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- (57) Abstract

A method and apparatus for organizing information in a computer filing system. The method and apparatus include the
creation of a pile (23) comprising a collection of documents and displaying a graphical representation of the collection of docu-
ments. The method and apparatus further include browsing the collection of documents (53) by pointing a cursor (21) at a parti-
cular item in the collection of documents (53) to reveal an indicia (50) for the particular item in the collection of documents. The
filing system can automatically devide a pile (23) (e.g. a collection of documents from an electronic mail network) into subpiles
on the basis of the content of each document in the pile, and the filing system, at the user's request can automatically file away
documents into existing piles in the computer system on the basis of a similarity match between the content (or other internal re-
presentation) of the document and the content (or other internal representation) of existing piles in the computer system. The fil-
ing system can also create a pile (23) from a sample document by using the internal representation of the document as the internal
representation of the new pile. The computer filing system provides various interfaces in connection with piles to the user of the
system to provide feedback and other information to the user, including information concerning the documents and piles in the
computer’s filing system.
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METHOD AND APPARATUS FOR ORGANIZIRG INFORMATION
IN A COMPUTER SYSTEM

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to the field of computer systems and more
particularly to user interfaces for computer systems and to methods and
apparatuses for implementing user interfaces for organizing information in a

computer system.

Prior Art

Prior art computer systems for organizing information typically fall into
two types of filing systems. These filing systems are often implemented as part
of the operating system of the computer system and are therefore provided as a
basic utility to the user of the system to allow the user to organize information in
a manner desired by the user. The two types of systems referred to above are

the flat file system and the hierarchical file system.

In the flat file system, the computer stores all files (e.g. documents) at one
level of hierarchy such that the user when examining these files sees all files at
this level. In other words, the system does not discriminate between files which
the user may have put in a folder or a subdirectory and files which are not in
folders or subdirectories. This type of flat filing system is similar to a desk where
all documents on the desk are spread out with none in any folders or other
containers. Clearly, such a filing system becomes cumbersome when the

number of documents becomes large. For example, if the user is searching for
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a particular document on the system, the user may have to search through a

long list of documents in order to find the desired document.

H|erarch|cal filing systems on computers aﬁempt to lmprove filing
systems by providing a hierarchy of folders or subdirectories into which the user
may store mforma_t;on, such as text documents. Examplas of hierarchical filing
Systems are well known in the prior an, including a hierarchical filing system
disclosed in U.S. Pafent No. 4,945;475. In these hierarchical filing systems, the
user will file a document into a folder which may ifself be within another folder.
Looking for any documents— withi_n a first folder will require opening the first
folder after opening the second folder which contains {he first folder. In this
manner, the user is not presented with a bewildering number of documents as
in the fiat ﬁling system and the user's files are maintained in an orderly and
systematic way rwithin rthe hierarchy specified by the user. An example of this
hierarchical filing is shown in Figure 2 of the U.S. Patent 4,945,475 wherein
documents 21 and 22 are within folder 20 which itself is within folder 18 which

is also stored in another folder, folder 17. Thus, in order to view documents 21

and 22 the user must direct the computer system to examine the contents of the -

subdirectory represented by folder 20 by specifying the full address of folder 20
(in the case of a non-graphical user interface) or by opening the series of
folders necessary to obtain a view of the folder containing the desired

documents (in the case of a graphical user ihteriace). Current versions of the

- Finder on the Macintosh computer systems from Apple Computer are examples

of hnerarch:cal flhng systems with graphlcal user mterfaces and other such filing

systems wnth graphlcal user interfaces are well known.

.



T

F

e

WO 93/22738 PCT/US93/02878

10

15

20

25

While these hierarchical filing systems allow the user to specify a
structure within which to file (and hence store) information in order to avoid the
clutter of a flat filing system, the hierarchical structure forces the computer user
to be as organized as possible in filing information. If the user, as is often the
case, has difficulty in filing documents because of the difﬁculty'in deciding the.
proper categories of the document (e.g. the document does not clearly apply to
any current category of filing where the category is implemented by having a
folder or subdirectory for the category) then the user is typically most
comfortable allowing the document to appear in the upper most directory of the
hierarchy. As more and more documents which are stored in the computer
System memory are left in the highest directory due to the difficulty in filing those
documents, the user begins to have a bewildering clutter of documents in that
highest directory, which then makes the system act as if it were a fiat filing
system (at least to the extent of the highest directory or to some other
directory/subdirectory where the user is placing documents which are difficult to
file away). It should be also noted that the difficulty in filing documents in a
computer system also affects the way the user interacts with the computer in that
the user attempts to avoid the difficult work involved in filing a document which
is hard to categorize. This leads to procrastination or avoidance of the task.
This tends to result in the computer becoming cluttered with documents which
are hard to categorize or otherwise file or the user does not attempt to place the
documents on the computer system at all because of the realization that they
will be difficult to organize. This effect tends 1o negate the advantages of a filing
system having a graphical user interface, and particuarly a hierarchical filing

system with a graphical user interface.
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- The problems discussed above are particularly troublesome in the case

~ of mail documents (e.g. electronic mail documents) which have not been read

by the user or have onl’y'been gl‘a'nced at. By their nature, these documents are

~ most difficult to categorize and file away because the user is not fully familiar

with these documents. It will be apprecia{ed that the computer user is ‘
responsible for appropriately filing all items; the system offers little assistance in

this often tedious task. 7

The prior art hras' not provided solutions to deal with these problems. For
example, Malone has studied the way people work in their physical offices and
has noted the significance of piles of documents in these physibai offices, and -
has discussed the implicéti_ons for the design of electronic office information
systenis which might use oonvéntibnal office’man'a_gement tools, such as piles,
in a computer based information system. See, Malone, T.W., How do people

organize their desks? Implications for the design of office information systems,

- ACM Transactions on Office Information Systems, Volume 1, Number 1,

January 1983, Pages 99-112. Malone however does not describe how such a

computer system Would be implemented nor the graphical user interface
involved in dealing with such piles or brdwsing such piles and othérr activities

relating to these piles.

The present invention provides an improved filing system with a
gréphiCal user interface which allows users to organize information into piles or.
collections of documents and assists the userin organizing these collections of

documents.

221
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The invention provides a method and apparatus for organizing
information in a computer system, particularly one having a graphical user
interface which includes graphical representations of documents. The
apparatus of the invention displays graphical representations of a plurality of
documents each of which may be manipulated by the user by positioning a
system cursor over one of the graphical representations (e.g. Icon) and
signalling to the computer to select the document for some operation specified
by the user. In the method of the invention, the user creates a pile (or collection
of documents) by positioning the cursor (for example, a pointer) over one
graphical representation of a document and then selecting that document and
moving the graphical representation of the document (by moving the cursor)
over to another graphical representation of another document and then
depositing the first document on top of the second document in order to create a
pile. The system will typically display a graphical representation of the pile
which is different than the graphical representation of each document
separately and after a pile is created, the original graphical representation of
each document in the collection will typically no longer be displayed. A side-
ways view of the graphical representation of the document replaces the original
graphical representation of the document, and the side-ways view of the
graphical representation is located in the graphical representation of the
collection. The user may then browse through the pile by positioning the cursor
at an item in the pile for a predetermined period of time to reveal a proxy within
a viewing cone for the item positioned under the cursor, After the user creates a
pile, the system may display a base (or plinth) under the pile to further indicate

to the user that the collection of documents is a pile and to allow the user to
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select the pile as a group. The user may then select the pile for further action by

pointing the cursor to the base of the pile. ,

The apparatus of the ihvention ihbludes a processing means, such a

microprocessor which is coupled to a cursor controlling device, such as a

mouse and is coupled to a display means such as a video display screen and is

also coupled to memory (e.g. RAM or a hard disk) for storing documents

maintained in the filing system of 'the,cdmpmer. The cursor control device, such

as a mouse, typically includes a 'means for controlling the position of the cursor
on the display screen and also mcludes a signal generation means, such as a
swnch which is mechamcally coupled to a button which is depressed by the
userto signal to the computerto make a selectlon of an item which is positioned

under the cursor,

The system and method of the invention provide the user with various
ways 1o organize piles and to manipulate piles stored in the filing system of the
computer. For example, the filing systém may be uséd o automatically file new
documents into the appropriate -pil'e aécording to criteria specified by the user or
according to the internal contents of the document relative td th_é contents of a
particular pile. The inventidh also provides a way for the user to visualize the
contents of a pile according to vaﬁéus criteria (e.g. date), such as using visual
cues such as color. The appearance of the graphical representation of ther pile
(e.g. dynamic or static icon df the'pile:) provides further information to the user,
including the texture, thickness, and ,col'orr of the varibus- documents within the

pile. Moreover, thé user may specify to thé system that it is the user's

‘preference to have system created pil_és look neat and user'created piles look

disheveled. The system may also, at the user's request, create _subpiles from an

»y
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original pile (or any set of selectgd documents such as documents within a
folder) according to criteria specified by the user or determined or suggested by
the system.

Another aspect of the present invention is an apparatus and method for
providing an internal representation of the contents of a pile, which
representation is used as a criteria for organizing documents and folders within
the pile. This internal representation is also used when the system
automatically files documents at the user's request or automatically when a new
or modified document appears in the filing system of the computer. The internal
representation may also be used when the system creates subpiles from an
original pile or when searching for documents in the filing system and for other
operations relating to the present invention. In the preferred embodiment of the
present invention, each document is provided with a vector which is
representative of the words contained in the document and each pile includes a
representation, such as a vector, which embodies the collective contents of the
pile. The vector between a document and a pile may be compared for the
purpose of determining the relatedness/similarity of the document to the pile for

purposes of filing or other operations described as part of this invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows an embodiment of a computer system of the present

invention.

Figures 2a, 2b, 2c, 2d, 2e, 2f, 2g, 2h, 2i, 2j, 2k and 2! show various

embodiments and representations of piles according the present invention.
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Figure 3_shows,'in temporal fashion, an embodiment of the operation of

creating a new pile.

Figures 4a, 4b, 4c, 4d, 4e and 4f show various embodiments of the

operation of browsing a pile.

Figures 4g, 4h, 4i, 4j, 4k, 4l and 4m show stages over time of an

embodiment of browsmg a plle

 Figures 5a and 5b show two embodiments relating to moving a pile as a

unit.

Figure 6 shows, in temporal fashion, the operation of adding an item to

the top of a pile.

Figure 7 shows, in temporal fashion, the operation of addmg an item to

the middle of a pile.

Figures 8a and 8b show in temporal fashion, the operation of obtaining

an alternate view fortwo dﬁerent embodxments of the mventlon

Figures 8c and 8d show another embodnment ior obtammg an alternate

view of a pile aooordmg to the present invention.

Figures 9a and 9b show, in temporal fashion, the operation of removing

one item from a pile; two embodiments are shown.

»
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Figures 10a and 10b shdw, in temporal fashion, two embodiments of the

operation of removing muttiple items from a pile.

Figure 11a shows, in temporal fashion, a particular embodiment for

creating a pile with the use of an outer zone.

Figure 11b shows, in temporal fashion, an embodiment for creating a pile

with the use of an inner zone to allow fine positioning of the pile's appearance.

Figure 12a shows an embodiment for adding to a pile using an outer

zone.

Figure 12b shows a method for adding to a pile using an inner zone to

-allow fine positioning.

Figure 13a shows a visualization window containing a user pile.

Figure 13b shows another visualization window containing four piles.
Figure 14 shows a script/criteria control window according to the present

invention.

Figure 15 shows a flowchart for indexing documents according to the

method and apparatus of the present invention.

Figure 16 shows a method for browsing a pile and displaying proxies of

documents within the pile.



W0 93/22738 o S - PCT/US93/02878

10

15 -

10

Figure 17 shows a method for allowmg the system to control the filing of

nems within piles. -
Flgure 18a shows a ﬂowchan for the creation of subpiles’ by the computer
system of the present mventuon and Figure 18b shows a flowchart for the

creation of subpiles where the number of subpiles has been restricted by said

user.

Figure 19 shows a ﬂowchan for searchmg of documents in the file system

of the present mventlon
Figure 20 is a flowchart showing a method for visuah’zing a pile by color.

Figuré 21, in flowchart form, shows a typical example of a user

performing operations on or with piles. "

Figure 22a, 22, 22c 22d and 22e show other examples of a user

' , peﬁormmg operatlons with piles; various screens of a computer system

20

25

operatmg according to the mventuon are shown

A portion of the dlsclosure of this patent dooument contains material
Wthh is subject to copyright protection and 1o which a clalm of copyright
protection is made. The copyng»ht owner has no objection to the facsimile

reproduction by anyone of the patent disclosure, as it appears in the Patent and

Ny
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Trademark Office patent files or records, but otherwise reserves all copyrights

and similar rights whatsoever. © Copyright Apple Computer, Inc.

A system and method for organizing information stored in a file system of
a computer system will now be described in detail. The followind description,
specific steps, procedures, commands, and other specifics are set forth in order
to provide a thorough understanding of the present invention. However, it will
be apparent to one skilled in the art that the present invention may be practiced
without the specific details. In other instances, well known systems and
methods are shown in diagrammatic form or not shown at all in order to not

obscure in unnecessary detail the present invention.

