S3.10 Host discussion mode;

S3.11 Whether the host announces the end, if not S3.12, if so, end;

S3.12 Whether the host designated the use, if not S3.13, if so S3.15;

S3.13 Speaker application;

S3.14 The host confirms whether to approve, if not S3.13, if so S3.15;

S3.15 Speakers use cloud conferences to send high-definition conference TV streams to the display cloud;
Whether S3.16 is completed or someone requested interruption; if not, S3.15; if so, S3.11;

(3)HD

Correspondence of each conference to display high-definition conference TV streams of 720p or higher quality,
including the following 2 steps:

Build an IP network: The full-duplex bandwidth of the network formed by wired and / or wireless transmission
channels is not less than 33Mbps; display conference display equipment including high-definition projectors and
displays support high-definition conference televisions of 720p or higher quality; Step S3.5 priority rules
include the following 6 categories:

First, determine the priority queue according to the submission topics and contents of the registration of
participants, from large to small;

Second, in accordance with the application time sequence of the registration of participants, the Markov
property of the discrete-time random process {Xi} in queuing theory is used to determine the priority queue;

Third, determine the priority queue according to the sequence of units registered by the participants;

Fourth, determine the priority queue according to the department's professional sequence in which the
participants are registered;

Fifth, according to the registered job title and name sequence of the participants, the duties are from large to
small, and the same job is determined according to the alphabetical order of the names;

Sixth, when people join the conference one after another during the power dispatch cloud conference, the
random service queuing theory mathematical method is used to determine the priority queue rule: the first-
come-first-served service (LCFS) is M / M / ¢ / LCFS Model, important issues and content with priority service
rights (PR) namely M /M / ¢ / PR model, secondary important issues and content random service (SIRO)
namely M /M / ¢ / SIRO model, remaining general issues and content The first-come-first-served (FCFS) or M /
M /¢ /PR model is used in the collection;

Among them, the (2) non-blocking is based on the random service characteristics of intelligent cloud
consultation in power dispatching, and uses the queuing theory mathematical method to establish a
mathematical model, including:

Suppose there are ¢ consultation cloud slides, and the average service rate of each cloud slide that requires
consultation is u. Under normal circumstances, the average arrival rate of the power dispatch message flow
event is A, then there is a power dispatch in At time. The probability of a message flow event arriving is P1 =
AAt, and the probability of a power dispatch message flow event leaving within At time is q1 = AAt;

There are three cases:

(4)When no power dispatches message flow events, the probabilities of three mutually incompatible events are:

(a) There is no queue of power dispatch message flow events within time t, and the probability of no power
dispatch message flow event arrival at time At is PO (1-LAt);
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(b) There is a power dispatch message flow event within time t, no power dispatch message flow event arrives
within At, but the probability of a power dispatch message flow event leaving after accepting cloud consultation
is P1 (1-AAt) uAt ;

(c) There is no queue of power dispatch message flow events at time t, but there is a probability of a power
dispatch message flow event arriving at time At, and a probability of leaving a power dispatch message flow
event after cloud consultation is POAAtuAt;

Then PO = PO (1-1At) + P1 (1-AAD) uAt + POAu (At)2

Ignore the second-order small amount, finishing P1 = AP0 / u;

(5)When there are n power dispatch message flow events and 1<<n ¢, itcan be divided into the follow ing four
cases:

(a) There are n-1 power dispatch message flow events in queue at time t, and a power dispatch message flow
event arrives at time At, but the probability that no power dispatch message flow event is negotiated by the
cloud is Pn-1AAt ( 1-nuAt);

(b) There are n + 1 power dispatch message flow events in queue at time t. No power dispatch message flow
event arrives at time At, but the probability of a power dispatch message flow event leaving after accepting
cloud consultation is Pn + 1 (1-AAt) [(n + 1) uAt];

(c) There are n power dispatching message flow events in queue at time t, and no power dispatching message
flow event arrives at time At, nor is the probability of any power dispatching message flow event being
negotiated by the cloud Pn (1-AAt) ( 1-nuAt);

(d) There are n power dispatch message flow events in the queue at time t, one power dispatch message flow
event arrives at time At, and one power dispatch message flow event has the probability of leaving after
accepting cloud consultations as PniAtnuAt;

(6)When the number of power dispatch message flow events n > c, it is similar to case (2), but the
corresponding probabilities are:

(@) Pn-1 (A1) (1-cpAb)
() P+ 1 (1-LA1) (cpAb)
() Pn (1-1At) (1-cpAt)
(d) Pn (LA cpAt

From the above formula:

The steady-state probability of the solution is:

Only when A / cu 01, can the consultation cloud slideshow service system reach a steady state without lining up
in an infinite queue. The service intensity of the consultation cloud slideshow system is

. which means the utilization rate of the consultation cloud slideshow system;

The service rate of the conference cloud slideshow system is:
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That is, when there are n (n Uc) power dispatch message flow events in the system, the service rate of the
system is nu; when there are ¢ power dispatch message flow events in the system, the service rate of the system
reaches the maximum value cp; When the number of power dispatching message flow events in C exceeds c,
because ¢ service desks are busy, the remaining power dispatching message flow events must be queued, and the
service rate at this time is still cp; therefore,

The queue length of the power dispatch message flow events in the system is

The average waiting time for power dispatch message flow events in the system is

Average time of power dispatch message flow events in the system

Average number of power dispatch message flow events in the system

Among them, the defined parameters are:
Lq: average queue length in the system;

W(q: the average waiting time of power dispatch message flow events in the system, each power dispatch
message flow event hopes that this period is as short as possible;

WS: average stay time of the power dispatch message flow event in the system,;

LS: the average number of power dispatch message flow events in the system;

A: average arrival rate;

| average service rate;

c: the number of parallel consultation cloud slides in the system;

p: service intensity, that is, the average service time of each consultation cloud slide unit time interval;
PO: steady state probability of the system.

The present invention also proposes a device using the above method, which includes the following eight
features:

First, the steps to ensure security and non-blocking implementation are implemented in the security management
server;

Second, the wireless server supports IEEE 802.11b / g and 100M LAN interfaces, with a signal interface
connected to a projector / display with a quality of 720p or higher, and a built-in H.264 soft decompression
software that supports the DHCP server function. Automatically assign IP addresses to client computers;

Third, install the cloud consultation client software on the computers participating in the power dispatch cloud
consultation. The software includes the steps of claims 1-2 and H.264 soft coding software;

Fourth, in the wired LAN application scenario, the computer cloud conference group is aggregated through an

ordinary Ethernet switch, connected to a wireless server via an Ethernet cable, connected to a security
management server and a projector / display with a quality of 720p or higher to complete power dispatch. The
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display and display of conferences are "clouded" to realize the sharing of display and display resources and
ensure its security;

Fifth, in the wireless LAN application scenario, the computer cloud conference group connects to the wireless
server through the wireless IEEE 802.11b / g protocol through its built-in or external wireless LAN card, and the
wireless server is connected to the security management server and a 720p or higher quality server. The
projector / display screen completes the “cloud” display and presentation of power dispatch conferences,
realizes the sharing of display and display resources, and guarantees its security;

Sixth, in a mixed network application scenario consisting of wireless LAN and wired LAN, the computer cloud
conference group uses wired or wireless LAN cards, and the wired scenario is aggregated through a common
Ethernet switch to connect to the wireless server. The wireless server is connected to the security management
server and 720p. The projectors / display screens of the above quality can complete the "cloud" display and
display of power dispatch conferences, realize the sharing of display and display resources, and ensure its
security;

Seventh, the computers participating in the power dispatch cloud conference can be laptops, desktop computers,
or server clusters;

Eighth, multiple co-frequency jammers are used to establish a protective isolation boundary. The specific
method is to make the radio coverage radius of the co-frequency jammer smaller than the radio server's radio
coverage radius, and to make a co-frequency interference outside the perimeter of the power dispatch cloud
conference venue Around the boundary of the wireless coverage radius of the device, a plurality of co-frequency
interferers are used to establish a protective isolation boundary. The distance between adjacent co-frequency
interferers is the radio coverage radius of a co-frequency interferer.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to make the content of the present invention more clearly understood and to facilitate the description of
specific embodiments, the accompanying drawings related to the present invention are described as follows:

FIG. 1 is a schematic structural diagram of a device of the present invention;
FIG. 2 is a diagram for describing a cloud consultation process of the present invention; FIG.

FIG. 3 is a probabilistic characteristic diagram of a power dispatch message flow event of the cloud consultation
process of the present invention;

4 is a classification diagram of video resolution according to the present invention;

FIG. 5 is a video resolution comparison chart of the present invention;

6 is a schematic structural diagram of a device according to a first embodiment of the present invention;

7 is a schematic structural diagram of a device according to a second embodiment of the present invention;
8 is a schematic structural diagram of a device according to a third embodiment of the present invention;

9 is a schematic structural diagram of a device according to a fourth embodiment of the present invention;
10 is a schematic flowchart of a non-blocking step in a method according to the present invention;

FIG. 11 is a diagram of an embodiment of constructing a protective isolation boundary using multiple co-
frequency interferers according to the present invention.

detailed description

The device implementation diagram of the present invention is shown in Fig. 1 and described in detail below.

