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SYSTEM AND METHOD FOR 
SIMULTANEOUS DISPLAY OF MULTIPLE 

INFORMATION SOURCES 

2 
web-browser program. The act of manually refreshing the 
content of alternate programs in order to ascertain which 
have any new material to offer is fundamentally inefficient. 

Similarly, the user's access to such data is not in real-time 
This application claims priority to provisional patent 

application entitled "System and Method For Simultaneous 
Display of Multiple Datastreams", Ser. No. 60/162,522, filed 
Oct. 29, 1999. 

FIELD OF THE INVENTION 

5 or even near real-time because each time the user wants to 
view the information, he must request it from its source and 
wait for the source to transmit it to him. Thereafter, he must 
wait until his communications device has received and 
processed the information before it is presented. For com-

The present invention relates to methods of presenting 
information from a variety of sources on a display device. 
Specifically the present invention describes a graphical user 
interface for organizing simultaneous display of information 
from a multitude of sources. 

10 plex information such as a video signal, this can take longer 
than a minute to occur; and, even for simple information, 
this process can take many seconds. Thus, the user is denied 
real-time or near real-time access to the information. 

BACKGROUND OF THE INVENTION 

The scope of the global communications capacity, com
prising fixed link and wireless networks, continues to 
expand rapidly. The variety and complexity of communica
tion devices proliferates and the number of users escalates. 

Present technology that locally stores or "caches" previ-
15 ously accessed information to make it available to the user 

more rapidly does not solve this problem, because the 
cached information is necessarily old. The user's commu
nications device must still verify the accuracy of the infor
mation with the source before the system displays the 

20 cached information. As a result, the user is denied real-time 
or near real-time access to updated information. 

As a result, users are faced with increasingly complex 
systems and interfaces with which to manage multiple 
sources of information. At the same time, society has 25 

increased its demands on time and productivity so that users 

Similarly, if a user wishes to make two or more simulta
neous downloads there is no control over the relative rates 
at which the respective downloads would occur. So-called 
"push technologies" attempt to address this problem by 
organizing information from a number of related sources 
and sending it periodically to a user. While this arrangement 
frees a user from actively participating in the download, the 

no longer have the luxury of focusing their attention on a 
single source of information or means of communication. 
Instead, the norm today is for people to carry out many tasks 
simultaneously. 

As might be expected, these demands have exposed 
substantial problems in current communications technology. 

30 price is that the user has little control over the organization 
of the information and can only practically handle a small 
number of such transmissions at anyone time. Each trans
mission is subject to the bandwidth available. In particular, users are faced with insufficient resources to 

manage and access the volume and variety of information 
available to them in an efficient and productive manner. 35 

While a variety of tools designed to assist in accessing and 
managing these resources have been created, these tools 
remain unsatisfactory. Consequently, users are impeded by 
the myriad of information sources, each with its own method 
of use and often with its own login and password 40 

requirements, as well as by slow retrieval times to access the 
information. The result is an unacceptable delay for many 
operations. 

Under the present art, for example, it is usually the case 
that a user lacks the bandwidth resources to receive multiple 45 

video signals simultaneously. If an individual were receiving 
one video signal, it is usually impractical to receive a second 
at the same time due to bandwidth constraints. Thus, the user 
could not, for example, monitor multiple video data streams 
of sporting or news events; instead, the user could monitor 50 

only one video data stream at a time. 
To address such bandwidth resource limitations, the cur

rent art only accesses information when the user requests it. 
As a result, there is an inevitable delay between the user's 
request for information and the communications device's 55 

presentation of it. For example, if a user wants to monitor 
sources of news information on the Internet using current 
browser technology, the user must continuously and manu
ally request the news data from its source to determine 
whether the data has been updated. Prior to requesting and 60 

subsequently receiving the data, the user has no way of 
knowing whether the data has been updated. In any case, the 
user is unlikely to want to refresh the status of each 
application by manual intervention himself at the frequency 
necessary to ensure that the information is up to date. 65 

Additionally, if a user wishes to view two or more webpages 
simultaneously, he must run two or more copies of the 

Of course, not all tasks require the same allocation of 
resources and, correspondingly, not all tasks have equal 
priorities for a given user. In particular, a user may wish to 
customize the information environment in such a way that 
many processes are occurring synchronously, yet each is 
communicating with the user at a rate that is acceptable. For 
example, a television viewer may wish to know what is 
being broadcast on several channels at the same time but 
only care to watch one of them closely. An Internet user may 
wish to be continually in touch with sources of data from 
audio, video, chat-room, video-conferencing and e-mail 
checker utilities, but not wish all of them to update at the 
same frequency; the user would be satisfied merely to see at 
a glance a recent status of each. Some of these processes, 
such as chat-room activities entail very little data transmis
sion and can, indeed, be effectively updated on a continuous 
basis, whereas others require a great deal of bandwidth but 
could usefully be sampled at a lower rate. The current art 
lacks any technology for controlling the respective refresh 
rates of several simultaneous information sources. 

At the same time that users are limited by system 
resources, they are also finding that they have no effective 
way of managing the multiplicity of available data types and 
information sources. It is difficult both to conduct two or 
more different types of computing activities at the same time 
or to monitor two or more different information sources 
simultaneously because the tools available are confusing, 
inflexible, and/or otherwise difficult to implement. Users 
require immediate access to a wide variety of up to date 
content presented in a flexible, easily customized interface. 

In addition to restrictions in the capacity of today's 
networks, there is very little conformity amongst the infor
mation content. A typical communication device, such as a 
personal computer, television or mobile telephone, com-
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prises a display unit connected to a processing unit that can 
accept information from many different sources. As 
described above, the signals, data and/or datastreams that are 
available to such a device are diverse, including, for 
example, HTML content, e-mail, or streaming audio and 5 

video. Correspondingly, the software tools that interpret and 
process the different information sources present each in a 
different way to the user. From a user's perspective, distinc
tions between the different types of information could use
fully be removed so that each is viewed in a similar way and 10 

such that the current presentation associated with any infor
mation source gives an immediate indication of its current 
content. The present reality is different, however. The user 
must contend with a wide range of icons and program 
windows that may occupy space on a user's display screen. 15 

Another lack of conformity is the different mode of behavior 
for programs that address different types of information. An 
effort to standardize the ways in which different types of 
information are presented to the user would be advanta
geous. Equally, unification of the way in which those types 20 

of information are managed would save time and increase 
user productivity, for productivity is reduced when users 
must cope with different attributes of different programs and 
learn distinct paradigms for different types of information. 

The nature of the application program windows and their 25 

respective icons predominantly found on today's computer 
displays is restrictive. The application window typically 
displays the current content or output of only a single 
program and program icons convey nothing of the pro
gram's current state or content. Often, an icon is a static 30 

image which is merely characteristic of the program or data 
represented thereby rather than the program's current state 
or its information content. In the present art, there is no 
intermediate between a window or an icon. 

4 
layout. Bookmark hierarchies are presented as cascading 
textual menus and database technologies arrange informa
tion into rigidly defined structures. The missing capability is 
a visual categorization in which an area of the display unit 
itself becomes the bookmark and the arrangement on the 
display becomes the categorization, independent of the type 
of content. 

While the most common way of accessing information 
sources is via a personal computer, present day technology 
exists to communicate via a television, handheld computing 
device, or even mobile telephones, in which case Internet 
content and other data can be displayed as some portion of 
the screen. There is a growing convergence of technologies: 
televisions are beginning to find application as viewers of 
non-television data, (for example through use of "Vertical 
Blanking Interval" technology in which a signal is inserted 
into the main video signal or through set-top boxes provid
ing limited computer and communications functionality); 
computers are already finding application for the display of 
movies, real-time data streams, and the playing of audio 
data; handheld computing devices and mobile telephones are 
also being enabled to access the Internet and other informa
tion sources. 

To summarize the current state of the art, display tech
nologies currently lack an interface which is capable of 
organizing any type of information, presenting such infor
mation to the user in a consistent manner and in such a way 
that all currently open channels are able to indicate their 
activity on a continual basis and which could run on any 
device. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention provides an easy to use 
Thus, while a window may be resized as appropriate, it 

will frequently occupy the full display area, effectively 
limiting the user to a view of a single program. It may have 
active areas around its borders such as menu bars, scroll 
bars, or tool bars designed to allow the user to control 
aspects of the window's appearance or to set parameters 
specific to the operation of the program controlling it. Icons, 
in contrast, offer ease of display when multiple programs are 
active, but they do not permit viewing or control of the 
underlying program or data represented thereby. Instead, 
icons require user intervention, typically in the form of a 
mouse-click on an icon of interest, to view or control the 
program or information. Consequently, the user's viewing 
options are limited to a choice between one presenting very 
limited information about a multitude of programs and 
information and one presenting full information, but of only 
a single program or data source. 

35 graphical interface that facilitates the organization and man
agement of multiple data sources corresponding to a user's 
needs and interests. The present invention comprises a grid 
of tiles that resides on the user's computer desktop. The grid 
of tiles provides a uniform, graphical environment in which 

40 a user can access, operate, and/or control multiple data 
sources on electronic devices. The graphical environment is 
uniform with respect to the source of accessed information 
and can manage multiple streams of content, entirely of the 
user's choice. For example, the invention presents video 

45 clips, e-mail messages, television shows, Internet sites, 
application programs, data files and folders, live video 
streams, music, radio shows, and any other form of analog 
signal, digital data or electronically stored information, to 
the user uniformly and simultaneously, regardless of 

50 whether the information is stored locally or available via 
modem, Tl line, infrared, or any other form of communi
cation. The user's impression of the interface is also inde
pendent of the type of electronic device upon which it is 

The fact that the QUI's of the present art are largely 
restricted to icons and windows diminishes the capacity to 
organize, manage, and access available information. With 
the Internet representing an ever expanding view of cur- 55 

rently accessible global information, the need for flexible 
information management tools has become crucial. 
Similarly, with the current expansion of television program
ming available, for example, through cable television and 
satellite broadcasting, the need to manage this audiovisual 60 

content becomes cute. The convergence of television pro
gramming and computers increases these management 
needs all the more. 

