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1
METHODS AND APPARATUS FOR
MANAGING AND EXCHANGING
INFORMATION USING INFORMATION
OBJECTS

RELATED APPLICATIONS

This application is a continuation of U.S. patent applica-
tion Ser. No. 14/664,178, filed Mar. 20, 2015, which is a
continuation of U.S. patent application Ser. No. 13/925,031,
filed Jun. 24, 2013, which is a continuation of U.,S. patent
application Ser. No. 12/563,416, filed Sep. 21, 2009 (now
U.S. Pat, No. 8,499,248, issued Jul. 30, 2013), entitled
“METHODS AND APPARATUS FOR MANAGING AND
EXCHANGING INFORMATION USING INFORMA-
TION OBIJECTS,” which (i) claims the benefit of U.S.
provisional application Ser, No, 61/116,747, filed Nov. 21,
2008, entitled “Information Objects (I0s) and Information
Views (IVs)”, and (ii) is a continuation in part of U.S. patent
application Ser. No. 11/118,301, filed Apr. 29, 2005 (now
U.S. Pat, No. 7,640,511, issued Dec. 29, 2009), entitled
“METHODS AND APPARATUS FOR MANAGING AND
INFERRING RELATTONSHIPS FROM INFORMATION,”
which claims the benefit of U.S. provisional application
having Ser. No. 60/566,723, filed Apr. 29, 2004, entitled
“METHODS AND APPARATUS FOR MANAGING AND
INFERRING RELATTIONSHIPS FROM INFORMATION”,
All of these related applications are hereby incorporated
herein by reference in their entirety.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCI

This invention was made with Government support under
Grant and/or Contract No. ‘N00014-02-1-0132 and/or
N00014-04-1-0569 and/or N00014-08-C-0206" awarded by
the Office of Naval Research. The Government has certain
rights in the invention.

BACKGROUND

Modern information processing systems allow users to
collect and process large amounts of information. As an
example, a typical computer system such as a personal
computer includes an operating system that executes within
the computer system to provide a graphical user interface to
users of that computer system. A conventional graphical user
interface typically includes a number of information objects
such as graphical icons that represent information of rel-
evance or importance to the user. The user accesses data and
controls functionality of the computer system by selecting
and operating such icons. By way of example, software
applications such as word processors, graphical editing
tools, web browsers and many othets often provide graphi-
cal user interfaces that include a number of icons that have
visual meaning to the user of the computer system. Typi-
cally, a software application renders icons to allow the user
to invoke specific functionality or commands of that appli-
cation and/or to allow the user to organize and access data.
Many software applications use icons to represent data or
files that the user can access by selecting (e.g., clicking) the
icon representing the data, As an example, if a user selects
an icon that represents a software application installed
within the computer, the computer will begin execution of
that application. Other icons on a graphical user interface
can represent folders or files maintained by the operating
system within a file system.
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Many conventional software applications allow a user to
develop or collect various portions of information or content
for storage and future access. As an example, a word
processor or other editing tool allows the user to create and
edit documents. As another example, a web browser allows
a uset to navigate web pages provided by servers on remote
computer networks such as the Internet to reference infor-
mation on a variety of subjects. A conventional computer
system allows a user to store information referenced or
created by such applications as a set of documents or files
that can be retrieved by the user at a later time,

Most conventional operating systems and many software
applications also provide a way for a user to arrange a file
system of the computer in order to organize documents and
files in a manner that makes sense to the user. Computer
operating systems typically organize file systems in a hier-
archical manner allowing the user to create folders or
directories with user-specified names. The user can store
files within the folders in a manner that makes sense to that
user. A file system is thus one of the most popular ways for
users to organize and manage data and information of
interest to those users.

Another mechanism that conventional applications and
operating systems provide to allow users to organize and
manage information of interest to that user is the ability to
allow a user to spatially arrange information objects such as
graphical icons in a way that makes intuitive sense to the
user. As an example, on a conventional “desktop” work area
provided by many operating systems, a user can place or
position icons representing files, documents, applications,
email messages, appointments or the like in any manner and
at any position that the user may choose. In particular, such
conventional applications allow the user to graphically
maneuver the icons into position in relation to one another
in a manner that makes sense to that user. Different users
often organize icons on their desktop in different ways.

Information availability and accessibility is continuously
increasing, The problem is that information commonly
exists in different formats, resides in different locations, s
dynamically changing, and is used and modified by different
people. This makes it difficult for users to effectively moni-
tor, analyze and exchange information.

SUMMARY

Conventional mechanisms and techniques that allow a
user to visually organize, collect and manage information
objects that represent various portions of information suffer
from a variety of deficiencies. In particular, conventional
computer-based applications such as operating system desk-
tops and software application graphical user interfaces allow
a user to colleot and store numerous portions of content and
information that are of interest to the user and allow a user
to yepresent that information graphically (e.g. via icons), but
do little to analyze relations that may exist between the icons
and/or between the stored portions of content or data.

In -particular, conventional information processing sys-
tems such as those noted above allow a user to organize and
arrange various portions of data or other information as
icons in a graphical user interface in a manner that makes
sense to the user, but such systems do not promote conver-
sations and collaboration among users.

Another deficiency with conventional information pro-
cessing systems is that information is represented in differ-
ent formats and, depending on the format, is stored in
different locations. For example, conventional browsers
store hyperlinks to web sites as bookmarks, whereas emails
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are located in mailboxes in mail handlers, files are stored in
computer directories, and notes. may be stored in files, and
so forth. The proposed information:object mechanism dis-
closed herein, referred to in some embodiments as 10s, solve
this deficiency by introducing a standardized information
format that represents a piece of information in'an abstract
way and links fo an original piece of information and that
has a standardized look thus allowing users to focus on and
compare the information content and context rather than be
distracted by the information format and location.

As an example of problems with conventional data pro-
cessing systems, a user using a conventional content devel-
opment application may spend: large amounts of time col-
lecting portions: of . content such as graphics, text, news
stories, web. pages; email messages; or other such informa-
tion sources. for collaborative production of a large content-
based research project. Many users may be inyvolved.in this
process. As each user collects portions of information using
conventional information maragement systems, the tsers
store and organize their respective portions. of information
within the computer file system: Each user iay, create icotis
on his or her desktop or other work areas that represent the
respective.: portions: of collected . information, Each. user
might group icoiis for related pieces of information together
in o list, within close proximity to eacli other; or in file
directories. In conventional systems however, it is up to the
user to identify what other portions: of information might be
of interest to the user that the user has not already: identified
and collected. : ;

As_an example;.if the collaborative. production. being
developed by the users s a project related to current events,
each user may. collect articles and stories related: to: that
current event. Using conventional systems, it is up to each
user. to research and discover stories ot othet content related
to that current event that might be available from & variety
of different information: sources, While converitional col-
laboration systems might provide a common repository for
such collected information contributed by eacli uset, there is
little or nio ordering:to this information, other than an order
specified by the users who place the content into the shared
repository such as a file system or database, Bach user. must
frequently communicate with other users in a highly manual
manner (e.g. via a telephone call, email or other mechanism)
to identify content that other users may have discovered and
collected that might be of relevatice to the production under
development.

Such, conventional information management systems do
not - ‘automatically - and. -dynamically ' analyze - relations
between user placed icons that tepresent the various pieces
of available information in order to assist users.in identify-
ing other portions of content that many of" interest to those
users. More specifically, conventional systems do.not ana-
lyze specific ‘spatial: relations,. collaborative  context . rela-
tions, chronological context relations; and the like between
information sources associated with icons arranged by a user
to determine other portions of information, such as other
portions of content collected by other users, that may be of
relevanee or interest to the user providing a specific spatial
arrangement of his or her icons. As a result, conventional
information management systems limit a user’s knowledge
of other available content and information to which that user
may have interest. In particular, such systems limit available
content to that content that a user can discover on their own.

As an example, using a conventional information discov-
ery processes such as web searching, a user can quickly
become overwhelmed with search results that are irrelevant
to the information they are seeking. While some conven-
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tional web sites may attempt to' suggest references to web
pages that are similar in nature to those discovered when
providing: a’ particular searchi term, such additional refer-
ences are simply provided based on frequently performed
searches of other users and do not take into account current
information already collected: by the user performing the
original search. Thus a conventional browser is not made
aware that a user already has collected cerlain related pieces
of information and has organized them in a spatially related
mannet.

In contrast, embodimerts ‘of the invention are based in
part on the observations that conventional information col-
lection management systents provide a significant cognitive
burden on users caused by the increasing availability of
information, the requirement for users to actively initiate a
search for relevant information, the requirement for evalu-
ation of the quality and feasibility of informiation, the need
to collaborate remotely and asynchronously, as well as the
necessity to dynamically adapt to changing circumstances.
Modern information processing systetis do not provide an
automated. ability -to- otganize and. identify - information
sources that come in many different formats. For example,
information may:be received in the-form of a phone call, an
email; an instant message; a. computer file, a web site; a
database item, a verbal comment, a radio-transmission; a
newspaper,. a’ television spot; a magazine; or a. security
camera, . The various formats: often: prevent. the' easy and
efficient collection, organization, and comparison of infor-
mation by conventionial information processing systems.

Bmbodimenits: of “the -invention - incorporate advanced
graphical user interfaces and functions to address the short-
comings in conventiopal systems. These embodiments
include Information Objects (I0s). and. Information Views
(1Vs)..10s that ate data files that can include other data files
(such gs documents, hyperlinks; and executables) as well as
meta-data (such as ratings; discussion logs, and visualization
parameters). IVs ate computer windows for the visualization
of10s. 10s are rendered differently on different IVs allowing
users to manage information in a customized format and in
environments suited to particular tasks and circumstances.
In certain embodiments the 1O consolidates data, meta-data
and communication features. For example, the IO can be an
agernida'item, a discussion, a hosted conversation, a topic,
ete. Accordingly, the user can efficiently view: and organize
multiple 10s. that represent different topics and that engage
different groups of participants. ;

Advantageously 10s provide a means for users to package
and: visualize: (static ‘and dynamic). information in a stan-
dardized format. I0s can be viewed and modified differently
on different IVs, 10s can be copied between the IVs of the
same or different users. Copies of 1Os remain synchronized
if displayed on different IVs..10s are associated with func-
tions. that enhance the collaborative use of information, for
example; an object-based communication system that atlows
users to’ communicate through 10s and'1Vs.