Page 666 of 1327



The wireless LAN is constructed through IEEE802.11b / g wireless communication equipment, and the wired
LAN can also be constructed through network cables or optical cables. The central node of the star topology is
used to display and display the cloud (specific cloud devices include projectors and various display screens, etc.
), Other nodes are connected to various terminals (such as notebook computers, desktop computers, server
clusters) participating in the dynamic cloud consultation of power dispatching. At the same time, the security
management server embeds the method of the present invention, and manages the security, non-blocking, and
high-definition of the video stream of the entire power dispatching dynamic cloud consultation system through
the topology center node to ensure resource sharing of cloud devices. Among them, the computer and server
cluster can be connected to the central node through the built-in wireless communication network card or
external wireless communication equipment, or can be connected to the central node through the wired local
area network to send power dispatch message flow events to the projector and various displays Cloud devices
composed of screens, etc., for dynamic display and presentation.

Examples of specific technical problems that can be solved by the present invention are as follows.

When there is only one projector, there are often many people in the conference room to participate in the power
dispatch conference. It is necessary to connect your laptop to the projector in turn, and it is very troublesome to
plug and unplug the projector cable. This problem can be solved very conveniently by the present invention.
FIG. 7 is a first specific embodiment of the present invention. The wireless cloud consultation is as follows.
Install the security management server software on an ordinary computer and connect the Ethernet cable to the
wireless server. The wireless server is connected to a 1080p-quality projector / display. Each computer
participating in the cloud conference installs the cloud conference client software and connects to the wireless
server through its wireless LAN card to complete the wireless cloud conference.

When there is only one display screen available and the switch matrix is not used, the power dispatch
conference meeting that many people attend will need to connect their laptops to the display screen in turn, and
it is very troublesome to plug in the display cable. This problem can be solved very conveniently by the present
invention. FIG. 8 is a second specific embodiment of the present invention.

When there is only one projector, the conference room has the conditions of a wired local area network, and the
invention can easily realize the sharing of the projectors. FIG. 9 is a third specific embodiment of the present
invention. The wired cloud consultation is as follows. Install the security management server software on an
ordinary computer and connect the Ethernet cable to the wircless server. The wireless server is connected to a
1080p-quality projector / display. Each computer participating in the cloud conference installs the cloud
conference client software, and converges through a wired Ethernet card through a common Ethernet switch,
and connects to the wireless server to complete the wired cloud conference. Business.

When there is only one projector, the conference room has the conditions of wired LAN, and some computer
conference groups have the function of supporting IEEE802.11b / g wireless local area network. Wired and
wireless can be used in combination. Through the invention, projector sharing can be implemented very
conveniently. . FIG. 10 is a fourth specific embodiment of the present invention. The wired and wireless hybrid
network cloud consultation is as follows. Install the security management server software on an ordinary
computer and connect the Ethernet cable to the wireless server. The wireless server is connected to a 1080p-
quality projector / display, and each computer participating in the cloud conference installs the cloud conference
client software. In wired mode, the wired LAN card is used to converge through an ordinary Ethernet switch and
connected to a wireless server to complete wired cloud consultation. Connect wirelessly to the wireless server
through its wireless LAN card to complete wireless cloud consultation.

The invention has been described above by means of specific embodiments, but those skilled in the art will also
recognize the many possibilities of variations and alternative embodiments, for example, by combining and / or
changing features of a single embodiment. Therefore, it can be understood that these modifications and
alternative embodiments are considered to be included in the present invention, and the scope of the present
invention is limited only by the attached patent claims and their equivalents.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventorship: BEEL Examiner: BARTELS, CHRISTOPHER
Serial No.: 16/852790 Group Art Unit: 2184

Filed: April 20, 2020 Docket No.: 21044.0006USC1

Title: ELECTRONIC TOOL AND METHODS WITH AUDIO FOR MEETINGS

CERTIFICATE OF TRANSMISSION.
I hereby certify that this paper is being transmitted by EFS Web to the United States Patent & Trademark Office on July 13, 2021.

By: __ /Thomas Lee/
Name: Thomas Lee

AMENDMENT AND RESPONSE

Mail Stop: AMENDMENT
Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

Dear Commissioner:

In response to the Non-Final Office Action issued January 14, 2021, please amend the
above-identified application as follows:

Amendments to the Claims are reflected in the listing of claims that begins on page 2 of
this paper.

Remarks begin on page 7 of this paper.
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AMENDMENT TO THE CLAIMS

This listing of claims will replace all prior versions and listings of claims in the

application.

Listing of Claims:

1-81. (Cancelled)

82. (Currently Amended) A method for connecting a processing device to a communications
network, the processing device having a memory, a display, an operating system and
communication between processing device and a class of peripheral devices, the method
comprising;

a) coupling an external peripheral device physically to a port of the processing device, the
external peripheral device having a transceiver and a connector configured to couple to the port

of the processing device, and presenting the external peripheral device to the processing device

as a human interface device;

b) communicating at least one of audio data and display data from the processing device
to the external peripheral device via the human interface device;

¢) reading the audio data from the port using-an-audio-device-onthe-external-peripheral
deviee,

d) connecting the processing device to a communications network via the transceiver, and

e) display data and audio data being routed between the processing device and the

communication network via the transceiver and further to a base node.
83. (Previously Presented) The method of claim 82, wherein the audio device comprises an audio
output adapter device which is configured as a virtual audio device to transfer the audio data

from the processing device to the base node via the communications network.

84. (Currently Amended) The method of claim 82, further comprising presenting the external

peripheral device to the processing device as any of the following:

Page 669 of 1327



16/852790
Response to Office Action dated 1/14/2021

] interface device:
a mass storage device; and

a composite device.

85. (Previously Presented) The method of claim 82, wherein a client application is stored on the

external peripheral device which when run on the processing device obtains screen scraped data.

86. (Previously Presented) The method of claim 85, wherein the client application is a portable

application.

87. (Currently Amended) The method of claim 82, wherein the external peripheral device
analyzes an incoming audio signal from the processing device and if no audio data is received,
the incoming audio signal is discarded and if audio data is received, the external peripheral
device initiates a TCP/IP socket connection to the base unit through the communications

network.

88. (Previously Presented) The method of claim 82, further comprising time-stamping

synchronously a stream of the audio data with a stream of the display data.

89. (Previously Presented) The method of claim 88, further comprising encoding, optionally
encrypting the audio data.

90. (Currently Amended) A system for connecting a processing device to a communications
network, the processing device having a memory, a display and an operating system and
communication between processing device and a class of peripheral devices, the system
comprising;

a) means for coupling an external peripheral device physically to a port of the processing
device, the external peripheral device having a transceiver and a connector configured to couple
to the port of the processing device;

b) means for presenting the external peripheral device to the processing device as a

human interface device;
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[[0)]] ¢) means for at least one of display data communication and audio communication

between the external peripheral device and the processing device via the human interface

device;

wherein the external peripheral device is configured ina-way to connect the processing
device to a communications network via the transceiver; and

d) means for routing display data and audio data between the processing device and the
communication network via the means for display data and audio data communication and the

transceiver to a base node.

91. (Previously Presented) The system of claim 90, wherein the external peripheral device
comprises an audio device which is configured in a way to be implemented as a virtual audio
device to transfer the audio data from the processing device to the base node via the

communications network.

92. (Currently Amended) The system of claim 91, further comprising any of the following:

means for presenting the peripheral device to the processing device as a mass storage;

means for presenting the external peripheral device to the processing device as a

composite device.

93. (Previously Presented) The system of claim 92, wherein a client application is stored on the

external peripheral device which when run on the processing device obtains screen scraped data.

94. (Previously Presented) The system of claim 93, wherein the client application is a portable

application.
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95. (Currently Amended) The system of claim 92, wherein the external peripheral device is
adapted to analyse an incoming audio signal from the processing device and if no audio is

received, the incoming audio signal is discarded.

96. (Previously Presented) The system of claim 95, wherein if audio is received, the external
peripheral device is adapted to initiate an additional connection to the base unit through the

communications network.

97. (Previously Presented) The system of claim 90, further comprising time-stamping

synchronously the audio data with the display data.

98. (Previously Presented) The system of claim 90, further comprising means for encoding,

optionally encrypting the audio data.

