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It occurs to me that it would be a worthwhile exercisq to crystallize our vision of
One way to do this is to put together a video script (Whether or not any
video is ever made).
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What are the (two or three?) important ideas? Why will a be more
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than anything else that will be around in a coupl¢ of years? What are the
S S N -—,

illustrative uses for =] ) wh is
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could be for internal advertising (i.e., for other §roup‘s that we hope will do

things for us and with us and for executive staff to keep resources coming); it

could also be for external consumption to create demand foy and interest in the kind

of stuff we're doing.

pg7/10

7

— 125

€007 ‘7 "dag

8T JO § 1901§

APMWO0010197



86101 00AMNAY

w110 The Market
J o

(Eackstor@% approach tdythe project has a number of difficult
challenges to overcome in the next phase of development. To help
understand exactly what these challenges are, we need to first review the
intended market and how that might influence industrial design.

Image: image/g 1y with
a strong sense of styl| Find: _Blackstone ‘tation for
foregoing the compl - §\%\\2§ achable, and
friendly stye. \ g / > from it's
unique physical appearance to the TooK and Teel of it software. Blackstone
should be the next icon of this style.

of? Yr——> add image from annual report
Uniqueness in the marketplac¢: Industrial design is one of the most

pg7/10

L— 128

- 125

FIG. 4h

0 9 1P9U8

R7 1



L

ms)) N0
P

| Black_s__t—one’sSapproach to the project I

challenges to overcome in the next phase of
understand exactly what these challenges a
intended market and how that might influe

Image: image/
a strong sense of styl| Find: _Blackstone

L e W VTV Ve Ve Ve

Jack({Blackstone)
142 Edgewood Terrace
& Commontown, NJ 12458

Telephone 314/988-7834
fax 314/988-6475

e i

\

7710

\v_/

tation for

foregoing the compl
friendly stye.
unique physical appearance to the and teel o
should be the next icon of this style.

of? Yx—> add imag
Uniqueness in the malrketplaC/.: Industrial desigr

= _—

N

Q:\\\ achable, and
< from it's
t5sotfware. Blackstone

from annual report
is one of the most

— 130

L— 125

[ 128

/

132 —

FIG. 4i

\ 131

n

0 )

d L]

€007 ‘7 dog 1uNe

8T J0 [ 1994§

APMWO0010199



e AN N TN NN

Commontown, NJ 12458

Jack[BIlackstonQ 1
142 Edgewood Terrace

‘Arone 314/988-7834

a
Find: \Blackstc'ne fax 314/988-6475

s

132 131

FIG. 4

N N N N W S T g g

Jack(Blackstone)

142 Edgewood Terrace
Commontown, NJ 12458

O Iy thone 314/988-7334
Find: Blackstone T fax 314/988-6475

—+—130

g =
132 — 131

G. 4l

JackiBlackstone]
142 Edgewood Terrace
§ Commontown, NJ 12458

130 ‘
A ™

—+— 130

N
O e e
@lackstone

— one 314/988-7834
r=o fax 314/988-6475
1/
- N,
13’>/ N3

FIG. 4k

S P et Y T Ve I i i S

JackCERstone;

142 Edgewood Terrace
Commontown, NJ 12458

—.

— 130

= f‘-‘”\" one 314/988-7834
Find: Blackstone fax: 314/988-6475

= %,7g>
132 N l31
FIG. 4m

€007 ‘7 "das

8T 10 8 199§

APMWO0010200



FIG. 6

E

P 330

i

il

N

)

|

|

Al

|
l

;ﬁ_: Il

- L1
|
n

]

|
[ ]

<
o0

©)
L

FIG. 8c

APMW0010201



355

¥

~ 362
'L

A |

ML@_ =)
%{Y 351

401

Ly
e ]
=
O
L

L 402 403

APMW0010202



Nt Sep. 2, 2003 Sheet 11 of 2

3]
C‘
»n

&
=2}
[y
(%)

-
=1
i
=]
[}

A [Date [ 561
N7 2 | et

Pile by: [NFH— 9%°

[ Content {1566

N 2\~ 74 —— .
T

APMWO0010203



[&]]
()]

| 555

| __EBhf

(oA

—— 560

[ 561

| 565
[ 566

_—570

T —~571

% Order by: ¥
N [_Date T
Color by: [¥31
~"N\_ At Design 2N [Date
<o T KA ||
Pile by: W
|
PN \\‘/3\ ‘Other \
Interface W
Metaphor \ M oxk
uter "N\ i OK 4
\
| \
575 576
G. 13b

APMWW0010204



Sheet 1.

of 28

Collect items:

607 ——E1 From: Richard Mander
608 —+—F 1 Date: 4/19/91

609 — 1 Tt Re:

contain the words:

612 —

R

Design competition update

™

design
competition
interface

ran
o

contain the labels:

¢ Design -1

or | T
~
| Add to Script | | Script_ | | OK
\ [
T |
620 / N 621
FIG. 14

APMW0010205



Sep. 2, 2003 Sheet 14 of 28

=z
@
E=
o
o |
s
[ o=
3
@
=2
-2

Update number of documents in the filing system which
use each of the certain words in the new document
(Global document frequency table)

[~ 705

¥

Y

For each of the certain words, determine the ratio of the
number of times a particular word is used in the document
to the number of documents in the filing system which use

[T IEY.

the same particuiar word (i.e., determine "tf/df” for the word)

-~ 707

-

Set weight for particular word equal to normalized ratio
for particular word

LE VAV L]

|_— 709

Y

Sort weights of new document to give a predetermined number of
the strongest weights (e.g., twq > two > twg ...).
Vector for the new document is the collection of predetermined

number of strongest weights

(, ? v 717 __
ile?
Is the new document part of a pile? WA\

+ Yes

Determine vector for pile
(average of all document vectors in the pile or alternate methods)

=~
—x

[(®]

FIG. 15

®

US 6,613,101 B2

APMWW0010206



U.S. Patent Sep. 2, 2003 Sheet 15 of 28 US 6,613,101 B2
®©
N $l
No / - . \ o~ 191
——— Is cursor pointing to a pile? )

A

} Yes

752
No / Has cursor continued to point to a document on the \(

pile for a predetermined period of time?

(29—

' ) A

Yes

Arrange pile

for viewing — 753

y

Show view cone and display proxy of selected | 755

dnociimant i
gocument|

n tha nile
nte plie

Y
©

©

Yes (

Y
Yes : , 757
,—< Has user pointed to another item in the pile? y\
No o
v 78 759

No f Has user signalled to page through the \Yes Move fo desired
selected document? / page of proxy

\

7

(1)

760 ~-
Id T
Is cursor still pointing to pile? )<———+——J
No —
— &)

FIG. 16

APMW0010207



Sep. 2, 2003 Sheet 16 of 28

=\

? ( 801

/' Has user given system a documentto '\ No
file in existing piles? (Put away)

| Yes

US 6,613,101 B2

N\

)@

Find pile with closest pile vector to the document's 803
vector and place document in that pile (or put aliases —
of the document into all piles closer than threshold)
(ar)
\Uli ’
¢ ( 805
/ Has user given system a sample \ No 77N\
\\ document in order to start a mln’) sz)
l Yes
vnntar Af camnla nlr\n: |mnnl- F7N f' ~A
UyDI.GIII UDCD VCUI.UI Ui oa IMIC UULUTTICHIL WU HHiu
all documents closer than preselected threshold; copies (or |_ - 807
aliases) of such documents are stored in pile created from
sample document
(~o)
59
I 809
// Has user added a document to a scripted pile \\ No o~
where the added document does not match the > G
\ script of the pile? /
[
| Yes

APMWO0010208



U.S. Patent Sep. 2, 2003 Sheet 17 of 28§

P

@()
— 811

Y {

US 6,613,101 B2

Does user want to modify the pile's script \ NO Add document
(display dialog box to user) to pile

| Yes
\J

System displays existing criteria and/or script for pile 813
System displays proposed script/criteria changes to pile's | 815
~ criteria/script
Y
User selects changes to criteria —— 817
I
System pulls in copies (or aliases) of all documents on
system which match criteria of modified scri ~— 819
(2
o/
-/ A7 . ;
F1G. 1/ Continued

APMWO0010209



Sep. 2, 2003

¢ f— 851

y i

Sheet 18 of 28

US 6,613,101 B2

No
{ User want to create subpiles? >———>®

| Yes

Y.
F1
9 5

N —
4 Any documents left in pile? \—0———>@
4 "/

-~ 861

Create new subpile
with current
documents as seed

\
Yes
Y
Take first document from pile 855
(cali it current document)
Y
Determine similarity of current document | _ g57
to each subpile
Y
VN \ No
¢ Any similarity above threshold?
Yes 859
Y
Sart matching subniles hv similarity to current
ASNAT L T TCAN T '5 UHUPIIVU UJ o M YW Vv —
document 863
/ Is a document allowed in more thanane ~ \ No
\ subpile? /
\ 865

Add current document
to all matching
subpiles above threshold

v
e

Fl

FIG. 18a

L

L (869

Add current document

to best matching
subpile

v
e\
/

APMW0010210



U.S. Paient Sep. 2, 2003 Sheet 19 of 28 US 6,613,101 B2

~©®

e 871

/ ) , —\ No N
\Any single document subpiles? )————>@

Yes

Y

v

Create "misc." pile — 873

Y

Transfer documents from all single document
subpiles fo the misc. pile 874

'

Remove single document subpiles —

oo
~I
w

4

@ .

v /8:6
< Any improvement this pass? No End

I Yes

Y

Put all documents back in original pile —— 877

APMWO0010211



Se

Get desired number of piles from user (maybe a
preference set up in advance)

—>(J1)
g
v 882
- \les —
< Have desired number of subpiles? >——>,®,
No
-
y
Compute total similarity of each remaining document
to all existing subpiles — 884
]
v
Sort documents from least to most total similarity ~ |—— 886
I
Remove document with least total similarity from pile 888
Create new subpile with this document as seed F—~ 890

FIG. 18b

APMWO0010212



US 6,613,101 B2

Sheet 21 of 28

— ~ 895
— 897
899

o|
=

Lu ™

o))

%)

o
=z

J k)

~ =

3 :

N £

Q =

c Q

1w 5

QLo o

o »| 2 - S

] V| =

() oD o

= <

3 p

o T

o £ :

© [

y | -

z ®

4=

(0]

TI

to each subpile
Sort matching subpiles by similarity to
current document
Add current document to best matching subpile

ontinued

&)
O
cOo

<—

@)
LL

APMW0010213



Y /
@ No < Does user want to search for documents

Sep. 2, 2003 Sheet 22 of 28 US 6,613,101 B2
C
901 903
/ Mo ma iianr iant 2m cmmerds Tmie o o i dn \ ac - I .
Does user want to search for documents Bt pefine set
& matching a set of terms? ) of terms
Na

907

v

Create virtual

(T iivle vy

document vector
matching a sample document? for set of te'{'ms
Yes ~ 905
F
Y
Compare each document vector in filing system with the
document vector of a sample document (or vector of 911
virtual document) (e.g., comparing unit dot productof [~
document vector with sample document vector against
a preselected threshold)
Sort list of documents based on comparison —~— 915

Create and display pile of sorted closest documents
(preselected threshoid can determine how close and
how many documents are shown in list)

L

)
—
O

APMWO0010214



nt Sep. 2, 2003 Sheet 23 of 28

7N\
(H

7

N

User selects a pile

— 951

Y

User selects a method of visualization
(e.g., view by ..)

«w

v

) J

System displays visualization window
showing pile within window

v

A 4

User selects "Order by Date" and system
orders documents in pile by date of document

—— 957

v

User selects "Color by Date" and system displays
documents with different colors in pile

!

User selects "Color by Content"

— 961

!