The computer filing system of the present invention is part of the
computer system shown in Figure 1. The computer system includes a
processing means 10, such as a microprocessor, a memory means 11, such as
system RAM, and a mass storage means 12, such as a hard disk or other
storage means having a high capacity for storing documents and other
information maintained by the filing system. The processing means 10, the
memory means 11, and the storage means 12 (which its own 11O controlier) are
interconnected by a system bus 15 which includes control signals as well as
address lines and data lines for sharing information, including data and
instructions, between the components of the computer system. Also connected
to the system bus 15 is the I/O controller 17 which controls the signals received
from the keyboard 14 and the mouse 16 and provides those signals, which
indicate instructions from the user, to the computer system. The display
controller 18 is coupled to the system bus 15 and receives commands and data

from the precessing means 10 and from the memory means 11 via the system
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bus 15. The display oontrotler 1 8'controls the displayr device 19 in order to
provide images on a display screen 22. It will be appreciated that the typica!
computer system includes a bit mapped screen stored in memory, which may
be a dedicated frame buffer memory or the system memory. As shown in Figure
1, the dtsplay means 19 drsptays on its display screen 22 a cursor 21 whichis

controlled by the cursor oontrol device shown in Figure 1 as a mouse 16. The

- display means 19 may be any one of a variety of known display systems, such

as a video (CRT) display monitor or a liquid crystal display. -

The cursor control device of the present mventton may be substantlally
tdentlcal to the cursor control means shown in U S. Patent No. Retssue 32,632.
However it will be understood by those in the art that many other types of cursor
control means may be utilized, such as graphic tablets, touch tablets trackballs,
pen mput mechanisms, touch screens etc. Indeed, any device capable of
indicating x-y locations and capable of controlling a cursor on a display means
of the computer system may be utilized in the present invention as the cursor.
control device. The cursor control devrce such as a mouse will often include a
signal generation means which typically-includes a switch connected toa
button A user presses the button to send one signal to the computer and
releases the button to send another signal to the computer Other signal
generation means, as is well known in the art may be used such as using
certain keys on a keyboard or using a pen input device whtch both positions a
cursor and, by pressing the pen's ttp against the drsplay screen selects the item

pointed to/pressed at on the drsplay screen. -

The display means 19 of Figure 1 is shown displayi‘ng a pile 23 to the left
of the cursor 21. A menu bar 20 (described in U.S. Patent No. 4,931 ,783) is

L
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also displayed at the top of the display screen 22. In the preferred embodiment
of the present invention, the file éystem Operates on a Macintosh computer of
Apple Computer, Inc. of Cupertino, California. In this computer system, the user
controls the position of the cursor 21 to point to an item and then to perform an
operation with that item by using the signal generation means, such as the '
button on the mouse, to signal to the computer that the item has been selected
for an operation or to signal to the computer that a particular command has
been selected by the user (in the case of the selection of commands from the
menu bar 20 or representations of the command displayed elsewhere on the
screen 22). The operation of pointing to an item and selecting the item (or a
command if a command is pointed to) is well known in the art as a "point and
click™ operation. For example, to select the pile 23 shown in Figure 1 for an
operation to be designated by the user, the user positions the cursor 21 over the
pile 23 by moving the mouse 16 in an x-y direction to cause the cursor to be
positioned over the pile 23 on the display screen 22. Then the user signals to
the computer that the item has been selected by depressing and releasing the
button on the mouse (causing the switch under the button to change from a first
state to a second state and then back to the first state). Other methods are
known in the art for selecting an item which is displayed on a display screen of
a computer system. For example, it is know that an object (e.g. document) in a
computer filing system having a graphical user interface may be selected
without pointing a cursor at the object by, for example, using the tab key on the
keyboard to ‘tab through' the various objects displayed on the screen. The
currently selected object on the screen will typically be highlighted to convey to
the user the fact that it is currently selected for an operation which is occurring

or will occur upon further user instruction.
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The user interface of the present invention will now be described.
Figures 2a, 2b 2c and 2d sn'ow'vari'ous embodiments of the graphical
representations (e.g. icons) of the piles (or collections of documents) of the
present invention. Figure 2a shows the preferred embodiment ofa graphical
representation for a pile; this graphical representation 50 mcludes a base 52

above which are a collection of documents 53. According to the preferred

embodiment, each document in'the pile represented by the graphical

representation 50 may be a mimature of the first page of the actual document or
an icon of the document type, a set of keywords related to the document or a set
of aftributes relating fo the document. in this ,manner, the first page of the
document serves as a proxy (indicia) indicating the content of the document,
thereby providing the user with information conceming what the representation
represents (i.e. what is contained within the document).' Figure 2b shows an
alternative embodiment of the graphical representation of a pile according to
the present invention. 'i'he graphical representation 55 of Figure 2b includes a
collection of document icons which have been stacked together In a somewhat
disheveled form to represent a piie or collection of documents Figure 2c shows
a pile which Is similar to that shown in Figure 2b except less information is
provrded by each icon which represents a singie document. Also note that the
pile of Figure 2c is disheveled, which the user may instruct the computer to
portray when a pile is not organized by the system. Figure 2d shows one
graphical representation 57 of a pile which is organized by the system and thus
appears as a neat stack of documents as shown in this fi igure. A pile orgamzed
by the system as a result of a user or system supplied scnpt could also appear
organized (e.g. not disheveled) ThlS s one possible representation of the 7
attribute of having a script; other attnbutes include the base having a texture a

pattern, some text on the pile, or an outline around the pile oran indication in

L



N

WO 93/22738 PCT/US93/02878

10

15

20

25

15

the name of the pile. The graphﬁcal representation of a pile may be either a
dynamic graphical representation, as in the preferred embodiment, or a static
graphical representation, such as a typical icon used in computer systems
having graphical interfaces. A graphical representation generally is any item or
feature displayed on the display screen of the computer system.’ The dynamic
graphical representation of a pile increases in height when a document is
added to the pile and decreases in height when a document is removed from
the pile. The icon for each document in the pile may be selected by positioning
the cursor over the icon in the pile. In the case of a static graphical
representation of a pile, a document is selected based on a mapping of the
height position of the cursor relative to the total height of the pile's graphical
representation; that is, the ratio of the cursor's height above the base of the pile
to the total pile height is mapped to the document's location in the pile. For
example, a ratio of 1/4 (cursor is one-quarter up from base) maps to selecting a
document which is one-quarter from the bottom of the pile which in the case of a
pile with 8 documents is the second document from the bottom. This mapping is
similar to how scrolling boxes on Windows operate and will be appreciated by |

those in art.

Figure 2e shows two piles 63 and 65 having bases 64 and 67
respectively on top of which are stacked graphical representations 66 and 68
respectively, which graphical representations represent the collection of various
documents in each pile which are stored in a memory (e.g. hard disk) by the
filing system of the invention. Note that the pile 63 includes graphical
representations of documents within the pile which indicate the thickness of the
document relative to other documents. Alternatively, a different color could be

used for various documents and a different texture could be used for different
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- documents to convey inforﬁmation' to the user. The base 64 of Figure 2e and the

base 52 of Figure 2a are each a means for selecting the entire plle or collection
of documents foran operatnon on the entlre pile (ratherthan an operation on an
individual document or group of documents within the p:le) Operations on an
entire pile mcludmg moving a pile across the desktop on the display screen or ‘
opening the pile to show its contents in a window. Other means for selecting a
pile include a top means, such as the paperweight 54 shown on top of the pile
56 in Figures 2h and 2i (Figure 2h shows the pile in a ‘closed' form where there
is no viewing or browsing of documents-, in the pile and Figure 2i shows the pile
56 in an 'open' form with the paperweight 54 liﬁed to reveal the cursor 60
pointing to a selected document 58), and a wrapper means, such as band 71
which wraps the pile 70 in Figure 2j or the band 74 which wraps the pile 72 in
Flgure 2k and pile 73 in F gure 2I. The means for selecting effective!y identifies

the documents in the pile asa unified collection of documents.

Pules 63 and 65 are dlsplayed ina mail wmdow 61 which contains
electromc mail documents received over a network system or other electronic
mail system. It will be appreciated that the method and apparatus for organizing
information in the computer system—accordmg to the present invention has
particular relevance to electronic mail and to other documents where the user
does not know the content of the documents. In the case of electronic mail, the
user will not typically know the content of a mail message'received from another
computer user (e.g. over an electromc maul network system) and the computer
system wnll typically collect mail documents from various other user's and
accumulate them in a partlcular location (e.g. a mail window such a mail
window 61) from which the user may find each mail message and re'adeach

mail message. The automatic ﬁling 'into piles and subpiling and classification

L7
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methods of the present invention are particularly useful in this mail/message
environment. For example, the user may instruct the system to collect mail
documents into a pile and then have the system create subpiles or search a pile
of mail documents according to the invention and then create subpiles from

documents found in the search. These various operations are described below.

Operations and actions relating to piles will now be déscn’bed. Figure 3
shows three groups 101, 110, and 112 of documents which are related in time
in that a user performs an operation as shown in group 101 and the computer
completes the operation and shows the progress of the completion of that
operation in groups 110 and 112. That is, group 101 shows the action of a user
in the computer system of the present invention and groups 110 and 112 show

two successive stages in time of the response of the computer system to the

operation of the user shown in group 101.

Figure 3 shows the process of creating a new pile where the user
performs the operation shown relative to group 101. In particular, the user
positions the cursor 106 over one document 105, selects that document and
then moves that document (drags the document) over to the document 103 such
that the document 105 and/or cursor 106 is positioned over document 103. In
this situation, document 105 will overlap document 103. Then the user signals
to the computer to create a pile; in the preferred embodiment, this is
accomplished by releasing the mouse's button which was depressed when the
user selected the document 105. For a better understanding of the preferred

embodiment of creating piles a more detailed description will now be provided.
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The user posmons the cursor 106 by usmg a cursor control device such
as a mousse 16 The cursor is positioned over the document 105 and then the
user signals to the computerthat the document is to be selected by activating a
signal generatron means, which in the preferred embodiment occurs by ¥
depressing the button on the mouse to indicate the selection. Whrle keeping
the button depressed (Whichr continues to indicate to the computer that the
document is still selected) the user then uses the cursor control device (e.g.
mouse) to move the cursor and the document 105 such that it is moved over the
document 103. When the cursor is positioned over document 103, the user
releases the mouse button whrch changes the signal presented to the computer
indicating that the document 105is to be placed in a new pile with document
103. In this manner, a new pile is created having documents 103 and 105.
Upon releasing the mouse S button when the cursor 106 is over document 103,

the computer is thereby mstructed to create a new pile, and a display of the

: computer reveals an anrmatron indicating the process of creatlng a new pile. As

shown in-group 110, the ammatron by the computer includes a step where
document 103 is rotated and slightly inclined while document 105 begins to be

rotated and placed downwardly on top of document 103. At the end of the

‘animation by the computer system, the prle shown in group 11 2 results

contammg documents 105 and documents 103 both of which are on top of the
base 114. Typically, the separate graphical representatrons of documents 103

and 105 will disappear from the screen Ieavmg the new pile on the screen. In

the filing system of the computer one way of filing documents rnto a pile

includes placing documents 103 and 105in a subdlrectory which is designated

w

as a type of subdirectory which is similar to the subdirectory that a folder
represents. Other ways of managing documents in a pile will be evident to

those in the ant. This subdirectory is maintained in the conventional manner by
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the filing system for the information stored in the computer system (e.g. on the
mass storage device). Other methods for creating a pile may be employed. For
example, the user may select two documents and then select a command, such
as "create new pile" provided by the computer system which creates the pile by
removing the separate graphical representations of the two selected documents -
and displays the graphical representation of the pile and then modifies the
pathname of both documents to refiect the fact that they are now in a pile which
is a new form of a subdirectory or alternatively aliases of the documents could
be added to the pile. The pathname, it will be appreciated is typically an
attribute of a file, document or pile which is maintained by the filing system.
Alternatively, the filing system may provide the user with an empty base for

placing documents thereon o create a new pile.

After the pile as been created, the user or the system can perform
numerous actions-on the pile, and one such action is referred to as browsing
where the user views indicia of documents in the pile without opening the

document or the pile.

Figures 4a, 4b, 4c, 4d and 4e reveal various embodiments for browsing a
pile according to the invention. The graphical representation of pile 151 is
shown in Figure 4a as a collection of documents 153 which are stacked on top
of a base 152. The cursor 154 is shown as located on top of the collection 153.
In the preferred embodiment of the present invention, the user positions the
cursor 154 over the graphical representation of the pile and allows the cursor to
remain positioned over the pile for a predetermined period of time. After that
predetermined period of time, the computer system displays a view cone 162

with a proxy 161 in order to allow the user to browse through the documents in
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the coliection of documents cOmprising the pile. As shown in Figure 4a, the

view cone 162 pomts tooris connected on one side (the apex or smaller srde)

1o the collection of documents, and the apex is positioned to correspond to the

The other side of the vrewrng cone 162 shows a proxy 161 which.i is, in one
embodiment, a miniature of the first page of the document which has been . »
selected for browsmg The cursor 160, as shown in Figure 4a, has been
positioned over this document whrch indicates that the proxy 161 ls for the first
document in the pile 156. The user may select any document within the pile by
moving the cursor on top of a pamcular document in the prle 156 and sending a
srgnal to the computer to select the document. Once browsing has been
invoked and the view cone has been displayed, the cursor need not be
positioned for a predetermrned penod of time over an rtem in order to make the
view cone and the proxy appear. In other words, once the system has been
instructed by the user to allow browsing of documents within a pile, the system

displays the appropriate proxy for the selected document in the pile on demand

by the user without waiting for a predetermined period of time. Once browsrng

has been invoked, the user may quickly scan through‘ the pile by moving the
cursor up and down the pile; in this manner, each time the cursor comesto a
representation ofe document in the pile, the system displays the proxy for that
document within the view cone 162. :The left side (apex) of the view cone as

shown in Figure 4a originatee from the selected document and_the,nght side

~ (base) of the view cone shows the specific proxy (indicia) relatrng to that

document. It will be appreciated that the view cone provides a means for
indicating the position of the selected document in the pile when browsing the 3

pile in that the apex points to the selected document Browsing may be

N
=

terminated by the user by moving the cursor away from the pile such that it is no
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longer positioned over any docurpent area of the pile, including any documents
stacked on top of the base which are associated with the pile. Browsing may
also continue if the user positions the cursor over the base; in this case, the
proxy may reveal the script of the pile or an internal representation of the pilé

itself rather than of a document in the pile.

In the preferred embodiment, the appearance of the proxy is dependent
on the type of pile and the context of its use. For example, if the pile originates
from an electronic mail system which accumulates documents in the pile, then
the proxy 83 in the view cone 82 shown in Figure 4f for the selected document
81 in pile 80 is shown. This proxy 83, typically used for mail documents,
conveys more information to the user in the case of a mail document than a
miniature of the document which the user probably has not seen. This proxy 83
is generated by using the most characteristic words (e.g. "design,
competition...") in the document as indicated by the document's internal
representation, which is described below, and by using information from certain
fields (e.g. "To", "Re", and "Date") contained in the document. Other alternative
examples of proxies include the proxy 190 shown in Figure 4e which might be
used when the user has asked for information about a document which is
relevant to the operation of the computer's filing system (e.g. the size of a file
when placed on a disk, such as the mass storage of Figure 1). The appearance
and content of the proxy may be provided by the application program which
created the document, particularly in the case of the miniature of the document;
this occurs when the computer's filing system provides a system call to the
program which created the selected document (the conventional filing systems
typically keep track of this information) and the system call is recognized by the

program as a request for the proxy of the selected document, and the program
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responds by providing the proxy to the filing system which proxy may have been

previously created by the program by miniaturizing (e.g. pixel averaging or

other methods known in the art for reducing resolution and size of an image or

exaggerating characteristics of the document) the full-size reproduction of the

document.