99. (Currently Amended) A peripheral device for providing communication connectivity to a
processing device which is provided with memory, a display and an operating system and for
communication between the processing device and a class of peripheral devices, the peripheral
device comprising a connection configured to be physically coupled to a port of the processing
device and the peripheral device being adapted to work with executable software code, said
executable software code comprising;

a fourth software code for presenting the external peripheral device to the processing

device as a human interface device:

a first software code portion for setting up, a means for at least one of display data

communication and audio data communication between the peripheral device and the processing

device via the human interface device;

a second software code portion for connecting the processing device to a communications
network via a transceiver of the external peripheral device; [[and]]
a third software code portion for routing the display data and the audio data between the

processing device and the communication network via the transceiver to a base node.
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100. (Currently Amended) A method for connecting a processing device to a communications
network, the processing device having a memory, a display and an operating system, the method
comprising:
a) coupling an external peripheral device physically to a port of the processing device,
wherein the peripheral device comprises a wireless transceiver and a connector, said
connector configured to couple to the port of the processing device;

b) presenting the external peripheral device to the processing device as a human interface

device;
[[b)]] ¢) setting up one of an audio communication between the peripheral device and the

processing device and settingup- a display data communication between the peripheral device

and the processing device via the human interface device;
[[c)]] d) the peripheral device being configured to connect the processing device to a
communications network via the wireless transceiver;

[[d)]] e) routing audio data from the processing device to the wireless transceiver via the

connector of the peripheral device and the audio communication and routing display data from

the processing device to the wireless transceiver via the connector of the peripheral device and

the display data communication;

f) routing the display data and the audio data from the wireless transceiver of the

peripheral device to a base node over the communications network via at least one channel

created between the external peripheral device to the base node.

101. (Previously Presented) The method of claim 100, wherein the external peripheral device is
configured to analyze an incoming signal from the processing device and if no audio data is
received, the incoming signal is discarded and if audio data is received, the external peripheral
device initiates a TCP/IP socket connection to the base unit through the communications

network.
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REMARKS

Applicant respectfully requests favorable reconsideration of this application in view of
the above amendments and the following remarks.

Claim 82 is amended to include certain features from claim 84, where support for the
amendment may be found, for example, at least on page 10, lines 11-25 of the specification as
originally filed.

Claims 90, 99, and 100 are amended to recite similar features as now recited in mended
claim 82.

Claims 84, 87, 92, and 95 are amended to remove any inconsistencies introduced by the
amendments to claims 82 and 90.

No new matter has been added.

Claims 82-101 are pending.

Applicant respectfully requests that the specification be amended as requested in the
Preliminary Amendment filed April 20, 2020 to add the Cross-Reference of the Applications,
which was not included in the publication of the present application in U.S. publication

20200250110.

Claim Rejections - 35 U.S.C. § 103
Claims 82-84 and 87-101 are rejected under pre-AIA 35 U.S.C. 103(a) as being
unpatentable over Nuyttens et al. (U.S. Patent Application Publication No. 2007/0033289)
(“Nuyttens”) in view of Thompson (U.S. Patent Application Publication No. 2009/0247006)

(“Thompson”). Applicant respectfully traverses the rejection.

Applicant initially notes that claims 82-101 are currently pending in this application, and
does not include claim 102 as indicate on page 8 of the Office Action.

With respect to independent claim 82, Applicant submits that the claim has been
amended to recite, at least in part, coupling an external peripheral device physically to a port of
the processing device, the external peripheral device having a transceiver and a connector
configured to couple to the port of the processing device, presenting the external peripheral
device to the processing device as a human interface device, communicating at least one of audio
data and display data from the processing device to the external peripheral device via the human

interface device, and at least reading the audio data from the port.
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Applicant submits that neither Nuyttens nor Thompson, taken alone or in combination,
result in the features now recited in amended claim 82.
Rather, Nuyttens discloses in paragraph [0116]:

The following functional blocks can be used in this DGU 14: the drawing unit 40, the
decoding units 41 and the CPU unit 47. These building blocks are connected together via
a switching means 46, e.g. via a PClexpress switch. The decoding units 41 execute the
same function as in the first embodiment. The single board computer (SBC) of the Hydra
in the first embodiment is replaced by the drawing unit 40 and CPU unit 47 in the second
embodiment. This separation allows to provide better performance on both the CPU and
drawing functionality. The CPU unit 47 is in control of the setup and operation of the
DGU unit and can receive commands across a separated control network (out-of-band
control) or across the video network (in-band control). The decoding unit 41 receives the
encoded information across the gigabit interface, decodes the information and forwards it
to the drawing unit 40. The drawing unit 40 renders the information requested in the
graphics configuration file, e.g. tagged mark-up language configuration document 61.

Nuyttens also discloses in paragraph [0112]:

The DGU unit receives a number of encoded signals--unicasted or multicasted on the
network 13--through the redundant 1 Gb/s network interface in a number of input buffers
30 (RJ45 Magnetics--PHY). The buffered signals are processed in a processor 31
(Network processing--SDRAM--Flash). The received signals are then decoded in a
decoder 32 (Codec logic--SDRAM--ADV?202) and transferred across the baseboard-
mezzanine interface of the multi-viewer driver 2, e.g. Hydra, to the baseboard of the
multi-viewer driver 2, e.g. Hydra. This baseboard takes care of inserting the decoded
image on the internal bus of the multi-viewer driver 2, e.g. Hydra. A controller block 33
(SDR AM-+flash+processor) with an own redundant fast Ethernet network interface 33- to
separate streaming and control channels--(RJ45-Mac Phy) is used to control the display
generator unit 14. The Hydra Single Board Computer (SBC) is used to render metadata
and embedded information.

Thus, Nuyttens only discloses a display generator equipped with a drawing unit, but fails to
disclose each and every feature recited in amended claim 82.

As the Examiner suggested on page 5 of the Office Action, since he needed to show
“only one element of the group to be shown by the reference to teach the claim,” the Examiner
suggested that Nuyttens teaches a storage device in paragraph [0252]. One having ordinary skill

in the art, however, would not have observed any evidence in Nuyttens that the external

peripheral device is presented to the processing device as a human interface device, where at
least one of audio data and display data is communicated from the processing device to the

external peripheral device via the human interface device, and the audio data is read from the
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port, as recited in amended claim 82. In so doing, one having ordinary skill in the art would have
appreciated that claim 82, as now amended, now refers to connecting the processing device to a
communications network. If one having ordinary skill is confronted with connecting a processing
device like a laptop to a LAN, one having ordinary skill would have selected the appropriate
driver to package the data for transmission, e.g., will use a modem. HID drivers are designed to
work with a modem. For example, as discussed in the pending application, an HID (human
interface device) is used for capturing user input (e.g. following a user action such as pressing or
activating a button) and providing user feedback, e.g. by an optical indicator such as a light ring
around the button e.g. an LED ring, for streaming the screen scraped video content to the
network and hence to a base unit and a display (page 10, lines 18-22). In so doing, one having
ordinary skill would not have observed any evidence in the prior art to select a driver that is not
suitable for this job. Rather, only in the present application is one having ordinary skill taught of
the peripheral device where it is particularly advantageous and non-obvious to select the HID
driver. By doing so it is possible to avoid the network interfaces of the processing device. That
is, the processing device does not associate data being transferred by the HID driver with the
network interfaces, routing tables, and administrator privileges of the processing device. Thus,
such features increase the scalability of the system allowing rapid connection independent of the
type of processing device being used, e.g. independent of whether it is a Microsoft Windows or
an Apple device using i0S. The claimed system is therefore agnostic by design. On the other
hand, as discussed above, while Nuyttens discloses using a storage device, Nuyttens is silent
with respect to presenting the external peripheral device to the processing device as the human
interface device. In fact, Applicant submits that one having ordinary skill in the art would have

appreciated that drivers for a USB connection are device specific and, hence, there is no

relationship between the driver for a storage device and for a human interface device. Thus,
Nuyttens fails to disclose or suggest the features now recited in amended claim 82.

Thompson fails to cure the deficiencies of the teachings of Nuyttens with respect to
amended claim 82, at least because Thompson is only directed providing an in-wall access point
enclosure, that will securely accept the insertion of a access point electronics units node
consisting of a network communications module (motherboard) and any one of a plurality of
application interface cartridge daughter boards that is retained within the module and arranged in

a ‘piggy back’ manner (para. [0015]). Thompson also teaches providing a free-standing (e.g., set-
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top box) docking station network communications module that will securely accept the insertion
of one or more application interface cartridges (para. [0016]). That is, Thompson only teaches a
multimedia system, but fails to disclose each and every feature recited in amended claim 82.

Therefore, since neither Nuyttens nor Thompson discloses or suggests each and every
feature now recited in amended claim 82, any proposed modification of the invention of
Nuyttens with the teachings of Thompson fails to result in the same combination of features as
now recited in amended claim 82. In fact, Applicant submits that one having ordinary skill in the
art would not have been prompted by the prior art to modify the teachings of Nuyttens or
Thompson, taken alone or in combination, to result in the specific combination of features as
recited in amended claim 82, at least because both Nuyttens and Thompson are directed to
different methods and structures for networking.

Claims 90, 99, and 100 are allowable over the cited prior art at least for reciting similar
features as recited in the method of amended claim 82, as well as their individually recited
features.

The remaining claims are allowable over the cited prior art at least based on their
dependencies of claims 82, 90, and 100 as well as their individually recited features. Applicant
does not concede the correctness of the rejection for claim features not discussed.

Applicant respectfully requests favorable reconsideration of the claim and withdrawal of
the rejection.

Claims 85 and 86 are rejected under U.S.C. 103(a) as being unpatentable over Nuyttens
in view of Thompson, and further in view of Carlson et al. (U.S. Patent Application Publication
No. 2013/0060662) (“Carlson”). Applicant respectfully traverses the rejection.

