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I. INTRODUCTION

1. I have been retained as a technical expert by counsel on behalf of Apple Inc.
(“Apple”/“Petitioner”). I understand that Apple is requesting that the Patent Trial
and Appeal Board institute an inter partes review (“IPR”) proceeding with respect
to U.S. Patent No. 9,304,654 (“the *654 Patent”) (APPLE1001).

2. I have been asked to provide my independent analysis of the 654 Patent in
light of certain prior art publications, and I have done so based on my personal
knowledge and experience.

3. I am not, and never have been, an employee of Apple. I received no
compensation for this Declaration beyond my normal hourly compensation based
on my time actually spent analyzing the 654 Patent, the prior art publications cited
below, and various issues related thereto. I have no financial interest in the
outcome of this proceeding, and I will not receive any added compensation based

on the outcome of any IPR or other proceeding involving the *654 Patent.

II. QUALIFICATIONS

4. In formulating my opinions, I have relied on my knowledge, training, and
experience in the relevant field. My education and experience are described more
fully in the attached curriculum vitae (Appendix A). For ease of reference, I have

highlighted certain information below.



5. I am the Federico Gil Distinguished Professor of Computer Science and an
Adjunct Professor of Biomedical Engineering at the University of North Carolina
at Chapel Hill. I head the UNC Graphics and Virtual Reality research group,
supervising research scientists, engineers, PhD, MS, and undergraduate students.
Students I have advised have gone on to senior faculty positions at leading
universities such as MIT, Stanford, and Georgia Tech, and leading research labs
such as Google, Intel, Meta (fka Facebook), and Microsoft, as well as to smaller
companies and startups around the world.

6. I received a Bachelor of Arts degree in Information and Computer Science
from the University of California at Santa Cruz in 1970, and a Ph.D. from the
University of Utah in 1975.

7. I have over 50 years of experience working in the field of computer
graphics. | have worked in the Imaging Lab of Caltech’s NASA Jet Propulsion
Laboratory, and have consulted for numerous organizations, including General
Electric, the RAND Corporation, Mitsubishi Electric Research Laboratory, and
Xerox Palo Alto Research Center. I have held visiting professorships at ETH
Zurich and at TU Wien (the Vienna University of Technology).

8. My research in computer graphics has been supported by, among others,
Cisco, DARPA, Google, Intel, Meta (fka Facebook), Microsoft, ONR, NIH, NSF,

NVIDIA, U.S. Air Force, and Xerox. I have published over 250 papers, including



some in the top journals, such as ACM SIGGRAPH, SIGGRAPH Asia, ACM
Transactions on Graphics, and IEEE Computer Vision and Pattern Recognition
(CVPR).

0. I have served on the program and papers committees of some of the top
conferences in the field, such as ACM SIGGRAPH, ACM SIGGRAPH Asia, and
Eurographics. I was instrumental in starting the symposium series ACM Interactive
3D Graphics and Games, organizing the first meeting in 1986. I helped with the
founding of the ACM Transactions on Graphics, the top journal in computer
graphics, by serving as the guest editor of its inaugural issue in 1982.

10. A number of ideas from my publications have been widely adopted in
commercial products. For example, my introduction of Binary Space Partitioning
Trees (“BSP Trees™) in 1980 enabled real-time 3D games such as Doom and
Quake to run on modest-sized PCs, and BSP Trees is now a standard rendering
technique taught in major textbooks in computer graphics. The Pixel-Planes
hardware graphics engines, which were developed in my UNC research group,
pioneered several rendering techniques, for example, “tiled rendering”, a method
now adopted world-wide in the Graphics Processing Units (GPUs) in computers of
all sizes. The Pixel-Planes 5 project validated the tiled approach, a method of
parallel rendering of an image in order of rectangular tiles, and introduced many of

the techniques now standard for tiled renderers.



11. I have taught courses on computer graphics and related topics at UNC
Chapel Hill, at University of Texas at Dallas, and at TU Wien. These courses often
covered subjects such as stereoscopic displays and other 3D display technologies
and applications. I am a named inventor on 20 patents and several pending patent
applications, several of which involve stereoscopic display, autostereoscopic
displays, and other 3D display technologies and applications. Examples of a few
such patents are provided below.

12.  US Patent No. 9,361,727 (issued June 7, 2016) to inventors H. Fuchs, L.
McMillan, and A. Nashel, titled “Methods, systems, and computer readable media
for generating autostereo three-dimensional views of a scene for a plurality of
viewpoints using a pseudo-random hole barrier,” describes a system for generating
stereoscopic display for multiple users without the need for any special eyewear.
13. US Patent No. 8,896,655 (issued November 25, 2014) to inventors J.
Mauchly, M. Marathe, H. Fuchs, and J. Frahm, titled “System and method for
providing depth adaptive video conferencing,” is about creating a combined image
from panoramic image data of a conferencing room captured by a first camera and
close-up image data of one or more conference participants captured through a
second camera.

14.  US Patent No. 5,870,136 (issued February 9, 1999) to inventors H. Fuchs,

M. Livingston, T. Bishop, and G. Welch, titled “Dynamic generation of



imperceptible structured light for tracking and acquisition of three dimensional
scene geometry and surface characteristics in interactive three dimensional
computer graphics applications,” solves registration and occlusion problems in
augmented reality systems.

15. U.S. Patent 4,607,255 (issued Aug. 19, 1986) to inventors H. Fuchs and S.
Pizer, titled “Three dimensional display using a varifocal mirror,” teaches a
method for creating a true 3-D display which presents stereoscopic views to
multiple users simultaneously using a vibrating varifocal mirror, a point-plotting
CRT, and a conventional 2D color video system.

16. Ihave been honored with multiple awards, including the ACM SIGGRAPH
Steven A. Coons Award, considered the highest award in the field of computer
graphics. I am a member of the National Academy of Engineering, one of about
20 computer graphics specialists who are members. | am also a fellow of the
American Academy of Arts and Sciences, a fellow of the ACM and IEEE. I
received an honorary doctorate from TU Wien, the Vienna University of
Technology, in 2018, one of two conferred that year.

17.  Ibelieve that I am qualified to opine as a technical expert in this proceeding.
The ’654 Patent is about three-dimensional graphical user interfaces (“3D-GUIs”),
and I have obtained ample knowledge and experience in this area over the years.

Indeed, a portion of my work in the 1970s and 1980s focused on the computer



graphics hardware improvements necessary to transform consumer-level 3D-GUIs
from a theoretical concept to an obtainable reality. Since that time, I’ve led
extensive research and development efforts on 3D-GUIs, generally and with a
particular focus on virtual reality and augmented reality applications. Like 3D
environments portrayed on conventional 2D screens, such as the *654 Patent
describes, augmented and virtual reality 3D-GUIs leverage depth cues (e.g.,
perspective, size, and occlusion) to create the illusion that virtual spaces and
objects have real-world depth. Given this similarity, there is significant overlap
between the various types of the 3D-GUIs, including from an underlying
technology perspective and a design perspective.

18. Itherefore believe that I have a detailed understanding of the state of the art
during the relevant period, as well as a sound basis for opining how persons of skill
in the art at that time would understand the technical issues in this case.

19. Additional details about my employment history, fields of expertise, and
publications are included in my curriculum vitae (attached as Appendix A).

20. Counsel (Fish & Richardson) has informed me that I should consider these
materials through the lens of one of ordinary skill in the art related to the 654
Patent at the time of the earliest possible priority date of the *654 Patent, and I have
done so during my review of these materials. I have been informed by Counsel to

use the filing date of the 654 Patent, February 5, 2015, as the “Priority Date” in



my analysis below. My analysis would not change even if Patent Owner asserted
an earlier Priority Date such as September 13, 2005, the filing date of US
Provisional Application Serial No. 60/717,019, from which the 654 Patent claims
priority from.

21. In writing this declaration, I have considered the following: my own
knowledge and experience, including my work experience in the fields of
computer science and computer graphics and imaging; my experience in teaching
related subjects; and my experience in working with others involved in those
fields. In addition, I have analyzed various publications and materials, in addition
to other materials I cite in my declaration.

22. My opinions, as explained below, are based on my education, experience,
and expertise in the fields relating to the 654 Patent. Unless otherwise stated, my
testimony below refers to the knowledge of one of ordinary skill in the art as of the
earliest possible priority date. Any figures that appear within this document have
been prepared with the assistance of Counsel and reflect my understanding of the

’654 Patent and the prior art discussed below.

III. LEGAL STANDARDS

23.  In conducting my analysis and providing my statements in this Declaration, |

have applied the legal principles described to me by counsel for the Petitioner.

10



A. Person of Ordinary SKkill in the Art

24. T understand that the factors considered in determining the ordinary level of
skill in a field of art include: the level of education and experience of persons
working in the field; the types of problems encountered in the field; the teachings
of the prior art regarding solutions to such problems; and the sophistication of the
technology at the time of the alleged invention. I understand that a person of
ordinary skill in the art (“POSITA”) is not a specific real individual, but rather is a
hypothetical individual having the qualities reflected by the factors above and
knowledge of all relevant prior art references, including the references I cite below.

B. Obviousness

25. Thave been informed that a patent claim is invalid as “obvious” in light of
one or more prior art references if it would have been obvious to a POSITA at the
time of the alleged invention, taking into account (1) the scope and content of the
prior art, (2) the differences between the prior art and the claims, (3) the level of
ordinary skill in the art, and (4) any so called “secondary considerations” of non-
obviousness, which include: (1) “long-felt but unresolved need” for the claimed
invention, (i1) commercial success attributable to the claimed invention, (ii1)
unexpected results of the claimed invention, and (iv) “copying” of the claimed

invention by others.
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26.  While I do not know the exact date that the alleged invention of the *654
Patent was made, I do know that the 654 Patent’s earliest claimed priority date is
September 13, 2005. For purposes of my obviousness analysis, I have applied a
date of September 13, 2005 as the date of the alleged invention (“Critical Date™),
although in many cases the same analysis would hold true even if the date of the
alleged invention were earlier or later.!

27. Thave been informed that a claim can be obvious in light of a single prior art
reference or multiple prior art references. To be obvious in light of a single prior
art reference or multiple prior art references, there must be a reason that would
have prompted a POSITA to modify or supplement the single prior art reference,
or to combine two or more references, in a manner that provides the elements of
the claimed invention. This reason may come from a teaching, suggestion, or
motivation to combine, or may come from the reference(s) themselves, the
knowledge or “common sense” of a POSITA, or from the nature of the problem to
be solved, and this reason may be explicit or implicit from the prior art as a whole.
I have been informed that, under the law, the combination of familiar elements

according to known methods is likely to be obvious when it does no more than

"'Note, however, that I do not concede that the 654 Patent is entitled to its earliest

claimed priority date.
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yield predictable results. I also understand it is improper to rely on hindsight in
making the obviousness determination.

28. Iunderstand that an obviousness determination also requires that a POSITA
would have had a reasonable expectation of success. This concept has been
explained to me as relating to the relative likelihood or predictability—from the
perspective of a POSITA—of successfully modifying the prior art in a manner that
would meet the claimed limitations of the patent being challenged (here the 654
Patent). I understand that the expectation of success need only be “reasonable”
and, thus, does not require the absolute certainty gleaned from physically creating
the proposed prior art modification.

C. Claim Interpretation

29. T understand that, for purposes of my analysis in this infer partes review
proceeding, the terms appearing in the patent claims should be interpreted
according to their “ordinary and customary meaning.” In determining the ordinary
and customary meaning, I understand that the words of a claim are first given their
plain meaning that those words would have had to a person of ordinary skill in the
art at the time of the alleged invention. I also understand that the structure of the
claims, the specification and file history may be used to better construe a claim.

