadest reasonable interpretation 

of a claim covers a signal per se, the claim must be rejected under 35 U.S.C. § 101 as 

covering non-statutory subject matter. See In re Nuijten, 500 F.3d 1346, 1356-57 (Fed. 

Cir. 2007) (transitory embodiments are not directed to statutory subject matter). 

A claim drawn to such a computer readable medium that covers both transitory 

and non-transitory embodiments may be amended to narrow the claim to cover only 

statutory embodiments to avoid a rejection under 35 U.S.C. § 101 by adding the 

limitation "non-transitory' to the claim. Cf Animals - Patentability, 1077 Off. Gaz. Pat. 

Office 24 (April 21, 1987) Specifically, the Applicant may amend the first limitation of 

claim 1 to read a "non-transitory computer readable physical and/or memory 

storage media" or the like to further narrow the claim to cover only statutory 

embodiments. 

The dependent claims included in the statement of rejection but not specifically 

addressed in the body of the rejection have inherited the deficiencies of their parent 

claim and have not resolved the deficiencies. Therefore, they are rejected based on the 

same rationale as applied to their parent claims above. 
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The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1. Claims 1 and 3-10 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Bhagwat et al. US Patent 6,563,517 (hereinafter referred to as Bhagwat) in 

view of Krishnaswamy et al. US Patent 6,909,708 (hereinafter referred to as 

Krish naswamy) 

2. Regarding claim 1, Bhagwat teaches an computer program product when executed 

causes a computer system to perform a method comprising: 

one or more computer-readable physical and/or memory storage media, 

the one or more computer-readable memory media having stored thereon 

computer executable instructions that, when executed by one or more 

processors of the computing system, cause the computing system to 

perform the following (Bhagwat, col. 3, lines 9-15) (Bhagwat teaches 

using a computer readable medium to implement the invention)(Bhagwat, 

col. 14, lines 1-10): 
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an act of receiving a request for media content to be delivered to a client 

presentation system; (Bhagwat teaches receiving a request for media to 

be sent to a client) 

after receiving the request, an act of identifying transcoding parameters to 

be applied to the requested media content prior to delivery to the client 

presentation system; (Bhagwat teaches using various parameters 

transcode media before it is delivered to a requesting client)(Bhagwat, 

col. 3, lines 9-20; col. 5, lines 39-45) 

an act of causing the transcoded media content to be delivered to the 

client presentation system; and (Bhagwat teaches delivering the 

requested transcoded content to the requesting client))(Bhagwat, col. 3, 

lines 9-20; col. 5, lines 39-45; cool 6, lines 45-50) 

an act of caching the transcoded media content. (Bhagwat teaches 

caching a transcoded media file)(Bhagwat, col. 5, lines 15-25 and 50-57; 

cool 6, lines 45-50) 
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the act of receiving a request for media content wherein the requested 

media content has a limited number of base transcoding profiles 

associated therewith, each base transcoding profile corresponding to a 

cached version of the requested media content; (Bhagwat teaches a multi 

resolution cache in a transcoding proxy. This multi resolution cache stores 

the original (base) file that is to be transcoded as well as various reduced 

resolution versions of the original file that have been transcoded for 

specific devices. The parameters used to transcode this base file into a 

specified media can be considered transcoding profiles used to transcode 

the base file. )(Bhagwat, col. 5, lines 10-25 and 50-57; cool 6, lines 45-

50, col. 13, lines 20-40) 

Bhagwat does not teach: 

an act of transcoding the requested media content in accordance with the 

identified transcoding parameters, such that the identified transcoding 

parameters are used to perform additional incremental transcoding on top 

of the base transcoding profile; 

In an analogous art, Krishnaswamy teaches: 
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an act of transcoding the requested media content in accordance with the 

identified transcoding parameters, such that the identified transcoding 

parameters are used to perform additional incremental transcoding on top 

of the base transcoding profile; (Krishnaswamy teaches to use a base file 

that has already been transcoded, and convert the base file into various 

formats.)(Krishnaswamy, col. 135, lines 25-35) 

At the time of the invention, it would have been obvious to one of 

ordinary skill in the art, having the teachings of Bhagwat and 

Krishnaswamy before him or her, to modify Bhagwat to include the 

teachings of Krishnaswamy because this would create a system where 

users can manage and control a network while a network operator can 

maintain network quality and routing selection (Krishnaswamy, col. 2, 

lines 60-63) 

3. Regarding claim 3, Bhagwat-Krishnaswamy further teaches the computer program 

product of claim 1, wherein: 

the act of receiving a request for media content is performed by receiving 

the request over the Internet. (Bhagwat teaches a client computer and a 

IPR2023-00330 Page 00131



Application/Control Number: 12/713,637 

Art Unit: 2455 

Page 8 

web server communicating with each other over the internet) (Bhagwat, 

col. 3, lines 9-15) 

4. Regarding claim 4, Bhagwat-Krishnaswamy further teaches the computer program 

product of claim 1, wherein: 

an act of receiving a request for the media content to be delivered to a 

second client presentation system; (Bhagwat teaches a client computer 

and a web server communicating with each other over the internet) 

(Bhagwat, col. 3, lines 9-15) 

an act of determining that the transcoding parameters to be applied to the 

requested media content prior to delivery to the second client presentation 

system are the same as the transcoding parameters that were applied to 

the requested media content prior to delivery to the first client presentation 

system; and (Bhagwat teaches first checking a cache after a request is 

received by a client for a media object. If the media object transcoded with 

the required parameters is cached then the cached media object is 

provided to the requesting client.)(Bhagwat, col. 5, lines 50-67) 

5. Regarding claim 5, Bhagwat-Krishnaswamy further teaches the computer program 

product of claim 1, wherein: 
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the requested media content is video media. (Bhagwat teaches a client 

computer with the ability to request video content) (Bhagwat, col. 6, lines 

19-25) 

6. Regarding claim 6, Bhagwat-Krishnaswamy further teaches the computer program 

product of claim 1, wherein: 

the identified transcoding parameters includes at least video size 

parameters. (Bhagwat teaches various transcoding parameters including 

the resolutions of a media object.)(Bhagwat, col. 5, lines 15-25; col. 6, 

lines 5-15) 

7. Regarding claim 7, Bhagwat-Krishnaswamy further teaches the computer program 

product of claim 1, comprising: 

prior to the act of transcoding, an act of determining that a transcoded 

representation of the requested media content transcoded using the 

identified transcoding parameters does not already exist. (Bhagwat 

teaches checking if a request media file is cached at the requested 

resolution or transcoding level. These parameters are what is used to 

transcode the media file.)(Bhagwat, col. 5, lines 50-60) 
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8. Regarding claim 8, Bhagwat-Krishnaswamy further teaches the computer program 

product of claim 1, wherein: 

the act of identifying transcoding parameters comprises an act of selecting 

a transcoding profile from a set of pre-existing transcoding profiles. 

(Bhagwat teaches choosing a set of transcoding parameters based on 

user's preferences.)(Bhagwat, col. 13, lines30-40) 

9. Regarding claim 9, Bhagwat-Krishnaswamy further teaches the computer program 

product of claim 1, comprising: 

an act of reading one or more transcoding parameters from the request; 

and (Bhagwat teaches a client computer sending a request to a server 

for a requested media file. The server then, using a user's preferences, 

transcodes the media file and transmits it back to the requesting 

client.)(Bhagwat, col. 13, lines 30-40 and col. 11, lines 45-67) 

an act of identifying the one or more transcoding parameters from the 

request as being the identified transcoding parameters to be applied. 

(Bhagwat teaches choosing a set of transcoding parameters based on 

user's preferences.)(Bhagwat, col. 13, lines 30-40 and col. 11, lines 45-

67) 
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10. Regarding claim 10, Bhagwat-Krishnaswamy further teaches the computer 

program product of claim 2, comprising: 

an act of incrementally performing further transcoding of the pre-existing 

base transcoded version in accordance with a remaining portion of the 

identified transcoding parameters. (Bhagwat teaches incrementally 

transcoding a file)(Bhagwat, col. 12, lines 14-16) 

Bhagwat does not teach: 

an act of selecting a pre-existing base transcoded version of the 

requested media content that has been transcoded in accordance with 

only a portion of the identified transcoding parameters; and 

In an analogous art, Krishnaswamy teaches: 

an act of selecting a pre-existing base transcoded version of the 

requested media content that has been transcoded in accordance with 

only a portion of the identified transcoding parameters; and 

(Krishnaswamy teaches to use a base file that has already been 

transcoded, and convert the base file into various 

formats.)(Krishnaswamy, col. 135, lines 25-35) 

At the time of the invention, it would have been obvious to one of 

ordinary skill in the art, having the teachings of Bhagwat and 
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Krishnaswamy before him or her, to modify Bhagwat to include the 

teachings of Krishnaswamy because this would create a system where 

users can manage and control a network while a network operator can 

maintain network quality and routing selection (Krishnaswamy, col. 2, 

lines 60-63) 

11. Claim 11 rejected under 35 U.S.C. 103(a) as being unpatentable Bhagwat et al. 

US Patent 6,563,517 (hereinafter referred to as Bhagwat) in view of 

Krishnaswamy et al. US Patent 6,909,708 (hereinafter referred to as 

Krishnaswamy) in further view of Garofalakis et al. US Patent 5,845,279 

(hereinafter referred to as Garofalakis) 

12. Regarding claim 11, Bhagwat teaches a method comprising: 

an act of receiving a request for media content to be delivered to a client 

presentation system for media content; (Bhagwat teaches receiving a 

request for media to be sent to a client)(Bhagwat, col. 3, lines 9-15) 

(Bhagwat also teaches using a computer readable medium to implement 

the invention)(Bhagwat, col. 14, lines 1-10) 

after receiving the request, an act of identifying transcoding parameters to 

be applied to the requested media content prior to delivery to the client 
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presentation system; (Bhagwat teaches using various parameters 

transcode media before it is delivered to a requesting client)(Bhagwat, 

col. 3, lines 9-20; col. 5, lines 39-45) 

an act of determining that the transcoding parameters to be applied to the 

requested media content prior to delivery to the client presentation system 

are the same as transcoding parameters that are being applied to the 

requested media content prior to delivery to another client presentation 

system; and (Bhagwat teaches checking if a request media file is cached 

at the requested resolution or transcoding level. These parameters are 

what is used to transcode the media file.)(Bhagwat, col. 5, lines 50-60) 

wherein the requested media content has a limited number of base 

transcoding profiles associated therewith, each base transcoding profile 

corresponding to a cached version of the requested media content; 

(Bhagwat teaches a multi resolution cache in a transcoding proxy. This 

multi resolution cache stores the original (base) file that is to be 

transcoded as well as various reduced resolution versions of the original 

file that have been transcoded for specific devices. The parameters used 

to transcode this base file into a specified media can be considered 

transcoding profiles used to transcode the base file. )(Bhagwat, col. 5, 

lines 10-25 and 50-57; cool 6, lines 45-50, col. 13, lines 20-40) 
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an act of transcoding the requested media content in accordance with the 

identified transcoding parameters, such that the identified transcoding 

parameters are used to perform additional incremental transcoding on top 

of the base transcoding profile; 

In an analogous art, Krishnaswamy teaches: 

an act of transcoding the requested media content in accordance with the 

identified transcoding parameters, such that the identified transcoding 

parameters are used to perform additional incremental transcoding on top 

of the base transcoding profile; (Krishnaswamy teaches to use a base file 

that has already been transcoded, and convert the base file into various 

formats.)(Krishnaswamy, col. 135, lines 25-35) 

At the time of the invention, it would have been obvious to one of 

ordinary skill in the art, having the teachings of Bhagwat and 

Krishnaswamy before him or her, to modify Bhagwat to include the 

teachings of Krishnaswamy because this would create a system where 

users can manage and control a network while a network operator can 
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maintain network quality and routing selection (Krishnaswamy, col. 2, 

lines 60-63) 

Bhagwat- Krishnaswamy does not teach: 

an act of delivering the transcoded media content to both client 

presentation systems concurrently. 

In an analogous art, Garfalakis teaches: 

an act of delivering the transcoded media content to both client 

presentation systems concurrently. (Garofalakis teaches the ability to 

deliver media concurrently to multiple systems)(Garofalakis, col. 2, lines 

50-55) 

At the time of the invention, it would have been obvious to one of 

ordinary skill in the art, having the teachings of Bhagwat- Krishnaswamy 

and Garfalakis before him or her, to modify Bhagwat- Krishnaswamy to 

include the teachings of Garfalakis because this would create a system 

that would schedule and transmit various media segments of different 

popularity and lengths at different times. (Garfalakis, col. 2, lines 60-63) 

Response to Arguments 
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Applicant's arguments filed 01/13/2011 have been fully considered but they are 

not persuasive. 

Applicant states: 

Specifically neither Bhagwat nor Krishnaswamy teach or suggest 

transcoding of content based on transcoding parameters included in a 

request for content, wherein requested media that has associated with it a 

limited set of transcoding profiles, each corresponding to a limited number 

of base transcoding profiles, and performing transcoding by performing 

additional incremental transcoding on top of the base transcoding, nor 

does the Examiner suggest that he does. (Remarks, page 9) 

The Examiner respectfully disagrees. Bhagwat teaches a client computer 

sending a request to a server for a requested media file. Included within the request are 

the user's preferences. These preferences are selected via a user interface that is used 

to compare image quality vs. download time. Once the user's preferences have been 

selected a request is sent to the server which, using a user's preferences, transcodes 

the media file and transmits it back to the requesting client.)(Bhagwat, col. 13, lines 

30-40; and col. 11, lines 45-67) 

Krishnaswamy teaches to receiving an input stream and transcoding that input 

stream into a base format. This base format can then be transcoded again into various 

other formats for use on specified devices. (Krishnaswamy, col. 135, lines 25-35) 
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Applicant's amendment necessitated the new ground(s) of rejection presented in 

this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 

CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 

the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to CHARLES MURPHY whose telephone number is 

(571 )270-5444. The examiner can normally be reached on 8AM - 5PM Monday -

Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Rupal Dharia can be reached on 571-272-3880. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/CHARLES MURPHY/ 
Examiner, Art Unit 2455 
3/29/2011 

/Rupal D. Dharia/ 
Supervisory Patent Examiner, Art 
Unit 2456 
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Application Serial No. 12/713,637 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor 

Serial No. 