Flgures 4b, 4c and 4d show alternatlve embodlments for browsmg The
browsing embodiment of Figure 4b graphically appears the same to the user as
the embodiment shown in Figure 4a except that as the user moves from
document to document while browsing (e.g. by moving the mouse up and down
through the pile) the computer system makes a noise indicating movement from
cne dccument 1o the next document. This noise may be a simple click or the
sound ef a briefcase closing or some other sound which assists the user so that
the user realizes there is a change from one document to the next. This is
pamcularly helpful where the plle is tall and small movements of the cursor 7
causes the view to change from one document to the next. Flgure 4c shows an |
alternative graphical representation of the browsing operation according to a
particular embodiment of the p'resent' invention. In thi,sembo'dim'ent, the
document 174 has been.selected for browsing and a"proxy 1750fthat
document can be seen at the end of the view cone 176. The cu,rsor 171is

positioned over the selected document, document 174, and the documents in

the pile 170 which are above the selected document are moved slightly to the

left and are shown as a collection of documents 173. The embodiment shown
in Figure 4d, which has been labeled as pile 180 is similar to pile 170 in Figure
4c except that when browsing, no view cone and no proxy within the view cone
is shown to the user; in this situation, the proxy is typically a miniature of the

document. In this embodirnent, the collection of documents 173 abcve the

L7
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selected document during the browsing operation is moved above and to the

left so that the user may see the selected document 174,

Figure 4e shows yet another altemative embodiment for the browsing
operation where, instead of a proxy which shows the first page ﬁiniature of the -
selected document, the view cone displays system information which is typically
maintained in a computer filing system such as the title of the document
(Gesture Annotation), the type of document (MacWirite Il document), the amount
of information on the disk controlled by the filing system, and the date the
document was created as well as an icon which is a representative of the
document. Note that in this embodiment, the view cone 188 emanates from the
selected document and the collection of documents 185 above the selected
document moves to the left and above of the selected document so that the user
may see the document which has been selected in pile 187. Note that this pile
187 of Figure 4e includes a base 186 and below that base is a rectangular box
containing the name of the pile which has been given by the user. Typically, the
computer system will prompt the user immediately after a new pile has been
created in order to obtain from the user a name for the file. As will be described

below, the system may automatically provide or suggest names for a pile.

The proxies which are shown within the view cone need not necessarily
be a physical resolution reduction of the original of each page of the document.
To refresh the user's memory about the document, certain features of the
document may be exaggerated (e.g. if the document is a spreadshest a grid
may be exaggerated on the proxy to represent the spreadsheet). If the
document contains a user created annotation, the annotation may be

exaggerated. Similarly, if the document contains a drawing, the image of the
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drawing may be exaggerated by makmg it larger relative to the rest of the
miniature. The user may select the manner in which the proxy appears. It will
be appraciated that if a folder i is placed within a pile the proxy for the folder may

itself be the icon ofthe folder or may be a representation showmg documents

within the folder (e.g. an icon of a folder is displayed with smaller i |cons

i

representing documents shown within the folder). The user may page through
a particular document which has been selected during the browsing operation
by using a command to indicate to the computerto step through the pages of
the document. In one embodtment the user may use the left and right arrow
keys on the keyboard to mstruct the computerto page through the document
which has been selected dunng the browsing operation. The computer will
then display miniatures of sach page as the user presses the left or right key.
For example, starting from the fi rst page of the document the user may press the
right key three times in orderto page through all pages of afour page
document; havrng reached the end of the document after the thtrd key press, the
user may depress the left arrow key three times to get back to the first page or
may select a new document for browsmg by moving the cursor to a new

document.
Alternative methods for scrolltng through the pages of the proxy will be
apparent to those in the ar, including a thumb ro!ler knob on the mouse 16

which allows the user to roll the knob to scroll through the pages.,

It will be apprecrated that many vanatrons for the browsmg Operation may

 be produced according to the invention.




WO 93/22738 PCT/US93/02878

10

15

20

25

25

For example, browsing may only allow viewing of certain types of
documents selected by the user. In particular, if the user selects a selective
viewing mode, then only a user specified type of document (e.g. only
documents containing drawings) is shown during browsing; for instancs, if the
user selects this mode and specifies that only documents containing a "To" field
or documents containing a chart will be shown during browsing, then the user

eliminates unnecessary information by filtering, in effect, such information.

Figure 4g, 4h, 4i, 4j, 4k, 4l and 4m show another embodiment for viewing
the contents of a pile, which in this embodiment results from a search of
documents stored in said computer system. Figures 4g-4m show the
embodiment over various stages of time, beginning with a user's request for a
search of the term "Blackstone™ in the documents stored in the system, as
shown in Figure 4g prior to initiating the search. This embodiment may be
performed in a pen-based computer system having a graphical user interface
controlled by a pen (or stylus input) and touch screen which is sensitive to the
placement of the pen or stylus on the screen. These computer systems are
known and the pen provides both cursor positioning functionality as well as the
selection functionality in one operation; that is, the pen positions the cursor and

selects an object with the same gesture/operation.

As shown in Figure 4g, the user has indicated to the computer that a
search of documents in the system for a word is desired, causing the computer
to display a find dialog box with the "start" button 127 displayed in front of a
document 125. The user enters in the term "Blackstone” and then selects the
"start” command by selecting the "start” button which causes the computer to

search for documents containing the desired term. The computer displays, as
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shown in Figure 4h, a pile 129 which contains the documents fouﬁd in the
search, which may be perfonned.accofding to the methods described below,

and the computer displays the first document 128 in the pile. Note that the
indicia (e.g. document 128) in thls embodiment i is a full-size reproductlon of the
document. Then the user, selects the next document in the pile 129 for viewing
by selecting the next document in pile 129; this could occur by the user pointing

the stylus input devxce at the plle 129 or at the next document in pile 129. This

action by the user causes the system to respond initially with the image shown
in Figure 4i and then with an animation where an icon 132 of the document 7
which has been viewed lifts up from and away from the pile 131 and flips over
as it moves away from the pile' 13110 a location near the pile.r This animation is
shown in 'euccessiVe steges over time in Figure 4i, 4j, 4k, 4l and finally 4m. The
next document which was selected from pile 17}29 is shown behind the graphical
representation of the pile 131 'and behind,the :ﬁnd dialog box. Figures 4j, 4k, 4l
and 4m have not included the document 128 i'n'order to save space in the

drawings. In this embodiment, the system menages the pile for the user during

browsing so that documents which have been viewed are put in a 'viewed'

subpile (containing the document icon 132 as shown in Figure 4m) and
unviewed 'documents remaiﬁ in the original pile 131. When viewing is
completed the user may reassemble the ongmal pile by addlng the vuewed‘ pile
back to the ongmal or may separate the vnewed' pile by removing these from
the original pile. Without an affirmative act by the user, the 'viewed' subpile will

remain part'of the en'gin,al pile after yiewin'g of the search pile is ¢omp|eted.

Note that in many of these browsing operations the pile remains visible
either in its original form or in slightly modified form. This is unlike prior

computer systems which have subdirectory "containers” such as folders which

A
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might disappear or be obscured from view when the container is opened to
view the contents of the container. That is, the user can maintain the context
(e.g. the graphical representation of the pile and all other items on the desktop
remain visible) of the filing system while browsing a pile unlike the situation with
examining folders in a typical filing system with a graphical user interface. The .
proxy of the invention, with or without the view cone, may also be used with any
icon or object on a desktop in a graphical user interface to permit
browsing/viewing of the icon or object without losing the context of the filing
system. For example, browsing of the contents of a conventional folder could
produce a proxy for each document (or selected types of documents) within a
folder, such as the folder 312 shown in Figure 8a. In particular, the user
positions the cursor over the folder for more than a predetermined period of time
and, while the icon of the folder remains visible, the proxy of a document
appears next to the icon of the folder. In one embodiment, the particular
document selected depends on the mapping of the ratio of the vertical position
of the cursor relative to the bottom of the folder to the location of the document in
a listing of the contents of the folder, in the same manner described above for

browsing a static graphical representation.

The operation of moving a pile will now be described by referring to
figures 5a and 5b. Figure 5a shows a graphical representation 201 of a pile
with a base 203. As shown in Figure 5a, the user has positioned the cursor 204
over the base 203. With the cursor positioned over the base 203 the user then
selects the pile and moves the cursor by manipulating the cursor control device
while keeping the pile selected. In this manner, the pile follows the movement
of the cursor and is moved around the display screen 22 of the computer

system. In the preferred embodiment, the selection is indicated by using a
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signal generation means such as a mouse's switch to signal to the computer
that a selection has been made at the location of the cursor and moving occurs
by keeping that switch i in the same state while moving the mouse fo move the
cursor. When the user has moved the pile to the locatron which is desrred the
user indicates to the computer that the move is over. In the preferred
embodiment, the user releases the switch's button on the mouse, which switch
remained in a depressed state since the selection of the pile. At end of the
move, the pile i is shown at the locatron where the user released the switch.
During the move, erther an outhne of the pnle or a facsimile of the pile's

graphical representation may follow the cursor around the display screen 22.

The alternative embodrment of the move operatron is rllustrated in anure

5b, where the pile 205 does not have a base The user positions the cursor 204

over the pile 205 and srgnals to the computer that the prle has been selected for

a move by depressing the mouse s button which causes the switch to change its

 state in the mouse. Then the user mampulates the cursor control device in

order to move the cursor and the graphlcal representation ot the pile orthe
outlme of the pile follows the cursor untit the user releases the mouse button in

orderto deposrt_ the pile at the desired location at the end of the move.

Addmg an item to the top of apileis shown in Frgure 6. Figure 6 shows
the same prle at different stages in time of the operation of adding an item to the
top of the pile; specrfrcally, three stages or groups, 220 221 and 222 are shown
in Figure 6. The initial stage 220 is the one in which the user instructs the
computer to add the item to the top of the pile, and stages 221 and 222 show
the animation display_ed by the oomputer system as a result of the user's

operation. In the first stage 220, the user positions the cursor 231 over a

k-7
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document 230 and moves that document (in the well known manner of moving
an icon in a graphical user interface, such as the Macintosh finder) so that the
cursor is positioned over the pile 224. When the cursor 231 is placed over the
pile 224 and the system provides feedback to the user by highlighting the pile
and then the user signals that the move operation for document 230 is over,
then the system reéponds by implementing stages 221 and 222 which cause
the document 230 to be added to the pile. Typically, the user will signal the end
of the move to the document 230 by releasing the mouse's button while the
cursor is positioned over the pile 224. The computer then responds as shown
in stage 221 of Figure 6 by inclining and rotating document 230 to show the
animation of placing the document 230 on the pile 226. Atthe end of the
computer’s operation, (shown as stage 222 of Figure 6) the document 230 is
shown on the top of the pile 228. The operation of placing the document on the
pile is similar to the operation of placing the document within a folder of a
graphical user interface filing system in a computer in that, in one
implementation, the pathname for the document which is maintained by the -
filing system is modified to include the name of the pile in the complete path
name for the document. The user can have gross or fine grain control over the
placement of documents on the pile, as will be discussed in conjunction with
Figures 11a, 11b, 12a and 12b.

The operation of adding an item to the middle of the pile will now be
described by referring to Figure 7 which shows three stages in time 251, 253
and 255 for this operation. In stage 251 the user moves the document 256 over
to the pile 250 and positions the cursor (while keeping the document 256
selected) over an inner zone of the pile 250. Further details regarding the inner

zone of the pile will be described below with reference to Figures 12a and 12b
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and particularly Figure 12b. When the 'cursor_ 252 has been kept in the inner
zone for a predetermined period of time then the computer responds by
Presenting on a display means 22 the graphrcal representatron shown in stage
253 which includes the pile 250 (now slrghtly modified) and view cone 257 with
a proxy 258 within the view cone. The proxy shown within the view cone 257 is -
of the document which i is rmmedrately below the document 256 and the cursor
252. It will be apprecuated that in effect, the browsing mode has been activated
and the user may move the cursor up and down wrthm the ptle to browse
through the pile. In this operatlon however the mouse button is down
(depressed by the user) as the cursor is moved up and down unlike the -

browsrng operation descnbed above in the preferred embodtment As soon as

'the mouse bution is released by the user dunng this operatron shown in stage

253, the document 256 will be deposited on top of the current item within the
pile which is also sho_wnwithin the view cone 257. The. currently selected item
rnay be changed by browsing up and down over the pile by moving cursor up
and down over the pile. As shown in stage 253 of Figure 7, if the cursor 252 -
were kept in its position shown in stage 253 and the mouse button released
then the document 256 would be placed on top of the folder, the proxy of which

is shown as proxy 258 within the view cone 257. This results in stage 255 in

‘which the pile 259 is shown wrth the new document 256 added in the middle of

the pile; the document 256 will have been added immediately above the folder

the proxy of which is shown as proxy 258 at stage 253. -

In addition to browsing a prle in the ‘manner descnbed above, the present

¥

invention provides a method and apparatus for obtammg an alternate view of

the contents of a pile; various embodiments for obtarmng an alternate view are

L2

shown in Figures 8a, 8b, 8c and &d. In the embodiment shown in Figure_aa, the
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user obtains an alternate view of the pile by positioning the cursor 303 over the
base 302 of the pile 301 and rapidly depresses and releases the mouse button
twice, which causes the computer system to respond by making the pile 301
disappear and making a region of the display screen, such as a window 304,
appear containing contents of the pile spread out in the manner shown in
Figure 8a. Other methods for obtaining this alternate view will be appreciated
by those in the an, particularly by referring to the art relating to graphical user
interfaces for computer filing systems. For example, the user may select the pile
and then select an "Open” command from a pull down menu 20. As shown in
Figure 8a, graphical representations of documents 310, 311, folder 312, and
documents 313, 314 and 315 are shown within region or window 304.
According to the present invention, items in the pile are arranged in a grid within
the window 304 and top to bottom order of the pile is preserved in a left to right

format. The standard window operations are provided by window 304 and the

'oomputer's operating system; these standard window operations are well

known and are available in graphical user interfaces with windows, such as the
Macintosh Finder from Apple Computer, Inc. of Cupertino, California. Thus, for
example the graphical representations of the documents or folders within the
window 304 may be moved within the window or moved outside of the window,
or a document such as 310 or 311 may be moved into folder 312, etc. The
window 304 may be removed from the screen ("closing the window") by

positioning the cursor 303 over the region 305 shown in the upper left hand

-corner of the window 304 and by depressing and releasing the mouse button to

activate the operation of closing the window which then causes the computer

system to revert back to displaying the pile 301 as shown in Figure 8a.
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An alternative embodiment for Obteining an alternate view of a pile 320 is

shown in Figure 8b. In this embodrment there is no base for the pile and thus
the user cannot double clrck on the base of the prle Rather the user must
double click on the prle rtself which will cause the computer to remove the

graphical representatron of the prle 320 from the drsplay screen means 22 and *

cause the appearance of the window 321 which contains the iconic

representation to the various documents within the pile in a typical window for

computer systems with graphrcal user interfaces. Other methods for obtaining

an alternate view will be easily observed by combmmg the techmques of the

: rnventron with the skrll of the art

For example, Figures 8c and 8d show another embodiment for obtaining

an alternate view of a pile. In this embodrment the user moves the mouse 325

in & manner shown by the arrow 327 {moving the cursor back and forth ina

horizontal fashion across the pile 326) This causes the pile 326 to be
displayed in a spread out manner 330 shown in Figure 8d. After the computer |
displays the prle ina spread out manner the user may provide an instruction to
the computer to redisplay the pile 326 in the stacked format shown in Frgure 8c.
Note that this back and forth horizontal movement is perpendrcular to the

vertical cursor movements (up and down a pile) to achieve browsing.