System displays documents in pile with
different colors according to closeness of a
document's vector to the pile's vector

~— 963

X
Y

User closes visualization window

965

I
End

FIG. 20

US 6,613,101 B2

APMWO0010215



atent Sep. 2, 2003 Sheet 24 of 28 US 6,613,101 B2

User creates pile by moving one document on top of another document ,1/0 01
L
Y

User moves newly created pile to desired location by positioning cursor 1003
over plinth (base) of new pile and signaling a selection and moving cursor —~

Y

User selects another pile by positioning cursor over its plinth and 10/05
signaling a selection —
User opens this pile by double clicking signal generation means while 10/07

positioning cursor over plinth (base) of the pile

v

Pile opens in a pile window 1909
(or documents in pile are spread-out)

v

User closes pile window by positioning cursor over close box and 1011
signaling a selection —

v

User selects a document not in this pile and drags it on top of this _1912
existing pile to add it to the pile

v
Since the targeted pile is a scripted pile and the new document 1015
doesn't match the current criteria of the pile, the system responds o

to added document by displaying a script dialog box - [
user selects to modify the pile's script

L

Y
System modifies pile's script on basis user input (user specifies '1/0"'7

particular criteria to use in modifying pile's script, e.g. user
selects 2 unique words from added document, or a particular label)

v

FIG. 21

APMWO0010216



Sep. 2, 2003 N

")

:I
(43

(e~}

-
[\®]
w
=

py
[\®]
=]

720\
(F21)

User instructs system to add to pile (or system automatically does so after § 1019
mndifuina nila'e enrint) - cvatam adAe +a nila An hacia Af naw anrint /
!IIUUII}IIIS FIlUD DUIIPL’ ayatcul aulio w PIIC W Waslio VI 1ITW QbHPl "

User instructs system to create subpiles of a selected pile based on the "92"
contents of the documents ("subpile by content") ~
Q\lcfpm examinas contents of each documeant and creates saveral sl |hn|[es' 1023
each containing similar contents - system assigns a name to each subpile [
v
User selects one of the subpiles by positioning cursor over pinth (base) 1025
of new pile and signalling a selection - user selects that the system —
"color by date" this pile
i
Y
System uses date of document in the subpile to select a saturation of a 1027
color dependent on the date of the document (e.g., most saturated /
is oldest document)
User removes a document from this subpile by selecting the document and 1Q29
dragging it out of the pile (e.g., user selects the oldest document, based |
on saturation color)
0 R ot Mo i o 1031
S d UULUITIEIIL 1] nan y pllt: _—/

and selects "put away", causing
n relevancy, piles (or single pile)

FIG. 21 Continued

APMW0010217



TTCQ W _ 4. __4 — m miviae ~ - = om NP Y Y VESYS
u.D. ratent Sep. 2, 2003 Sheet 26 of 28 US 6,613,101 B2
s 2201 2204
/ /
S /
H Object Finder 7
A Find |— Results —
R o
2202 = <
KO | 22 TR
Sample Scroller 0™ @
* Single Pin f Thumb
| Discard — ~ 2210 2911
W)
\/Layout State

FIG. 22a

APMWW0010218



)

=
9%

[0

-
[\®]
~J
>

=
[\®]
=]

2202

2203 11

/ 2201 ~ 2204

7 /

fLObject Finder | ;’ /
-| Find -| Results 'ﬁ 7 5216

: 4:\,‘ s
imetore \ /
Altimetars

2202 1]

2203

~ Compasses
2201 . 2204
 Object Finder | A
—|' Find 'II " Results /
E ¥
B3 B3 O 2225
Rectangular Thumb MouseEnter A/ A@;
A A A - B NRA
2221 2228 2229 @ @
- Discard ]| Proximeters f SensiScrollers
| A 2226
Fi(s ?7¢
1 INJ.. LLLV

APMW0010219



/ 2201

2202 1

/
7 Object Finder [

L Find |—

Fido at Play Baha

2231 w2939

r| Discard }

RN

FIG. 22d

2201

2202 1| Lii"

H Object Finder| f/

—_

Fid\o at Play
w2231

-[Discard }

4

ad

APMW0010220



US 6,613,101 B2

1
METHOD AND APPARATUS FOR

ann
ORGANIZING INFORMATION INA

COMPUTER SYSTEM

This application is a continuation of U.S. patent appli-
cation Ser. No. 08/287,108, filed Aug. 8, 1994, U.S. Pat. No.
6,243,724, which is a continuation of U.S. patent application

Ser. No. 07/876,921, filed Apr. 30, 1993 abandoned.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to the field of computer
systems and more particularly to user interfaces for com-
puter systems and to methods and apparatuses for imple-
menting user interfaces for organizing information in a
computer system.

2. Prior Art

Prior art computer systems for organizing information
typically fall into two types of filing systems. These filing

systems are oflten 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 referrcd to above arc the flat file system
and the hierarchical file system.

In the flat file system, the computer stores all files (c.g.
documents) at one level of hierarchy such that the user when
examining thesc files sces 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 arc 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 cumber-
some when the number of documents becomes large. For
example, if the user is searching for 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.

Hierarchical filing syslems on compulers attempt to
improve filing systems by providing a hierarchy of folders or
subdirectories into which the user may store information,
such as text documents. DI&dulplUb of hierarchical uuug
systems are well known in the prior art, including a hierar-
chical filing system disclosed in U.S. Pat. No. 4,945,475. In
these hierarchical filing systems, the user will file a docu-

ment int, i i ithi
ment into a folder which may itself be within another folder.

Looking for any documents within a first folder will require
opening the first folder after opening the second folder
which contains the first folder. In this manner, the user is not
presented with a bewildering number of documents as in the
flat filing system and the user’s files are maintained in an
ordcrly and byblcmalic Wdy within the hicrarchy specified by

. U, Arxram

l[lC USCr. I‘\_U 6)&4111}115 LYL lhl\ thldlL/lllL/d} ﬁllllg is DhUWu i
FIG. 2 of the U.S. Pat. No. 4,945,475 wherein documents 21
and 22 are within folder 20 which itself is within folder 18
which is also storcd 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 interface). Current versions of the Finder on
the Macintosh computer systcms from Apple Computer are
examples of hierarchical filing systems with graphical user
interfaces, and other such filing systems with graphical user
interfaces are well known.
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While these hierarchical filing systems allow the user to
specily 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 uscr 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
drly current LdngUly UL llllllg WUCIC I.UC LdngUly lb IMIPIC'
mented 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
hicrarchy. 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 flat 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 invelved 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
thcy will be difficult to organizc This effect tends to negate
the auvaul.agés of a uiiﬁg Systcm having a grapuicai user
interface, and particuarly a hierarchical filing system with a
graphical user interface.

The problems discussed above are panicularly trouble-
some 10 l.[lC case UL [Ildll UUCULTIE}HIS \C g. ClCLlIOﬁlC mail
documents) which have not been read by the user or have
only been glanced 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 appreci-
ated that the computer user is responsible for appropriately
filing all items; the system offers little assistance in this often
tedious task.

The prior art has not provided solutions to deal with thesc
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 physical offices, and has

discussed the implications for the design of ele

information systems which might use conventional office
management tools, such as piles, in a computer based
information system. See, Malone, T. W., How do people
organize their desks? IIIlnllL(lllOl']S for thc design of office
mformation systems, ACM Transactions on Office Tnforma-
tion Systems, Volume 1, Number 1, January 1983, Pages
99-112. Malone however does not describc how such a
computer system would be implemented nor the graphical
user interface involved in dealing with such piles or brows-
ing such piles and other activities relating to these piies.

1 IIC PICBCLIL luvcllLIUll plUVlLlEb an llLllJIUVCLl JJJJ]Jg by)lclll
with a graphical user interface which allows users to orga-
nize information into piles or collections of documents and
assists the user in organizing these collections of documents.

SUMMARY OF THE INVENTION

The invention provides a method and apparatus for orga-
nizing information in a computer system, particularly one
having a graphical user interface which includes graphical
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representations of documents. The apparatus of the inven-

tion disnlave oravhical revresentations of a nluralitv of
tion cisplays grapiical representaticns oI a piluraiily of

documents each of which may be manipulated by the user by
positioning a system cursor over one of the graphical
representations (¢.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 documnents) 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 disnlav a oranhical renresentation of the nile
wil typically dispiay a grapnica: representation of the puc

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 representalion of the document replaces the

£t

Ullgllldl g[dplllbdl ICP[CbCllldllUll O~ 11e UULL[IUCL[L dLlU I.UC 2

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 [or the ilem posilioned 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 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 invention includes 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 computer.
The cursor control device, such as a mousc, typically
includes a means for controlling the position of the cursor on
the display screen and also includes a signal generation
means, such as a switch which is mechanically coupled to a
button which
computer to make a selection of an item which is positioned
under the cursor.

The system and method of the invention provide the user

with various wavs to oroanize niles and to maninulate niles

SREE Y ERALERS 2R R pTARARs praites SRS M AmEERAp s A
stored in the filing system of the computer. For example, the
filing system may be used to automatically file new docu-
ments into the appropriate pile according to criteria specified
by the user or according to the internal contents of the
document relative to the contents of a particular pile. The
invention also provides a way for the user to visualize the
pile according to various criteria (e.g. date),
such as using visual cues such as color. The appearance of
the graphical representation of the pile (e.g. dynamic or
static icon of the pile) provides further information to the
user,
various documents within the pile. Moreover, the user may
specify to the system that it is the user’s preference to have
system created piles look neat and user created piles look
disheveled. The system may also, at the users request, create
subpiles from an original pile (or any set of selected docu-
ments 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 mcthod for providing an intcrnal representation of the

is depressed by the user to signal to the

contents of a
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contents of a pile, which representation is used as a criteria
Thi

for oroanizine documents and folders within the nile o
11115

for organizing documents and folders within the pile.
internal representation is also used when the system auto-
matically files documents at the user’s request or automati-
cally 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

inchides a representation. such as a vector. which embodics
INCIUGES a represcntation, suca as a voector, wiica cmooaics

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

FIG. 1 shows an embodiment of a computer system of the
present invention.

FIGS. 2a, 2b, 2¢, 2d, 2e, 2f, 2g, 2h, 2i, 2j, 2k and 2] show
various embodiments and representations of piles according
the present invention.

FIG. 3 shows, in temporal fashion, an embodiment of the
operation of creating a new pile.

FIGS. 4a, 4b, 4c, 4d, 4e and 4f show various embodiments
of the operation of browsing a pile.

FIGS. 4g, 44, 4i, 4f, 4k, 4] and 4m show stages over time
of an cmbodiment of browsing a pilc.

FIGS. 5a and 5b show two cmbodiments rclating to
moving a pile as a unit.

FIG. 6 shows, in temporal [ashion, the operation of adding
an item to the top of a pile.

FIG. 7 shows, in temporal fashion, the operation of adding
an item to the middle of a pile.

FIGS. 82 and 8b show, in temporal fashion, the operation
of obtaining an alternate view for two different embodiments
of the invention.

FIGS. 8c and 84 show another embodiment for obtaining
an alternate view of a pile according to the present invention.

FIGS. 9a and 9b show, in temporal fashion, the operation
of removing onc item from a pile; two cmbodiments arc
showil.

FIGS. 10a and 10b show, in temporal fashion, two
embodiments of the operation of removing multiple items
from a pile.

FIG. 11a shows, in temporal fashion, a particular embodi-
ment for creating a pile with the use of an outer zone.

FIG. 115 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.

FIG. 12a shows an embodiment for adding to a pile using

inner zone to allow fine positioning.

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

FIG. 13b show:

FIG. 135 shows an
four piles.

FIG. 14 shows a script/criteria control window according
to the present invention.

APMW0010222



FIG. 15 shows a flowchart for indexing documents
acceonrdino to tha method and annaratus of the nragsent inven
according to the method and apparatus of the present inven-

tion.

FIG. 16 shows a method for browsing a pile and display-
ing proxies of documents within the pile.

FIG. 17 shows a method for allowing the system to

FIG. ISa shows a ﬂowchart for the creation of subpiles by
the computer system of the present invention, and

FIG. 18b shows a flowchart for the creation of subpiles
where the number of subpiles has been restricted by said
user.

F1G. 19 shows a flowchart for searching of documents in
the file system of the present invention.

FIG. 20 is a flowchart showing a method for visualizing
a pile by color.