Filed 

Art Unit 

Confirmation Number 

Examiner 

Title 

Attorney Docket No. 

June 30, 2011 

Commissioner for Patents 
Mail Stop Amendment 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sean Barger 

12/713,637 

February 26, 2010 

2455 

5103 

Charles C. Murphy 

Automated Media Delivery System 

EQUI0016D2 

RESPONSE TO OFFICE ACTION 

Applicant submits this Response to the Office Action dated April 5, 2011 in connection 

with the above-identified patent application. 

A Listing of Claims begins on Page 2 of this paper, and 

Remarks begin on Page 11 of this paper. 

The Commissioner is authorized to charge any fees that may be due and to credit any 

overpayments to Deposit Account 07-1445 (Order No. EQUI0016D2). Applicant 

considers this document to be filed in a timely manner. 
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LISTING OF CLAIMS 

1. (Currently Amended) A non-transitory computer program product for causing a 

computing system to dynamically transcode media content to be presented on a client 

presentation system, the computer program product comprising: 

one or more computer-readable physisal anet/or memery sterage media, the one 

or more computer-readable memer:y media having stored thereon computer-executable 

instructions that, when executed by one or more processors of the computing system, 

cause the computing system to perform the following: 

an act of receiving a request for media content to be delivered to a client 

presentation system, wherein the requested media content has a limited number of 

base transcoding profiles associated therewith, each base transcoding profile 

corresponding to a cached version of the requested media content; 

at the time of after reseh.'ing the request. and without input by a network 

administrator, an act of automatically identifying transcoding parameters to be applied to 

the requested media content prior to delivery to the client presentation system, wherein 

identification of transcoding parameters is based on one or more formats of any client 

presentation system; 

an act of transcoding the requested media content in accordance with the 

identified transcoding parameters, such that the identified transcoding parameters are 

used to perform additional incremental transcoding on top of the base transcoding 

profile; 

an act of causing the transcoded media content to be delivered to the 

client presentation system; and 

2 
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an act of caching the transcoded media content. 

2. (Cancelled). 

3. (Currently Amended) A non-transitory computer program product in accordance with 

claim 1, wherein the act of receiving a request for media content is performed by 

receiving the request over the Internet. 

4. (Currently Amended) A non-transitory computer program product in accordance with 

claim 1, wherein the client presentation system is a first client presentation system, the 

method further comprising: 

an act of receiving a request for the media content to be delivered to a second 

client presentation system; 

an act of determining that the transcoding parameters to be applied to the 

requested media content prior to delivery to the second client presentation system are 

the same as the transcoding parameters that were applied to the requested media 

content prior to delivery to the first client presentation system; and 

an act of delivering the cached transcoded media content, rather than separately 

transcoding the requested media content again for the second client presentation 

system. 

5. (Currently Amended) A non-transitory computer program product in accordance with 

claim 1, wherein the requested media content is video media. 

3 

IPR2023-00330 Page 00156



Application Serial No. 12/713,637 

6. (Currently Amended) A non-transitory computer program product in accordance with 

claim 1, wherein the identified transcoding parameters includes at least video size 

parameters. 

7. (Currently Amended) A non-transitory computer program product in accordance with 

claim 1, wherein the method further comprises: 

prior to the act of transcoding, an act of determining that a transcoded 

representation of the requested media content transcoded using the identified 

transcoding parameters does not already exist. 

8. (Currently Amended) A non-transitory computer program product in accordance with 

claim 1, wherein the act of identifying transcoding parameters comprises an act of 

selecting a transcoding profile from a set of pre-existing transcoding profiles. 

9. (Currently Amended) A non-transitory computer program product in accordance with 

claim 1, wherein the act of identifying transcoding parameters comprises: 

an act of reading one or more transcoding parameters from the request; and 

an act of identifying the one or more transcoding parameters from the request as 

being the identified transcoding parameters to be applied. 

4 
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10. (Currently Amended) A non-transitory computer program product in accordance 

with claim 1, wherein the act of act of transcoding the requested media content in 

accordance with the identified transcoding parameters comprises: 

an act of selecting a pre-existing base transcoded version of the requested 

media content that has been transcoded in accordance with only a portion of the 

identified transcoding parameters; and 

an act of incrementally performing further transcoding of the pre-existing base 

transcoded version in accordance with a remaining portion of the identified transcoding 

parameters. 

11. (Currently Amended) A method for accessing dynamically transcoding media 

content, the method comprising: 

an act of receiving a request for media content to be delivered to a client 

presentation system for media content, wherein the requested media content has a 

limited number of base transcoding profiles associated therewith, each base 

transcoding profile corresponding to a cached version of the requested media content; 

at the time of after receiving the request. and without input by a network 

administrator, an act of automatically identifying transcoding parameters to be applied to 

the requested media content prior to delivery to the client presentation system, wherein· 

identification of transcoding parameters is based on one or more formats of any client 

presentation system; 

an act of determining that the transcoding parameters to be applied to the 

requested media content prior to delivery to the client presentation system are the same 

5 
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as transcoding parameters that are being applied to the requested media content prior 

to delivery to another client presentation system; 

an act of transcoding the requested media content in accordance with the 

identified transcoding parameters, such that the identified transcoding parameters are 

used to perform additional incremental transcoding on top of the base transcoding 

profile; and 

an act of delivering the transcoded media content to both client presentation 

systems concurrently. 

12. (New) A computer program product for causing a computing system to dynamically 

transcode media content to be presented on a client presentation system, the computer 

program product comprising: 

one or more computer-readable physical and/or memory storage media, the one 

or more computer-readable memory media having stored thereon computer-executable 

instructions that, when executed by one or more processors of the computing system, 

cause the computing system to perform the following: 

maintaining a transcoding profile library, the transcoding profile library 

comprising a plurality of transcoding profiles for media content; 

an act of receiving a request for media content to be delivered to a client 

presentation system, wherein the requested media content has a limited number 

of base transcoding profiles associated therewith, each base transcoding profile 

corresponding to a cached version of the requested media content; 
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an act of identifying transcoding parameters to be applied to the requested 

media content prior to delivery to the client presentation system; 

determining whether an existing base transcoding profile exists within the 

transcoding profile library corresponds to the requested media content 

transcoded for delivery to the client presentation system; 

an act of transcoding the requested media content in accordance with the 

identified transcoding parameters, such that the identified transcoding 

parameters are used to perform additional incremental transcoding based on 

multiple transcoding parameters on top of a base transcoding profile; 

an act of delivering the transcoded media content to the client 

presentation system; 

adding a new transcoding profile to the transcoding profile library 

corresponding to the identified transcoding parameters and the base transcoding 

profile; and 

an act of caching the transcoded media content. 

13. (New) A computer program product in accordance with Claim 2, wherein the act of 

receiving a request for media content is performed by receiving the request over the 

Internet. 

14. {New) A computer program product in accordance with Claim 2, wherein the client 

presentation system is a first client presentation system, the method further comprising: 

7 
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an act of receiving a request for the media content to be delivered to a second 

client presentation system; 

an act of determining that the transcoding parameters to be applied to the 

requested media content prior to delivery to the second client presentation system are 

the same as the transcoding parameters that were applied to the requested media 

content prior to delivery to the first client presentation system; and 

an act of delivering the cached transcoded media content, rather than separately 

transcoding the requested media content again for the second client presentation 

system. 

15. (New) A computer program product in accordance with Claim 14, wherein act of 

caching the transcoded media content comprises an act of first caching a transcoded 

stream of the transcoded media content while the act of transcoding is still occurring, 

and further caching a transcoded file of the transcoded media content after the act of 

transcoding has completed. 

16. (New) A computer program product in accordance with Claim 15, wherein the act of 

delivery the cached transcoded media content comprises: 

an act of providing the transcoded stream to the second client presentation 

system. 

17. (New) A computer program product in accordance with Claim 15, wherein the act of 

delivery the cached transcoded media content comprises: 

8 

IPR2023-00330 Page 00161



Application Serial No. 12/713,637 

an act of providing the transcoded file to the second client presentation system. 

18. (New) A computer program product in accordance with Claim 13, wherein the 

requested media content is video media. 

19. (New) A computer program product in accordance with Claim 13, wherein the 

identified transcoding parameters includes at least video size parameters. 

20. (New) A computer program product in accordance with Claim 13, wherein the 

method further comprises: 

prior to the act of transcoding, an act of determining that a transcoded 

representation of the requested media content transcoded using the identified 

transcoding parameters does not already exist. 

21. (New) A computer program product in accordance with Claim 13, wherein the act of 

identifying transcoding parameters comprises an act of selecting a transcoding ·profile 

from a set of pre-existing transcoding profiles. 

22. (New) A computer program product in accordance with Claim 13, wherein the act of 

identifying transcoding parameters comprises: 

an act of reading one or more transcoding parameters from the request; and 

an act of identifying the one or more transcoding parameters from the request as 

being the identified transcoding parameters to be applied. 
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23. (New) A computer program product in accordance with Claim 13, wherein the act of 

act of transcoding the requested media content in accordance with the identified 

transcoding parameters comprises: 

an act of selecting a pre-existing base transcoded version of the requested 

media content that has been transcoded in accordance with only a portion of the 

identified transcoding parameters; and 

an act of incrementally performing further transcoding of the pre-existing base 

transcoded version in accordance with a remaining portion of the identified transcoding 

parameters. 

10 
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REMARKS 

Applicants respectfully request further examination and reconsideration in view of the 

above amendments and arguments set forth fully below. 

Claim Objections 

Within the Office Action, Claims 1 and 3-10 were objected to for various formalities. 

The Applicants amend Claims 1 and 3-1 O herein, thereby rendering the objections 

moot. 

Claim Rejections under 35 U.S.C. § 101 

Within the Office Action, Claims 1-11 were rejected under 35 USC 101 for allegedly 

being directed to nonstatutory subject matter. Applicants amend the claims herein, 

thereby rendering the rejection moot. 

Claim Rejections under 35 U.S.C. § 103 

Also within the Office Action, Claims 1 and 3-10 were rejected under 35 U.S.C. § 103(a) 

as being unpatentable over United States Patent No. 6,563,517 to Bhagwat (hereinafter 

referred to as "Bhagwat") in view of United States Patent No. 6,909,708 to 

Krishnaswamy et al. (hereinafter referred to as "Krishnaswamy"). 

11 
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To establish a prima facie case of obviousness of a claimed invention, all the claimed 

features must be taught or suggested by the prior art. In re Royka, 490 F.2d 981, 180 

USPQ 580 {CCPA 1974). The Applicants respectfully traverse this rejection because 

neither Bhagwat nor Krishnaswamy disclose all of the limitations of Claims 1 and 3-1 0. 

Specifically neither Bhagwat nor Krishnaswamy teach or suggest: 

"at the time of the request, and without input by a network administrator, 

an act of automatically identifying transcoding parameters to be applied to 

the requested media content prior to delivery to the client presentation 

system, wherein identification of transcoding parameters is based on one 

or more formats of any client presentation system." 

Within the Office Action, the Examiner states that "Bhagwat teaches delivering 

the requested transcoded content to the requesting client." The Applicants 

disagree; however, for the sole purpose of expediting prosecution, the Applicants 

amend the claims to recite that the transcoding parameters are identified "at the 

time of the request" and "without input by the network administrator." 

Furthermore, while Bhagwat is primarily involved with transcoding based on 

network bandwidth, the Applicants amend the claims to specify that "identification 

of transcoding parameters is based on one or more formats of any client 

presentation system." Accordingly, Bhagwat does not teach or suggest: "at the 

time of the request, and without input by a network administrator, an act of 

automatically identifying transcoding parameters to be applied to the requested 

12 
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media content prior to delivery to the client presentation system, wherein 

identification of transcoding parameters is based on one or more formats of any 

client presentation system." 

Likewise, Krishnaswamy does not teach or suggest the above limitation, nor 

does the Examiner suggest that it does. 

For at least this reason, Claims 1 and 3-10 are not rendered obvious by a hypothetical 

combination of Bhagwat and Krishnaswamy. 

Also within the Office Action, Claim 11 was rejected under 35 U.S.C. § 103(a) as being 

unpatentable over Bhagwat in view of Krishnaswamy and further in view of United 

States Patent No. 5,845,279 to Garofalakis et al. (hereinafter referred to as 

"Garofalakis"). The Applicants respectfully traverse this rejection neither Bhagwat, 

Krishnaswamy, nor Garofalakis, neither alone nor in combination, disclose all of the 

limitations of Claim 11. 