Claims 85 and 86 depend from claim 82. Accordingly, claims 85 and 86 are also
patentable over the combination of the invention of Nuyttens in view of Thompson for at least
the same reasons as amended claim 82, where Carlson does not remedy the deficiencies of
Nuyttens and Thompson with respect to amended claim 82. Applicant does not concede the
correctness of the rejection for claim features not discussed. Applicant respectfully requests
favorable reconsideration of the claim and withdrawal of the rejection.

In view of the above, Applicant respectfully requests favorable reconsideration in the

form of a Notice of Allowance. If any questions arise regarding this communication, the

10
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16/852790

Response to Office Action dated 1/14/2021

Examiner is invited to contact Applicant’s representative listed below. Please charge any

underpayment of fees or credit any overpayment to Deposit Account No. 50-3478.

Dated: July 13, 2021

Respectfully submitted,

HAMRE, SCHUMANN, MUELLER &
LARSON, P.C.

45 S. 7" St., Suite 2700

Minneapolis, MN 55402

(612) 455-3800

By: /Thomas Lee/
Thomas Lee

Reg. No.: 66,396
TL/ajs

11
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PTO/AIA/22 (10-20)

Approved for use through 11/30/2020. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

Docket Number (Optional)
PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) | 21044.0006USC1

Application Number Filed

16/852790 April 2, 2020

"“"ELECTRONIC TOOL AND METHODS WITH AUDIO FOR MEETINGS

Art Unit Examiner

2184 BARTELS, CHRISTOPHER

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above-identified application.

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

Eee Small Entity Fee Micro Entity Fee
[] one month (37 CFR 1.17(a)(1)) $220 $110 $55 $
[[] Two months (37 CFR 1.17(a)(2)) $640 $320 $160 $
Three months (37 CFR 1.17(a)(3)) $1,480 $740 $370 s 1480
[ ] Fourmonths (37 CFR 1.17(a)(4)) $2,320 $1,160 $580 $
[] Five months (37 CFR 1.17(a)(5)) $3,160 $1,580 $790 $

Applicant asserts small entity status. See 37 CFR 1.27.
Applicant certifies micro entity status. See 37 CFR 1.29.

Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously.

Payment by credit card. Form PTO-2038 is attached.

The Director has already been authorized to charge fees in this application to a Deposit Account.

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number 503478

Payment made via EFS-Web.

]
]
D A check in the amount of the fee is enclosed.
[]

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide
credit card information and authorization on PTO-2038.

| am the

|:| applicant.

attorney or agent of record. Registration number 66396

D attorney or agent acting under 37 CFR 1.34. Registration number
/Thomas Lee/ July 13, 2021

Signature Date
THOMAS LEE 6124553844
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit
multiple forms if more than one signature is required, see below™*.

D * Total of forms are submitted.

This collection of information is required by 37 CFR 1.136(a). The information is required to obtain or retain a benefit by the public, which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS
TO THIS ADDRESS. SEND TO: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of
the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2)
furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the
U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or
patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or abandonment of the
application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from
the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. §52a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under authority of
44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record
was filed in an application which became abandoned or in which the proceedings were terminated and which
application is referenced by either a published application, an application open to public inspection or an issued
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Patent Application Fee Transmittal

Application Number: 16852790

Filing Date: 20-Apr-2020

Title of Invention: ELECTRONIC TOOL AND METHODS WITH AUDIO FOR MEETINGS
First Named Inventor/Applicant Name: Koen Simon Herman Beel

Filer: Thomas Lee

Attorney Docket Number: 21044.0006USC1

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Sub-Total in

Description Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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. e . Sub-Total in
Description Fee Code Quantity Amount USD($)
Extension - 3 months with $0 paid 1253 1 1480 1480
Miscellaneous:
Total in USD ($) 1480

Page 682 of 1327




Electronic Acknowledgement Receipt

EFS ID: 43240359
Application Number: 16852790
International Application Number:
Confirmation Number: 5321

Title of Invention:

ELECTRONIC TOOL AND METHODS WITH AUDIO FOR MEETINGS

First Named Inventor/Applicant Name:

Koen Simon Herman Beel

Customer Number: 52835
Filer: Thomas Lee
Filer Authorized By:
Attorney Docket Number: 21044.0006USC1
Receipt Date: 13-JUL-2021
Filing Date: 20-APR-2020
Time Stamp: 18:06:15

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $1480

RAM confirmation Number E20217C106581712

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
194763
1 Response_0006.pdf yes 11
7ee8d438ed99cc1c3alel cbel2e3b127487|
93cde
Multipart Description/PDF files in .zip description
Document Description Start End
Amendment/Req. Reconsideration-After Non-Final Reject 1 1
Claims 2 6
Applicant Arguments/Remarks Made in an Amendment 7 1
Warnings:
Information:
165666
2 Extension of Time EOT.pdf no 2
106697 2bf06a49ff45873c947fc7a7b151546)
Warnings:
Information:
30903
3 Fee Worksheet {(SB06) fee-info.pdf no 2
4c079b091415ab7929c35f2987575fbe18ad
a%e
Warnings:
Information:
Total Files Size (in bytes)4 391332
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/852,790 04/20/2020 Koen Simon Herman Beel 21044.0006USC1
CONFIRMATION NO. 5321
52835 POA ACCEPTANCE LETTER
HAMRE, SCHUMANN, MUELLER & LARSON, P.C.
e bt Boromn e e
Suite 2700 00000012628845

Minneapolis, MN 55402-1683
Date Mailed: 06/15/2021

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 06/11/2021.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/enguyen/
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USDLO.gov
APPLICATION NUMBER FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/852,790 04/20/2020 Koen Simon Herman Beel BEEL3004C/TIM
CONFIRMATION NO. 5321
23364 POWER OF ATTORNEY NOTICE
BACON & THOMAS, PLLC

625 SLATERS LANE

625 SLATERS LA R LA At

ALEXANDRIA, VA 22314-1176

Date Mailed: 06/15/2021

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 06/11/2021.

+ The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence
will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/cnguyen/
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Doc Code: PA..
PTO/AIA/82A (07-13)

Document Description: Power of Attorney Approved for use through 01/31/2018. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number 16/852,790

Filing Date 2020-04-20

First Named Inventor Koen Simon Herman Beel

Title ELECTRONIC TOOL AND METHODS WITH AUDIO FOR MEETINGS

Art Unit 2184

Examiner Name BARTELS, CHRISTOPHER A.

Attorney Docket Number |21044.0006USC1

SIGNATURE of Applicant or Patent Practitioner

Signature /Thomas Lee/ Date (Optional) 2021 _06_1 1

Name Thomas Lee Eegi;traﬁon 66,396
umbper

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

*Total of ] forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Electronic Acknowledgement Receipt

EFS ID: 42960982
Application Number: 16852790
International Application Number:
Confirmation Number: 5321

Title of Invention:

ELECTRONIC TOOL AND METHODS WITH AUDIO FOR MEETINGS

First Named Inventor/Applicant Name:

Koen Simon Herman Beel

Customer Number:

23364

Filer: Thomas Lee/Yanling Cottle
Filer Authorized By: Thomas Lee
Attorney Docket Number: BEEL3004C/TJM
Receipt Date: 11-JUN-2021
Filing Date: 20-APR-2020
Time Stamp: 09:43:24

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document s . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
509713
1 Power of Attorney POA_0006USC1.pdf no 2
1536290582c0455a2914f0efa0f795cabd53
adee
Warnings:
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Information:

Total Files Size (in bytes){ 509713

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (02-18)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

16852790

Filing Date

2020-04-20

First Named Inventor | Koen Simon Herman BEEL

Art Unit

‘2184

Examiner Name

| Christopher A. Bartels

Attorney Docket Number

‘ BEEL3004C/TJM

U.S.PATENTS

Remove

Pages,Columns,Lines where

E).(a_lm*lner Cite Patent Number Kind Issue Date Na”.”e of Patentee or Applicant Relevant Passages or Relevant
Initial No Code? of cited Document .
Figures Appear
1
Add

If you wish to add additional U.S. Paten

t citation information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner
Initial*

Cite No

Publication
Number

Kind
Code?

Publication
Date

Name of Patentee or Applicant
of cited Document

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS
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Examiner
Initial*

Cite
No

Foreign Document
Number3

Kind
Code#

Publication
Date

Country
Codezj

Name of Patentee or
Applicant of cited
Document

Pages,Columns,Lines
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Passages or Relevant
Figures Appear
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If you wish to add additional Foreign Patent Document citation information please click the Add button

Add

NON-PATENT LITERATURE DOCUMENTS

Remove

Examiner
Initials™®

Cite
No

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s),

publisher, city and/or country where published.

TS5
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Application Number 16852790
Filing Date 2020-04-20

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Koen Simon Herman BEEL

Art Unit ‘ 2184

Examiner Name | Christopher A. Bartels
Attorney Docket Number ‘ BEEL3004C/TJM

1 Bummons To Attend Oral Proceedings in corresponding European Application No. 12762258.7, dated May 20, 2021.

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature Date Considered |

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in confermance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
1 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible.  Applicant is to place a check mark here if|
English language translation is attached.