- Two drfferent embodrments for the operatron of removrng an item from a
pile are shown in Figures 9a and Qb respectrvely Figure 9a shows one.
embodiment i in three stages of time 350 352, and 354. In stage 350, the user
positions the cursor 351 over the desired item 355 a proxy 356 of whrch is
shown within the view cone 357. The user wil check the contents of the vrew

cone to determrne whether or not the proper proxy is shown within the view

L
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cone which will then tell the user that the cursor is on the proper/desired
document. Browsing of the pile may be employed to find the desired document.
At this point, the user moves the cursor 351 so that it no longer is over a portion
of the pile as shown at stage 352; note that the view cone and .the proxy are no
longer shown at stage 352 because the cursor is no longer over a region of the
pile. The user continues the process by continuing to move the document 355
away from the pile as shown in stage 354 and when the user has moved the
document far enough away from the pile the document 355 appears in its
upright orientation and is no longer slanted relative to the generally rectangular
region of the display screen 22. In the embodiment shown in Figure 9b, in order
to remove an item from the pile 360 the user must first obtain an alternate view
of the pile--e.g. position the cursor over the pile and repeatedly press and

release the mouse button twice ("double clicking”) in order to cause the window

362 to appear. Other methods for obtaining this alternate view will be

appreciated by those in the art, particuarly by referring to the art relating to
graphical user interfaces for computer filing systems. For example, the user
may select the pile and then select an "Open" command from a pull down menu
20. At this point, the user may use normal operations for graphical user
interfaces having windows in order to remove items from the pile. In particular,
the user positions the cursor 351 over the desired item 355 and selects the
document and keeps the document selected while moving the cursor out of the

window thereby moving the document with the cursor out of window 362.

Two different embodiments for removing multiple items from a pile are
shown in Figures 10a and 10b respectively. This operation in the cass of the
embodiment shown in Figure 10a is shown in three stages 401, 405 and 407

which are three stages in time for this operation. The user begins the operation
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in the same way as described for the browsing operation by posmonlng the
cursor 351 over the pile 402 for more than a predetermined penod of time
causing the view cone 357 to appear with its proxy 403. The user then
depresses the mouse"s button to signalrto the coniputer‘ that the currently
selected document (as shown in the view cone with the proxy 403) is to be

selected. Then the user slgnals to the computer that further items are to be

- selected; this is typically done by holding down a particular key of the keyboard

or some other button to chénge the stage of the switch which is coupled to the
computer system. In the preferred embodiment the shift key on the keyboard is

held down while the cursor is placed on other documents which are desired.

~ With the shift key down, the user may release the mouse button after selecting

the first document and then press the mouse button down and release it to
select additional documents. ‘For each additional document which is to be
selected, the user positions the cursor 351 'over the document and presses and
releasés’ the mouse button while also holding down the shift key. As shown in
stage 405, this results in three documents 407 being selected from the pile. The
user then positibns the cursor away from the pile and eontihues to move the
cursor éway.' After movin'g' the cursor outside of the region of the pile, the
computer System causes the documents to revert to their upnght non-mchned

1orm as shown in stage 407

The operation of removing mumple items from the pile not having a base |
is shown in Figure 10b in 'lhls operation, the user must first obtam an alternate
view of the pile--for example, opening a window by double clicking the mouse
button with the cursor 361 over the pile 360 thereby causi'ng the window 362 to

appear. Then the user selects multiple items in the well known manner for

deaﬁng with windows in filing systems with graphical user interfaces.
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Figures 2f and 2g show two different embodiments which utilize an outer
zone and inner zone for allowing the user to select between the creation of a
pile where the user can control the appearance of the pile and the creation of a
pile where the user delegates 1o the system the task of placing the document
neatly on top of a new pile. An inner zone 77 is contained within the interior of
the circle shown over an icon of a document 75 in Figure 2g. The inner zone 77
is used to indicate to the computer system that the user desires to indicate to the
computer system that the user desires to control the positioning of documents in
the pile so that the appearance of the graphical representation of the pile is, at
least to the extent of the orientation of documents in the pile, controlled by the
user. An outer zone 76 is contained within the circle shown over the icon 75
excluding the region in the inner zone 77. That is, the outer zone 76 is an
annular ring having two boundaries defined by the outer circle of Figure 2f and
the inner circle of Figure 2g; this annular ring may be thought of as the
subtraction of the area within the inner circle from the area within the outer
circle. The outer zone 76 is used to indicate 1o the computer system that the
user desires to allow the computer system to contro! the positioning of
documents in the pile. The user may when adding one document to the pile
use the inner zone 77 to control positioning, and then when adding another
document to the pile the user may use the outer zone 76 to allow the computer
System to control the positioning of the new document in the pile. The circles of
Figures 2f and 2g would typically not be shown during use of the invention, and
they are shown in these figures for purposes of illustration. The shape and size
of the inner and outer zones is a design choice which may be varied to suit the

users desire. The operation of using the inner and outer zone will be described
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by refernng to Figures 11a and 11b whrch use a different shape and size for the

inner and outer zones

Figure 11a shows the circumstance where the user, by usmg the outer
2one, allows the system to neatly place the document on top of the new pile,
and Figure 11b shows four stages of where the operation where the user
creates a new pile and controls, by usin’g the inner zone, the positioning of the
documents in the pile and hence the appearancs of the pile. In'the embodiment
shown i in Figure 11a, the user selects a document and moves the selected
document on top of the document 450 shown at stage 451 of Figure 11a. The
document which has been selected is not shown at this stage in the figure in
order not to obscure the outer and inner zones of the document 450. The outer
and inner zones are not normally dtsplayed during the use of the invention, and
they are shown i in Fgures 11a and 11b for purposes of lllustratron The user,

havmg selected a document posmons the cursor 453 over the outer zone 452 of

- the document 450 as shown in stage 451. Thisi is also shown at stage 455

where the cursor 453 has been used to select document- 454 and the document
454 and the cursor 453 have been moved on top of the outer zone of document
450. When the user releases the mouse button indicating that the document
454 is no longer selected, the computer responds with animation as shown at
stage 457 where the document icons 458 and 460 are mchned and rotated and
finally in stage 459 are shown deposited neatly on top of a base 461 as a new
pile. The operatron of creating the new pile causes the base 461 to appear. ln
an alternative embodiment of the use of the .outer zone 452, the user moves the
selected document over the outer zone 452 of the document 450 so that at least
& portion of the inner zone (or some other centra! “hot spot”) of the selected

document (e.g. the inner zone of document 454) is over a portion of theouter



N

WO 93/22738 PCT/US93/02878

10

15

20

25

37

zone of the document 450. Then the user indicates that the selected document

is no longer selected (or that a pile is to be created) and the computer responds

~ with the animation shown in stages 457 and 459 to create a neat graphical

representation for the pile over the base 461.

The operation of creating a new pile while maintaining user control via
the appearance of the pile is shown in Figure 11b and proceeds in a manner
similar to that described for Figure 11a except that the user positions the cursor
467 over the inner zone 466 of the document 450. Thus, as shown at stage 465
of Figure 11b, the cursor 467, after having selected a document and moving the
document and the cursor while keeping the document selected, is positioned
over the inner zone 466 of the document 450. This is also shown at stage 470
of Figure 11b where the cursor 467 is shown over the original document 482
which is éelected, and the cursor 467 is also over the inner zone 466 (not
shown). Upon the user's reaching the inner zone of the bottom document icon
450, the computer responds at stage 473 by inclining and rotating the document
icons and then by observing the position the user indicates by moving the
cursor 467 relative to the bottom, document icon 481. As long as the top
document icon is left touching the bottom document icon, the computer follows
the positioning of the top document relative to the bottom document and allows
the user to position the document at any location. If the user moves the cursor
outside of the bottom document icon such at the top document icon is no longer
touching the bottom document icon then the computer system reverts back to
showing two separate document icons which are not inclined and rotated.
When the user is satisfied with the position of the top document icon relative to
the bottom document icon user releases the selection on the top document (by

releasing the mouse button) which causes the computer to respond as shown at
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stage 475 by creating a pile havmg a base 461 with the top document aligned
according the user positioning of the top document relative to the bottom
document as described prevrously In an alternate embodiment of the use of
the inner zone 4686, the user moves the selected first document over the inner
zone 466 of the document 450 S0 that at least a portion of the i inner zone (or
some other central *hot spot”) of the selected document 482 is over a portion of
the inner zone of the bottom document 450 for at least a predetermmed penod
of time. Then the user mdrcates that the selected document is no longer
selected (or that a pile is to be created) and the computer responds with the
animation shown in stages 473 and 475 to allow the user to position the top

document 482 over the botiom document 450 in the manner descnbed above.

- Figures 12a and 12b show the outer and inner zone designs respectively
for the process of adding an |tem to a pile. Thei inner and outer zones are
shown in Figures 12a and 12b for the purpose of rllustratron The operation of
adding to the pile and allowing the system to control the locatron of the new
document, as shown in Figure 12a, is similar to the operation described relative
to Figure 11a. In partlcular the user selects a document and moves the
document over to the pile and posmons the cursor 503 (or alternatrvely the inner
zone/hot spot of the selected document) in the outer zone of the plle as shown
in stage 501. As shown in stage 505, the document 506 whrch has been
selected and moved along with cursor 503 Is positioned over the pile and the
cursor 503 is positioned in the outer zone. Upon releasing the selection of the
document while the document and the cursor is positioned over the pile and
particularly the cursor is positioned over the outer zone, the computer responds
at stage 511 by mcllmng the. document 506 as it is positioned by the system on

top of the plle At stage 514, the operatron is complete as the icon 506 is shown
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on top of the graphical represeritation of the pile, which representation is
dynamic as illustrated in the figures. The operation shown in Figure 12b aliows
the user to add a document anywhere in the pile. This is accomplished by
selecting the document and taking the document with the cursor 517 and
positioning the cursor (or alteratively the inner zone/hot spot of the selected
document) over the pile and particularly over the inner zone 516 of the pile
shown at stage 515. After a predetermined period of time, the computer
responds as shown at stage 520 with the view cone 518 and the proxy 519
within the view cone, which proxy shows the document immediately underneath
the current location in the pile which the user has selected by placing the cursor
51 7.(or alternatively the inner zone/hot spot of the selected document) into the
inner zone. If the user is satisfied with this location the user releases the
selection by typically releasing the mouse button on the mouse causing the pile

appear as shown at stage 525.

The invention provides a method for the user to include a user defined
specification, such as a script, for a pile. A user defined specification may be
provided by the user (e.g. typing keywords as a specification or selecting a
sample document, having an internal representation which is described below
and which provides the specification) or may be suggested by the system and
ratified by the user. Normally, the user can control whether a pile has such a
specification and thus the system will not create such a specificatidn with_out the
user's approval. Not every pile needs or will have a user defined specification,
although every pile will have an internal representation (described below) or a

user defined specification.
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A tool for vrsuallzmg and organizing the contents of a pile will now be

described by referring to Fi igure 13a and 13b. A pile 550 is shown within the
visualization wmdow 551 of Figure 13a. Typically, the user would select the

pile 550 and then select a command from the computer which would invoke and

- display this visualization window with the selected pile 550 within the window

551. The window 551 includes several command options which allow the user

fo vnew the pile in dllterent ways and to order the contents of the pile in different
ways and to select between those different ways in order to obtain different
appearances of the pile or to othenmse reorgamze the pile (e.g. create subplles
from a single original pile). For example by placing the cursor over the arrow
icon 555 and by selecting the i icon 555 by depressing the mouse buttcn or
otherwise srgnallmg to the computer to select the arrow icon 555 the user
causes the computer to display a pull down menu indicating the various ways in

which the contents of the pile may be ordered The system shows:in box 556

‘that the pile is currently ordered by date Wthh means either that the most

recent items are on the top orthe oldest items are on the top dependmg on the
designer's preference. Other optlons which may be included in the order" pull
down menu (activated by selectmg arrow 555) may mclude ordenng by 7
content; ordering by size; ordering by author (alphabetically). The operation of
the pull down menu'is well'knov)n in the art and has been described for
example in U.S. Patent Reissue 32,632. The arrow icon 560 allows the user to

select the way in which the pile is colored. As shown in box 561 the system

~ currently has colored the pile by date m which, in one embodrment the most

saturated shade of a color is dlsplayed near the bottom of the pile (mdrcatlng
the older documents) then the top of the pile has a lesser saturated shade of the
Same color. It will be apparent to those in the art how fo |mplement thrs function

by assrgnmg colors for example prckmg a color in a perceptual color space

3
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(e.g. Munsell color space) and varying the saturation of the color holding the
luminance constant and the hue of the color constant. The range of the dates
would be used to set the outer limits of the saturation. That is, the oldest and
most recent documents would form the extremes of the saturation range and a
date in the middle of that range would specify a color in the middle of the |

saturation range.

Other ways of presenting various colors according to a measure of the
date/age of the document will be appreciated by those in the art, particularly by
referring to art relating to color management systems in computers. For
example, the hue may be varied (e.g. from red to blue) while keeping a constant
saturation and luminance. Alternatively, preselected colors (and the color
values) may be used in a look-up table for mapping the measure of date/age of

the document to one of the preselected colors in the look-up table.

In a similar manner, the user may desire to view the color of the pile 55'0
according to the content of the pile. This would be done by the user selecting
the arrow icon 560 to cause a pull down menu to appear below the arrow icon
560, which pull down menu would include the command option of "coloring by
content.” The user would then select this command option placing the cursor
over that command option and releasing the selection (e.g. by releasing the
mouse button) which then causes the word "content" to appear within the box
561 indicating that the system will color the pile by content. This will be

described in more detail below particularly with reference to Figure 20.