Within the Office Action, the Examiner admits that neither Bhagwat nor Krishnaswamy 

teach or suggest "an act of delivering the transcoded media content to both client 

presentation systems concurrently." The Applicants agree. However, the Examiner 

cites Garofalakis to allege that the hypothetical combination of Bhagwat, Krishnaswamy, 
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and Garofalakis teach each of the Claim limitations. However, neither Bhagwat, 

Krishnaswamy, nor Garofalakis teach or suggest" 

"at the time of the request, and without input by a network administrator, 

an act of automatically identifying transcoding parameters to be applied to 

the requested media content prior to delivery to the client presentation 

system, wherein identification of transcoding parameters is based on one 

or more formats of any client presentation system." 

As explained above, Bhagwat and Krishnaswamy fail to teach the above limitation. 

Additionally, Garofalakis fails to the this feature, nor does the Examiner suggest that he 

does. 

For at least this reason, Claim 11 is not rendered obvious by a hypothetical combination 

of Bhagwat, Krishnaswamy and Garfalakis. 

For the record, the Applicant respectfully traverses any and all factual assertions in the 

file that are not supported by documentary evidence. Such include assertions based on 

findings of inherency, assertions based on Official Notice, and any other assertions of 

what is well known or commonly known in the prior art. 
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Additionally, the foregoing amendments are made solely in the interest of expediency, in 

recognition of the Office policy of compact prosecution. They do not indicate agreement 

by Applicant with t11e Office's position, nor do they reflect intent to forsake Claim scope. 

!n fact, Appncant expressly reserves the right to pursue patent protection of a scope it is 

reasonably entitled to in future submissions to the Office. 

CONCLUSION 

Applicant respectfully posits that the pending claims have been distinguished from the 

art of record, and that all objections to and rejections of the claims have been 

overcome. Accordingly, Applicant respectfully requests allowance. Should the 

Examiner deem it helpful he is encouraged to contact Applicant's attorney at (650) 474-

8400. 

Customer No. 22862 

Respectfully submitted, 

Michael A. Glenn 

Reg. No. 30,176 
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A system for automatically creating databases containing industry. seNice, produd and 
subject classification data, contact data, geographic location data (CCG-data) and links to web 
pages from HTML, XML or SGML encoded web pages posted on computer networks such as 
the Internet or lntranets The web pages containing HTML, XML or SGML encoded CCG-dafB, 
database update controls and web browser display controls are created and modified by using 
simple text editors. HTML. XML or SGML editors or purpose built editors. The CCG 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_ AJtematively, enquiries referencing the CCG-data in the 
databases may supply contact data without web page references. Data duplication and 
coordination is reduced by including In the web page CCG-data dispfay controls which are 
used by web browsers to format for display the same data that is used to automatic.ally update 
the databases. 
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TITLE: NETWORK BASED CLASSIFIED INFORMATION SYSTEMS 

FIELD OF INVENTION 
This invention relates to network based dassified information systems, to metl7ods of 

5 automatically building searchable databases of classified information derived from web pages 
posted on a network, and, to web pages for use in such systems and methods. 

The information systems and databases of most relevance to this invention are those which 
include classified product and service catalogues similar to the Yellow Pages teiephone books, 

10 contaci indexes similar to the White Pages telephone books, and/or subject indexes similar to 
Library catalogues. Suc::h information systems and databases typically include sets of 
associated classification, contact and/or geographic items of information. For convenience, 
classification. contact and/or geographic information will be hereinafter called CCG-data. 

15 The networks with which this invention is concerned are the worldwide public 
computer/communications network commonly known as the Internet and private networks -
sometimes called intranets -which allow common access to markup documents on computers 
connected to the network. Markup documents are text files prepared using various markup 
languages such as HyperText Markup Language (HTML) and Extensible Markup Language 

20 (XML) which are implementations (or dialects) of the Standard Generalised Markup Language 
(SGML). The system of accessible files on the Internet is called the World Wide Web f'/N'N{) 
and the markup documents themselves are commonly called 'web pages'. A web page is said 
to be 'posted' on a network when It is stored on computer-readable media of a host network 
computer as a file which is generally accessible to network users. A web page is transported 

25 from the host computer to a requesting computer through intermediate network computer.:; as 
a computer-readable signal embodied in a canier wave. Though this invention is not limited to 
Internet based inforn1ation systems. these terms are used for convenience. 

BACKGROUND TO THE INVENTION 
30 It has been estimated that there are about 1 DO million web pages on the Internet and that the 

number is doubling every two years. Many of these pages include information conceming 
commercially offered goods and services and often include contact details. But the difficulty of 
locating such information is increasing faster than the growth in the number of web pages. 

35 To assist networx users locate web pages of interest, certain network service providers create 
indexes {or databases) of the contents of web pages posted (stored on computer readable 
media so as to be generally accessible) on the network and provide 'search engines' to use 
the indexes. These indexes are often created automatically by the use of 'web crawlers" which 
0) interrogate computer after computer on the network to locate successive web pages and M 

40 index the words in each web page encountered against the network address (eg Internet 
Protocol Address or IPA) and filing &yStem path or universal reSOtJrce locator {URL) at which 
the web page is accessible. Hereinafter the terms URL and URI (Uniform Resource Identifier) 
are taken to be identical in meaning and to signify network addresses and filing system paths. 
Usually, the indexes consist of a list of unique words with each word having an associated list 

45 of URLs of the web pages wherein the word was found to occur during interrogation. The URL 
serves as a 'hyper1ink' whicil, if selected by a user/searcher, results in the associated web 
page being automatically transmitted from the computer where it is posted on the network to 
the user/searcher's computer where It may be displayed or otherwise processed. The sending 
and receiving of tiles in this way is greatly assisted by user interface programs called 'web 

50 browsers· (or more simply, "browsers'} such as Netscape and Microsoft Internet Explorer. 
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The search for web pages of interest using search engines leaves much to be desired: 

• simple searches (those using a few keywords in simple combinations) often yield far too 

many web page references (URLs} to permit them to be interrogated one-by-one, 

5 • complex searches (those using many keywords and/or complex Boolean expressions) 
require considerable expertise to undertake, 

• even using optimum search criteria, many irrelevant web pages are referenced because of 

inconsistent use of terminology by those who author the original web pages, 

• even using optimum search criteria, many relevant pages are missed, again because of 
10 inconsistent use of terminology by web page authors, and 

• because items of information included in the body of web pages cannot be 'understood' or 

associated in useful ways by web crawlers; that is recognised as, say, a surname, a street 

name, a geographic locality, or type of goods or services and, say, a sumame strongly 

associated with a street name, a geographic locality, or a type of goods or se,vice. 

15 The result is that infonnation provided by search engines from databases which are 

automatically compiled using web crawlers is a very poor equivalent of the common Yellow 

Pages and White Pages diredories which serve the telephone industry (though these 

directories are not, of course. automatically compiled from web pages). 

20 In an attempt to improve the usefulness of automatically compiled network databases, some 

search engine providers make use of information contained in URLs, such as the country code 

and top level domain name codes such as 'com', 'edu', 'net' and 'org· which is sometimes used 

to signify the subject matter of web pages. It has been proposed to add more content 

classifying codes to URLs (eg. "chem· to signny chemical subject matter) to allow specialised 

25 databases - national, commercial, chemical, etc - to be generated. However, this proposal 

has serious drawbacks: 
• URLs are Internet addresses and it is in principle undesirable to conftJse the address 

function of a URL with that of representing a list of web page classifications or contad 

details. 
30 • A URL is an inappropriate container of multiple web page classification codes and contact 

details because the length of the URL would cause it to become unwieldy as an Internet 

address. 
• Including in a URL classification codes drawn from a list of thousands of codes would 

compromise the mnemonic quality of Internet addresses such as "www.yellowpages.com•. 

35 • There is substantial over1ap in the subject matter contained in web pages having the 

various top level domain name codes. 

• There is no consensus on, or standard for, content classification codes in URLs. 

Another proposal to add content dassification data to web pages has arisen from the wish to 

40 identify pages containing material that may be offensive to some viewers, or should not be 

accessed by minors. The Platform for Internet Content Selection (PIGS} (see 

http://www.w3.org/pub/WWW/PICS and other documents at www.w3.org) is a web page 

ratings standaro similar in principle to the ratings systems for motion pictures. This system 

allows page authors to •internally" seJf classify their pages through use of the "<meta ___ >n 

45 HTML element AHematively, "extemar PICS ratings of web pages may be obtained from 

ratings service providers accessed each time a URL is selected. In practice. the ratings seNice 

providers have adopted very limited range of web page cJassiflc.ations. For example. Ararat 

Software's Commercial Rating System (see httpjfwww_ararat.com.ratings/ararat1O.htm0 

provides just 5 categories of web page content: commercial content. technical/customer 
50 support ordering information. downloading infom,ation and contact information_ In other 
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examples. CyberPatrol (http://www.microsys.com/pics.tpics_msi.htm) provides 16 categories, 
the Recreational Software Advisory Council (http://www.rsac.orgtfaq.html) provides 4 
categories, SafeSurf (http://www.safesLJrf.com/ssplan.htm) provides 11 categories and 
Vancouver Webpages Rating Service (http://vancouver•webpages.comNWP1 .OJ provides 11 

5 categories. None of the categories provide classification of web pages by industry, service, 
product or subject with sufficient specificity to be useful when searching for web pages_ 
Rather, the categories are intended to prevent web browsers from displaying web pages 
unsuitable for particular types of web browser users. Such rating systems are not intended to 
be used for the automated creation of Yellow or White pages like databases from web pages 

10 and are unsuitable for that purpose because they can not represent contact details. Further, 
the ratings data may only be encoded in the <meta ... > element in the <head> of an HTML 
document drastically limiting the type and usefulness of the data that can be encoded. 

Another proposal for dassifying the content of web pages, the "Meta Content Framework" 
15 (MCF - see httpJ/mcf .research.apple.com/mcf.html"), requires the content of web pages to be 

classified and the ciassification data to be held in a separate non-r-lTML data file with a MJME 
type of text/mcf. Storing data in non-HTML encoded documents which describes the content of 
HTML encoded documents is a technical and economic barrier to the adoption by search 
engine providers of the proposal. The MCF proposal is thus entirely unsuited to the automated 

20 creation of Yellow or White pages like databases from HTML encoded web pages (MIME type 
text/html) because data stored according to the MCF proposal is not stored in HTML encoded 
web pages. 

The "Electronic Business Card", vCard, (see ·veard The Electronic Business Cardd Version 
25 2.1, versit Consortium Specification, Sept 18, 1996 or ftp://ds.intemic.net/intemet-orafts/draft

ietf-asid-rnime-vcard-01.txt) uses non-HTML data file (MIME Content Types of "text/plain" or 
the non--standard "texVX-vCarcf') containing contact information equivalent to an extended 
White Pages entry which can be exchanged on a network using Simple Mail Transfer Protocol 
(SMTP) or using HTTP. It can be associated with a web page by use of a URL in the web page 

30 which refers to the vCard information (eg <a hret=·httpJfwww.thing.com/vCard.vcF>My 
vCard</a>). Version 2.1 vCard standard data file fonnat {published 18 September 1996) 
provides for the inclusion of many items of contact information. The vCard specification 
recommends that. where possible, there Should be consistent mapping of \'Card property 
names to HTML ~<,nput>· element attribule names (eg VCard property name "TITLE. maps to 

35 HTML ·<input name= 'title'>1. The intention is to facilitate the transfer of vCard data into web 
page input forms by pasting from a clipboard or by dragging from other computer applications. 
The VCard proposal is unsuited to the automated creation- of Yellow or White pages like 
databases from HTML encoded web pages because data stored according to the VCard 
proposal is not stored in HTML encoded web pages. 

40 
The inclusion of classifted information i"I separate documents (such as Meta Content files or 
vCards) has the disadvantage that there is necessarily much duplication of data and 
coordination of modifteations between the separate documents and the web pages. This must 
be done to allow a person who has accessed a web page using an HTML compliant browser 

45 to determine whether it is worth calffng up the associated file or vice versa. Also. to allow 
portions of web pages to be classified, web page contextual information would have to be 
duplicated in the separate document vCards in particular do not provide this functionality. 
Another disadvantage is that non•HTML documents such as vCards contain no details as to 
how the data they contain is to be displayed. In the display of HTML documents the position, 

50 font. size, colour of the text and other elements of the document am of great importance. The 
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restriction of address data in a vCard to untagged orclinally organised fields is inflexible. For 

example, multiple instances of extended parts of the address are not poSSible. Also 

components of names, addresses and telephone numbers and so forth are insufficiently 

identified. 

The Online Computer Library Center Inc (OCLC, Dublin, Ohio, USA) proposal, known as the 

"Dublin Core", proposes to classifying scholarly web pages by subject (topic of the work, or 

keywords that describe the content of the work), title, author, publisher, other agent, date. 

object type (genre of the object such as home page, novel, poem etc), form, ldentifier, source, 

10 language, relationship and coverage (spatial and temporal) (see 

http://www.oclc-org:5046/-welbeUhtmkneta.html and other documents at www_odc.org). This 

proposal does not include industry, service, product or subject classifications. It also does not 

include contact details. Names such as that of the author are not specified in sufficient detail to 

avoid ambiguities such as which is the author's first and last names. The proposal specifies 

15 that the details are encoded using the <meta ... > element in the <head> of web pages. The 

proposal is unsuited to the automated creation of Yellow or White pages like databases from 

web pages because the proposal does not provide for classification of web pages and does 

not provide adequate contact details. Further, the use of keywords for describing the content 

of the work adds very little to the effectiveness of indexing of web pages since the web pages 

20 are usually indexed on every word of their c.ontent and most often the key words would simply 

be a duplication of words already contained in the document 

It has also been proposed to use the Dewey Decimal System (see 

http://orc.rsch.oclc.org:6109/eval_dc.hbnl and http:/!orc.rsch_oclc.org:6109/bintro.htrnij to rank 

25 electronic documents against a Dewey Decimal subject classific.ation. The proposal suggests 

automatically assigning Dewey Decimal subject classific.ation codes to documents during 

automated indexing and cataloguing but does not specify the exact nature of the assignment 

although it is implied that the codes are stored separately from the documents. The proposal 

admits that such automated dassification is less satisfactory than human classification. The 

30 proposal is unsuited to the automated creation of Yellow or White pages like databases from 

web pages because the accuracy of dassffication is inadequate, does not provtde for inclusion 

of industry, service or product classffic:ations and does not provide for inclusion of contact 

details. Deriving a subject classification code from an analysis of every word and phrase in a 

web page is computationally expensive. 