Moreover, I understand that even treatises and dictionaries may be used, albeit

13



under limited circumstances, to determine the meaning attributed by a person of
ordinary skill in the art to a claim term.

30. TIhave been informed by counsel for Petitioner that the parties proposed
constructions for certain claim terms in the 654 Patent in the co-pending litigation.
I am not involved in the co-pending litigation and do not have direct knowledge of
the events in that proceeding. Nor do I provide an opinion on claim construction in

this proceeding.

IV. PERSON OF ORDINARY SKILL IN THE ART

31. Based on my knowledge and experience in the field and my review of the
’654 Patent and its file history, I believe that a POSITA would have included a
Bachelor’s of Science degree in computer science or a comparable field and at
least two years of professional experience working with 2D and 3D graphical user
interfaces. Such experience could be obtained through research and study in a
graduate program or through comparable exposure through industry employment,
and additional years of experience could substitute for the advanced-level degree.
32. Accordingly, my analysis and conclusions expressed in this Declaration are
based on the perspective of a POSITA having this level of knowledge and skill.
My education, technical expertise and personal knowledge discussed in §II shows

that [ meet the qualifications of a POSITA.
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V.  MATERIALS CONSIDERED

33. My analysis in this Declaration is based on my knowledge and experience.

Based on my above-described qualifications in §II, the Patent Trial and Appeal

Board should consider me to be an expert in the field. Also, based on my

experiences, [ understand and know of the capabilities of persons of ordinary skill

in this field.

34.  As part of my independent analysis for this Declaration, I have considered

the following: the *654 Patent (APPLE1001) and its prosecution history

(APPLE1002); the background knowledge/technologies that were commonly

known to persons of ordinary skill; my own knowledge and experience gained

from my work in the field; my experience in teaching and advising others in this

field; and my experience working with others involved in this field. In addition, I

have analyzed the following publications and materials:

Apple Opening Claim Construction Brief, SpaceTime3D, Inc. v

APPLEI1005

Apple Inc., 6-22-cv-00149, (W.D. Tex.), Sept. 1, 2022
APPLE1006 | US Patent Pub. No. 2005/0088447 (“Hanggie”)
APPLE1007 | US Patent Pub. No. 2005/0091596 (““Anthony”)
APPLE1008 | US Patent Pub. No. 2006/0107229 (“Matthews”)

Dictionary of Electrical & Computer Engineering, McGraw-Hill,
APPLEI1010

2004.
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APPLEI1011 | US Patent Pub. No. 2012/0053926 (“Satpute”)

APPLE1012 | US Patent No. 5,664,896 (“Blumberg”)

APPLE1013 | US Patent No. 7,536,676 (“Baker”)

35. Note that my citations to non-patent literature throughout this Declaration
reference the absolute page number added to the exhibit (as opposed to the original
pagination of the document). For patent literature, I’ve used the column/line
numbers or paragraph numbers. Note also that, unless I’ve indicated otherwise, all
emphasis (bold/italics/underline) in any quoted text are ones I have added.

36.  Although I cite and quote to selected portions of various references in this
Declaration, the reader should understand that these citations are representative
examples. A POSITA would have viewed each reference in its entirety and in
combination with other references. Accordingly, I intend the references identified

in this Declaration to be viewed as incorporated in their entireties.

VI. OVERVIEW OF CONCLUSIONS FORMED

37.  This declaration explains my review of the *654 Patent, materials
considered, and the conclusions that I have formed based on my knowledge and

experience. Based on my review, I have concluded that:

16




e Claims 1-5, 7-8, 10-13, 15-17, and 19 are obvious over Anthony in
combination with Hanggie;
e Claims 6, 9, 14, and 18 are obvious over Anthony in combination with
Hanggie and Matthews;
e Claims 1-5, 7-8, 10-13, 15-17, and 19 are obvious over Hanggie in
combination with Anthony; and
e Claims 6, 9, 14, and 18 are obvious over Hanggie in combination with
Anthony and Matthews.
38.  In support of these conclusions, I provide an overview of the references in
§IX and more detailed comments regarding the obviousness of claims 1-19 (“the

Challenged Claims”) of the 654 Patent in §X.

VII. OVERVIEW OF THE 654 PATENT

39. The 654 Patent is directed to a three-dimensional (3D) interactive
computing interface “that allows the user to efficiently navigate though [sic] a
virtual space wherein groups of windows can be easily organized, stored, and
retrieved.” APPLE1001, 1:29-37, 2:35-43. The ’654 Patent’s graphical user
interface (GUI) “uses the two-dimensional (2D) display of a user’s computer to
display three-dimensional (3D) objects in a simulated real-time 3D immersive

Cartesian space.” APPLE1001, 2:51-55. “Because the 3D GUI creates the illusion

17



of infinite space in 3D, it can create a visual history of the user’s computing
session, whereby the user can visit past visual computing events (or a snapshot in
time) by simply navigating to previously recorded states or viewpoints.”
APPLE1001, 5:11-21.

40. In particular, the 3D GUI program “simulates a 3-D space within a 2-D
window by redrawing objects in the space relative to one another as determined by
their perceived distance from the viewer. Objects that are supposed to be further
away are smaller whereas objects that are supposed to be closer are larger.”
APPLE1001, 8:13-18. “The program runs within web browsers (e.g., Internet
Explorer and Mozilla Firefox) or as a stand-alone application compatible with the
local operating system.” APPLE1001, 7:63-67.

41. Examples of the *654 Patent’s GUI are shown in the following figures. FIG.
9 (reproduced below) depicts “a bird’s eye view of four 3D stacks 302, 304, 306,
308 drawn in a virtual space 300.” APPLE1001, 17:51-56. 3D icons (342, 344,
346, 348) represent four different searches that resulted in the creation of stacks
302, 304, 306, 308. APPLE1001, 28:49-61. Navigator 320 allows a user to

navigate through the items (e.g., pages) in each stack. APPLE1001, 28:49-29:19.

18



FIG. 9

APPLE1001 (654 Patent), FIG. 9.2

42.  In another example illustrated in FIG. 15, the 654 Patent discloses that:
content output into the 3D GUI application’s virtual space results
from a search initiated with the helper application 522 (e.g., Yahoo!
Image Search). This helper application shows the search term van
gogh, having been input into this helper application’s text input field

530. The resulting first four image outputs (552, 554, 556, 558),

2 T have shown annotations to prior art figures in color throughout my declaration.
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generated by helper application 522 ..., created the 3D output of
images and information from Yahoo! webservice, as shown in the

3D virtual space.

APPLE1001, 32:37-53.
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APPLEI1001 (’654 Patent), FIG. 15.
43. “[E]Jach new Yahoo! Image Search results in a new 3D stack created for that
search result plotted in the 3D virtual space with its corresponding 3D icon drawn
on the timeline. The search for information could be images, video or any other
content available from a webservice.” APPLE1001, 32:67-33:5. For example, as

shown in FIG. 16A, when a second search is conducted, a second stack 570 is
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created and a second icon 572 representing stack 570 is added to the timeline to the
right of a previous icon in the timeline. APPLE1001, 12:42-65. In some cases, the
timeline “includes an icon for each object presented within the virtual space,
wherein the icons are organized in linear chronological order according to when

the objects were presented within the virtual space.” APPLE1001, 3:5-17.

€ — REL)
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" 300~
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APPLEI1001 (654 Patent), FIG. 16A.
44. A user of the 3D GUI “can toggle or switch between 2D and 3D for any
selectively captured computing output and information (webpages, applications,

documents, desktops or anything that can be visualized on a computer) that was
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drawn within a 3D virtual space at will by” “clicking an icon or bottom (analogous

to minimize in windows operating system).” APPLE1001, 21:34-56.

VIII. CLAIM CONSTRUCTION

45. Iwas informed by counsel that in pending district court proceedings, the
construction of two terms has been agreed upon by the Patent Owner and the
Petitioner.
e 3D space (claims 1, 10, 29): a virtual space defined by a three-dimensional
coordinate system; and
e 2D space (claims 1, 10, 29): a finite graphical area defined by a two-
dimensional coordinate system.
APPLE1005, 6.
46. It is my understanding that no other terms are at issue. I have applied the

above-noted constructions for purposes of my analysis.
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IX. OVERVIEW AND COMBINATIONS OF PRIOR ART REFERENCES
A. Overview of Anthony®

47.  Anthony discloses “[a] three-dimensional (3D) view of a data collection
based on an attribute.” APPLE1007, Abstract. As shown below in Anthony’s
FIG. 4, the 3D view can take the form of a timeline, which when displayed, depicts
a plurality of items in focal groups according to a logical order. APPLE1007,
Abstract, §9[0042], [0043], [0011]. The items can be “a visual representation of a
file, folder, virtual folder, or any other data object that may be stored in an
operating system and/or file system, for example, icons, thumbnails, and the like.”
APPLE1007, q[0042]. The order of the items “may be based on time, thus
arranging the items chronologically, e.g., by using a date of creation or date of edit

attribute as the ordering attribute.” APPLE1007, [0042].

3 General descriptions provided for this and other references and combinations
thereof are incorporated into each subsection and mapping of the claims that

includes citations to these references.
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APPLE1007 (Anthony), FIG. 4.

48.  Anthony’s method is implemented in a computing device that includes
computer 110 connected to a monitor 191. APPLE1007, FIG. 1, 99[0034]-[0039].
Monitor 191 has a screen with a fixed resolution, and is used to display the
timeline. APPLE1007, Abstract, §[0050]. Examples of resolutions include a 96
dpi screen resolution. APPLE1007, 9[0050]. As shown below in FIG. 1,
Anthony’s computer system includes “application programs 135[/145], other
program modules 136[/146], and program data 137[/147].” APPLE1007,
4[0036], [0038]. In the context of viewing images, Anthony’s computer system
can display images using various application programs, such as Digital Image Pro,
preinstalled or installed thereafter on the operating system. APPLE1007, [0003].

Anthony also gives an example of excel spreadsheets, indicating that Anthony’s
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computer system can also execute the Microsoft Excel application. APPLE1007,
q[0049] (“For example, if the ordering attribute were file type, the focal group
header 602a might contain a label that simply says, ‘Excel Spreadsheets’ or some

other file type as is known in the art”).
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APPLE1007 (Anthony), FIG. 1.
49.  Anthony’s dynamic timeline can be viewed in a 3D environment, as shown
above in FIG. 4. APPLE1007, 4[0043]. A user viewing the timeline can “freely
navigate documents, files, or other data objects in a chronological manner, and”

can “change the point of focus to an arbitrary location on a timeline.”

APPLE1007, 9]0044]. For example, as shown below in FIG. 5:
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[a] timeline 500 has a start date 502 and an end date 504. The timeline
500 may include various time intervals (e.g., days, months, years, etc.,
not called out in FIG. 5). According to an aspect of the invention, the
point of view of the GUI may be based on a conceptual camera 506
pointed at the time interval containing the files or objects on which the
user wishes to focus. This time range is called the focal point 508 or
focal point interval. The focal point 508 may represent a point in time
or an interval of time on the timeline 500. Items that are within the time
range covered by the focal point are collectively called the focal group
509. Items in the focal group 509 are typically presented to the user in
greater detail than is shown for items in other time intervals on the
timeline 500. Items in other time intervals on timeline 500 are grouped

together in non-focal groups 510.

APPLE1007, 9[0044].