EFS Web 2.1.18
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Application Number 16852790

Filing Date 2020-04-20

INFORMATION DISCLOSURE

First Named Inventor | Koen Simon Herman BEEL

STATEMENT BY APPLICANT ———— ‘2184

( Not for submission under 37 CFR 1.99)
Examiner Name | Christopher A. Bartels

Attorney Docket Number ‘ BEEL3004C/TJM

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
X from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)}(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 {p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature [Thomas J. Moore/ Date (YYYY-MM-DD) 2021-05-28

Name/Print THOMAS J. MCORE Registration Number P8974

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upeon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authaority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information soclicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related o a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 42834632
Application Number: 16852790
International Application Number:
Confirmation Number: 5321

Title of Invention:

ELECTRONIC TOOL AND METHODS WITH AUDIO FOR MEETINGS

First Named Inventor/Applicant Name:

Koen Simon Herman Beel

Customer Number:

23364

Filer:

Thomas J. Moore/Shelly Darrenkamp

Filer Authorized By:

Thomas J. Moore

Attorney Docket Number: BEEL3004C/TL
Receipt Date: 28-MAY-2021
Filing Date: 20-APR-2020
Time Stamp: 08:13:37

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ftes)/ Multll .Pages
Number Message Digest | Part/.zip| (ifappl.)
1034441
1 Information DFlscIosuSrgoSétatement (IDS) BEEL3004C_IDS.pdf no 4
orm ( ) 71ebaf233acc46b8d216eb03c8b3c3a80c4
Warnings:
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Information:

A U.S. Patent Number Citation or a U.S. Publication Number Citation is required in the Information Disclosure Statement (IDS) form for
autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Message if
you are citing U.S. References. If you chose not to include U.S. References, the image of the form will be processed and be made available
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent
Documents or Non Patent Literature will be manually reviewed and keyed into USPTO systems.

3806026
2 Non Patent Literature Summonsza(:;ﬁndz%rzaiprgﬁeedm no 72
gS_ ay p a4cbac9591e7978bff2b1b60596e82dd2ad
Warnings:
Information:
Total Files Size (in bytes){ 4840467

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/R0O/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (02-18)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 16852790

Filing Date 0020-04-20

First Named Inventor | Koen Simon Herman BEEL
Art Unit | 2184

Examiner Name | Christopher A. Bartels
Attorney Docket Number ‘ BEEL3004C/TL

U.S_.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
T Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code? of cited Document

Figures Appear

If you wish to add additional U.S. Paten

t citation information please click the Add button.

Add

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner| . Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Code| Date of cited Document .
Figures Appear
1 0110222556 Al P011-09-15 Shefler et al.

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind [ Publication Aoblicant of cited where Relevant s
Initial* No | Number3 Codezj Code#| Date o Passages or Relevant
Document h
Figures Appear
1
Add

If you wish to add additional Foreign Patent Document citation information please click the Add button

NON-PATENT LITERATURE DOCUMENTS

Remove

Examiner
Initials™®

Cite
No

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s),

publisher, city and/or country where published.
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 16852790

Filing Date 2020-04-20

First Named Inventor | Koen Simon Herman BEEL
Art Unit | 2184

Examiner Name | Christopher A. Bartels

Attorney Docket Number ‘ BEEL3004C/TL

1 Furopean Office Action in corresponding European Application No. 12775162.6, dated April 19, 2021.

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature

Date Considered |

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in confermance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
1 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible.  Applicant is to place a check mark here if|

English language translation is attached.
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Application Number 16852790

Filing Date 2020-04-20

INFORMATION DISCLOSURE

First Named Inventor | Koen Simon Herman BEEL

STATEMENT BY APPLICANT ———— ‘2184

( Not for submission under 37 CFR 1.99)
Examiner Name | Christopher A. Bartels

Attorney Docket Number ‘ BEEL3004C/TL

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)}(2).

See attached certification statement.
X The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature [Thomas Lee/ Date (YYYY-MM-DD) 2021-04-21

Name/Print THOMAS LEE Registration Number b6396

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upeon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authaority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information soclicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related o a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Patent Application Fee Transmittal

Application Number: 16852790

Filing Date: 20-Apr-2020

Title of Invention: ELECTRONIC TOOL AND METHODS WITH AUDIO FOR MEETINGS
First Named Inventor/Applicant Name: Koen Simon Herman Beel

Filer: Thomas Lee/Shelly Darrenkamp

Attorney Docket Number: BEEL3004C/TL

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Sub-Total in

Description Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount SulLJ’-s'I'g(t;)l in
Miscellaneous:
SUBMISSION- INFORMATION DISCLOSURE STMT 1806 1 260 260
Total in USD ($) 260
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Electronic Acknowledgement Receipt

EFS ID: 42507812
Application Number: 16852790
International Application Number:
Confirmation Number: 5321

Title of Invention:

ELECTRONIC TOOL AND METHODS WITH AUDIO FOR MEETINGS

First Named Inventor/Applicant Name:

Koen Simon Herman Beel

Customer Number:

23364

Filer: Thomas Lee/Shelly Darrenkamp
Filer Authorized By: Thomas Lee
Attorney Docket Number: BEEL3004C/TL
Receipt Date: 21-APR-2021
Filing Date: 20-APR-2020
Time Stamp: 13:34:33

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $260

RAM confirmation Number E20214KD34511712

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
638990
1 Non Patent Literature EP_OA4_19Apr2021.pdf no 15
a90f485694db254ccb175b811deb1022df0|
13cb3
Warnings:
Information:
1034406
5 Information D;sclosm;rgoitatement (IDS) BEEL3004C_IDS.pdf no 4
orm ( ) bbd4d75e0b9dcb8134684730905f63e8c5
7ef11f
Warnings:
Information:
30586
3 Fee Worksheet (SB06) fee-info.pdf no 2
ada70a88771e703457a2ee676653d6fe7b1
Warnings:
Information:
Total Files Size (in bytes){ 1703982

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (02-18)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

16852790

Filing Date

2020-04-20

First Named Inventor | Koen Simon Herman BEEL

Art Unit

‘2184

Examiner Name

| Christopher A. Bartels

Attorney Docket Number

‘ BEEL3004C/TL

U.S.PATENTS

Remove

Pages,Columns,Lines where

E).(a_lm*lner Cite Patent Number Kind Issue Date Na”.”e of Patentee or Applicant Relevant Passages or Relevant
Initial No Code? of cited Document .
Figures Appear
1
Add

If you wish to add additional U.S. Paten

t citation information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner| . Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Code| Date of cited Document .
Figures Appear
1 P0100079783 Al P010-04-01 Naganuma et al.

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind [ Publication Aoblicant of cited where Relevant s
Initial* No | Number3 Codezj Code#| Date o Passages or Relevant
Document h
Figures Appear
1 11462998 EP A2 2005-12-07 |Microsoft Corporation

If you wish to add additional Foreign Patent Document citation information please click the Add button

Add

NON-PATENT LITERATURE DOCUMENTS

Remove

Examiner
Initials™®

Cite
No

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s),

publisher, city and/or country where published.
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 16852790

Filing Date 2020-04-20

First Named Inventor | Koen Simon Herman BEEL
Art Unit | 2184

Examiner Name | Christopher A. Bartels

Attorney Docket Number ‘ BEEL3004C/TL

1 Furopean Search Search in corresponding European Application No. 20212054 .9, dated April 7, 2021.

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature

Date Considered |

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in confermance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
1 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible.  Applicant is to place a check mark here if|

English language translation is attached.
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Application Number 16852790

Filing Date 2020-04-20

INFORMATION DISCLOSURE

First Named Inventor | Koen Simon Herman BEEL

STATEMENT BY APPLICANT ———— ‘2184

( Not for submission under 37 CFR 1.99)
Examiner Name | Christopher A. Bartels

Attorney Docket Number ‘ BEEL3004C/TL

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
X from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)}(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 {p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature [Thomas Lee/ Date (YYYY-MM-DD) 2021-04-07

Name/Print THOMAS LEE Registration Number b6396

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upeon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authaority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information soclicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related o a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present invention is related to the following copending United States Patent Applications: Serial No.
10/184,795 entitled Multiple-Level Graphics Processing System and Method; Serial No. 10/184,796, entitied Generic
Parameterization for a Scene Graph; Serial No. 10/185,775 entitled "Intelligent Caching Data Structure for Immediate
Mode Graphics;" each filed on June 27, 2002; and United States Patent Application entitled "Visual and Scene Graph
Interfaces" (Attorney Docket No. 3470), filed concurrently herewith. Each related application is assignedto the assignee
of the present patent application and hereby incorporated by reference in its entirety.

FIELD OF THE INVENTION

[0002] The invention relates generally to computer systems, and more particularly to the processing of graphical and
other video information for display on computer systems.