Other benefits of Information Objects and Views include
the ability to: consolidate task relevant information (e.g.
from shared 1Vs to a private IVs),

display information in a custom and familiar format (e.g.,
in a wide variety of possible custom IVs);

maintain a standardized data format for different data
visualization and management tools; and

easily move data between different data visvalization and
management tools; and

easily exchange information among remotely distributed
participants in a hosted conversation.
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Using techniques disclosed herein, it is possible to create
10s transfer 10s between the same or different types of IVs,
add additional IVs and additional functions for IOs, as well
as a selection of 10 components, 10 fanctions on IVs. An
electronic wall (EWall) embodiment provides one example
for the visualization of IOs on an'information view (IV) in
which an IO can present itself as a EWall 10 on a EWall
Workspace View. A graphical user interface is provided for
the management of multiple IVs, as well as new functions
for the exchange of 10s and the collaborative use of IVs,

Embodiments of the invention as disclosed herein provide
mechanisms and techniques for providing the 10, sharing
the IO among a plurality of participants, attaching multi-
media data to the IO, The technique further includes dis-
playing the 10 in one of a plurality of views and in response
to interaction with one of the plurality of views by one of the
participants, communicating with at least one different one
of the participants sharing the 10.

The system disclosed herein provides a computational
environment for the support of individual and collaborative
decision-making and greatly enhances the quality and the
speed of individual and collaborative brainstorming, prob-
lem-solving, information collecting and decision-making
processes. More specifically, the system for providing
hosted conversation among a group of participants disclosed
herein includes a processor, a memory unit that stores
instructions associated with an application executed by the
processor, and an interconnect coupling the processor and
the memory unit, enabling the computer system to execute
the application and perform operations of: storing a link to
at least one information object, the at least one information
object, the information object includes at least one link to a
document, a plurality of links to the group of participants,
meta-data related to the conversation, and a communication
system linking the at least one information object to the
group of participants. The system further provides a user
interface on the elient system comprising: an icon repre-
senting the at least one information object, a contact list, a
list of participants linked to the at least one information
object and an information view to visualize the at least on
information object,

In one configuration, the IOs are sometimes represented
as “cards” on a graphical user interface. I0s reference
different types of information formats thus making it easier
for users to directly compare and study information in
different formats. As used herein the term “card,” “IO” and
“information object” are used interchangeably, and a card is
one example configuration or representation of an informa-
tion object. AN IO includes a graphic icon area to display
text or a picture associated with an information source, as
well as other information pertaining to such things as
ownership of that IO, creation time of the IO, and attribute
indicators that indicate a currenl state of the IO, and a
hyperlink fo its associated information source. In a simplest
embodiment, an IO is just an icon'that represents some
information and information represented by 10s may be
stored in different locations and in different formats. In one
configuration, ‘an IO is different from an ordinary icon
because it comes with hidden functionality such as a built-in
instant messaging system and the ability to drag and drop
content onto the 10. It is noted that the: instant messaging
system includes communication media such as Instant Mes-
saging System, email and SMS messaging, text messaging
and other forms of real-time communication between par-
ticipants.

In one configuration, the system applies a spatial relation
algorithm that discovers spatial relations between positional

5

20

25

30

35

40

45

60

65

6

information of at least two IO records in an IO database that
are associated with IOs displayed on the -graphical user
interface in the first set of 10s. The relations between 10s
can be stored in a database and the system can use discov-
ered relations to identify a second set of information objects
based on the relation(s) between the first set of information
objects/10s. The second set of information objects in an IO
configuration is a second set of 10s that might be of interest
to the user based on the analysis of the 10s already on
display in a Workspace View associated with that user. The
system can output an identity of the second set of informa-
tion objects by displaying the second set of 10s on the
graphical user interface for viewing by the user. The second
set may be displayed in a prioritized and relevant manner
based on relations discovered concerning the first set of I0s.

In this manner, the system can use 10s to show the user
other sources of information, possibly from other usets, or
from a database, or from a dynamic source such as a news
feed, that might be of interest to that user. News feeds
include but are not limited to news, alerts, announcements,
motion detection events triggering security cameras, emails,
instant messages (IMs), short message services (SMSs),
sensors, real time search results, and custom content. The
system can thus assist a user in managing information and
retrieving relevant information.

Embodiments of the invention include any type of com-
puterized device, workstation, handheld or laptop computer,
or the like configured with software and/or circuitry (e.g., a
processor) to process any or all of the method operations
disclosed herein. In other words, a computerized device or
a processor that is programmed or configured to operate as
explained herein is considered an embodiment of the inven-
tion.

Other embodiments of the invention that are disclosed
herein include software programs to perform the steps and
operations summarized above and disclosed in detail below.
One such embodiment comprises a computer program prod-
uct that has a computer-readable medium including com-
puter program logic encoded thereon that, when performed
in a computerized device having a coupling of a memory and
a processor and a display, programs the processor to perform
the operations disclosed herein. Such atrangements are
typically provided as software, code and/or other data (e.g.,
data structures) arranged or encoded on a computer readable
medium such as an optical medium (e.g., CD-ROM), floppy
or hard disk or other a medium such as firmware or micro-
code in one or more ROM or RAM or PROM chips or as an
Application Specific Integrated Circuit (ASIC). The sofi-
ware or firmware or other such configurations can be
installed onto a computerized device to cause the comput-
erized device to perform the techniques explained herein,
Other configurations include various graphical representa-
tions of the 10s themselves, for example as displayed on a
graphical user interface as will be explained in more detail.

It is to be understood that the system of the invention can
be embodied strictly as a software program, as software and
hardware, or as hardware alone such as within a processor,
or within an operating system or within a software applica-
tion,

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other objects, features and advantages
of the invention will be apparent from the following more
particular description of embodiments of the invention, as
illustrated in the accompanying drawings and figures in
which like reference characters refer to the same patrts
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throughout the different views. The drawings are not nec-
essarily to scale, with emphasis instead being placed upon
illustrating the embodimetits, principles and concepts of the
invention.

FIG: 1 is an example network environment. including
computer systems configured with a' relation manager in
accordance with one example embodiment disclosed herein,

FIG. 2 shows an example layout of an IO in accordance
with one example émbodiment disclosed herein:

FIG..3 is a diagram. of information flow and IOs present
themselves differently on different IVs and can-be copied
between. IVs in accordance with one éxample embodiment
disclosed herein: ; ,

FIGS. 4A and 4B are diagrams of News Views that
display news. for multiple diffetent news papets postings by
different users,

FIG. 5A is 4 diagram of IOs being exchanged between IVs
of different users.

FIG. 5B is a diagram of 10s being exchanged between
Private, Visible and Shared Views:

FIG, 6A is a diagram of an exemplary. graphical user
interface (GUI). Organization: in -~ accordance - with- one
example embodiment disclosed herein.

PIG. 6B is 4 more detailed diagram of the exemplary GUI
Organization of FI1G.:6A. .

FIG; 6C is a diagram of an alternate. exemplary: GUI
Organization in accordance with one example embodiment
disclosed herein; ~

FIG. 7.is a diagtam of a graphical user. interface. (GUT)
which allows the users to select import/export: 10s from/to
IM systems; other users views; shared views, e-mail: tools;
databases; agent systems.in: accordance with:one example
embodiment disclosed herein.

FIG. 8 is a diagtam of 10 File Management An-IO"can
“display” different types. of. files. such ‘a5 pictures,: text,
movies; flash:applications (left), attach/hyperlink different
types of files (middle), and dynamically update. 10 contents
(right), in- accordance with one example embodiment dis-
closed herein, g

FIG. 9 is a diagtam of IO components in accordance with
one example embodiment disclosed herein.

FIG: 10 is a diagtam of IO Operations in accordance with
one examplé embodiment: disclosed herein,

FIGS. 1113 are flow charts of processing steps performed
to the in accordance with embodiments disclosed: herein.

DETAILED DESCRIPTION

FIG. 1 illustrates the computer-networking environment
100 suitable for use in explaining example embodiments of
invention. .. The:. computer-networking - environment. 100
includes a network: 101 such as a local area network (e.g:,
LAN) that interconnects a plurality of computer. systems
110-1 through 110-N that each execute respective relation
managers. 150 (application 150-1 and process. 150-2), view
manager. managers. 178 (application 178-1 and process 178-
2), connections managers 180 (application: 180-1 and pro-
cess 180-2) and 1O file managers 182 (application 182-1 and
process 182-2) under respective control of a plurality of
users 108. The computer systems 110 may be any type of
computerized device such as a personal computer, laptop,
workstation, mainframe terminal, or the like. In this
example, each computer system 110 generally includes in
interconnection mechanism 111 such‘as a data bus, moth-
erboard or other circuitry that interconnects a memory 112,
a processor 113, an input output interface 114 and a com-
munications interface 115. A display 130 such as a computer
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monitor and input output mechanism 116. couple to the
computer system 110 via the input output interface 114, The
communications interface 115 allows communication with
other computer systems 110-2 through' 110-N over the
network 101, The architecture of the computer system 110-1
is shown in FIG. 1. by way of example only. It is to be
understood that the details of the example computer systems
110-2 through 110-N:can: be similar to those of computer
systen-110-1. but are not shown in FIG: 1 due:-to drawing
space limitations:

The memory 112 within each computer system: 110 may
be any type of computer readable medium such as random
access memory. (RAM); read ‘only memoty (ROM), The
memory 112 may be fixed or removable from the computer
system 110, such as a floppy disk, magnetic disk; optical
disk media (e.g:; CD ROM) or the like.

In one’embodiment, the memory 112 is encoded with
computer program logic (e.g., software code) that includes
a relation: managet- application 120-1.-When the processor
113 executes the relation manager application:150-1; the
processor: 113 produces & relation ‘manager process. 150-2
that executes as explained herein to produce a graphical user
interface 132-1 (the example being produced by the relation
manager 150 in computer:110-1). on-the display. 130 for
viewing by the user 108. The relation: manager process
150-1° and: application 150:2" are collectively. referred to
herein as simply the relation manager 150, When teferring
{o. the relation:manager 150, it can thus be a reference to the
executing process 150-2; the application ‘code 150-1; or
both, Each relation manager 150 in combination with the
view: managet 178, connections manager 180 and file man-
ager 182 process files and documents and produce a graphi-
cal user interface 132. that provides, to the user 108, visual
knowledge ' representation;: dynamically - updated : content,
hosted conversations;- and. interpretation. and- management
based in part on spatial relationships. To do so, the managers
150,178, 180 and 182 include a workspace server-151, a
news server 152, an exchange server-153: and a. database
server:154- that “each produce, respectively; a. Workspace
View:300;-a News View 305, a database view. 310 and an
exchange view 315 within the graphical uiser interface 132.
The relation manager 150 adds discovered relations t0.10’s
in.a database 125. (the. database 125 may already include
relations that other people ar software products added). The
relation manager also provides the algorithms 155 to exam-
ine the network of relations to discover potentially relevant
information.