26



FAR FROM FOCAL POINT: NORMAL
OR FADING STACKS, LITTLE DETAIL,

502 HINTS OFLANDMARKS, NO TASKS. 504
/ AT FOCAL POINT: LARGEST STACK,
START DATE GREATEST DETAIL, MORE END DATE

LANDMARKS, TASKS EXPOSED.

510a - \
/;2/508
CLOSE TO FOCAL POINT: LARGER R
STACKS, SOME DETAIL, SOME -
LANDMARKS, NO TASKS. (TOP VIEW,
LOOKING AT
FOCAL POINT)

FIG. 5

APPLE1007 (Anthony), FIG. 5.
50. A user can interact with the dynamic timeline (shown in a 3D environment)
by navigating to different points of the timeline or selecting a particular icon to
open the application associated with the icon. APPLE1007, 44[0043]-[0044],
[0047], [0066], [0084]-[0085].

B. Overview of Hanggie

51. Hanggie discloses “[a] method and system for rendering a desktop on a

computer using a composited desktop model operating system” “with intrinsic
support for composition-agnostic legacy applications.” APPLE1006, Abstract,
I[0001]. A software layer, referred to as the Desktop Window Manager (DWM) is

“responsible for managing user interface objects such as icons, menus, cursors,

windows and desktops, arbitrating events from input devices such as the mouse
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and keyboard; and providing user interface services to software applications.”
APPLE1006, q[0005]. Earlier implementations of DWM were unable to or had
difficulty rendering more advanced features such as “transparency, shadows, 3D
graphics and advanced lighting effects. APPLE1006, 9[0007]. Hanggie discloses
a compositing DWM (CDWM) that “provide[s] a rich, full featured operating
system ... to provide a desktop that uses advanced textures, lighting, and 3D
transformations, yet supports legacy applications.” APPLE1006, §4[0012], [0015],
[0026].

52.  Hanggie’s CWDM can be implemented using computer software and
systems, as shown in Hanggie’s FIGS. 1A and 1B. For instance, Hanggie’s FIG.
1A (reproduced below) illustrates an example computer system environment 100
including computer 110 that further includes a processing unit 120, a system
memory 130, and a system bus 121. APPLE1006, §9[0028]-[0031]. The system
memory 130 includes read only memory (ROM) 131 and random access memory
(RAM) 132 that stores operating system 134, application programs 135, other
program modules 136, and program data 137. APPLE1006, q4[0033]-[0034]. A
hard disk drive can store the same or different data than the RAM 132.

APPLE1006, [0035].
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53. “The CDWM composes the desktop by drawing the desktop from the bottom

up, beginning with the desktop background and proceeding through overlapping
windows in reverse Z order. While composing the desktop, the CDWM may draw
each window based in part on the content on top of which the window is being
drawn, and based in part on other environmental factors (e.g., light source,
reflective properties, etc.).” APPLE1006, §[0039]. “The CDWM may reside as
part of the operating system 134, 144,” and may use a compositing engine based
on Direct3D® and DirectX® technology by Microsoft Corporation or OpenGL

graphics engine. APPLE1006, [0040]. The compositing engine “enables 3D
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graphics and animation, transparency, shadows, lighting effects, bump mapping,
environment mapping, and other rich visual features on the desktop.”
APPLE1006, 9[0040].

54. Referring to Hanggie’s FIG. 1B, the CWDM 190 “may include an
Application Programming Interface 190a through which a composition-ware
Application software 191 obtains CDWM window and content creation and
management services” and is connected to a Legacy Windowing Graphics
Subsystem 192. APPLE1006, FIG. 1B, §[0041]. “The Legacy Graphical User
Interface Subsystem 192 may include a Legacy Window Manager 192a and
Legacy Graphics Device Interface 192b.” APPLE1006, 4[0042]. “The Legacy
Graphics Device Interface 192b provides 2D graphics services to both legacy

applications as well as the Legacy Window Manager.” APPLE1006, §[0042].
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APPLE1006 (Hanggie), FIG. 1B.

55. Asshown in FIG. 1B, a Unified Compositing Engine (UCE) 194 is
connected to the CDWM 190 and a 3D Graphics Interface 195, and provides

graphic services to the CDWM 190. APPLE1006, §9[0043]-[0044]. The 3D
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Graphics Interface 195 can include software services “such as Direct3D®,
OpenGL®, or the like” and provide an abstract interface to display devices 197 in
a multiple-display system via multiple device drivers 196. Thus, Hanggie’s system
can support 2D displays of legacy applications as well as 3D displays.

56.  With respect to the rendering of windows in 3D, Hanggie explains that “the
UCE processes incoming composition and resource updates from the CDWM,”
and uses “the immediate-mode rendering services provided by a 3D graphics
engine (such as Microsoft Direct3D®), which in turn transfers the desktop to a
primary display surface.”* APPLE1006, {§[0056], [0065]. An example of such a
window is shown below in Hanggie’s FIG. 3. Hanggie explains that “[t]he frame
or base content 303 of the window 301 may host child content including buttons
305 (e.g., used to restore, maximize, minimize, close the window, etc.), an
indicative icon 307, scrollbars 309, menu bar 311, and window caption text 313. A
primary content object area 315 may be derived from the redirection buffer
obtained from the Legacy Window and Graphical User Interface subsystem, or be
created and attached to the standard base content and rendered by a composition-

aware owning application.” APPLE1006, §[0058].

* Throughout this declaration, unless otherwise indicated, the bolding in quotations

has been added by me, for emphasis.
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57.  Another example of a window is shown below in FIG. 5, which depicts a
“My Documents” folder/window within which icons for additional
folders/applications (e.g., My Music, My Pictures) are located. APPLE1006, FIG.

5, 9[0083].
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58.  The window may be provided by or correspond to an application.
APPLEI1006, §[0058]. “[TThe CDWM may allow an application to alter the
default anatomy of a window by allowing applications to define multiple custom
content objects.” APPLE1006, q[0059]. Hanggie teaches that each CDWM
window can be defined by attributes related to an application, such that 3D user
interaction with the window can be reported to the application. APPLE1006,
[0060] (“The CDWM maps mouse hit-test points relative to application-defined,
content-local, 3D coordinates, and delivers mouse event notifications to the
application™).
59. Hanggie explains that a user may choose to operate in a 2D mode (legacy

drawing mode) or a 3D mode (CDWM) based on a number of factors such as
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system capabilities or power conservation conditions. APPLE1006, [0092]. For
example, a user may want to the computer to operate in the legacy drawing mode
when the computer has “low video memory” or “no 3D acceleration hardware.”
APPLE1006, §[0092]. Hanggie explains that “the selection may be made
automatically or manually. For example, the selection may be made via manual
user control, in accordance with the drawing mode defined by an activated visual
style (theme) selected by the user.” APPLE1006, [0092].

C. Combination of Anthony and Hanggie

60. It would have been obvious for a POSITA to combine the teachings of
Anthony and Hanggie to (1) to implement one or more windows corresponding to
one or more applications as displayed focal group windows in Anthony’s timeline,
(2) implement control buttons 305 on application windows within the timeline that
would allow a user to restore, maximize, minimize, or close the windows; and (3)
implement a control selection through which a user can switch between 2D and 3D
viewing of the application windows. As explained by Hanggie, a control selection
(e.g., through a control button 305) allows a user to select the operating mode that
may be more suitable for the existing operating conditions of the device. For
example, a user may want to operate in the 2D mode when battery power is low, or

operate in 3D mode when the battery of the device is full. APPLE1006, §[0092].
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61. A POSITA would also have combined Hanggie’s control buttons 305 in
Anthony’s focal group windows so that a user can close, minimize, maximize, or
restore a window when desired. This would have provided a user more control
over the displayed contents and would have allowed the user to interact with a
particular window only when desired. Moreover, implementing a window as one
of the focal group windows in Anthony’s timeline is consistent with the teachings
of Anthony, which organizes such windows in a timeline and also states that the
items in a timeline can be “a visual representation of a file, folder, virtual folder, or
any other data object that may be stored in an operating system and/or file system.”
APPLE1007, §[0042].

62. As shown in Anthony’s FIG. 4 (reproduced below), Anthony’s timeline
depicts a plurality of items in focal groups according to a logical order, and the
depicted items can visually represent “a file, folder, virtual folder, or any other
data object that may be stored in an operating system and/or file system, for
example, icons, thumbnails, and the like” (emphasis added). APPLE1007,
[0042]; see also id., Abstract, §4[0043], [0011]. Consistent with Anthony’s
description of visually representing “any...data object” in its dynamic timeline, a
POSITA would have understood and found it obvious that a plurality of

application windows could be organized and represented within Anthony’s

timeline. APPLE1007, §[0042].
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APPLE1007 (Anthony), FIG. 4
63. Below, I provide an example of the combination of Anthony and Hanggie’s
teachings. In the combination figure shown below that I created, the focal group
windows in Anthony’s FIG. 4 are replaced by the window shown in Hanggie’s
FIG. 3. The windows are organized in a timeline consistent with Anthony’s
teachings, and each window has a window caption and control buttons, consistent
with Hanggie’s teachings. APPLE1007, Abstract, §9[0042], [0043], [0011];
APPLE1006, 9[0058], FIG. 3. The window captions would indicate the name of

the application for which each window is associated with. For example, a window
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caption may be “Excel Spreadsheets” when the window includes one or more excel

spreadsheets. APPLE1007, q[0049].
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Self-generated figured based on the combination of Anthony’s FIG. 4
(APPLE1007) and Hanggie’s FIG. 3 (APPLE1006).

64. For example, consistent with Anthony’s teachings, the POSITA would have
organized the plurality of application windows within a dynamic timeline and,
consistent with Hanggie’s teachings, each of the plurality of application windows
would feature a window caption and control buttons, with the buttons enabling
selection between 2D and 3D viewing modes. APPLE1007, Abstract, 99[0042],
[0043], [0011], FIG. 4; APPLE1006, q[0058], FIG. 3.
65. A POSITA would have been motivated to organize and represent application
windows in this manner for many reasons. For instance, the POSITA would have

understood and found it obvious that window captions indicating the name of the
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application with which each window is associated would be consistent with user
expectations, would be convenient to the user, and would assist the user in
navigating between applications represented within the timeline. APPLE1006,
4[0056], [0062], FIG. 3. For example, a window caption for a window
corresponding to one or more Microsoft Excel spreadsheets could be “Microsoft
Excel,” while a window caption for a window corresponding to one or more
Microsoft Word documents could instead be “Microsoft Word.” See APPLE1007,
9110049]; APPLE1006, FIG. 3.

66. A POSITA would also have recognized that implementing Hanggie’s control
buttons 305 in Anthony’s focal group windows such that the user could close,
minimize, maximize, or restore a window when desired by selecting a
corresponding button would be consistent with user expectations, would be
convenient to the user, and would assist the user in interacting with applications
represented within the timeline. APPLE1006, §[0056], FIG. 3. For example,
control buttons of this nature would have been understood to provide a user with
more control over the information displayed within the timeline and application
windows, and to allow the user to view or interact with a particular window only
when desired.

67. Consistent with these advantages, with Hanggie’s teachings, and with

expectations surrounding the Microsoft Windows environments described by each
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of Anthony and Hanggie, a POSITA would have understood and found it obvious
that a maximized window would occupy all, or almost all, parts of a display. As
such, a POSITA would have understood that viewing a maximized window in a
traditional 2D format would, in some cases, allow certain users to interact with an
application in a 2D environment similar to their past experiences in 2D.

68. For at least that reason, the POSITA would have found it obvious to
implement the maximize control button such that manual user selection of that
button would result in Anthony’s user interface switching from a 3D timeline view
enabling user interaction with the plurality of applications represented within
windows displayed within that timeline, to a 2D view of the maximized window.
APPLE1006, [0092].