BACKGROUND OF THE INVENTION

[0003] The limits of the traditional immediate mode model of accessing graphics on computer systems are being
reached, in part because memory and bus speeds have not kept up with the advancements in main processors and/
or graphics processors. In general, the current (e.g., WM_PAINT) model for preparing a frame requires too much data
processing to keep up with the hardware refresh rate when complex graphics effects are desired. As a result, when
complex graphics effects are attempted with conventional graphics models, instead of completing the changes that
resultinthe perceived visual effects in time forthe next frame, the changes may be added over different frames, causing
results that are visually and noticeably undesirable.

[0004] A new model for controlling graphics output is described in the aforementioned United States Patent Appli-
cation Serial Nos. 10/184,795, 10/184,796, and 10/185,775. This new model provides a number of significant improve-
ments in graphics processing technology. For example, U.S. Serial No. 10/184,795 is generally directed towards a
multiple-level graphics processing system and method, in which a higher-level component (e.g., of an operating system)
performs computationally intensive aspects of building a scene graph, updating animation parameters and traversing
the scene graph's data structures, at a relatively low operating rate, in order to pass simplified data structures and/or
graphics commands to a low-level component. Because the high-level processing greatly simplifies the data, the low-
level component can operate at a faster rate, (relative to the high-level component), such as a rate that corresponds
to the frame refresh rate of the graphics subsystem, to process the data into constant output data for the graphics
subsystem. When animation is used, instead of having to redraw an entire scene with changes, the low-level processing
may interpolate parameter intervals as necessary to obtain instantaneous values that when rendered provide a slightly
changed scene for each frame, providing smooth animation.

[0005] U.S. Serial No. 10/184,796 describes a parameterized scene graph that provides mutable (animated) values
and parameterized graph containers such that program code that wants to draw graphics (e.g., an application program
or operating system component) can selectively change certain aspects of the scene graph description, while leaving
other aspects intact. The program code can also reuse already-built portions of the scene graph, with possibly different
parameters. As can be appreciated, the ability to easily change the appearance of displayed items via parameterization
and/or the reuse of existing parts of a scene graph provide substantial gains in overall graphics processing efficiency.
[0006] U.S. Serial No. 10/185,775 generally describes a caching data structure and related mechanisms for storing
visual information via objects and data in a scene graph. The data structure is generally associated with mechanisms
that intelligently control how the visual information therein is populated and used. For example, unless specifically
requested by the application program, most of the information stored in the data structure has no external reference
to it, which enables this information to be optimized or otherwise processed. As can be appreciated, this provides
efficiency and conservation of resources, e.g., the data in the cache data structure can be processed into a different
format that is more compact and/or reduces the need for subsequent, repeated processing, such as a bitmap or other
post-processing result.

[0007] While the above improvements provide substantial benefits in graphics processing technology, there still
needs to be a way for programs to effectively use this improved graphics model and its other related improvements in
a straightforward manner. What is needed is a comprehensive yet straightforward way for programs to take advantage
of the many features and graphics processing capabilities provided by the improved graphics model and thereby output
complex graphics in an efficient manner.
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SUMMARY OF THE INVENTION

[0008] Briefly, the present invention provides an element object model and a vector graphics markup language for
accessing that element object model in a manner that allows program code developers to consistently interface with
a scene graph data structure to produce graphics. The vector graphics markup language comprises an interchange
format for expressing vector graphics via the element object model. When interpreted, the markup is parsed into data
including elements in an element tree that is translated into the objects of a scene graph data structure. At the element
tree level, a property system and presenter system are provided to provide rich programmability features, including
inheritance characteristics and eventing, making it straightforward for scene designers to design possibly complex
scenes. In general, the vector graphics elements correspond to shape elements and other elements including image
and video elements that correlate with scene graph objects of the scene graph object model. The properties and other
resources of the vector graphics elements also correlate with similar properties and resources the scene graph object
model.

[0009] The vector graphics system can thus program to an element level, in which each of the drawing shapes is
represented as an element at the same level as the rest of the programmable elements in a page/screen, allowing
interaction with the presenter system, events and properties. The vector graphics system also provides a mechanism
for programming to a resource level, by which scene designers can essentially shortcut the element tree and presenter
system and program directly to the visual API layer that interfaces with the scene graph data structure. This provides
a more efficient and lightweight way to output the appropriate object, although losing of some of the programmability
of the element level. In one implementation, when a fill of type "visual brush" is programmed, the parser can directly
call the API layer with resource level data to create a corresponding visual paint object (which is also a correlation
between the element object model and the scene graph object model). In this two-tiered system, element level vector
graphics get parsed into created elements, which need later translation to the objects, while resource level vector
graphics get parsed and directly stored in an efficient manner. At the same time, the resource level data or the objects
created thereby can be referenced by elements and part of the element tree. To this end, elements including visual
paint elements may be named. The scene designer thus has the ability to balance efficiency against programmability
as needed.

[0010] The element class hierarchy includes a shape class, an image class, a video class and a canvas class. Ele-
ments of the shape class include rectangle, polyline, polygon, path, line and ellipse. Each element may include or be
associated with fill (property) data, stroke data, clipping data, transform data, filter effect data and mask data. Shapes
correspond to geometry (of the scene graph object model) that is drawn with inherited and cascaded presentation
properties that are used to construct the pen and the brush needed to draw the shapes. The image class is more
specific than a shape and can include more raster graphical data, while the video class allows video (or similar multi-
media) to be played within a displayed element. The canvas class may act as a container for shapes, to keep shapes
lightweight.

[0011] In one implementation the markup code is interpreted by a parser / translator which generally adds element-
level elements to an element tree / property system and attaches presenters to those elements. The presenter system
then takes the element tree with the attached presenters and translates the data to objects (via a builder) and calls to
a visual API layer that interfaces with the scene graph and creates the scene graph objects.

[0012] The markup language provides distinct ways to describe an element, including a simple string format or a
complex object notation (a complex property syntax). For a simple string format, the parser/translator and/or presenter
system uses a type converter for converting a string to an appropriate visual API object. When the fill attribute is too
complex to fit into a single string, complex property syntax, which may be inline in the markup, is used to describe the
property set. Because the same rendering model is shared between the element level and the API level, many of the
objects are the same, which makes parsing/ translation highly efficient and provides other benefits. Aresource instance
also may be located elsewhere (e.g., in the markup or a file), and referenced by a name. In this manner, a scene
designer can reuse an element in the element tree throughout a scene, including elements described by the complex
property syntax.

[0013] Other benefits and advantages will become apparent from the following detailed description when taken in
conjunction with the drawings, in which:

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]
FIGURE 1 is a block diagram representing an exemplary computer system into which the present invention may

be incorporated;
FIG. 2 is a block diagram generally representing a graphics layer architecture into which the present invention may
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be incorpoerated;

FIG. 3 is a representation of a scene graph of visuals and associated components for processing the scene graph
such as by traversing the scene graph to provide graphics commands and other data in accordance with an aspect
of the present invention;

FIG. 4 is a representation of a scene graph of validation visuals, drawing visuals and associated drawing primitives
constructed in accordance with an aspect of the present invention;

FIG. 5 is a representation of a visual class, of an object model, in accordance with an aspect of the presentinvention;
FIG. 6 is a representation of various other objects of the object model, in accordance with an aspect of the present
invention;

FIG. 7 is a diagram representing transformation of a visual's data in accordance with an aspect of the present
invention;

FIGS. 8A and 8B are representations of transformations of a visual's data in a geometry scale and a non-uniform
scale, respectively, in accordance with an aspect of the present invention;

FIGS. 9A-9C are block diagrams of surface visual objects and other visuals and components in accordance with
an aspect of the present invention;

FIGS. 10A and 10B are diagrams representing HWnd visual objects in accordance with an aspect of the present
invention;

FIG. 11 is a diagram representing a layered visual object in accordance with an aspect of the present invention;
FIG. 12 is a representation of geometry classes of the object model, in accordance with an aspect of the present
invention;

FIG. 13 is a representation of a PathGeometry structure, in accordance with an aspect of the present invention;
FIG. 14 is a representation of a scene graph of visuals and drawing primitives showing example graphics produced
by the primitives, in accordance with an aspect of the present invention;

FIG. 15 is a representation of brush classes of the object model, in accordance with an aspect of the present
invention;

FIG. 16 is arepresentation of rendered graphics resulting from data in a linear gradient brush object, in accordance
with an aspect of the present invention;

FIG. 17 is arepresentation of rendered graphics resulting from data in a radial gradient brush object, in accordance
with an aspect of the present invention;

FIG. 18 is a representation of rendered graphics resulting from having various stretch values, in accordance with
an aspect of the present invention;

FIG. 19 is a representation of rendered graphics resulting from having various tile values, in accordance with an
aspect of the present invention;

FIG. 20 is a flow diagram generally representing logic for interpreting a visual, including a brush object, to generate
graphics in accordance with an aspect of the present invention;

FIG. 21 is arepresentation of a grid and transformed grid, resulting from data in a visual brush object, in accordance
with an aspect of the present invention;

FIG. 22 is a representation of the grid and transformed grid, with rendered graphics therein drawn from a visual,
in accordance with an aspect of the present invention;

FIG. 28 is a representation of a rendered nine grid brush object in accordance with an aspect of the present
invention;

FIG. 24 is a representation of transform classes of the object model, in accordance with an aspect of the present
invention;

FIG. 25 is a representation of element classes of the element object model, in accordance with an aspect of the
present invention;

FIG. 26 is a representation of components for interpreting markup language code to interface with the visual API
layer, in accordance with an aspect of the present invention; and

FIG. 27 is a representation of clipping via a geometry path in accordance with an aspect of the present invention.