The database 125 maintains a history of updates to the IOs
to. allow: for inclusive reconstruction -of a particular 1O at
given time,

The workspace server 151 produces the Workspace View
300 that in one configuration is a graphical user work area,
such as a desktop, in - which a user 108 is:able to create and
manipulate graphical information objects 310 that graphi-
cally represent information objects’ of interest to user. 108,
The Workspace View 300 helps users 108 to create, collect,
organize and understand information associated with each
10 320 and the relationships among information represented
by the IO 320. In otie configuration, a generic client appli-
cation such as a web browser accesses such views from
respective servers 151 through 154 that may execute on the
same or different computer systems 110. In another alterna-
tive configuration, a dedicated client application includes or
provides the Workspace View, the News View, the database
view, and the exchange view and implements the news
server, the database server, and the exchange server. It is to
be understood that the system described herein may be
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distributed or centralized and may operate among many
computer systems with many users 108.

Information Objects (IOs) are flexible data structures and
can include data files that can include other data files as well
as meta-data (for the display of IO contents and the use of
10 functions on different IVs), present themselves differ-
ently depending on the IV they are displayed on, include the
same data and functionality on any IV they are displayed on,
I0s can be copied or transferred between the same or
different types of IVs, copied or transferred between the IVs
of the same or different users, remain synchronized if copied
to multiple IVs, synchronized with dynamic data sources
other than source-I0s, moved from an IV to the computer
desktop, file system, or 3rd party applications, thus convert-
ing an IO into a regular computer file that can be exchanged
through conventional means such as email or file sharing
and can be moved from the computer desktop, file system ot
3rd party applications to any IV,

Information Views (IVs) can include graphical user inter-
faces that render 10s in different ways (can be described as
a optical lenses that allows users to view information in
different ways) and can enable access to all 10 parameters
and functions.

Using system 110 a user can interact with an information
object, the system 110 facilitates sharing the 10 among a
plurality of participants; provides controls for attaching
multi-media data to the 10, displays the 10 in one of a
plurality of views; and in response to interaction with one of
the plurality of views by one of the participants, provide a
communications path between at least two of the partici-
pants sharing the 10,

Directing attention briefly to FIG. 2, an example layout of
an information object (I0) 310 is shown. An IO 320 in this
example provides a visually compact, standardized, and
abstract representation of information that displays, reminds
of, and/or links to the original piece of information associ-
ated with that IO 320. Generally, an 10 320 is any graphical
representation of an information object and may be consid-
ered the information object itself. The term “I0” as used
herein can thus include anything from a simple icon that
represents something such as a web page, a document, or a
live information source, or an IO can be a more complex
representation of such things. Both, the layout and the
functionality of I0s 320 are highly modular in one configu-
ration. This means that visual components and computa-
tional features can be individually turned on and off; and that
additional visual components and computational features
can easily be integrated. Furthermore, the colors and fonts of
all IO components are customizable, In one embodiment,
I0s 320 are visually subdivided into six segments in one
configuration that can expand and contract depending on
their contents.

The icon area 321 allows for the placement of graphical
and/or textual material that can help users 108 to quickly
visually locate I0s among many other IOs as well as 1o
memorize and recall the data, information or knowledge
associated with that IO 320. Users 108 can copy and paste
pictures and text from various computer applications into the
icon area. Users can also drag and drop pictures and text
from web browsers and file managers into the icon area 321,
Furthermore, users can directly draw and write into the icon
area 321, The background color of the icon area 321 is also
customizable allowing users to visually group and highlight
I0s. Typically, the icon area 321 includes an IO graphic such
as an icon, picture or other graphical information that
represents information associated with that 10. As an
example, if an HTML document such as a web page is of
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interest to a uset, that user can create an 10 {o represent that
web page. The IO can include a picture from the web page
or a reduced sized version of the web page as its graphic.

The IOs 320 include an information bar 322 that accom-
modates an interface and visual indicators for conmplemen-
tary IO functions. A small rectangular box that includes an
icon or in some cases a numerical counter represents each
available IO function. Three distinct colors visually indicate
the status of each function. In one configuration, the color
gray is used for inactive functions, the color green is used for
active fanctions and the color red is used for functions that
require user attention. Every function can be individually
turned on and off. The information bar 322 also allows for
the customization and addition of functions specific to
particular situations and work tasks. The following is a list
of example functions and is not intended to limit the
invention to information objects (e.g., 10s 320) including
such functions, A reference function allows users to hypet-
link or to attach related information. A location function is
used to associate I0s 320 with a geographic location. The
location Algorithm indicates geographic locations for which
cards (IO0s) are available. In other words, if a card (1O) is
associated with a geographic location then the Location
Algorithm will represent this card with an icon on a map.
Multiple cards in similar geographic locations do not pro-
duce multiple icons but a single icon of enlarged size. A
typical application is a newspaper that marks on a world map
all locations for which news is available. A control function
enables automatic IO updates. A comment function allows
for the addition of comments and annotations. A vote
function allows collaborating users to exchange their opin-
ions about the relevance of 10s. Every uset is given one
supporting vote for each card (10), The icon color indicates
the addition of recent and the presence of past votes. The
numerical counter next to the icon displays the total number
of supporting votes. An access log function provides users
with a detailed record about the IO history. The Log Func-
tion provides users with a detailed record indicating the
dates, times and names of all usets that previously viewed,
copied or modified the card (I0). The icon color indicates
recent and past log entries. The counter next to the icon
displays the number of log entries. This functionality allows
users to review the evolution, collaborative use, and author-
ship history of cards (I0s). A personal note function is used
to announce and send 10s 320 to specific users. A priority
function allows users to categorize and highlight 10s.

The date/time bar 324 displays the date and time of the
most recent IO modification. The relation manager 150 can
use the date/time bar indication to reconstruct the chronol-
ogy of contributions from different users and sources. The
author bar 325 displays the name of the user who last
modified the IO 320 or the information source the 10 320
has been copied from. The author bar 325 provides an
indication of the 10 editor and is used to compare contri-
butions from different users and sources. The heading bar
326 allows users 108 to complement IOs 320 with a brief
description or some keywords such as a title. The heading
bar 326 effectively complements the icon -area 321 by
introducing language as an additional means for the abstract
representation of data, information and knowledge, While
the icon area 321 is particularly useful for the visual navi-
gation of large 10 arrangements, the heading bar 326 is
focused on supporting the quick and easy recollection of IO
meanings and contents,

The creation and use of 10s 320 can fundamentally shift
the way analysts and decision-makers comprehend and think
about information during sense-making activities, The cre-
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ation of IOs 320 engages users 108 into a process of
converting, standardizing, abstracting, and associating infor-
mation while the use of 10s 320 fosters a strong focus on
relating information uninfluenced by the format and [ocation
of information, Humans like to think of data, information
and knowledge as objects that they collect, compare; and
organize. The conversion of data and information (as well as
the externalization of knowledge) into. virtual and physical
objects accommodates this way of thinking, Dealing with
virtual and physical. objects. such as files. on' a: computer
desktop. or: documents on a table effectively increases a
humian’s ability to deal with complex sense-making tasks. A
standardized 10 size: and layout is convenient to. collect;
compare, and organize. I0s 320, Configurations disclosed
herein are based in part on the observation that the benefits
of standardized information objects are present in various
everyday objects; For example, index cards, credit cards,
business cards, slides; photographs and postcards are usually
of equal size and layout so they can conveniently be stored,
accessed, and processed, The abstract representation of data,
information and knowledge with 10s 320 engages a human’s
visual recognition in ways that decreases information access
time. and allows. for- the processing of large amounts. of
information. Furthermore; the process of creating 10s 320
requires users. to circumscribe the contents associated with
10s 320 it a visually and mentally fast accessible and easily
comprehensible format thus encouragiig a more careful
analysis and understanding of the contents associated with
10s, The concept-and use of abstract visual and textual
reminders is also present in various everyday objects. For
example, desktop icons and thumbnail views allow users.fo
easily locate and organize computer files. Military ribbons
use abstract visual reptesentations to provide service; mis-
sion and award specific information'on a small clothing area.
Traffic signs depend on abstract visual representations. that
are easy to spot and understand. by pedestrians and. car
drivers. ;

In one configuration; an 10 320 does not include infor-
mation per se but only serves as a reminder for the presence
of a particulat piece of data, information ot knowledge. The
separation between [0s 320 and content associated with 10s
320 allows for the compact visvalization and organization of
large amounts of informationt: AN IO 320 may be viewed as
a; meaningfully labeled hyperlink to. a. piece of content
available in a remote location: Users 108 can easily atrange
and rearrange I0s 320 in the workspace 300, Users 108
benefit from this process. by developing a good understand-
ing of the IO conlents and. the relations among 10s 320 (e.g;,
context). The use of IO arrangements also. benefits collab-
orative: sense-making tasks; People of: different: back-
grounds, interests aid foci have their unique ways of relating
information..The collaborative development of 1O artange-
ments can help people to determine intersecting views as
well as to. develop a shared understanding of a particular
information space. Information objects are-thus each repre-
sented as tespective I0s 320 in this configuration,

The 10 attribute indicators showr in FIG, 2 can indicate
an IO state that can include such things as ownership of the
10, a geographic location associated with the IO, a time of
creation ‘of information associated with the 10, and other
information, Depending upon the configuration, each 10 3290
can further include features such as an instant messaging
capability allowing to users in a distributed system to share
access to an 10 in order to exchange comments or messages
between themselves concerning information associated with
the IO. In one configuration, the system displays, within the
10 perimeter, at least one messaging icon operable by a user
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to send a message to an 10 associated with at least one other
user, thus enabling collaboration. In one configuration,
clicking on  the messaging icon® allows users: to-add a
time/author stamped message-to an 10 320 that all users
108-2 through 108-N can see if they have a copy of this IO
320. For any user 108; the icon lights red if the 10 320
includes new messages that the user has not yet looked at,
green if it includeés messages that the user previously looked
at, and gray if the IO includes no messages. The counter next
to_ the icon: displays the number of messages. It is to be
understood. a that reference. to an JO 320 refers. to an
implementation of an information: object, and as will be
explained shortly, algorithms disclosed lierein ¢an analyze
information about 10s, such as spatial relationships between
10s, and that such algorithms and processing can be applied
to other representations of information objects besides IOs,
such as desktop icons, physical locations of physical items
such as items on a store shelf, and. so forth.