The visualization window 551 also includes an arrow icon 565 which

activates a pull down menu to allow the user to select the manner in which the
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pile is organized (e.g. "pile by content"). As shown in Figure 13a, the user has
selected "pile by content” which may cause the system (dependrng on how
related all documents are within the pile 550) to create subprles from this pile
550. The user could have selected other options available in the pull down
menu from i lcon 565, such as, "pile by date," *pile by stamps,” "pile by data type",
"pile by source," etc. Let us assume that pile 550 is a pile of mail messages
obtained through electronic mail which the user has moved out of a mail
window such as window 61 and has selected this pile for visualization in a
visualization window 551. Because it is a mail message pile, it is likely that the
contents of the various documents in the piie will vary over a large range and

that the pile would be beuer organrzed into several subpiles according to

content. Accordmgly the user has placed the pile into the visualization window

551 and desires to pile by content: that i is, the user desrres to make subplles

~ from the ongmal prle The user does this by selecting a command to indicate

that the pile should be piled by content. In the embodiment shown i in Figure
13a, the user selects this by selecting the "arrow" button 565 which the user
may do, for example, by placing the cursor over the regron of the button 565 and
pressmg and releasing the mouse button or by otherwise srgnallmg to the
computer to make this selectron Upon making the selection, vrsualrzatlon
window 13b appears wherein three organized piles 575, 576 and 578 are
displayed along with a miscerlane0us pile ("other”) 577. The system has, in
addition to creating the subpil’es provided a name for each pile in the manner
described below, partrcular with reference to Figure 15. At this point, the user
may instruct the computer system to infer a user defined specrf cation, for
example, a script, from the system created subprles which could then be used to
automatrcally file new mail documents received over the electronic mail network

into one of the subprles accordmg to the particular scnpt of the subplle The
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system infers the script by using the system provided internal representation of
each subpile; for example, the 'N' (where N is an integer) most characteristic
words in the pile's internal representation (e.g. the pile's vector described
below) could be used. The user could then review the list of the "N’ (set by
some system threshold value) most characteristic words and approve or
disapprove of all or some of these words and then create the script. More

details concerning scripts will be presented below with reference to Figure 14.

The piles in Figure 13b were created from the original pile 550 by
allowing the system to create the subpiles as described in the manner below. In
this way, the user of the computer may more efficiently review the various mail
messages and other documents within the original pile rather than having to

browse through the pile to see the keyword proxy of Figure 4f or otherwise

- select documents from the original pile. Thus, for example, if the user is most

interested in "art, design" documents, then the user may begin looking at
documents in that pile first and defer examining the other subpiles or perhaps
the "notebook computer” pile depending on the interests and priorities of the
user. As will be described in more detail, the system analyzes each document
in the original pile based on the content of the document and then determines
the most appropriate subpile in which to place the document. Each subpile will
have a representation of the content of the documents within the subpile and
that representation will be compared against the representation provided by the
system for the particular document. The closer the match between the two
representations and the more likely the particular document will end up in the

particular subpile.
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If the user is satisfied with-the results of the subpiling process shown in
Figure 13b, the user may retain this structure by selectlng the "Ok" button icon

571 Otherwnse the user may cause the documents in the subpiles to be

- reassembled into the original pile 550 by selecting the "Revert" button icon 570.

If the user selects 'Ok' 581 the fi Img system creates a new pile for each subpile,’

~ which in one implementation mvolveschangmg the pathname of each

document in each s_ubpile in the manner described above.

Figure 14 shows another tooi a scﬁpt window 601, for manipulatmg piles
which have a user defmed specification (e. g a script) and controllmg the way
they work in the computer systern ‘The user may obtain the window 601 or
other windows for creating and/or editing scripts in various ways, such as
providing a commend to the computer to di'splay such a window on a display
screen 22 (e.g. a "Create scnpt" command) or addnng a document to a pile that
already contains a script where the document's content does not match the
scriptina close enough way and where the system has been instructed to so
notify the user when this occurs. In either instance, the script window 601
appears on the display screen 22. 'If the window was invoked by adding an item
to a pile and the user does not mind that the content of the document does not
precisely match the script of the pile, the user may select the command "just add
this item" by selectmg this command i in the various ways known to select the
command in a graphical user interface. This would typically take place by

positioning the cursor near the button icon 602 and selecting this command

while the cursoris posmoned over the button B02. If the user desired to modify

the pile's script to aocommodate the new document which was added then the
user may select this option by placmg the cursor in lhe button 603 and selecting

that option (e.g. by depressing and releasing the mouse button while the cursor

6]
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is held over button 603). As shown in Figure 14, the user has selected the

option of modifying the pile's script.

The script window 601 as shown in Figure 14 has appeared after the
user attempted to add a text document from Richard Mander (dated April 19,
1991 and regarding design competition update) to a pile having a script. Since
the document's representation did not match in a close enough manner the
criteria of the pile's script, the computer displayed the window 601. The script of
the pile to which the Richard Mander document was_ added can now be
modified by selecting various options within the script window 601. The region
605 of window 601 contains three check boxes 607, 608 and 609. If the user

selects any of these three check boxes this will instruct the system to modify the

script to cause the system to collect into the pile items “from Richard Mander" or

items "dated April 19, 1991" or items "regarding design competition update”,
depending on which option or options are selected by the user. For example, if
the user selects the option to collect items “from Richard Mander” then the
computer system searches the filing system for documents containing a “from"
line or field indicating that Richard Mander is the author of the document or an
author of the document. Similarly, if the user selects the option of collecting
items which are dated April 19, 1991, the system will collect documents which
are dated April 18, 1991 into the pile which is controlled by this script. Typically,
the user will select any of these options by manipulating the cursor control
means fo position the cursor over one of the check boxes and then by selecting
the check box, which may occur by depressing and releasing the mouse's
button. Thus, for example, if the user wanted to pull all documents into the pile
which have a regarding line "design competition update” then the user would

position the cursor over the check box 609 and select that option by depressing
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and releastng the mouse button Thrs causes the system (after the user selects
the command) to pullin all documents mto the pile controlled by this script
which contain "design competition update in the regarding lineffield of the

document In this manner, the system may automatically classify information for .

the user and the user may instruct each pile separately according to the needs

and criteria of the user or the basis of a user defined specification.

Region 611 of the script- wi’ndow 601 contains a list provided bythe
system which indicates the most unique used words in the particular document
from Richard Mander (l e. the document which was added to the prle and then
caused the system to dtsplay the scnpt window 601 on the display screen 22).
As will be described below, the system can provide a ranked list of the most
frequently used words in a document whtch also best charactenze the

document relattve to all other documents in the file System of the computer. Thts

is done by the use of, in one rmplementatton the vector descnbed below for the

document, In this implementation, each word listed i in region 611 is one
component of an n dlmensronal vector which descnbes the document and
provides a representation of the contents of the document. As shown in script
window 601, the word "design” is the most characteristic word tollowed by
"compefition” and "interface®. The 'syste-m» provides this listing in region 611 and
the user may scroll through the various words in this listing by selecting the
scroll arrows 627 and 628 or by usrng the scroll bar 629. The scrolling of the
contents of region 611 is aocompltshed in the normal manner of the pnor art.
The user may select any one or all or some of the words in region 611. When
these words are selected they appear in region 612 indicating to the system
that the pile's script should be modmed such that the representation of the pile

(e.g. the pile's vector), as described below, is modified to take into account the
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words selected by the user. Altefnatively. the user may type words into region
612 to thereby modify the script of the pile. In this manner, the script of the pile
is modified to take into account the new document from Richard Mander which
was added to the pile by the user before the script window 601 was displayed.
For example, the user could select "competition" and the word "children" and
these words would then appear in region 612; wrian the user selects "add to
script” button 620 this causes the system to update fhe script for the pile causing
the internal representation of the pile to be modified in order to allow the user to
control the way the script behaves in the computer system. The selection of the
words in region 611 may be accomplished in any of a number ways which are
familiar to user's of computer systems having graphical user interfaces (e.g.
positioning the cursor over a word and selecting the word or "shift-clicking" to

select multiple words).

In a similar manner, the script of the pile may be modified to take into
account labels which specify certain criteria such as label 614 shown in region
630. These labels contain certain "canned" criteria specified by the user and
the user may select these labels by positioning the cursor over the particular
label and selecting the label causing the icon of that label to appear in region
617. These labels may be the programmable user interface elements
described in the application having serial number 07/700,729 which was filed
May 15, 1991 and is entitled "A User Interface System Having Programmable
User Interface Elements” and is assigned to the assignee of this application.
These labels provide a programmable means for causing the execution of a
series of instructions and may include, for example, a requirement that all

documents in a pile be dated after a certain date.
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Once the user has determmed and selected the various cntena which are
to be used to modify the internal description of the pile (pile's scnpt) then the
user may indicate to the system that the scnpt should be modified by selecting
the "add to script” bunon 620 and then by selectmg the okay button 623 which
causes the executlon of the script wherein the system checks for documents ’
managed by the filing system Wthh match the modified script.. If the user does
not like certain criteria whxch have been previously selected, the user may

cancel the selection by selectmg the cancel button 625. If the user selects the

"script...” button 621 the system provides a window for the user to type in words

- or other criteria which w:ll then be used to modify the script of the pile. This

modified script may then be selected by selecting the add to script button 620
and okay button 623. If the user has requested a script window similar to
window 601 while ﬂ_QI addxng toa pile, then the user desires to modnfy the script
of the pile; this is accomphshed by entering commands into a script window in a

manner similar to that described for window 601.

The manner in which the fmng system of the oomputer takes into account
the representation of each document and each pile and performs the various
operatnons with plles which have been described above, will now be described

by referring to the various flow charts of Figures 15 through 21.

Flgure 15 shows one method accordmg to the present invention for -
creatlng the internal representatlon used by the fi iling system in organizing piles,
which internal representat:on is for each document in the filing system (or fora
certain selected group of documents as specified by the user) and for every plle
maintained in the fi iling system (or for pnles which have been selected by the

user to have thelrmtemar representatlon determined). Typically, the filing

(¥
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System will perform this operation for every document (usually user documents,
not system documents such as operating system fi iles) and for every pile in the
system. If the filing system is using the method of the invention for the first time,
then the method shown in Figure 15 must be applied to every document in the
system; that is, every document in the System must be treated as a new
document. The method 700 for indexing documents begins at step 701 which is
merely a node point in the process. The first operational step of the system
involves a test for whether the document is a new document at step 702. A
modified document is considered a new document as well as a new document
which the user creates or which comes into the user's computer system via
electronic mail. It is also noted that a document that is deleted affects the
internal representation of all other documents in the System and the designer of
Systems using the present invention may want to eventually (e.g. in background
processing on the computer System) recompute each document's vector and
each pile's vector in this circumstance also. If there is a new document in the
Computer system processing proceeds to step 703 in which the computer
System counts the number of times certain words are used in a document. Only
certain words are counted because many words (e.g. the, it, a, and etc.) are
used too commonly and would not provide a good internal representatlon of the
contents of any document. Therefore, these words (referred to as "stop words")
are discarded in analyzing and indexing documents. This may be
accomplished by the system establishing a "stop word" table whnch is examined
for each word in a document which is being indexed. The system should also
"stem" each word being indexed in order to prevent unnecessary redundancies
between the singular and plural of a word (e.g. "horse" and “horses") and
different tenses of a verb and other techniques which are known in the art may

be applied for stemmmg the words (e.g. child and children would be considered
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the same word). During indeXingof each document, the ‘system adds a new
(non-stop) word to a table of unique words for the document orif the word is
already in the document's table the system increments the count component for
that word in that table. It will understood that this table will be marntamed fora

document during mdexmg and the table confams an index to each non-stop

~ word in the document along with a count of the number of times the word

appears.in the document The index typically refers to (mdexes) a global
document frequency table whtch contarns a list of all non-stop words used in all
documents managed by the fi iling system of the present mventron Also during
mdexrng a document in step 703, the global document trequency table is
updated in the following manner. That is, step 705 is typrcally performed at the-
same time as step 703 atthough it need not be. For each umque wordin a
document the sysiem adds the word or mcrements the count for the word i in the
global document frequency table but only for the first time the unique word is
found in the document This global document frequency table is mamtarned for
all documents in the system whrch are to be mdexed and shows the number of

documents in the system which use the particular word. lf dunng indexing a

‘unique (non-stop word) is found which is not in the global document frequency

table then the word is added to that table but only for the first time the wordis
found in the document That is, subsequent uses of that word in the same
document will not cause a modmcatron of the global document frequency table.
If that same word i is found in another document then, during lndexmg of that
other document, the system mcrements the count for that word in the global
document frequency table, thereby mdrcatrng that the word is contained in two

documents.-

i
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After indexing a new document, step 703, processing proceeds to
determining the number of documents in the system (documents which are
previously indexed) which use each of the certain words in the new document.
This is determined by examining the global document frequency table, which
may be a hash table, for each word in the document which has been indexed. If
all documents are new in the system, a special initialization process which is
accomplished in two phases must be performed in order to properly index all
documents in the system. In the first phase, word frequencies are computed for
all the documents; in other words, step 703 is performed for each document in a
system and then the global document frequency count table will then be
completed. In the second phase the document vectors are calculated, which is
shown as step 707, for each document in a system. Step 704 performs, in
effect, this two phase initialization process by forcing step 703 to be repeated
when system initialization occurs: step 703 is repeated until all documents are
indexed and then the global document frequency table is completed. System
initialization may be determined by searching for the global document
frequency table; if it exists when a new document is indexed in step 703 then
the system has been initialized and otherwise the system has not been
initialized and initialization proceeds until all documents are indexed in step
703.

In step 707 the internal non-normalized representation of a document is
determined by calculating the document's vector. This is done by determining,
for each of the non-stop words in the document the ratio of the number of times
the particular word in the document is used ("tf"--obtained from the document's
table) divided by the number of documents in the system with the same

particular word ("df"--obtained from the global document frequency table). This
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ratio is sometimes referred to as the term frequency (tf) of the word divided by
the document frequency df of the word (tf/df). This ratio provides a weight for the
particular word for thls document as shown in step 708. Typically these
individual weights are normalized in the manner shown below. Then the
system will typically sort, in step 71 1 the normalized weights of a particular

document to select a predetermined number of strongest normalized weights.

- The vector for the document is the collection of the predetermined number of

strongest normalized weights. In a typical embodiment, 50 to perhaps an -
unlimited number of the strongest weights (which represent 50 to an unlimited

number of the most charécteri‘stics words of the document) would be used for

the document's vector. If an unlimited number of wéights is used, the system

will tend to operate slower. At this point, the system has the infcrmation '
necessary to display the proxy shown in Figure 4f (used in the case_of mail
documents) because the most strongest weights identify the most characteristic

words in the document, and it is these words which are d:‘splayed in this proxy

' (together with, if desnred words i m preselected f elds of adocument such as

"To", ec.). Atstep 717, the system determines whether the new document is
part of a pile. Ifitis not processmg loops back to ,n_ode A (70‘17) whichis a

waiting node in which the system waiis for a new document in the filing system
of the computer. If the new do(:ument is part of a pile then pkocessing proceeds
to step 719 in which the internal representatlon (e.g. a vector) for the pile is
determined. Thls represematron may be any one of several possible types,
including the average of all document vectors in the pile (Wthh is |
representative of the internal context of the pile) or the pxle s represemataon may
be desngnated by a script as described above or designated by a sample
document (i.e. the pile' s vector is the same as a sample document's vecior) or -

the pile's vector may be designeted by certain key words heving user

&

[
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established weights. It will be appreciated that if the method 700 for indexing a
document is being performed during initialization of the system then the
determination of a pile vector will occur after all documents have been indexed
and the global document frequency table has been completed. After step 719,
processing loops back to node A wherein the system waits for an interrupt or
other messages indicating a new document has been placed into the filing

system of the computer.