35 
The HTML 3.0 standard (see page 23 of the www.w3.org document ·draft-ietf-html-specv3-

00.txt") provides •c1ass~ as an attribute of almost all HTML ·<body::,.• elements. The "class• 

attribute is intended to be used with style sheets. Style sheets provide a means by which the 

display of HTML documents may be altered to suit the needs of different classes of browser 

40 users. For example. <div c!ass="appendP could be used to define a division that acts as an 

appendiX, <h2 class=·section·> could be used to define a level 2 header that acts as a section 

header, although, of course, any string of charaders could be defined for those purposes. The 

"class· attribute. although never having been suggested for holding goods and services 

classifications, is not suited for such a use as it is, in any case, undesirable to confuse the style 
45 sheet function of the "class· attribute. 

The HTML 3.0 and earlier standards provided the HTML elements "<pe~n>" and "<address>" 

but do not specify the form of the content or method of validating the content of those 

elements. A person's name may be written as first name followed by last name or last name 

50 followed by first name. Similarty, different conventions exist for writing addresses. Similar 
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ambiguities arise in the ill defined format of the HTML elements ~<person>" and "<address>". 
As such they are of little use in the automatic compilation of searchable databases. 

The XML language (see: http://textuality.com/sgml-erbM'D-xmLhtml) was developed to extend 
5 HTML so that software vendors can add new elements and new element attributes to HTML 

which are not specifically defined in any HTML standard. The intention is to ensure that all new 
elements and attributes could be parred by all XML parsers even if the new elements held no 
significance for any particular XML parser. However, like HTML. XML does not provide a 
standard for the representation of industry, service, product or subject classification, contact or 

10 geographic location details within an web page. 

Of course, many useful databases of the Yellow Pages or White Pages type are made 
available by sefVice providers on networks, but they are not compiled automatically by using 
web crawlers to scan HTML web pages posted on a network. For example, 

15 http:f.tw..vw.yellowpages.com.au and http://www.mcp.com provide dassified advertisements of 
the Yellow Pages type with 6nks to the web pages of paying advertisera or subscribers_ There 
are also directories of email addresses which approximate the White Pages directories, listing 
the names of individuals and organisations and contact details, (eg http://www.bigbook.com 
and httpJ/query1.whowhere.com). However, these email directories requira listers to manually 

20 add their diredory entries and enquirers to be aware of and to find the directory enquiry web 
page. They cannot be automatically generated by scanning web pages using web crawlers 
sines thera is no adequate mechanism to relate email addresses to the names of people and 
organisations and their other contact details which may also exist in the same web page. 

25 OBJECTIVES OF THE INVENTION 

30 

35 

The general object of the invention is to provide improved methods for automatically building 
seardlable databases of classlfication, contact, and/or geographical information by using web 
crawlers to interrogate web pages posted on a network. [For convenience, this infonnation is 
coDectively referred to as CCG-<JataJ. 

Other non-essential objectives are to provide methods for including and/or displaying CCG
data within web pages accessed by browsers, for automatically extracting CCG-data from web 
pages posted on a network and for using the same, and/or to provide methods for searching 
automatically compiled databases using such data. 

Another subsidiary objective of the invention is to provide a new form of web page which is 
better suited to the automatic compilation (using web crawlers) of databases constructed by 
the automatic scanning of many such pages posted on a network. 

40 OUTLINE OF THE INVENTION 
The invention is based upon the realisation that highly useful databases can be automatic.ally 
built by successively interrogating web pages posted on a network if one or more HTML 
encoded CCG phrases are included in the web pages. A CCG phrase is one containing CCG
dat.a in a fonn which is directly accessible and identifiable. CCG phrases may also include one 

45 or more items which provide the web page author with control over how the CCG-<lata is 
applied to the database. 

Data duplication can be reduced if some of the CCG...cJata in the coded CCG phrases can be 
displayed by browsers as well as being used to update databases. Errors due to inexactly 

50 duplicated data are also eliminated. Accordingly, it is envisaged that CCG phrases may include 
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one or more items which provide the web page author wrth control over how the CCG-data is 

displayed by a browser. 

HTML (including version 2 and version 3) and XML are evolving applications (sub-sets or 

5 dialects) of ISO Standard 8879 1986 known as Standard Generalised Markup Language 

(SGML). HTML, in large part. is a language used to describe how text (unstructured data) and 

graphics is to be fonnatted for display. The HTML language consists of a finite number of 

"elements· (for example: ·<BR>" where "BR" is the element name, also called the tag name) 

which may contain ·attributes" (for example; ·<DL COMPACT>" where "COMPACT is an 

10 attrtbute named "COMPACr) and may contain values associated with attributes {for example: 

"<FONT SIZE=+1>" where +1 is the attribute value of the attribute named "SIZE1. XML is a 

language used to describe structured data. The XML language is similarly composed of 

elements, attributes and values with a similar syntax to HTML but unlike HTML the element 

names which may be used are not restricted and the meaning of the XML data may be 

15 interpreted in any convenient manner. While the XML language is mute about how data 

descrtbed by XML is to be formatted for display, the data may be used by computer programs 

for any purpose including description of how XML coded data is displayed_ However, due to its 

historic importance in connection with web pages, the term ~HTML" is herein used to refer to all 

markup languages which are subsets or complete sets of the SGML language. In particular, 

20 the term "HTML encoded CCG phrase• and the synonymous term ·ccG phrase" are herein 

used to refer to CCG---data encoded in a subset or complete set of the SGML language. 

Herein, a "web page· is a document adapted to be or actually accessible through a network 

and encoded in a subset or complete set of the SGML language. 

25 For convenience. CCG items in HTML encoded CCG phrases, whether they are syntactically 

represented as elements or as attributes, will be referred to hereinafter as CCG attributes. 

A CCG phrase includes at least one of the following identifiable types of CCG-data attributes: 

• industry, product, service, and/or subjed classifications, 

30 • contact categories, contact person(s) and/or organisation(s) names, titles or 

associations, contact detals Including physical and postal addresses, telephone and 

fax numbers, email and Internet or network addresses or locations, public keys, and 

• geographic location details. 

35 A CCG phrase may also include any of the following identifiable types of CCG control 

attributes: 

40 

• database control attnbutes to indicate Which parts -of the data are to be used to 

update databases, and 
• display control attributes to indicate how browsers are to display the data. 

By virtue of occurring in the same CCG phrase, a plurality of CCG-data attributes are 

associated with each other. 

By virtue of their occurrence in the same CCG phrase, CCG-data attributes are idententified as 

45 a set of associated attributes. However the degree of association between attributes can be 

controlled by the inclusion in the phrase of database control attributes. 

The start and end of CCG phrases should be identifiable to clearly distinguish these phrases 

from other data. To identify the beginning and end of a CCG phrase, at least one HTML 

50 element should have a CCG specific HTML element name or CCG specific attribute name or 
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CCG specific value_ Each CCG attribute may consist. wtth or wrt:hout other incidental 
charactera, of a CCG attribute name and/or a CCG value or values. Preferably, each CCG 
phrase is contained in the "<body>" of the web page. 

5 Two examples of a CCG specific HTML element are: "<CCG ___ >" or "<CCG ... />" or 
"<CCG> ... </CCG>". (Where a CCG phrase is coded in XML, the elements ~<XML>" and 
'<I.XML>" may also be needed at the start and end of the CCG phrase.) A less satisfactory 
example is: "<!-CCG ... -> where the characters ·ccG· after HTML comment element name 
"!--" are used to signify that the comment contains CCG--data. An example of the use of a CCG 

10 specific attribute name is: "<START CCG>" ... "<END CCG>". An example of the use of a CCG 
specific value is: "<START lYPE=='CCGY ... "<END 1YPE='CCGY, Obviously. other 
character sb'ings could be substituted for the element name, element attribute name or 
element attribute value "CCG" string of the examples. 

15 The codes "<CCG ... >" and "<CCG ... />" are compatibfe with most HTML specifications, but 
being non-standard HTML, most web browsers do not display any text or attributes (eg 
PO=="AQD") within the angle brackets•<· and">". These codes are preferred where display of 
the CCG data is not required and compatibirrty with older browsers is required (eg CCG 
phrases containing only classification values). 

20 
From one aspect, therefore, the invention comprises a web page for posting on a network. the 
web page being characterised by the inclusion of at least one CCG phrase in the "<body>" of 
the page, the CCG phrase being such that the CCG attributes contained therein are 
accessible and identifiable by (i) HTML compliant editors and/or (ii) HTML compliant web 

25 crawlers for the automatic construction of databases of classmed infonnation. and/or (iii) HTML 
compliant browsers for display on the computer screens of network users. 

From another aspect, the invention comprises a method of constructing web pages of the 
above described type. The web pages may be constructed on digitaJ computers using simple 

30 text editors such as Microsoft Windows Notepad, or preferably, purpose built human controlled 
editors or automated composing programs which embody knowledge of HTML and CCG 
syntax and grammar. Which ever process is used. CCG attributes are selected and inserted. 
modified, deleted and/or organised to fonn a vafld CCG phrases in HTML encoded documents 
and the documents are posted on computer readable storage devices of computers connected 

35 to a computer network so that the documents are generally available to computers on the 
network. 

From another aspect, the invention comprises a method of populating a database with CCG
data extracted from web pages. Web pages posted on a network are successively retrieved by 

40 a digital computer program (eg: a web crawler) and CCG phrases contained therein are 
identified and at least some of the CCG attributes found Within the CCG phrases are extracted. 
The CCG attribute names are used to detemline the type of data in the associated valuss_ 
Generally the CCG attributes of interest are those relating to classification, contact and 
geographic data and database update controls wh~e the attributes of fJtl:le or no of interest in 

45 relation to database updating are those relating to display controls. Of course, the CCG-data 
extracted need only be that relevant to the particular database being updated. For example, 
one database may have been designed to index only web page Classifications and URLs while 
another database may have been d~ned to index only contact deta~s. Databases also differ 
in their intema/ representation of data and means of associating data_ For example, some use 
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"flat file~ tables, others use pointers to data to create network associations while others use 

hashing and buckets. 

The conventional nomenclature differs considerably between different types of database. 

5 Depending on the particular database nomendature, data of the same type is said to be stored 

in table columns, fields, attributes and properties. The terms column and fleld are somewhat 

related to the physical representation of the data in files wMe attribute and property is more 

related to the logical representation of data. To avoid confusion, with the terms "HTML 

attribute·, "CCG attribute· or just "attribute•, hereinafter a database property means both a type 

10 of data stored in the database and a place in the database where data of the same type is 

stored. Database properties are refefTed to by a name ("property name") or similar reference 

and contain values. For example, a database property with the name "City name· and which 

contains values which are all the names of cities may be defined as a "Cit'/ name· type 

database property. 
15 

Whichever style of database is used, it is preferred that the database update program relate 

the CCG atbibutes to corresponding database properties used by the database update 

process so that the database property values are updated with CCG values in a manner which 

preserves the distinctness, content and meaning of the CCG values and, preferably, preserves 

20 the CCG value associations expressed in the CCG phrase as sets of associated database 

property values of different types. 

In some cases, it is desired to know the address of the web page from which the CCG values 

were extracted. For example, the purpose of building a database might be to allow searching 

25 of the database by web page classification to provide a list URLs of web pages or URLs of 

portions of web pages which contain matdling CCG classifications. The URLs could then be 

inserted in an HTML document and transmitted to a web browser as a list of references to web 

pages matching a search expression. In that example, associating the URL of a web page or 

the URL of a portion of a web page with the CCG values extracted from the same web page or 

30 web page portlon is important and the URL or means of reconstructing it must be available and 

supplied to the database update process. In one style of database, the values of the same 

type are held &eparate rows in a column (property) of a database table, and pointers held in 

another column (property) are associated wfth the values by sharing the same table row. The 

table row constitutes a set of associated property values. Each pointer points to a bucket 

35 (block of data) containing a list of URL& or pointers to URLs held in a separate bucket or table. 

In another style of database, value& of different types are held in different tables together with 

a set number, pointer or similar code which is used to indicate ,which values are associated as 

members of the same set. In one variation, the values of set members are prefixed with a code 

indicating the type of value and an values are held in the same column of a table. If the 

40 purpose of the database is to hold contact data, recording the web page URL in the database 

might not be required although if the URL is not present in the database, updating changes in 

the CCG contact details contained within a web page is more difficult. Of course, one 

database may be used to record all types of CCG values contained in web pages and 

associate with each other any and all values extraded from the same web page or even from 

45 other web pages. 

From another aspect, the invention comprises a met.hod of searching the databases 

eonstructed as outlined above. These databases may be used for a variety of searc:hing 

purposes. For example, to find web page URLs by using the association of web page URLs 

50 with industry, service, product or subject classification or a person's or organisation·s name or 
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address or geographic location values or any combination thereof_ In another example, the 
databases may be used to find the contact details for people or organisations by name or 
location of industry, service, product or web page subject type and so forth by using the 
association between items of the contact details in 1he database without having to retrieve web 

5 pages associated with the contact details. 