FIG. 21,

in flowchart form, shows a tvpic

chart form, shows a yp1

user perfonmng operations on or with piles.

FIGS. 224, 22b, 22¢, 22d, and 22¢ show other examples
of a user performing operations with piles; various screens
of a computer system operating according to the invention
are shown.

al ex:

DETAIL ED DESCRIPTION OF THE

INVENTION
A portion of the disclosure of this patent document
contains material which is subject to copyright protection
and to which a claim of copyright protection is made. The

nnpyﬂchf owner has no obiection to the facsimile rpprnﬂng-

tion by anyone of the patent disclosure, as it appears in the
Patent and Trademark Office patent files or records, but
otherwise reserves all copyrights and similar rights whatso-
ever. ©Copyright Apple Computer, Inc.

Asystem and method for organizing information stored in
a file system of a computer system will now be described in
detail. The following 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 diagrammalic form or not shown at all in order
to not obscure in unnecessary detail the present invention.

The comnuter filino system of the nregent invention is nart
10C COmMpUler ng sysiem OL in¢ present invention 1s part

of the computer system shown in FIG. 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 I/O controller) are interconnected
by a system bus 15 which includes control signals as well as
address lines and data lines for sharing information, includ-

ine data and instructions
g Gata and instruclions,

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
processing means 10 and from the memory means 11 via the
system bus 15. The display controller 18 controls the display
device 19 in order to provide images on a display screen 22.
It will bc appreciated that the typical computer system

hetween the comnonents of the
oetween ne componenis of e
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includes a bit mapped screen stored in memory, which may

be a dedicated frame buffer memory or the system memory.

As shown in FIG. 1, the display means 19 displays on its
display screen 22 a cursor 21 which is controlled by the
cursor control device shown in I'IG. 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 invention may be

substantially identical to the cursor control means shown in
U.S. Pat. No. Reissue 32,632. However, it will be under-
stood by those in the art that many other types of cursor
control means may be utilized, such as graphic tablets, touch
lablets, trackballs, pen inpul mechanisms, ouch screens, ete.
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 device, such as
a mouse will often include a signal generation means which

button. A user

switch connected to a
typicall y includes a switch connected to a

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 which both positions a cursor and,
by pressing the pen’s tip against the display screen, selects
the item pointed to/pressed at on the display screen.

The display means 19 of FIG. 1 is shown displaying a pile
23 to the left of the cursor 21. A menu bar 20 (described in
U.S. Pat. No. 4,931,783) is also displayed at the top of the

Jdignla woonn 29 Tn thoa nroforroed ombodiment of tho
aispidy SCIeCli w«. 1l il prewerred embodiment ol the

present invention, the file system operates on a Macintosh
computer of Apple Computer, Inc. of Cupertino, Calif. In
this computer system, the user controls the position of the

cursor 21 to pninf to an item and then to perfnrm 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 com-
mands from the menu bar 20 or representations of the
command displayed elsewhere on the screen 22). The opera-
tion of pointing to an item and selecting the item (or a
command il a command is pointed (o) is well known in the
art as a “point and click” operation. For example, to select

the n.l.- 23 shown in FIG. 1 for an oneration to be desionated

by thc 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 ﬁhng system hav1ng a grnnhum
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
nnon further ngar ingtruietion
upon further user instruction.

The user interface of the present invention will now be
described. FIGS. 2a, 2b, 2¢ and 2d show various embodi-

ments of the graphical representations (c.g. icons) of the
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piles (or collections of documents) of the present invention.
FIG. 2z shows the preferred embodiment of a

FIG. 2a shows the preferred embodiment of a
representation for a pile; this graphical representation 50
includes a base 52 above which are a collection of docu-
ments 53. According to the preferred embodiment, each
document in the pile represented by the graphical represen-
tation 50 may be a miniature of the first page of the actual
document or an icon of the document type, a set of keywords

~F o S N
nieiit or a set of attributes 1Clauug to the

osranhiaal

rapnicai
sldf

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 {nformation

concerning what the representation represents (i.e. what is

containcd within the document). I'IG. 2b shows an alterna-
tive embodiment of the graphical representation of a pile
according to the present invention. The graphical represen-
tation 55 of FIG. 2b includes a collection of document icons
which have been stacked together in a somewhat disheveled
form to represent a pile or collection of documents. FIG. 2¢
shows a pilc which is similar to that shown in TIG. 25 except
less information is provided by each icon which represents
a single document. Also note that the pile of FIG. 2c¢ is
disheveled, which the user may instruct the compuler to
portray when a pile is not organized by the system. FIG. 24
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 figurc. A pile organized by the
system as a result of a user or system supplied script could
also appear organized (e.g. not disheveled). This is one
possible representation of the attribute of having a script;
other attributes include the base having a texture, a pattern,
some text on the pile, or an outline around the pile or an
indication in the name of the pile. The graphical represen-
tation 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 increascs in height when a
document 18 added to the pile and decreases in height when
Tha icon for each

a document is removed from the pile. The icon for each

a document is removed from the pi
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 herghl of lhe pile’s graphical represen-
tation; that is, the ratio of the cursors height above the base
of the pile to the total pile height is mapped to the docu-
ment’s location in the pile. For example, a ratio of 1/4
(cursor is one-quartcr up from basc) maps to sclecting 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.

FIG. 22 shows two piles 63 an aving bases 64 and
67 respectively on top of which are stacked graphical
representations 66 and 68 respectively, which graphical
representations represcnt the collection of various docu-
ments in each pile which are stored in a memory (e.g. hard
disk) by the [iling system of the invention. Note that the pile
63 includes graphical representations of documents within
the pile which indicate the thickaess of the document
relative to other documents. Alternatively, a different color
could be uscd for various documents and a different texture
could be used for different documents to convey information
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to the user. The base 64 of FIG. 2¢ and the base 52 of FIG.

2a arc cach a mcans for Sﬁ}ﬁch'ﬁg the entire pru: or collection
of documents for an operation on the entire pile (rather than
an operation on an individual document or group of docu-
ments within the pile). Operations on an entire pile including
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 piic inciude a top means, such as the
paperweight 54 shown on top of the pile 56 in FIGS. 2/ and
2i (FIG. 24 shows the pile in a ‘closed’ form where there is
no viewing or browsing of documents in the pile and FIG.
2i shows the pile 56 in an ‘open’ form with the paperweight
54 lifted 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 FIG. 2j or the band 74 which wraps the
pile 72 in FIG. 2k and pile 73 in FIG. 2/. The means for
selecting effectively identifies the documents in the pile as a
unified collection of documents.

Piles 63 and 65 are displayed in a mail window 61 which

contains electronic 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 according to the present invention has
particular relevance to electronic mail and to other docu-
ments 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 mcssage reccived from
another computer user (¢.g. over an electronic mail network
system) and the computer system will typically collect mail
documents from various other user’s and accumulate them
in a particular location (e g
window 61) from which the user may find cach mail
message and read each mail message. The automatic filing
into piles and subpiling and classification 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.

Onerations and

a mail window such a mail

actions relating to piles will now be

described. FIG. 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.
F1G. 3 shows the process of creating a new pile where the

user nerforms the overation shown relative to orous

UdLI PULILIVLLLLS WG UP\/I ALIULL SLIUWILL 1viduve W EIUUP 101 11
particular, the user positions the cursor 106 over one docu-
ment 105, selects that document and then moves that docu-
ment (drags the document) over to the document 103 such
that the document 105 a 1e
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 accom-
plished by releasing the mouse’s button which was
depressed when the uscer selected the document 105. For a
better understanding of the preferred embodiment of creat-

i i etailed descrintion will now be provided
ing piles a more detailed description will now be provided.

The user positions the cursor 106 by using a cursor control
device such as a mouse 16. The cursor is positioned over the
document 105 and then the user signals to the computer that
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the document is to be selected by activating a signal gen-

eration means, which in the preferred embodiment occurs by

depressing the button on the mouse to indicate the selection.
While keeping the button depressed (which 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

3, the user releases the mouse button which

changes the signal presented to the computer indicating that
the document 105 is 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 instructed to create a new pile, and a display of the
computer reveals an animation indicating the process of
creating a new pile. As shown in group 110, the animation
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

< rotated anc piaced ao arcly on top of gocument 2103,

At the end of the animation by the computer system, the pile
shown in group 112 results containing documents 105 and
documents 103 both of which are on top of the base 114.
Typically, the separate graphical representations of docu-
ments 103 and 105 will disappear from the screen leaving
the new pile on the screen. In the filing system of the
compuler, one way of [iling documents into a pile includes
placing documents 103 and 105 in a subdirectory which is
designated as a type of subdirectory which is similar to the
subdirectory that a folder represents. Other ways of manag-

ing documents in a pile will be evident to those in the art.

This subdirectory is maintained in the conventional manner
by 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 com-
puter 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 to 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
nila
pile.

FIGS. 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 FIG. 44 as a collection

of documents 182 which are atacked on taon of a hage 182
O GOCUIMICHTS 135 WiICH are Slackeh On WOp O1 4 0as? 134,

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 repre-
sentation of the pile and allows the cursor to remain posi-
tioned over the pile for a predetermined period of time. After
that prcdetcrmined 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 the collection
of documents comprising the pile. As shown in FIG. 4a, the
view cone 162 points to or is connceted on one side (the apex
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or smaller side) to the collection of documents, and the apex

is positioned to correspond to the document which has been

selected for viewing in the browsing environment. The other
side of the viewing cone 162 shows a proxy 161 which is,
in one embodimenl, a miniature of the (irst page of the
document which has been selected for browsing. The cursor
160, as shown in FIG. 4a, has been positioned over this
document which indicates that the proxy 161 is for the first
document in the pilec 156. The uscr may sclect any document
within the pile by moving the cursor on top of a particular
document in the pile 156 and sending a signal to the
computer to select the document. Once browsing has been

invoked and the view cone has been displayed, the cursor

oked and the cone has been displayed, the cursor
need not be positioned for a predetermined period of time
over an item 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 docu-
ment in the pile on demand by the user without waiting for
a Plvdctci"ﬁliuvu pCi’iGd of timc. Once IOi’G‘vVSh‘Lg 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 comes to a representation of a document in
the pile,
within the view cone 162. The left side (apex) of the view
cone as shown in FIG. 4a originates from the selected
document and the right side (base) of the view cone shows
the specific proxy (indicia) relating 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 pile in that the apex points to the selected
document. Browsing may be terminated by the user by
moving the cursor away from the pile such that it is no
longer positioned over any document area of the pile,

includine anv documents stacked on ton of the base which

meluding any aocuments 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 pile 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 FIG. 4f for the

gelected docuiment 81 in nile 80 ic chown Thic nrovy 83
SCiCCIEG Godument Sa 1 Pl SV 15 500WiL. 111S ProXy 85,

typically used for mail documents, conveys more informa-
tion 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 charac-
teristic 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 FIG. 4¢ which might

he nged when the nger hag acked for information about a
OC USCh WiCH il uUSer 1as askKeG IOr MioIrmation acout a

the system displays the proxy for that document

document which is relevant to the operation of the comput-
er’s filing system (e.g. the size of a file when placed on a
disk, such as the mass storage of FIG. 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 conven-
tional filing systems typically keep track of this information)
and the system call is recognized by the program as a request
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for the proxy of the selected document, and the program

regnonds by nrovidine the nroxv to the filino gvstem which
respongs oy provicing the preoxy to the iumg system wiich

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.

FIGS. 4b, d¢ and 4d show alternative embodiments for
browsing. The browsing embodiment of FIG. 4b graphically

browsing. The browsing embod phically
appears the same to the user as the embodlment shown in
FIG. 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
indicaling movement [rom one document Lo the next docu-
ment. This noise may be a simple click or the sound of a
bricfcasc closing or some other sound which assists the uscr
so that the user realizes there is a change from one document
to the next. This is particularly helpful where the pile is tall
and small movements of the cursor causes the view to

change from one document to the next. FIG, 4¢ shows an

change from one document to the next. FIG. 4¢ shows an
alternative graphical representation of the browsing opera-
tion according to a particular embodiment of the present
invention. In this embodiment, the document 174 has been
selected for browsing and a proxy 175 of that document can
be seen at the end of the view cone 176. The cursor 171 is
positioned over the selected document, document 174, and
the documents in the pile 170 which are above the sclected
document are moved slightly to the left and are shown as a
collection of documents 173. The embodiment shown in

FIG. 4d, which has been labeled as pile 180 is similar to pile

170 in I'lG. 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 embodiment, the collection of documents 173 above
the selected document during the browsing operation is
moved above and to the left so that the user may see the
selected document 174.