Returning attention: back to the graphical user interface
132 in FIG; 1, the Wotrkspace View 300 presents. users with
an empty. canvas for the creation and grouping of 10s 320,
In one configuration, the Workspace View: 300, can be the
desktop of a computer system 110 provided by an operating
system;. such as the Windows Desktop: provided by:the
Windows family of operating systems made by Microsoft
Corporation of Redmond Wash:, USA (Windows is a reg:-
istered. trademark. of - Microgoft Corporation), The Work-
space View. 300 is- designed.. to- support individual. and
collaborative setise-making tasks such as information analy-
sis, planning; decision-making; brainstorming; and problems-
solving: The Workspace View 300 functionality will provide
users 108 with  the means to- efficiently. create; collect,
organize; analyze, and discuss information. In one configu-
ration; 10s: 320 may be created manually ot semi-attomati-
cally. The manual creation of 10s 320 requires the user 108
to position an empty 10 320 on the Workspace View 300 and
complement it with a picture; a heading, and a reference to
an. information source by. simply. dragging and dropping
pictures, texts, hyperlinks; files, or file folders onto 10s 320.
The seini-atitomatic ereation of 105 320 allows users to drag
and. drop pictures,. text; hyperlinks,: URLs, files, and file
folders directly onto the Workspace View. 300, This action
will cause the workspace server 151 to create a new.JQ 320
with the content of the dropped item linked or attached to the
10320 and with a picture and. a lieading added to an icon
area and the heading bar. (to. be explained) of the 10320,
Furthermore, users, will be able to create cards (I0s) from
within * various” computer applications: (after: installing a
plugin) by clicking a bottom, Users: 108 may also copy 10s
320 from the News View 305, the database view 310 or the
exchange view 315, Furthefinore, a user 108 can copy:10s
320 from the Workspace View 300 to the computer desktop
or file system (and vice versa) thus converting I0s 320 into
regular. computer files, This-functionality. has a variety:of
applications such as to excharge I0s 320 by email or fo
convert 10s 320 for use with other software applications.
Automated 10 creation is provided as well that allows a user
for example to specify a file system or path or URL or
database identity and the systetn can traverse records, docu-
ments, web pages, files and the like within the specified path,
database or domain and can convert each record, file or page
into an 10 for use in the system.

Below are steps a user 108 can perform to create a card.
The relation manager 150 cteates and displays a new card in
the workspace view. The user 108 may have performed a
drag and drop of some content onto the workspace view 300,
or may have selected a pull down menu in the workspace
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view to create a new card 320. In response, the relation
manager 150 creates a new card record 160 in the database
to correspond to the new card in the workspace view 300.
The relation manager 150 associates an information source
identified by the first user to the new card 320 created in the
workspace view. In the case of a drag and drop, the infor-
mation source can be identified via the information dragged
into the workspace view 300. If the user created a new card
from pull down menu selection, the workspace view 300 can
prompt the user to specify a specific information source (that
can be hyperlinked or enbedded) such as a file system path
and filename, a URL or some other indicator, The relation
manager 150 stores card attributes and an identity of the
information source in the new card record 160 in the card
database. The relation manager 150 stores a card creation
time in the new card record. The relation manager 150 stores
a card position in the new card record 160. The card position
indicates positional information such as a corner pixel
location (or a hierarchical location such as a specific win-
dow, directory, or desktop) as well as a window size of the
new card 320 within the workspace view 300 of the first user
108. The relation manager 150 stores an identity of the first
user in the new card record 160. The user for a new card
becomes the author of that card 320. Once a card 320 is
created, pictures and text can be dragged and dropped onto
the icon area and text can be dragged and dropped on the
heading bar of the card to cause those areas to automatically
change. In this manner, a user 108 can create a card by
simply dragging a hiyperlink or file or other digital material
onto the workspace view 300. A new card 320 is created
where the hyperlink or file is dropped, a picture is added
automatically (by searching the hyperlink destination or the
file contents for an appropriate graphic), the heading is
added automatically (usually the web site or file name), and
a link or embedded attachment is automatically created from
the file or the web site reference by the hyperlink.

In one embodiment the relation manager 150 allows a
user to easily arrange, compare, and evaluate I0s 320 thus
ensuring that users 108 will not be distracted by different
information formats but focus on information contents. Each
individual user 108 can determine the particular arrange-
ment or spatial (vertical, horizontal, overlapping, proximal)
layout of the graphical I0s 108 on his or her Workspace
View that might indicate meaning to that user 108. For
example, a user 108 may group 10s that represent related
information sources in a relatively close proximity to one
another thus defining tight spatial relationships between
those 10s.

The system is able to analyze spatial relationships that
exist between I0s 320 in each users Workspace View 300 in
order to identify other information objects (e.g., other 10s
320) that may be of interest to that user 108, Based on this
analysis, the relation manager 150 can ideniify other infor-
mation sources by showing other 10s 320 that might be of
interest to that user. Embodiments disclosed herein are based
in part on the observation that the spatial arrangement of a
first set of objects such as I0s 320 in the Workspace View
300 can be nsed to identify relationships between ‘those
objects and can be further used to identify other objects
(such as other 10s) that may be of importance to a user who
created the initial spatial relation between the first set of
objects in the Workspace View 300,

The Workspace View 300 introduces several options for
the grouping of 10s 320. One option is to increase the size
of one 10 320 so as to accommodate several other 10s 320
inside its boundaries. Moving an 10 320 will drag along all
I0s 320 within its boundaries. A second option is to ovetlap
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10s 320. Moving an IO 320 inside a cluster of overlapping
10s 320 will drag along the entire cluster of 10s 320. A third
option is to use multiple workspaces for the grouping of 10s
320. A fourth option is to link IOs 320 to an entire IO
arrangement. A mouse-click onto such an I0 320 will then
open another Workspace View 300 and display the IO
arrangement. Further details on contents and layout of 10s
320 will be explained shortly.

The news server 152 produces (i.e. provides information
feeds for) the News View 305 to allow users 108 to collect
10s 320 for addition to the Workspace View 300. IOs 320 in
the News View 305 represent information from a variety of
other information sources. Feed examples includes news,
alerts, announcements, motion detections on security cam-
eras, emails, IMs, SMSs, sensors, real time search results,
and custom content, An analogy of the News View 305 is a
“news stand” in which recent or periodic information is
available. In one configuration, the News View 305 displays
the contents I0s 320 from news servers 151 that may be
distributed through the network 101 within one of more
computer systems 110. I0s 320 in the News View 305 can
be organized by time and information sources (e.g., by topic
or content area) as well as by geographic locations associ-
ated with the information represented by each IO 320, and
can be filtered for user specific keywords. Users 108 are able
to copy 10s 320 between the Workspace View 300 and the
News Views 305, 10s 320 copied from the News View 305
to the Workspace View 300 may be static and not change in
content, or such I0s 320 may dynamically adapt to modi-
fications in content so that as the information source asso-
ciated with an 10 320 produces new information.

In one configuration, the system can display 10s in
various arrangements within the News View 305, In par-
ticular, the News View 305 can display a timeline arrange-
ment of 10s 320, The timeline arrangement provides a
visualization that represents and organizes knowledge using
a grid comprising of a timeline categorization for 10s on the
horizontal axis and subject categorization on the vertical
axis. In an alternative configuration, the new server 152 can
display a map arrangement that provides a visualization that
represents and organizes knowledge using a world-map or a
floor plan comprising of geographical categorization for
10s. As an example, a News View can organize and arrange
IOs in an ordered list or as a table with rows and columns
of IO0s organized horizontally by time and vertically by
information sources. In such a configuration, new 10s for
newly discovered information can be inserted on the left
pushing existing 10s to ‘the right. The time scale can be
irregular and optimized to display the largest number of 10s
possible. The rows of 10s in the News View can automati-
cally expand and contract depending on the number of 10s
to be shown in each row.

In this manner, the system disclosed herein provides a
novel process for information retrieval and processing based
on information collection support. In one example, the News
View 305 displays incoming information in I0s 320 from
user selected information sources, The users 108 can copy
relevant information from the News View 305 to the Work-
space View 300 orcan create new information directly in the
Workspace View 300 by creating new 10s. The user(s) 108
can study, otganize, and categorize the information on the
Workspace View 300. In one configuration, if the Workspace
View is connected to a server then all costent and estab-
lished relations are made accessible to this server, The user
can use two Workspace Views if he wishes to separate
between information that is public and private. Other users
108 view the information on the news, database or exchange
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views 395, 310 and 315 and can also copy relevant infor-
mation from the news, database, and exchange views 305,
310, and 315 to their personal Workspace Views 300, The
system can track and analyze this movement of information
from source:to destination and can use this 10 usage and
movement data based on user identifiers, locations of IOs,
arrangements of 10s, contents of IOs, times of movement
and copying, and other such  information in processing
algorithms to infer or identify relationships between IOs and
to- suggest: other. IOs. that reference other information. that
may. be of interest to a user:

The News View 305 provides users 108 with the tech-
nology to effectively. monitor ‘and visualize additions and
modifications from. information sources such as web sites,
databases;, security cameras; alarm systems, sensors; news
feeds and so forth, Bvery information item is displayed as an
10 320.In one: configuration, the News..View 305 can
organize and arrange I0s 320 in an ordered list or as'a table
with rows and columns of 10s 320 organized Liorizontally by
time and " vertically. by information sources, such as by
geographic origination or relation of the new story associ-
ated with the: 10,320, In anothet configuration; the News
View has several visualization options such as displaying the
10 arrangenient in'a table or displaying the 10 arrangement
on a geographic map.-In one configuration; new-10s 320 for
newly discovered information can be inserted on the left in
ar appropriate row pushing existing 10s 320 to the right. The
time scale can be irregular and optimized to display.the
largest number of 105320 possible: The rows of 10s-320 in
the News. View 305 can automatically expand and contract
depending on the number 0f 105320 to be shown. The News
View: 305 can include an adaptor for receiving news:feeds
and the userinterface chronologically organizes information
chronologically in a. subject-time: matrix. The News. View
305 row can combine muliiple data streams so that a row
includes a group of data streams. A News View row can also
display other” data* formats: as well: (email, search. results;
sensor data gathered though a file transfer protocol (FTP) in
addition to displaying RSS streams. ,

The News: View 305 offers: a variety. of tools. for. thi
exploration: and collaborative. use of information:  As an
example, a user 108 can copy-10s 320.from the News View
305 to the Workspace View: 300 thus allowing users to easily
collect;, compare and organize new. information. 10s.320
copied from the News View 305 to the Workspace View 300
may be static or dynamic as noted above. A static 10320 is
an _exact copy of the 10. on the. News. View. 305, In one
configuration; a dynamic [0 320 continvously updates itself
to reflect the most recent (left-most) 10 on the News View.
row it was copied from; FIG. 9 below. shows another
exanple layout and additional .10 features,