Current computer operating system software utilizes 
bookmarking schemes for managing Internet locations and 65 

complex database technologies for managing specialist 
information. Neither provides visual immediacy or ease of 

implemented. 
The present invention comprises a method executed by a 

computer under the control of a program stored in computer 
memory, said method comprising the steps of: partitioning a 
visual display of a computer into an array of tiles in a 
non-overlapping configuration; assigning a first refresh rate 
to a first tile of said array of tiles and a second refresh rate 
to a second tile of said array of tiles; updating information 
presented to said first tile in accordance with said first 
refresh rate; and updating information presented to said 
second tile in accordance with said second refresh rate. 

The present invention additionally includes an electronic 
readable memory to direct an electronic device to function 
in a specified manner, comprising: a first set of instructions 
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to control simultaneous communication with a plurality of 
datastreams: a second set of instructions to partition a 
display into an array of tiles; a third set of instructions to 
associate a first datastream of said plurality of datastreams to 

6 
FIG. 15 shows an example of the architecture of the 

computer program in a preferred embodiment of the present 
invention. 

FIG. 16 shows the architecture of the application program 
5 and its components in a preferred embodiment of the present a first tile of said array of tiles and a second datastream of 

said plurality of datastreams to a second tile of said array of 
tiles; a fourth set of instructions to retrieve data from said 
first datastream in accordance with a first retrieval rate and 
retrieve data from said second datastream in accordance 
with a second retrieval rate; and a fifth set of instructions to 10 

present data to said first tile in accordance with said first 
retrieval rate and present data to said second tile in accor
dance with said second retrieval rate. 

invention. 

FIG. 17 shows the architecture of components of the 
computer program in a preferred embodiment of the present 
invention. 

FIG. 18 shows an outline of the widget-set used in a 
preferred embodiment of the present invention. 

FIG. 19 shows an outline of the metabase according to a 
preferred embodiment of the present invention. The application program of the present invention runs on 

many different devices, including, but not limited to set-top 15 

box, personal computer and hand-held device. The grid and 
tiles retain the same characteristics, regardless of operating 
device. For example, the tiles remain individually config
urable and can offer near real-time views of their data 
content. The application therefore permits the user's inter- 20 

action with a range of electronic devices to be unified. 

FIG. 20 shows an outline of the XP Core and its interac
tion with the operating system library in a preferred embodi
ment of the present invention. 

FIG. 21 shows an overview of the event system utilized 
in a preferred embodiment of the present invention. 

FIG. 22 shows an overview of the connection layers that 
are responsible for controlling the download of multiple 
web-pages from the world wide web. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Additional objects and features of the invention will be 
more readily apparent from the following detailed descrip
tion and appended claims when taken in conjunction with 
the drawings, in which: 

FIG. 23 shows a number of functions used by the band-
25 width controller. 

FIG. 24 is a schematic representation of the relationship 
between a server and a client device. 

FIG. 1 shows a representative embodiment of the user 
interface of the present invention comprising a grid of tiles 30 

as might be depicted on a display screen. 

FIG. 25 shows a series of interactions between a client 
device and a server. 

FIG. 26 shows how a user, a server and third party content 
providers communicate in accordance with an embodiment 
of the invention. FIG. 2 depicts a system that, in accordance with the 

present invention, accepts data in at least one form through 
at least one port and which additionally displays data to a 
user. 

FIG. 3 shows stylised examples of an icon and an appli
cation window as are commonly found in computer display 
systems of the background art. 

FIG. 4 shows several tiles as might be found in a typical 
embodiment of the present invention. 

FIG. 5 shows an exemplary data structure of the tile object 
within the graphical user interface of the current invention. 

FIG. 6 shows one embodiment of a tile in markup 
language. 

FIG. 7 shows the hierarchy of software objects underlying 
the current invention, comprising a grid object, tile objects 
and files or application software. 

FIG. 8 shows an exemplary layout of the display produced 
by the current invention. 

FIG. 9 shows an alternative exemplary layout of the 
display produced by the current invention. 

FIG. 10 shows an exemplary layout of the display of the 
current invention wherein a tile contains another instantia
tion of a grid. 

FIG. 11 shows an exemplary layout of the display of the 
current invention including specific examples of tile con
tents. 

FIG. 27 shows an embodiment in which the application 
program communicates with one or more wireless devices. 

35 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIG. 1 shows an illustrative configuration of the graphical 
40 user interface of the present invention. A grid 1 consisting of 

a 3 by 3 matrix of nine tiles demonstrates some of the 
different contents that tiles can display. Tile 10 points to a 
database of stock quotes. Tile 20 displays the active folders 
in an electronic mail utility. Tile 30 displays a portion of an 

45 alphabetical list of quoted companies. Tiles 40, 50, 60, 70 
and 80 point to websites displaying, respectively, high 
technology news, electronic goods for sale, categories of 
business news, items available by auction and the Wall 
Street Journal. Tile 90 points to the file-viewer of a 

50 windows-based operating system and displays the currently 
accessible disc drives. 

Within the scope of the present invention, an information 
source may comprise any analog signal, source of digital 
data or a datastream, including, but not limited to, video, 

55 audio, text and graphics. The information may be in any 
format, including but not limited to ASCII, bitmap, MP3, 
JPEG, GIF, TIFF, a mark-up language such as HTML, XML, 
VRML, HDML, formatted text such as rich text format, or 
binary. 

FIG. 12 shows the data structure of the grid object which 60 

forms part of the graphical user interface of the current 
FIG. 2 is a general representation of a data display system 

100 within which the present invention may be imple
mented. System 100 comprises a central processing unit 
104, an input device 106, data connection ports 108-1 
through 108-N, a display 110 and a main memory 112, all 

invention. 
FIG. 13 shows one embodiment of a grid in markup 

language. 
FIG. 14 shows a sequence of windows that demonstrate 

how a grid might be set up for initial use by a "wizard" tool 
in one embodiment of the present invention. 

65 connected via bus 116. Residing in the memory 112 is an 
operating system 120, a file system 122, a cache 124 for 
temporary storage of information, application programs 
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128-1 through 128-N and a graphical user interface (GUI) 
program 126 that is responsible for presenting information 
on to display 110. Information may enter the system through 
anyone of the ports 108-1 through 108-N which may 
themselves be connected to a tuner 114, or via a network 5 

interface 134 to a communications network. If a tuner 114 is 
employed, it may channel input from a wireless signal 130 
or a cable network 132. 

In one embodiment of the present invention, system 100 

8 
and datastreams, as shown in FIG. 3. One representation is 
an icon 320, the other is a window 340. An icon typically 
occupies only a relatively small proportion of the available 
display area and is an easily recognizable depiction of the 
program or file, either through its logo 322 or some char
acteristic picture with the name 324 of the program visible. 
An icon can be selected by, for example, a touch screen 
pointer, a cursor controlled by a mouse with a button or by 
a keyboard stroke or any combination of the foregoing. In 

10 response to a further selection operation on an icon, for 
example a double-click of a mouse button, the graphical user 
interface will provide a window that can be used to com
municate further information to the program or review the 

is a personal computer such as a desktop workstation or a 
portable notebook computer. In that case the input device 
106 may be a keyboard, mouse, trackpad, trackball, or any 
combination thereof and the display 110 may be a conven
tional cathode ray tube (CRT) or active matrix fiat-screen 
display. The network interface 134 may then be a connection 15 

to the internet or to a local area network via a cable and 
modem or a digital subscriber line. 

In another embodiment of the present invention, system 
100 is a mobile phone or personal digital assistant and the 
input device 106 may consist of several buttons on a keypad, 
a touch-sensitive screen with a touching device or a micro
phone and voice-recognition software. In this embodiment, 
the display 110 is preferably an LCD screen or an electrolu
minescent display and ports 108 receive data from radio 
signals or a portable modem. 

In yet another embodiment of the present invention, 
system 100 comprises a set-top box wherein display 110 is 
a TV screen or monitor and tuner 114 accepts input in the 
form of a wireless signal 130 from broadcast transmissions 
or cable signals from the cable network 132. Input device 
106 may be a hand-held remote control apparatus or buttons 
located on the set-top box or touch-sensitive areas of display 
110. 

associated datastream. 

The window may occupy a substantial percentage of 
available screen space, usually 90-100%. The window 340 
usually comprises a title bar 348 and a display area 354. The 
window 340 can commonly be resized by the user for 
example by using buttons 352 or a draggable area 356 and 

20 has a format which contains many active areas around its 
borders. Examples of active areas include a menu bar 342, 
a vertical scroll bar 344, a horizontal scroll bar 350 and one 
or more tool bars 346. Each active area may be used to 
control aspects of the window's appearance or to set param-

25 eters specific to the operation of the program associated with 
it such as text formatting options in a word-processing 
package or redirection of a web-browser to its stored home 
location. 