FIG. 4¢ shows yet another alternative embodiment for the
browsing operation where, instead of a proxy which shows
the first page miniature of the selected document, the view
cone displays system information which is typically main-
tained in a computer filing system such as the title of the
document (Gesture Annotation), the type of document
(MacWrile IT 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 renre-

document was created as well as an 1con wihich Is a repre

sentative 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 FIG. 4¢ includes a base

10K ond halns that haoge 1¢ o rectanonular bay containine the
10T Al oCi0W ithal 0ase is a reClangiial 00X COonlaining inc

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 docu-
ment may be exaggerated (e.g. if the document is a spread-
sheet 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 imagce of the drawing
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may be exaggerated by making it larger relative to the rest

of the miniatire The niaer mav select the manner in which
O1 108 MINIature. 10¢ User may 5Ci18C1 0 mManiey il wiaiica

the proxy appears. It will be appreciated that if a folder is
placed within a pile the proxy for the folder may itself be the
icon of the folder or may be a representation showing
documents within the folder (e.g. an icon of a folder is
displayed with smaller icons representing documents shown
within the folder) The user may page through a partlcular
UUbulllUlll Wlllbu lldb UCﬁU bClelﬁU uuuug, I.UC UlUWblllg
operation by using a command to indicate to the computer
to step through the pages of the document. In one
embodiment, the user may use the left and right arrow keys

on the kevboard to instruct the combuter 0 nace thronch the
on inc KCyooara 1o instruct inc Compuicr 1o page inrougin inc

document which has been selected during the browsing
operation. The computer will then display miniatures of each
page as the user presses the left or right key. For example,
starting from the first page of the document the user may
press the right key three times in order to page through all
pages of a four page document; having reached the end of
ithe document after the third 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 [or browsing by moving the
cursor to a new document.

Alternative methods for scroliing through the pages of the
proxy will be apparent to those in the art, including a thumb
roller knob on the mouse 16 which allows the user to roll the
knob to scroll through the pages.

It will be appreciated that many variations for the brows-

ino oncration mav be nroducced accordine to the invention

M VP VARRLAL LRy VY PAYMURAAL Wit vy vy Ay L.

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 (¢.g. only documents containing
drawings) is shown during browsing; for instance, if the user
selects this mode and specifies that only documents con-
taining a “To” field or documents containing a chart wiil be
shown during browsing, then the user eliminates unneces-
sary information by filtering, in effect, such information.

FIGS. 4g, 4h, 4i, 4f, 4k, 4] and 4m show another embodi-
ment for viewing the contents of a pile, which in this
embodiment results from a search of documents stored in
said computer system. FIGS. 4g—4m show the embodiment
over various stages of time, beginning with a users request
for a search of the term “Blackstone” in the documents
stored in the system, as shown in FIG. 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 screcen 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
that 1c

the nen

tne pen

selection functionalitv in one oneration:

seleclion nunctionaily in one operation;

positions the cursor and selects an object with the same
gesture/operation.
As shown in FIG. 4g, the user has indicated to the

commuter that a
compuler tnat 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
shown in FIG. 44, a pile 129 which contains the documents
found in the search, which may be performed according to
the methods described below, and the computer displays the
first document 128 in the pile. Note that the indicia (c.g.

gsearch of documents in the svstem for a
s¢arcn of aocuments i e system 1I0r &
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document 128) in this embodiment is a full-size reproduc-

tion of the document. Then the user, selects the next docu-

ment in the pile 129 for viewing by selecting the next
document in pile 129; this could occur by the user pointing
the stylus input device at the pile 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 FIG. 4i and then
with an animation where an icon 132 of the document which

has been viewed lifts up from and away from the pile 131

and flips over as it moves away from the pile 131 to a
location near the pile. This animation is shown in successive
stages over time in FIGS. 4i, 4j, 4k, 4/ and finally 4m. The
next document which was selected from pile 129 is shown
behind the graphical representation of the pile 131 and
behind the find dialog box. FIGS. 44, 4k, 4/ and 4m have not
included the document 128 in order to save space in the
drawings. In this embodiment, the system manages the pile
for the uscr during browsing so that documents which have
been viewed are put in a ‘viewed’ subpile (containing the

document icon 132 as shown in FIG. 4m) and unviewed

documents remain in the original pile 131. When viewing is
completed the user may reassemble the original pile by
adding the ‘viewed’ pile back to the original or may separate
the ‘viewed’ pile by removing these from the original pile.
‘Without an affirmative act by the user, the ‘viewed’ subpile
will remain part of the original pile after viewing of the
scarch pile is completed.

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

ha ihlirocinry “econtainers 22 oh oag Maldore which mighi
nave ouuuuupu.u_y ‘containers” such as folders which 11115111

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 nile and all other items on the deskton remain visible) of

FRAY pASY RRRAAS RAL MARASS RRAARA AR AR AR S AR vAmALAM S S
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 FIG. 8a. In particular,

the user po:

the user po
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 FIGS. 5a and 5b. FIG. 5a shows a graphical

renresentation 201 of a pile with a base 203. As shown in
representalion &vi O1 & pue Wil @ 0ast avd. /4S5 5sa0wWn 1

ons the cursor over the folder for more than a

theo garme manner degeribhed

FIG. Sa, 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 dlsplay screen 22 of the computer
system. In the preferred embodiment, the selection is indi-
cated by using a signal generation means such as a mouse’s
switch to signal to the computer that a selection has been
madc at the location of the cursor and moving occurs by
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keeping that switch in the same state while moving the

mouse to move the cursor. When the user has moved the pile

to the location which is desired, 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 is shown
at the location where the user released the switch. During the
move, either an outline of the pile or a facsimile of the pile’s
graphical representation may follow the cursor around the
display screen 22.

The alternative embodiment of the move operation is
illustrated in FIG. 5b, where the pile 205 does not have a
base. The user positions the cursor 204 over the pile 205 and
signals to the computer that the pile has been selected for a
move by deprossing the mousc’s button which causcs the
switch to change its state in the mouse. Then the user
manipulates the cursor control device in order to move the
cursor and the graphical representation of the pile or the

outline of the nile follows the cursor unt

outling of the puc Iolle the curser unt

the mouse button in order to deposit the pile at the desired
location at the end of the move.

Adding an item to the top of a pile is shown in FIG. 6.
FIG
operation of adding an item to the top of the pile;
specifically, three stages or groups, 220, 221 and 222 are
shown in FIG. 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 displayed
by the computer system as a result of the user’s operation.

T ihe Nrgl sre MY tho vcar nocitinng the 07 221 vor
111 i0¢ LTSt olaéu s, UIC USCT POSILIonS the cursor 231 over

the user releases

6 shows the same pile at different stages in time of the

a document 230 and moves that document (in the well
konown manner of moving an icon in a graphical user

interface, such as the Macintosh finder) so that the cursor is
nositioned over the nile 224, When the cursor 231 is nlaced

positioned over the pile 22 hen 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 responds 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 posi-
tioned over the pile 224. The computer then responds as
shown in stage 221 ol FIG. 6 by inclining and rotaling
document 230 to show the animation of placing the docu-
ment 230 on the pile 226. At the end of the computer’s

operation, (shown as stage 222 of FIG. 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 docu-
ment. The user can have gross or fine grain control over the
placement of documents on the pile, as will be discussed in
conjunction with FIGS. 11g, 115, 124 and 12b.

The operation of adding an item to the middle of the pile
will now be described by referring to FIG. 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 sclected) over an inner zone of the pile 250. Further
details regarding the inner zone of the pile will be described
below with reference to FIGS. 124 and 12b and particularly
FIG. 12b. When the cursor 252 has been kept in the inner
zonce for a predetermined period of time then the computer
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responds by presenting on a display means 22 the graphical

representation shown in stage 253 which includes the pile

250 (now slightly 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 is immediately below the
document 256 and the cursor 252. It will be appreciated that
in effect, the browsing mode has been activated and the user

may move the cursor up and down within the pile to browse
throuch the m]p

through the the mouse

button is down (depressed by the user) as the cursor is
moved up and down unlike the browsing operation
described above in the preferred embodiment. As soon as the
mouse button is released by the user during this operation
shown in stage 253, the document 256 will be deposited on
top of the current item within the pile which is also shown
within the view conc 257. The currently sclected item may
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 FIG. 7, if the cursor 252 were kept in its position

In this nperqhnn however

shown in stace 283 and the mouse button rp]pqcpd 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
with 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 pile in the manner described
above, the present invention provides a method and appa-
ratus for obtaining an alternate view of the contents of a pile;

iy ombodimonic hr ohisinine s Hormaio

various embodiments for obtaining an alternate view are
shown in FIGS. 8a, 8b, 8c and 84. In the embodiment shown
in FIG. 8a, the user obtains an alternate view of the pile by
positioning the cursor 303 over the base 302 of the pile 301

and ranidlv devresses and releases the mouse button twice

and rapidly aepresses and releases the mouse bullon twige,

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 FIG. 8a. Other
methods for obtaining this alternate view will be appreciated
by those in the art, 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
FIG. 8a, graphical representations of documents 310, 311,

folder 312, and docy nts 313, 314 and 315 are <hrmm

within region or window 304. Accordmg 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 computer’s operating
system; Lhese standard window operations are well known
and
and are available in graphical user interfaces with windows,
such as the Macintosh Finder from Apple Computer, Inc. of
Cupertino, Calif. Thus, for example the graphical represen-
tations 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 win-
dow which then causes the computer system to revert back
to displaying the pile 301 as shown in FIG. 8a.

An alternative embodiment for obtaining an alternate
view of a pilc 320 is shown in FIG. 8b. In this cmbodiment,

nnnnnnnnn alla 3 granhical iger interforeg writh wrindows
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there is no base for the pile and thus the user cannot double
click on the base of the pile. Rather. the user must double

CiICKX on ¢ Dase CI Ine pre. walner, Ine user must goudie

click on the pile itself which will cause the computer o
remove the graphical representation of the pile 320 from the
display 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 graphical user interfaces. Other
methods for obtaining an alternate view will be easily
observed by combining the techniques of the invention with
the skill of the art.

For example, FIGS. 8c and 8d show another embodiment
for obtaining an alternate view of a pile. In this embodiment,
the user moves the mouse 325 in a manner shown by the
arrow 327 (moving the cursor back and forth in a horizontal
fashion across the pile 326). This causcs the pile 326 to be
displayed in a spread out manner 330 shown in FIG. 8d.
After the computer displays the pilc in a spread out manner

the user may provide an instruction to the computer to
redienlav the pile 326 in the stacked format shown in FIG

8c. Note that this back and forth horizontal movement is
perpendicular to the vertical cursor movements (up and
down a pile) to achieve browsing.

Two different embodiments for the r\pprth\n of rpmr“nng

an item from a pile are shown in FIGS. 94 and 9b respec-
tively. FIG. 9a shows one embodiment 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 which
is shown within the view cone 357. The user will check the
contents of Ihe view cone to determine whether or not the
NTOTer TrOYY chowun wathin thao come whicoh wall ihon
proper proxy is shown within the view cone which will then
tell the user that the cursor is on the proper/desired docu-
ment. 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 loneer is over a pnrhnn of the nile as shown

1 8o that 1l no longer 1s over a porlion of the pile as sho

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 FIG. 9b, in order o
remove an item from the pile 360 the user must first obtain

n the cursor over

an alternate view of the p.l.n_e 8. pos

an alternate of the pulc pos.