In this mannet, the system disclosed herein provides a
novel process for exchanging information and for asynchro-
nous; decentralized; remote; and cross-organizational col-
laboration. In particular; users: 108 use their individual
Workspace Views 300 to organize and analyze information.
The exchange server 153 produces the exchange view 315 to
display cards (10s).320 that are concurrently displayed:-in
one or more wotkspace views 300 of at least one other user
108. The exchatige view 315 can display cards (I0s) 320 in
prioritized ‘ordet, or alternatively can display cards 320 the
way they are arranged .on another users Workspace, This
allows users. 108 to view. each other’s Workspaces 300 as
they appear to those other users 108, The exchange view 315
displays. (in prioritized or chronological order in one con-
figuration) the 10s 320 created by all collaborating users 108
(or those with the appropriate access permissions or security
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levels). The exchange server 153 manages the display and
exchange of card (10) information between exchatige views
315 and can include filter features to allow a user 108 to only
see cards_(I0s) from selected users 108: (as oppaosed to all
cards (10s) in all workspaces 300 of all users 108). The users
108:can copy relevant 10s 320 from their exchange views
315 to their Workspace. Views. 300.. Users. 108:can take
“ownership” over 10s 320 copied from their exchange views
315 and these 10s.320 are now niodifiable by the user 108.
In one configuration, when a user takes ownership of an IO
320, the 10 320 is no longer synchronized with a counterpart
10 on the IO author’s Workspace View, In another configu-
ration, once an 10 320-is owned exclusively by a user 108,
these 105.320 can no longer be used for collaboration such
as by “instant messaging,” 10 commenting, or “IO voting,”

FIG. 3 show a diagtam 360 of an IO 320 as viewed in
several IVs, The diagram 360 also shows how IOs present
themselves. differently on different . 1Vs and can be copied
between IVs, The following are examples of the various IVs
(not intended: to. be limiting). The News View 362 displays
the contents of RSS sireams. (and other dynamic information
sources) as:10s arranged. in’a table; organized by time in
horizontal and by information sources, subject or category in
vertical direction: New: IOs are inserted on the left pushing
existing 10s to the right; The time scale is: irregular-and
optimized to display: the largest number of Ms possible
(meaning, time segments without 10s-are: automatically
removed):. The: rows: automatically: expand. and contract
depending on: the number of news items: (makes all rows
display similar numbers of 10s): Users can add RSS files by
simply dropping an 10 or an RSS URL onto a row.in News
View; A News View row can include multiple RSS streams
(multiple: streams’ are autoimatically combined). The News
View can: be used fo display a wide variety of information
such as newspaper news, emails instant messages, motion
activity on. web . cameras, eBay. and: Craigslist- postings;
compahny internal: announcements and . alerts.: The. News
View carn also be used as a RSS feed generator, For example,
a uset could create an empty News View that all users can
view and add 10s to. Users can copy News View rows or
individual 10s to other IVs: A copy of a News View row oiito
a Workspace View would result in a single 10 that dynami-
cally updates itself and that displays the most recent item in
the associated RSS: feeds. The primary purpose of the News
View is to help users monitor large numbers of RSS feeds in
a quick ‘and easy. comprehensible format. :

The Workspace View 364 displays 10s in a game IO like
format, The visual components of the IOs are custornizable
and expandable. Users: can- modify" 10 parameters. in a
so-called 10 editor (see Illustration 3 and 4); For example,
users: can add files to. I0s; view: and niodify. ratings; or
discuss the 10 contents with othier users through the built-in
instant messaging system or shared white board. If a user
moves a regular file or a. URL from a computer file system
or a web browser onto the, Workspace View-theni an IO is
automatically. created with the file attached or the URL
hypetlinked, The Workspace View is designed to allow users
to easily- collect, organize and compare. information - in
different formats and locations. For example, a Workspace
View may be used for web shopping allowing users to
quickly drag and drop- items of interest from different web
sites (such as Amazon, eBay, and Craigslist) onto the Work-
space View for the subsequent comparison of options and
prices. Since IO components can be dynamic (meaning that
they can automatically retiieve content updates from
dynamic information sources) the user can also use a col-
lection of 10s to monitor changes to prices and bids.
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The Map View 366 is a geographic map display that
represents JOs as location items. A location item presents
itself as (one or more) symbols (of choice) on the map. The
location item allows access to all IO functionality available
in other IVs. If the geographic location associated with a
location item is dynamic then the symbol would automati-
cally update its location on the map. If a location item is
copied to a Workspace View then it will present itself as an
10 with the geographic location accessible and modifiable
through the 10 Editor. The Map View is primatily designed
for military use but has a wide range of commercial appli-
cations as well. For example, a user could create a public
Map View with hiking paths. Other users could copy hiking
paths of interest from this public Map View to their personal
Map View s or other IVs, discuss hiking paths through the
10 instant messaging feature, or rate the quality of hiking
paths through the IO rating system.

The Project View 368 is a time planning and calendar
display (similar to MS Project) that allows users to represent
10s as time bars. IOs in this IV also maintain all the contents
and functionalities of IOs displayed on other IVs. Moving an
IO from the Project View to the Workspace View would
create an IO that displays the time frame with a time bar on
the IO or a time frame in the calendar tool of the 10 Editor,
The Project View is primarily designed for people that need
to compare and modify time related 10 parameters. For
example, the Project View may be used to review and
modify 10s that represent tasks scheduled for execution
during particular time frames, resources that are only avail-
able during particular time frames or people that are only
available during particular time frames.

The Graph View 370 displays IOs as line or bar graphs.
This particular IV is primarily designed for comparing
statistical data associated with IOs such as stock quotes, bids
and sensor data.

The List View 372 is a spread sheet like display (similar
to the Microsoft (ID Office Excel spreadsheet program) that
allows users to represent 10 parameters in a table format.
The List View is primarily designed for people that need to
compare and modify particular IO parameters such as, for
example, the cost of sales items or the specifications of
resources referenced by individual 10s.

Now referring to FIGS. 4A and 4B, screen shots show
News Views that display news for multiple different news
papers (FIG. 4A) and postings by different users (FIG. 4B).

FIG. 5A shows a diagram of IOs being exchanged
between IVs of different users. FIG. 5B shows a diagram of
I0s being exchanged between Private, Visible and Shared
Views, There are various ways in which IOs can be
exchanged between the IVs of the same and of different
users such as:

by copying 10s from the personal IV of another user
(Users can make their personal IVs accessible to other users.
An IV can be Shared 510 (read/write), Visible 512 (read) or
Private 514;

by sending IOs to a particular user or group of users
through the integrated instant messaging system or a com-
mercial instant messaging system,

by sending IOs to a particular user or group of users
through email;

by making IOs available through shared file systems; and

by retrieving 10s from our database (The database auto-
maticalty colleots and organizes 10s from thie Vs of differ-
ent users. '

A variety of data visualization and access tools allow for
the easy retrieval of 10s from the database, for example, in
conjunction with an EWall Agent System; and by retrieving
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IOs from' a Discovery View. The Discovery View presents
individual users with a custom ‘selection of potentially
relevant -10s, and in one embodiment consolidates -the
Exchange View (315) and Database View (310). In this
embodiment, the Discovery View not only displays related
information in the IO database 125 but can also display
related information found by other ‘web services (e.g.,
related products for one selected product provided by online
sellers or search engines). The Database Views (Discovery
Views) 310 of individual users 108 display (in prioritized
order) cards (10s) 320 available in the database (as records
160) that are related or relevant to the cards (I0s) 320 on a
uset’s workspace view 300 based on the relations discovered
via application of the relation processing algorithms 155.

The relation manager 150 is able to analyze the spatial
arrangement of the cards 320 as provided by the user 108 in
the workspace view 300 in order to deduce or infer relations
between the information sources associated with the cards
320. In response, the database server 154 can provides other
cards based on matching card records 160 maintained in the
card database 125 that may be of interest to that user based
on the analysis of the spatial arrangement of the cards 320
on that user’s workspace view 300. The database server 154
is thus capable of inventing or deriving additional relations
170 based on the analysis of previous relations. For example
if card A is related to card B and card B is related to card C,
then the database server 154 can decide to relate card A and
C because the indirect relation suggests a partial correlation.
In this manner, the system disclosed herein provides a novel
process for organizational knowledge management based on
information merging. Users 108 use their individual work-
space views 300 (or operating system desktops and file
systems) to organize and analyze information. Additions to
the workspace views of all users are collected in the card
database 125. The database items including the relations 170
and the card records 160 are combined into one coherent
network of cards using the relation processing algorithms
155, The number of relations 170 between individual cards
320 may differ and can indicate the “strength” or “impor-
tance” of a refation 170 (or its unimportance or weakness).
Relations 170 in the database 125 may be complementary or
conflicting, speculative or concrete. The database views 310
of individual users 108 display (in prioritized order) cards
320 available in the database (as records 160) that are related
or relevant to the cards 320 on a user’s workspace view 300
based on the relations discovered via application of the
relation processing algorithms 155,

The activities and conlents on the individual users Work-
space Views are monitored and recorded by the Recognition
Functions. The Recognition Functions maintain a reeord of
all active and erased cards including a list of all current and
past owners and users of individual cards. The Recognition
Functions record and combine all explicit relations among
cards established by the users as well as all irplicit relations
established by the Algorithms, The Recognition Functions
keep track of all interactions that take place among users. An
interaction is registered if a user copies a card, views the
content associated with a card, or adds a ¢comment, vote or
notification to a card.

The relation manager 150 analyzes card (I0) records 160
and card relations 170 within the card (IO) database 125,
The results of this analysis can produce an indication of
other card records 160 in the card database 125 that corre-
spond to other cards 320 that are not currently displayed in
the workspace view 300 of the user 108, but that might be
of interest to that user operating that wotkspace view 300. A
transformation algorithni 155 that can, for example, com-
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pare the combination of spatial relationships 170 that iden-
tify closely placed cards 320 in the workspace view 300. For
those cards 320 (hat are close to each other, the transforma-
tion algorithm 155 can compare the content of those cards
(i.e; can compate: the information sources referenced by
these cards) to identify a common subject: Alternatively, the
transformation algorithm 155 car cotpare the creation time
of closely spaced cards. In another alternative, the transfor-
mation algorithm 155 can compare user identities: of users
108 whohave accessed these cards. Using these metrics (e.g.
a common creation time window, or a common subject,
common users or use patterns), the transformation algorithm
155 can identify, in order of relevance, a set of resultant
cards not already placed in that user’s workspace 300, These
can be shown to the user in the database view 310. Addi-
tionally; the current arrangement of excliange view cards
320. can be reordered to reflect the:newly discovered. rela-
tions of the group of cards so that cards of other users that
might be of importance to the user (that are already:in the
exchange view) are more to the froiit of the line or list in the
exchange view to be: more noticeable to.that user. In one
configuration, cards. 320. displayed on views. not:only hint
relevant information. but: also- inform  about - people. (the
auithiors of the cards) with relevant knowledge on a particular
topic.- This. can foster the creation of teams. or communities
of interest and help to build knowledge-based relationships
between: people due: to. information  objects: those: people
spalially organize in particular ways.