The methods employed in steps 703, 705, 707, 709 and 711 are known
in the art and various ways of determining an internal (or content)
representation of a document are available in the information retrieval art. See,
e.g. "Term-Weighting Approaches in Automatic Text Retrieval,” G. Salton and
C. Buckley, mmmm&ﬂﬂmng__&_Manggmm Vol. 24, No. 5, pp. 513-523,
1888. However, these methods have not been used in the context of piles as
described in this invention. In one implementation of the invention, the
normalized weight for a particular word ("tws") in a particular document is

determined according to the formula:

where:

N = total number of documents in the filing
System which are selected for indexing

(default selection is all user documents);
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ni= df for the word " (df is document frequency
- for word *i* from the global document
frequency table)

ti= term tréqdency for the "ith® non-stop word in
- the particular document

a= 'number of unique noh-stop words in the
| particular document (i.e. the number of -
components in the vector for the particular

- 'doéument)

n1 = the df for the particular word having its

: ‘normalized weight 'being determined

tfy = tf (term 'fr'equency)' of the particular word in
~ the particular document; tw1 is the
normalized wetght for this particular word in

thls pamcular document

Other implementations may be used according to the needs of the

system designer.

Flgure 16 shows a method for performmg the operatlon of browsmg ofa
pile. From node E, the system begms at step 751, in which the system
examines the location of the cursor and determines whether or not it is pointing
to a pile. It wnl be apprecnated that the system will typically monitor the position
of the cursor in any one of the many ways known fo those in the ar. If the cursor

is not pointing to the pile proéessihg 'loopé back to node E. If the cursoris
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pointing to a pile then processing proceeds to step 752 in which the computer
determines whether the cursor ha;s continued to point to a document on the pile
for a predetermined period of time. If not (e.g. cursor moved away from pile)
processing loops back to node E in which the system continues to monitor the
position of the cursor. If the cursor has pointed to a document on a pile for a
predetermined period of time then processing proceeds to step 753 in which the
system arranges the pile for viewing. This Step may involve nothing or it may
involve shifting a portion of the pile as shown in Figure 4e. Processing then
proceeds to step 755 in which the view cone is shown and a proxy of the
selected document in the pile is displayed. Then the system continues to
monitor the position of the cursor to determine whether the user has pointed to
another item in the pile (step 757).- If this is true, processing loops back to step
753 fo arrange the pile for viewing (e.g. pile is re-arranged to reflect a new
shifted portion) and processing continues to step 755 in which the view cone
continues to be displayed and a new proxy of the new selected document is
also displayed in the view cone. If the same document is still being displayed
because the pointer has not moved away from the document processing
proceeds from step 757 to step 758 in which the computer determines whether
or not the user has signalled to the computer to page through the selected proxy
to the extent the proxy has multiple pages. If not, then processing goes to step
760; otherwise processing proceeds to step 759 in which the system shows the
desired page of the multiple page proxy in the view cone on the display screen
22. Since the computer continues to monitor the position of the cursor and the
status of the mouse's button, the computer system continues to determine
whether the cursor is pointing to the pile (step 760); if not processing loops back

1o node E and otherwise processing loops back to step 755.
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As noted above, the system prowdes various automatic or user invoked

~ actions on plles in order to assist the user in orgamzmg the documents stored

stored in the user's fi filing system on the computer. The various ways in which

the system of the present lnventnon performs these functions will now be

described with reference to Figure 17. Flgure 17 shows three distinct
processing flows from three nodes (G_, Gt and ,Gz). It will appreciated by those

in the art that any of these nodes may be entered into on'the basis of an

interrupt provided to the SyStern or some other user action so that entry may

occur into the flow chart of ngre 17 at any node polnt, such as node polnt G,

G1,0rG2 depending on the action by the user. Processing beglns from node G

at step 801 which determines whether or not the user has given a document fo
the system to file in existing plles Thls may occur by the user providing a "put

away" instruction to the filing system after selectmg a document to be put away.

~ If this occurs, then processmg proceeds to step 803 in which the system

attempts to find a pile with the closest pile vector to the document's vector and
places that document in that pile. This is typically done in such a manner that
the similarity between the content of the document and content of each pile is
determined. In a typical embodiment this sumrlanty s determined by computing
the unit dot product of the pile's vector and the document’s vector. A system or

user supplied predetermme threshold may then be used to compare against

each dot product and the highest dot product above the threshold will indicate

- which plle to place the document into. Alternatlvely, the document (copies

thereof) or aliases (pomters) thereof may be placed lnto all piles which produce
dof products wnth the document s vector which exceed the preselected
threshold. It should be noted that step 803 could be performed automatically by
the system for any new or modified document if the user so lnstructs:the

computer system to perform this function automatically. That ls,"the user may
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instruct the filing system on the computer to always be active in putting away
documents into piles rather than doing this only when specifically invoked by
the user (e.g. a "put away" command). An example of a method for determining
a measure of similarity will now be provided. Consider a document vector and

5  apile vector shown below:

Document Vector Pile Yector
index tw index tw
5 0.1 5 0.2
27 0.2 16 0.17
10 503 0.15 257 0.17
600 - - -

Each index may be a pointer/index to an entry to the global document
15 frequency table where the index "5" is for one word in the table and index "27 is
for another word in that table. Note that in this example there is only one word
(non-stop word) which is common between the document's vector and the pile's
vector. The dot product, which is a way to measure the similarity between the
content of the document and the content of the pils, for this example is
20 determined by searching for matches in the indexes (e.g. index 5) and
multiplying the tw's for each matched index. In this case, the dot product is:
0.1 x 0.2 = 0.02 since there is only one match. This dot product may then be
compared to other dot products showing the similarity between the document
and other piles.
25
Step 805 is performed any time after entry from node gl. In step 805, the

system determines whether or not the user has given the system a sample
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- document which should be ueed'in order to start a pile. If not, processing

proceeds to node g2. If the system has been given a sample document and
been instructed by the user to 'start apileonthe basis of that "seed" document,
processing proceeds to step 807 in which the system uses the vectorofthe

sample document to find all documents which are closer than the preselected

~ threshold based on the mtemal.representahon of each document, such as the

“document's vector. Copies or aliases of such doeuments are stored in the p«le

which was created from the sample documant

Step 809 may occur from an interrupt to the eystem or a command to the
System,; this interrupt may occur from the action of addlng a document to the pile

when the user has instructed the system to momtor the addmon of documents to

~ apile having a script where the internal representatlon of the document does

not match the criteria of the script of the pile. As an alternate embodiment. the

user may instruct the computer to observe the "cohesion” of each pile (whether

- or not the pile has a script) and indieate a warning to the user that a newly

added document,to» a pile does not match in a close enough manner
(determined by a similarity measurement being compared o a presslected
threshold), which warning gives the user an opportunity to remove the
document from the pile. Itis hoted'lhat the user could actually instruct the
computer to ignore any sueh steps whi_ch'in effect results in an automatic "no" to
the decision made at step 811. If the user has instructed the filing system to

monitor the addition of documents to a pile having a script, then step 809 will be

invoked when the user ad’_ds a document to such a pile which does not match

the docement. In oiherwords, the script of the pile does not closely maich the
internal representation of the document. If this occurs processing proceeds to

step 811 in which the system displays a dialog box or window to the user asking
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the user whether the pile's script should be modified. This dialog box or
window may be similar to the window 601 shown in Figure 14. If the user
indicates that the pile's script is to be modified, processing proceeds to step 813
in which the system displays existing criteria and/or the script for the pile.
Alternatively, the script and criteria could be displayed in step 81i with a
decision box requiring the user to decide whether or not to just add the
document to the pile or modify the pile's script. At step 815, the system displays
proposed script/criteria changes to the pile's criteria or script. This is shown in
Figure 14 by the words found in the Richard Mander document which are
shown in the region 611 or by the items in region 605 such as the author of the
document (from "Richard Mander™). In step 817, the user selects changes to
the criteria and indicates to the computer that these changes are acceptable.
This causes the system to respond in step 819 by pulling in copies or aliases of
all documents on the system having vectors which match the new pile's script
véctor. After step 819, the system proceeds back to monitoring any of the
various actions/interrupts which cause entry into the processing shown in
Figure 17. The use of a script has many possibilities, for example, it is noted
that the script could include the use of the vector representation of the pile as
well as other features which may be matched in a boolean "AND" fashion or

matched in a boolean "OR" fashion.

Figure 18a shows a method of the present invention for creating subpiles
from a pile or other selected set of documents (e.g. documents within a folder).
This method would be invoked in various ways by the user or perhaps under
System control automatically (e.g. as a result of a search where the user
requests the search results pile to be processed into subpiles after the search).

For example, the user could place a pile such as pile 550 into the visualization
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window 551 ,show'n in Figure 13a and then select the command pile by content
causing the system to respond, as 'shoWn in Figure 13b with four subpiles
created by the system If the system determrnes in step 851 that the user wants
to create subpiles from a pile, then processing proceeds fo step 853 in which
the system determines whether there any documents which are left in the
original prle If no documents are left in the plle processing proceeds through
node F2 to step 871. ln the beginning of a subpiling process, typically
documents will be remaining in the pile and thus processrng proceeds to step 7

855 in which the first document is taken from the pile and is desrgnated as the

- current document Then processing proceeds to step 857 in which the system

compares the similarity of the current document to each exrstrng subpile. This
can be done in many different ways as described above, including the
calculatnon of the dot product between the vector of the document and each
subpile’s vector. The similarity measure which may be the dot product
descnbed above is compared toa threshold which may be established by the
system or by the user. For example, the user may be presented wrth a graphical
slider, the knob of which may be selected and moved along the slide to vary the
threshold which will then vary the amournt of subpiles which are created by the
system during the process of subpillng.« in the case of the first document from a
pile, this test in step 859 will resuft automatically in the creation of a new subpile
since there are no existing subprles After the first document in the pile, the test
in step 859 will determme whether a new subpile is created, which occurs in
step 861. In step 861, the new subpile is created with the current document as
the seed document of the new subpile which thereby determines the internal
representation ol the subpile. If processing proceeded through step 861, then it

loops back to step 853 as shown in Figure 18a. :
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It the result of the test in step 859 is a “yes” then processing proceeds to
step 863, in which the system sorts the matching subpiles (i.e. subpiles
producing a similarity measure with the document which exceed the threshold)
by similarity measurement to the current document. Then in step ’865, the
system determines whether a document is allowed to be in more than one
subpile. If not, processing proceeds to step 869 in which the current document
is added to best matching (on the basis of a similarity measure) subpile. Also in
step 869, the system updates the running similarity score by adding the
similarity score, which may be the dot product between the document's vector
and the best matching subpile's vector, to the running total of the similarity score
for the entire subpiling system, which is initialized at zero prior to beginning the
process shown in Figure 18a. If a current document is allowed to be in more
than one subpile, then processing proceeds to step 867 in which the current
document is added to all matching subpiles having a similarity measurement
which exceeded the threshold. As in step 869, the running similarity score for
the system is updated by adding the dot products or other similarity scores (one
for each matching subpile to which the current document was added) to the
running total for the system. Following step 867 or 869, processing loops back
to node F1 and the various steps described above. It is noted that if the
document is to be added to more than one subpile, either a copy of the
document or an alizses/pointer to a copy of the document may be stored in the
subpile, in a manner which is similar to the conventional prior art technique of

storing a file or an aliases/pointer of a file in a subdirectory or folder.

If at any step of the process of creating a subpile, there are no documents
left in the original pile, then the decision required in step 853 results in the

system proceeding to step 871 in which the system determines whether there
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" are any subpiles which contain only a sihgle document. If no such subpile

exists then processing proceeds to node F3 which results in step 876 being
performed, otherwise, processing proceeds from step 871 to step 873 in which
a miscellaneous subpile is created. Then, in step 874, each document from a
single document sprile is transferred to the miscellaneous pile '(and the
running similarity score is updated) and the single document subpiles are
removed from the system in step 875. Then, in step 876, the system determines
whether any improvement to the total system similarity score has occurred since
the last total similarity score. Th:s system similarity score is computed as
described above in steps 867 and 869 each time a document is added to a
matching subpile and after all documents have been removed from the original
pile this test in step 867 is typically performed obvrously, in the first pass
through this step, the system will place all documents back in the original pile by
proceeding 1o step 877 and then back o node F1 repeatrng the process while
malntarmng in storage a record of the pnor total similarity score. It will be

appreciated that this total similarity score is only for documents in the original

- pile and only for similarity measdr’ements between those documents and .

subpiles created during the subpiling proeess described her'e The test in step
876 may mclude a companson toa threshold where the difference, which
should be an improvement, between the prior total system srmrlanty score and
the current total system snmllanty score is compared foa threshold and if that
difference does not exceed the threshold, then no effective i improvement has
occurred and processmg is completed. A designerof a system using the
present invention may decide that it is efficient and reasonably accurate to
merely repeat the process of subprlrng only once or some fixed number of times

rather than attemptmg to access an improvement at the end of each subpiling

- pass.
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Figure 18b shows an alternative subpiling process according to the
present invention where the user chooses the number of subpiles which are to
be created from the original pile. This is typically done in ordertp avoid
unnecessary clutter of subpiles. Without this feature, it is possible that the
computer filing system of the present invention could create too many subpiles
making it more difficult for the user to manage and organize the piles created in
this manner. The process of Figure 18b beings at step 880 in which the system
determines the number of subpiles which are allowed by the user when a
subpiling process is invoked. Processing then proceeds to step 882 to
determine whether the desired number of subpiles have been created so far in
the subpiling process. If they have, processing proceeds through node J2 to
step 891, and otherwise processing proceeds to step 884 in which the system
computes the total similarity of each remaining document in the original pile to
all existing subpiles. In the special case of the first document which is removed
from the original pile, there is nothing to compute since no subpile exists. Then,
in step 886 the remaining documents are sorted from least to most total
similarity. Then in step 888, the document in the original pile with the least total
similarity is removed from the original pile. In the case of the first document
which is removed from the original pile, any document will do. Then, in step
890 a new subpile is created with the document which was removed in step
888, using that document as the seed for the similarity measurement
comparisons (e.g. the document's vector is used for the subpile's vector). Then
processing proceeds back to step 882 in which this process repeats through
steps 884 through 890 unless processing proceeds through node J2 to step
891. In the second pass through steps 884 through 890, step 884 does involve

the computation of the total similarity of each remaining document in the original
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pile to all existing subpites. This is done in the fashion described above
wherein the internalT representation of each document is used wtth the tnternal
representation of each subplte to compute a snmtlanty measurement between
the document and each subpile. The total sumllanty fora document to all
existing subpiles is a summatnon of each similarity measurement between the
document and all exlstmg subplles Thus, for example, if four subpiles exist
when the computatuon is made four dot products may be computed as the

similarity measurement, each dot product being betwseen the document's vector

- and the seed vector of the four exlstmg subpiles; these four dot products are

then added together to provide a total similarity measurement for the document.