69. Additional advantages would have further motivated the POSITA to
implement the maximize control button in this manner. For example, because a
maximized 2D window would obscure Anthony’s 3D timeline, it would not be
necessary to expend computing resources on rendering the 3D timeline while a
window is in a maximized state. For example, Hanggie teaches that it can be
beneficial to switch from a 3D mode to a 2D mode to reduce graphics processing
and thereby conserve battery power, and a POSITA would have recognized that
those same advantages could be obtained by switching from a 3D to a 2D state

upon user selection of a maximize control button. APPLE1006, §[0092].
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70. A POSITA would have reasonably expected success in combining the
teachings of Anthony and Hanggie in the above-noted manner, at least because
doing so would have involved nothing more than combining prior art elements
according to known methods to yield predictable results. For example, the
combination of Hanggie’s teachings with Anthony’s would yield the predictable
results of Anthony’s system providing standard captions and control buttons for
application windows represented within its 3D timeline, and being able to switch
between 3D and 2D interface modes.

71.  Moreover, the combination would have been foreseeable and predictable as
Anthony and Hanggie are directed to similar systems and use the same or similar
software for rendering 3D graphics. For instance, as shown below, Anthony’s
computer system, as depicted in Anthony’s FIG. 1, is highly similar to Hanggie’s
computer system shown in Hanggie’s FIG.1A (e.g., compare Hanggie and
Anthony’s system memory 130, hard disk drive 141, processing unit 120, monitor
191/184). Further, Anthony and Hanggie both disclose using the same or similar
3D Graphics software such as Direct3D®, or OpenGL® to enable 3D viewing of
objects (see Anthony’s §[0043] (“The 3D environment may be implemented
utilizing graphics technology such as DirectX®, Direct3D®, OpenGL®, GDI, a
media integration layer, or some other presentation platform as is known in the art.

In some embodiments, 3D objects (which contain 3D properties) may be utilized to
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provide the 3D effect”) and Hanggie’s §[0047] (“The 3D Graphics Interface 195

may include a ... graphics service such as Direct3D®, OpenGL®, or the like.)”).
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APPLE1007 (Anthony), FIG. 1 (left); APPLE1006 (Hanggie), FIG. 1A (right).
72.  As shown in Anthony’s FIG. 1 and Hanggie’s FIG. 1A, Anthony and
Hanggie’s systems have similar architectures. In fact, several components such as
the system memory 130, computer 110, and processing unit 120 even share the
same reference numbers. And because the functions and operations of the system
components in both Anthony and Hanggie are largely similarly (if not identical), a
POSITA would have understood that descriptions associated with components
shared commonly in both systems would have been obvious to implement in both
systems (if not explicitly stated in one of the references), and consequently in the
Anthony and Hanggie combination. For example, a POSITA would have
understood that features of components such as input and output devices (e.g.,

keyboard, monitor, printer) described by either reference could be readily
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implemented as part of a 3D graphics rendering system combining Anthony and

Hanggie’s teachings.

73.

Indeed, as shown below, Anthony and Hanggie share one common inventor

and a common assignee, and are both directed to graphical user interfaces and

systems for 3D viewing of data. APPLE1006, cover, title, abstract; APPLE1007,

cover title, abstract. These and other commonalities between Anthony and

Hanggie would have led a POSITA to have a reasonable expectation of success in

combining the teachings of the two references, as described above.
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D. Combination of Hanggie and Anthony

74. It would also have been obvious to combine Hanggie and Anthony such that
the teachings of Anthony are implemented in Hanggie’s system. In particular,
while Hanggie teaches that it’s “CDWM may draw each window based in part on
the content on top of which the window is being drawn” and that the windows may
be arranged in a stacked order, Hanggie does not explicitly describe how the
stacked order of windows can be can be arranged in a user-friendly manner to
facilitate user interaction. APPLE1006, 9[0039], [0003]. Anthony provides such
details and discloses that a chronological order of the windows and that items such
as files and folders “may be based on time, thus arranging the items
chronologically, e.g., by using a date of creation or date of edit attribute as the
ordering attribute.” APPLE1007, §[0042].

75.  Consistent with Hanggie and Anthony’s descriptions, a POSITA would have
been motivated to combine Hanggie and Anthony’s teachings such that Hanggie’s
application windows could be organized and represented within a timeline similar
to that taught by Anthony. APPLE1007, §[0042], FIG. 4. Indeed, the POSITA
would have recognized that ordering and representing Hanggie’s windows in this
manner would allow for efficient, intuitive, and user-friendly navigation. Indeed,

the Hanggie-Anthony combination would result in a similar system and interface
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(shown below) as that described above in §IX.C in connection with the Anthony-

Hanggie combination.
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(APPLE1007) and Hanggie’s FIG. 3 (APPLE1006).

76.  Moreover, the POSITA would have found it obvious to implement
Hanggie’s maximize control button such that manual user selection of that button
would result in Hanggie’s user interface switching from a 3D timeline view, to a
2D view of the maximized window. APPLE1006, §[0092]. Indeed, the same
advantages to implementing a maximize button described above in §IX.C in
connection with the Anthony-Hanggie combination apply equally with respect to

the Hanggie-Anthony combination.
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77. A POSITA would have reasonably expected success in combining the
teachings of Hanggie and Anthony in the above-noted manner, at least because
doing so would have involved nothing more than combining prior art elements
according to known methods to yield predictable results. For example, applying
Anthony’s teachings to Hanggie’s system would have yielded the predictable result
of Hanggie’s windows being arranged chronologically in a timeline, thereby
providing a logical, intuitive, and user-friendly interface for 3D navigation
between multiple windows in Hanggie’s system. APPLE1007, §[0042], FIG. 4.

78.  Moreover, the combination would have been foreseeable and predictable at
least because, as explained above in §1X.C, Anthony and Hanggie are directed to
similar systems, describe similar methods, disclose the use of the same or similar
software for rendering 3D graphics, share a common inventor, and share an
assignee. APPLE1006, §[0047], cover, title, abstract; APPLE1007, §[0043], cover,
title, abstract.

79.  As I explained above, both the combination of Hanggie and Anthony, and
the combination of Anthony and Hanggie, would have resulted in the same features
being combined in a similar manner to yield a combined system (which I refer to
hereinafter as “HAC”). Although I identify separate combinations in my
declaration, the mapping of the prior art references to the Challenged Claims

presented below in §X is the same under both combinations.
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80.  To simplify which reference of the combination I am relying upon in
describing the prior art mapping below in §X, I will often refer to a particular
reference from which disclosure is being relied upon. However, it should be
understood that although a single reference is referenced in my remarks in §X, the
single reference is part of the HAC system described in §IX.

E. Overview of Matthews

81.  Matthews discloses a method and apparatus for transforming a work area
using a 3D transformation to move a displayed work area, such as a desktop with
open windows, to reveal additional information. APPLE1008, Abstract. In
particular, Matthews discloses that an image of a work area 302 that includes an
image of a desktop 307 and images of one or more open windows 305 can be
tilted away from the user in response to a user selection of a button, such as the
Start button 306. APPLE1008, q9[0049]-[0050], [0056], [0060], FIGS. 3A, 3B,
4A, 5A. The work area 302, desktop 307, and window(s) 305 “are virtually

depicted in 3D space” in presentation area 303. APPLE1008, 4[0058].
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F. Combination of Matthews with HAC

82.  Matthews explicitly teaches that Matthews’ invention is to be used in
Hanggie’s CWDM system and in doing so, explicitly notes Hanggie’s patent
application number. APPLE1008, 4[0041]. Matthews’ FIGS. 1A and 1B, which
describe the operating environment and system components, are the same as
Hanggie’s FIGS. 1A and 1B, and Hanggie’s FIG. 1A is also almost identical to
Anthony’s FIG. 1. Thus, not only would it have been obvious and predictable to
combine the teachings of the three references, but Matthews explicitly discloses
that its teachings can be combined and implemented in Hanggie’s system.

83. A POSITA would have combined Matthews’s teachings with the Anthony-
Hanggie system so that information that can get hidden behind a work area can be
revealed by the tilting of a desktop display. APPLE1008, §9[0010], [0011].

Moreover, Matthews’ teachings “decouple| ] the operating system from the
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applications ... and prevents visual clutter while taking full advantage of the
graphics capabilities of the host computer.” APPLE1008, q[0052].

84. A POSITA would have combined the teachings of HAC and Matthews
because doing so would merely involve combining prior art elements according to
known methods to yield predictable results. Here, as called for by Matthews,
Matthews’ known method would have been combined with Hanggie’s CWDM
system in HAC’s system to yield the predictable result of rendering a 3D display
with a transformable desktop display.

X. MANNER IN WHICH THE PRIOR ART REFERENCES RENDER
THE 654 CLAIMS UNPATENTABLE

A. Claim 1
[1pre] A method for displaying a timeline associated with a plurality of
applications and allowing a user to modify an output of one of said plurality of
applications by interacting with said timeline, comprising:
85.  As explained above in §§1X.A-1X.D, the HAC system can implement a
method for displaying a timeline of application windows, as shown in the
combination figure below. APPLE1007, FIG. 4. For instance, Anthony teaches
that “[a] timeline is provided for displaying files and folders. The timeline may
include a focal group [(windows)] that displays detailed information about its
contents to the user.” APPLE1007, Abstract. The windows can be associated with

a plurality of applications, such as Microsoft Word, Excel, or Windows folders.

APPLE1007, §[0049].
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Self-generated figured based on the combination of Anthony’s FIG. 4
(APPLE1007) and Hanggie’s FIG. 3 (APPLE1006).

86. A user viewing the timeline can “freely navigate documents, files, or other
data objects in a chronological manner, and” can select a particular icon to open
the application associated with the icon. APPLE1007, 9[0043]-[0044], [0047],
[0066], [0084]-[0085]. In response to the selection, Hanggie teaches that the
application can generate an application window and attach any number of content
objects to the application window. APPLE1006, §9[0049]-[0050], [0087]-[0092],
FIGS. 2, 4.
87. In particular, as explained in §§I1X.A-IX.D, Hanggie’s CDWM 190
“provide[s] a rich, full featured operating system” enabling both 2D and 3D
display of windows within “a desktop that uses advanced textures, lighting, and 3D

transformations,” and Anthony describes a 3D immersive space for presenting
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windows within a logically-ordered dynamic timeline view. APPLE1006,
1900012], [0015], [0026], [0039], [0040], [0041], FIG. 3; APPLE1007,
APPLE1007, Abstract, 99[0042], [0043], [0011], FIG. 4. As further explained in
§§IX.C-IX.D, a POSITA would have been motivated and found it obvious to
combine these teachings in HAC such that the windows described by Hanggie are
presented within Anthony’s dynamic timeline view.

88. HAC enables a user to display a plurality of windows, respectively
associated with a plurality of applications, in a 2D legacy drawing mode, with 2D
graphics provided by the Legacy Graphics Device Interface 192b° described by
Hanggie with respect to its Legacy Graphical User Interface subsystem.
APPLE1006, §9[0092], [0042]; see above §1X.B, below [1b]. Hanggie’s FIG. 3

(reproduced below) depicts an example of such a window.

> Consistent with the construction of “2D space” noted in § VIII (“a finite graphical
area defined by a two-dimensional coordinate system”), Hanggie’s Legacy
Graphics Interface 192 is explicitly described as “provid[ing] 2D graphics
services” to legacy applications and a Legacy Window Manager, and for at least
that reason would have been understood by a POSITA to provide a 2D space.

