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f"\}(%‘% UNITED STAY.:3 DEPARTMENT OF COMMERCE
. » | Patent and Trademark Office

Address: COMMISSIONER OF PATENTS AND TRADEMARKS
%5 e j Washington, B.C. 20231

l APPLICATION NUMBER l FILING DATE I FIRST NAMED APPLICANT [ ATTY. DOCKET NO/TTTLE I

DATE MAILED: 11705794

NOTICE TO FILE MISSING PARTS OF APPLICATION
FILING DATE GRANTED

An Application Number and Filing Date have been assigned to this application, However, the items indicated
below are missing. The required items and fees identified below must be timilﬁ sub&{e;i ALONG WITH

THE (RA. NT OF A SURCHARGE for items 1 and 3-6 only of : or large entities or
$___ (5% Tor small entities who have filed a verified statement claiming such status. The surcharge is set forth in
37 CFR 1.16(e).

If all required items on this form are filed within the perio t%w, the total amount owed by applicant as a 'Qiarge
entity, [J small entity (verified statement filed), is $. .

Applicant is given ONE MONTH FROM THE DATE OF THIS LETTER, OR TWO MONTHS FROM THE
FILING DATE of this application, WHICHEVER IS LATER, within which to file all required items and pay any fees
required above to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied by the
extension fee under the provisions of 37 CFR 1.136(a).

1. O The statutory basic filing fee is: O missing [Jinsufficient. Applicant as a (Jlarge entity [J small
entity, must submit $ to complete the basic filing fee.

2. O Additional claim fees of $ as a O large entity, O small entity, including any
required multiple dependent claim fee, are required. Applicant must submit the additional claim
fees or cancel the additional claims for which fees are due.

3. 0 The oath or declaration:
Ois missing.
O does not cover items omitted at time of execution.

An oath or declaration in compliance with 37 CFR 1.63, ide:itifying the application by the above
Application Number and Filing Date is required.

4. O The oath or declaration does not identify the application to which it applies. An oath or declaration
in compliance with 37 CFR 1.63, identifying the application by the above Application Number and
Filing Date, is required.

545 The signature to the oath or declaration is: 3gmissing; [ a reproduction; [1by a person other than
the inventor or a person qualified under 37 CFR 1.42, 1.43, or 1.47. A properly signed oath or
declaration in compliance with 37 CFR 1.63, identifying the application by the above Application
Number and Filing Date, is required.

6. O The signature of the following joint inventor(s) is missing from the oath or declaration;
An oath or declaration listing the names of all inventors and signed by

the omitted inventor(s), identifying this application by the above Application Number and Filing
Date, is required.

7.0 The application was filed in' a language other than English. Applicant must file a verified English
translation of the application and a fee of §, under 37 CFR 1.17(k), unless this fee has
already been paid.

8.0AS$ processing fee is required for returned checks. (37 CFR 1.21(m)).
9. O Your filing receipt was mailed in error because check was returned without payment,

10. O The application does not comply with the Sequence Rules. See attached Notice to Comply with
Sequence Rules 37 CFR 1.821-1.825,

11.00 Other.
H heres se-and-an % about-thisneticoto i 'y 'plicationProcessing
ivision, Special Processing and Correspondence Branch (E03) 308-1202.

A copy of this notice MUST be returned with the response.

FORM PTO-1538 (REV. 5-98) OFFICE COPY

APLNDC00028405



=3
4860.P1365 Patent
) IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Application of:
4 Steven W. Christensen
Serial No.:  08/316,237
Filed:  September 30, 1994
For: METHOD AND APPARATUS FOR
DISPLAYING AND ACCESSING CONTROL

AND STATUS INFORMATION IN A
COMPUTER SYSTEM

Commissioner of
Patents and Trademarks
Washington, D.C. 20231

Attention: Application Division
Special Handling Unit

RESPONSE TO NOTICE TO FILE MISSING PARTS OF APPLICATION
(FILING DATE GRANTED)

Sir:

In response to the Notice to File Missing parts of Application (Filing Date Granted)
mailed November 8, please find enclosed:

(1 a duly executed Declaration and Power of Attorney with respect to the
above-referenced patent application;

2) a check in the amount of $130.00 in payment of the surcharge of 37 C.F.R.
§ 1.16(e);

3) a copy of the Notice to File Missing Parts of Application; and

If any additional fee is required, please charge Deposit Account No. 02-2666. A

duplicate of this Response is enclosed for deposit account charging purposes.

Respectfully submitted,
BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN

Dated: é #Z/, 1994 /j}‘/

Michael §/Mallie
Reg. No/ 36,591
12400 Wilshire Blvd. | heraby certify that this pond is being depasited with the
Seventh Floor United Stawls Postal Service ‘Ii’:.; (éass.. wiait with sul'ﬁc’;::r:t par'age
- i add d to the of Paten:
{-:})88?;%81?5’9%\ 900251026 ?mz:mear;‘l’c:,oaleashingm, 0.C. 20231
on L2-2-94
Date of Deposit
Teava Lews
Name of Person Mailing Correspondence
m —da2-ay

Signature Dete
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My residence, post office address and citizenship are-as stated below, next to my name.

I believe | am the original, first, and sole inventor (if only one name is listed below) or an
original, first, and joint inventor (if plural names are listed below) of the subject matter
which is claimed and for which a patent is sought on the invention -entitled

the spacification of which

is attached hereto.
XX was filed on September 30, 1994 as
Application Serial No. __08/316,237
and was amended on

(if applicable)

| hereby state that | have reviewed and understand the contents of the above-identified
specification, including the claim(s), as amended by any amendment referred to above. 1 do not
know and do not believe that the claimed invention was ever known or used in the United States
of America before my invention thereof, or patented or described in any printed publication in
any country before my invention thereof or more than one year prior to this application, that
the same was not in public use or on sale in the United States of America more than one year
prior to this application, and that the invention has not been patented or made the subject of an
inventor's certificate issued before the date of this application in any country foreign to the
United States of America on an application filed by me or my legal representatives or assigns
more than twelve months (for a utility patent application) or six months (for a design patent
application) prior to this application.

| acknowledge the duté to disclose all information known to me to be material to patentability as
defined in Title 37, Code of Federa Regulations, Section 1.56.

| hereby claim foreign priority benefits under Title 35, United States Code, Section 119, of any
foreign application(s) for patent or inventor's certificate listed below and have also identified
below any foreign application for patent or inventor's certificate having a filing date before that
of the application on which priority is claimed:

Priority

Prior Foreign Applcation(s P
(Number) (Country) (Day/Month/Year Filed) Yes No
(Number) (Country) (Day/Month/Year Filed) Yes No
(Number) (Country) (Day/Month/Year Filed) Yes No

! hereby claim the benefit under Title 35, United States Code, Section 120 of any United States
application(s) listed below and, insofar as the subject matter of each of the claims of this
application is not disclosed in the prior United States application in the manner provided by the
first paragraph of Title 35, United States Code, Section 112, 1 acknowledge the duty to disclose
all information known to me to be material to patentability as defined in Title 37, Code of
Federal Regulations, Section 1.56 which became available between the filing date of the prior
application and the national or PCT international filing date of this application:

(Application Serial No.) Filing Date (Status -- patented,
pending, abandoned)

(Application Serial No.) Filing Date (Status -- patented,
pending, abandoned)

APLNDC00028407




| hereby appoint Keith G. Aske’f, Reg. No. 33,828, Aloysius T. C. AuYeung, Reg. No. 35,432;

Bradley J. Bereznak, Rag. No. 33,474; Michael A. Bernadicou, Reg. No. 35,934; Roger W.

Blakely, Jr., Reg. No. 25,831; Timothy R. Croll, Reg. No. 36,771; Daniel M. De Vos, Reg.