In the present invention, a third graphical representation 
30 of programs and files, herein called a tile, is introduced. Tiles 

permit "dynamic bookmarking" of information in that each 
tile is a viewer of a single information source-including 
streaming data sources-and can be customized with the 
user's choice of content. As is known to those skilled in the art, a graphical user 

interface is a computer program that resides in memory 112 35 

of some data processing system and that provides means for 
presenting information, input to and output from application 
programs 128 or content of datastreams from ports 108 on 

A tile is different from an icon because it provides a 
real-time or near-real time view of the underlying informa
tion in that it contains continually refreshed content. A tile 
is different from a window because a tile will typically be 
smaller in size, allowing the user to view multiple tiles 
simultaneously if desired. 

an associated display. In the background art each datastream 
is associated with a window. The graphical user interface 40 

allows a user to control the arrangement and display format 
of the data content in each window. Usually a graphical user 
interface permits a user to specify and alter operating 
parameters of application programs running on the system 
though, at any given time, a particular application program 45 

will take priority, meaning that a particular window will be 
displaying continually updating content. Typical operating 
parameters that may be changed depend upon the applica
tion program but include the number of buttons on a tool bar 
and number of visible toolbars, the size of the text displayed 50 

and the color of the background. 
By contrast, the graphical user interface of the current 

invention not only permits a user to control the layout of the 
data content but to prioritize each application program 
running on the system and each datastream of interest. A 55 

novel feature of the present invention is that the data content 
of any number of the programs can vary in real time and the 
rate at which the display of each is updated can be controlled 
by the user. 

A tile provides an at-a-glance view of the current status of 
the program or file associated with it but does not necessarily 
have the large number of active areas associated with 
windows such as title bar, menu bar and scroll bars. There
fore tiles lead to a reduction in clutter on the display screen 
because many tiles may be displayed simultaneously with
out overlapping with one another in the way that windows 
must necessarily do. Tiles are superior to icons because they 
give an immediate indication of the current state of the file 
or program and have utility functions associated with them, 
as described below. Another advantage of using tiles is a 
uniformity of appearance between tiles which correspond to 
different programs and datastreams. The display content of 
a tile will differ from application to application though its 
size and format need not. 

A tile is associated with a program, file or datastream, in 
the same way that an icon and a window are. A tile may 
present data in any of a number of ways. For example, in the 

Tile Objects 

In the ensuing discussion, tile objects are introduced and 
described and contrasted with existing elements of graphical 
user interfaces. A tile presents content from any information 
source. 

60 preferred embodiment, the tiles may present a miniaturized, 
"thumbnail" view of the underlying information; a "port
hole" view of a portion of the underlying information as 
viewed at full size; a symbol indicating whether the infor
mation has been updated since it was last viewed; or a 

Conventional graphical user interfaces of the background 
art provide two distinct representations of programs, files 

65 custom interface designed to allow rapid access to the 
underlying information. The way in which a tile displays 
content may be independently configured for each tile. 

Petitioner Microsoft - Ex. 1001



US 6,724,403 Bl 
9 10 

of the present invention may be assigned at least seven 
functions, including but not limited to: an initialization 
function 508 that is responsible for establishing a connection 
with the target address 504; a refresh function 510 that 

FIG. 4 illustrates representative tiles. Tile 402 displays a 
picture or graphic such as may be stored in a bit-map, lPEG, 
TIFF or GIF file, or on a world-wide web page. The content 
of tile 402 is typically a miniaturized representation of a 
graphic or still-frame from a datastream. Tile 404 displays a 
portion of a text document or text of a world-wide web page. 
In this sense the tile functions as a transparent panel placed 
on top of a document, thus permitting a portion of the 
document to be displayed. Tile 406 displays a further array 
of tiles that may be displayed in full by expanding tile 406 
to occupy the full area of the display. Tile 408 has been 
configured to link to an electronic mail program. An alarm 
setting associated with tile 408 has been configured so that 
the tile displays an envelope and the message "New Mail!" 
when an unread message has been received by the mail 
program. Tile 410 displays a name, "FM 101", denoting the 
title of a broadcast signal, in this case audio, that is associ
ated with the tile. Tile 412 displays a "thumbnail" of the 
document viewed in a window such as 340. A "thumbnail", 
as used herein, is a miniaturized representation of an image 
that retains sufficient characteristics to permit easy recogni
tion of the image. For example, if the document displayed in 
a window were a multipage document, tile 412 may display 
a thumbnail of the first page of the document. 

5 handles updates to the tile image stored at the tile address 
502; a screen-size function 512 that stores the dimensions of 
the display area filled by the tile upon receipt of a request; 
an alarm function 514 that permits the tile to display an 
alarm or warning when the application program associated 

10 with the tile encounters a designated event; an on mouseover 
function 518 and an on mouseout function 520 which 
control the behavior of the tile when a selection tool such as 
a mouse-controlled cursor is placed respectively on and off 
the tile; and a toolbar function 522 which may permit an 

15 array of special buttons to appear on or adjacent to the tile 
for the purposes of adjusting properties of the tile. In one 
embodiment, a tile is configured so that a right-click of a 
2-or 3-button mouse while the cursor is over the tile would 
activate the tool-bar function. In a preferred embodiment, 

20 right-clicking on a tile can reveal a menu of options that 
enables the user to ascertain properties of the tile, such as the 
bandwidth it is consuming. 

In one embodiment of the present invention, the tile is 
itself a document created in a markup language such as 

Tiles are selectable and live. When a tile is selected, 
whether by mouse click or otherwise, the tile instantly 
provides the user with access to the underlying information, 
whether that data be a hierarchical menuing system leading 
the user to a different level or tiles, a word processing file 
stored on a local area network, a spreadsheet stored locally 
on a user's computer, HTML file on the Internet, or a 
television signal. The tiles are live in that each contains 
real-time or near real-time information. 

25 HTML or XML as shown in FIG. 6 and is suitable for 
display in a web-browser. In this embodiment, a tile occu
pies a position in a table defined with elements of mark-up 
language which will be familiar to one skilled in the art. 
Tile-specific attributes are introduced which control the way 

30 in which a web-browser displays the tile. In the example in 
FIG. 6, the tile has a clickable map, i.e., separate areas of the 
tile produce separate results when clicked. Also, this tile has 
a toolbar, which in one embodiment may appear if the mouse 

In a preferred embodiment a selection operation is asso
ciated with a tile. For example, clicking on a tile will cause 35 

it to immediately refresh its contents. Selecting tile 402 
causes the most recent frame of the video stream to be 
displayed by the tile, or, if the picture were obtained from a 
static graphic file, causes the most recent version of the file 
to be displayed by the tile. Selecting tile 404 or tile 412 40 

causes the most recent version of the document to be 
displayed. 

In a preferred embodiment, double-clicking a tile causes 
that tile to occupy a substantial fraction of the whole display 
area. In this embodiment, double clicking tile 402 or 412 45 

causes the image to be expanded to fit the whole display 
area. In an alternate embodiment, selecting a tile causes it to 
occupy an area in the middle of the display that is larger in 
area than a single tile but does not occupy the full display. 
If tile 404 were double-clicked, as much of the document as 50 

could be displayed in the enlarged tile in regular font size 
becomes visible. Double-clicking tile 408 causes the mail
box window of the e-mail utility to be sufficiently enlarged 
to allow new messages to be selected and read. Double
clicking tile 410 causes the audio stream to become audible 55 

over the appropriate channel of the system. 
A representative tile data structure 500 is shown in FIG. 

5. It is important to understand that the tile itself is an image 
that at any given instant is resident on the file system. This 
image is separate and distinct from the application program 60 

or file associated with the tile. The tile data structure 500 
comprises two addresses: a tile address 502 that defines the 
location on the file system where the tile image is stored; and 
a target address 504 that is the location at which the file or 
application program associated with the tile can be found. 65 

Additionally, the tile data structure contains a name 506 that 
may be displayed on the tile in certain circumstances. Tiles 

is right-clicked when the cursor is over the tile. 
In another embodiment of the present invention, tiles 

communicate with one another and have conditional con
tent. That is, the content of one tile depends upon the content 
of another. 

Grid Object 

The arrangement, layout and independent functioning of 
the tiles on the display and exemplary software for their 
control is now described with respect to FIGS. 7-13. 

The overall hierarchy of a graphical user interface embod
ied by the present invention is summarized in FIG. 7. The 
Grid 700 is the top level functionality to which application 
programs are subordinate. The grid can replace the func
tionality of a user's computer desktop and offers similar and 
additional features. Grid 700 comprises a matrix of tiles of 
which tiles 702, 704, 706, 708 and 710 are representative. 
The user can control the grid in such a way that the tiles 702, 
704, 706, 708, and 710 present simultaneous information 
content from a plurality of sources. The grid controls the 
layout and priorities of the tiles. Each tile is associated with 
a data stream or application program and allows a choice of 
displayed images. In particular, different tiles can be asso
ciated with different contents. For example, tile 702 is 
connected to a web-page viewer 712 such as a browser. Tile 
704 is connected to a source of streaming video 714, such as 
Real Player. Tile 706 is connected to an audio player 716 
such as a CD-player program or a source of streaming audio 
such as Real Audio. Tile 708 is connected to a file viewer 
718 such as a text-editor or a word-processing package. Tile 
710 is associated with another grid object 720, thereby 
permitting a "layering" of information hierarchies. In a 
preferred embodiment, a grid embodies a similar underlying 
data structure to a tile. 
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Each tile is separately associated with a source of 
information, for example, an application program, datas
tream or file, anyone of which may be another grid object. 
Such a hierarchical structure permits a user to organize 
programs and information through the graphical user inter- 5 

face. For example, separate categories of information can be 
displayed on separate grids allowing each grid to be asso
ciated with a theme. 