- Thenin step 886, these total srmllanty measurements for each ‘document are

sorted. The document with the least total similarity in this sored list i is removed
from the pile in step 888 and a nevr subpile is created with this document asa
seed as shown in step 890 and the processmg continues back to step 882.
When the number of subpiles which exist by virtue of the subpiling process
equals the desired number selected by the user, processing procesds to step
891 which determines whether there are any documents left in the original pile.
If the answer is no, the | process ts completed. However, if the answer from step
891 is yes, processing proceeds to step 893 in which the system takes the first
remaining document from the ongmal prle and labels it the current document
and then proceeds to step 895 In step 895, the system compares the similarity
of the current document to each exnstmg subpile and then in step 897 the
system sorts the matching subprtes by slmrlanty to the current document In step
839, the system adds the current document to the best matching subpile and
proceeds back to step 891 The forgomg description of the process of subpiling
from an ongmal pile has been described with reference to a specific procedurs;

however, using known mformatnon retneval technology, other implementations
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will be available to those in the art upon reference to this description and the

information retrieval art.

An alternative to the process of creating a subpile according to either of
the methods shown in Figure 18a or 18b will be described. Prior to starting the
subpiling process, the user may want to specify certain subpiles which must be
created,; this may be done by specifying a "seed" document which is
representative of a desired subpile or a "virtual" seed document (specified by
keywords which may be used to create an internal/content representation of the
subpile). These desired subpiles are then used by the system as subpiles
which exist immediately upon beginning the process (e.g. entering step 853) of
creating subpiles from a pile. It should also be noted that the process of
creating subpiles may be performed from several original piles merely by
combining them into one original pile or by using one pile as an original pile

and the other original piles as pre-existing subpiles.

The system and method of the present invention also provide a
mechanism for searching documents in the file system of the computer whether
those documents are in piles or conventional subdirectoriesffolders. This
method is shown in Figure 19 and begins at step 901, in which the system
determines whether the user wants to search for documents matching a set of
terms which are specified by the user. Typically, the user will indicate that a
search is desired and the system will respond with a question asking the user
whether the user wishes to define a set of terms or to specify a sample
document. It will be appreciated that, other possible means of requesting a
search or formulating a search may be used. If the user wants to specify a set of

terms, the system allows in step 903 the user to do so and then creates in the
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step 905 a virtual document vector (or other representation of the terms) for the
set of terms (and their user selected welghts unless by default the terms are
equally weighted). That i is, the user specsfes terms and then those terms are
used to specify & vector of a virtual document which is used later When
processmg Processmg from step 905 proceeds directly to step 911. If the user
wishes to search using a sample document (e. g create a pile from a sample
document manually by searchmg and obtaining a list of the documents or
automatically create a pile containing the search results) then processmg
proceeds from  step 801 to step 907in whlch the system requests the user to

specify the sample document; if no sample document is  Specified processing

,loops back to node C waiting for an interrupt or other mstructaon indicating to

begln the search process. Aﬁerthe sample document is specmed in step 907,
the system proceeds to step 911 in which it compares each document's vector
(or other representation of the document) in the system wnth the document
vector (or other representat:on) of the sample document or the document vector
(or other representation) of the virtual document created in step 905. Thls may
occur by any of a number of ways of determining a similarity measure, including
by determining the umt dot product of the sample document's vector against the
vector of all documents in the system. It will be apprecaated that alternative
sumlanty measures or search routmes may be employed, such as measuring
the similarity between the document and each pile or folder and then searching
within those piles or folders having the best matches to the document. it is
noted that this companson can ehmmate documents which are not close

enough by testing each dot product against a preselected threshold.

In step 915 the system sorts the list of documents based on the

comparison with the document vector of the sample (or virtual) document. This

o
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list may be limited by the comparison against a preselected threshold as
described above. Thenin step 917 the system creates and displays a pile of
the sorted documents which are closest to the sample (or virtual) document._
Following step 917 processing proceeds back node C which waits for a
command to search from the user. Alternatively, the pile may be Adivided into
subpiles according to the techniques of the invention. The user may also, after
the search pile is created, manipulate that pile to perform other searches such

as a new or revised search.

Figure 20 shows a method for using color to assist in organizing
information in a computer and to assist a user in understanding the content and
organiéation of piles within the following system. This method begins in step
951 wherein the user selects a pile and then in step 853 selects a method of
visualization such as the visualization window 551 shown in Figure 13a. This
céuses the system, in step 955, and display the visualization window showing
the pile within the window (or the user may have to move the pile into the
window). Then in step 957, the user selects the command "order by date" and
the system orders documents in the pile by the date of the document. It is
appreciated that step 957 is a two-part process even though it is shown as one.
This may be done in any of the well known ways of sorting and listing
documents by the date of the document. This date may be either the date
maintained by the filing system of the document or may be a date line (field) of
the document which is contained in the contents of the document and was
provided by the author.of the document. After step 957, the user in step 959
selects the command "color by date” and the system displays documents with
different colors and organized according to the date. It is appreciated that step

959 is a two-part process even though it is shown as one. That is, the color of
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the document is oorrelated',witn the age of the document in the manner
described above. This is done typiCally by detefmining the range of detes for
the entire pile by determining therol'dest document and the most recent
document (and thereby determining the range) and therebyr determining the
range of the variable saturation fora penicular'oOIor (e.g. 256 different
saturation values for a given luminance and hue of oolor). The oldest

document would then be aSsigned the most saturated color (e.g. saturation |

level equal to 255 in an 8 bit color system) and the most recent document would

have the least saturation (e.g. ‘saturation level equal to zero for the same
luminance and hue of a color). A document with a date in the mlddle of the date
range would have half of the saturatlon of the oldest document and other
documents would be proportioned accordingly. Other well known techniques
may be used for assigning colors on the basis of the dates of the various
documents in the pile. The user may next select color by content" in step 961

in the manner described above in conjunctlon with anure 13a. This causes the

- system in step 963 to display the documents in the pile with different saturations

of color according to the closeness (determined 'b,y'a similarity measure) of the
document to the internal representation of the pile. This may be done by '
comparing the document's'vector-to the pile's vector'byr the using the unit dot
product of the two vectors in the manner described above. The computer would
determme all.dot products for all documents in the pile and then sort those dot
products from highest to smallest. ‘The highest dot product indicates a
document which most closely matches the pile’s intemal representation (e.g.
pile's vector) and the smalles,t'dot product would indicate a document which is
farthest away from the pile's internal representation. This sorted list of dot
products corresponds to a sorted list of documents since each dot product is

associated with a particular document and thus different saturations of a given
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color at the same luminance and hue may be supplied to the ditferent
documents according to their dot product. In other words, the dot product for a
particular document maps to a particular saturation of a color the same way that
the date maps to a color as described above. The user may desire that this pile
> retain its colored form based on coloring by content by selecting the okay button -
571 and then by closing the visualization tool window. This will cause the new
colored pile to appear on the display means 22 in the filing system of the
present invention. It is noted that the order of many of the steps shown in Figure
20 is not critical to the invention and these steps may be practiced in other

10 sequences which are not shown.

In order to summarize many of the features of the present, a typical
example will be given of how a user may interact with piles. Figure 21
represents a flow chart showing this typical example; the order of many of these
15 stepsis not critical to the invention and they may be practiced in other
sequences which are not shown. Beginning in step 1001, the user creates a
pile by moving one document on top of another. This has been described
above in connection with Figure 3 and other figures. The user may aiso create
a pile by selecting two different documents and selecting a command available
20 inthe computer system to create a pile. Next the user in step 1003 moves the
newly created pile by positioning the cursor over the base of the pile and
signaling the selection of the pile and then moving the cursor to move the pile.
In step 1005 the user selects another pile by positioning the cursor over the
base of the pile and signalling a selection of that pile. In step 1007, the user
25 opens the pile by any one of the mechanisms for obtaining an alternate view as
described above. For example, by rapidly depressing and releasing (double

clicking) the mouse button while positioning the cursor over the base of the pile.
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' The system responds in step 1009 to the actions of the user in step 1007 by

opening a pile window with the contents of the pile displeyed in that window or
alternatively by spreading out the documents in the form shown in Figure &d.

An example of a pile window containing the contents of the pile is shown Figure
ga. - - 7

In step 1011, the user may close the pile window by positioning the

: cursor over the close box and signalling a selection or by usrng any one of the

other known technrques for closing a ‘window in a graphrcal user mterfaoe

Then in step 1012, the user selects a document which i Is not in a pile and drags

it to the top of anexisting pile to add it to the pile. This is typically done in one of

many ways for moving a document in a frlrng system havrng a graphical user
interface, such as positioning the cursor over the icon of the document and
selecting the document and keeprng the document selected whrle the cursor is
moved thereby movrng the cursor and the document on the display screen. The
system's response to step 1012 is step 1015 in which the system displays a

script dialog box since the targeted pile to which the document was added is a

- scripted pile and smce the new document has an rnternal representatron which

does not match the current criteria of the pile. The user selects in step 1015 to
modify the pite’s script. This takes place in step 1017 in which the system
modifies-the pile's script on the besis of the user's input. For exemple the user
specifi ies particular criteria to use in modifying the pile’ s scnpt such as selecting
two unique words from the added document or by usrng a partrcular label such

as the label 614 shown in Fi gure 14.

Then in step 1018, the user instructs the vsystemto add documents to the

pile on the basis of the pile's modified script or the system does so automatically



WO 93722738 PCT/US93/02878

10

15

20

25

71

after modifying the pile's script. Whether automatic or upon user instruction, the
system adds 1o the pile on the basis of the new script in step 1019. The
computer may display an animation of document icons moving from their old

locations on the display screen into the pile.

In step 1021, the user instructs the system to create subpiles of a
selected pile based on the contents of the documents. That is, the system is
instructed to create subpiles on the basis of the contents (rather than for
example the dates of the documents or other criterié upon which subpiling may
be based). The system responds in step 1023 by examining the contents of
each document in the selected pile and creating several subpiles from the
original selected pile, each subpile containing similar content because of the
operation of the present invention. The system as shown in step 1023 then
assigns a name to each subpile on the basis of the words having the strongest

weights for each subpile.

The user may then select, in step 1025, one of the subpiles by
positioning the cursor over the base of the new pile and signalling a selection.
The user then instructs the System to color the pile by date by selecting the
command "color by date.” This causes the System to respond in step 1027 by
using the date of documents in the subpile to select a saturation of a color which
is dependent on the date of the document. For example, the most saturated
color represents the oldest document. The user in step 1029 then removes a
document from this subpile by selecting the document and dragging it out of the
pile. For example, the user may select the oldest document, based on the
Saturation color and remove it from the pile and examine the document. In step

1031, the user selects a document which is not in any pile and selects the
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command "put away" which causes the system to put the document into the

closest, in relevancy, pile or piles depending upon user preference.

Another example of a user's inferaction with piles according to the
present invention will now be described by referring to Figures 22a, 22b, 22c,
22d and 22e. As shown in these figures, the method and apparatus of the

present invention may be apphed foan object oriented programming

' envnronment where the use of piles is made for programming documents which

are not the typical t‘e’xt/baSed office document even though programming files

contain text. As shown in Figure 22a, an object finder window 2201 includes

~ three components which are the find box 2202 the results box 2204 and the

discard box 2203. In this example, a search is specified by placing a sample
document or a pile in the find box 2202 and the system will find objects that are
si‘miiar to the objects in thé find box 2202 provided they are not présent inthe
discard box 2203. That is, the dlscard box 2203 actsas a "not" boolean logic
search parameter. The results window or box 2204 shows the results of a
search which have been automaﬁcally placed in three subpiles acoording to the
present invention where the original search results were placed in a pile which

was then divided into three subpiles 2210, 2211, and 2212.

Figure 22b shows a method and apparatus of the présent invention
where piles may be used to specify the search query rather than words or other
query techniques. In this case, the find box 2202 contains the piles 2219 and
2220 which specify the rsearrrchrquery {e.q. by' using 'either intornal

representation of either pile as the search query). That is, the internal

representation of pile 2219 is OR'ed together with the internal representation of

the pile 2220 so that objects which ére- similar to either internal representation
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of either pile will show up in the results window 2204. As shown in Figure 22b,
the discard box 2203 contains the pile 2218 which is used to discard objects
which are found in the search which match the internal representation of the

pile 2218. It is important to realize that the descriptions for the search query are
"fuzzy” in that they are specified by the pile's internal representation rather than
a specific list of key words which are connected by boolean logical operators.

The results of the search are shown in the box 2204.

Figure 22c shows another use of the object finder 2201 where attributes
of objects 2227, 2228, and 2229 are used to search the computer's filing system
for documents and other objects which match the search criteria or have those
attributes. These objects may be piles or other objects which may be treated as
a text document and from which an internal representation of the document may

be derived.

Figures 22d and 22e show a use of the invention in connection with
media objects which represent digitized movies. Each digitized movie ("clip")
have all been indexed by key words when they were created or when they were
edited. The user has placed two clips (digitized movies) into the find box 2202
in order to find similar clips on the basis of the text/keywords for each clip. The
user instructs the computer to find such clips on the basis of either clip 2231 or
clip 2232 within the find box 2202. The system responds displaying four piles
2233, 2234, 2235 and 2236 which match the internal description (or exceed a
threshold set for comparison purposes against a similarity measure). In this
case, the four piles shown in the results window 2204 of Figure 22d were
created by subpiling the original search results pile created from the find

operation. The user may the browse one of the piles as shown in Figure 22e to
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look for certain items which are desired. | As shown in Figure 22e the user has
browsed the pile 2233 1o ﬁnd a particular digitized movie, the lndrcra or proxy
2238 of which is shown in the view cone 2237 as shown in Figure 22e. It will be
appreciated that the proxy |n the case of a movre may actually be an animated
dicon of the digitized movie in that various frames of the movie may be
displayed rapidly in sequence in order to convey the impression the movie
normally conveys when it is played. Srmrlar technrques may be employed for

other multimedia objects such as drgmzed sound, etc.