DETAILED DESCRIPTION

EXEMPLARY OPERATING ENVIRONMENT

[0015] FIGURE 1 illustrates an example of a suitable computing system environment 100 on which the invention
may be implemented. The computing system environment 100 is only one example of a suitable computing environment
and is not intended to suggest any limitation as to the scope of use or functionality of the invention. Neither should the
computing environment 100 be interpreted as having any dependency orrequirement relating to any one or combination
of compcenents illustrated in the exemplary operating environment 100.
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[0016] The invention is operational with numerous other general purpose or special purpose computing system en-
vironments or configurations. Examples of well known computing systems, environments, and/or configurations that
may be suitable for use with the invention include, but are not limited to, personal computers, server computers, hand-
held or laptop devices, tablet devices, multiprocessor systems, microprocessor-based systems, set top boxes, pro-
grammable consumer electronics, network PCs, minicomputers, mainframe computers, distributed computing envi-
ronments that include any of the above systems or devices, and the like.

[0017] The invention may be described in the general context of computer-executable instructions, such as program
modules, being executed by a computer. Generally, program modules include routines, programs, objects, components,
data structures, and so forth, which perform particular tasks or implement particular abstract data types. The invention
may also be practiced in distributed computing environments where tasks are performed by remote processing devices
that are linked through a communications network. In a distributed computing environment, program modules may be
located in both local and remote computer storage media including memory storage devices.

[0018] With reference to FIG. 1, an exemplary system for implementing the invention includes a general purpose
computing device in the form of a computer 110. Components of the 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. The system bus 121 may be any of several types of bus structures
including a memory bus or memory controller, a peripheral bus, and a local bus using any of a variety of bus architec-
tures. By way of example, and not limitation, such architectures include Industry Standard Architecture (ISA) bus, Micro
Channel Architecture (MCA) bus, Enhanced ISA (EISA) bus, Video Electronics Standards Association (VESA) local
bus, Accelerated Graphics Port (AGP) bus, and Peripheral Component Interconnect (PCI) bus also known as Mezza-
nine bus.

[0019] The computer 110 typically includes a variety of computer-readable media. Computer-readable media can
be any available media that can be accessed by the computer 110 and includes both volatile and nonvolatile media,
and removable and non-removable media. By way of example, and not limitation, computer-readable media may com-
prise computer storage media and communication media. Computer storage media includes both volatile and nonvol-
atile, removable and non-removable media implemented in any method or technology for storage of information such
as computer-readable instructions, data structures, program modules or other data. Computer storage media includes,
but is not limited to, RAM, ROM, EEPROM, flash memory or other memory technology, CD-ROM, digital versatile disks
(DVD) or other optical disk storage, magnetic cassettes, magnetic tape, magnetic disk storage or other magnetic stor-
age devices, or any other medium which can be used to store the desired information and which can accessed by the
computer 110. Communication media typically embodies computer-readable instructions, data structures, program
modules or other data in a modulated data signal such as a carrier wave or other transport mechanism and includes
any information delivery media. The term "modulated data signal" means a signal that has one or more of its charac-
teristics set or changed in such a manner as to encode information in the signal. By way of example, and not limitation,
communication media includes wired media such as a wired network or direct-wired connection, and wireless media
such as acoustic, RF, infrared and other wireless media. Combinations of the any of the above should also be included
within the scope of computer-readable media.

[0020] The system memory 130 includes computer storage media in the form of volatile and/or nonvolatile memory
such as read only memory (ROM) 131 and random access memory (RAM) 132. A basic input/output system 133
(BIOS), containing the basic routines that help to transfer information between elements within computer 110, such as
during start-up, is typically stored in ROM 131. RAM 132 typically contains data and/or program modules that are
immediately accessible to and/or presently being operated on by processing unit 120. By way of example, and not
limitation, FIG. 1 illustrates operating system 134, application programs 135, other program modules 136 and program
data 137.

[0021] The computer 110 may also include other removable/non-removable, volatile/nonvolatile computer storage
media. By way of example only, FIG. 1 illustrates a hard disk drive 141 that reads from or writes to non-removable,
nonvolatile magnetic media, a magnetic disk drive 151 that reads from or writes to a removable, nonvolatile magnetic
disk 1562, and an optical disk drive 155 that reads from or writes to a removable, nonvolatile optical disk 156 such as
a CD ROM or other optical media. Other removable/non-removable, volatile/nonvolatile computer storage media that
can be used in the exemplary operating environment include, but are not limited to, magnetic tape cassettes, flash
memory cards, digital versatile disks, digital video tape, solid state RAM, solid state ROM, and the like. The hard disk
drive 141 is typically connected to the system bus 121 through a non-removable memory interface such as interface
140, and magnetic disk drive 151 and optical disk drive 155 are typically connected to the system bus 121 by a remov-
able memory interface, such as interface 150.

[0022] The drives and their associated computer storage media, discussed above and illustrated in FIG. 1, provide
storage of computer-readable instructions, data structures, program modules and other data for the computer 110. In
FIG. 1, for example, hard disk drive 141 is illustrated as storing operating system 144, application programs 145, other
program modules 146 and program data 147. Note that these components can either be the same as or different from

Page 714 of 1327



10

15

20

25

30

35

40

45

50

55

EP 1 462 998 A2

operating system 134, application programs 135, other program modules 136, and program data 137. Operating system
144, application programs 145, other program modules 146, and program data 147 are given different numbers herein
toillustrate that, at a minimum, they are different copies. A user may enter commands and information into the computer
110 through input devices such as a tablet (electronic digitizer) 164, a microphone 163, a keyboard 162 and pointing
device 161, commonly referred to as mouse, trackball or touch pad. Other input devices (not shown) may include a
joystick, game pad, satellite dish, scanner, or the like. These and other input devices are often connected to the process-
ing unit 120 through a user input interface 160 that is coupled to the system bus, but may be connected by other
interface and bus structures, such as a parallel port, game port or a universal serial bus (USB). A monitor 191 or other
type of display device is also connected to the system bus 121 via an interface, such as a video interface 190. The
monitor 191 may also be integrated with a touch-screen panel 193 or the like that can input digitized input such as
handwriting into the computer system 110 via an interface, such as a touch-screen interface 192. Note that the monitor
and/or touch screen panel can be physically coupled to a housing in which the computing device 110 is incorporated,
such as in a tablet-type personal computer, wherein the touch screen panel 193 essentially serves as the tablet 164.
In addition, computers such as the computing device 110 may also include other peripheral output devices such as
speakers 195 and printer 196, which may be connected through an output peripheral interface 194 or the like.
[0023] The computer 110 may operate in a networked environment using logical connections to one or more remote
computers, such as a remote computer 180. The remote computer 180 may be a personal computer, a server, a router,
a network PC, a peer device or othercommon network node, and typically includes many or all of the elements described
above relative to the computer 110, although only a memory storage device 181 has been illustrated in FIG. 1. The
logical connections depicted in FIG. 1 include a local area network (LAN) 171 and a wide area network (WAN) 173,
but may also include other networks. Such networking environments are commonplace in offices, enterprise-wide
computer networks, intranets and the Internet.

[0024] When used in a LAN networking environment, the computer 110 is connected to the LAN 171 through a
network interface or adapter 170. When used in a WAN networking environment, the computer 110 typically includes
a modem 172 or other means for establishing communications over the WAN 173, such as the Internet. The modem
172, which may be internal or external, may be connected to the system bus 121 via the user input interface 160 or
other appropriate mechanism. In a networked environment, program modules depicted relative to the computer 110,
or portions thereof, may be stored in the remote memory storage device. By way of example, and not limitation, FIG.
1 illustrates remote application programs 185 as residing on memeory device 181. It will be appreciated that the network
connections shown are exemplary and other means of establishing a communications link between the computers
may be used.

GRAPHICS ARCHITECTURE

[0025] One aspect of the present invention is generally directed to allowing program code, such as an application
or operating system component, to communicate drawing instructions and other information (e.g., image bitmaps) to
graphics components in order to render graphical output on the system display. To this end, the present invention
provides a markup language along with a set of shape elements and other elements, a grouping and compositing
system, and integration with a general property system in an object model to enable programs to populate a scene
graph with data structures, drawing primitives (commands), and other graphics-related data. When processed, the
scene graph results in graphics being displayed on the screen.

[0026] FIG. 2 represents a general, layered architecture 200 into which the present invention may be implemented.
As represented in FIG. 2, program code 202 (e.g., an application program or operating system component or the like)
may be developed to output graphics data in one or more various ways, including via imaging 204, via vector graphic
elements 206, and/or via function / method calls placed directly to a visual application programming interface (API)
layer 212. Direct interaction with the API layer is further described in the aforementioned copending patent application
entitled "Visual and Scene Graph Interfaces."