APPLE1006, §[0042].
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89.  As shown, each window 301 includes buttons 305 (e.g., used to restore,
maximize, minimize, and/or close the window), scrollbars 309, menu bar 311, and
primary content object area 315 to facilitate user interaction with the window and

corresponding application. APPLE1006, §[0058], FIG. 3.
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90. And, as explained in §§IX.C-IX.D and shown in the combination figure
above, in HAC, Hanggie’s windows can be displayed® in a three-dimensional (3D)’
immersive space such as Anthony’s dynamic timeline view. APPLE1007, 4[0042].
User modifications of an output of one of the plurality of applications by
interacting with said timeline are further described below in [1a]-[1d-4].

[1a] receiving a plurality of inputs from a user, said plurality of inputs
comprising at least first, second, and third inputs;

91. Consistent with the teachings of Hanggie and Anthony (e.g., Hanggie’s FIG.

1 and Anthony’s FIG. 1A shown below), a POSITA would have been motivated

6 As explained above in §§IX.C-IX.D, Hanggie and Anthony describe systems
having similar architectures, and a POSITA would have understood and found it
obvious to implement components shared commonly in both systems (e.g., input
devices, monitors) within HAC, accounting for the descriptions provided by both
references. APPLE1007, FIG. 1; APPLE1006, FIG. 1A.

" Consistent with the construction of “3D space” noted in § VIII (“a virtual space
defined by a three-dimensional coordinate system”), Anthony’s timeline is
explicitly described as being implemented in a 3D environment using 3D graphics
technology, and for at least that reason would have been understood by a POSITA

to provide a 3D space. APPLE1007, 4[0043].
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and found it obvious to implement HAC such that a plurality of user inputs can be
received through input devices such as a keyboard 162, pointing device 161, or
stylus, and such that a plurality of applications could be opened in response to
receiving the plurality of inputs. APPLE1007, q[0038], FIG. 1; APPLE1006,

€[0005], FIG. 1A.
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APPLE1007, FIG. 1 (left); APPLE1006, FIG. 1A (right).
92. For example, Hanggie teaches that its CDWM receives requests to create a
window and attach a content object. APPLE1006, §9[0050], [0051], [0088].
Although Hanggie does not explicitly teach that the request is a user input, it would
have been obvious to a POSITA to implement HAC such that an application
window would be generated in response to a user request to open the window
received through an input device. Moreover, it would have been obvious that a
user interface, like the one in HAC, is configured to receiver user inputs as

receiving user input is what a user interface is deigned to do.

55



93.  The above-described method for opening windows, such as application file
windows, was well known in the art. For example, Anthony teaches that a user
may navigate to a particular window and open a file within the window.
APPLE1007, 99[0038], [0043]-[0044], [0047] (“[i]f an icon 606a in the focal
group 509 represents a file, double-clicking the file will cause the system to
attempt to open the file”), [0084]. And while this disclosure is made with respect
to Anthony’s 3D timeline, it would have been obvious to a POSITA that a similar
operation would have been performed in a 2D environment such that a user would
have provided an input to the HAC system when desiring to open a file, such as an
application file.

94. In addition, it would also have been obvious to a POSITA that when a user
opens three application files using one or more input devices, HAC’s computer
system would have received at least first, second, and third inputs corresponding to
the opening of the first, second, and third application files. For instance, when a
user selects three application files to open using an input device, e.g., by double
clicking the mouse when it is positioned over icons corresponding to the three
application files, HAC’s computer system would receive at least first, second, and

third inputs from the mouse.
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[1b] opening said plurality of applications in response to said plurality of
inputs, said plurality of applications comprising at least first, second, and
third applications, wherein each one of said plurality of applications is
configured to (i) generate an object having application-specific data, (ii)
display said object on a display device, and (iii) allow said user to modify at
least a portion of said application-specific data by interacting with said object;
and

95. Asnoted in [1a], when a user double clicks on a file, HAC’s computer
system opens it. APPLE1007, §[0047]. When the file is an application file,
Hanggie’s CDWM generates a window having content (“application-specific
data”) corresponding to the application file selected by the user. APPLE1006,
Abstract, §9[0005], [0015] (“window content”), [0049]-[0050] (“‘content object”),
[0060]. A user may choose to display the window in a legacy drawing mode,
which is 2D, when desired (e.g., to preserve power) by making such a selection via
a user control. APPLE1006, 99[0092], [0042]; see above §1X.B. Thus, in HAC,
the application window (“ebject”) is displayed in said 2D space on a fixed
resolution display, e.g., 96 dpi, of monitor 191. APPLE1007, q[0050], Abstract,

FIG. 1.

57



+ [ SYSTEMMENORY ___| =110 191
i | (ROM) 131 5
: BIOS 1m; :
oy || [ s i
t EE’RSATEM 134 mT\.EDEu : :
! T RRAL INTERFACE ]
! PROGRAS 13| 120 T
' | roTER PROCRAT SYSTEMBUS
' MUDULEGS 138 \.121 U 160
ya

i PROGRAM
: DATA 131

OPERATING | APPLICATION |OTHER PROGRAM| PROGRAM ET\ 164

Sraa | ERosRRS. M NOBULES DATA MOUSE

145 146 147 =
/ PROGRAMS 185
FIG. 1 100

APPLE1007 (Anthony), FIG. 1
96. Hanggie also discloses that 2D graphics can be provided for legacy
applications using the Legacy Graphics Device Interface 192b in the Legacy
Graphical User Interface subsystem. APPLE1006, §[0042]. Content related to the
applications can include “e.g., text by a word processor, numeric grid by a
spreadsheet application, or images by a photo editing application.” APPLE1006,
9[0060]. It would have been obvious to a POSITA and well known in the art, that
a user can interact with 2D windows to modify at least a portion of the application

content (“application-specific data™). For instance, when using a word processor
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application or spreadsheet application, it is well known that a user can interact with
the application and edit text and images in the application window using the
computer’s keyboard, mouse, and/or other input devices. APPLE1011, qY[0002]
(“[a]n alphanumeric input device, such as a keyboard, is the most common way for
a user to input textual data to a computing device); [0018], [0026]; see also
generally APPLE1012; APPLE1013, 4:35-39. Hanggie teaches that “[w]indows
can typically be interactively resized, moved around the display, and arranged in
stacked order so as to fully or partially overlap one another.” APPLE1006,
[0003]. A user can provide input for one or more windows using an input device
such as a keyboard or mouse. APPLE1006, [0003].

97. Hanggie’s FIG. 4 illustrates a method by which windows can be created in a
legacy mode using the Legacy Window Manager 192a. Hanggie discloses that
“[s]teps 401409 [in FIG. 4] represent the initial rendering of content associated
with a legacy application window whose source rendering surface (or set if [sic]
instructions required to generate the surface) is obtained from the Legacy Window
Manager 192a.” APPLE1006, [0087]. Hanggie explains that “a legacy
application call[s] legacy APIs 192b to draw a window on the desktop according to
the invalidation model for which the application was designed. For example,
Microsoft® Word® XP may call the legacy APIs so that the legacy DWM 192a

draws text input by the user.” APPLE1006, [0088]. Operations 403-409 are then
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and parameters. APPLE1006, q[0088].

performed to render the application window with the desired content, properties,
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[1c] displaying on said display device said timeline associated with said
plurality of applications, comprising;

98. Asnoted above in [1pre] and §§IX.C-IX.D, and explained in more detail
below in [1c-1]-[1¢c-2], HAC renders obvious displaying a timeline associated with

a plurality of applications on a display device (see combined figure below).
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Self-generated figured based on the combination of Anthony’s FIG. 4

(APPLE1007) and Hanggie’s FIG. 3 (APPLE1006).

[1c-1] generating a plurality of images, said plurality of images comprising at
least first, second, and third images, wherein said first image is an image of at
least a portion of a first object generated by said first application and having
first application-specific data, said second image is an image of at least a
portion of a second object generated by said second application and having
second application-specific data, and said third image is an image of at least a
portion of a third object generated by said third application and having third
application-specific data; and
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99. In HAC’s system, a user can view data in 2D and 3D (e.g., in Anthony’s 3D
timeline or a 2D window). APPLE1007, FIGS. 4, 5; APPLE1006, 49[0041]-
[0044], [0056], [0065]. In particular, as explained above in §IX.B and [1b],
Hanggie discloses that a user can select whether to operate the computer in DWM
(legacy mode with 2D display of data) mode or in CDWM (3D display of data).
APPLE1006, §9[0092], [0042]. Operations 401-409 in FIG. 4 describe how a 2D
window is rendered in the DWM mode. See above [1b]; APPLE1006, §4[0087],
[0088], FIG. 4. It would have been obvious to a POSITA that when a user views
the three 2D windows (as described above for [1b]) in the DWM mode and then
selects the CDWM mode to interact and view the windows in 3D, HAC’s
computer would generate a plurality of images in the form of 3D windows that
respectively correspond to the three 2D windows. APPLE1006, q9[0026], [0057]
(“to draw the window in 3D, the CDWM may define the window anatomy using
various components), [0058], [0059] (“[t]he CDWM may support multiple
application created and rendered content areas, associated with a single window”);
FIG. 3. Specifically, Hanggie discloses that an application can generate an
application window and attach any number of content objects to the application
window. APPLE1006, 49[0049]-[0050], [0087]-[0092], FIGS. 2, 4. In generating
a 3D composited window, the computer modifies various features of the (previous)

2D window such as the “content size, window position or scale, or a change to the
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pixels of the contents diffuse texture.” APPLE1006, §[0050]. “[TThe CDWM
derives composited window attributes (frame and border style, caption, etc) and
state (hidden/shown, minimized/maximized, etc) from existing legacy window
properties” and “the legacy window manager 192a informs the CDWM 190 of any
change affecting the redirected window content texture that may necessitate a
visual update.” APPLE1006, [0051].

100. Hanggie, like Anthony, teaches that a 3D graphics engine such as Microsoft
Direct3D® can be used to render 3D objects. APPLE1006, §[0056]; APPLE1007,
[0043]. Hanggie explains that “[i]n order to draw the window in 3D, the CDWM
may define the window anatomy using various components, include a base content
object and one or more child content objects. The base content object defines the
window frame, or border, and consists of a base geometry, base extent, base
material properties and base content margins. The base and child content objects
may each be entirely defined and managed by the system or in the case of custom
content elements, may be managed by the application.” APPLE1006, §[0057].
Like Anthony, Hanggie, explains that multiple windows, applications, and frame
contents can be displayed, removed, and repositioned, and that windows can be
defined by an application. APPLE1006, 99[0058]-[0060].

101. As an example of multiple windows created for respective applications,

compare Hanggie’s FIG. 3 (reproduced below), which illustrates a window
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generated for one application, with Hanggie’s FIG. 6 (reproduced below), which
illustrates a window generated for a second application. APPLE1006, §9[0058],
[0064]. The application window associated with FIG. 3 has a single object area 315
whereas the application window associated with FIG. 6 has “a dynamic non-
standard anatomy” of two object areas 615a, 615b. APPLE1006, [0058] (FIG.

3), [0064]-[0065] (FIG. 6).
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APPLE1006 (Hanggie), FIG. 3(left), FIG. 6 (right).