12 
row of the grid are 802-1-1, 802-1-2, 802-1-3 and so on, to 
802-1 Tiles on the second row are 802-2-1, 802-2-2, 802-2-3 
and so on, to 802-2-N. And, tiles on the bottom row are 
802-M-l, 802-M-2, 802-M-3 and so on to 802-M-N. There 
are no gaps between the tiles, the tiles are not permitted to 
overlap and the whole grid is covered by tiles. FIG. 8 shows 
one embodiment in which all tiles are the same size and are 
presented in an array comprising M rows and N columns. 
There is no particular requirement that the arrangement By using the native attributes of a tile, a user may specify 

a presentation of the grid, consisting of its dimensions, (i.e., 
the number of tiles to display and their arrangement), and the 
programs or files to be associated with each tile. A single 
grid, composed of multiple tiles, may therefore present a 
number of information sources simultaneously. 

10 consists of more than one row and more than one column. 

Together, the grid and tiles comprise the application 15 

through which a user can view simultaneously information 
from a multitude of his available sources including multiple 
sites on the Internet, receive signals from multiple broadcast 
channels, and open and view multiple files. In its initial 
embodiment, the application may be run through conven- 20 

tional computer operating systems, whereupon it overlays 
the user's desktop and acts as if it were a "borderless 
browser". Therefore the application resides over existing 
applications without replacing any of them; rather it enables 
them to be called from the grid itself. The application, 25 

therefore, becomes a graphical file manager in which the 
content of continuously changing files, i.e., datastreams, is 
being displayed in real-time or near real-time, depending on 
the assigned priority. Effectively, the application replaces the 
user's desktop with a more visually intuitive dynamic menu- 30 

ing system. 

On the display of a mobile telephone or smart phone, for 
example, a single row of tiles may be apposite. 

FIG. 9 shows an arrangement in which there is a unit tile 
size, that of tile 802-1-1, but tile 802-1-2 and tile 802-N-l 
have each been configured to occupy regions of the grid 
equal to exact multiples of the unit tile size. Such an 
arrangement may be useful and important if one or more 
datastreams is of particular interest but the others are also to 
be monitored at the same time. 

FIG. 10 shows an arrangement of tiles in which Tile 
802-M-l is associated with a further grid 1000. The lower 
half of the figure shows an enlarged perspective of that tile 
showing a grid with Y columns and X rows. 

FIG. 11 shows an arrangement of tiles in which are 
depicted different application programs associated with 
three of the tiles. Tile 802-2-2 links to a file viewer display
ing a specific file; tile 802-N-l presents streaming video; 
Tile 802-M-N depicts a page of information on the world 
wide web. 

FIG. 12 shows a schematic data structure of the attributes 
of one embodiment of grid object 700. The architecture 
shown in FIG. 12 applies to any grid, including a top-level 
grid 700 shown in FIG. 7 as well as to a grid that is contained 

35 within a tile. 

In a preferred embodiment, a grid of tiles replaces the 
functionality of the computer "desktop" utilized by many 
modern computer operating systems. Whereas a desktop is 
typically populated by static icons and tool bars, a grid of 
tiles instead presents to the user an array of snapshots of 
current programs and files. The essence of the grid is that its 
content is dynamic and informnative. As previously 
discussed, icons are inherently limited in the information 40 

that they can present and windows clutter the entire desktop. 
By contrast, each tile on the grid can show the current status 

Significantly, the grid manages the flow of information to 
the tiles. For example, the grid can communicate with the 
display device in order to determine its current configuration 
and allocation of resources. In one embodiment the grid 
continually cycles around the currently displayed tiles, one 
by one, refreshing the content of a tile each time it is 
accessed. When a given tile is refreshed, the refresh opera
tion is completed before refreshing the next tile in sequence. 
In this way, the cycling rate may be set so that the current 

of the data or datastream associated with it. The fact that a 
tile may refer to a separate grid permits nesting of grids and 
consequently a hierarchy of organized information sources. 

The grid also understands the interests of the user and acts 
45 content of all tiles are reasonably up to date. The cycling can 

be interrupted by a user selecting a given tile, so that that tile 
alone becomes continuously updated. In this way, the user 
does not need to worry about manually refreshing multiple 
tiles. 

as a repository for passwords and identifiers to subscription 
services. In this way, it is not necessary for a user to 
remember and enter a user name and password to access data 
requiring such a log-in. In this same vein, Internet sites of 50 

interest can be "bookmarked" and stored by the grid, each 
such site possessing its own tile. The grid is also nestable in 
that a tile in one grid may point to a separate grid and tiles 
in the separate grid may point back to the first grid or to yet 
more grids. If desired, a user can impose a "theme" on a grid 55 

and thereby categorize, group, and/or otherwise manage his 
data sources. In this manner, the user can group tiles relating 
to particular subject matters, Internet sites, documents, or 
otherwise in a grid according to some speciality. A tile in 
such a grid could link to another grid to provide a connection 60 

between related categories. Equally, a tile on more than one 
grid can point to the same information source. 

In a preferred embodiment, the grid permits a regular 
layout of tiles on the display screen such that the tiles are 
uniform in size and shape, as depicted in FIGS. 8-11. Each 65 

tile is indexed by its position on the grid. For example 
802-2-1 is the first tile in the second row. Tiles in the first 

In a preferred embodiment, according to priorities that 
may be applied to individual tiles on a tile by tile basis if 
desired, the grid manages the refresh rate of each tile in the 
grid. For example, for locally stored word processing or 
spread sheet files, the user might configure the tiles to 
refresh only when the underlying data is written to the local 
hard drive. Similarly, a user might configure tiles containing 
infrequently updated HTML data from the Internet to refresh 
at a certain time each day. At the other extreme, a user might 
configure an active tile to display a television channel at a 
refresh rate of 29 frames per second, while at the same time 
configuring inactive tiles to display different channels at a 
refresh rate of once every five seconds. In this way, a user 
could monitor many channels until program content of 
interest appeared in one of the tiles without the burden of 
actively refreshing each tile. 

The grid itself has an address 1204 that specifies its 
location within the file system of the device in which the 
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application program program runs. The grid has associated 
with it several utility programs: a configuration wizard 1206 
that may be called by the user when setting up a new grid; 
a tile creation function 1208 utilized by the configuration 
wizard when initializing new tiles; a tile annihilation func- 5 

tion 1210 utilized in case of error or when resizing the grid. 
The grid object stores the number of rows 1212 and the 

number of columns 1214 of tiles that are present. The grid 
also stores a tile list 1216 containing attributes of each 
respective tile. In particular, the address of each tile, its 10 

priority and its refresh rate are stored by the grid program. 
The grid also stores other attributes of tiles such as their 
respective positions on the grid as given by their column and 
row number. The priority of a tile may be used to determine 
its refresh rate in one embodiment of the present invention. 15 

A tile can have a password feature built into it if it is desired 
to restrict access to the tile's content. The grid itself can have 
a toolbar by which its attributes may be accessed and 
modified. 

14 
from a list. Examples of such grids include grids themed by 
content such as sport-related grids or by type of data such as 
grids whose content is video-based. 

Additionally, the user is permitted to configure "custom
ized" grids in which each tile can be taken from a list of 
predefined samples or can be initialized according to the 
user's wishes. In a second screen 1412 displayed by the grid 
configuration wizard, a tiled area 1416 represents the grid 
that the user is building. Sample tile categories 1418 such as 
"weather", "news", "stocks", or "sports" are listed. In an 
alternate embodiment, a grid can be filled by the "drag and 
drop" technique in which a selected document 1414 is 
moved on to the display area of the grid configuration 
program and automatically becomes a tile. A button 1410 
offers the user the chance to go back one screen. 

In a third screen 1420 displayed by the grid configuration 
wizard, the user can name the grid and, optionally, store it 
for future reference, for example in an archive of preferred 
grids. The user can elect to finish grid construction by 

In a preferred embodiment, a grid is a special form of a 
tile. It is a tile that can create and manage an array of other 
tiles. Accordingly, its data structure also comprises those 
elements of a tile data structure shown in FIG. 5 in addition 

20 clicking the "Finish" button 1412, or launch the grid imme
diately by activating button 1422. When launching the grid 
immediately, the grid is automatically constructed on the fiy 
according to the content and tile types specified by the user 
during the set up procedure. to those shown in FIG. 12. If the grid has a parent grid, the 

address of the parent grid 1202 is stored. For example, grid 25 

1000, associated with tile 802-M-l of FIG. 10, has grid 700 
as its parent. 

The grid can be configured to contain any number of tiles 
from one to as many as can reasonably fit on the user's 
display. 30 

In one embodiment of the present invention, the grid is a 
document created in a markup language such as HTML, 
SGML or XML, FIG. 13 and is therefore suitable for display 
via a web-browser. In this embodiment, the addresses of the 35 

parent grid, the grid itself and each of the tiles are expressed 
as a Universal Resource Locator (URL). The various func
tions controlled by the grid are accessible through function 
calls devised according to methods familiar to one skilled in 
the art. For example, "dynamic HTML", java applets or 40 

simple CGI-scripts could provide the technological basis for 
enabling various grid utilities. 

The application may be downloaded from a pre
determined web-site and operates in a client-server mode. 
Users may download preconfigured grids from the prede- 45 

termined server. A grid configuration "wizard" program 
which guides a user through a step by step set up of a 
custom-grid may also be downloaded. Other web hosts are 
able to deliver content to end-users via the predetermined 
server. Some basic functions of the grid can be carried out 50 

on the predetermined server and provided to the user. 