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

LY @ PV )
upei

command from o

tho nila and thon galent am w1
COMiiana ol a puun

the pile and then select an
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 FIGS. 10a and 105 respectively.
This operation in the case of the embodiment shown in FIG.
10a is shown in three stages 401, 405 and 407 which are
three stages in time for this operation. The user begins the
operation in the same way as described for the browsing
opcration by positioning the cursor 351 over the pile 402 for
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more than a predetermined period of time causing the view
cone 387 to annear with ite nroxv 402 The user then

cene 337 e appear wiln ils proxy 408, 1n¢ uscer lnen

depresses the mouse’s button to signal to the computer that
the currently selected document (as shown in the view cone
with the proxy 403) is to be selected. Then the user signals
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 change the stage of the
switch which

tch hich is r‘nllr\]PA to the commputer system In the

put em. In the
preferred cmbodlment 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 Lo select addi-
tional documents. For each additional document which is to
be sclected, the user positions the cursor 351 over the
document and presses and releases 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 nositions the cursor awav from the nile and

The user then positions the cursor away from the pile and
continues to move the cursor away. After moving the cursor
outside of the region of-the pile, the computer system causes
the documents to revert to their upright non-inclined form as
shown in stage 407.

The operation of removing multiple items from the pile
not having a base is shown in FIG. 10b. In this operation, the
user must first obtain 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 causing
the window 362 to appear. Then the user selects multiple
items in the well known manner for dealing with windows
in filing systems with graphical user interfaces.

FIGS. 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
sCiccel oelween loe ¢realion o1 4

nile where the user ¢
PLC wWaCIC wid uscer <an

control the appearance of the pile and the creation of a pile
where the user delegates to 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 FIG. 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 FIG. 2f
and the inner circle of FIG. 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 to the computer system that the user
desires to allow the computer system to control the posi-
tioning of documents in the pile. The user may when adding
one document to the pile use the inner zone 77 to control

nositionine. and then when addino another document to the
POosIIonIng, and nen wieh adgaing anotaer gocument c 1ae

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 FIGS. 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 user’s desire. The operation of using the
inner and outer zone will be described by referring to FIGS.
11a and 115 which use a different shape and size for the
inner and outer zoncs.
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FIG. 11a shows the circumstance where the user, by using

the outer zone, allows the system to neatly place the docu-

ment on top of the new pile, and FIG. 11b shows four stages
of where the operation where the user creates a new pile and
conlrols, by using the inner zone, the positioning of the
documents in the pile and hence the appearance of the pile.
In the embodiment shown in FIG. 1la, the user selects a
document and moves the selected document on top of the
document 450 shown at stage 451 of FIG. 1la.
ment 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 disnlaved durine the use of the invention, and thev

AL LLIGALY MAIPAR) YA MWAALE WY M WL R AV VLAV L,y s M
are shown in FIGS. 11a and 11b for purposes of illustration.
The user, having selected a document positions the cursor
453 over the outer zone 452 of the document 450 as shown
in stage 451. This 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 documcent 458. When the uscr reloascs
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 inclined and rotated and finally in stage 459 are shown
deposited neatly on top of a base 461 as a new pile. The
operation of creating the new pile causes the base 461 to
appear. In 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 a portion
of the inner zone (or some other central “hot spot”) of the
selected document (e.g. the inner zone of document 454) is
over a portion of the outer 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 [IG.
1156 and proceeds in a manner similar to that described tor
FIG. 11a except that the user positions the cursor 467 over
the inner zone 406 of the document 45%. Thus, as shown at
stage 465 of FIG. 115, 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

Tho docu
11 Gocu-

7zone 466 of the doenment ASD Thig ig alens shown at gtage
Z0nC 40¢% O1 ¢ GoCuUmMent 4J%v. 11015 15 a150 sa0wn 4t stage

470 of FIG. 11b where the cursor 467 is shown over the
original document 482 which is selected, and the cursor 467
is also over the inner zone 466 (not shown). Upon the users
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 1‘1‘10'\/11‘1g 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 docu-
ment 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
stage 475 by crcating a pilc having a basc 461 with the top
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document aligned according the user positioning of the top
document relative to the bottom document as described
previously. In an alternate embodiment of the use of the
inner zone 466, the user moves the selected first document
over the inner zone 466 of the document 450 so that at least
a portion of the 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 predeter-
mined period of time. 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 473 and 475 to allow the user to position the
top document 482 over the bottom document 450 in the
manner described above.

FIGS. 12a and 12b show the outer and inner zone designs
respectively for the process of adding an item to a pile. The
inner and outer zones are shown in FIGS. 124 and 12b for
the purposc of illustration. The operation of adding to the

pile and allowing the system to control the location of the
as shown in FIG. 122

as shown m i, 124,

is similar to the

new document

new gocument,

operation described relative to FIG. 11a. In particular, the
user selects a document and moves the document over to the
pile and positions the cursor 503 (or alternatively the inner
zone/hot spot of the selected document) in the outer zone of
the pile as shown in stage 501. As shown in stage 505, the
document 506 which 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 posi-

tioned over the outer zone, the computer responds at stage

511 by inclining the document 506 as it 1s positioned by the
system on top of the pile. At stage 514, the operation is
complete as the icon 506 is shown on top of the graphical
representation of the pile, which representation is dynamic
as illustrated in the figures. The operation shown in FIG. 12b
allows the user to add a document anywhere in the pile. This
is accomplishcd by sclecting the document and taking the
document with the cursor 517 and positioning the cursor (or
alternatively the inner zone/hot spot of the selected
document) over the pile and particuiarly 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 under-
neath the current location in the pile which the user has
selected by placing the cursor 517 (or alternatively the inner
zone/hot spot of the selected document) into the inner zone.
If the user is satisfied with this location the uscr 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

‘‘‘‘‘ defirned srnecification oh ag o gorint for o nile A iger

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
specification without 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.

A tool for visualizing and organizing the contents of a pile
will now be described by referring to FIGS. 134 and 135. A
pile 550 is shown within the visualization window 551 of
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FIG. 13a. 'l'ypically, 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 to
view the pile in different 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 otherwise reorganize the pile (e.g. create subpiles
from a single original pile). For example, by placing the
cursor over the arrow icon 555 and by selecting the icon 555
by depressing the mouse button or otherwise signalling to
the computer to select the arrow icon 555, the user causes the
computer to display a pull down menu indicating the various
ways 1n which the contents of the pile may be ordered. The
system shows in box 556 that the pile is currently ordered by
date which means either that the most recent items are on the
top or the oldest items are on the top depending on the
designers preference. Other options which may be inciuded

, in the “order” pull down menu (activated by selecting arrow

555) may include: ordering by content; ordering by size;
ordering by author (alphabetically). The operation of the pull
down menu is well known in the art and has been described
for example in U.S. Pat. No. 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 in which, in one embodiment, the
most saturated shade of a color is displayed near the bottom
of the pile (indicating 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 to implement this
function by assigning colors; for example picking a color in
a perceptual color space (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
by those in the art, particularly by referring to art relating to
color management systems in computers. I'or example, the
hue may be varied (e.g. from red to blue) while keeping a
constant saturation and luminance. Alternatively, prese-
lected colors (and the color values) may be used in a look-up
table for mapping the measure of date/age of the document
1o onc of the presclected colors in the look-up table.

In a similar manner, the user may desire to view the color
of the pile 550 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 FIG. 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 pile is organized (e.g. “pile
by content”). As shown in FIG. 134, the user has selected
“pile by content” which may cause the system (depending
on how rclated all documents arc within the pile 550) to
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icon 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 oblained 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
pile will vary over a large range and that the pile would be
better organized into several subpiles according to content.
Accordingly the user has placed the pile into the visualiza-
tion window 551 and desires to pile by content; that is, the
uscr desires to make subpiles from the orlglnal pile. The user
does this by selecting a command to indicate that the pile
should be piled by content. In the embodiment shown in
FIG. 13a, the user selects this by selecting the “arrow”
button 565 which the user may do, for example, by placing
the cursor over the region of the button 563 and pressing and

releasing the mouse ise si i
releasing the mouse button or by otherwise signalling to the

computer to make this selection. Upon making the selection,
visualization window 13b appears wherein three organized
piles 575, 576 and 578 are displayed along with a miscel-
laneous pile (“other”) 577. The system has, in addition to
creating the subpiles, provided a namc for each pile in the
manner described below, particular with reference to FIG.
15. At this point, the user may instruct the computer system
to infer a user defined specification, for example, a script,
from the system created subpiles which could then be used
to automatically file new mail documents received over the

electronic mail network into one of the subpiles according to

the particular script of the subpile. The system inlers 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 representa-
tion (e.g. the pile’s vector descrlbed below) could be used.
The user could then review the list of the ‘N’ (set by some
systcem 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 FIG. 14.

Tl n LT 12L o e nricinal »nile
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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 FIG. 4f or otherwise select documents from the

original pile. Thus, for example, if the user is most interested

“art, design” documents, then the user may begin looking s

at documents in that pile first and defer examining the other
subpiles or perhaps the “notebook computer” pile depending

on the interests and prioritics of the
on the interests and prioritics 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 subplle 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

de walia e with ik g F the culyniling
1) Saliscu Willl 0l TCSuls Or ulC SUOpiiiiig

process shown in FIG. 135, the user may retain this structure
by sclecting the “Ok” button icon 571. Otherwise, the user
may cause the documents in the subpiles to be reassembled

If the user

.
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into the original pile 550 by sclecting the “Revert” button
Tcon &70 Tf the naer celects “f\lr” &R1 the filino gvetem

icon 570. If the user selects 581, the filing system
creates a now pile for each subpile, which in one implemen-
tation involves changing the pathname of each document in
each subpile in the manner described above.

FIG. 14 shows another tool, a script window 601, for
manipulating piles which have a user defined specification

(e.g. a script) and controlling the way they work in the
dowr &01 A
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other windows for creating and/or editing scripts in various
ways, such as providing a command to the computer to
display such a window on a display screen 22 (e.g. a “Create

scrint”
script

already contains a script where the document’s content does
not match the script in a 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 documcnt does not preciscly mateh the script of the
pile, the user may select the command “just add this item”

by selecting this command 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 cursor is
positioned over the button 602. If the user desired to modify
the pile’s script to accommodate the new document which
was added then the user may select this option by placing the
cursor in the button 603 and selecting that option (e.g. by
depressing and releasing the mouse button while the cursor
is held over button 603). As shown in FIG. 14, the user has

is held over button 603). As shown in FIG. 14, the user has
selected the option of modifying the pile’s script.
The script window 601 as shown in FIG. 14 has appeared

after the user attempted to add a text document from Richard
Mander (dated Apr. 19, 1991 and regarding desion compe-
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tition 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 sclects 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”

10C USCr miay ootail e

command) or addine a document to a ﬁ]]P that

command) or adaamg a cocument

or items “dated Apr. 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 o collect ites “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 documecnt. Similarly, if the user sclects the option of
collecting items which are dated Apr. 19, 1991, the system
will colleet documents which are dated Apr. 19, 1991 into
the pile which is controlled by this script. Typically, the user
will select any of these nnt1nnq hv manInn]ahnU the cursor
control means to 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 opti i
check box 699 and select that option by depressing and

releasing the mouse button. This causes the system (after the
user selects the command) to pull in all documents into the
pile controlled by this script which contain “design compe-
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tition update” in the regarding line/ﬁeld of the document. In
this manncr, the system may automatically classify infor-
mation 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 window 601 contains a list
provided by the system which indicates the most unique
used words in the particular document from Richard Mander

the Jds ent wh Was a e 3 the nile an e
the document which was added to the pile and then

raws
\J;U
caused the system to display the script window 601 on the
display screen 22). As will be described below, the systom

can provide a ranked list of the most frequently used words
in a document which also best characterize the document
relative to all other documents in the file system of the
computer. This is done by the use of, in one implementation,
the vector described below for the document. In this
implementation, each word listed in region 611 is one
component of an n dimensional vector which describes the
document and provides a representation of the contents of

the document. As shown in script window 601

the document. As shown in sc the word

1, the

“design” is the most characteristic word followed by “com-
petition” and “interface”. The system provides this listing in
region 611 and the user may scroll through the various words

by usmg the scroll bar 629. lhe scrolhng ot the contents of 4

region 611 is accomplished in the normal manner of the prior
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 modified such that the representation of the pile

(e.o. the nile’s
&8

take into account the words selected by the user.
Alternalively, 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 thc new
document from Richard Mander which was added to the pile
by the uscr before the script window 601 was displayed. For
example, the user could sclect “competition” and the word
“children” and these words would then appear in region 612;
when the user selects “add to script” button 620 this causes
the system to update the script for the piie causing the
internal representation of the nile to be modified in order to

niernal <senlation ¢ e pLe 10 be MOCieQ 1 oracr

vector). as described ]'\p]r“xl, is modified 1o
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allow the user to control the way the script behaves in the
computer system. The selection ol 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

“anmna
canned”

ocortain

cortain
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 Ser. No. 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 ol this application. These labels provide a
programmable means for causing the execution of a series of
instructions and may include, for example, a requircment

that all documents in a pile be dated after a certain date.

criteria snecified by the user and the user
Criteria speCiileh Oy e UsCr and ine user

Once the user has determined and selected the various
criteria which are to be used to modify the internal descrip-
tion of the pile (pile’s script) then the user may indicate to
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the system that the script should be modified by selecting the

LN o serint” huttan A, 1 7.
add to script” button 620 and then by selecting the okay

button 623 which causes the execution of the script wherein
the system checks for documents managed by the filing
system which match the modified script. If the user docs not
like certain criteria which have been previously selected, the
user may cancel the selection by selecting 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 will then be used to modity 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 seript window similar to window 601 while
not adding to a pile, then the user desires to modify the script
of the pile; this is accomplished by entering commands into
a script window in a manner similar to that described for
window 601.