P37,813; Stephen D. Gross, Reg. No. 31,020: David R. Halvorson, Reg. No. 33,395; James P.

Hao, Reg. No. 36,398; Michael D. Hartogs, Reg. No. 36,547 Brian Don Hickman, Reg. No.

35,894; George W Hoover Ii, Reg. No. 32,992; Paul H. Horstmann, Reg. No. 36,167; Tracy L.
7 "Reg. No. 34,188: Eric S. Hyman, Reg. No. 30,139; Dag H. Johansen, Reg No. 36,172;

Stephen L. Kiry, Reg. No. 19,180; Daniel C. Maftery, Reg. No. 33,532; Michae! J. Mallie, Reg—

No, 36,591; James D. McFarfand, Reg. No. 32,544; Anthony C. Murabito, Reg. No. 35,295;
Ronatd-W-Reagin, Reg. No. 20,340; James H. Salter, Reg..No. 35,668; Robert A. Salizberg, Reg.
No. 36,910; James C. Scheller, Reg. No. 31,195; Edward W. Scott, IV, Reg. No. 36,000;
Nﬁhﬁég Joseph Skarlatos, Reg. P37,941; Maria McCormack Sobrino, Reg. No. 31,639:
Stanley W. Sokoloit, Reg. No. 25,128; John C. Stattler, Reg. No. 36,285: Edwin H. Taylor,
Reg. No. 25,129; Lester J. Vincent, Reg. No. 31,460; Ben J. Yorks, Reg. No. 33,609; Norman
Zatman, Reg. No. 26,250; Mark Aaker;-Reg.-No. 32,667; Jeffrey J. Brooks, Reg. No. 35,834;

Paul D. Carmichael, Reg. No. 18,679; Vernon Randall Gard, Reg. No. 33,886; Richard C. iu,——

Reg. No. . it T.-Martin; "Rég. No. 32,426; Hetene-S. Plotka, Reg. No. 35,981; and
Nancy R. Simen; Reg: No. 36,930; my attorneys: and Thomas X. Li, Reg. No. 37,079; and Edwin

A. Sloane, Reg. No. 34,728 my patent agents, of BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN, with
offices located at W\Lﬁi—l.{.hire Bosulevard, 7th Floor, Los Angeles, California_ 80025,

telephone (310) 207-3800, with full power of substitution and revocation, to prosecute this
application and to transact all business in the Patent and Trademark Office connected herewith.

| hereby declare that all statements made herein of my own knowledge are true and that all
statements made on information and belief are believed to be true; and further that these
statements were made with the knowledge that willful false statements and the like so made are
punishabie by fine or imprisonment, or both, under Section 1001 of Title 18 of the United
States Code and that such willful false statements may jeopardize the validity of the application

or any patent issued thereon.

Full Name of Sole/First Inventor __Steven W. Christensen

Inventor's Signature %u Y M Date _! 7// ( / ¥

Residence Milpitas, California - Citizenshfp USA,

— (City, State) (Country)

Post Office Address __1514 Mount Diablo Avenue
—Milpitas, California 95035

Full Name of Second/Joint Inventor

Inventor's Signature Date

Residence, Citizenship
(City, State) {(Country)

Post Office Address

Full Name of Third/Joint Inventor

Inventor's Signature Date
Residence Citizenship
(City, State) (Country)
Post Office Address
Rev. 12/15/93 (D1) cak 2
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f“"g{%‘\ UNITED STA  EPARTMENT OF COMME

N + | Patent and Traw.gnark Office

x Address: COMMISSIONER OF PATENTS AND TRADEMARKS
of‘j Washington, D.C. 20231

FIRST NAMED APPLICANT I ATTY. DOCKET NO/TITLE
BEL21A LT DY B0/TE CHEIE)ENSEN D4RE0.F 1265
BEAL /1103

AEELY Ter it 20 ZAFMAN
0o WL
MTH Fl

OANGELES. CA SO0 B

DATE MAILED: 11/02/94

NOTICE TO FILE MISSING PARTS OF APPLICATION .
FILING DATE GRANTED

An Application Number and Filing Date have been assigned to this application. However, the items indicated
below are missing. The required items and fees identified below must be timely submitted ALONG WITH
THE (YP%YMENT OF A SURCHARGE for items 1 and 3-6 only of Llé:}‘_ or large enities or
$ L5 For small entities who have filed a verified statement claiming such status. The surcharge is ;éi;;f;rth in
37 CFR 1.16(e). -

If all required items on this form are filed within the period set below, the total amount owed by applicﬁﬁt asa -Q-large
entity, [ small entity (verified statement filed), is A ke 7

Applicant is given ONE MONTH FROM THE DATE OF THIS LETTER, OR TWO MONTHS FROM THE
FILING DATE of this application, WHICHEVER IS LATER, within which to file all requireditems and pay any fees
required above to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied by the
extension fee under the provisions of 37 CFR 1.136(a). :

1. O The statutory basic filing fee is: O missing [Jinsufficient. Applicant as a 0 large entity [J small
entity, must submit $ to complete the basic filing fee.

2.0 Additional claim fees of § as a [J large entity, (J small entity, including any
required multiple dependent claim fee, are required. Applicant must submit the additional claim
fees or cancel the additional claims for which fees are due.

3. 0O The oath or declaration:
Ois missing.
0O does not cover items omitted at time of execution.

An oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above
Application Number and Filing Date is required.

4. 3 The oath or declaration does not identify the application to which it applies. An oath or declaration
in compliance with 37 CFR 1.63, identifying the application by the above Application Number and
Filing Date, is required.

5.8 The signature to the oath or declaration is; Smissing; O a reproduction; by a person other than
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@ Three dimensional graphic interface.

€ A method of graphically depicting the operation
of a computer. The method includes depicting a
functional aspect of a task by means of a three-
dimensional abstraction (84, 86, 88) such as an icon
and depicting the operation of the computer by
varying the appearance of the abstraction over time.
In one aspect of the invention, a window (82) dis-
plays scaled-down versions of files to indicate that
the files are open but not active. In another aspect, a
linear array of three-dimensional abstractions (84,
86, 88) is provided along an edge of the video
display, some of the abstractions (84, 86) suggestive
of a function accessible without respect to any par-
ticular application and others (88) suggestive of a
group of applications. In another aspect, a three-
dimensional abstraction is used to suggest a file

cabinet (90) having containers (92, 94) such as draw-
ers, notebooks and the like for files and other ob-
jects. In another aspect, the display includes a plu-
rality of abstractions (120) suggestive of controls of a
device being emulated by the computer. In another
aspect, a transporter is depicted by a frame (123) on
a background (125) which encloses an abstraction
{133) suggestive of data to be transmitted between
the computer and a remote location; alternately high-
lighting opposite sides of the frame, sequentially
highlighting different ones of a set of nested frames
(137, 139) and fading the abstraction between a
distinct image (133) and an indistinct image (135)
provide a visual representation of transmitting the
data to, and receiving the data from, the remote
location.
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This application is related to EP 89 113 701.0 (=
FB 2715) the disclosure of which is incorporated
herein by reference.

Background of the Invention

The present invention is directed to an inter-
face between a user of a computer and the pro-
gram or programs being executed by the com-
puter. More particularly, the invention is directed to
a graphic interface which presents a cohesive
three-dimensional appearance to thereby provide a
realistic and comprehensible view of the tasks be-
ing carried out by the computer.