The relation manager 150 applies at.least one interpretas
tion algotithm 155 between card (1O) records 160 in the card
database 125.to create relations. 170. between: card records
160 in the. card database 125. The relation manager 150
applies 4 spatial relation algorithm 155 that discovers spatial
relations. 170. between position information of at Jeast two
card records 160 in the card database 125 that are associated
witli cards 320 displayed on the graphical user interface 132
in the first set of cards; The relation manager 150.identifies
implicit: relations. betweencards in, the. first. set: of cards
displayed on the graphical user interface based on proximity
of cards on the grapliical user interface, Thus, how close or
far apart cards are can determine a strength or week rela-
tionship. between “cards- 320, - The  rélation manager. 150
identifies implicit relations between cards in.the first set of
cards displayed on-the graphical user interface based-on
hotizontal alignment of cards 320: on. the- graphical. user
interface 132. Horizontal alignment can be suggestive of a
list of items and transformation algorithims 155 can perform
analysis of cards 320 arranged horizontally to suggest other
cards that might be successor cards in the list. The relation
manager- 150 identifying implicit relations between cards in
the first set of cards displayed on the graphical user interface
based on vertical alignment of cards on the graphical. user
interface. . Likewise, vertical. arrangements: of cards: 320
might also be suggestive of a card list. The relation manager
150 identifying implicit relations, between cards in the first
set of cards displayed on the graphical user interface based
on at least some overlap of cards on. the graphical. user
interface. Ovetlapping cards can suggest a grouping rela-
tionship. It is to be understood that the spatial relations noted
above are not limited to vertical, hotizontal and overlap.
Othier spatial relations can exist and be analyzed as well,
such as relative size relations between cards, or exclusive
(i.e. alone) or particular placement (e.g, in a certain corner,
in center, etc.) of cards 320 in certain regions within the
graphical user interface 132. Additionally, spatial processing
algorithms can recognize card clusters that define groups of
cards in close proximity to one another that create a cluster
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that is distinct from other clusters of other cards 320. The
relation manager can detect and analyze other relations as
well besides spatial relations. As: an example, context rela-
tions concerning use, access. (e.g. copying) or other opera-
tions on cards can be detected that ate based on tinie of card
creation or ‘modification;: which: users. access: a card, and
relation of content between cards. that have similar or
relating subject matter. The relation manager 150 applies at
least one context relation interpretation algorithm 155 to
discover contextual telations. between card: records 160 in
the card database 125, The contextual relations 155 indicate
commonality between at least two. card. records 160 based
one-of more relationship criteria: In one configuration, the
relation manager.150 can detect and analyze chronological
context of the at-least two card records (e.g., sequetice of
creation or modification of card:information). In anothier
configuration, the relation manager: 150 can- detect and
analyze collaborative context by at least two users 108 of at
least two cards 320 respeclively associated. with the card
records 160, An example. of collaborative context is when
two. or more users: share:two (or more) cards such as by
providing comments. to- those: cards;, or using instant mes-
saging to. discuss. information associated with the cards, or
via other coniion access (e.g., copying to workspace) to the
cards by those two or more users::In another configuration,
the relation manager 150 can detect and analyze similarities
of content identified by the at least two: card records using
keyword, or subject ot title matching, for example, In this
mannet, using contextual relations, the relation manager 150
can determine; for example, that if user A and B use the same
card then other cards used by user A and B are more likely
to-become related. Card content: can include content: dis-
played on the card, parameters associated with the card, or
information. content hyperlinked. to. the. card: or metadata
about the card (e.g., creation time, time of last access, time
of:last copy, user access hisfory, etc.) that might not be
readily. visible froni viewing the cards in a view: In one
configuration, the database contents are evaluated based on
the relations between cards, The relation manager 150 can
thus: establish relationships: among . cards: 320: based. on
compatison of content and spatial history- of card usage.
Content relations are established based:on a comparison of
card confents such as headings; contents of hyperlinked files,
and image descriptions, whereas context relations are estab~
lished based on the spatial location of cards; the collabora-
tive use of cards; or the virtual organization of cards (e.g. the
hierarchical .organization. of files. in computer directories).
For example, two relations between iwo cards can be valued
more than one relation between two cards. This is because
two relations between two cards means that two' different
algorithins both established a relation between these two
cards, although such relations may have been established for
different reasons. '

Four distinct types of Database Algorithms examine the
networked contents of databases by defining a starting point,
a search path, an end point, and the order in which the search
results are returned: The first type of Database Algorithms
defines the Start Point of a database search. The Start Point
refers to a node (10) in a database from where directly and
indirectly related information is being retrieved. A. Start
Point may be defined though a conventional database query
that contains text or graphical information. This means that
a Start Point might reflect a node that contains similarities
with information that a particular user is currently working
with, focusing on, or searching for. A Start Point can also be
the most recently active node in the database such as the
most recently added, retrieved, traversed, or modified node.
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Furthermore, a Start Point might be defined through so-
called “Stimuli” or “Focal Points” that are placed and
dynamically displaced by the Database Algorithms. The
Start Point continuously changes its location and multiple
Start Points may exist simultaneously. In the case of multiple
Start Points the search progresses in parallel from multiple
locations and in multiple directions, Every search returns the
node referenced by the Start Point as well as a selection of
directly and indirectly connected nodes. The selection of
related nodes is defined by the Search Path, By default, the
second node returned is the adjacent node with the most
relations, The same procedure applies for all subsequent
nodes unless specified differently by the Search Path. The
second type of Database Algorithms defines the Search Path,
The search path determines how the network is traversed.
Every search initiates at a Start Point and proceeds by
examining adjacent nodes. By default, adjacent nodes with
many relations are examined first. Previously examined
nodes are ignored. The Database Algorithms offer a variely
of options for the examination of less heavily connected
nodes, For example, the Curiosity Algorithm is used to
increase the probability for the examination of weaker
branches. In addition, the Persistence Algorithm determines
how many nodes associated with weaker branches will be
considered, Other Database Algorithms dynamically define
and modify the Search Path based on the relevance of
currently explored nodes. The relevance of nodes is. deter-
mined based on the card contents or the card authors. For
example, a card may not contain relevant content but its
author may be known for having created cards that contain
relevant content. Thus, the author is consideted a specialist
in this particular area and the cards created by the author are
given preference. The third type of Database Algorithms
defines the End Point of a Search Path. The End Point may
be determined through an analysis of the card contents, the
distance from the Start Point, or the time passed since the
start of an examination. In other words, the End Point
represents either a satisfying search result or a state of
decreasing patience or tiredness. For example, the Patience
Algorithm terminates a search after the examination of
certain number of nodes. The fourth type of Database
Algorithms orders the search results. By default, the search
result is a string of nodes that reflects the sequence in which
the nodes were examined. Other criteria of organizing the
search results include the distance of nodes from the Start
Point, the number of relations associated with individual
nodes, or the card properties such as card sizes, modification
dates, authors, conlents, notifications, comments, votes,
accesses, font types, font styles, font sizes, pictures, and
locations. :

The Unity Algorithm sorts cards (IOs) by the number of
current and past users of individual cards. A card user is
defined as somebody who created, copied, took ownership,
reviewed the content, commented, or voted for a particular
card, The Unity Algorithm assumes that the activity asso-
ciated with a card is a meaningful way to determine the
importance and popularity of the card. The Weight Algo-
rithm sorts cards by the number of relations associated with
individual cards. may be related twice with card B and once
with card C."Thus, card A is associated with three relations,
card B with two relations, and card C with one relation, The
Weight Algorithm assumes that number of links associated
with a card is a meaningful way to determine the importance
and popularity of the card. The Relevance Algorithm is the
same as the Weight Algorithms yet only considers relations
that connect with cards the user is using. For example, a card
on a user’s Exchange View may be related to four cards only
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one of which the user is using on his Workspace View. Thus,
the number of associated relations for this card is assumed
one rather than four. The Relevance Algorithm is particu-
larly useful to spot cards that have some relevance with
cards the user is already using. The Group Algorithm fosters
the information exchange among users that have had fre-
quent interactions in the past. The Group Algorithm consid-
ers an interaction when a user copies a card from another
user, takes ownership over another user’s c¢ard, or adds a
comment or a vote to another user’s card. The Group
Algorithms orders cards based on the number of interactions
that a particular user had with the individual card authors.

FIG. 6A is a diagram of an exemplary GUI Organization
including graphical nser interface 610 for the management
of IVs in accordance with one example embodiment dis-
closed herein. FIG. 6B is a more detailed diagram of the
exemplary GUI Organization of FIG. 6A. In one embodi-
ment, the GUI Organization includes three columns. The left
column 620 includes displays 622 and 624 provided by the
View Manager 178 and the Communication Manager 180,
respectively. The View Manager 178 displays all available
1Vs, allows users to open individual IVs, and enables users
to modify the access rights of individual IVs. The View
Manager 178 also displays representations of servers, data-
bases, agent systems (e.g., EWall Agent System) and users
in the collaborative environment. The Connection Manger
180 allows users to conununicate with other users, exchange
I0s with other users, access the IVs of other users, import
10s from databases and agent systems, as well as to control
the export of 10s to databases and agent systems. The middle
column 630 is used to display one or more 1Vs 6324-6327.
The right column 640 includes the 10 Editors 642a-642n. 10
Editors 642a-642n are tools that allow users to view and
modify IO parameters and operate 10 functions. The infor-
mation displayed in IO Editors always refers to the currently
selected IO or group of 10s.

FIG. 6C is a diagram of an alternate exemplary GUI 660
in accordance with one example embodiment disclosed
herein. Graphical user interface 660 for displaying an infor-
mation objects includes a discussion subject 602, a message
indicator 603, threaded discussion window 607, a list of
participants linked to the information object 608, a collab-
orative rating 605 including a ranking of importance, a
buddy list 601, a discussion heading 604, a list of attach-
ments 606 and meta-data and shared applications 609, In
other embodiments the graphical user interface for display-
ing information objects includes a geographic map, category
keywords and auction information. In other embodiments
the attachments include thumbnails of multimedia data.