More particularty, the searching method involves finding URL references, or finding sets of 
associated database property values, from databases containing CCG--data. The method 
including steps of parsing a query phrase received from a computer network to extract query 

10 relational expressions and, from each expression, deriving a query field name, query relational 
operator and query value. determining the type of the query field by reference to its name, 
relating the query field to a corresponding database property according to type and locating 
CCG-data database property values in the database property whlch return a true value when 
tested against the query value using the query relational operator. Finally, the URL references 

15 or the sets of property values associated with the so located CCG-data database property 
values are extracted. 

Database queries are usually expressed in a query language in the fonn of a phrase or 
sentence. In que,y by example style enquiy systems, the user types values into input fields on 

20 a form and a program extracts the input values and uses the values to automatically compose 
a query phrase or sentence. There ara many existing examples of query languages used in 
connection with databases. Generally, they consist of relational expressions (eg Field;Value), 
logical expressions and grouping of relational and logical expressions by means such as 
parentheses. They may also contain sorting and output formatting expressions_ Often 

25 abbreviated notation is used in the expn,$Sions such as leaving out field names or relational 
operators which are then inferTed from the value in the expression or implied by default In an 
enquiry the nature and format of the output may also be implied, such as a list of URLs of web 
pages or a list of contact details. ~r is the mechanism of any partiCUlar database, the 
query expression needs to be parsed and fields in 1he query expression, explicit, default, 

30 implied or inferred, need be related to database properties of similar type. In some styles of 
database enquiry the query expression is evaluated against each row of a table or record of a 
file to find rows or records (ie a set of associated property values) which match the query 
expression. In other styles, sub-sets of the values of the properties a~ selected according to 
the interpretation of relational expressions in the query expression and the sub-sets are 

35 combined according to logical and grouping expressions in the query to find the sets of 
associated property values which mateh the query expression. Often, to make logical 
operations which combine the selected sub-sets more efficient, it is not the values which are 
selected but pointers to the values (eg Table name and table row) or unique keys (eg URLs or 
pointers to URLs) associated with the values. For example, the AND logic.al operator is often 

40 used to combine two lists so that only values or pointers or keys common to both lists are 
found in the combined list Usually, the query produces a result list which is then provided to 
other processes. For example, a list of URLs of web pages is processed to produce an 
attractively formatted HTML encoded document containing the URLs and is sent to a web 
browser to allow an enquirer to retrieve interesting web pages. In another example, the contact 

45 details associated in the database with each value or pointer in the result list are retrieved from 
the database and presented as a report in the form of an HTML encoded document and is 
sent to a web browser for viewing. 

From another aspect, the invention comprises a method of diSp\aying CCG-data contained in 
50 CCG phrases within web pages which are displayed by a web browser executing on a digital 
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computer. While a web page is loading or has loaded in a web browser. the web browser 

parses the web page and displays the text (or data) of the web page on a display device 

connected to the computeL When the web browser parser encounters CCG phrases, the web 

browser may display the CCG-data (element and/or attribute names (or translations of element 

5 and/or attribute names} and/or values} in a number of browser specific ways. For e,:ample, the 

web browser may by default not display any CCG-data, display all CCG--data, not display any 

CCG-data until a CCG display control attribute e,:plicitly states that subsequent data should be 

displayed or display all CCG-data until a CCG display control attribute explicitly states that 

subsequent data should not be displayed. The web browser may also use CGA display 

10 controls specifying the size, font, position and so forth to alter the display of the CCG-data. 

15 

DESCRJPTION OF EXAMPLES 
Having indicated the nature of ttie present invention, examples or embodiments thereof will 

now be described by way of illustration only. 

Example 1: HTML Syntax Suitable for Representing a CCG Phrase 

Toe following is an example of HTML element syntax suitable for representing CCG phrases in 

which a control (e.g. •sHow•) may be •good until countermanded" and thus apply to more 

than one field: 
20 <CCG HREF=•urt• 

25 

30 

35 

40 

{{NAME,,,Klabel" I ID="identifier_code"} &I {LANG=="language_code" & 

CLASS=="Class_name1 
{ 

} 

> 

{SET_SEPAAATOR} &I 
{INDEX I NOtNDEX} &I 
{SHOW I HIDE} &I 
{XPOS="horizontal_position_number1 &I 
{YPOS=-....ertical_position_numbe(} &I 
{NEWLINE} &I 
{ALIGN~ntre ! left I right I justify} &J 
{SIZE=[+/-)1 12 13 I 4 I 51617} &I 
{COLOR="#rrggbb" 1 •co1our_name1 &I 
{FACE=''type_face_name'1 &I 
{BLINK &I BOLD &I UNDERLINE &I ITALIC &I STRIKE} &I 
{SUBSCRIPT I SUPERSCRIPl} &I 
{CLEAR{=left I right I all}} 
{NORMAL}&! 
{{{CONTACT &I COPYRIGHT &I DEVELOPER} &I 
{PERSONAL &I BUSINESS &I ASSOCIATION} &j 

{attribute_name"'"attribute_value(s)1 

where: the ellipsis • .. ." implies optional repetition of the braced ("f ·n items; the braces are 

45 used to group items and are not CCG syntactic elements;"&" (and) implies items must occur 

together: "I" (or) implies only one item must occur; and •&r .{and/or) implies.any including none 

of the items may appear together. 

Using the syntax of this example, each CCG phrase is represented as an HTML element, the 

50 element name being "CCG" and the CCG-data (eg attribute_name="attribute_value·) and CCG 
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controls (eg SIZE:=+1) are represented as attributes of the HTML element. Some of the 
attributes (eg StzE) having explicit values (eg +1) and some attributes have implied values 
depending on the presence or absence in a CCG phrase {eg when the attribute BUSINESS is 
present it has the implied value of True and the implied value of False when absent). 

Representation in XML syntax requires, at most, only a simple translation. All the items, such 
as "NORMAL" and "attribute_name" may remain unchanged as attributes of the element 
named "CCG" (eg <CCG size=+1/>). However, when a CCG phrase is encoded in XML, it is 
preferred that the items are represented as XML elements. For example attribute "SIZE::;+r 

10 can be represented as element "<size>+1<1size>" or "<size value,,.,+1/>" and "NORMAL• can 
be represented as "<normal/>. 

In this example, the attributes, ID, LANG and CLASS take their meanings from HTML 3.0. The 
"ur1" in HREF::;~uri- or may be a link with or without destination anchOr labels. For example the 

15 URL http://www.w3.org/docs.htrnl does not contain a destination anchor label (or identifier) 
while http://www.w3.org/docs.html#se.irching does contain the destination anchor label 
"#searchingw which is intended refer to an anchor in docs.html such as <A 
NAME=wsearching"> ... <IA>. There is some confusion in various HTML standards 
documentation about the distinction bet\Neen the expression NAME=·laber and the expression 

20 ID="identifier_code". For most practical purposes the two expressions have the same function 
or meaning: to uniquely identify within a document a position in or portion of that documenl 

Database control attributes: 
~set_separator" indicates the end of association between preceding and following data other 

25 than through the weaker mutual association with the same CCG phrase or web page; the data 
are divided into sets. "Index I Noindex" indicates that the following data are I are not to be 
indexed by a web crawler. These attributes have an implied attribute value of 'True' rf present 

. in and 'False' when absent from a CCG phrase. 

30 Display control attributes: 
"Show I Hide" indicates that a browser should show / not show the following data. Xpos and 
Ypos indicate the position (for example in pixel or physical units) on the browrer screen where 
the data is to be dtsplayed. "Newline" may be used in addition or as an alternative method of 
placing text on a browser screen. "Align" Indicates the positioning of data on a browser screen 

35 relative to the cursor position set by "Xpos", "Ypos" or "Newline•. ~size·, "Colour" and "Face· 
indicates the size, colour and type face or font of the following data when displayed on an 
browser screen. "Blink", "Bold", "Undertine", "Italic', "Strike", ·superscnpr and ·subscript" 
indicates that the following data should be displayed blinking, bold. underlined, italicised, struck 
through, superscripted or subscripted. "Clear" indicates that the browser screen in the region 

40 where data will be displayed should be cleared to background before displaying the following 
data. "Normal" indicates the data Is to be displayed without the ~Blink". .._, "Clear"' 
characteristics. The display controls Which consist of an attribute name without an explicit value 
have an implied value of 'True' when present and 'False' when absent. 

45 CCG--data attributes: 
·contact &I Copyright &J Developer" indicates that the fotlowing CCG-data refers to details for 
a person or organisation and/or to the copyright owner and/or to the HTML or web page 
developer. "Personal &j Business &I Association• 1ndfCates that the following data refers to 
details for a person and/or business and/or association. The previous CCG..data attributes 

50 have an implied attribute value of iruo' tf present in a CCG phrase or set and 'F~lse' when 
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absent from a CCG phrase or set. The attribute_name could be standard CCG attribute names 

or synonyms of standard CCG attribute names or abbreviations of CCG attribute names which 

refer to the following types of CCG attribute values where square brackets "[" and ·r surround 

suggested attribute names: 

5 • industry or service or product or subject classifications and sub---classifications: 

• classification name [CN], 
• classification codes [CC). 

• display only text [TEXT}. 
e contact: 

10 • person: 
• courtesy title [PNC], 
• first given name [PNG], 

• other given names [PNO}. 

• family name [PNF], 
15 • name suffix [PNS], 

• qualifications [PO], 
• associations [PA], 
• contact person title [P-T], 
• contact person role [PR]. 

20 • organisation: 
• name [ON], 
• unit [OU], 
• identifier [01D]. 

• physical or post or delivery address: 

25 • type [A TI (= "PHYSICAL· &l "POST-OFFICE" &I "POST AL" &! QDEUVERY") 

• post office box number [AP#] 
• post office name [APN] 
• room or suite or office or unit or flat or apartment name &I number [AB#]. 

• floor name &I number [ABF]. 
30 • building name [ABN], 

• lane or street or road or highWay number [AS#], 

• lane or street or road or highway name [ASN]. 

• suburb or town or city name [ACN), 
• region or state or territory or province name [ARN], 

35 • post code [APC), 
• country or nation name [ANN), 

• telephone: 
• type [TT] (= •PREFERRED• &I 'VOICE" &I "MOBILE" &I "CAR" &I "MESSAGE~ 

&rPAGER. &I "FACSIMILE" &I "MODEM" &I "ISDN" &I 'VIDEO") 

40 • nation or country code number [fC#], 

• trunk access number [TT#], 
• area code number [TA#), 

• local number fTL#l, 
• email: 

45 • t,,pe [ET] (= "INTERNEr I {other}), 
• mailer {EM]. 
• address [EA], 

• Internet address: 
• url [IURL]. 

50 • date & time: 
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• date & time from [DTFJ. 
• date & time to [OTT], 
• weekday from [DT\NF], 
• weekday to [DTWT]. 

5 • weekday time from [OTWFT], 
• weekday time to [DTWTT]. 
• time zone [OlZJ. 

• brand name [BN]. 
• public key: 

10 • key type[KT]. 
• key [K], 

• geographical: 
• location units [GLU], 
• location [GL], 

15 • serviced region units [GLRU}. 
• serviced region [GLR], 

Suggested attribute name [CN] is the name of an attribute associated with the attribute value 
containing •cJassification name• type data. For example, the [CN) attribute value could be the 

20 name of a proprietary or national or international or other industry classification standard such 
as the Australian and New Zealand Standard Industry Classification or ~ANZSIC for short or 
the U.S. Bureau of the Census Industrial Classifications (USBCIC). The associated 
classiftcation codes [CC] attribute value could contain the codes and/or descriptions of the 
codes of the named standard with or without modifications, deletions or extensions. For 

25 example: CN=~ANZSIC" CC;"61;Road transport· or CN="USBCIC" cc;•sa1;Hardware store·. 
Service classif,cations such as the International Standard Classification of Occupations could 
be used. For example: CN="ISCOO" CC="4430;Auctioneer" Product classificatiOns such as the 
Harmonised Commodity Description And Coding System could be used. For example: 
CN="HSC" CC:;;;"8411 ;Turbojets, turbo-propellelS & other gas turbines; parts thereof' For 

30 subject classifications, Dewey Decimal, and/or Universal Decimal and/or Library of Congress 
and/or Bl~ and/or Colon Classification could be used. For example: CN=•ooc
CC="577.699;Sea shore ecology" The induslon of subject classifications provides a very 
simple, straightforward method of classifyrlg the subject matter of an HTML document which 
could be attractive to commercially oriented copyright owners. 

35 
The text [TEXT]), person ([PNC} - [PRD. organisation ([ON] - [OIDJ), physical or post or 
delivery address ([Al] - [ANN}), telephone {[171 - [TL#J), email address ([El] - [EAJ} and 
Internet address [IURL] are intended to be associated with each other in the obvious manner. 
Date & time(s} (IDTFJ - [DTZJ) are intended to indicate the times at which the address and/or 

40 telephone and/or email will be serviced by the associated person(s) and/or organisation(s). 
The brand name ([BN]) attribute is intended to hold commercial brand names. Public key ([KTl 
- [KJ) is intended to hold public encryption keys for sea.im communication with the contact 
person or organisation. 