To execute a program loaded into a computer,
it is necessary for the user to enter commands
which are associated with the particular program
being executed. Users who frequently run a pro-
gram are typically familiar with the commands for
the program, and can therefore enter them without
the need to refer to documentation or to be promp-
ted by the program itself in order to determine the
appropriate commands. However, with the wide-
spread popularity of personal computers and the
proliferation of software written for those comput-
ors, many users are not intimately familiar with all
of the necessary commands and protocols for the
various programs they may desire to run. As a
result, many programs are written in a "user-
friendly” format, by which the user is apprised of
the functions capable of being performed by the
program and prompted for appropriate commands
through the use of menus and/or symbols which
appear on the video screen of the user's computer.
When a user selects a particular function to be
performed, a display of the choices available to the
user within the context of that function may appear
on the screen in one of a number of possible
formats. When a particular item is chosen from the
displayed options, the user may be prompted for
additional selections that enable the function to be
carried out according to his or her desires.

As a further step toward the objective of facili-
tating the user's comprehension and access to
program functionality, some programs have em-
ployed a visual metaphor of a desktop to serve as
an interface between the user and the program. in
this visual metaphor, information relating to each
program that is being executed, as well as each
task being performed within the program, is dis-
played on a preselected area of the screen, often
referred to as a "window". The various windows on
a screen can be likened to shesets of paper lying on
a desktop. The window pertaining to the program
currently being executed, or the task within that
program that is currently being performed, is typi-
cally represented as overlaying the other windows
on the screen, in much the same manner as the
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sheet of paper or file relating to a current task
would lie on top of papers or files on a desktop
refating to other active tasks. This approach to
presenting the information to the user on the video
screen enables the user to focus upon a task
appearing in a particular window, but to be con-
scious of other tasks to be performed as repre-
sented by the visible portions of other windows
appearing on the screen.

While the use of the visual metaphor has great-
ly enhanced the user's ability to manage multiple
ongoing tasks in the execution of a program, it is
desirable to provide an improved form of graphic
interface which further increases the user's capabil-
ities in this regard. More particularly, the visual
metaphors that have been employed in the past
have been largely two-dimensional in.nature. In
other words, the windows associated with various
programs and tasks can be arranged anywhere
within the width and height of the video screen. If a
number of windows are presented at one time, it
can be appreciated that the screen can begin to
appear cluttered, in much the same manner as a
desk with a large number of papers on it. For
example, various types of muiti-tasking software
enable two or more applications to be run on a
computer simultaneously. if each application has a
number of individual windows associated with it
the video screen will quickly become filled with
portions of windows.

In a real world situation, when large numbers of
papers or files begin to accumulate on a desk, they
are often stacked upon one another, to maintain
organization. However, when windows are stacked
upon one another in a two-dimensional desktop
metaphor, the user loses sight of all but the top-
most window. Accordingly, it is desirable to give
the impression of depth, as well as height and
width to the visual metaphor, in order to provide
the user with a more realistic, and hence more
easily manageable, representation of his work load.
Further in this regard, it is desirable to be able to
provide each of the elements used in the metaphor
with the attributes of physical objscts, to thereby
provide more realistic feedback to the user as he
or she selects and operates upon individual ele-
ments to control the program.

Brief Statement of the Invention

In accordance with the present invention, a
comprehensive approach is used in the display of
graphical elements to provide increased visual ap-
peal to the user as well as increased clarity of
information. A characteristic depth, as well as
height and width, is given to each of the elements
that is employed to provide information to the user,
to thereby present a cohesive thres-dimensional
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" appearance to the entire visual metaphor which
makes up the interface. in one aspect of the inven-
tion, every graphic element, such as a window
border, an icon, or a box, is represented with the
use of at least three shades of color. The body of
the element is represented by a main, or base
color. One edge of the element, or preferably two
adjacent edges (for rectangular elements), are
highlighted with a lighter shade of color, and the
opposite edge or adjacent edges are shaded.with a
darker shade of color. This approach causes each
element to appear as if it is raised or recessed
relative to a background surface, in dependence
upon the respective edges which are chosen for
the highlighting and the shading.

In a further aspect of the invention, this ap-
proach is also applied to individual features of
symbols shown within elements as well as to the
borders of the elements themselves. Thus, the
image of an object represented within an icon
appears to be raised above or recessed below a
base surface, to provide the three dimensional ef-
fect. In a further application of this approach, ele-
ments such as boxes are appropriately highlighted
and shaded to provide the appearance of a solid
object having mass within a window, and the com-
ponents typically contained within such boxes,
such as selection buttons or bars, are highlighted
and shaded to appear as objects mounted on this
solid object.

In another aspect of the invention, shadows are
employed to provide the impression that multiple
windows are spaced from one another in a depth
direction. To further enhance the realistic impres-
sion, the edges of the shadows are contoured in
accordance with the topology of the underlying
objects upon which they are cast. To insure that
the shadows do not obiiterate underlying windows,
they can be made transparent so that the user can
determine the contents of windows lying beneath
the shadow.

Further features of the invention facilitate the
user's recognition of an active task or session
along with comprehension of other sessions that
are open but not presently active. These features
include highlighting an active window, and remov-
ing currently non-functional components from inac-
tive windows. To enable the user to distinguish
between similar files representing inactive ses-
sions, the files can be represented by scaled-down
versions of inactivated sessions, and appear in a
window or special location on the screen which is
dedicated to files. Color can be smpioyed to en-
hance the user's comprehension of transitions from
one work environment to another.

To enable the user to more easily recall all of
the files stored th the computer, including those
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providing a visual metaphor of different types of file
containers can be provided. These containers are
more readily recognizable to the user and can be
accessed with greater ease than a conventional
textual file directory, to enable the user to ascertain
and retrieve the files stored in the computer. To
keep the area of the screen as clutier-free as
possible, the window for the reduced files and the
file space can be on sliding panels that are selec-
tively removed from view and retrieved as needed.

In another aspect of the invention, various
hardware items and software functions are simu-
lated within windows on the video screen to facili-
tate the user's comprehension of operations being
performed by the computer. For example, the con-
trol panel of an item such as a tape player or a
television is displayed along one border of a win-
dow when the computer is simulating the operation
of that equipment. To control this simulated opera-
tion of the item, the user accesses control pansl
elements such as buttons to provide a more realis-
tic and familiar type of control.

Software functions are also graphically simu-
lated according to the teachings of the invention.
Transmission of data between two computers is
depicted by the gradual disappearance of an icon
representing the data from the screen of the send-
ing computer and the gradual appearance of a
similar icon on the screen of the receiving com-
puter. This metaphor is further enhanced by simuy-
lating movement of the icon away from the user at
the sending computer and towards the user at the
receiving computer, for example by sequentially
emphasizing spaces between nested frames that
surround the icon on the screen.

A further explanation of these and other fea-
tures, as well as the manner in which the invention
achieves a comprehensive three-dimensional ap-
pearance to the visual metaphor, is set forth
hereinafter with reference to specific examples and
embodiments illustrated in the accompanying draw-
ings.

Brief Description of the Drawings

Figures 1A-1C are illustrations contrasting con-
ventional two dimensional representations of
icons with the three-dimensionai approach em-
ployed in the present invention;

Figure 1D is an enlarged view of a three-dimen-
sional icon similar to that shown in Figure 1A,
illustrating the highlighting and shading of the
border of the icon in greater detail:

Figure 2 is an illustration of a window containing
various components that are presented in accor-
dance with the principles of the present inven-
tion; -
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Figure 2A is an eniarged view of a portion of the
dialog box panel illustrated in Figure 2;

Figure 3 is an illustration of a video screen
containing multiple windows;

Figure 4 is another representation of a video
display containing several windows, illustrating
the use of shadows;

Figure 5 is another depiction of a screen con-
taining multiple windows, illustrating the use of a
pinup board; -

Figure 6 is a depiction of a screen containing an
icon dashboard;

Figure 7 is a depiction of a screen containing a
file space window;

Figure 8 is a depiction of a video screen having
the pinup board and file space windows appear-
ing on sliding panels, and using one-point per-
spective to provide the impression of depth:
Figure 9 is a view similar to Figure 8, with the
sliding panels slid out of view and further illus-
trating the use of one-point perspective;

Figure 10 is a view of a video replay window
which simulates the controls of a machine being
emulated on the computer;

Figure 11 is a view of a transporter that simu-
lates the transmission of data from a computer
to a remote location; )

Figure 12 a a view of an icon image within a
transporter during a transmission operation; and
Figure 13 is a block diagram illustrating the
architecture of a system for implementing the
present invention.