FIG. 7 is a diagram of a GUI 700 showing several features
of the system 110 available to the user including control 710
which when clicked sends or receives an IM message about
a view. This is a means for enhancing a hosted conversation,
for example in a chat room. The GUI 700 further includes
control 712 click to send/receive an IM message about an
10, for example in a chat room. The following controls can
also be used: control 714 allows ‘a database to collect
information from the corresponding window; control; 716
disallows a database to collect information from the corre-
sponding window; control 720 sends an IO to a user or a
group of users; control 724 disallows a user to view details
of the corresponding view; control 726 allows a user to
view/modify the corresponding view; control 728 sends or
receives an IM message or IO to or from the user, for
example in a chat room; and control 730 sends an IM
message or 1O to a group of users, for example in a chat
room. Indicator 718 indicates available resources in a data-
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base (cards, visualizations, statistics, etc.) and indicator 722
indicates a view of another user that is open for viewing or
modification. GUL 700 allows the users to import and export
10s from and.to IM systems, other users views, shared
views, e-mail tools; databases, agent systems.

FIG, 8 is a diagram of IO File Management 800 which
allows an IO to,display the content of different types of files
802 including such-as content from: a web site 810, flash
applications 812, movies' 814, pictures," text' from office
documents 816, PDF documents 818 and other documents
820, In operation, the 10 file manager 182 processes attach-
ments, hyperlinked web content from the different file types
802 and remote sources 806 including remote RSS files 822,
remote objects 824 and remote files 826 to create and
dynamically. update IO contents,

A’ user 108 can: create - an 10 by smlply dragging ‘a
hyperliitk or file or other digital mateial onto the Workspace
View 300. A new 10 is created where the hyperlink or file
is dropped, a picture’is added automatically: (by searching
the hypetlink destination or the file contents for an appro-
priate graphic), the heading is added automatically (typically
the web site or file nanie), and a link or embedded attach-
ment is automatically created from the file or the:web site
reference by the hyperlink

FI1G.. 9 is a diagram of 10 components expandmg on the
basic 1O components described above in FIG, 2:10s include
default and custom parametets and functions. IO parameters
and functions  are: best explained: with-10s rendered on
Workspace Views, 10s: can display a large number: of 10
parameters: and: function: without the need: for the user to
access: the 10 Hditor: The 10 layout can-be customized to
only display-the 10 parameters and function the user wants
to see.. The following list provides a few examples. of 10
parameters and functions as-they would appear in different
sections (Bars) of an' 10 on a. Workspace View. -

Picture/Text bar 902 allows the insertion and display. of
text, pictures, PDE files; active Flash applications: (can riun
itiside the Pictute/Text Bar); Office’ documents, and- addi-
tional applications; file types and multi-media data. Function
Bar 910 displays icons that serve as status indicators and that
link: to’ particular 10 Editors.

ABubble Icon 912 opens an 1O Editor window that allows
users to exchange comments, share a white board, contribute
toa- forumy, or’ insert: notes. The “bubble icon: 912 is
rendered white if no user added-any information, gray if one
or more user added information and red if oiie or more users
added information that the viewer has not yet looked at. An
oplional calendar tool allows users to compare their avail-
abilities and schedule a “chat” session ahead of time:

A Flag Icon. 914 links to a 'map display in the 10 Editor
allowing users. to: view: and: modify geographic. locations
associated with an JO. A Person Icon 916 indicates whether
a particular 10 is used by other users and links to an IO
Editor that allows.the 10 owner to- view the list of IO isers
as well as 1o assigh access restrictions to IO contents. A File
Icon 918 allows usets. to add and access:(any numbet of)
attachiments and hyperlinks 10 an IO and allow for contents
to be partially or fully encrypted: An Arrow Icon 920 allows
usets to add, modify and control dynamic information
sources (e.g., to control automatic: updates to IQ contents
retrieved from dynamic information sources such as Email
accounts, RSS feeds, sensors, motion detectors and security
cameras or web sites). Usets can:activate one or more
Reliability/Ratings/Votes/Importance/Priority ‘Bars (collec-
tively referted to as bars 924) for the individual and eollab-
orative evaluation of information. I0s can be evaluated on
a scale from 1 to 5 (represented by 5 boxes). Filled boxes
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represent the average evaluations of all IO users while the
atrow symbol indicates: the individual rating of the: IO
viewer.

Trade bar 930 and Value/Value Change bar 928 comprise
a trading feature that allows users to trade 10 contents or
items referenced by [0s. Fot example, an 1O could represent
a-stock (market item) and allow Users to mionitor, buy and
sell stocks; an item on eBay or Craigslist and allow users'to
monitor and manage bids; or an item on Amazon and display
its current purchase price.-Users associate 10g withi one or
more categories using a Category bar 932 that allows for
faster 1O searches on Vs and databases. Users associate IOs
with a'time or: time: frame Using Time Frame/Schedule bar
934, for example, displayed on 10s as a-point or as'a bat on
a time scale: The time scale is the same for all IOs and can
be' set'in the prefereiice menu; e.g. left side of the bar=-12
hours; middle=now, right=+12 hours. The point or bar on the
time scale will move from left to right in accordance to the
real time, . Graphic " display - 940 shows. variovs - display
options. for icons on the various funetion: bars.

Ini one embodiment the system 110 provides hosted con+

" versation among a group of participants using the integrated

instant’ messaging: systein facilities- which: provide a: com-
mnication system linking an 10 to’a: group of participants:

Each system component (TO; IV, Database; Agent System)
and participant is linked. to. the instant messaging system
(also known as a chat room), The IO can include a link to a:
doctiment; -links- to: the: group: of participants, meta=data
related to: the: conversation and: communication: system
which links the 1O to the group of participants. The process
of initiating a hosted conversation begins when a user starts
a discussion or a collaborative project by first creating a new
10 and then adding data, meta-data and linking participants
to the 10:

For example; to communicate about the contents ofan 10
the user, would click the bubble icon: 912 on this IO in the
user interface on the client system to:‘chat” (about this 10)
with other participant: who maintains a copy of this IO;
Clicking on’ the “bubble” icon: 912 associated: with a- pat:
ticipants (or group of participants) listed in a contact list and
linked by the connection manger 180 wouild initiate:a “chat”
session with those . participants.- The hosted conversation
includes: a list of: participants: linked: to: the at least one
information: object and an IV:-to visualize the at least on
information: object. Clicking - on the: “bubble” icon: 912
associated with the IV-in. the View Manager would initiate
a-“chat” session (about this IV) with every other participant
who has access to this IV The integrated instant messaging
system-is also used to exchange 10s between users. An [0
cai simply be dragged and dropped onto a uset icon which
subsequently sends a copy of this: IO to the intended recipi-
ent. The instant messaging: functionality can: be: comple-
mented with any other 10 parameter and: function such. as,
for example, a function that allows users to assign ratings to
databases, agent systems, users or IVs. One important ben-
efit of this system is that it allows usets to stay engaged in
a large number of discussions about - particular: subjects
represented by different users; 10s or IVs. Advantageously
the uset can organize and monitor a large number of 10s
where every 10O represents a different issue that may be
discussed with a different groups of participants,

Thus system 110 provides a’ graphical interface for dis-
playing an information object which includes displaying a
threaded discussion window, a list of participants linked to
the information object, a collaborative rating including a
ranking of importance, a buddy list, a discussion heading;
and a list of attachments.
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FIG. 10 is a diagram of IO operations including IO
creation. I0s can be created manually or automatically. The
automatic creation converts a non-I0 object or file into an IO
if a user imports a non-IO file from any application into an
IV. For example, if a user drags a URL of an item for sale
on the Amazon web site onto the Workspace View, the
resulting IO would display an image of the item in the
Picture Bar, the name of the item in the Heading Bar, the cost
of the item in the Value Bar, and hypetlinks to the Amazon
web site where the item is advertised. Filters include the
rules and manage the conversion from non-IO files to I0s.

Generally, I0s can be manually created such as by cre-
ating a blank IO and then specifying an information source
to which that IO refers. The IO look can be complemented
with a picture, explanatory text, a heading and other visual
attributes by simply dragging and dropping pictures and text
fragments onto the 10. Alternatively, in another mode, I0s
can be semi-automatically created in a Workspace View or
on a desktop by dragging an information object such as
hyperlink, document, file or URL onto the Workspace View
in which case a new IO is automatically formed and asso-
ciated with the hyperlinked data, file or document. The IO
picture and the IO heading are added automatically if an
appropriate picture and heading can be extracted from the
dragged information object or if an appropriate picture can
be found in a database that matches the file name or within
some of the content of the dragged information object, In yet
another mode, an automated IO creation process can tra-
verses a set of records or files, such as a database or file
system or all web pages within a certain URL and can
perform automatic creation of IO0s from each database
record, web page, or file. As an example, entire databases ot
file systems or all documents below or within a certain URL
or domain on the Internet can automatically be converted
into IOs using the semi-automatic creation of 10s but in a
non-manual way that does not require a user dragging and
dropping of each file, document or URL onto a view.

The following Workspace View examples detail several
exemplary user interactions with IOs and 1Vs. A user can
drag a URL from a web browser onto a Workspace View
which will create an 1O that hyperlinks to that URL and
automatically extracts (from the URL destination) a picture
and a heading that is displayed in the 1I0’s picture and
lieading bar. The user can drag an RSS URL onto a Work-
space View which will create an IO that visualizes the most
recent item in the RSS file/s and that continuously updates
itself. The user can drag a regular document (file) onto a
Workspace View which will create an 10 with the document
attached, Dragging a document onto an IO also attaches the
document. The user can import an IO from another user into
the Workspace View which will create an 10 copy that is
synchronized with the original 10. The user can drag an IO
from the Workspace View to the computer desktop which
will create an IO file. The user can drag an IO from a News
View row to the Workspace View which will create an 10
copy that is synchronized with the original I0. The user can
drag a News View Row to the Workspace View which will
create an 1O that visualizes the most recent item in the RSS
file/s and that continuously updates itself In another
embodiment, a user can drag a buddy icon from an instant
messaging system onto the IO or drag an IO the buddy icon
to initiate a conversation or to link the “buddy” to the IO, In
this manner, links are formed between the information
object and one of the plurality of participants by selecting
the information object and selecting the participant from a
displayed list of participants and the system 110 associates
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participants and information objects by indicating a connec-
tion between an icon from an instant messaging system and
the information object.

The following News View examples detail several exem-
plary user interactions with I0s and IVs. The user can drag
one or more RSS URLs onto a News View row which will
add and displays the content of RSS URLs on the News
View row as a sequence of 10s. The user can drag and drop
a Workspace View ID onto a News View row which will
display 10 additions and modification on that Workspace.
The user can drag and drop an 10 onto a News View row
which will add that IO to the IO sequence. The user can drag
an JO from a News View row to the computer desktop which
will create an IO. The user can drag a News View row to the
computer desktop which will create an I10.