The manner in which the filing system of the computer
takes into account the representation of each document and
cach pilc and performs the various operations with piles
which have been described above, will now be described by
referring to the various flow charts of FIGS. 15 through 21.

FIG. 15 shows one method according to the present

invention for creatino th
invention for creating the internal representation used by the

filing system in organizing piles, which internal representa-
tion is for each document in the filing system (or for a certain
selected group of documents as specified by the user) and for
every pile maintained in the filing system (or for piles which
have been selected by the user to have their internal repre-
scntation determined) Typically, the filing system will per-
form for every documcnt (usually user
documents, not system documents such as operating system
files) 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 FIG. 18 must be annlied to everv docu-

method shown in FIG. 15 must be applied to every docu
ment 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 modificd document is considered a
new documcnt as wcll 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 docu-
ments in the system and the designer of systems using the
present invention may want to eventually (e.g. in back-
ground processing on the computer system) recompute cach
document’s vector and cach pile’s vector in this circum-
stance also. If there is a new document in the computer
system processing proceeds to step 703 in which the com-
puter system counts the number of times certain words arc
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 representation of the
contents of any document. Therefore, these words (referred
to as “stop words™) are discarded in analyzing and mr‘]PYmU
documents. This may be accomplished by the system estab-
lishing a “stop word” table which is examined for each word
in a document which is being indexed. The system should
also “stem” each word being indexed in order (o prevent
unnecessary redundancies between the singular and plural of
a word (e.g. “horse” and “horses™) and different tenses of a

verh and other technignee which
verb and other techniques which are known in the art may

be applied for stemming the words (¢.g. child and children
would be considered the same word). During indexing of
cach document, the system adds a new (non-stop) word to a
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table of unique words for the document or if the word is

already in the document’s table the system increments the

count component for that word in that table. It will under-
stood that this table will be maintained for a document
during indexing and the table contains 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 (indexes) a global document fre-

qnpqm, table which contains a list of all non- stop words used

in all documents managed by the filing system of the present
invention. Also during indexing a document in step 703, the
global document frequency table is updated in the following
manner. That is, step 705 is typically performed at the same
time as step 703 although it need not be. For each unique
word in a document the system adds the word or increments
the count for the word in the global document frequency
table but only for the first time the unique word is found in
the documcnt. This global document frequency table is
mamlamed for all documents in the system which are to be

ed and shows the number of documents in the system

ced and shows the number of documents in the system
which use the particular word. If during indexing a unique
(non-stop word) is found which is not in the global docu-
ment frequency table then the word is added to that table but
only for the first time the word is found in the document.
That is, subsequent uses of that word in the same document
will not cause a modification of the global document fre-
quencey table. If that same word is found in another docu-
ment then, during indexing of that other document, the
system increments the count for that word in the global
document frequency table, thereby indicating that the word
is contained in two documents.

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
This is

cach of the certain words in the new document

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
yumv, 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 [requency count
table will then be completed. In the second phase the

document vectors are calcunlated,

is shown as sten

SRR T e ”“’I”
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 fi 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.

wt

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 ratio is sometimes referred to as the term frequency (tf)
of the word divided by the document frequency df of the
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word (tf/df). T'his ratio provides a weight for the particular

word for this document as shown in step 709. Typically these

individual weights are normalized in the manner shown
below. Then the system will typically sort, in step 711, the
normalized weights of a particular documenl Lo select a
predetermined number of strongest normalized weights. The
vector for the document is the collection of the predeter-
mined number of strongest normalized weights. In a typical
cmbodiment, 58 to perhaps an unlimited number of the
strongest weights (which represent 50 to an unlimited num-
ber of the most characteristics words of the document)
would be used for the document’s vector. If an unlimited

number of weiohts is used, the svstem will tend to onerate

number of weights is used, the system will tend to operate
slower. At this point, the system has the information neces-
sary to display the proxy shown in FIG. 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 displayed in this proxy (together
with, if desired, words in preselected fields of a document,
“To”, ctc). At step 717, the system determincs
whether the new document is part of a pile. If it is not
processing loops back to node A (701) which is a waiting
node in which the system waits for a new document in the

ﬁ]lng svstem of the r‘r\mpntpr If the new document is parto of

a pile then processing proceeds to step 719 in which the
internal representation (e.g. a vector) for the pile is deter-
mined. This representation may be any one of several
possible types, including the average of all document vec-
tors in the pile (which is representative of the internal
context of the pile) or the pile’s representation may be
designated 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 vector) or the pile’s vector may be
designated by certain key words having user established
weichts, It will be 2hprPr‘12fPr1 that if the method 700 for

ights ill be reciated that if the method
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
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 avail-
able in the information retrieval art. See, e.g. “Term-
Weighting Approaches in Automatic Text Retrieval,” G
Salton and C. Buckley, Information Processing &
Management, Yol. 24, No. 5, pp. 513-523, 1988. 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 w61gm for a particular word
(“tw,”) in a particular document is determined according to
the formula:

qgugtam of the
Sysieii o1 ine

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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n=df for the word “1” (df is document frequency for
word “i” from the global document frequency table)

tf=term frequency for the “ith” non-stop word in the
particular document

a=number of unique non-stop words in the particular
document (i.e. the number of components in the
vector for the particular document)

n,=the df for the particular word having its normalized
weight being determined

tf,=f (term frequency) of the particular word in the
particular document; twl is the normalized weight
for this particular word in this particular document

Other implemcentations may be used according to the
needs of the system designer.

FIG. 16 shows a method for performing the operation of
browsing of a pile. From node E, the system begins 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 will
be appreciated that the system will typically monitor the
PUblllUll Of T.llC Cursor lll dlly one Of T.llC llldlly W?lyb KUUWll
to those in the art. If the cursor is not pointing to the pile
processing loops back to node E. If the cursor is pointing 1o
a pile then processing proceeds to step 752 in which the
computer determines whether the cursor has continued to
point to a document on the pile for a predetermined period
of time. If not (¢c.g. cursor moved away from pilc) 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
FIG. 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 conlinues 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 to 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 DCICLLCU UULL[IUCUI. lb dlbU Lllbpldycu lll I.UC VICW 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 bution, the COD.‘[puLcr system continues to
determine whether the cursor is pointing to the pile (step
760); if not processing loops back to node E and otherwise
processing loops back to step 755.

As noted above, the system provides variou
user invoked actions on piles in order to assist the user in
organizing the documents stored stored in the user’s filing
system on the computer. The various ways in which the
system of the present invention performs these functions
will now be described with reference to FIG. 17. FIG. 17
shows three distinct processing flows from three nodes (G,
G1 and G2). 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 system or some other user action so
that cntry may occur into the flow chart of FIG. 17 at any
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node point, such as node point G, G1, or G2 depending on

the action by the user. Processing begins from node G at step

801 which determines whether or not the user has given a
document to the system to file in existing piles. This may
occur by the user providing a “put away” instruction to the
filing system after selecting a document to be put away. If
this occurs, then processing proceeds to step 803 in which
the system attempts to find a pile with the closest pile vector

to the document’s vector and n]nr‘Pc 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
similarity is determined by computing the unit dot product
of the pile’s vector and the document’s veclor. A syslem or
user supplied predetermine threshold may then be used to
comparc against cach dot product and the highest dot
product above the threshold will indicate which pile to place
the document into. Altcrnatively, the document (copics
thereof) or aliases (pointers) thereof may be placed into all

i Diles which »nroduce dot vroducts with the document’s
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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
instructs the computer system to perform this function
automatically. That is, the user may instruct the filing system
on the computer to always be active in putting away docu-
ments into piles rather than doing this only when specilically
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 a pile

vector shown below:

nch proguee gel proQucis 1tn the document's

Document Vector Pile Vector

index tw index tw
5 0.1 5 0.2
27 0.2 16 0.17
503 0.15 257 0.17

600 — — —_

Each index may be a pointer/index to an entry to the
global document frequency table where the index “5” is for
one word in the table and index “27 is for anther 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 docu-
ment and the content of the pile, for this example is
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: 0.1x0.2=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 ather nileg
and other piles.

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 document which should be
used 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 a pile on the basis of
that “seed” document, processing proceeds to step 807 in
which the system uses the vector of the sample document to
find all documents which are closer than the preselected
threshold based on the intcrnal rcpresentation of cach
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document, such as the document’s vector. Copies or aliases
of cuoch docuimentg are atorad in the nilae which wag o tad
of such documents are stored in the pile which was created

from the sample document.

Step 809 may occur from an interrupt to the system or a
command to the system; this interrupt may occur from the
action of adding a document to the pile when the user has
instructed the system to monitor the addition of documents
to a pile having a script where the internal representation 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 indicate a warning to the user
that a ncwly added document to a pilc docs not match in a
close enough manner (determined by a similarity measure-
ment being compared to a preselected threshold), which
warning gives the user an opportunity to remove the docu-
ment from the pile. It is noted that the user could actually
instruct the computer to ignore any such steps which in
effect results in an automatic “no” to the decision made at
siep 811. If the user has instructed the filing system io
monitor the addition of documents to a pile having a script,
then step 809 will be invoked when the user adds a docu-
ment to such a pile which does not match the document. In

other words, the scrint of the sile does not closely mateh the
ST WOTIGS, 1 sCript Of e plie GOCs Nt Ciostiy maitca tac

internal representation of the document. If this occurs pro-
cessing proceeds to step 811 in which the system displays a
dialog box or window to the user asking the user whether the
pile’s script should be modified. This dialog box or window
may be similar to the window 601 shown in FIG. 14. If the
user indicates that the pile’s script is to be modified, pro—
cessing proceeds to siep 813 in which the sysiem displays
existing criteria and/or the script for the pile. Alternatively,
the script and criteria could be displayed in step 811 with a
decision box requiring the user to decide whether or not to
just add the document to the pile or modifly 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 FIG.
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 accept-
able. 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 vector.