Description of the Hlustrated Embodiments

As noted above, an underlying concept of the
present invention is to employ a comprehensive
approach to the three-dimensional depiction of ele-
ments on a screen, to provide the user with the
impression that the entire image being viewed has
depth and that individual objects within the image
have solidity and mass. To facilitate an understand-
ing of the invention, this concept will be described
with reference to some features of a conventional
windowing program, such as Microsoft WindowsM,
sold by Microsoft Corporation. Implementation of
the concepts underlying the invention does not
affect the functionality of the windowing program,
and therefore such aspects of the program will not
be described in detail herein. Rather, the discus-
sion of the invention will concentrate on the graphi-
cal features and visual effects provided by the
invention.

It was known in the past to apply drop shadows
to individual elements of a graphical display in an
attempt to impart a three-dimensional characteristic
to those particular elements. Basically, a drop
shadow consists of an opaque dark line appearing
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along the right hand and lower edges of an object,
such as an icon. This dark line has a constant
width, typically one or two pixels. Even when drop
shadows are employed on selsctive objects, how-
ever, the overall image appearing on the screen
still appears to be only two-dimensional in nature.
In contrast, through the comprehensive application
of three-dimensional imaging effects to all of the
elements displayed in an image, the graphic inter-
face of the present invention provides a cohesive
appearance which gives a realistic three-dimen-
sional impression.

The imaging effects which are employed in the
context of the present invention will first be ex-
plained with reference to individual components
that can appear in a displayed interface. In the
illustrated embodiments, the particular components
which are used to illustrate these effects are icons.
Figures 1A, 1B and 1C respectively illustrate im-
ages of icons for a folder, a calculator and a clock.
The three-dimensional images of these icons, gen-
erated in accordance with one aspect of the
present invention, are shown at the top of each
figure, and contrasted with conventional two-dimen-
sional depictions of the icons shown at the bottom
of each figure.

Referring to Figure 1A, the body 10 of the
element, i.e., the icon of a folder, is represented on
the video screen by means of a base, or main
color. In addition to the main color that is used for
the body 10 of the element, a lighter tint 12 and a
darker tint 14 of the main color are employed to
indicate the edges of the element in a manner
which creates a three-dimensional effect. For each
of the elements depicted in Figures 1A, 1B and 1C,
the upper and left-hand edges of the element are
indicated by a lighter tint 12, and the opposite
edges, i.e., the lower and right-hand edges, are
indicated by a tint 14 which is darker than the base
color. By means of this arrangement, a three-di-
mensional impression is created in which it ap-
pears that a light from an imaginary source is
shining over the user's left shoulder onto the ele-
ment. i desired, it is possible to highlight and
shade only two opposite edges of the icon, rather
than all four edges. For example, the top edge
could be highlighted and the bottom edge shaded,
while the two side edges are defined by the main
color. In this example, a light would appear to be
shining from a location directly above the user.

Throughout the following description of the in-
vention, the term "color” is to be interpreted in a
general sense to refer to video images displayed
on monochrome monitors as well as those appear-
ing on so-called color monitors which present im-
ages. having red, green and blue components.
Thus, reference in the text to "lighter” and "darker"
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" colors or tints of colors refers not only to ditferent

hues or tones of the colors, but also to different
gray scale values for a monochrome color.

The use of highlighting and shading on op-
posite edges of the component is illustrated with
greater clarity in Figure 1D, which comprises an
enlarged view of an icon similar to that shown in
Figure 1A. This icon differs slightly from that shown
in Figure 1A, however, in that it is provided with an
outer border or frame 13. The outer frame.is also
represented by the main color, and its edges are
appropriately highlighted, at 15, and shaded, at 17,
in a manner consistent with the highlighting and
shading of the edges of the main body of the icon
itself.

The use of the lighter and darker colors is
employed not only for the border of the component
itself, but also to indicate the individual features of
any object or symbol displayed within the compo-
nent. Thus, with reference to Figure 1A, the upper
and left hand edges of the layers of the folder 18
are. highlighted by means of the lighter tint, and the
lower and right-hand edges of the folder are
shaded by the darker tint. Thus, the folder itself
appears as a thres-dimensional object which is
raised above a surface defined by the body 10 of
the icon.

In general, the three-dimensional effect is at-
tained with the use of three color tints, a base
color, a lighter highlight tint and a darker shading
tint. In a preferred embodiment of the invention, the
highlight tint is about 35-45% lighter than the base
color, most preferably 40% lighter, and the darker
tint is also about 35-45% darker, and most prefer-
ably 40% darker, than the base color. lf desirabie,
more than one basic color can be employed. For
example, the highlighting and shading at the edges
of the folder 18 could be different colors from that
used to indicate the borders of the icon itself.

In the folder icon depicted n Figure 1A, all of
the upper and lefi-band edges of the icon border
and the individual folder features are highlighted
whereas the lower and right-hand edges of each
feature are shaded, to create the impression of
raised elements. Referring to Figure 1B, a similar
approach is employed for the body 20 of the
calculator and each of its buttons 22, to again
create the impression that the calculator rises
above the surface of the icon and the buttons
project upward from that body. However, an op-
posite arrangement is employed for the display 24
of the calculator, to create the impression that it is
recessed within the body 20. More particularly, the
upper and left-hand edges of the display are
shaded with the darker tint, whereas the lower and
right-hand edges are highlighted with the lighter
tint. A similar approach is used in the clock icon of
Figure 1C, in which the upper and lefi-hand edges
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of the clqc'k are shaded while the lower and right-
hand edges are highlighted, to create the impres-
sion that the face 26 of the clock is recessed into
the surface of the icon. A consistent approach is
used for the highlighting and shading throughout
the image, in accordance with the location of the
imaginary light source noted previously.

Figure 2 illustrates the manner in which these
imaging techniques are applied to the total display
to provide a comprehensive three-dimensional im-
pression. This figure depicts a single window 30
that may be associated with a word processing
system. The window 30 contains depictions of fold-
ers 32 relating to different files that can be opened
by the user, and a dialog box 34, which enables
users to configure the format of documents.

As is conventional in a windowing system, the
border of the window 30 is defined by a frame 35.
In accordance with the principles of the present
invention, the individual elements which make up
the frame are provided with highlighting and shad-
ing, as described in reference to the previous fig-
ures. Thus, the upper and left hand edge of each
elongated member 36 of the frame is highlighted,
and the lower and right hand edges of these mem-
bers are shaded. If the frame is provided with
corner elements 38, for example to assist in the
sizing of the window on the video ‘screen, the
edges of these elements are similarly highlighted
and shaded.

In addition to the elongated member 36, the
top portion of the window is provided with a control
menu box 40, a title bar 42, and various sizing
boxes 44. These elements can be employed in a
conventional fashion to enable the user to call up a
menu relating to basic functions associated with
the window, relocate the window in the video dis-
play, and change the size of the window on the
screen or iconize the window, for example. Again,
each of these components is provided with the
highlighting and shading to maintain the three-di-
mensional appearance of the displayed structure.
Similarly, symbols illustrated within each element,
such as the space bars on the control menu box 40
and the arrowheads on the sizing boxes 44, are
provided with highlighting and shading, to create
the impression of a non-planar topology for the
illustrated structure.