102. In the above-described manner, it would have been obvious to a POSITA
that for each of the three 3D application windows that is generated and displayed,
the respective first, second, or third application window is an image of at least a
portion of an object (e.g., 2D window) generated by said the respective application
and having respective application-specific data (e.g., application data, application

content object).
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[1c-2] displaying said plurality of images in a three-dimensional space on said
display device in an order based on a last time that said user one of (i) opened
said first application and interacted with said first object, (ii) opened said
second application and interacted with said second object, and (iii) opened
said third application and interacted with said third object, such that a first
one in said order is displayed in a foreground of said three-dimensional space,
a second one in said order is displayed in a background of said three-
dimensional space, behind at least said first one in said order, and a third one
in said order is displayed in a background of said three-dimensional space,
behind at least said second one in said order; and

103. HAC renders obvious “displaying said plurality of images in a three-
dimensional space on said display device” for at least the reasons noted above in
[1c-1]. See above [1c-1].

104. Moreover, Anthony explains that the multiple windows (“images”) can be
arranged according to a particular “ordering attribute,” which may be based on
chronologically in time “e.g., by using a date of creation or date of edit attribute as
the ordering attribute.” APPLE1007, 4[0042]. It would have been obvious to a
POSITA that the last date of edit of a window, in some cases, corresponds to the
last time a user opened an application and interacted with the window associated
with the application. Accordingly, each of HAC’s 3D windows (“plurality of
images™) are displayed in an order based on a last time that the user opened and
interacted with the window associated with an application. As shown in the
combination figure below, the three windows can be displayed in an order from the
foreground to behind the background such that “a first one in said order is

displayed in a foreground of said 3D immersive space, a second one in said order
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is displayed in a background of said 3D immersive space behind at least said first
one in said order, and a third one in said order is displayed in said background of

said 3D immersive space behind at least said second one in said order.”
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Self-generated figured based on the combination of Anthony’s FIG. 4
(APPLE1007) and Hanggie’s FIG. 3 (APPLE1006).

[1d] allowing said user to modify at least a portion of one of said first, second,
and third application-specific data, comprising:

105. HAC teaches several methods through which a user can modify at least a
portion of one of said first, second, and third application-specific data. For
example, Hanggie teaches that each “window may be comprised of a base content
object (i.e., the frame) and a collection of one or more child content objects. Each

content object may be defined by a unique set of content attributes, and can be
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configured to optionally receive keyboard and mouse events.” APPLE1006,
[0060]. It was well known in the art that “content objects(s) to which the
application renders its primary visual output, e.g., text by a word processor,
numeric grid by a spreadsheet application, or images by a photo editing
application” were modifiable by the user through the input devices, e.g., modifying
text in a word processor application through a user selection of a key on a
keyboard. APPLE1006, §[0060]. HAC also renders obvious the modifications and
interactions claimed in [1d-1]-[1d-4] as explained in detail below.

[1d-1] receiving a first interaction from said user with one of said plurality of
images corresponding to one of said plurality of applications;

106. Recall that Hanggie discloses that a user can make a selection (“first
interaction”) to operate in a 2D (DWM) or 3D (CDWM) mode. See above [1pre],
[1b]; APPLE1006, q[0092]. Hanggie explains that, in some implementations, the
selection can be made manually or “in accordance with the drawing mode defined
by an activated visual style (theme) selected by the user.” APPLE1006, q[0092].
107. Recall from [1c-2] that HAC’s 3D windows include buttons 305 that can be
used to “used to restore, maximize, minimize, close the window, etc.”

APPLE1006, 9[0058], FIG. 3.
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APPLE1006 (Hanggie), FIG. 3.
108. It would have been obvious to a POSITA that upon “receiving a first
interaction from [the] user of one of [the] plurality of images corresponding to one
of said plurality of applications,” e.g., through user selection of the maximize
button for a window, HAC’s computer would have allowed the user to view the
window in a “maximum” capacity such that it occupies all or almost all parts of the
computer display. And because the window occupies most, if not all, of the
display screen, viewing the window in 2D would allow the user to more intuitively
and easily interact with the window. Accordingly, using the maximize button to
select 2D viewing of a window would have been an obvious choice to provide a

manual selection option for a displayed window to be viewed in 2D. APPLE1006,
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1[0092]. Moreover, because the experience of viewing a maximized window in
2D or 3D would not have provided any substantial or perceived difference in
viewing experience, using the maximize button to switch to a 2D viewing of the
window would have been obvious. In this manner, by selecting a maximize button
on a window in Anthony’s timeline, the window would be reconfigured in the
legacy mode and displayed in 2D to occupy all or most parts of the screen in a
“maximum’” capacity. Such a maximized 2D window would then replace the
display of the dynamic timeline and any windows within the timeline.

109. Indeed, using buttons such as the maximize button is consistent with the
manner in which the *654 Patent describes switching viewpoints. In particular, the
’654 Patent explains that by “clicking an icon or bottom [sic] (analogous to the
minimize in windows operating system environment) triggers a change to the
viewpoint of the end user” from 3D to 2D. APPLE1001, 22:7-30.

[1d-2] replacing said plurality of images within said three-dimensional space
with one of said first, second, and third objects corresponding to said one of

said plurality of applications within a two-dimensional space in response to
said first interaction;

110. See above [1d-1].

[1d-3] receiving a second interaction by said user with said one of said first,
second, and third objects within said two-dimensional space; and

111. Hanggie discloses several way in which the computer receives at least one

user interaction with a 2D window, such as a maximized 2D window. For
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example, if the maximized window was a Microsoft® Word® application window,
Hanggie discloses receiving text input from a user. APPLE1006, q[0088]. As is
known in the art, in response to a user entering a key on a keyboard when
interacting with a Microsoft® Word® application window, application-specific
data, such as the text content in the window is modified to reflect the input key. It
would also have been obvious to a POSITA that when a user would like to interact
with multiple 2D windows, the computer would have received multiple user
interactions for the user to interact with the multiple windows (e.g., second and
third objects) in the 2D space. Subsequently, application-specific data in such
windows would have been modified similar to the single window example.

[1d-4] modifying said one of said first, second, and third application-specific
data in response to said second interaction.

112. See above [1d-3].

B. Claim 2

[2] The method of claim 1, wherein said step of displaying said plurality of
images on said display device further comprises displaying said plurality of
images together with a plurality of icons, wherein each one of said plurality of
images has a corresponding one of said plurality of icons.

113. As noted above in §§IX.A-IX.D and [1c-1] and shown in Hanggie’s FIG. 3
below, Hanggie teaches that “[t]he frame or base content 303 of the window 301

may host child content including buttons 305 (e.g., used to restore, maximize,
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minimize, close the window, etc.), an indicative icon 307, scrollbars 309, menu
bar 311, and window caption text 313.” APPLE1006, [0058]. Any one of the
buttons 305 is an icon that is displayed together with each window (“image”).
Accordingly, it would have been obvious to a POSITA that when a plurality of
windows (“images”) is displayed, the plurality of windows is displayed together
with a plurality of icons, and each of the windows has a corresponding one of the

plurality of icons.
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APPLE1006 (Hanggie), FIG. 3.
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C. Claim 3
[3] The method of claim 1, wherein said step of displaying said plurality of
images on said display device further comprises displaying said plurality of
images together with a plurality of descriptions, wherein each one of said
plurality of images has a corresponding one of said plurality of descriptions.
114. Asnoted above in §§IX.A-IX.D and [1c-1], Hanggie teaches that “[t]he
frame or base content 303 of the window 301 may host child content including
buttons 305 (e.g., used to restore, maximize, minimize, close the window, etc.), an
indicative icon 307, scrollbars 309, menu bar 311, and window caption text 313.”
APPLEI1006, §[0058]. As shown in Hanggie’s FIG. 3 (reproduced below), each
window (“image”) has a corresponding indicative icon 307 and window caption
text 313 (“descriptions”). 1t would have been obvious to a POSITA that when a
plurality of windows (“plurality of images™) are displayed, each one of said

plurality of windows has a corresponding one of said plurality of indicative icons

307 and window caption text 313 (“plurality of descriptions”).
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D. Claim 4

[4] The method of claim 1, further comprising the step of storing in a database
data linking each one of said plurality of images with a corresponding one of
said plurality of applications and a corresponding one of said order in which
said plurality of images are displayed on said display device.

115. As shown in Hanggie’s FIG. 1A, Hanggie teaches that includes computer
includes a system memory 130 and hard disk drive 141 that include application

programs 135/145, program modules 136/146, and program data 137/147.

APPLE1006, §9[0033]-[0035].
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116. The stored application programs and program data are used to configure the
displayed windows (images). APPLE1006, q[0049]-[0052], FIG. 2. For
example, Hanggie teaches that “an application can dynamically create and attach to
a window (as well as detach and destroy) any number of content objects.”
APPLE1006, §[0049]. Rendering features (e.g., transparency, size, orientation) of
the window or any changes to the window or content therein can also be controlled
by an application program. Id., {[0052], [0054], [0059], [0060]. Hanggie
discloses that:

“basic window elements, and that additional or different window
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elements may additionally or alternatively be used ... [and] may
alternatively be provided by an application, e.g., to provide a distinct
look and feel to an application program. An example would be where
an application program provides the scroll bar elements as custom child
content objects so that they manifest an appearance and behavior
peculiar to the application program. Moreover, an application may elect
to remove or reposition one or more of the stock frame elements using
the CDWM API. An application need not be limited to a single primary
content area, a restriction prevalent in the prior art.

APPLE1006, §[0058].
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117. As can be appreciated from the foregoing, the RAM 132 or hard disk drive
141 (“database”) store data, such as the application programs 135/145 (optionally
including program modules 136/146, and program 137) which are linked to each

one of the displayed windows (“plurality of applications™) that a respective

76



application program controls. It would have been obvious to a POSITA that when
a window corresponding to a particular application program is opened, the
application program would have stored data linking the application to the window
so that the application program can control and track the content and features of
the window.

118. Note that “database” is defined as “a nonredundant collection of interrelated
data items that can be shared and used by several different subsystems.”
APPLEI1010, 136. Accordingly, a POSITA would have understood that HAC’s
RAM 132 or hard disk drive 141 is a database because RAM 132 or hard disk
drive 141 store data that is shared and used by several different subsystems in
HAC’s system such as the processing unit 120 and monitor 184.

119. Recall that Anthony discloses an ordering attribute based on time, e.g., by
using a date of creation or date of edit attribute as the ordering attribute.
APPLE1007, q[0042]. When displaying multiple windows, it would have been
obvious to a POSITA that HAC’s computer determines and stores the ordering
information providing by the ordering attribute to arrange and display the multiple
windows. This order information would have been recalled from a database to
support graphical rendering of the windows, and would have been dynamically
updated as the ordering of windows changed over time based on user interaction

with the windows. Accordingly, it would also have been to a POSITA that HAC’s
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RAM 132 or hard disk drive 141 (“database’) would also store data for “a
corresponding one of said order in which said plurality of images are displayed

on said display device.”

E. Claim 5

[S] The method of claim 1, wherein said step of displaying said plurality of
images further comprises displaying said plurality of images one of
horizontally and vertically on said display device.

As shown in the combined figure below, HAC’s windows (“plurality of images™)
are displayed one of horizontally and vertically on the display device. In HAC’S
timeline display, the windows are primarily displayed across a display device a
horizontal direction, and also have a vertical direction displacement from one

window to another, as shown in the combined figure below.
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(APPLE1007) and Hanggie’s FIG. 3 (APPLE1006).