After gteny 810 the gygtem nroceeds back to monitoring anv
AL 5ICp &2, 10C Sysien proceeas 0ack 1o monionng any

of the various actions/interrupts which cause entry into the
processing shown in FIG. 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.
FIG. 18a shows a method of the present invention for
creating subpiles from a pile or other selected set of docu-
ments (¢.g. documents within a folder). This method would
be invoked in various ways by the user or perhaps under

gvstem control automatically fe.o. as a
system Coniro: auiomalicany {(&.g. as a

where the user requests the search results pile to be pro-
cessed into subpiles after the search). For example, the user
could place a pile such as pile 550 into the visualization
window 551 shown in FIG. 134 and then select the com-
mand pile by content causing the system to respond, as
shown in FIG. 135 with four subpiles created by the system.
If the system determines, in step 851, that the user wants to
create subpiles from a pile, then processing proceeds to step
853 in which the system determines whether there any
documents which arc left in the original pile. If no docu-

gearch
searcn

regult of a
resuit of a
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ments are left in the pile processing proceeds through node

T2 to stens 71 Tn the heoinnine of a
ra G 5P &/4. 1l 108 Ooeginning O1 &

typically documents will be remaining in the pile and thus
processing proceeds to step 855 in which the first document
is taken from the pile and is designated as the current
document. Then processing proceeds to step 857 in which
the system compares the similarity of the current document
to each existing subpile. This can be done in many different
ways as described above, including the calculation of the dot
product between the vector of the document and each
subpile’s vector. The similarity measure, which may be the
dot product described above, is compared to a threshold
which mav he cotablichod by tho cuctom or by the uger Eaor

which may be cstablished by the system or by the user. For
example, the user may be presented with a graphical slider,
the knob of which may be selected and moved along the
slide to vary the threshold which will then vary the amount
of subpiles which are created by the system during the
process of subpiling. In the case of the first document from
a pile this test in step 859 will result aulomatically in the
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piles. After the first document in the pile, the test in step 859
will determine 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
of the subpile. If processing procceded through step 861,
then it loops back to step 853 as shown in FIG. 18a.

If 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) Uy
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 Lo 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 simi-
larlty score for the entire subpllmg system, which is initial-
lLCLl at zero pllU[ to ch,luulug, lllC pIULCbb buUWLl lLl FIU
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. Asin
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 docu-
ment was added) to the running total for the system. Fol-
lowing step 867 or 869, processing loops back to node F1
and the various steps described above. It is noted that if the
documert is to be added to more than one subpile, either a
copy of the document or an aliases/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 aliacea/nointer of a file in a subhdirectory or folder
& ii© OF an ai1asCs/poinicr O1 a 11iC 11 & SUBGIreCiory Or 101GLeT.

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 are any
subpiles which contain only a single document. If no such
subpile exists then proccssing procceds to node F3 which
results in step 876 being performed, otherwise, processing
proceeds from stop 871 to step 873 in which a miscellaneous
subpile is created. Then, in step 874, each document from a
single document subpile is transferred to the miscellancous
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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. This 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;
obviously, in the first pass through this step, the system will
place all documents back in the original pile by proceeding
to step 877 and lhen back to node F1, repeating the process

record of the vrior total
ICCora Oi tac prior iotal

whilc maintai storasc a
WiiliC 11;auu¢u;u;;5 n siorage a

similarity score. It will be appreciated that this total simi-
larity score is only for documents in the original pile and
only for similarity measurements between those documents
and subpiles created during the subpiling process described
here. The test in step 876 may include a comparison to a
threshold where the difference, which should be an
IUIPIOVCIUCLIL UCT.WCCH I.UC p[lUI o Ldl Systclll bllJ_llldlll.y SCore
and the current total system similarity score is compared to
a threshold and if that dilference does not exceed the
threshold, then no effective improvement has occurred and
processing is completed. A designer of a system using the
present invention may decide that it is efficient and reason-
ably accurate to merely repeat the process of subpiling only
once or some fixed number of times rather than attempting
to access an improvement at the end of each subpiling pass.

FIG. 18b shows an alternative subpiling process accord-
ing to the present invention where the user chooses the
number of S‘uupues which are to be created from the original
pile. This is typically done in order to 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 diflicult for the user to
manage and organize the piles created in this manner. The
process of FIG. 18b beings at stop 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 puc, 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 (¢.g. the document’s vector is

nged for the cuhnile’s vector)
useh 10T 0C SUopuLe 5 VECIOL).

Then nrocessine nroceeds
10€0 Processing proceeas

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 pile to
all existing subpiles This is done in the fashion described
above wherein the internal representation of each document
is used with the internal representation of each subpile to
compute a similarity measurement between the document
and cach subpilc. The total similarity for a document to all
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existing subpiles is a summation of each similarity mea-
surement between the document and all existing subpiles.
Thus, for example, if four subpiles exist when the compu-
tation is made, four dot products may be computed as the
similarity measurement, each dot product being between the
document’s vector and the seed vector of the four existing
subpiles; these four dot products are then added together to
provide a total similarity measurement for the document.
Then in step 8806, these total similarity measurements for
each document are sorted. The document with the least total
similarity in this sorted list is removed from the pile in step
888 and a new subpile is created with this document as a
sccd as shown in step 899 and the processing continucs 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 proceeds to step 891 which
determines whether there are any documents left in the
original pile. If the answer is no, the process is completed.
However, if the answer from step 891 is yes processing
PIULCCUS to ble 073 J_ll Wlllbll I.llC Systelll ldKCb I.UC lllbl.
remaining document from the original pile and labels it the
current document and then proceeds Lo step 895. In step 895,
the system compares the similarity of the current document
to each existing subpile and then in step 897, the system
sorts the matching subpiles by similarity to the current
document. In step 899, the system adds the current docu-
ment to the best matching subpile and proceeds back to step
891. The forgoing description of the process of subpiling
from an original pile has been described with reference to a
specific procedure; however, using known information
retrieval technology, other implementations 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 accord-
ing Lo either of the methods shown in FIG. 184 or 185 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 docu-
ment (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 subdirectories/folders. This method is
shown in FIG. 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
whether the user wishes to define a set of terms or to specify
a sample document. It will be appreciated that, other pos-
sible 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 step 905 a virtual document vector (or other repre-
sentation of the terms) for the set of terms {(and their user
selected weights, unless by default the terms are equally
weighted). That is, the user specifies terms and then those
terms arc uscd to specify a vector of a virtual document

guestion askinoe the user
question asging ine user
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which is used later when processing. Processing 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 searching and obtaining a list of the
documents or automatically create a pile containing the
search results) then processing proceeds from step 901 to
step 907 in which the system requests the user to specify the
sample document; if no sample document is speciﬁed pro-
CCSSlﬂg lUUPb Udbh to llUUC k/ Wdlllllg LUI an llll.CllLlpl. or
other instruction indicating to begin the search process.
After the sample document is specified in step 907, the
system proceeds to step 911 in which it compares each
document’s vector {or other representation of the documcent)
in the system with the document vector (or other
representation) of the sample document or the document
vector (or other representation) of the virtual document
created in step 905. This may occur by any of a number of
ways of determining a similarity measure, including by
determining the unit dot product of the sample document’s

vecior dgdlllsl the vecior UL d_ll UUL/LUIICUI.b lLl lLlC SyblClll ll 2

will be appreciated that alternative similarity measures or
search routines 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 comparison can
climinate documents which arc not closc cnough 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 list may be limited by the
comparison agamst a preselected threshold as described
above. Then in 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 pro-
ceeds back node € which waits for a
from the user. Alternatively, the pile may be divided 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.

FIG. 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 organization of piles within
the following system. This method begins in step 951
wherein the user selects a pile and then in step 953 selects

command 1o search
command o searcn

a methad of vigualization such ag the vigualization window
a mMenoa O1 VisuailZalion sucil 4s o visuailZaluion winGow

551 shown in FIG. 134. This causes 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 docu-
ment 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 omne. llldl lb I.UC LUlU[ UL l.llC uOCUTHeHL lb COTreidwu WILU
the age of the document in the manner described above. This
is done typically by determining the range of dates for the
cntire pile by determining the oldest document and the most
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recent document (and thereby determining the range) and
thereby determining the range of the variable saturation for
a particular color (e.g. 256 different saturation values for a
given luminance and hue of a color). 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
hwe of a color). A document with a date in the middle of the
date range would have half of the saturation 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 sclect “color by
content” in step 961 in the manner described above in
conjunction with FIG. 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
by 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 by the using the
unit dot product of the two vectors in the manner described
above. The computer would determine 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 closcly matches the pile’s internal
representation (e.g. pile’s vector) and the smallest dot prod-
uct 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 wiih a particular document
and thus different saturations of a given color at the same
luminance and hue may be supplied to the different docu-
ments according to their dot product. In other words, the dot
sroduct for a
product for a
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
UL I.llC plUbClll lllVCllllUll ll. lb llUI.CU l.lldl. I.UC UIUC[ UL llldlly
of the steps shown in FIG. is not critical to the invention and
these steps may be practiced in other sequences which are
not shown.

In order to summa
1 OYGEr 10 sumimarize oo

particular

particular document maps 0 a

with piles. FIG. 21 represents a flow chart showmg this
typical example; the order of many of these steps is 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
dUUi.HeI llllb llaS Deeﬂ UEJSCILUCU abOVC in LOHHeCLlOH VVU.L[
FIG. 3 and other figures. The user may also create a pile by
selecting two different documents and selecting a command
available in the computer system to create a pile. Next the
user in step 1003 moves the newly created pile by position-
ing 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 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 position-
ing the cursor over the base of the pile. The system responds
in step 1009 to the actions of the uscr in stecp 1007 by
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opening a pile window with the contents of the pile dis-

nlaved in that window or alternatively by gnreading out the
played 1n that window or alternafively by spreading out the

documents in the form shown in FIG. 8d. An example of a
pile window containing the contents of the pile is shown
I'lG. 8a.

In step 1011, the user may close the pile window by
positioning the cursor over the close box and signalling a
seleciion or by using any oue of the viber known technigques
for closing a window in a graphical user interface. Then in
step 1012, the user selects a document which is not in a pile
and drags it to the top of an existing pile to add it to the pile.
This is typically done in one of many ways for moving a
document in a filing system having a graphical user
interface, such as positioning the cursor over the icon of the

document and selecting the document and keeping the

document selected while the cursor is moved thereby mov-
ing 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 Ihe documenl was added is a scripted pile and since
not match the current criteria of the pile. The user selects in
step 1015 to modily the pile’s script. This takes place in step
1017 in which the system modifies the pile’s script on the

hasis of the user’s input. Fo
Oasis ob e user's impul. o7 eXampie, 1 Uusel SpecCliics

particular criteria to use in modifying the pile’s script such
as scleeting two unique words from the added document or
by using a particular label such as the label 614 shown in
FIG. 14.

Then in step 1019, the user instructs the system to add
documents to the pile on the basis of the pile’s modified
script or the sysiem does so automatically afier modifying
the pile’s script. Whether automatic or upon user instruction,
the system adds to the pile on the basis of the new script in
step 1019. The computer may display an animation of
document icons moving [rom 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 sub-
piles on the basis of the contents (rather than for example the
dates of the documents or other criteria upon which subpil-
ing may be based). The system responds in step 1623 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

tha nldest document The nger in gsten 1020 thon remaves a
¢ CuGeSEL GOCUMPOIL. 140 USCT 10 SiICP Avar talhn rémoves a

evammnle the ncer gnecifie

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 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 interaction with piles accord-
ing to the present invention will now be described by
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referring to FIGS. 22a, 22b, 22¢, 22d and 22e. As shown in

thegse ficures

the method and annaratus of the nresent
these nigures,

the method and apparatus of the present
invention may be applied to an object oriented programming
environment where the use of piles is made for program-
ming documents which are not the typical text/based office
document, even though programming files contain text. As
shown in FIG. 224, 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
similar to the objects in the find box 2202 provided they are
not present in the discard box 2203. That is, the discard box
2203 acts as a “not” boolean logic scarch parameter. The
results window or box 2204 shows the results of a search
which have been automatically placed in three subpiles
according 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.

FIG ALU bLlUWb a IUClllUU dLlLl dppd[dl.ub UL LLlC pICbClll
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 enecify the cearch query fe

which specify the search query (e.g. by using cither internal

by using either internal
representation of either pile as the search query). That is, the
internal represcntation of pile 2219 is OR’ed together with
the internal representation of the pile 2220 so that objects
which are similar to either internal representation of either
pile will show up in the results window 2204. As shown in
FIG. 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.

FIG. 22¢ 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.