When multiple windows are presented on the
video screen it is often helpful to provide an indica-
tion to the user of the currently active window. In
the context of the present invention, this purpose
can be accomplished by changing color or shading
along the elements 36, 38, 40, 42 and 44 of the
active window. This makes the active window more
prominent and thus readily recognizable by the
user.
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To further facilitate a recognition of the active
window among muiltiple windows, the user's work-
space within the border of the windows can be
highlighted, as shown in Figure 3. To this end, the
workspace areas 31 of the other windows can be
made darker, so that the workspace 33 of the
active window is the brightest part of the screen,
and thereby easily recognizable. This approach
focusses the user's attention on the active docu-
ment, and away from other features on the screen
which may serve as distractions.

Further along these lines, components of non-
active windows which are not currently usable can
be removed, to eliminate possible distractions, For
example, when a window is inactive, its menu bar
cannot be used to perform any functions. There-
fore, it can be removed from the display, as shown
with respect to the two left-hand windows in Figure
3. With this approach, the portion of the screen
available for the ‘display of usable information is
maximized.

Another feature which can be employed to
enhance the recognition of the workspace is to
create a dark shadow effect 35 along two edges of
the workspace, such as the bottom and right
edges. This effect makes the workspace appear as
a plane positioned above the window frame, there-
by resembling a piece of paper on top of a clip-
board, or the like. If desired, the scroll bar 37 that
is conventionally employed to shift the contents
within the window can be incorporated within the
shadow 35. As shown in Figure 3, the width of the
scroll bar can normally be quite narrow, since the
user need only be aware of its presence. However,
when a cursor (not shown) is brought close to the
scroll bar, its width can increase to make it easier
for the user to grab and move it as desired. Again,
this feature maximizes workspace area in favor of
the depiction of functional components that are not
being currently employed.

In accordance with another aspect of the inven-
tion, the dialog box 34 (Figure 2) is presented to
the user as a physical structure which has mass
and solidity. To this end, the body of the box 34 is
itlustrated with a main color, and its edges are
appropriately highlighted and shaded to create the
impression that the box represents a panel 45 f
desired, the panel can be provided with a title bar
46 to assist in moving it within the confines of the
window 30. The edges of this title bar are also
appropriately highlighted and shaded in a manner
consistent with the highlighting and shading of the
panel itself.

The particular example of a dialog box illus-
trated in Figure 2 contains three main subjects,
which respectively relate to the location of the text
on the page, the spacing of lines, and the attributes
of characters. These subjects are separated within
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the panel by means of subpanels 48 which are
appropriately highlighted and shaded to indicate
that they are raised above the surface of the main
panel 45 defining the box. Each subpanel 48 con-
tains a listing of the selections available for the
subject of interest, and an appropriate selection
component adjacent each listing to snable the user
to make a selection. If only one choice can be
selected from the available options, as shown, for
example, in the upper left hand subpanel relating to
the location of the text on the page, the selection
components comprise mutually exclusive operators
known as radio buttons 50. Within this panel, the
top two radio buttons are depicted as being raised
above the surface of the subpansl and the lowest
button is provided with an opposite type of shading
and highlighting, to create the impressian that it is
recessed below the surface of the subpanel. In
other words, the lowest button appears to have
been pushed by the user, to indicate that he has
selected the "Right Justify" option. Preferably, this
reversing of the highlighting and shading occurs as
the user makes the selection, for example by strik-
ing an "Enter” key or clicking a mouse button. This
type of effect provides the user with the impression
that he is interacting with a dynamic element, i.e., a
physically moving button, through graphic anima-
tion.

i more than one choice can be selected within
a particular subject area, the selection components
are illustrated as check buttons 52, as shown in the
other two subpanels on the menu 34. Again, these
check buttons 52 are depicted as being raised
above the surface of the subpanel if they have not
been selected, and depressed below its surface if
the user has selected the options associated with
them, to provide the dynamic feedback.

When a button is depicted as having been
depressed, the main part of the button can remain
the same color, as shown with respect to the
lowest one of the radio buttons 50. Alternatively,
the center of the button can be inverted, e.g., made
dark, as shown with respect to the check button 52
associated with the "Underline™ option

In addition to the subpanels, the main panel 45
also includes three raised buttons 54 which can be
selected, or pushed, by the user to respectively
indicate whether he or she would like to accept the
format options illustrated by the depressed sslec-
tion components, cancel those selections, or re-
quest additional help regarding the selections.

As can be seen from the illustration of Figure
2. the highlighting and shading of each of the
individual components, as well as the panel, cre-
ates the overall impression that the dialog box
comprises a separate integrated structure having
mass, rather than a series of items drawn on a
sheset of paper. Figure 2A comprises an enlarged
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" portion of the dialog box panel 45 and subpanels
48 shown in Figure 2, to more clearly illustrate the
use of the highlighting and shading. This figure
also illustrates the manner in" which more than two
colors or tints can be used for the highlighting and
shading. Referring to each of the radio buttons, it
can be seen that the highlighted edges are defined
by a light color 49 and a very light color 51.
Similarly, the shaded edges are represented by a
dark color 53 and a very dark color 55. Preferably,
the very light color 51 and the very dark color 55
are on opposite edges.

In addition to individual components and in-
tegrated structures, multiple windows are presented
on the video screen in a fashion which presents the
impression that the image has overall depth, to
thereby complete the impression that it is truly
three-dimensional in nature. This approach is car-
ried out with the use of shadows and appropriate
shading for the individual windows. Figure 4 illus-
trates an example of a portion of the video screen
having six windows and a number of various icons
depicted thereon. As is conventional, the active
window, i.e., the one within which the user is cur-
rently working, is displayed as the topmost window
64 which overlies all the other windows. If desired,
these other windows can be successively displayed
as being beneath the active window in order of
their usage, i.e., the next most recently used win-
dow 686 could appear immediately below the active
window 64, the second most recently used window
68 could appear immediately below that, and so
on.

To enhance the impression that the windows
are spaced from one another in the depth direction
the workspace area of the windows are represented
with successively darker shades of color. Referring
to Figure 4, the workspace area 70 of the active
window 64 is illustrated with the brightest color,
€.g., white, as described previously. The workspace
area 72 of the next lowest window 66 is slightly
darker in color, and the workspace areas of the
other windows become successively darker as one
proceeds in the depth direction. By way of exam-
ple, the workspace area of each successive window
can be 10% darker than the workspace area of the
window lying immediately above it. Alternatively,
the amount by which each successive window's
workspace area becomes darker can be made de-
Pendent upon the number of displayed windows,
So that the difference in darkness of adjacent win-
dows decreases as the number of windows in-
Creases.

To further enhance the impression of depth,
the size of a window, including all of its component
features and the information contained therein, can
be made proportionately smaller as the window
becomes located further back in the display. The
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window 73 shown in Figure 4 illustrates an example
of a window which has been proportionately re-
duced in size to create ths impression that it is
located very deep within the displayed image.

Each window is also provided with a shadow to
illustrate its displacement from other structures be-
low it. The location of the shadow is consistent with
the highlighting and shading applied to individual
structures. Thus, for'the examples illustrated in the
drawings, the shadows are shown to the right and
bottom of the associated windows. The widths of
the shadows vary from one window to the next, to
create the impression that the windows are at vary-
ing depths from one another. Further, edges of the
shadows are not represented as straight lines, as
was conventionally done with drop shadows. Rath-
er, they are contoured in accordance with.the to-
polegy of the structures upon which they are cast,
to further enhance the impression that these struc-
tures have a three-dimensional characteristic.