F. Claim 6
[6a] The method of claim 1, further comprising the steps of: displaying a
fourth image on said display device, said fourth image being an image of a
desktop having at least one other application; and
120. Matthews discloses a method and apparatus for transforming a work area
using a 3D transformation to move a displayed work area, such as a desktop with
open windows, to reveal additional information. APPLE1008, Abstract. In
particular, Matthews discloses that an image of a work area 302 that includes an

image of a desktop 307 and images of one or more open windows 305 can be

tilted away from the user in response to a user selection of a button, such as the
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Start button 306. APPLE1008, 44[0049]-[0050], [0056], [0060], FIGS. 3A, 3B,
4A, 5A. The work area 302, desktop 307, and window(s) 305 ““are virtually

depicted in 3D space” in presentation area 303. APPLE1008, q[0058].
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[6b]-[6b-4] allowing said user to open said other application, comprising:
receiving a third interaction from said user with said fourth image; replacing
said fourth image with said desktop in response to said third interaction;
receiving a fourth interaction from said user with said other application; and
opening said other application in response to said fourth interaction.

121. Once in the transformed display (see FIGS. 5A and 3B above), Matthews
teaches that a user can click on the work area 302 to return to an untransformed
display to focus on applications in the work area. APPLE1008, 9[0051]. A user
can also select a particular application window and continue working on that
application window after the work area is untransformed. APPLE1008, [0053]
(““At a minimum, if the user points the mouse in the work area and clicks, the work
area can be returned to its initial un-transformed state, and the user may resume
normal manipulation of the work area.”), §[0070].

122. As can be appreciated from the foregoing, Matthews teaches that in
response to the user clicking on the image of the desktop in the transformed work
area 302 (“receiving a third interaction from said user with said fourth image”),
the computer would untransform the work area 302 by “replacing said fourth
image with said desktop in response to said selection” of the user. Matthews
explains that the user can then “resume normal manipulation of the work area.”
APPLE1008, q[0053]. It would have been obvious to a POSITA that the “normal
manipulation of the work area” includes “receiving a fourth interaction from said

user with said other application; and opening said other application in response
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to said fourth interaction” when a user selects an icon representing an application
to open the application window, as described above in [1b] and [1c]-[1c-5]. For
example, Anthony discloses that “[i]f an icon 606a in the focal group 509
represents a file, double-clicking the file will cause the system to attempt to open
the file.” APPLE1007, §[0047]. In this manner, the HAC-Matthews combination

renders obvious features [6b]-[6b-4].

G. Claim 7
[7a] and [7b] The method of claim 1, further comprising the steps of:
receiving a third interaction from said user on said display device; and
reordering said order in which said plurality of images are displayed on said
display device in response to said third interaction.
123. As described in more detail below, HAC renders claim 7 obvious at least (1)
when a third interaction modifies the ordering type specified by the user, and (2)
when a third interaction is made to edit one or more images.
124. Recall that Anthony teaches that “a user may wish to group items by item
type, or author, or some other attribute. In one embodiment of the present
invention, the ordering attribute may be based on time, thus arranging the items
chronologically, e.g., by using a date of creation or date of edit attribute as the

ordering attribute.” APPLE1007, q4[0042], [0007]. As noted above in [1c-2], the

images in HAC’s timeline are arranged in an order based on a last time that the
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user opened and interacted with an image or object corresponding to the displayed
application windows.

125. Under a first mapping, it would have been obvious to a POSITA that when a
user is interested in viewing the images in a different order, e.g., a name or type of
application window, the user would have input a new ordering attribute via the
display device to reorder the displayed windows based on the type of order desired,
e.g., in an alphabet order of names. Anthony also discloses that the user can
provide input on the display device through a stylus input device 193.
APPLE1007, q[0038]. Accordingly, under the first mapping, it would have been
obvious to a POSITA that, consistent with Anthony’s teachings, HAC’s system
would have received a third interaction (stylus input specifying new type of
ordering) from said user on said display device, and would have consequently
reordered said order in which said plurality of images are displayed on said
display device in response to said third interaction. A POSITA would have
understood that a user could, at any time, have modified the ordering of the images
based on the user’s preference for a particular order type. Thus, reordering the
displayed images in response to a user request to reorder the images would have
been obvious.

126. Under a second mapping, a user may interact with one of the application

windows e.g., by editing a word, image, or file in the application window.
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APPLE1007, 99[0042], [0007]. If the image corresponding to the application
window was not in the first position in the chronological order of the images
displayed in HAC’s system, as noted above in [1c-2], the image corresponding to
the application window that was edited will then move to the position (e.g., first
place in the chronological order) occupied by the image of the application window
that was most recently edited, and other windows would be reordered (e.g., first
image moves to second image, fifth image moves to sixth image) to accommodate
the image newly positioned in first place in the chronological order.

127. Accordingly, HAC renders [7a] and [7b] obvious in view of at least the two

mappings described above.

H. Claim 8

[8] The method of claim 1, wherein said step of replacing said plurality of
images with one of said first, second, and third objects, further comprises
enlarging a size of at least said one of said plurality of images before replacing
said one of said plurality of images with said one of said first, second, and
third objects, thereby simulating movement of said one of said plurality of
images in a z-axis of said display device.

128. As explained in [1d-1], a maximize button is included on each window
(image) corresponding to the first, second, and third applications. APPLE1006,
[0058], FIG. 3. It would have been obvious to a POSITA that maximizing a

window involves enlarging the size of the window (image) until it covers most if

not all the display area of the display screen. In gradually increasing its size to
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cover the display area, the computer simulates movement of said one (window
whose maximize button has been selected) of said plurality of images in a z-axis of

said display device.

I. Claim9

[9] The method of claim 1, wherein each one of said plurality of applications
comprises a web browser application, and each one of said first, second, and
third objects comprises a web browser window.

129. Matthews gives examples of a web browser application, such as the Internet
Explorer, as one example of a window that can be opened in a computer.
APPLE1008, FIGS. 2, 8, 9, §[0070]. Although not explicitly stated, it would have
been obvious to a POSITA that when a user desires to open three web pages in a
new window, the HAC-Matthews system would have displayed three windows
corresponding to three web browser applications such that “each one of said first,

second, and third objects comprises a web browser window.”
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J. Claim 10
[10pre] A system for displaying a timeline associated with a plurality of
applications and allowing a user to modify an output of one of said plurality of
applications by interacting with said timeline, comprising:
130. [10pre] is a system claim preamble corresponding to [1pre] (a method claim
preamble). HAC renders obvious [10pre] for the same or similar reasons noted
above in [1pre]. See also §§IX.A-IX.D.
[10a] a display device;
131. HAC’s system includes a computer 110 connected to a monitor 191/184

(“display device”). APPLE1007, FIG. 1, 9[0034], [0038], [0039]; APPLE1006,

[0035], FIG. 1A.
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_________________________________________________________________________________

------

FIG. 1

APPLE1007 (Anthony), FIG. 1.
[10b] at least one input device;
132. HAC’s system includes at least one input device such as “a keyboard 162
and pointing device 161, commonly referred to as a mouse, trackball or touch pad.
Other input devices (not shown) may include a microphone, joystick, game pad,
satellite dish, scanner, or the like.” APPLE1007, FIG. 1, q[0038], [0034], [0039];

APPLE1006, §9[0005], [0035], FIG. 1A.
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[10c] at least one processor operatively coupled to said display device and said
at least one input device; and

133. HAC discloses that “[c]Jomponents of computer 110 may include, but are not
limited to, a processing unit 120, a system memory 130, and a system bus 121 that
couples various system components including the system memory to the
processing unit 120.” APPLE1007, FIG. 1 (reproduced below), 4[0034];
APPLE1006, q[0031], FIG. 1A. More specifically, HAC’s system includes a
processing unit 120 (“at least one processor’) operatively coupled to monitor 191

(“said display device) and mouse 161, and keyboard 162 (“said at least one input

90



device”). APPLE1007, FIG. 1, §9[0038], [0034], [0039]; APPLE1006, 9[0031],

FIG. 1A.
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APPLE1007 (Anthony), FIG. 1.
[10d] a memory device comprising executable code for:
134. HAC’s system includes a memory device, such as system memory 130 that
executes code for performing the operations recited in [10e-1]-[101-4].
APPLEI1007, FIG. 1, 99[0034]-[0039]; APPLE1006, q[0031], FIG. 1A. For
example, Anthony discloses that system memory 130 includes (i) a RAM 132 that
“typically contains data and/or program modules that are immediately accessible to

and/or presently being operated on by processing unit 120;” and “operating system
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134, application programs 135, other program modules 136, and program data

137.” APPLE1007, q[0036].
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APPLE1007 (Anthony), FIG. 1.

135. The memory device can include computer-readable medium for storage of
information such as computer readable instructions, data structures, and program
modules. APPLE1007, 4[0035]. “A basic input/output system 133 (BIOS),
containing the basic routines that help to transfer information between elements
within computer 110, ... is typically stored in ROM 131.” APPLE1007, 4[0036].
It would have been obvious to a POSITA that for HAC’s system to operate,

Anthony’s processor would have executed operations according to instructions or
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code that are stored in a memory device, such as system memory 130, which
provides instructions for the processor and applications to execute operations, e.g.,
operations [10e-1]-[10i-4].

[10d-1] receiving a plurality of inputs from said at least one input device, said
plurality of inputs comprising at least first, second, and third inputs

136. See above [1a].

[10d-2] opening said plurality of applications in response to said plurality of
inputs, said plurality of applications comprising at least first, second, and
third applications, wherein each one of said plurality of applications is
configured to (i) generate an object having application-specific data, (ii)
display said object on said display device, and (iii) allow said user to modify at
least a portion of said application-specific data by interacting with said object;
and

137. See above [1Db].

[10d-3] displaying on said display device said timeline associated with said
plurality of applications, comprising:

138. See above [1c].

[10d-3i] generating a plurality of images, said plurality of images comprising
at least first, second, and third images, wherein said first image is an image of
at least a portion of a first object generated by said first application and
having first application-specific data, said second image is an image of at least
a portion of a second object generated by said second application and having
second application-specific data, and said third image is an image of at least a
portion of a third object generated by said third application and having third
application-specific data; and

139. See above [1c-1].

[10d-3ii] displaying said plurality of images within a three-dimensional space
on said display device in an order based on a last time that said at least one
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processor received (i) said first input and a last interaction with said first
object, (ii) said second input and a last interaction with said second object,
and (iii) said third input and a last interaction with said third object, such that
a first one in said order is displayed in a foreground of said three-dimensional
space, and second and third ones in said order are displayed in a background
of said three-dimensional space; and

140. See above [1c-2].

[10d-4] allowing said user to modify at least a portion of one of said first,
second, and third application-specific data, comprising:

141. See above [1d].
[10d-4i] receiving a fourth input from said at least one input device, said

fourth input interacting with one of said plurality of images corresponding to
one of said plurality of applications;

142. See above [1d-1] (the claimed “fourth input” corresponding to the “first
interaction” in [1d-1]).

[10d-4ii] replacing said plurality of images within said three-dimensional
space with one of said first, second, and third objects corresponding to said

one of said plurality of applications within a two-dimensional space in
response to said fourth input;

143. See above [1d-2] (the claimed “fourth input” corresponding to the “first
interaction” in [1d-2]).
[10d-4iii] receiving a fifth input from said at least one input device, said fifth

input interacting with said one of said first, second, and third objects within
said two-dimensional space; and

144. See above [1d-3] (the claimed “fifth input” corresponding to the “second

interaction” in [1d-3]).
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[10d-4iv] modifying said one of said first, second, and third application-
specific data in response to said fifth input.

145. See above [1d-4] (the claimed “fifth input” corresponding to the “second

interaction” in [1d-4]).

K. Claim 11

[11] The system of claim 10, wherein said step of displaying said plurality of
images on said display device further comprises displaying said plurality of
images together with a plurality of icons, wherein each one of said plurality of
images has a corresponding one of said plurality of icons.