45 The geographical location [GL] could be a latitude and longitude (eg 
E148D31' 12.5", S36040' ,09.6" or E 148.5201,S36.6693 or ~ 148.5201,-36.6693 ). or a Universal 
Grid Reference (eg 55FV364402) or other global, national, regional or local location reference 
with units as specified [GLU], which is typed in or obtained by pointing to a digitally encoded 
map or other methods. In more populated regions of some countries such as the U.S .. street 

50 addresses and post codes are associated With a moderately accurate geographic location and 
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can be used to interpolate geographic location data where geographic location data is not 

explicitly stated in the CCG-data. Using a universally recognised code such as latitude and 

longitude has advantages when used with international mediums like the Internet. 

Geographical location is intended to be associated with a post. delivery address or physical 

5 address such as place of business or residence. A CCG compliant browser could use this 

reference to display a map centred on that geographic location_ The purpose of the 

geographical location data is to allow browser users to specify search engine search aiteria 

which will result in the search engine selecting only those Internet accessible documents which 

provide details about providers which are within a specified region. The serviced region [GLR] 

10 is intended to indicate the preferred area of operation of providers expressed in terms of 

servic.ed region units [GLRU]. A radial distance (eg in kilometres) or alternate means of 

expressing an area of interest around a geographic point. such as polygons. are envisaged. 

It is envisaged that the CCG attribute_value could be composed of more than one value 

15 (actually sub-value) wherein specific charactera or character strings separate individual values. 

While specific instances of element names and types have been given in this example, of 

more importance is the type of data and type controls over the display and indexing of the 

data. ks an alternative to the preferred immediately following example where the CCG-data is 

20 lumped together under the HTML element named "CCG", certain elements of the data, for 

example the dassification data, could be lumped under separate HTML elements with 

distinctly different names thereby separating CCG classification data from CCG contact data. 

However, this is not preferred because the strength of association between the two types of 

data is weakened. 
25 

Example 2: Classification of Portion of a Web Page. 

Where it is desired to dassify a portion of a web page, such as a paragraph about a product, 

simple CCG-data may be used in conjunction with the syntax of Example1. For example: 

<A NAME;;;•Radios">AM-f'M radio receivers: </A> 

30 <CCG HREF::::"-#Radios"> 
CN::::•ANZSIC~ 
CC::::"E23.34.78:Elecbieal equipment~ radio receivers AMW 

CC="E23.34. 79;Electrical equipment - radio receivers FM" 

</CCG> 
35 We won't be beaten on the price of these high quality receivers .... 

In this example. the CCG prase appears after the related anchor (<A NAME=_ .. <JA>)_ 

However, while such proximity Yisualty provides an obvious association betveen the anchor 

and related CCG phrase, it is intended that CCG phrase containing the atttibute HREF related 

to a specific anchor could appear anywhere within the body of a web page and remain related 

40 to the named anchor. The CCG phrase containing the attribute HREF could appear in a 

separate document and thereby relate the CCG-data to the entire document or to a named 

anchor although, as previously noted, coordinating separate documents can be problematic. In 

the absence of the HREF and NAME attributes, it is also intended that the CCG-<iata apply to 

the whole web page. 
45 

Example 3 Classification of Portion of a Web Page using XML Syntax 

Using XML syntax and similar attribute names to those of Example 2 the HTML fragment of 

Example 2 may be rewritten as: 
<A NAME="Radios">AM-FM radio receive~: <IA> 

50 <XML> 
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<CCG> 
<HREF>"#Radios"</t-lREF> 
<CN>"ANZSICn<JCN> 

16 

<CC>"E23.34.78;Electrical equipment - radio receivers AM.</CC> 
<CC>"E23.34.79;Electrical equipment - radio receiver.:; FM"</CC> 

</CCG> 
</XML> 

We won't be beaten on the price of these high quality receivers ___ . 
This example demonstrates that the translation of CCG-data from HTML to XML (and the 

10 reverse) involves simple syntactical and grammatical translations. Of course, the resulting 
HTML and XML. while "wen formed" might not be recognised or, if recognised, might not be 

understood by some parsers. 

Example 4: Constructing a Web Page Containing CCG-data 
15 As an example. a web page developer, Alice Jamieson, is preparing an advertisement for a 

local electrician John Williams, trading as Kelso Electrical, who wants to advertise on the web 
for business within 30 kilometres from his office located at 1 a Raglan Street, Kelso, New South 
Wales. Alice uses a graphical user interface web page authoring tool capable of creating and 
modifying web pages containing HTML {and XML) CCG phrases by accepting inputs from a 

20 user. The tool executes on a digital computer having input devices such as a keyboard, 
mouse, light pen and touch pad, display devices such as a CRT, LED arrays, liquid crystal 
arrays and computer-readable media such as magnetic and optical disks, memory arrays, 
magnetic tape and the like. 

25 The authoring tool also embodies knowledge of the content and structure of CCG phrases 
such as the attribute names, vafid ranges and sets .of associated attribute values, the normal 
order of the attributes in the CCG phrase and interdependencies between attribute values. The 
tool provides a window where web pages may be viewed in layout {browser) mode and 
another window where the HTML code may be viewed in editing mode. The tool also provides 

30 means of inserting, deleting, modifying and organising HTML elements. changing font size, 
face and colour and so forth. The tool provides means for the user to build CCG phrases by 

using input devices to select an edit control representing various types of CCG attributes from 
a list which the tool then inserts in the body of a web page together with, when not already 
present. HTML code indicative of the start and end of a CCG phrase. The user than types in 

35 the value in the attribute. Similarly, the tool provides means of converting web page text to 
CCG attributes. Using input devices, the user selects the text to be converted to a CCG 
attribute then selects an edit control from a fist; the tool then inserts the HTML code necessary 
to encode the text as a CCG attribute. However, these semi-manual methods of creating and 
modifying CCG phrases are inefficient and error prone. The tool also provides a button, which 

40 can be activated by using input devices, for access to CCG phrase editing functions. The CCG 
editing functions consist of a means of extracting the CCG values from existing CCG phrases 
in the web page being edited, forms for entering and modifying t.he extracied CCG values, a 
layout view browser window for altering how the CCG-data displays {position, font size, face, 
colour, bold, normal, hiding or showing and so forth), a data view browser window to alter 

45 which CCG-data values are to be indexed or not indexed in search engine databases, and a 
means of deleting existing CCG phrases from web pages and inserting new or changed CCG 
phrases in web pages. Editing cursors marking the current location at which text and/or data 
may be inserted, deleted or modified are provided in each window and form. 
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In the current example. the web page initially contains no CCG phrase. Clicking the CCG 

editing function button of the authoring tool causes a fonn to appear. The form contains 

prompts related to CCG attribute names and associated data input fields refated to the CCG 

attribute values associated with the CCG attribute names. that is CCG-data. The fields are 

5 blank because, in the web page layout view, the edit cursor is not over a CCG phrase (and can 

not be since the web page initially contains no CCG phrase). The service classifications 

relevant to the web age, John Williams physical business contact address, phone and fax 

numbers, email address and geographic location and his post office business contact 

addresses are entered into the fonns using a keyboard and mouse. The developer, Alice 

10 Jamieson, also includes her basic contact details where provided for on the form. The farms 

use drop down lists to select address blocks (eg physical and post office) for editing. Logic 

associated with the forms validates the CCG attribute values and interdependencies. Input 

devices are then used to control the CCG-data layout view browser to modify the appearance 

of the CCG--data such as font size and colour and positioning. In the layout browser, input 

15 devices communicating with the edit cursor are used to highlight individual items and blocks of 

items to be changed. The post office address is highlighted as a block and moved into position 

in line with the physical address_ The CCG.-data view window is then used to check which data 

items are to be indexed by search engines. In this example all CCG-data (ie all CCG attribute 

values except display control values and database control values) are to be indexed. lnput 

20 devices are used to control the edit cursor to highlight the entire data and a mouse is used to 

click (activate} a button to mark all the data for indexing. Then another button is clicked which 

builds an HML encoded CCG phrase of CCG attributes deriVed from the CCG-data values, 

display control values and database control values and inserts the CCG phrase in the web 

page at the location pointed to in the web page layout browser window_ 

25 
The HTML code editing mode window was called up which ~vealed the following HTML 

encoded CCG phrase in the web page: 

<XML> 
<CCG> 

30 <INDEX/> 

35 

40 

45 

50 

<HIDE/> 
<CN>ANZSIC</CN> 

<CC>D36" 11.45; Electrical contractors - residential</CC> 
<CC>D36.11.46;Electrical contractors - industria\</CC> 
<SHOW/> 
<CONTACT/> <COPYRIGHT/> 
<BUSINESS/> 
<XPOS>50</XPOS> 
<YPOS>320<1YPOS> 
<ALIGN>centre</ALIGN> 
<SIZE>3</SIZE>. 
<COLOR>black<ICOLOR> 
<FACE>Tirnes New Roman</FACE> 
<BOLD/> 
<CLEAR>all</CLEAR> 
<TEXT>Contact :<:ffEXT> 
<::PNC>Mr<JPNC> 
<PNG::,John</PNG> 
<PNF>Wil/iams</PNF> 
<PQ>AIE</PO> 
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<PA>ARUC</PA> 
<NEWLINE/> 
<PT>Managing Oirector<IPT> 
<NEWLINE/> 
<ON>Kelso Electrical Pty. Ltd.</ON> 
<NEWLINE/> 
<NORMAL/> <ITALIC/> 
<SIZE>-2</SIZE> 
<TEXT>NSW License 45678C<fTEXT> 
<NEWLINE/> 
<NORMAU> <BOLD/> 
<S IZE>+2</SIZE> 
<A T>PHYSICAL</A T> 
<AS#>18<AS#> 
<ASN>Raglan Street<ASN> 
<NEWLINE/> 
<ACN>Kelso</CAN> 
<NEWLINE/> 
<ARN>NSW<ARN> 
<NEWLINE/> 
<HIDE/> 
<ANN>Australia</ANN> 
<NEWLINE/> 
<SHOW/> 
<TEXT>Phone:<!TEXT> 
<TT>PREFERRED ; VOICE ; MESSAGE<ITT> 
<HIDE/> 
<TC#>61</TC> 
<SHOW/> 
<TT#:=-0<ITT#> 
<T A#:>63</TA#> 
<TL#>456-7828</TL#> 
<TEXT> Fax:<fTEXT> 
<TT>FACSIMILE<ITT> 
<HIDE/> 
<TC#>61 </TC#> 
<SHOW/> 
<TT#>0<ITT#> 
<T A#->63</T A#> 
<TL#>456· 7829</TL#> 
<NEWLINE!> 
<ET>INTERNET <!ET> 
<EA>johnw@firetly.com.au<EA> 
<TEXT> </TEXT> 
<GLU>Latlong</GLU> 
<G L>~"33.3978S: 148.5679E</Gl> 
<GLRU>Km<IGLRU> 
<GLR>30 </GLR> 
<SET_SEPARATOR/> 
<XPOS>250</XPOS> 
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15 

20 

<YPOS>320</YPOS;;, 
<NEWLINE/> 
<NEWLINE/> 

19 

<TEXT>Or write to us at :<fTEXT> 
<NEWLINE/> 
<ON>Kelso Electrical pty. Ltd.</ON> 

<NEWLINE/> 
<AT>POST-OFFICE<IAT> 
<AP#>P.O. Box 187</AP#> 
<NEWLINE/> 
<APN>Sunny Comer</APN> 
<TEXT> <fTEXT> 
<APC>2795</APC> 
<NEWLINE/> 

<HIDE/> 
<ANN>Australla</ANN> 
<SET_SEPARATOR/> 
<HIDE/> 

<DEVELOPER/> 

<BUSINESS/> 
<PNG>Alice</PNG> 
<PNF>Jamieson</PNF:> 
<ET>INTERNET </ET> 
<EA>alijam@firefly.com.au</EA> 

25 <IURL>httpJIWWW.firefly.com.au/-aljaml<IURL> 

</CCG> 
</XML> 

In the web page layout browser window the CCG-data displayed as follows: 

30 Contact : Or write to us at: 

35 

40 

Mr John Williams, AIE, ARUC, 

Managing Director 
Kelso Electric.aJ Ply. Ltd. 
NSW License 45678C 

Kelso Electrical Pty Ltd 
P.O. Box 187 

18 Raglan Street Sunny Comer 2795 

Kelso 
NSW 
Phone: 063-456-7826 Fax: 063-456-7829 
Email: johnw@firefly.com.au Map 

Having encoded the web page in this way, Alice then posts it on the storage devic.e of a digital 

computer connected to the lntemet from where it can be retrieved through the Internet using 

the URL "http:/twww.firetly.com.auJ ... johnw/index.html" 

45 Example 4: Constructing a Database from Web Pages Containing CCG-data 

During a routine sweep of Internet connected web page servers, a web crawler (or robot) 

operating on a server named "ccg.search.com· executing on an Internet connected digital 

computer discovers the URL "http://www.firefly.com.auJ ... johnw/index.html" in a document it 

had previously retrieved through the lntemet. The web crawler decides that the URL matches 

50 rt's selection criteria because the URL contains the suffix ~_html". The web crawler then 

I 

I: 
I 
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successfully retrieves the document by extracting from the URL the address of the computer 
hosting the document addressing and sending a message (including the address of the web 
crawler) requesting the web page through the network to the web page host computer using 
TCP/IP protocol, the host computer then reads the document, addresses and sends the 

5 document to the web crawler using TCP/IP protocol, the web crawler then waiting until it has 
received all parts of the web page from the host computer before proceeding. It inspects the 
contents of the document and finds that ft matches the additional selection aiteria that it is an 
HTML encoded document. The web crawler program, depending on its state and logic, then 
parses the document. strips out and saves some or all of the URLs in the document for future 

10 examination. The web crawler program then passes the document, together with the URL of 
the document through a network communications channel to an indexing program executing 
on a different computer. The indexing computer has database updating software which 
manipulates a database stored on computer-readable media. 