For exampie, with reference to the right hand
edge of the shadow 74 cast by the active window
64, it can be seen its top portion is defined by a
relatively straight line 76 where the edge of the
shadow lies on the fiat workspace for the window
68. At the botiom portion of the frame of the
window 68, the edge of the shadow 74 is recessed
to the left at 78, to indicate that the frame pro-
trudes above the surface of the workspace for the
window. Similarly, below the frame the edge of the
shadow 74 exiends farther to the right at 80, to
indicate that the workspace of the next succeeding
window is located at a deeper distance from the
active window 64.

In practice, the shadows are simulated by gen-
erating additional windows, with these additional
windows having a uniform color throughout in ac-
cordance with the desired color of the shadow. In
order that the shadows not obliterate too large a
portion of the screen, they are preferably made
transparent. For example, the shadow can be gen-
erated as a see-through window that is represented
by an intermediate gray-scale value or color tone
and that enables the highlighting and shading of
underlying elements to be seen by the user. Thus,
the user can readily ascertain the contents of the
lower windows even if they have a shadow cast
upon them. As a window is moved, the edges of
the shadow dynamically shift in accordance with
the topology of the lower structures over which the
window is being moved.

The use of shadows is not confined to win-
dows. Rather, as shown in Figure 2. dialog box
panels and menu panels can also cast shadows, to
further enhance the impression that they are phys-
ical structures separate from the window work-
Space areas. Again, the edges of the shadows are
preferably contoured in accordance with the posi-
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tion of any underlying objects, as shown with re-
spect to the icon 81 illustrated in Figure 2, to
enforce the impression of depth in the displayed
image. )

In addition to the foregoing features which con-
tribute to a comprehensive three-dimensional effect
in the user interface, other approaches can be
employed to facilitate the user's comprehension
and recognition of the information contained on the
screen. One such approach is with respect to the
use of icons. In conventional windowing programs,
each application that is being run has its own
document icon In many cases, the icons used to
designate files tend to be similar, and in some
cases identical. For example, if a user is running a
spreadsheet program, two different worksheets cre-
ated within that program may be resembled by
identical icons which are generated as the user
completes each workshest and moves on to an-
other. When the user desires to retrieve one of the
iconized worksheets, it is not possible for him to
tell which icon pertains to which worksheet. As a
result, he must access one of the icons, for exam-
ple by clicking a button on a mouse when the
cursor is located over the icon. Such an action
causes the title of the icon to appear on the screen,
and from this the user may be able to determine
whether the icon pertains to the worksheet of inter-
est. A difficulty arises, however, if the user has not
seen the worksheets for a period of time, and
therefore cannot remember thsir titles, or if they
were created by another person, in which case the
current user may not understand the meaning be-
hind the titles.

In accordance with one aspect of the present
invention, standardized icons are not used for ap-
plications. Instead, a scaled-down version of the
contents of a window is created when the user
exits the window and issues a command to mini-
mize the file. Referring to Figure 5, the various
scaled-own versions of the files appear in a special
window 82, which is labeled a pinup board. This
arrangement provides an orderly, small area on the
screen in which a number of documents can be
held until they are needed again. Although the
scaled down versions of the documents may not
be readable, they are recognizable by the user.
This approach utilizes a person's ability to instanta-
neously sort and classify items on a visual basis.
Thus, with the use of the pinup board containing
scaled-own versions of window contents, the user
can find a document such as an organization chart,
for example, much faster than if he were required
to read icon titles.

There are certain types of basic functions per-
formed with personal computers that readily lend
themselves to the use of icons. For example, some
of these functions may include mail, phone direc-

10

15

20

25

30

35

40

45

50

55

tories, time management and calendars, address
files, etc. Each of these functions which are some-
times referred to as "desktop accessories”, can be
represented by an icon 84, 86 having a symbol
related to the function,-as shown in Figure 6. To
provide the user with ready and familiar access to
each of these functions, the icons are preferably
always accessible, regardless of the work the user
is doing. In accordance with one aspect of the
invention, they are located at a fixed place within
the visual display and arranged in a fixed order, so
that the user becomes familiar with their placement
and can easily access them. In the example illus-
trated in Figure 6, all the icons pertaining to stan-
dard functions are located in a line along the bot-
tom of the display in a predetermined order, pro-
viding a visual metaphor similar to the dashboard
in an automobils. Specifically, the functions avail-
able on the dashboard are always present at a
fixed location for the user, regardiess of the view
that appears on the main part of the screen. When
the user selects one of the icons, for example the
mail icon 84, a mail window or menu will be gen-
erated. This window or menu provides the user
with the means for selecting various tasks asso-
ciated with the mail operation, such as reading new
mail, sending mail to another person, or accessing
and reading old mail files. When the user has
completed the mail-related operations, the window
is put away and the icon 84 reappears on the
dashboard at the bottom of the screen.

As shown in Figure 6, the icons pertaining to
standard functions are present at the left half of the
dashboard. The right portion of the dashboard is
similar in nature, but contains functions that are
tailored to the specific needs of the user. Within
this portion of the dashboard, the user can organize
other applications into individual drawers 88. Ap-
plications having related functions can be grouped
in a single drawer. For example, one drawer could
be labeled "desk top publishing” and include ap-
plications such as an outliner, a text processor, a
drawing program, a scanner interface, and a page
layout program. In essence, the various drawers on
the dashboard become work spaces in which re-
lated functions are grouped, similar to a real life
situation in which belongings are grouped accord-
ing to various relational patterns. By accessing a
particular drawer 88, a visual metaphor is created
in which the drawer is pulled up out of the dash-
board, and icons of the various applications con-
tained within that drawer are displayed.

Another visual metaphor that can be employed
to facilitate use of the computer pertains to the
area of files. Information is stored within computers
according to various file and file structures that
bear little resemblance to everyday physical exper-
fences. As a result, many users of computers have
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" difficulty conceptualizing the files and their organi-
zation. In accordance with a feature of the present
invention, the filing structure can be made much
more visual, as well as spatial in concept. To this
end, a visually oriented file space is provided in a
background window 90, as shown in Figure 7. This
space is provided with shelves and drawers, to
utilize a person’s greater ability to recall the loca-
tions of objects when they are stored spatially and
visually, rather than merely by name. N

Within the file space 90, different types of
containers for documents and files can be dis-
played. For example, these containers can be
drawers 92 of different sizes and shapes, note-
books 94 and other storage media, such as slide
trays, video disks, books, etc. When a particular
drawer or notebook is opened, or other type of
storage media is accessed, a window 96 is created
which can have a shape that represents a distin-
guishing characteristic of the accessed object. For
example, a window 100 representative of a drawer
that has been opened can illustrate a plurality of
folders 102 which are arranged in"a particular hier-
archy recognizable to the user. When one of these
folders is accessed, a new window 96 is created
which has a tab 98, characteristic of the appear-
ance of a folder.

As discussed previously, it is desirable to mini-
mize the display of function-related information that
is not currently being used, to thereby maximize
the area available for the main work space. How-
ever, for functionally related displays such as the
file space 90 and the pinup board 82, the user
should be continuously provided with quick access
to them. To this end, these two windows can be
provided on sliding panels that always remain
open, but are not always in the background of the
screen. Figure 8 illustrates a video screen having a
main workspace window 104 and two sliding panels
respectively relating to the pinup board 82 and the
file space 90. When the user does not require
access to the functions provided by each of these
latter windows, they can be slid to the left, to
effectively hide them behind the left edge of the
screen. The resulting display would be as shown in
Figure 8, in which only the main workspace window
104 is visible. The two sliding panels are repre-
sented by a pair of symbois 106 and 108 which
appear on a narrow strip 110 at the left edge of the
screen. By selecting either of these symbols, the
user can cause the appropriate functional window
to slide to the right and thereby become visible, to
access the files contained therein.