FIG. 11 diagrams the overall process of interacting with
an information object. In step 1110, the system provides the
information object (I/0), for example on a GUI display as
described above. A new IO can be created from scratch or by
using a filter, or an existing 10 can be shared, copied,
transferred, etc. as described above. Next, in step 1120, the
10 is shared among a plurality of participants. In step 1130,
multi-media data can be optionally attached to the informa-
tion object. In step 1140, the information object is displayed
in one of a plurality of views. Finally in step 1150, in
response to interaction with one of the plurality of views by
one of the participants, a communications path between at
least two of the participants sharing the information object
is provided by the connection manager 180.

FIG. 12 is a flow chart of processing steps showing
additional details in conjunction with flow char 1100 FIG.
11, that system 110 performs to allow interactions with an
information object in accordance with embodiments dis-
closed herein. In one embodiment, step 1210 provides the
information object by filtering a web page associated with a
URL to create the information object by automatically
extracting meta-data including at least one of a heading, a
picture, and link to the URL. In step 1220, the information
object is shared among a plurality of participants by trans-
ferring the information object between different information
views. In step 1230, the multi-media data is linked to the
information object

In step 1240, an automated participant is provided. The
automated participant interacts with the information object.
In some embodiments, there is no distinction between a user
and an automated participant (e.g., a participant based on a
computational system). In step 1250, information is
retrieved based on user interaction with the information
object including spatially arranging the information object
relative to other information objects. In step 1252, interac-
tion with the information object includes attaching at least
one document to the information object.

FI1G. 13 is a flow chart of processing steps that system 110
performs to support a hosted conversation among a group of
participants including interactions with an information
object in accordance with embodiments disclosed herein. In
step 1310, a link to at least one information object is stored
to host a conversation among a group of participants, The
information object includes at least one link to a document;
a plurality of links to the group of participants; meta-data
related to the conversation; and a communication system
linking the at least one information object to the group of
participants provided by connection manager 180,

In step 1320, a user interface on the client system is
provided. The user interface includes an icon representing
the at least one information object a contact list; a list of
participants linked to the at least one information object; and
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an information view to visualize the at least on information
object. In step 1330, an Information View.is displayed that
includes a News View having an adaptor for receiving news
feeds and the user interface chronologically organizes infor-
miation chronologically in' a subject-time matrix. The user
ifiterface firrther. includes: a zootnable, ‘graphical -timeline
including automatic conipression of the subject-tifne matrix
and in one embodiment the news feed is a syndication feed.

While configurations of the system and method have been
particularly shown and: described with references to con-
figurations thereof, it will be inderstood by those skilled in
the art that various changes it form and details may be made
therein without departing frony the scope of the invention, As
an example, the order of processing steps in'the flow charts
is not limited to-the order shown herein. Accordingly, the
present invention is not limited by the example conﬁgura-
tions prov1ded above.:

What is ¢laimed is:

1. A computer-implemented method, in which at least one
computet: initiates execution -of software instrictions to
perforni computer processes, the nethod being for intetact-
ing with at least one data item obtained from at least. one
source and reidering the at least one data item. accessible
from a database system, wherein the at least one source:is
external: to- the: database system, the. computer processes
coniprising:

configuring each of the data items into a distinct infor-

- mation object by ex(raciing; {rom "each’ data item,
extracted data including a picture, a heading, and a link
to the data item;

storing data- corresponding to-each of the information

ObjeCtS in the database system;

using the extracted data.from a plurahty of the data items

fo make available for display a representation: of each

ofat least two. of the informatioii objects in the database

system, the: at least fwo- information objects being

selected for display; the representation being in a uni-

form. formiat; whetein the format includes a card, and,

within' the card,.in uniform:locations thereof, the pic-

ture; the heading; a set of indicators; and a: function

meéchanism giving graphical access to a set of func-

tions,

wherein the functions include;

an instant messaging function, by which users having
access 0 the card can exchange author: and. time-
stamped messages relating to the information object,
such messages being associated with the information
object and ‘accessible 1o users who view the infor-
mation object;

avote function; by which eacliuser having access to the
card ¢an provide one vote for the inforination object;

a replicate function; by which each user having access
to the card-in a first collection of cards can cause: the
card to be replicated in a second collection of cards;
and

a link function, by which each user having access to the
card can invoke the link to the data item; and

wherein the indicators include:

a message indicator that displays a number of instant
messages associated with the information object; and

a vote indicator that displays a number of votes asso-
ciated with the information object; and

wherein the database system-is configured to allow (i)

each user to have at least one user-selected collection of
cards in the database system and (ii) each card in the
database system, with any associated picture and head-
ing, and other associated data, regardless of the collec-
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tion in which it may have first appeared, to be acces-
sible and replicable across card collections of users.

2. A method according to claim 1, the computer processes
forther comprising:

providing a- user interface having a graphical button,

which, when invoked while content is being displayed,
causes the displayed content to be handled as one of the
data items; namely, by configuring the displayed: con-
tent as'a new information object and making a repre-
sentation: of the new:information object available: for
display in the uniform format.

3. A method according to. claim 1, wherein the format
includes within the card an indication of a date of creation
of the card.

4. A method according to claim 3, wherein the one of the
indicatots changes its appearance to indicate the presence of
a message; associatéd with the information object, that has
not yet been read by the user.

5: A method according to claim 1, wherein the format
includes a user-accessible report relating to users who. rep-
ticated the information object.

6. A method according to claim'1, wherein the informa-
tion’ object is-configurable to include a user-accessible file
attachunent.

7. A method according to claini1; wherein the one of the
indicators indicates the presence of a geographic’ location,
associated with the information object.

8. A niethod according to claim: 1; further comprising:

further ‘causing to be displayed, at the same time as 'the

representation, a miap including a location, marked on
the map, associated with at least one of the information
objects.
9. A method according to claim 8, further comprising:
" responsive to a graphlcal input applied to the displayed
location, causing the location on the map to be edited
in accordance with the graphical input.
10. A method according, to claim 1, further compnsmg
setving, to a clent computing dev1ce of a first user; a first
view of a first set of information objects that constitute
a first collection of the. first user;

also serving; 1o the client computing device of the first
uset; a second: view of a second set of information
objects; that constitute a: second collection of the first
user;
responsive to-(i) a graphical selection, by the first user, of
an information object in the frst view and (ii) & copy
command that has been graphically ‘entered by the first
user; causing the selected’ informatjon object to- be
copied froin the first view to. the second view.

11.°A-method according to claim 1, further comprising:

serving, to.a client computing device of a first user, a-first
view of afirst set of information objects that constitute
a first collection: of the first user;

also serving, to the client computing device of the first
user, a second view of a second set of information
objects, that constitute a collection of a second user.

12. A method according to claim 11; further comprising:

responsive to (i) a graphical selection, by the first user, of

an information object in the second view and (ii) a copy
command that has been graphically entered by the first
user; causing the selected information object to be
copied from the second view to the first view, so that
the selected information object in the collection of the
second user has been copied to the first collection of the
first user.
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13. A method according to claim 11, further comprising;
responsive to (i) a graphical selection, by the first user, of
an information object in the first view and (ii) a send
command that has been graphically entered by the first

copied to the first view.
18. A method according to claim 17, wherein each of the

30

20. A method according to claim 1, further comprising;

serving, to a client computing device of a first user, a view
of a first set of information objects that constitute a
collection of the first user;

serving, to a client computing device of a second user, a

user, causing the selected information object to be sent 5 . : : . h 9

. . view of a first set of information objects that constitute
to the second user, so that the selected information a collection of the second user:
object in the collection of the fitst user is made avail- storing the information objects ina database, each of the
able to the second user to be included in the collection information objects being stored in association with
of the second user. data pertinent thereto including

14. A method according to claim 1, further comprising: 10 any users thereof,

ol a user-entered command, causing an information spatial location thereof in the workspace view,

object to be shared with another user when the infor- content and metadata thereof, such metadata including
mation object and the other user have been graphically _ comuments and votes, .
selected. s times of storage, viewing and copying the}*eof, )

15. A method according to claim 1, further comprising: rel'zlxltllgnshlp thereof to any other information objects;

on a user-entered comn.land, causing an 1nf0r1‘nat10n processing information object data in the database to

object to be shared with another user via an instant make a recommendation to the first user, wherein the
message sent through an integrated instant messaging recommendation is based on at least one of the criteria
system as a result of graphical selection by a first uset. 20 in the group consisting of:
16. A method according to claim 1, further comprising number of direct and indirect relations of information
causing shared information objects to be synchronized with objects in the collection of the first user with another
one another. information object in the database; ’
17. A method according to claim 1, further comprising: addition of a first pair of information objects to a
serving, to a client computing device of a first user, a first 25 col!echon of another user in shpr t 111terYal of t}me, (?f
view of a first set of information objects that constitute which one of the ﬁrst. pair of information objects is
a first collection of the first user; already in the co]lect{on o'f the ﬁrs.t user; ‘

also serving, to the client computing device of the first presence o fa second pair of 1{Iformat10n quects n t}ne
user, a second view of a second set of information collection of the other user in close spatial proximity
objects, outside of the first collection, wherein any 30 fo one ar.xother,_ of VYhICh one.of the secon.d pair of
given member of the second set of information objects information objects is already in the collection of the
is both included in a collection of another user and the first user, , - . Co
other user has been selected by the first user; and presence Of.:“ given .111forn'lat101.1 object in a4 row or
wherein each of the information objects in the second column of mform.atlon objects n the co%lectlol_l of tl}e
view can, on a user-entered command, be caused to be 35 other user, wherein one of the information objects in

the row or column is already in the collection of the
first user;
popularity of an information object in the database,

information objects in the second view is displayed in an
order determined by a criterion selected from the group
consisting of the information object’s creation time, its 40
access time, and combinations thereof.
19. A method according to claim 1, further comprising:
serving, to a client computing device of a first user, a first
view of a first set of information objects that constitute
a first collection of the first user; 45
also serving, to the client computing device of the first
user, a second view of a second set of information
objects, outside of the first collection, that are related to
one or more information objects in the first collection
as a result of being in one or more collections, of other 50
users, that also include at least one of the information
objects in the first collection; wherein each of the
information objects in the second view can, on a
user-entered command, be caused to be copied to the
first view. # ok ok w ok

based on a popularity measure selected from the
group consisting of number of users, number of
views, number of copies made, number of comments
made, number of votes, and combinations thereof;

presence of an information object from a second user
with whom the first user previously exchanged infor-
mation objects, comments or votes;

and combinations thereof.

21. A method according to claim 20, wherein the pro-
cessing to make the recommendation includes processing to
recomimend an information object that is not in the collec-
tion of the first user.

22. A method according to claim 20, wherein the pro-
cessing to make the recommendation includes processing to
recommend another user who created an information object
that is selected based on at least one of the criteria.
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