FIGS. 22d and 22¢ show a use of the invention in

connection with media ghiccte which renrecent digitized
Conneciion wiil media O0jeCls Wil represent Gigiizea

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

e A1 AR il il I ™ _
o1 AAJA WILLIL LIC llLlU LOUX AAUA 1ac byblCLl Cprllub

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

cage t
<ase,

he four nileg shown in the resulte windoyw 2204 of
¢ I0Ur puls 500WI 1 Wi roSULs WiIGoOW aavs O

FIG. 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 FIG. 22e to look for
certain items which are desired. As shown in FIG. 22¢, the
user has browsed the pile 2233 to find a particular digitized
movie, the indicia or proxy 2238 of which is shown in the
view cone 2237 as shown in FIG. 22e. It will be appreciated
that the proxy in the case of a movie may actually be an
animated dicon of the digitized movie in that various frames
of the movic may be displayed rapidly in sequence in order

APMW0010238



US 6,613,101

37

to convey the impression the movie normally conveys when
it is played. Similar techniques may be employed for other
multimedia objects, such as digitized sound, etc.

The foregoing method and apparatus of the present inven-
tion may be conveniently implemented in a computer pro-
gram in a computer system that is based upon the flow charts
described above. No particular programming language has
been indicated for carrying out the various procedures
QCSCIIUCQ UCL«dleC ll. lb LUUblUC}ICU llldl. I.UC UpCldl.lUllb, blcpb
and procedures described above and illustrated in the
accompanying drawings are sufficiently disclosed to permit
one of ordinary skill in the art to practice the invention.

Marcow,
V1OTCOV

or. there arc many computers and operatine svstems
©r, LOCIC arc many compulcrs ana operating sysicims

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 com-
puter systems, it should be understood that the figures are [or
illustration only and should not be taken as limitations upon

the invention
e inveniion.

Tt is contemplated that manv chaneces and
1t 15 contempaated tgal many <ianges and

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

We claim:

1. A method for organizing and Viewing information in a
compuier filing system having a display device first
plurality of documents, said method comprising:

displaying a graphical iconic representation of a collec-
tion of said first plurality of documents;

R
dudl a

displaying a first indicia of a first document of said
collection by selecting a first position from said graphi-
cal iconic representation, wherein said first position on
said graphical iconic representation is capable of being
at any one of a plurality of locations on said graphical
iconic renresentation and wherein said ce]er‘tlnn from
said graphical iconic representation comprises posi-
tioning a cursor on said graphical iconic represcentation;
and

displaying in series a second indicia of a second document

and a third indicia of a third document by positioning
said cursor [irst on a second position on said graphical
iconic representation next on a third position on said
graphical iconic representation.

2. Amethod as in claim 1 wherein said indicia is displayed
adjacent to said graphical iconic represcntation of said
collection.

3. Amethod as in claim 1 wherein during said displaying
in series said second indicia and said third indicia, said
graphical iconic representation is concurrently displayed.

4. A method as in claim 3 wherein said second indicia is
displayed adjacent to said graphical iconic representation
and said third indicia is displayed adjacent to said graphical
iconic representation.

5. An apparatus for organizing and viewing information in
a computer filing system having a display device and a first
plurality of documents, said apparatus comprising:

means for displaying a graphical iconic representation of

a collection of said first plurality of documents;

a colieclion of sdig Arst piy O aocuments;

means for displaying a first indicia of a first document of
said collection by selecting a first position from said
graphical iconic representation, whercin said first posi-
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tion on said graphical iconic representation is capable

of beino at anvy one of a nluralitv of locations on said
ol belng at any one of a piurantly of iocalions on sald

graphical iconic representation and wherein said select-
ing from said graphical iconic representation comprises
positioning a cursor on said graphical iconic represen-
tation; and

means for displaying in series a second indicia of a second

document and a third indicia of a third document by
positioning said cursor first on a second position on
said graphical iconic representation next on a third
position on said graphical iconic representation.

6. An apparatus as in claim 5 wherein said indicia is
displayed adjacent to said graphical iconic representation of
said collection.

7. An apparatus as in claim 5 wherein during said dis-
playing in series said second indicia and said third indicia,
said graphical iconic representation is concurrently dis-
played.

8. An apparatus as in cla
is displayed adjacent to said graphical iconic representation
and said third indicia is displayed adjacent to said graphical
iconic representation.

9. A computer readable medium containing executable
computer program instructions which when executed by a
computer system cause said computer system to perform a
method for organizing and viewing information in a com-
puter filing system having a display device and a first
plurality of documents, said method comprising:

displaying a graphical iconic representation of a collec-

tinon of said firet nluralit
ton o1 saia nrst piurait

aim 7 wherein sa

id second indicia

tv of documents:
Ol aocuments;

displaying a first indicia of a first document of said
collection by selecting a first position from said graphi-
cal iconic representation, wherein said first position on
said graphical iconic representation is capable of being
at any one of a plurality of locations on said graphical
iconic representation and wherein said selecting from
said graphical iconic representation comprises posi-
tioning a cursor on said graphical iconic representation;
and

displaying in series a second indicia of a second document

and a third indicia of a third document by positioning
said cursor first on a sccond position on said graphical
iconic representation next on a third position on said
graphical iconic representation.

10. A computer readable medium as in claim 9 wherein
said indicia is displayed adjacent to said graphical iconic
representation of said collection.

11. A computer readable medium as in claim 9 wherein
during said displaying in series said second indicia and said
third indicia, said graphical iconic representation is concur-
rently displayed.

12. A computer readabie medium as in claim 11 wherein
said second indicia is displayed adjacent to said graphical
iconic representation and sald thrrd indicia is drsplayed
adjacent to said graphical iconic representation.

13. An apparatus for organizing information in a computer
filing system having a display device and a first plurality of
documents, said apparatus comprising:

means for displaying at some time on said display device

a graphical representation of a first document and a
graphical representation of a second document from
said first plurality of documents;

means for creating a collection of documents comprising

{

a gocond nlurality of doecnimentg I—\n‘11v\
a SeCona piuiaiity 01 GOCUMCHis davll

ment and said second document;

means for determining for said collection at least one of
(a) an internal collective representation or (b) a uscr
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defined specification, wherein said internal collective

renresentation is based on internal revresentations of
representalion 15 vaseG on inlernai representalions oI

said first and said second documents;

means for displaying a graphical representation of said
collection of documents on said display device; and

means for viewing at least one of the documents in said
collection by displaying an indicia of said at least one
document by selecting, from said graphical represen-
tation of said collection, said at least one document
wherein said viewing compriscs pointing a cursor on
said display device at a graphical representation of one
of said documents in said collcction for a predeter-
mined period of time to reveal an indicia of said

document in said collection and wherein said indicia

has multiple pages for a multiple page document and
wherein the user views the multiple pages of said
indicia by signaling to the computer to move from page
to page of said indicia.

14. An apparatus for organizing information in a computer

system having a display device, said apparatus comprising:

means for displaying at some time on said display device
a representation of a first document and a representa-
tion of a second document;

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

means for determining for said collection of documents at
least one of (a) an internal collective representation or
(b) a first user defined specification, wherein said
internal collective representation is based on internal
representations of said first and second documents;

means for displaying a graphical representation of said
collection of documents; and

means for determining a further internal representation of
said collection when a third document is added to said
collection based on one of: (a) an internal representa-
tion of each of the documents in said collection, or (b)
said first or a sccond uscr defined specification 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 repre-
sentations of said first document and said second docu-
ment are graphical representations and wherein said
further internal representation of said collection is one
of said first and second user defined specifications
defining a selected 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 selected user defined specification, and wherein,
after the user has indicated to add said fourth item to
said collection, said computer system prompts the user
o de e whether the four 11S to be added to

said collection without modifying said selected user

defined specification or the fourth item is to be added
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document for said collection of document and wherein

said commuter svstem searches said first slurglity of
5a10 computer system searcnes saiG Hrst piuraity of

documents based on said first document to find said
second document; and

means for displaying a graphical representation of said

collection on said display device.

16. An apparatus as in claim 15 further comprising means
for viewing at least one of the documents in said collection
by displaying an indicia of said at least one document by
selecting, from said graphical representation of said
collection, said at least one document.

17. An apparatus as in claim 15 further comprising means
for creating a representation of said collection of documents
based on an internal representation of said first document.

18. A computer readable medium containing executable
computer program instructions which when executed by a
computer system cause said computer system to perform a
method for organizing information in a computer filing
system having a display device and a first plurality of
documents, said method comprising:

displaying at some time on said display device a graphical

representation of a first document and a graphical
representation of a second document from said first
plurality of documents;

creating a collection of documents comprising a second
plurality of documents having said first document and
said second document;

determining for said collection at least one of (a) an
internal collective representation or (b) a user defined

specification, wherein said internal collective represen-

tation is based on internal representations of said first
and said second documents;
displaying a graphical representation of said collection of

documents on said display device; and

displaying an indicia of said at least one document by
selecting, from said graphical representation of said
collection, said at least onec document wherein said
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 reveal an indicia of said document in said
collection and wherein said indicia has multiple pages
for a multiple page document and wherein the user
views the muitipie pages of said indicia by signaling io
the computer to move from page to page of said indicia.
19. A computer readable medium containing executable
computer program instructions which when executed by a
computer system cause said computer system to perform a
method for organizing information in a computer system
having a display device, said method comprising:
displaying at some time on said display device a repre-
sentation of a first document and a representation of a

viewing at least one of the documents in said collection by

55 .
and said selected user defined specification is to be Scc.ond documc.nt, . .
modified. creating a collection of documents comprising said first
15. An apparatus for organizing information in a computer and said second documents;
filing system having a display device and a first plurality of determining for said collection of documents at least one
documents, said apparatus comprising: 60 of (a) an internal collective representation or (b) a first
means for displaying at some time on said display device user defined spe.c1ﬁ?at1on, wherfam said internal COl.leC-
a graphical representation of a first document; tive representation is based on internal representations
P I g .
means for creating a collection of documents comprising ol said Lirst and second documents,
ot Tonet o cmmmemd Ao X o £ g dienlavinog a oranhiral renrecentatinn af caid enllactinn nf
alL 1casl a >SCCoUU JUCULIICIIL dluu »Sdla ISt doCullceIt, MiSplaylils d slaplibal IVplvsbilitd WUL UL adiid LULIVA LIV UL
wherein said creating a collection comprises indicating 65 documents; and
to said computer system that a collection of documents determining a further internal representation of said col-
is to be created using said first document as a samplc lection when a third document is added to said collec-
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tion based on one of: (a) an internal representation of
each of the documents in said collection, or {b) said first
or a second user defined specification 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 and said second document are
graphical representations and wherein said further
internal representation of said collection is one of said
first and second user defined specifications defining a
selected user defined specification and wherein the user
indicates to said computer system to add a fourth item

which fourth itcm has an intcrnal

t5 said collcetion +r
wniCin iourio 1iCm nas an inicrna

to said collcction,
representation which does not match said selected user
defined specification, and wherein, after the user has
indicated to add said fourth item to said collection, said
computer system prompts the user to determine
whether the fourth item is to be added to said collection
without modifying said selected user defined specifi-
cation or the fourth item is to be added and said selected

user defined specification is to be modified.
20. A compulter readable medium containing executable
computer program instructions which when executed by a

to

aid computer sv. m to serform a
tem

se said computer sys to perform a
method for organizing information in a computer filing
system having a display device and a first plurality of
documents, said method comprising;:

computer system

J
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displaying at some time on said display device a graphical
representation of a first document;

said compuier sysicm creaiing a colieciion of documenis
comprising at least a second document and said first
document, wherein said 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 for said collection of document and
wherein said computer system searches said first plu-
rality of documents based on said first document to find
said sccond document; and

displaying a graphical representation of said collection on

said display device.

21. A computer readable medium as in claim 20, said
method further comprising viewing at lcast onc of the
documents in said collection by displaying an indicia of said
at least one document by selecting, from said graphical
representation of said collection, said at least one document.

22. A computer readable medium as in claim 20, said
method [urther comprising creating a representation ol said
collection of documents based on an internal representation
of said first document.
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