Referring again to Figure 8, a further aspect of
the pinup board 82 is illustrated Specifically, the
pinup board is divided into upper and lower sec-
tions. The upper section 112 can contain reduc_eg
representations of core functions that are universal
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in their applicability. For example, some of these
functions might comprise a listing of things to do
for the day, a reminder of a meeting to attend, or
the like. These functions would remain displayed
on the upper section of the board during the day,
regardless of the particular work space the user is
operating in.

In the lower half 114 of the pinup board, the
reduced files appearing therein relate to the par-
ticular work space that is presently active. Thus, if
the user should change work spaces, for example
by going from one window to another, the docu-
ments that appear in the lower portion 114 of the
pinup board will change in accordance with the
new work space. Thus, for example, as the user
goes from a word processing program to a spread-
sheet program, the items appearing on the lower
portion 114 of the pinup board could change from
files created within the word processing system to
previously created worksheets pertaining to the
spreadsheet program. B

A similar concept can be applied to the file
space as well. Particularly, as the user changes
from one work space to another, the configuration
of the file space can change, to reflect the different
storage needs associated with different types of
work spaces.

In many instances computers are being used
to emulate the functions of other types of ma-
chines. For example, animation can be stored in
the memory of the computer and displayed an the
video screen to provide video action, similar to the
playing of a tape on a video tape recorder. During
such an operation, a window which simulates the
controls on the video recorder can be provided on
the video screen, as illustrated in Figure 10. Refer-
ring thereto, the stored animation is displayed with-
in a workspace 116 formed by a standard window
118. At the bottom of the window, a contro! panel
of a conventional video cassette recorder is dis-
played. This control panel includes buttons 120
corresponding to the typical functions provided by
such a recorder, for example play, fast forward,
rewind, etc. By individually accessing these but-
tons, for example by means of a mouse, the user
can cause the animation displayed within the work
space 116 to behave in the same manner as the
results of playing a tape on a video cassette re-
corder.

Other types of hardware which can be emu-
lated within a computer can similarly have accom-
panying windows which simulate the control panels
appearing on such hardware. For example, if the
computer is used to emulate a television, the nor-
mal controls of a television can be illustrated at the
bottom or the side of a suitable window.
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In addition to simulating hardware elements,
the present invention provides a dynamic metaphor
for depicting a software function as it is being
carried out by the computer. One such function is
the transmission of data between a first computer
and a remote location such as a second computer
remotely located from the first. The visual meta-
phor that is used to represent this function is
referred to as a transporter. -

As shown in FIG. 11, a method of depicting a
transmission of data according to the invention
includes displaying a frame 123 against a back-
ground 125 (indicated in FIG. 11 by diagonal lines)
on a video screen, the frame 123 enclosing a data
transport region 127 of the screen; highlighting a
portion 129 of the frame 123 by displaying such
portion in a relatively lighter color than that of the
background and shading a portion 131 of the frame
123 opposite the highlighted portion 129 by dis-
playing it in a relatively darker color than that of the
background; and dispiaying, in the data transport
region 127, at least a portion of an image 133 of an
icon representative of data to be transmitted be-
tween the computer and the remote location. The
icon preferably resembles a document such as a
sheet of paper or the like. Preferably the entire
image is in the transport region, but a portion of the
image may overflow out of the transport region if
desired.

Transmission of data represented by the icon
image 133 is depicted by varying the image be-
tween a relatively distinct image, as shown in FIG.
11, and a relatively indistinct image 135, as shown
in FIG. 12. As the image becomes less distinct
over a time interval of a few seconds, the visual
impression is that the image is fading away, and in
a preferred embodiment the image entirely dis-
appears as the data is transmitted from the user to
the remote location. As the image becomes more
distinct, the visual impression is that the image is
materializing, and in a preferred embodiment the
display starts with no icon image at all and the
image gradually materializes over a period of sev-
eral seconds until it forms a sharp image of the
icon, thereby indicating the reception of data from
the remote location. Thus, the transmission of data
from one computer to another is depicted by the
gradual disappearance of an icon representing the
data on the screen of the sending computer and
the gradual appearance of a similar icon on the
screen of the receiving computer.

When the user wishes to initiate a transmission
of data from the computer to a remote location, the
user places an icon image representing the data in
the data transport region 127, tor example by drag-
ging it there with a mouse or other pointing device.
Of course, depending upon the mode of operation
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of the computer, the document could be placed in
the transport region in response to an appropriate
keyboard command.

After the icon has been placed in the transport
region, transmission begins, for example in re-
sponse {o an appropriate transmit command from
the user, and the image gradually becomes less
distinct, preferably fading away entirely as the data
is transmitted. If the user is receiving data, an icon
image gradually appears in the transport region to
indicate that data is being received. The user
moves the icon out of the transport region to place
the data in a local file in the computer or to make
other use of it, as desired.

Making the image more or less distinct is ac-
complished in software by adding or deleting pixels
from among a group all of which make .up a com-
plete, distinct image.

In a preferred embodiment the transmission of
data is depicted by displaying not just the frame
123 but a plurality of frames of sucgessively larger
sizes such as, in addition to the frame 123, a frame
137 and a frame 139. Each frame except the
largest is nested within the frame of next larger
size. Thus the frame 123 is nested within the next
larger frame 137, and the frame 137 in turn is
nested within the largest frame 139. Portions of the
background are visible in spaces between the
frames; specifically, a portion 141 of the back-
ground is visible between the frames 123 and 137
and a portion 143 of the background is visible
between the frames 137 and 139. A portion of each
frame is highlighted by displaying that portion in a
relatively lighter color than that of the background,;
specifically, portions 145 and 147 of the frames
137 and 139 are so highlighted. Similarly, portions
149 and 151 opposite the highlighted portions 145
and 147, respectively, are shaded by means of a
relatively darker color than that of the background.
The frames are oriented such that their highlighted
portions are adjacent one another and their shaded
portions are adjacent one another.

Preferably, the spaces between the frames are
sequentially emphasized, for example by changing
color, to convey a direction of transmission of the
data in the transport region. For example, to visu-
ally depict transmission from the computer to the
remote location, the sequential emphasizing pro-
ceeds from the space 143 between the two largest
frames toward the space 141 between the two
smallest frames, thersby simulating motion away
from the user. The background outside the largest
frame and the background in the transport region
may be included in this sequential emphasizing if
desired, for example by emphasizing first the back-
ground around the largest frame, then the space
143, then the space 141, then the background in
the transport region. Conversely, to visually depict
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“reception from the remote location, the sequential
emphasizing proceeds from the space between the
two smallest frames toward the space between the
two largest frames, thereby ‘simulating motion to-
ward the user.

A functional block diagram of a system in
which the foregoing principles of the present inven-
tion can be implemented is illustrated in Figure 13.
The system operates in conjunction with a conven-
tional windowing system 122, such as the X WIN-
DOW SYSTEM developed and distributed by the
Massachusetts Institute of Technology (MIT). Ba-
sically, the windowing system comprises a set of
graphics routines which enable an application to
create and manipulate communication regions, i.e.,
windows, on the screen of a video terminal 124.
These routines are contained in windowing libraries
126. When an application program 128 needs to
place information on the screen, it requests a win-
dow-from the windowing system 122. The appro-~
priate routines are called from the windowing li-
brary and the necessary graphics are displayed on
the screen, along with the data from the applica-
tions program, through a display server 130 which
accesses the display through the computer's op-
erating system.

A window manager 132 and user interface li-
braries 134 are also provided in the system. The
user interface libraries 134 contain subroutines for
the generation of components that are associated
with specific features of the application program,
Thus, for example, when an application program
136 requests a window to display a dialog box or a
menu, the appropriate subroutines are called from
the user interface library to generate the images of
the dialog box panel and the buttons on that panel,
in a conventional manner.