Grid Configuration Wizard 

Architecture of Application Program Software 

The hierarchy of the software in a preferred embodiment 
of the present invention is illustrated in FIG. 15. The 
software comprises a number of modules. In FIG. 15, an 
arrow connecting two modules means that one module uses 
an interface of the other. The arrow comes from the module 
invoking the interface towards the module whose interface 
is being invoked. An interface may simply be a function call 
between the two modules or, for example, a call to a 
dynamic linked library (DLL). 

The Surfcast application program 1500 takes its underly
ing data from two sources, metabase 1506 and a system 
library 1514 that resides on the device on which the appli
cation program is running. For example, the application 
program 1500 may be required to call functions from the 
system library while it is running. Actual tiles that a user 
visualizes can be spawned from the metabase 1506. 

Data structures for user tiles 1502 are obtained from the 
XP core 1504 which itself also utilizes components from the 
system library 1514. The XP core is an abstraction layer for 
the operating system environment. Tiles that utilize compo
nents such as buttons take these components from the widget 
set 1508. A widget is a basic user interface element such as 
a button or a text input box. The metabase also uses an 
interface of the widget set 1508, and can therefore use 
functions within the widget set. The widget set requests 
functions from the XP core. 

Objects in the metabase 1506 that retrieve content from In one embodiment of the present invention, the set up of 
a particular grid is achieved through a grid configuration 
program ("wizard") that is downloaded to the display device 
from a remote site. The grid configuration program permits 

55 remote sources such as world wide web pages utilize a 
connection manager and bandwidth controller 1512. A URL 
loader 1510 decides whether content should be obtained 
afresh by contacting the connection manager 1512, or from a user to define and install one or more grids on the client 

system. When a tile is partitioned into a further array of tiles, 
the grid configuration program can also be used. One 60 

embodiment of the user interface of the grid configuration 
wizard is shown in FIG. 14. 

A first screen displayed by the grid configuration wizard 
comprises an application program logo 1404, button 1406 to 
guide the user to the next screen and a number of choices, 65 

such as 1408. The user is offered the choice of 
preconfigured, or "standard" grid configurations, selected 

content previously stored in cache. Effectively, the URL 
loader manages the connection manager, and calls functions 
within it. 

Underlying all of the application program's operations are 
functions from the operating system library 1516 that is 
supplied with the device on which the application program 
is running. 

Each of the objects shown in FIG. 15 is now described in 
further detail by reference to FIGS. 16-21. 
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The Surfcast application program 1500, in FIG. 16, com
prises a launcher 1618 and a framework 1620. The launcher 
opens the program from scratch whereas the framework is 
responsible for managing grids and tiles. The user interacts 
directly with the framework to set up a preferred arrange
ment of tiles on the display. In one embodiment, the frame
work initially contains a prescribed set of tiles. The frame
work controls communication between tiles, for example, in 
the case of conditional content. 

Tiles 1502, FIG. 16, are the equivalent of an application 
in a conventional GUI system. They can be built in c++ 
using the Surfcast tile builder application program interface 
(API) using XP core classes, or via a utility such as a custom 
tile editor or via a script file. Some predefined tiles are 
included with the basic Surfcast system including a web 
browser tile called a surf tile 1602, tiles for contacts and 
communications such as a chat tile 1604 and an e-mail tile 
1608. Media-player tiles such as a video tile 1606 are also 
supplied, as are tiles that interface to commonly used 
desktop programs. A word tile 1610 interfaces to a word 
processor; excel tile 1612 interfaces to a spreadsheet pro
gram. A general content viewer that can compose pieces of 
content clipped from a variety of sources, layout tile 1616, 
is also provided. Reg tile 1614 is a general purpose tile that 
permits a user to define his own tile type. 

In a preferred embodiment, all tiles have a common base 
class, and each specialized type of tile has its own class that 
builds upon the base class. There are many ways in which 
specific tile classes can be derived from the conmmon base 
class. Functions for specific tile classes are readily apparent 
to one of skill in the art. Tiles may additionally be repre
sented by markup language files and viewed within a 
web-browser environment. 

The data classes in XP core 1504, FIG. 16, comprise base 
classes and utility classes with which tiles and widgets are 
built. In general, classes within the XP core describe how 
tiles can communicate with one another and with the overall 
application program framework 1620. In particular, XP core 
classes are generic and portable, thereby permitting cross
platform capability. 

XP core classes include: tilebase 1622 for the generic 
class that underlies all tiles; tile base view 1624; tile con
troller 1626; canvas 1628; and classes for event handling 
1630. A view is what a tile uses to draw itself. Tile base view 
is the base class for all views associated with a visual object. 
A controller processes events, for example mouse moves, 
clicks, keyboard events and external events. Tile controller 
is the base class for controllers associated with a tile. A 
canvas is an area of screen on which to render some image, 
for example a tile. 

The metabase 1506, FIG. 17, is a local store for platform
specific implementations of the descriptions of tiles, grids 
and other objects. Tiles, grids and content are created, saved 
and restored via the metabase. The metabase contains tile 
type and content type registries such as tile registry 1732, 
and a local database of grids and content such as content 
store 1734 and grid store 1736. Unknown tile and content 
types can be obtained from remote servers. Tile types are 
abstracted so that if a grid contains a particular type of tile, 
for example an e-mail tile, the metabase provides whatever 
is appropriate for the device the application is running on. 
Items in the metabase are "persistent", that is they are not 
saved explicitly but are preserved from session to session. 

The widget set 1508, FIG. 17, comprises a platform
specific set of visual components that tiles can use. Widget 
set contains the predefined widgets that are included with the 

16 
system. It can be extended with new widgets. It includes 
such useful widgets as a button 1738, a label 1740, an edit 
widget 1742 that enables a user to enter text into an editable 
field and a list widget 1744 that enables a user to select from 

5 a set of options. Items within the widget set can be used with 
tile types such as text input tiles, web browser tiles, and a 
streaming video tile. The term widget can also include more 
complex objects such as a video player that can be inserted 
into a tile as easily as a button. 

10 The URL loader 1510, FIG. 17, provides a mechanism for 
retrieving content. The URL loader 1510 interacts with 
connection manager 1512 for tiles which need to make a 
network connection. Tiles and the metabase ask for content 
for a given URL and the content manager will attempt to 
retrieve it. The metabase also contacts the connection man-

15 ager through the URL loader to ascertain whether there is 
sufficient bandwidth for the transfer. In particular, the con
nection manager decides whether the URL loader should 
furnish tile content from the cache 1746, as would be the 
case if the content has been recently displayed and stored 

20 locally. Alternatively, if the content is not cached, the URL 
loader supervises loading of content from the location 
specified by the URL. 

The URL loader also comprises a file manager 1748 for 
organizing the cached content. The URL loader additionally 

25 comprises a DOM (data object model) renderer 1750 that 
administers the parsing of pages in markup languages such 
as XML and HTML. The URL loader may also comprise an 
implementation of an API for XML rendering such as SAX. 
In an alternate embodiment, such an API may reside in the 

30 XP core module. 

The system library 1514 comprises commonly used utili
ties within the application program, including, but not 
limited to, code for string manipulations, file handling and 

35 server communication. The system library module com
prises generic code and can be compiled for any operating 
system. 

The operating system library 1516, FIG. 17, comprises 
utilities that differ in their implementation from system to 

40 system but are needed for operation of the application 
program. For example, utilities that may be found in system 
library 1516 are those that provide support for threads and 
synchronization 1752, debugging tools 1754, graphics 
libraries 1756, further basic string manipulations 1760 and 

45 connections 1762. Additionally, not shown in FIG. 17, 
useful items in the operating system library include utilities 
that permit definitions of objects, sockets, input devices and 
hardware devices. Items in the operating system library are 
accessible through classes with documented public inter-

50 faces. 
The operation of the widget set 1508 is further described 

with respect to FIG. 18. As previously mentioned, the widget 
set contains widgets for various functions such as buttons, 
text labels, etc. Illustrated in FIG. 18 is a set of widgets for 

55 buttons. 
FIG. 18 shows the class hierarchy for the button widget. 

Base classes for widgets are grouped together in box 1809. 
Widget class 1810 is a container for other classes. All 
widgets use the base class widget 1810 stored in the XP core 

60 module and further described later. Accordingly, button 
1800 is a specific class inherited from widget 1810. 

Widget view 1812 is a class, also stored in XP core, that 
defines the look and feel of the widget. Button view 1802 
inherits from widget view and controls how a button draws 

65 itself. 
In the scheme of FIG. 18, user tile 1816 comprises three 

objects, tile controller 1626, the base class tile 1622 and tile 
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base view 1624, each of which is found in XP core and is 
further described later. Tile base view is responsible for 
drawing the tile and can employ one or more widgets. 

18 
The content store 1918 follows a similar pattern to the tile 

type registry and the tile store. The content and tile link 
database 1920 is a database of information about how tiles 
and grids are related, and how content is related between 

5 them. 
A button is something that a user can click on. A button 

provides button events to a button event consumer. A button 
event consumer is also known as a client, i.e., clients that use 
buttons implement button event consumer 1808 to be noti
fied of button events. For example, a button event consumer 
may be a "play" function in a video tile. The button event 
consumer interacts with a control structure tile controller 10 

1626 associated with a user tile 1816 by telling the tile that 
the button has been activated. Button event consumer 1808 
is itself a class that inherits from an event consumer class, 
described later. 