The foregoing method and apparatus of the present mventron may be
conveniently rmplemented ina computer programin a computer system that is
based upon the flow charts described above. No partrcular programming
language.has been indicated for'carrying out the various procedUres described
because it is considered that the operations, steps and procedures described ,
above and illustrated in the : accompanying drawrngs are sufficiently disclosed to
permit one of ordrnary skill in the art to practrce the invention. Moreover, there
are many computers and operating systems which may be used in practicing
the invention and therefore no detailed computer program could be provided
which would applicable to these many different systems Each user of a
particular computer will be aware of the languages and tools which are most

useful for that user's needs and purposes

While the invention has been specifically described with reference to the
figures and with emphasis on certain ccmputer systems it should be ,
understood that the figures are for illustration only and should not be taken as

limitations upon the invention. It is contemplated that many changes and <

" modifications may be made by one of ordinary skill in the art to the apparatus
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and method of the present invention without the departing from the spirit and
scope of the invention as claimed below.
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We Claim:

1. A method for organizing informetio'n in & computer filing system
having a display device and a first plurahty of documents, said method

prowdlng a graphtcal representatlon of a first document and a

graphical representatlon of a second document from said first pluraltty of

documents , _

creattng a collection of documents compnslng a second pIuraItty of
documents having sald first document and said second document

displaying a graphical representatlon of said collection of
documents on said disptay device;

vrewmg at least one of the documents in sald collection by

'dlsplaymg an indicia of satd at least one document.

| 2. A method as |n claxm 1 further compnsmg the step of dlsptaytng

base for said collectxon of documents and whereln said collection of documents

is created by one of said user and said computer fi iling system.

3. A method as in claim 2 further comprising a step of selecting said
collection of documents for further action by poSitioning said cursor over said
base and by indicating to the computer system that said collection of documents

has been selected

4. Amethod asin claim 1 further comprising the step of:
creatmg a plurality of collectnons of documents from said collection

of documents by companng an mternal representatlon mamtamed by said

o
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computer system for each document in said collection of documents with an
internal representation created by said system for each of said collections of
documents.

5. Amethod as in claim 1 wherein the step of creating said collection
of documents comprises positioning said cursor over said graphical
representation of said first document and selecting said first document and
moving said first document such that said first document overlaps said second
document and then signalling to said computer syétem that a collection of

documents is to be created.

6. A method as in claim 1 wherein the step of creating said collection
of documents comprises selecting both said first and said second documents

and signalling to said computer system that a collection of documents is to be

created.

7. Amethod as in claim 1 further comprising creating a
representation of said collection of documents based on an internal

representation of each of the documents in said collection of documents.

8. A method as in claim 7 wherein said computer filing system
determines said representation of said collection of documents and wherein
said internal representation of each of the documents in said collection of

documents comprises a representation of words within each of the documents.

9. A method as in claim 8 wherein said internal representation of

each of the documents comprises, for a particular one of the documents, a
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vector containing a reprecentation of words within said particular one of the
documents and a representation of the uniqueness of the words in said
particular one of the documents relative to the words said tnrst plurallty of

documents

)

10.  Amethod as in claim 8 wherein said representation of said
collection of documents_ comprises a vector containing a reptesontation of

words within at least some of the documents in said collection of documents.

11. A method as in claim 1 further compnsmg viewing the contents of

said collection of documents by displaying a graphical representatuon of each

document in said collection thhm a regnon on said display device.

12. A method asin claim 3 further comprising viewing the contents of
said collection of documents by selecting said collection and signalling to the
compUter sYstem to display a g'raphical representation of each document in said

collection within a region on said display device.

138. A method as in claim 1 turther compnsmg viewing the contents of
said collection of documents by dnsplaymg in an overlapping manner the

graphical representations of each document

14. A method as in claxm 1 wherein said step of creatlng a collection of
documents comprises creating a base for said- collectnon and selecting said first
and said second documents and sugnallmg to said computer system that said

first and said second documents are in said collection.
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15. A method as in claim 1 further comprising adding a third document
having a graphical representation to said collection by selecting said third
document and moving said third document so as to position said graphical
representation of said third document over said graphical representation of said
collection and signalling to said computer system to add said third document to
said collection.

16. A method as in claim 15 further comprising removing said first
document from said collection by positioning said bhrsor over said graphical
representation of said first document and selecting said first document and
moving said graphical representation of said first document away from said

graphical representation of said collection.

17. A method as in claim 1 wherein said step of viewing comprises
pointing a cursor on said display device at a graphical representation of one of
said documents in said collection for a predetermined period of time to revea! -

an indicia of said document in said coliection.

18. A method as in claim 17 wherein said graphical representation of
said collection is displayed on said display device while said indicia is

displayed on said display device.

19. A method as in claim 18 wherein a means for indicating the
location of said document within the graphical representation of said collection

is displayed when said indicia is displayed.
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- 20; A method as in claim 19 wherein said means for rndrcatrng the
Iocatron comprises a graphical represenratron ‘having a cone shape which has

an apex and a base, said apex berng adjacent to the locatron of said document.

21. A method as in claim 17 wherein said collection of documents

o

and wherein said indicia for each of said mail documents oomprises a list of

words in each of said mail documents.

- 22. A method as in claim 17 wherein said indicia is a miniature of said

document.

23. A method as in claim 17 wherein said indicia is a reproductlon of

sard document

24'.. A method as in claim 17 wherem said lndrcra has multrple pages

for a multiple page document and wherem the user views the mumple pages of

- said indicia by signalling to the computer to move from page to page of said

indicia.

25. A method as in claim 21 ‘wherein indicia for documents in said
collection other than said mail documents rnclude miniatures of said documents

other than said mail documents

26. A method asin clarm 21 further compnsrng creatmg a
representatron of said collectron of documents based on an internal

representation of each of the documents in said collection and wherein said list
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of words for each mail document is obtained from said internal representation of

each mail document.

27. A method as in claim 26 wherein said internal representation of
each of the documents in said collection comprises, for a particulér one of the
documents, a vector containing a representation of words within said particular
one of the documents and a representation of the uniqueness of words in said
particular one of the documents relative to the words in said first plurality of
documents.

28. A method as in claim 15 further comprising providing a first zone of
a second zone on said graphical representation of said collection and wherein
when said graphical representation of said third document is positioned over
said first zone, the user of said computer system controls the orientation of the
gréphical representation of said third document relative to said collection so that
the user controls the appearance of said graphical representation of said
collection to the extent of the orientation of said graphical representation of said
third document relative to said graphical representation of said collection, and
wherein when said graphical representation of said third document is
positioned over said second zone, the computer systems controls the
orientation of the graphical representation of said third document relative to said
collection so that the computer system controls the appearance of said

graphical representation of said collection.

29. A method as in claim 1 wherein said graphical representation of

said collection conveys visual information about the contents of said collection.
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30. A method as in claim 29 wherein said graphical representation of
sald collection is dynamxc such that adding or removmg documents to said

collectlon changes the graphlcal representatncn of said collection. -

31, Amethod as in claim 1 wherein said step of creating a collection

~ comprises indicating to said computer system that a collection of documents is

to be created using said first document as a sample document and wherein said
computer system searches said first plurahty of documents to find said second

document.

32, A method as in claim 31 wherein said computer filing system
creates said collection by modifying an attribute of documents within said
collect:on wherem said aﬂnbute is used by said computer filing system for said

fi rst document and said second document

33. A method asin claim 31 further comprising creating a
representation of said collection of documents based on an internal

representation of said first document.

34. A method as in claim 8 wherein saio graphical representation isin
multiple colors such that said comouter filing system provides a color for a
particular document in said' oollection based on a meaSure of the similarity
between the representatnon of sald collectnon and the mternal representation of

said particular document.

3. A method asin clalm 34 wherem one of the hue and saturatron of

a color is varied aocordmg to said measure of the snmn!anty =

kY2

]
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36. A method as in claim 7 wherein the user of said computer filing
system provides a third document to said filing system and instructs said
computer filing system to file said third document and whersin said computer
filing system determines whether to add said third document to said collection
based on a measure of similarity between the representation of said collection

and an internal representation of said third document.

37. A method for organizing information in a computer system having

a display device, said method comprising:

providing a representation of a first document and a
representation of a second document;

creating a coliection of documents comprising said first and said
second documents;

displaying a representation of said collection of documents;

determining a representation of said collection when a third
document is added to said collection based on one of: (a) an internal
representation of each of the documents in said collection, and (b) a user

defined specification.

38. A method as in claim 37 wherein said computer system has a filing
system having a graphical user interface and said method is performed in part
by said filing system and wherein said representations of said first document,
said second document, and said collection of documents are graphical

representations.
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38. A method as in claim 38 wherein said‘ user defined specification is
a sample document desngnated by said user to act as an intemal representatlon

of said collection.

40. A method as in claim 38 wherein said user defined specrf cationis -

[}

a collection of words speclfed by sald user

41. A method as in claim 38 wherein internal representations of
documents in sand collection are used to determine relevancy comparisons
between said collectron of documents and a third document added by one of

said user and sard computer system

2. A method asin clarm 38 wherem sard user defined specrf cation
compnses a programmable means for ‘causing the execution of a series ot
instructions and wherein sard programmable means is actrvated by selecting a
graphical representatron of sald user defi ned specifi catron on said display

device.

43. A method as in clairn 38 wherein said step of determining an
mternat representatron of sald collectlon occurs each time a document is added

to or removed from said oollectlon

44. A method as in claim 43wherein said step of determining a

representation of said collectron occurs each tlme a modified document i is

i

stored to replace a preexrstmg document in said collectron



&)

»

WO 93722738

10

15

20

25

PCT/US93/02878

85

45. A method as in claim 38 further comprising viewing at least one of
the documents in said collection by positioning a cursor provided by said
computer system on said display device on a graphical representation of said at
least one document in said collection for a predetermined period of time to

reveal an indicia of said document in said collection.

46. A method as in claim 45 wherein said graphical representation of
said collection is displayed on said display device while said indicia is
displayed on said display device and wherein said indicia is a graphical

representation of said document.

47. A method as in claim 46 wherein a means for indicating the
location of said document within the graphical representation of said collection

is displayed when said indicia is displayed.

48. A method as in claim 45 wherein said computer filing system
provides a call to the program which created said at least one document and

said program responds to said computer filing system by providing said indicia.

49. A method as in claim 38 wherein said graphical representation of

said collection includes a means for selecting said collection.

50. A method as in claim 49 further comprising moving said collection
by selecting said collection and indicating to said computer system to move said

collection.
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51. A method as in claim 50 wherein said means for selecting

comprises at least one of a base and a top means and a wrapping means for

"~ identifying the documents within said collection as a collection and wherein

said step of moving comprises pointing a cursor provided by said computer
system on said display device at said means for selecting and selecting said

collection and moving said cursor while said collaction is selected.

52. A method as in claim 45*f_urthér compn'sing selecting a selective

'viewing mode such that only a user specified type of*document is selected for

viewing wherein only indicia for said user specified type of document is

displayed when viewing rdocum'ents in said collection during said selective

viewing mode.

_ '53. A method as in claim 52 wherein said user specif ed type of
document is one of (i) documents contalning pictures, (u) electronic mail

documents, (iii) documents contammg a_,"To " field, and (iv) documents

' Containing a chart.

54. A method as in claim 38 further compn‘sing viewing at least one of

- the documents in said collection by selectmg said at least one document to

reveal an IndiCIa of said document in said coliection

5. ~ A method as in claim 54 further comprising moving said graphical
representation of said document to a location near said collection, said step of
moving being performed by said computer system after seléc’ting said

document.

)
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56. A method as in claim 55 wherein said step of moving is an
animation provided by said computer system and wherein said animation

includes flipping said graphical representation of said document.

57. A method as in claim 55 wherein each time the user selects a
document for viewing from said collection, a graphical representation of said

document so selected moves to said location.

58. A method as in claim 55 wherein said indicia is a full size
reproduction of said document, said indicia being displayed behind the
graphical representation of said collection and the graphical representation of

the document at said location.

59. A method as in claim 38 wherein said representation of said
collection is a user defined specification and said user defined specification is
modified and wherein said computer system adds new documents to said

collection on the basis of said modified user defined specification.

60. A method as in claim 59 wherein said computer system adds to
said collection on the basis of a comparison between the internal
representation of each of said new documents and said modified user defined

specification.

61. A method as in claim 38 wherein said representation of said
collection is said user defined specification and wherein the user indicates to
said computer system to add a fourth item to said collection, which fourth item

has an internal representation which does not match said user defined
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specification, and wherein, after the user has indicated to add said fourth item to
said collect:on said computer system prompts the user to determine whether

the fourth item is to be added to said collection wnthout modifying said user
defined specification or the fourth item is to be added and said user defined

~ specification is to be modified.

62, Amethod as in claim 61 wherein said computer system prompts
the user by displaying afwihdow means for editing the user defined

specification and wherein said fourth item is one of a document, a pile and a

folder.

63. A method as in claim 38 further comprising creating a plurality of
collections of documernt's from said collection 'o'f dodu_ments by comparing an
internal representation maintdine’d by said computer system for each dodument
in said collection with an internal represematuon created by sald computer

system for each of said oollecnons of document.

64. . A method as in claim 38 further comprising displaying a window

means having user commands for viewing said collection.

65. A method as in ,cla'irm, 63 wherein said collection of documents is a
subdirectory of documents and wherein said graphical representation of said
collection is one of a folder and a container representation means for indicating

that said container representation means contains documents.

L]
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66. A computer filing system for organizing information in a computer
system having a processor, & bus, and memory for storing information including
a plurality of documents, said computer filing system comprising:

a display means for producing a display of graphical
representations, said display means coupled to said processor;

a cursor control means coupled to said processor, said cursor
control means for controlling the position of a cursor on said display;

a switch means for indicating a selection of an object displayed on
said display, said switch means coupled o said processor and having a first
and a second position;

a graphical representation of a first document and a graphical
representation of a second document, said cursor control means and said .
switch means being used with said graphical representations of said first and
said second documents to create a collection of documents comprising said first
and said second documents;

a means for creating a graphical representation of said collection
of documents comprising said first and said second document; and

a means for determining a representation of said collection, said
means for determining providing a representation based on an internal

representation of said first and said second documents.

67. An apparatus as in claim 66 wherein said collection of documents
has user manipulatable graphical user interface features allowing said user to

operate on said collection as a group of documents.
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68.  An apparatus as in claim 66 further comprising a means for .
determining a representation of said collection each time a document is added

to said collection.

69.  An apparatus as in claim 68 wherem sald means for determining
mcludes a table showmg the number of times a preselected group of words is

used at least once in each of said documents stored in said computer system.

70. A method as in 'claim' 1 wherein said graphical representation is in
multlple colors such that said computer system provides a color for a partlcular

document based on an attribute of said pamcular document

71.  Amethod asin cleim 70 wherein one of the color parameters in a
color space is varied according to said attribute.

72. A method as in claim 1 wherem said step of creatlng a collectlon of

documents compnses creating a means for selecnng a collection of documents

-and wherein said means for selecting includes one of a representat:on of said

collection and a user det” ned specmcatlon
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