The window manager 132 provides for the gen-
eration of graphic effects which might be consid-
ered to be more generic to the overall display
rather than specific to an application program.
These effects include the shading and highlighting
of the frames for individual windows, the highlight-
ing and shading of icons, and the generation of
shadows. Again, these effects are created by
means of subroutines which may be stored within
the window manager itself or in a separate user
interface library 138.

In operation, the window manager provides in-
formation pertaining to the generation of all of the
three-dimensional effects in response to user en-
tered commands that are not specific to an applica-
tion program. To this end, the window manager,
when it is first placed into operation, requests the
windowing system to inform it of events which may
have an effect upon the displayed image, such as
actuation of a mouse button. Whenever such an
event occurs, the windowing system notifies the
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window manager of it through the display server
130. In response, the window manager examines
the particular event and determines whether it is
one which affects any portion of the display over
which it has control, for example actuation of a
system menu button. If so, the window manager
takes the appropriate action, e.g.. calling the user
interface subroutine to inverse the highlighting and
shading of the button to indicate that it has been
pushed. If, on the other hand, the event is one over
which the window manager does not exercise con-
trol, the display server passes the event on to the
application program for service thereby.

It will be appreciated by those of ordinary skill
in the art that the present invention can be em-
bodied in other specific forms without departing
from the spirit or essential characteristics thereof.
The presently disclosed embodiments are thersfore
considered in all respects to be illustrative and not
restrictive. The scope of the invention is indicated
by the appended claims rather than the foregoing
description, and all changes that come within the
meaning and range of equivalents thereof are in-
tended to be embraced therein.

Claims

1. A method of graphically depicting the opera-
tion of a computer in a computer video display
of the kind which provides a plurality of repre-
sentations of windows (64, 66, 68), the win-
dows being associated with tasks performed
by the computer to provide a visual interface
between a user and the computer, comprising
the steps of:

depicting a functional aspect of a task by
means of a three-dimensional abstraction (84,
86, 88) suggestive of that functional aspect;
and

depicting the operation of the computer by
varying the appearance of the abstraction over
time.

2. A method according to claim 1 wherein:

depicting the functional aspect comprises
generating a three-dimensional abstraction (33)
suggestive of a workspace in which a portion
of an open file is visible, and

depicting the operation comprises provid-
ing a window (82) for displaying inactive files,
displaying a scaled-down version of the ab-
straction of the workspace area and the file in
said window, and removing any display of the
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file from any other visible window, thereby
indicating any files which are open for use but
not currently active.

A method as in claim 2 and further comprising
the step of enabling the user selectively to
remove the inactive file window from the dis-
play when access to inactive files is not need-
ed and to retrieve the inactive fils window
when access to an inactive file is desired.

A method as in claim 3 wherein removing the
inactive file window comprises causing the
window to appear to slide behind a portion
{110) of a border (35) of the display.

A method as in claim 2 wherein depicting the
operation comprises grouping any abstractions
suggestive of files that are associated with an
active workspace into a first portion (114) of
the inactive file window (82) and changing the
disptay of abstractions in the first portion ac-
cording to any change from one active work-
space to another, whereby the abstractions
that are being displayed in the first portion at
any given time are associated with that work-
space which is then active.

A method according to claim 1 wherein:

depicting the functional aspect comprises
generating a linear array of three-dimensional
abstractions (84, 86, 88) along an edge of the
video display, a first portion of the array having
a plurality of abstractions (84, 86) each sug-
gestive of a function accessible without respect
to any particular application being executed by
the computer, and a second portion of the
array having a plurality of abstractions (88)
each suggestive of a group of applications, and

depicting the operation comprises expand-
ing an abstraction of the second portion of the
array to provide a plurality of choices each
associated with an application in the group,
whereby the user can access a function sug-
gested by an abstraction in the first portion of
the array by selecting that abstraction and the
user can access an application in a group
suggested by an abstraction in the second
portion of the array by first expanding that
abstraction and then selecting one of the re-
sulting choices.
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7.

10.

1.

12.

13.

A.method as in claim 6 wherein expanding an
abstraction is depicted by a visual simulation
of opening a drawer which contains a plurality
of abstractions each indicative of one of the
choices.

A method as in claim 1 whersin depicting the
functional aspect comprises generating a
three-dimensional abstraction suggsestive of a
file cabinet (90) having containers (92, 94) for
files and other objects and a plurality of three-
dimensional abstractions suggestive of objects
stored in the containers.

A method as in claim 8 wherein depicting the
operation comprises displaying a window (100,
96) having three-dimensional features sugges-
tive of an object (92, 102) in the cabinet (90) in
response to a selection of that object by a
user, thereby suggesting removal of the object
from the cabinet and opening of the object for
use.

A method as in claim 1 wherein a task com-
prises emulating a device, depicting the func-
tional aspect comprises displaying a plurality
of abstractions (120) suggestive of controls of
the device being emulated, and depicting the
operation comprises manipulating a display as-
sociated with the emulation according to user
selection of various ones of the displayed con-
trols.

A method as in claim 1 wherein:

depicting the functional aspect comprises
displaying a frame (123) against a background
(125) and placing in the frame an abstraction
(133) suggestive of data to be transmitted be-
tween the computer and a remote location, and

depicting the operation comprises varying
the display of the frame and the data abstrac-
tion over time in a manner suggestive of trans-
mission of the data between the computer and
the remote location.

A method as in claim 11 wherein varying the
display comprises varying the data abstraction
betwsen a relatively distinct image (133) and a
relatively indistinct image (135) to represent
materialization and dematerialisation of the
data.

A method as in claim 11 wherein varying the
display comprises alternately highlighting first
and second portions of the frame by displaying
the highlighted portion (129) in a relatively
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lighter color than that of the background and
shading a portion (131) of the frame opposite
the highlighted portion by displaying it in a
relatively darker color than that of the back-
ground to represent motion of the data. 5

14. A method as in claim 11 whersin:

depicting the functional aspect comprises
displaying a plurality of frames (137, 139) of 10
successively larger sizes, each frame except
the largest being nested within the frame of
next larger size, and

depicting the operation comprises sequen- 15
tially highlighting portions of successive ones
of the frames from the largest to the smallest
and varying the data abstraction from a rela-
tively distinct image to a relatively indistinct
image to simulate motion of the data away 20
from the user and thereby to represent trans-
~mission of a message from the user to the
remote location.

15. A method as in claim 11 wherein: 25

depicting the functional aspect comprises
displaying a plurality of frames (137, 139) of
successively larger sizes, each frame except
the largest being nested within the frame of 30
next larger size, and

depicting the operation comprises sequen-
tially highlighting portions of successive ones
of the frames from the smallest to the largest 35
and varying the data abstraction from a rela-
tively indistinct image to a relatively distinct
image to simulate motion of the data toward
the user and thereby to represent reception of
a message from the remote location. 40

45

50

55
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The File Space cen have & veristy of storege

containers as well as information access tools like -

on line dstebeses end information egents,
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that displays documents no matter what work-
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reserved for documents frorn the particuler work- #
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W

Copyright
£ Hewlelt Peckerd Company June 1988

i

eV LLL g8y 0 d3

APLNDC00028435



|

‘The two panels to the left slide into view when :
selected end provide en easy wey of sccessing and §i
hidm% the Pin-up Boerd for minimized documents §
as well os the File Space.

‘The File Space cen have a veriety of storege ‘
conteiners as well as information access tools like §
on line datebeses snd information sgents.

The Pin-up Board cen be subdivided---the top
portion displays items in all of the workspeaces,

swhile the bottom portion is reserved for items
from the perticular workspsce you ars in.
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