Button controller 1804 controls how button events 1806 15 

are processed, for example mouse and keyboard events. It 
inherits class structure from widget controller 1814 stored in 
XP core. Not all button events are recognized by the button 
controller: for example, a particular key-stroke may have no 
effect on the state of the button. 

Other widgets follow a similar pattern. They include: 20 

textedit, for inputting text; textlabel, for displaying text; 
textspinner, for selecting from a choice of options; 
datewidget, for entering a date; list, for selecting from a 
choice of options; titlebar; and a toolbar. 

FIG. 20 shows a further description of classes found in the 
XP core and their interaction with the operating system 
library 1516. As discussed below, some arrows between 
objects within XP core denote inheritance of classes. Canvas 
1628 describes an area of screen that can be drawn to. 

GfxContext 2002 is a set of graphics primitives, for 
example for line-drawing, colors and space filling. It is a 
generic version that encapsulates and abstracts operating 
system-specific features inherited from GfxContextFactory 
2032 in the operating system library 1516. Win32 GfxCon-
text 2034 is an example of a graphics context used with the 
Windows operating system. Other GfxContent 2036 
includes alternative platform dependent graphics contexts. 

The foundation classes are tile base 1622, tile base view 
1624 and tile base controller 2008. Tilebase 1622 is the base 
class for all visual objects such as tiles, widgets and grids. 
The tile class 2010, and widget base class 2016, inherit from 
tile base. A widget effectively functions as a special kind of 
tile that can be placed inside a tile. Widget base 2016 is not 
meant to be instantiated on its own but is a foundation for the 
widget class 1810, FIG. 18, used by a generic widget. 

Tile base view 1624 is the base class for all views 
associated with a visual object. A view is what a tile uses to 

Metabase 1506 is further described with respect to FIG. 25 

19. Arrows between the components in FIG. 19 denote 
interfaces. The metabase comprises a registry 1900 and store 
1902 of tile and grid types, a content store 1918 and a 
content and tile link database 1920. 30 draw itself. Also inheriting from tile base view is tile view 

2012, the base class for all views associated with tiles and 
widgetview 1812, the base class for all views associated 
with widgets. Tile base view and tile base interface with 

Content store 1918 is a cache that contains content of tiles 
for the previous session. Content tile link database 1920 
copes with descriptions of relationships between tiles and 
also themes of content for related tiles. This database can 
also be used in the context of "knowledge management", 35 

i.e., those operations that monitor a user's activities and 
attempt to suggest further sources of content based on it. 
Both content store 1918 and the database 1920 interface 
with tile type registry 1900. 

The tile type registry 1900 contains a list of tile and 40 

widget types along with information about how to create 
them and what they are called, along with other information 
such as pointers to objects from which tiles are created. The 
tile and grid store 1902 contains a library of stored grids and 
tiles. Tiles can save themselves or be restored. In a preferred 45 

embodiment, grids are just special cases of tiles. Tiles from 
the tile library can be called and displayed on the screen by 
asking the registry to load tiles. The tile and grid store 
interfaces to an XML library 1906. 

Tiles from the tile and grid store can also be saved outside 50 

the metabase in a library of markup language files, e.g., an 
XML library 1906. 

Also in the metabase is metabase tile 1904 which utilizes 
tile base 1622 from the XP core module. All tiles inherit 

canvas 1628. 
Tile base controller 2008 is the base class for all control

lers associated with a visual object. Inheriting from tile base 
controller are tile controller 1626, the base class for con
trollers associated with a tile and widget controller 2020, the 
base class for all controllers associated with widgets. A 
controller processes all events. Tile base interfaces with both 
tile base view 1624 and tile base controller 2008. Tile base 
controller interfaces to event system 2022. Finally, event 
system 2022 communicates between the operating system 
library 1516 and the tile box controller 2008. 

Event system 2022 is further described with respect to 
FIG. 21. An event can be anyone of a mouse movement 
event, another mouse event such as a mouse-click, or a 
keyboard event such as a keystroke. In FIG. 21, event 2112 
is the base class. Other classes such as mouse movement 
event 2106, mouse event 2108 and keyboard event 2110 
derive from the base class by inheritance. The event con-
sumer 2104 is a class responsible for directing events to the 
controller. The event producer 2102 is interpreting system 
events into Surfcast events for an event consumer. The boxes 

from this class. 55 2122, 2124, 2126, 2128, 2130 and 2132 are multiplexes 
handling the case where multiple clients are affected by 
multiple types of events. An event is communicated to tile 
base controller 2008. 

DLLs can contain additional tiles and widgets that can be 
created by independent third parties. These can be imple
mented within the metabase through the tile factory 1916 
and tile creator 1914, both of which interface to the tile type 
registry 1900. The tile factory 1916 contains the description 60 

and classes necessary for someone to register a new tile type. 
Tile creator 1914 is the code that does the tile creation at 
runtime. In general, independent creation of tiles is facili
tated by supplying a tile toolkit to third parties. 

Inquiry utility 1912 is an optional means for an outside 
user to interface to the metabase, for example to ascertain 
the class structures of stored tile classes. 

Managing Connections to More than One 
Datastream 

When two or more tiles connect to sources of data 
available over a network, communication must be estab
lished in such a way that the rate at which updated data is 

65 transmitted to the grid can be controlled. In practice, for an 
embodiment of the application which resides on a user's 
computer, a flow control protocol such as TCP is required. 
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In this way, each tile can communicate with the remote 
datastream to which it is linked and a determination can be 
made of available bandwidth at the time of data transfer. 
Alternatively, in a client-server mode, flow control is not 
necessary because communication with the server suffices, 5 

as is described below. 

20 
of links tend to be advertisers, in situations where very high 
capacity bandwidth exists, this approach could be effective. 

The connection layer 2209 handles each individual 
request for download passed to it through the URL manager, 
regardless of whether it is an HTML page, a graphic or 
sound file. The connection manager 2210 understands the 
total bandwidth available for allocation, for example, 
whether the device is connected to a modem or a T-l line. 
It will also manage the connection to the requested site and 

It is not practical to fire up a separate browser program 
from each tile that wishes to download data from a site on 
the world wide web. A web-browser is very greedy on 
memory and resources and the user would have little or no 
control over the respective rates at which data was down
loaded from different sites. 

Instead, in a preferred embodiment of the present 
invention, a hierarchy of layers manages the simultaneous 
connection and allocation of resources to different world 
wide web sites, as shown in FIG. 22. The layer structure 
applies to the way in which any given tile downloads 
content. 

10 maintain its own cache. Before making a network request for 
an item, connection manager 2210 first checks its cache, the 
connection manager cache 2212. If the item is not in the 
cache, the connection manager then passes the request off to 
the HTTP protocol socket 2214 in the protocol layer 2215. 

15 The way in which HTTP protocols and caches work is 
familiar to one skilled in the art. 

At the highest level there exists a widget, referred to as 
"Surf widget" 2200, which is the basic browser control 
within the application program of the present invention. 
Ideally, this widget will operate in conjunction with any 
commonly used world wide web browser. It will typically be 
associated with a tile type such as surftile 1602. 

The protocol layer 2215 consists of a suite of different 
socket types, 2214, 2216 and 2218, intended to support 
different communication protocols, such as HTTP, FTP and 

20 also a client server protocol specific to the application 
program via the surfcast protocol socket 2218. 

The socket layer 2219 comprises at least one socket 2220. 

The surf widget communicates with a surf widget con
troller 2202 in a control layer 2201. Also in the control layer 
is a web browser application program 2204. Examples of 
such a program include Microsoft's Internet Explorer and 
Netscape's Navigator software. The surf widget controller 
2202 handles the interaction between the surf widget 2200 
and the web-browser 2204. The surf widget controller also 
passes on requests from the browser to the URL Manager 
2206 in the next layer, the URL layer 2205. The surf widget 
controller then pipes back the results to be rendered to surf 
widget. A typical example of this process in operation would 
be: a user clicks on a hyper-link in a web-page; the web
browser makes a request for that page to surf widget 
controller 2202; the request gets handed to the URL manager 
2206; once the page is loaded, the URL manager 2206 40 

notifies the surf widget controller, which in turn sends the 
information to the web-browser for rendering. 

The socket layer wraps up all the system implementation 
specifics for a given platform and allows generic socket 

25 types us to be built on top. The socket keeps track of its 
bandwidth usage, which can then be queried at the connec
tion layer. The socket layer then facilitates bandwidth man
agement. 

30 With all communications going through the same socket 
layer it is possible to easily collect data about a socket's 
bandwidth usage. If, at the connection layer, it is noticed that 
the total bandwidth allocation has been exceeded, it is a 
simple case of blocking further data transfer until such time 
as total bandwidth usage falls back under what has been 

35 allocated. 

The responsibility for obtaining pages of content is that of 
the URL layer 2205. When a URL is requested, the URL 
manager 2206 issues a request for the page and any subse- 45 

quent media to the connection manager 2210. The URL 
manager keeps track of the requested URL for future use, if 
it is requested again. The URL manager also queues up 
URL's that have been requested according to their focus, 
i.e., the tile that a user has currently selected and according 50 

to the respective priorities of the active tiles. 
In a preferred embodiment, a pre-fetch utility such as 

URL pre-fetch manager 2208 can be implemented. It saves 
the user time if items can be pre-fetched instead of waiting 
for their download. Several strategies can be used to obtain 55 

pre-fetch items for the user. Using a history of a user's 
previous browsing habits, it is possible to predict what the 
user will probably want next. Another function of a pre-fetch 
utility is to periodically check the validity of items in the 
cache and to make sure they are up to date. As would be 60 

familiar to one skilled in the art, some of the new HTTP1.l 
methods would prove very useful for this; namely the 
conditional gets. Another strategy is to start loading links 
from the page that a user is browsing, regardless of whether 
the user has selected the links. Although such an approach 65 

could be very wasteful of resources if there are a lot of links 
and very few are ultimately accessed and also because a lot 

As a user switches focus from one tile to another priorities 
can be dynamically re-allocated to ensure the fastest pos
sible loading of the selected page. All other communications 
can then abide by the same rules, allowing for complete 
control. 