15 The indexing program parses the documenl from first to last character, indexing some of the 
meta data in the <head> of the document and the words in the text of the document with 
respect to the document URL. In the database of this example, unique words extracted from 
the documents already indexed are held in separate rows of a column of a database table and 
in another column of the same table on each row is an associated pointer to the first bucket or 

20 block of URLs of documents containing the word associated with the pointer. As new words 
are found, the new word is added as a new row in the word column of the table, a new buck.et 
1s created, the URL of the document containing the new word ls inserted into the bucket and a 
pointer to the new bucket is written in the new row pointer column. When the same word is 
found in another document, the row in the table of the word is found. the pointer is retrieved 

25 from the table, the bucket pointed to by the pointer is retrieved and the URL of the other 
document is inserted in the buckel Where a bucket becomes full of URLs, a new bucket is 
created and a pointer to the new bucket for holding additional URLs is placed in the full bucket. 
Deletion of words and URLs of changed or no longer existing documents is also provided for. 

30 In addition to indexing words extracted from the text of the document, the indexing program 
also indexes the CCG-data in the document as well as indexing words found in the CCG--data. 
When the parser finds HTML element •<XML>• in the document it switches into XML parsing 
mode and switches out of that mode when ·</XML> is found. When the element "<CCG>" is 
found, the parser switches into the CCG parsing mode and switches out of that mode when 

35 "</CCG::.- is found. 

The example database has a CCG-data attribute name to database property name 
correspondence table to show the relationship between the CCG-data attribute names and the 
database tables and columns (properties) where the CCG-data attribute values are to be 

40 stored in the database as database property values. The database property values and 
associated URLs are stored in much the same way as for words extracted from text as 
outlined above. However, CCG contact data, for example, which consists of several distinct 
CCG-data attributes which are related {eg street name, city), is stored in a database table 
having a column (property) related to each distind CCG contact attribute name and each 

45 separate CCG contact data set (eg person·s name, address, telephone number) as separated 
by "<CCG::.\ "<SET_SEPARATOR>" and "</CCG>. is held in a separate row in the table. The 
values stored in each row are considered to be a set of associated property values of different 
types. 
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The indexing program, during parsing the document of Example 2 above, encounters the 

y<CCG>" element and enters the CCG parsing mode. The parser knows to ignore display 

control attributes and to consider database control elements in the CCG phrase. The example 

indexing program opts to index all other CCG-data contained in the attnbute values until 

5 explicitly instructed not to index the attribute values by encountering the ·<NOINDEXf>• 

database control element and then to recommence indexing when the "<INDEX/>. database 

control element is encountered. 

Taking each CCG-clata attribute name and associated attribute value(s) in succession, the 

1 O example indexing program uses the correspondence table to translate the CCG--data attribute 

name to the database table and column (property) names where the CCG-data afuibute 

value(s) are to be stored as database property value(s). The indexing program may opt to 

translate the CCG.-data attribute values to database property values by, for example, 

converting character strings of digits to binary encoded decimal representation, the string 

15 "True" to a single bit representation and the like. The indexing program then adds or updates 

the database property value{s), using the database table and column (property) names (or 

similar references) obtained by translation, in much the same manner as outlined above for the 

update of the database using words extracted from the document text, induding associating 

the data to the document URL where desired. Where the CCG-data contains a ·HREF" 

20 atbibute (or similar), the URL associated with the other CCG-data is a URL taken from the 

"HREF" attribute value or composed of the document URL and the MHREF" attribute value if 

the attribute value is a partial or relative URL Some CCG attlibutes, such as ·<BUSINESS/> 

have only an implied value of true if the attribute is present and false if the attribute is absent. 

t.he ·<sET_SEPAAATOR/>", "'<CCG>" and ·<1cCG>~ resetting such vcilues to false. However. 

25 where attribute value(s) associated with different attribute names are still related, such as a 

person's name and a street name, the related Yalues of different types are stored on the Sclme 

row of the same database table but Ml a different column (database property) to preseive the 

relationship. ·<SET_SEPARATOR/>• limits the degree of relatedness between, for example, a 

person's name occurring before the separator and a street name occurring after the separator. 

30 Using the example document and using the same database column (property) names as used 

for the CCG-clata attribute names a portion of the table construded database table would look 

like: 

PNC PNG PNF PO PA PT URL 

_., ... ... ... ... ... . .. .. . . .. 
--· Mr JoM Williams AIE ARUC Manaaing Dira:tor ... (point~) 

... ... ... ... . .. ... •·• . .. . .. 

35 Difficulties not highlighted by this example are the need to handle properties having multiple 

values of the same type, ~sparse rows· where only a few values are not null (blank) and tables 

with extremely large numbers of rows. For example, the CCG-data of this ex.ample could have 

contained muttiple values of personal qualifications ('"PQ"). To represent this type of data using 

a 2 dimensional table database system, the database would be "nonnalised" so that the 

40 multiple values were stored in a separate table and keys or pointers were used to relate the 

relate the items in the two tables. Numerous alternate database systems. for example those 

based on key hashing and data buckets, or tagging data values with prefixes or suffixes 

related to the type of data value may be used. Preferably, however, whatever database 

system is used, it should preserve the associations of CCG-data items present in the CCG 

45 phrases. 
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Because the geographic location data was missing from the postal address of the CCG--data in 
the example document, but a post code was present, the indexing program inferred the 
geographic location from the post code. 

Example 6: Finding Web Page References Using a CCG Database 
As an example, Kevin Robson lives in Sydney but owns and has rented out a house in 
Bathurst. He wants to use the web to find some electricians based in the general Bathurat 
region (not only in Bathurst City) to contact for estimating the cost of modifying the wiring in the 

10 house. He uses his web browser to open the web page 
"http:/IINl,,w_ausline.com.au/web_search.html" containing Ausline's search engine web page 
search criteria input fonn encoded using the HTML "<form>• element. 

The search criteria input form contains several input fields including those labelled "Service 
15 dassiflCation~. "Key words", "City./Subulb/Town~. ·country", ~Lat/Long· and "Radius". The form 

also displays a button labelled "Map" to allow latitude and longitude to be selected by pointing 
to map images_ The word •electrician" is typed into the "Service classification· field, "house 
wiring" into the "Ke~ords" field. "Bathursr into the "City/Suburb/Town" field and •10· into the 
field "Radius·. The country "Australia0 was already showing in the country field because the 

20 web page server had received cookie data from the browser indicating that that was the 
country used when the browser last used the web page. The "submit search~ button on the 
web page was dicked. The browser transmitted a message using TCP/IP protocol to the 
Ausline server containing the input field values encoded in the header of the message. 

25 After a short delay, the search result HTML encoded web page was returned. Clicking on the 
kService dassification· input field drop down list box to check the classifications used in the 
search revealed three items: 

• Electrical contractors • residential 
• Electrical contractors • indusbial 

30 • Electrical engineers 
The search engine attached to the server obtained those classifications by using word 
stemming and searching the text of the service classifications held in it's database. The 
lat/Long field contained the value "33.3856S;148.5743E'" which the search englne obtained 
by looking up the latitude and longitude of the town "Bathursr in the country ·Australia• in it's 

35 database. Clicking on the "Map" button retrieved a web page having the image of a map 
centred on the town of Bathurst and showing the area 20 Km around it The search engine 
obtained the map by making a request to another Internet connected server and supplying the 
latitude, longitude and radius. CDcklng on the browser "Back" button returned to the search 
results page. 

40 
The search results contained 8 titles. brief desaiptions and URLs including a reference 
containing the URL "http://www.firefly.corn.au/-johnw/index.htmr. Retrieving each in tum 
revea(ed that an were well focused according to the search criteria being related to electricians, 
electrical contractors and engineers in the Bathurst area. The search engine obtained these 

45 references to web pages by: 
• searching it's database of :i.ervice classification titles with words stemming from 

"electrician· which resulted in three sel"\lice classification codes. 
• searching it's database using the three service classification codes to obtain an 

intermediate list of URL! of web pages containing those CCG codes 
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• searching it's database for the two keywords to obtain an intermediate list of UR Ls of 

web pages containing those words in the web page text, 

• Searching It's database to find the latitude and longitude of Bathurst, Australia, 

• searching it's database to obtain an intermediate list of web pages which contain 

5 latitude and longitude data lying within 10 Km of the latitude and longitude of 

Bathurst, Australia, 
• producing as a result list, a list of URls which are common to all the intermediate lists, 

• obtaining from it's database the title and brief description of the web pages, 

• formatting the titles, descriptions and URLs into an HTML encoded report. 

10 • transmitting the report to the enquiring web browser_ 

Example 7: Finding Contact Details Using a CCG Database 

As an example, Jim Jones of Jones and Sons wants to send a recall notice about a faulty 

batch of UV stabilised electrical power cable to all Electrical contractors and Electrical 

15 wholesalers in Australia who have email addresses. He uses hls web browser to open the web 

page· "http://www.ausline.eom.au/contact_search.htmr containing Ausline's search engine 

contact search criteria input form encoded using the HTML "<form>~ element. 

The search criteria input form contains several input fields including those labelled ·service 

20 dassification·, "Country" and "Output fonnaf. The word "electric..., is typed into the ·service 

classification" field, the word "Australia"' is typed into the "Country" field and !he "Tabular -

Name & Email" option in the "Output format' drop down list box is selected. The "Submit 

search" button on the web page ls clicked. The browser transmits a message using TCP/IP 

protocol to the Ausline server containing the input field values encoded in the header of the 

25 message. 

After a short delay, the search result HTML encoded web page is returned. Clicking on the 

UService classification· input field drop down list box to check the classifications used in the 

search revealed too many classifications for the result to be sufficiently focused. The following 

30 four classifications were selected from the list: 

• Electric cable - duding systems 
• Electrical contractors - residential 
• Electrical contractors - industrial 
• Electrical wholesalers 

35 and the "Submit search· button is pressed again to refine the search. 

The search results contained 3,473 names and associated email addresses and URLs to ful( 

contact details_ Jim saved the search result page on his computer so that he could use his 

email program to send the recaU notice to each email address in the list. The email address 

40 "johnw@firefly.com.au· was included in the list. 

The search engine obtained these references to web pages by; 

• searching it's database using the four service classification titles which resulted in four 

service dassificatioo codes, 

45 • searching it's database using the four service classification codes to obtain an 

intermediate list of database primary keys of database table rows containing those 

service classification codes in the database Service classification attribute, 

• searching it's database \r.iing the country name "Australian to obtain an intermediate 

list of database primary keys of database table rows containing that word in the 

50 database Country attribute, 
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• producing as a result list. a list of database primary keys which are common to both 
the intermediate lists, 

• obtaining from it's database using the result list the values of the name and email 
attributes, 

5 • using the HTML <table> element to format the name values, email I/Blues and full 
detail URLs into an HTML encoded report, 

• transmitting the report to the enquiring web browser. 

This example relates to finding sets of associated database contact values without requiring 
10 references to web pages. However. finding other sets of associated database values such as 

sets of associated industry classification values and geographic location values might also be 
useful for some purposes. 

Thus it is appreciated that the afore stated goals, advantages and objectives are achieved by 
15 the teachings herein. In particular it is seen that, unlike the prior art, efficiently searchable 

Yellow pages and White pages databases and the like may be automatically constructed from 
HTML encoded web pages. Additionally the database entries may be automatically linked to 
specific web pages and portions of web pages allowing convenient methods cf indexing of 
product and service catalogues and the like. It is also appreciated that simpler methods of 

20 construding databases suited to a variety of other uses such as industry and subject 
directories are also provided. 

From the foregoing teachings and with the knowledge of those skilled in the art, it is apparent 
that other modifications and adaptations of the invention will become apparent For example, 

25 the method steps disclosed and claimed herein may be practiced in a variety of different 
orders. CCG-<iata may take on a variety of different forms within the meaning of the claims. 
Thus, it is our intention to indude within the scope of the claims not only the invention literally 
embraced by the language of the claims but to include all such modifications and adaptations 
which may come to those skilled in the art. 
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What I claim is: 

i. An HTML encoded web page embodied on a computeNeadable medium, said web 

page comprising at least one HTML encoded CCG phrase, each CCG phrase 

5 comprising· 
a) HTML code indicative of the start of a CCG phrase, 

b) at least one CCG-data attribute, and 
c} HTML code indicative of the end of a CCG phrase. 

10 2. An HTML encoded web page embodied on a computer-readable medium, said web 

page comprising at least one HTML encoded CCG phrase, each CCG phrase 

comprising: 
a) HTML code indicative of the start of a CCG phrase, 

b) at least two CCG-data attributes. 

15 c) at least one database control attribute separating said CCG-<lata attributes into at 

least two sets of CCG attributes, and 
d) HTML code indicative of the end of a CCG phrase. 

3. An HTML encoded web page embodied on a computer-readable medium, 53id web 

20 page comprising at least one HTML encoded CCG phrase, each CCG phrase 

comprising: 
a) HTML code indicative of the start of a CCG phrase, 

b} at least one CCG-<.lata attributes, 
c) at least one attribute ot database control attributes, display control attributes: and 

25 d} HTML code indicative of the end of a CCG phrase. 