146. See above [2].

L. Claim 12

[12] The system of claim 10, wherein said step of displaying said plurality of
images on said display device further comprises displaying said plurality of
images together with a plurality of descriptions on said display device,
wherein each one of said plurality of images has a corresponding one of said
plurality of descriptions.

147. See above [3].
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M.Claim 13

[13] The system of claim 10, wherein said memory device stores data linking
each one of said plurality of images with a corresponding one of said plurality
of applications and a corresponding one of said order in which said plurality
of images are displayed on said display device.

148. See above [4].

N. Claim 14

[14a] The system of claim 10, wherein said executable code is further
configured to: display a fourth image on said display device, said fourth image
being an image of a desktop having at least one other application; and

149. See above [6a].

[14b]-[14b-4] allow said user to open said other application, said executable
code being further configured to: receive an interaction from said user with
said fourth image; replace said fourth image with said desktop in response to
said interaction with said fourth image; receive an interaction from said user
with said other application; and open said other application in response to
said interaction with said other application.

150. See above [6b]-[6b-4].

0. Claim 15

[15a], [15b] The system of claim 10, wherein said executable code is further
configured to: receive a third interaction from said user on said display
device; and reorder said order in which said plurality of images are displayed
on said display device in response to said third interaction.

151. See above [7a], [7b].
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P. Claim 16

[16] The system of claim 10, wherein said step of displaying said plurality of
images within said three-dimensional space further comprises displaying said
second one in said order behind at least said first one in said order, and
displaying said third one in said order behind at least said second one in said
order.

152. See above [1c-2].

Q. Claim 17

[17] The system of claim 10, wherein said step of replacing said plurality of
images with one of said first, second, and third objects, further comprises
enlarging a size of at least said one of said plurality of images before replacing
said one of said plurality of images with said one of said first, second, and
third objects, thereby simulating movement of said one of said plurality of
images in a z-axis of said display device.

153. See above [8].

R. Claim 18

[18] The system of claim 10, wherein each one of said plurality of applications
comprises a web browser application, and each one of said first, second, and
third objects comprises a web browser window.

154. See above [9].
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S. Claim 19

[19pre] A method for displaying information on a plurality of applications
and allowing a user to modify an output of one of said plurality of applications
by interacting with said information, comprising:

155. See above [1pre]. The preamble of claim 19 recites “a timeline associated
with a plurality of applications” instead of “information on a plurality of
applications” in [1pre]). HAC renders obvious the claimed “timeline” and [19pre]
for reasons similar to the reasons noted above in [1pre]. For example, in HAC,
Anthony’s timeline is associated with a plurality of applications with windows
displayed in the timeline. APPLE1007, FIG. 4, Abstract, Y[0043]-[0044], [0047],
[0049], [0066], [0084]-[0085]; APPLE1006, §9[0049]-[0050], [0087]-[0092],
FIGS. 2, 4. As explained above in [1a]-[1d-4], a user can also modify an output of

one of said plurality of applications by interacting with said timeline.

[19a] receiving a plurality of inputs from a user, said plurality of inputs
comprising at least first, second, and third inputs;

156. See above [1a].

[19b] opening said plurality of applications in response to said plurality of
inputs, said plurality of applications comprising at least first, second, and
third applications, wherein each one of said plurality of applications is
configured to (i) generate an output having application-specific data, (ii)
display said output on a display device, and (iii) allow said user to modify at
least a portion of said application-specific data by interacting with said
output; and

157. See above [1b].
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[19¢] displaying on said display device said information on said plurality of
applications, comprising;

158. See above [1c] (the “timeline associated with said plurality of applications”
recited in [1c] corresponding to the “information on said plurality of applications”
in [19c]).

[19¢-1] generating a plurality of images, said plurality of images comprising at
least first, second, and third images, wherein said first image is an image of at
least a portion of an output generated by said first application and having first
application-specific data, said second image is an image of at least a portion of
an output generated by said second application and having second
application-specific data, and said third image is an image of at least a portion
of an output generated by said third application and having third application-
specific data; and

159. See above [1c-1].

[19¢-2] displaying said plurality of images within a three-dimensional space on
said display device in an order that said application-specific data associated
with each one of said plurality of applications was displayed on said display
device, wherein a first one in said order is displayed in a foreground, a second
one in said order is displayed in a background behind at least said first one in
said order, and a third one in said order is displayed in a background behind
at least said second one in said order; and

See above [1c-2].

[19d] allowing said user to modify at least a portion of one of said first,
second, and third application-specific data, comprising:

160. See above [1d].

[19d-1] receiving a first interaction from said user with one of said plurality of
images corresponding to one of said plurality of applications;

161. See above [1d-1].
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[19d-2] replacing said plurality of images within said three-dimensional space
with a particular output within a two-dimensional space, said particular
output corresponding to said one of said plurality of applications in response
to said first interaction;

162. See above [1d-2].

[19d-3] receiving a second interaction by said user with said particular output
within said two-dimensional space; and

163. See above [1d-3].

[19d-4] modifying said one of said first, second, and third application-specific
data in response to said second interaction.

164. See above [1d-4].

XI. CONCLUSION

165. For all the reasons I have noted in the foregoing paragraphs, claims 1-19 of

the 654 Patent are obvious in view of the references discussed above.
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Workspace of the Future," IEEE Computer Graphics and Applications, vol. 40, issue 1, pp. 56-71, January
2020.

241. P. Chakravarthula, Y. Peng, J. Kollin, H. Fuchs, F. Heide. “Wirtinger Holography for Near-Eye Displays,”
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Effects of Vision Impairments on Recognition Distances of Escape-Route Signs in Buildings,” The Visual
Computer, June 2018. Vo. 34, Issue 6-8, (Proceedings of Computer Graphics International, CGI 2018, June
11-14, 2018, Bintan Island, Indonesia), pp. 911-923
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53. Keynote, Eurographics 2016, Lisbon, Portugal, May 2016.
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52. Technical University of Vienna, Symposium of Visual Computing Trends, January 2015
51. Samsung Developer Conference, San Francisco, November 2014
50. University of Maryland, Department of Computer Science, Distinguished Colloquia, October 2014.

49. Keynote (1 of 4), 5" International Conference on Remote Sensing in Archeology, Duke University,
October 2014.

48. Keynote, IEEE VR 2014, Minneapolis, MN, March 2014.

47. Keynote, BEAMING Workshop, Barcelona, Spain, June 2011, "Toward Improved Telepresence:
BeingThere International Research Center for Telepresence and Telecollaboration...and related work."

46. Keynote, Japan VR, Tokyo, Japan, December 2010.
45, Keynote, ISMAR 2010, Seoul, Korea, October 2010.

44, Keynote, |IEEE International Symposium on Multimedia (ISM2010), Taichung, Taiwan, December 2010,
"Physical and Digital Media of Telepresence."

43. ISMAR Symposium Workshop, Orlando, Florida, October 2009.

42. AMI-ARCS Workshop, London, England, September 2009.

41. NAIST, Japan, July 2009.

40. Keynote, NOSSDAV, Wiliamsburg, Virginia, June 2009, "Experiences Building Telepresence Systems."

39. University of Pennsylvania, Franklin Institute Symposium, RoboFest: A Celebration of Robotics at the
GRASP Laboratory, April 2009.

38. NASA Langley Research Center, Initiated the Speaker Series on Virtual Worlds, April 2009.

37. 9th Marconi Research Conference, Office Ergonomics Research Committee (OERC), Marconi Center,
Marshall, CA, January 2009.

36. Keynote, Graphics Hardware 2008, Sarajevo, Bosnia and Herzegovina June 20, 2008.

35. Keynote, PROCAMS 2008, Los Angeles, CA, August 9, 2008.

34. Keynote (1 of 2), Eurographics 2004, Grenoble, France, September 2004.

33. J. Barkley Rosser Distinguished Lecture, University of Wisconsin, Madison, WI, March 2001.
32. Distinguished Lecture, National Science Foundation (NSF), February 2001.

31. Address, Sesquicentennial Anniversary, University of Rochester, October 2000 (1 of 2 in Computer
Science).

30. Distinguished Lecture, Stanford University Department of Computer Science, June 2000.

29. Keynote Address, Virtual Reality Software and Technology (VRST '99), London, England, December
1999.

28. Keynote, 1% International Symposium on Mixed Reality (ISMR’99), Yokohama, Japan. Mar. 9, 1999.
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27. University of Utah Department of Computer Science Distinguished Lecture, December 8, 1998.

26. Invited Paper, Advanced Multimedia Content Processing (AMCP’98), Osaka, Japan. Nov. 9, 1998.

25. Keynote, Advanced School for Computing and Imaging (ASCI’98), Lommel, Belgium. June 11, 1998.
24. Fraunhofer Inauguration Symposium, Virtual Environments Panel, Darmstadt, Germany, Oct. 30, 1997.
23. Keynote, Eurographics ‘97, Budapest, Hungary, September 6, 1997.

22. Keynote, Computer Graphics International’97, Hasselt, Belgium, June 25, 1997.

21. Keynote, 2nd Visualization Conference, Technicon, Haifa, Israel, June 30, 1996.

20. Keynote, 1995 Symposium on Interactive 3D Graphics, Monterey, CA, April 10-12, 1995.

19. University of Southern California Department of Computer Science Distinguished Lecture, Los Angeles,
CA, Dec. 2, 1994.

18. Invited talk, The London VR User Show, VR in Medicine Workshop, London, England, September 1994,

17. IEEE EMBS 1994 International Summer School on Three-Dimensional Biomedical Imaging, to teach
course on Virtual Reality in Medical Imaging, July 7-8, 1994.

16. Invited talk, ATR Workshop on Virtual Space Teleconferencing Systems, Kyoto, Japan, Dec. 3, 1993.

15. Invited talk, Computer Graphics International '92 (CGI '92), Tokyo, Japan, June 24, 1992.

14. NATO Advanced Research Workshop, Travemunde, Germany, June 26, 1990.

13. Keynote, First Conference on Visualization in Biomedical Computing, Atlanta, Georgia, May 23, 1990.
12. Keynote Address, Computer Graphics International, Leeds, UK, June 1989.

11. World Congress on Medical Physics and Biomedical Engineering, San Antonio, Texas, August 1988.

10. Member of panel on "Parallel Processing for Computer Vision and Display" at SIGGRAPH'88, August
1988.

9. Member of panel on "3D Imaging in Medicine: Pitfalls and Possible Remedies" at the National Computer
Graphics Association annual conference, Anaheim, California, March 1988.

8. International Conference and Exhibition on Parallel Processing for Computer Vision and Display (sponsored
by IBM - UK Labs, Univ. of Leeds, British Computer Society, Computer Graphics Society, Eurographics),
University of Leeds, UK (January 1988).

7. NATO International Advanced Study Institute on Theoretical Foundations of Computer Graphics and CAD,
Il Ciocco, Luccea, Italy (July 1987).

6. NATO International Advanced Study Institute on Mathematics and Computer Science in Medical Imaging, I
Ciocco, Lucca, Italy, (September 1986).

5. International Summer Institute (British Computer Society), State of the Art in Computer Graphics,
Stirling, Scotland (June 1986).
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4. NATO International Advanced Study Institute on Fundamental Algorithms for Computer Graphics, Iikley,
England (April 1985).

3. Qualitative Changes in the Future of Interactive Graphics. COMPCON 1985, San Francisco, California
(February 1985).

2. Eurographics'85, Nice, France (September 1985) (1 of 4 keynotes).

1. NATO International Advanced Study Institute on Microarchitecture of VLSI Computers, Urbino, Italy (July
1984).
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