The sequence of events and functions in a "dynamic 
bandwidth allocation" feature of the present invention are 
described as follows. The dynamic bandwidth allocation 
feature involves the URL loader, the connection manager 
and the bandwidth controller. 

The tiles that need access to the network resource for 
downloading content from a URL, pass certain parameters 
to the URL loader which manages all such requests from the 
tiles. These parameters include the URL itself, the priority of 
the tile, the minimum bandwidth requirement if any, and the 
maximum bandwidth requirement, if any. 

The URL loader detects the need for a connection to a 
network resource, as would be notified to it by the connec
tion manager. In the case of dial-up connections, the con
nection manager is responsible for allocating the modem 
resource and making the dial-up. Once a connection is made 
and the network resource is available, the URL loader 
requests the bandwidth controller to start delivering the 
required content, taking into account the additional param
eters for each request. 

The bandwidth controller 2300 is an object that comprises 
a number of functions, as shown in FIG. 23. AddURL 2302 
is a function used by the URL loader to add an additional 
connection request to those already considered. 
RemoveURL 2304 is used by URL loader when cancelling 
or aborting a request. GetURLStatus 2306 is used by URL 
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loader to obtain a status report for a given request. GetStatus 
2308 is used to obtain a general status report for the overall 
bandwidth. The bandwidth controller 2300 is additionally 
able to execute a main cycle loop over the outstanding URL 
requests for the purposes of managing the bandwidth among 5 

them. The following pseudocode describes steps within the 
main cycle loop, according to one embodiment of the 
present invention. 

Client-Server Interaction 

In one embodiment of the present invention, FIG. 24, the 
user at client device 2400 interacts with server software on 
a server 2402. The server stores locally a profile comprising 
user-specific content 2406 that can feed customized data to 
the user. For example, the user may store pre-defined grid 
configurations on the server. Additionally, passwords for 
specific web-sites can be stored along with the user's profile. 
A grid generator 2404 on the server creates a grid of tiles 

while (uncompleted requests outstanding) 
{ 

calculate bandwidth obtained per request; 
check for need to postpone, stall or cancel lower priority requests; 
check for need to increase higher priority requests; 
detect completed requests and notify requestor; 
detect undeliverable requests and reissue or cancel if necessary; 
carry out other service and statistics functions, as required; 

Each of these steps is explained, as follows. One or more 
of the steps may be performed in a different order from that 
presented above without departing from the scope of the 
present invention. 

The step of calculating the bandwidth obtained per 
request utilizes a function that calculates obtained band
width for each of the managed requests, including requests 
that are stalled (or postponed) due to priority issues. This 
calculation takes place frequently because of the nature of 
the network. The bandwidth obtained can vary drastically 
even during the course of the individual network transaction, 
and therefore a priority based dynamic system must con
tinuously accommodate such fluctuations. The result of 
calculating the bandwidth obtained is used both for feedback 
to users and for making decisions in the subsequent steps 
within the main cycle loop. 

10 according to user-specified content. Each tile has been 
created on the server by producing an image from the 
location specified. For example, tile creator 2408-1 produces 
a tile from content 2410-1. Thus, when a user logs on to the 
server, for example through a conventional web-browser, a 

15 grid of tiles is downloaded to the user's system. 
The client-server embodiment provides a number of 

advantages. For example, individual users and the devices 
they use may be differentiated. Therefore, the tile-content 
that the server delivers can be customized according to the 

20 rendering device. 
Turning next to FIG. 25, each time a user logs on to the 

server 2402, a "session" is initiated, step 2500. The server 
verifies the user's identity, step 2502 and acknowledges the 

25 log-in, step 2506. The client registers one or more resources, 
such as connection bandwidth, cost per transmission unit 
and properties of local playback device, step 2504. From this 
information, the server identifies the client device type, for 
example, set-top box or personal computer, step 2508. At 

30 step 2510, the server retrieves grid settings specific to the 
user, if appropriate. Details of a session, as defined by tile 
content and priorities can be held over from one session to 
another, both for the purposes of permitting a user to 
continue with ongoing work and in order to protect against 

35 the adverse consequences of abnormal disconnections. 
Additionally, targeted advertising and messaging can be 
delivered to subsets of users via the predetermined server. 

Having rendered a grid, step 2512, and delivered it to the 
client device, the user can request datastreams, step 2518. 

40 Any number of datastreams can be requested at once, the 
corresponding stream request information which defines 
parameters for each stream is communicated to the server. 

The step of checking for the need to postpone, stall or 
cancel lower priority requests is another precautionary 
mechanism to use for the purposes of adjusting the currently 
active connections. If outstanding requests are not achieving 
the desired minimum bandwidth, or an actual bandwidth in 
line with the priority of a given request is not achieved, 
bandwidth must be made available to the higher priority 
requests, by stalling, cancelling or postponing lower priority 
requests. A throttle feature implemented consistent with the 45 

layer nature of the stack can be applied wherein the fre
quency of issuing requests can be decreased. A complete 
cancellation of a request followed by reload from cache is 
usually the last resort. 

Upon completion of these steps, the server knows the 
client characteristics and is able to distribute bandwidth 
available to the client among multiple content servers. In this 
example, if the client has an incoming bandwidth of say 56 
Kbits/second, and is requesting datastreams from three 
sources with equal priority, then the server will respond for 
each request that a bandwidth of 56/3=18.7 Kbits/sec is 
available for each datastream. The step of checking for the need to increase higher 50 

priority requests has the opposite effect. If applied, higher 
priority requests are increased by means of spawning addi
tional simultaneous requests, or by increasing the throttle 
mentioned above. 

Both the steps of checking the need to postpone and 55 

checking the need to increase a priority can provide feed
back to the user in terms of their success or failure. Status 
parameters can additionally be collected and calculated. 

The requested datastreams are displayed on the client 
device, step 2520 and, if the user changes the content of a tile 
or explicitly requests an update or refresh operation on the 
tile, step 2522, an update request is sent to the server, step 
2524. Once the new content has been received, the grid is 
rendered anew, step 2526. 

Intensive operations on each displayed tile are also chan
neled through the predetermined server. For example, 
refresh operations on a tile generate a refresh request that is The step of detecting completed requests and notifying 

the requestor utilizes a function for handling successful 
completed requests. Conversely, the step of detecting unde
liverable requests followed by reissuing or, canceling the 
request if necessary is the mechanism for avoiding undeliv
erable requests, or retrying temporarily unavailable requests. 

60 sent to the predetermined server. Similarly, requests to 
thumbnail a given image can be carried out, by request, on 
the predetermined server and the resulting compressed 
image transmitted to the user. 

Other service and statistics functions may also be called, 
as may be necessary for supplying information to the layers 
above the connection layer. 

In the foregoing embodiment, the server component may 
65 reside locally on the client machine, in which case the server 

is known as the "Resource Manager", or it may be a remote 
server. 
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In this way it is possible to provide consistent grid and tile 
implementations independent of the device and its location. 

FIG. 27 provides an example of the way in which wireless 
devices can interact with a server. A personal digital assistant 

In a preferred embodiment of client server operation, 
shown in FIG. 26, aspects of a user's grid profile are 
transmitted to third parties so that the third parties may then 
communicate tile based content directly to the user. For 
example, a user's custom grid may contain a tile that points 
to a third party web-site 2604. Content 2606 from the 3rd 

party web-site is typically transferred to the server for 
dissemination to the user. The server 2602 notifies the 3rd 

party web-site that the user requires tiled data by, for 
example, transmitting user information 2608. The third party 
then permits the tile based content of its web-site to be 
transmitted directly to the user. 

5 (PDA) 2700 or a WAP phone 2702 communicates in a 
wireless manner with a dial-in bank 2704. The dial-in bank 
communicates data to a server farm 2706 which is connected 
to the internet 2710, optionally through a firewall 2708. 
Alternatively, another personal digital assistant such as 2714 

The use of servers also allows for the latest versions of 
tiles to be downloaded and installed across all devices. Users 
are then able to share grids and tiles with other users. The 
server side technology utilized permits users of all client 
devices, from desktop PC's to mobile telephones with a 
consistent experience. 

10 can communicate with an internet service provider such as 
2712, also connected to the internet 2710. The server farm 
2706 is able to provide content directly to a PDA such as 
2700 or indirectly, over the internet, to a PDAsuch as 2714. 

What is claimed is: 
15 1. A method executed by a device under the control of a 

program, said device including a memory for storing said 
program, said method comprising: 

The majority of the server side code is written in lava, 
with C++ being used where necessary. Inter-server commu- 20 

nication also utilizes XML to provide consistency with other 
aspects of the invention. 

In a preferred embodiment, either Oracle 8i or SQL Server 
2000 are used to provide a relational database (RDB) 
functionality of the server. Both of these RDB's now provide 25 

direct SQL to XML transformations. Databases are devel
oped using the ANSI 92 SQL standard, which is usable by 
either of the RDB's. 