4. A computer implemented method of building a web page comprising at least one HTML 

encoded CCG phrase, the method comprising the steps of: 

a) displaying a web page on a computer display device, 

30 b) displaying an edit cursor indicating a character position on said display device and 

a corresponding character position in said web page. said edit curaor being 

positionable within the display of said web page by use of computer input devices. 

c) separately displaying on said computer display device a set of edit controls 

representing CCG,,data attribute types, 

35 d) positioning said edit cursor within said display of said web page using said input 

devices, 
e) selecting an edit control from said set of edit controls using said input devices, 

f) relating said selected edit control to a corresponding CCG-data attribute name, 

g) constructing a CCG-clata attribute character string comprising a character string 

40 representing said attribute name and another character string representing an 

empty CCG-<lata value, 
h) if the said edit cursor is positioned outside a CCG phrase. 

i) inserting into said web page, at the character position indicated by said edit 

cursor, a start character string comprising HTML code indicative of the start 

45 of a CCG phrase. 
ii) inserting into said web page, immediately after the end of said start 

character string, an end character string comprising HTML code indicative of 

the end of a CCG phrase, and 
iii) positioning said edit cursor between said start and end character strings, 

IPR2023-00330 Page 00207



26 

i) inserting said CCG--0ata attribute character string lnto said web page at the 
character position indicated by said edit cursor, 

j) positioning said edit cursor at the character position in said web page of the CCG
data value of said inserted CCG-data attribute character string, 

5 k) inputting characters using a keyboard, 
t) inserting said input characters into said web page at the character position 

indicated by said edit cursor, thereby converting said empty CCG-data value to a 
non-empty CCG-data value, and 

m) writing said web page on computer-readable media. 
10 

5_ A computer implemented method of building a web page comprising at least one HTML 
encoded CCG phrase, the method comprising the steps of: 
a) displaying a web page on a computer display device, 
b) displaying a start edit curaor and an end edit cursor on said display device, each 

15 said edit cursors indicating a character position on said display device and a 
corresponding character position in said web page, said edit cursora being 
positionable within the display of said web page by use of computer input devices, 

c) separately displaying on said computer display device a set of edit controls 
representing CCG-data attribute types, 

20 d) selecting a string of web page characters on said display device using said input 
devices to position said start edit cursor to indicate the start said string of web 
page characters and said end edit cursor to indicate the end of said string of web 
page characters, 

e) selecting an edit control from &aid set of edit controls using said input devices, 
25 t) relating said selected CCG.odata control to a corresponding CCG-data attribute 

name, 
g) constructing a CCG-data attribute character string comprising a character string 

representing said attribute name and another character suing representing a CCG
data value containing said string of web page characters. 

30 h) deleting sald string of web page characters from said wen page, 
i} if the said start edit cursor is positioned outside a CCG phrase, 

i) inserting into said web page, at the character position indicated by said start 
edit cursor, a start character string comprising HTML code indicative of the 
start of a CCG phraae, 

35 ii) inserting into said web page, immediately after the end of said start 
character string, an end character string comprising HTML code indicative of 
the end of a CCG phrase, and 

iii) positioning said start edit cursor between said start and end character 
s1rings, 

40 j) inserting said CCG-data .ttribute character string into said web page at the 
character position indicated by said start edit cutsor, thereby converting said string 
of web page characters to a CCG--data attribute value contained within a CCG
data attribute contained within CCG-phrase. and 

k) writing said web page on computer~readable media. 
45 

6. A computer implemented method of building a web page comprising at least one HTML 
encoded CCG phrase, the method comprising the steps of: 
a) displaying a CCG-data input form oo a computer display device, 
b) inputting CCG-data values into fields of said data input form using computer input 

50 devices. 
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c) inserting into the body of a web page a start character string comprising HTML 

code indicative of the start of a CCG phrase, 

d) inserting into said web page body immediately after the end of said start character 

string an end character string comprising HTML code indicative of the end of a 

5 CCG phrase, 

e) extracting successive field values from said data entry form together with related 

field value type information, 

f) relating the type of each extracted field value to a corresponding CCG""(jata 

attribute name, 

10 g) constructing a CCG-data attribute character string comprising a character string 

representing said attribute name and another character string representir:ig said 

field value, 

h) inserting said CCG-data attribute character string into said web page between said 

start and end character strings. 

15 i) writing said web page on computer-readable media. 

7. A computer implemented method of building a database which comprises sets of 

associated property values wherein each set includes at least two property values of 

different types, the property values being any of classification values, contact values. 

20 geographic location values, hereinafter collectively referred to as CCG.-data, the method 

comprising the steps of: 

a) retrieving successive web pages from a computer network, each web page being 

identified by a URL, 

b) searching each web page for a CCG phrase that includes a plurality of different 

25 types of CCG-data attributes, 

c) extracting a plurality of said attributes from said phrase, 

d) from each extracted attnbute, deriving an attribute name and a related attribute 

value, 
e) detennining the type of said extracted attribute and said attribute value by 

30 reference to said attribute name, 

f) relating said type of attribute value so aetennined to a corresponding type of 

database property value, 

g) relating the URL of said web page to an other type of database property value, 

h) writing said derived attribute value to the database property value of said 

35 determined corresponding type in a set of associated property values, and 

8. 
40 

45 

50 

r) writing the URL of said web page to a database property value of said other type 

in said set of associated property values. 

A computer implemented method of building a database whidl comprises sets of 

associated properfy values wherein each set includes at least two property values of 

different types, the property values being any of classification values, contact values, 

geographic location values, hereinafter collectively referred to as CCG-<lata, the method 

comprising the steps of: 

a} retrieving successive web pages from a computer net'Nork, each web page being 

identified by a URL. 

b) searching each web page for a CCG phrase that includes at least one type of 

CCG-data attribute, 

c) extracting at least one 58id attribute from said phrase, 

d) from each extracted attrtbUte, deriving an attribute name and a related attribute 

value, 
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e) determining the type of said extracted attribute and said attribute value by 

reference to said attribute name, 

f) relating said type of attribute value so determined to a corresponding type of 

database property value, 

5 g) relating the URL of said web page to an other type of database property value, 

10 

h) writing said derived attribute value to the database property value of said 

determined corresponding type in a set of associated property values, and 

i) writing the URL of said web page to a database property value of said other type 

in said set of associated property values_ 

9. A computer implemented method of building a database which comprises sets of 

associated property values wherein each set includes at least two property values of 

different types, the property values being any of classification values, contact values. 

geographic location values, hereinafter collectively referred to as CCG-data, the method 

15 comprising the steps ot 
a) retrieving successive web pages from a computer network, 

b) searching each web page for a CCG phrase that includes a plurality of different 

types of CCG-data attributes. 
c) extracting a plurality of said attributes from said phrase, 

20 d) from each extracted attribute, deriving an atbibute name and a related attribute 

value, 

e) determining the type of said extracted attribute and said attribute value by 

reference to said afuibute name, 
f) relating said type of attribute value so determined to a corresponding type of 

25 database property value, end 

g) writing said derived attribute value to the database property value of said 

determined corresponding type in a set of associated property values. 

10. A computer implemented method of finding references to web pages posted on 

30 computer network the method using a database comprising sets of associated property 

values, the property values being any of ciassification values. contact values, geographic 

location values, hereinafter coladively referred to as CCG-data. and URL references. 

the method comprising the steps of: 

a) receiving a query phrase including query relational expressions from a computer 

35 network, 

b) parsing said query phrase and extracting each of said query relational expressions 

included therein, 

c) from each extracted query relational expressio-n, deriving a query· field name, 

d} detennining the type of said query relational expression by reference to its derived 

40 query field name, 
e) relating said type of query relational expression so detennined to one of the 

following query relational expression types: CCG-data type, other type, 

f) provided said query relational expression is a CCG-data type, deriving a query 

relational operator and query value related to its query field name from said query 

45 relational expression, 

g) detennining the type of said query value by reference to said query field name. 

h) relating said type of query value so determined to a corresponding type of 

database property value, 
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i) 

j) 

29 

locating database property values of said determined corresponding type which 

return a true value when tested against said query value using safd query 

relational operator, 
extracting from said database a list of the URL references associated with the so 

located database property values. 

1 i _ A computer implemented method of finding sets of asGOciated database property values 

the method using a database comprising sets of associated property values wherein 

each set includes at least two property values of different types, the property values 

10 being any of classification values, contact values, geographic values, hereinafter 

collectively referred to as CCG-data. the method comprising the steps of: 

a) receiving a query phrase including query relational expressions from a computer 
network, 

b) parsing said query phrase and extracting each of said query relational expressions 

15 inciuded therein, 

c) from each extracted query relational expression, deriving a query field name, 

d) determining the type of said query relational expression by reference to its derived 

query field name, 

e) relating said type of query relational expression so determined to one of the 

20 following query relational expression types: CCG-data type, other type, 

f) provided said query relational expression is a CCG--data type, deriving a query 

relational operator and query value related to its query field name from said query 

relational expression, 

g) determining the type of said query value by reference to said query field name, 

25 h) relating said type of query value so determined to a corresponding type of 
database property value, 

i) locating database property values of said determined corresponding type which 

return a true value when tested against said query value using said query 

relational operator, 

30 j) extracting from said database sets of associated database property values 

associated with the so located database property values. 

12. A method of displaying a web page comprising at least one HTML encoded CCG 

phrase, the method comprising the steps of: 
35 a} retrieving a web page from a computer network, 

b) parsing said retrieved web page to locate an HTML code indicatiVe of the start of a 

CCG phrase, 

c) parsing said located CCG phrase and extracting successive CCG attributes 

contained therein until an ITTML code indicative of the end of said CCG phrase is 

40 found, 
d) from each extracted attribute, deriving an attribute name, 

e) determining the type of said extracted attribute by reference to its derived attribute 

name, 

f) relating said type of attribute so determined to one of the following attribute types: 

45 database control. display control, CCG-data, 

g} provided said extracted attribute is not a database control type, deriving an 

attribute value related to its attribute name from said extracted attribute, 

h) determining the type of said attribute value by reference to said attribute name. 
i) reTating said type of attribute value so determined to a corresponding type of 

50 parameter of a display-device-control-program. 
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30 

j) writing said attribute value to said parameter. and 
k) where said type of atbibute is a CCG-data type, causing said display--device

control-program to effect display of said . attribute vatu~ on a display device, 
formatted and positioned according said display-device-c.ontrol-program 

5 parameters whereby successive values of CCG-data of the CCG phrase are 
displayed. 

i 
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ABSTRACT 
A system for automatically creating databases containing industry, sefVice. product and 

subject classification data, contact data, geographic location data (CCG-data) and links to web 

pages from HTML. XML or SGML encoded web pages posted on computer networks such as 

5 the Internet or lntranets_ The web pages containing HTML. XML or SGML encoded CCG-data, 

database update controls and web browser display controls are created and modified by using 

simple text editors, HTML, XML or SGML editors or purpose built editors. The CCG 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 

10 databases may supply contact data without web page references. Data duplication and 

coordination is 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_ 
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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. 

2 
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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 

3 
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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. 

4 
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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 

5 
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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 

6 
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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 

9 

IPR2023-00330 Page 00222



EP O 747 842 A1 

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 

13 
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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 

14 
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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. 

10 
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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 
DIS 1.3.6 DIS ENTERPRISE SE 
DIS 2.0 OPENDIS ACCESS SERV 
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 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 

FIG.4 

20 

INST 
9501 
9501 
9501 
9501 
9501 
9410 
9503 
9501 
9501 
9501 
9502 
9502 
9501 
9501 
9501 
9501 
9501 
9501 
9410 
9502 
9410 
9410 
9501 
9410 
9410 
9410 

CITY STATE 
CHERRY HILL NJ 
GREEN BAY WI 
MINNEAPOLIS MN 
WILTON CT 
SCHAUMBURG IL 
BERKELEY CA 
BERKELEY CA 
OAKLAND CA 
ST LOUIS MO 
ST LOUIS MO 
LEXINGTON KY 
LEXINGTON KY 
FT LAUDERDALE fl 
FT LAUDERDALE FL 
ATLANTA GA 
BIRMINGHAM AL 
ATLANTA GA 
MOUNTAIN VIEW CA 
PLAINSBORO NJ 
NEW YORK NY 
LOS ANGELES CA 
BROOKLYN NY 
GREENWICH CT 
IRVINE CA 
MORRISTOWN NJ 
NEW YORK NY 
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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 

IPR2023-00330 Page 00242



EP O 782 085 A1 

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. 
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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 

IPR2023-00330 Page 00246



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 

7 
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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 

8 
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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. 

15 
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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 

IPR2023-00330 Page 00262



7 EP O 818 907 A2 8 

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. 

15 
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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. 

2 
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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 

3 
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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 
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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) 

9 

IPR2023-00330 Page 00275



5 

EP O 843 276 A1 

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-
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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: 

12 
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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 

13 

IPR2023-00330 Page 00279



EP O 843 276 A1 

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-

15 

IPR2023-00330 Page 00281



5 

EP O 843 276 A1 

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. 

16 

IPR2023-00330 Page 00282



EP O 843 276 A1 

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. 
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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 

l_g 
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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 

19 
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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 

41 

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. 
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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 
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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 

IPR2023-00330 Page 00329



7 EP O 883 068 A2 

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 
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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 

IPR2023-00330 Page 00352



11 EP O 886 409 A2 12 

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 

12 
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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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(54) System for planning projects 

(57) A computer aided planning tool provides a plat-
form having a process-based structure including vari
ous planning templates for a project linked to 
information stored in a relational database related to the 
task performed utilizing that particular template. The 
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 
and a library of additional information for targeted 
access. The information stored in the database is 
unmodifiable or customizable by designation of the 
entity which submits that information by including the 
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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 
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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-

IPR2023-00330 Page 00377



5 EP O 895171 A2 6 

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 
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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 

IPR2023-00330 Page 00381



13 EP O 895171 A2 14 

"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-
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