Thin Client Technology 30 

An object of the application program of the present 
invention is that it should operate on a variety of devices, 
including mobile telecommunications devices such as cel
lular phones, handheld web-browsers, palm pilots, personal 35 

digital assistants and other devices that can communicate by 
wireless application protocol (WAP). 

Accordingly, because most handheld or mobile devices do 
not have the same amount of local storage and processing 
power as desktop computers and set-top boxes, a special 40 

version of the application program of the present invention 
is envisaged for mobile devices. The special version embod-
ies so-called 'thin client' technology in which a lot of the 
operations are performed by a server instead of the device 

selecting a plurality of information sources; 
partitioning a visual display of the device into an array of 

tiles, wherein each tile in said array of tiles is associated 
with an information source in said plurality of infor-
mation sources; 

assigning a first refresh rate to a first tile of said array of 
tiles and a second refresh rate to a second tile of said 
array of tiles; 

updating information from a first information source in 
said plurality of information sources presented to said 
first tile in accordance with said first refresh rate; and 

simultaneously 
updating information from a second information source 

in said plurality of information sources presented to 
said second tile in accordance with said second 
refresh rate. 

2. The method of claim 1 wherein said partitioning 
includes partitioning said array of tiles in accordance with a 
user-defined array size. 

3. The method of claim 1 wherein said partitioning 
includes partitioning said array of tiles in a non-overlapping 
configuration wherein each tile of said array of tiles is a 
uniform size and shape. 

4. The method of claim 1 wherein said assigning includes 
assigning said first refresh rate and said second refresh rate 
in accordance with a first priority value of a first information 
source associated with said first tile and a second priority 

itself. 45 value of a second information source associated with said 
second tile. An "n-tier" architecture is one that is designed generically 

for a multitude of platforms, for example PC's, PDA's WAP 
phones and UNIX systems. Accordingly, in order to maxi
mize the use of mobile devices, the application program of 
the present invention employs an n-tier architecture allowing 50 

the majority of the processing to be carried out on the server 
with the results being sent to the device for rendering. This 
model allows for a reduced size system to be stored on 
mobile devices, with the system logic residing on remote 
servers. 55 

5. The method of claim 1 wherein said assigning includes 
attributing a selected state or an unselected state to said first 
tile and said second tile. 

6. The method of claim 1 wherein said first refresh rate is 
different from said second refresh rate. 

7. The method of claim 1 wherein at least one of said first 
refresh rate and said second refresh rate is specified by a 
user. 

8. The method of claim 1 wherein said array comprises 
more than one row and more than one column. 

9. The method of claim 1 wherein at least one attribute of 
each tile in said array of tiles is assigned uniformly. 

10. The method of claim 9 wherein said attribute is a 

The features that are moved from client to server will be 
dependent upon the device in question. For example it is 
possible to provide the client with more features on a 
personal digital assistant such as a Palm pilot than on a WAP 
Phone. 60 refresh rate. 

In order to provide a level of consistency between the 
devices and the servers, the markup language XML is used 
to wrap the data that is being transmitted. As previously 
described, the system of the present invention uses a meta
base to store information about the user's current grid and 65 

tile configurations. A synchronization procedure allows the 
metabase to be stored on a server and queried by any device. 

11. The method of claim 1 wherein said first refresh rate 
is assigned automatically. 

12. The method of claim 1 wherein said array comprises 
a grid wherein each of said tiles occupies a fixed position on 
said grid. 

13. The method of claim 1 wherein a unit tile size is 
associated with said array of tiles, dependent upon a maxi-
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mum number of tiles displayed vertically and a maximum 
number of tiles displayed horizontally, and wherein each tile 
in said array of tiles has a fixed size that is equal to said unit 
tile size, or a multiple thereof. 

26 

14. The method of claim 1 wherein said array is displayed 5 
in a web-browser. 

31. The electronic readable memory of claim 22 wherein 
said fourth set of instructions assign said first retrieval rate 
and said second retrieval rate in accordance with a prede
termined priority scheme. 

32. The electronic readable memory of claim 22 further 
comprising a set of instructions to selectively assign a 
selected or unselected state to specified tiles of said array of 
tiles. 

15. The method of claim 1 additionally comprising storing 
said array of tiles on a second device. 

16. The method of claim 1 wherein said array of tiles is 
retrieved from a second device. 

17. The method of claim 1 wherein said device is a mobile 
telephone. 

18. The method of claim 1 wherein said device IS a 
television. 

19. The method of claim 1 wherein said device IS a 
computer. 

20. The method of claim 1 wherein said device IS a 
personal digital assistant. 

33. The electronic readable memory of claim 22 further 
10 comprising a set of instructions to interrupt said first 

retrieval rate and present said first tile with static inform a -
tion from said first information source. 

21. The method of claim 1 wherein said plurality of 
information sources comprises at least two information 
sources selected from the group consisting of: analog signal; 20 

video signal; audio signal; text; an e-mail program; a world
wide-web page; streaming video; streaming audio; and 
graphics. 

34. The electronic readable memory of claim 22 further 
15 comprising a set of instructions to deliver selected textual 

content from said first information source to said first tile. 
35. The electronic readable memory of claim 22 further 

comprising a set of instructions to deliver a video signal to 
a selected tile of said array of tiles. 

36. The electronic readable memory of claim 22 further 
comprising a set of instructions to deliver a frame of a 
broadcast TV signal to a selected tile of said array of tiles. 

37. The electronic readable memory of claim 22 further 
comprising a set of instructions to deliver information from 

25 a network document to a selected tile of said array of tiles. 
38. The electronic readable memory of claim 22 further 

comprising a set of instructions to deliver a web page to a 
selected tile of said array of tiles. 

22. An electronic readable memory to direct an electronic 
device to function in a specified manner, comprising: 

a first set of instructions to control simultaneous commu
nication with a plurality of information sources; 

a second set of instructions to arrange a display into an 
array of tiles; 

a third set of instructions to associate a first information 
source of said plurality of information sources to a first 
tile of said array of tiles and a second information 
source of said plurality of information sources to a 
second tile of said array of tiles; 

39. The electronic readable memory of claim 22 wherein 
30 said first retrieval rate is different from said second retrieval 

a fourth set of instructions to retrieve information from 35 

said first information source in accordance with a first 
retrieval rate and retrieve information from said second 
information source in accordance with a second 
retrieval rate; and 

a fifth set of instructions to present information to said 
first tile in accordance with said first retrieval rate and 40 

rate. 
40. The electronic readable memory of claim 22 wherein 

said array comprises more than one row and more than one 
column. 

41. The electronic readable memory of claim 22 further 
comprising a set of instructions for uniformly assigning at 
least one attribute of each tile in said array of tiles. 

42. The electronic readable memory of claim 41 wherein 
said attribute is a retrieval rate. 

43. The electronic readable memory of claim 22 wherein 
said first retrieval rate is assigned automatically. present information to said second tile in accordance 

with said second retrieval rate. 
23. The electronic readable memory of claim 22 further 

comprising a set of instructions to process a network datas
tream from a network data source. 

44. The electronic readable memory of claim 22 addi
tionally comprising instructions for storing said array of tiles 

45 on a second electronic device. 

24. The electronic readable memory of claim 22 further 
comprising a set of instructions to process a tuner signal 
from a tuner device. 

45. The electronic readable memory of claim 22 addi
tionally comprising instructions for retrieving said array of 
tiles from a second electronic device. 

25. The electronic readable memory of claim 22 wherein 
said second set of instructions arrange said array of tiles on 
a display of a mobile telephone. 

46. A system for facilitating the organization and man-
50 agement of multiple data sources, comprising: 

26. The electronic readable memory of claim 22 wherein 
said second set of instructions arrange said array of tiles on 
a display of a television. 

27. The electronic readable memory of claim 22 wherein 55 

said second set of instructions arrange said array of tiles on 
a display of a computer. 

28. The electronic readable memory of claim 22 wherein 
said second set of instructions arrange said array of tiles on 
a personal digital assistant. 

29. The electronic readable memory of claim 22 further 
comprising a set of instructions to assign a password to a 
selected tile of said array of tiles. 

60 

30. The electronic readable memory of claim 22 wherein 
said second set of instructions produce an array of non- 65 

overlapping tiles wherein each tile has a uniform size and 
shape. 

a device that includes a processor configured to execute 
instructions, a memory connected to said processor to 
store at least one program that includes a graphical user 
interface, and an input device, wherein said processor 
executes instructions to: 
control simultaneous communication with a plurality of 

information sources; 
arrange a display into an array of tiles; 
associate a first information source of said plurality of 

information sources to a first tile of said array of tiles 
and a second information source of said plurality of 
information sources to a second tile of said array of 
tiles; 

retrieve information from said first information source 
in accordance with a first retrieval rate and retrieve 
information from said second information source in 
accordance with a second retrieval rate; and 
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present information to said first tile in accordance with 
said first retrieval rate and present information to 
said second tile in accordance with said second 
retrieval rate. 

47. The system of claim 46 wherein said array comprises 
more than one row and more than one column. 

48. The system of claim 46 wherein said processor 
additionally executes instructions for uniformly assigning at 
least one attribute of each tile in said array of tiles. 

5 

49. The system of claim 48 wherein said attribute is a 10 

retrieval rate. 

28 
50. The system of claim 46 wherein said first retrieval rate 

is assigned automatically. 
51. The system of claim 46 wherein said processor 

additionally executes instructions for storing said array of 
tiles on a second device. 

52. The system of claim 46 wherein said processor 
additionally executes instructions for retrieving said array of 
tiles from a second device. 

* * * * * 
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