[0027] In general, imaging 204 provides the program code 202 with a mechanism for loading, editing and saving
images, e.g., bitmaps. These images may be used by other parts of the system, and there is also a way to use the
primitive drawing code to draw to an image directly.

[0028] In accordance with an aspect of the present invention, vector graphics elements 206 provide another way to
draw graphics, consistent with the rest of the object model (as described below). Vector graphic elements 206 may be
created via a markup language, which an element/ property system 208 and presenter system 210 processes to make
appropriate calls to the visual AP| layer212. As described below with reference to FIG. 26, in general the vector graphic
elements 206 are parsed into objects of the object model from which a scene graph is drawn, which may be provided
to the scene graph via an element level via the element/ property system 208 and presenter system 210, or may be
provided in a more efficient manner at a resource level, as also described below.

[0029] In one implementation, the graphics layer architecture 200 includes a high-level composition and animation
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engine 214, which includes or is otherwise associated with a caching data structure 216. The caching data structure
216 contains a scene graph comprising hierarchically-arranged objects that are managed according to a defined object
model, as described below. In general, the visual API layer 212 provides the program code 202 (and the presenter
system 210) with an interface to the caching data structure 2186, including the ability to create objects, open and close
objects to provide data to them, and so forth. In other words, the high-level composition and animation engine 214
exposes a unified media API layer 212 by which developers may express intentions about graphics and media to
display graphics information, and provide an underlying platform with enough information such that the platform can
optimize the use of the hardware for the program code. For example, the underlying platform will be responsible for
caching, resource negotiation and media integration.

[0030] In one implementation, the high-level composition and animation engine 214 passes an instruction stream
and possibly other data (e.g., pointers to bitmaps) to a fast, low-level compositing and animation engine 218. As used
herein, the terms "high-level" and "low-level" are similar to those used in other computing scenarios, wherein in general,
the lower a software component is relative to higher components, the closer that component is to the hardware. Thus,
for example, graphics information sent from the high-level composition and animation engine 214 may be received at
the low-level compositing and animation engine 218, where the information is used to send graphics data to the graphics
subsystem including the hardware 222.

[0031] The high-level composition and animation engine 214 in conjunction with the program code 202 builds a scene
graph to represent a graphics scene provided by the program code 202. For example, each item to be drawn may be
loaded with drawing instructions, which the system can cache inthe scene graph data structure 216. As willbe described
below, there are a number of various ways to specify this data structure 216, and what is drawn. Further, the high-level
composition and animation engine 214 integrates with timing and animation systems 220 to provide declarative (or
other) animation control (e.g., animation intervals) and timing control. Note that the animation system allows animate
values to be passed essentially anywhere in the system, including, for example, at the element property level 208,
inside of the visual API layer 212, and in any of the other resources. The timing system is exposed at the element and
visual levels.

[0032] The low-level compositing and animation engine 218 manages the composing, animating and rendering of
the scene, which is then provided to the graphics subsystem 222. The low-level engine 218 composes the renderings
for the scenes of multiple applications, and with rendering components, implements the actual rendering of graphics
to the screen. Note, however, that at times it may be necessary and/or advantageous for some of the rendering to
happen at higher levels. For example, while the lower layers service requests from multiple applications, the higher
layers are instantiated on a per-application basis, whereby is possible via the imaging mechanisms 204 to perform
time-consuming or application-specific rendering at higher levels, and pass references to a bitmap to the lower layers.

SCENE GRAPH OBJECT MODEL

[0033] Asdescribedbelow, the rendering model is shared by the higher-level, control-based vector graphics elements
206, and the lower-level objects created by the visual API layer 212 used in the scene graph data structure 216. This
provides a significant amount of correlation between the higher-level elements of the present invention, and the lower-
level objects. The following describes one implementation of the scene graph object model.

[0034] FIGS. 3 and 4 show example scene graphs 300 and 400, respectively, including a base object referred to as
a visual. In general, a visual comprises an object that represents a virtual surface to the user and has a visual repre-
sentation on the display. As represented in FIG. 5, a base class visual provides the base functionality for other visual
types, that is, the visual class 500 is an abstract base class from which visual types (e.g., 501-508) derive.

[0035] As represented in FIG. 3, a top-level (or root) visual 302 is connected to a visual manager object 304, which
also has arelationship (e.g., via a handle) with a window (HWnd) 306 or similar unit in which graphic data is output for
the program code. The VisualManager 304 manages the drawing of the top-level visual (and any children of that visual)
to that window 306. FIG. 6 shows the VisualManager as one of a set of other objects 620 in the object model of the
graphics system described herein.

[0036] To draw, the visual manager 304 processes (e.g., traverses or transmits) the scene graph as scheduled by a
dispatcher 308, and provides graphics instructions and other data to the low level component 218 (FIG. 2) for its
corresponding window 306, such as generally described in U.S. Patent Application Serial Nos. 10/184,795, 10/184,796,
and 10/185,775. The scene graph processing will ordinarily be scheduled by the dispatcher 308 at a rate that is relatively
slower than the refresh rate of the lower-level component 218 and/or graphics subsystem 222. FIG. 3 shows a number
of child visuals 310-315 arranged hierarchically below the top-level (root) visual 302, some of which are represented
as having been populated via drawing contexts 316, 317 (shown as dashed boxes to represent their temporary nature)
with associated instruction lists 318 and 319, respectively, e.g., containing drawing primitives and other visuals. The
visuals may also contain other property information, as shown in the following example visual class:
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public abstract class Visual : VisualComponent
{
public Transform Transform { get; set; }
public float Opacity { get:; set; }
public BlendMode BlendMode { get; set; }
public Geometry Clip { get; set; }
public bool Show { get; set; }
public HitTestResult HitTest (Point point);
public bool IsDescendant (Visual wvisual);
public static Point TransformToDescendant (
Visual reference,
Visual descendant,
Point point);
public static Point TransformFromDescendant (
Visual reference,
Visual descendant,
Polint point);
public Rect CalculateBounds(); // Loose bounds
public Rect CalculateTightBounds (); //
public bool HitTestable { get; set; }
public bool HitTestIgnoreChildren { get; set; }
public bool HitTestFinal { get; set:; }
}

[0037] A transformation, set by the transform property, defines the coordinate system for the sub-graph of a visual.
The coordinate system before the transformation is called pre-transform coordinate system, the one after the transform
is called post-transform coordinate system, that is, a visual with a transformation is equivalent to a visual with a trans-
formation node as a parent. FIG. 7 generally provides an example of transformation, identifying the pre-transformation
and post-transformation coordinate systems relative to a visual. To get or set the transformation of a visual, the Trans-
form property may be used.

[0038] Note that the coordinate transforms may be applied in a uniform way to everything, as if it were in a bitmap.
Note that this does not mean that transformations always apply to bitmaps, but that what gets rendered is affected by
transforms equally. By way of example, if the user draws a circle with a round pen that is one inch wide and then applies
a scale in the X direction of two to that circle, the pen will be two inches wide at the left and right and only one inch
wide at the top and bottom. This is sometimes referred to as a compositing or bitmap transform (as opposed to a
skeleton or geometry scale that affects the geometry only). FIG. 8A is a representation of scaling transformation, with
a non-transformed image 800 appearing on the left and a transformed image 802 with a non-uniform scale appearing
on the right. FIG. 8B is a representation of scaling transformation, with the non-transformed image 800 appearing on
the left and a transformed image 804 with geometry scaling appearing on the right.

[0039] W.ith respect to coordinate transformation of a visual, TransfermToDescendant transforms a point from the
reference visual to a descendant visual. The point is transformed from the post-transformation coordinate space of the
reference visual to the post-transformation coordinate space of the descendant visual. TransformFromDescendant
transforms a point from the descendant visual up the parent chain to the reference visual. The point is transformed
from post-transformation coordinate space of the descendant visual to post-transformation coordinate space of the
reference visual. The CalculateBounds method returns the bounding box of the content of the Visual in Post-Transfor-
mation coordinate space. Note that there may be an alternative version of the APl where more specific specifications
are allowed as to how the transform on a visual is interpreted during a coordinate transformation. For example, the
transform on the reference and descendant visual may or may not be taken into account. In this alternative, there are
thus four options, e.g., coordinates can be transformed from pre-transformation to pre-transformation space, pre-trans-
formation to post-transformation space, post-transformation to pre-transformation space, and post-transformation to
post-transformation space. The same concept applies to hit-testing, e.g., hit-testing may be started in pre-transforma-
tion or post-transformation transform coordinate space, and the hit-test results might be in pre-transformation or post-
transformation coordinate space.

[0040] Theclip property sets (and gets) the clipping region of a visual. Any Geometry (the geometry class is described
below with reference to FIG. 12) can be used as a clipping region, and the clipping region is applied in Post-Transfor-
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mation coordinate space. In one implementation, a default setting for the clipping region is null, i.e., no clipping, which
can be thought of as an infinite big clipping rectangle from (-eo, -00) 10 (+c0, +o0) .

[0041] The Opacity property gets/sets the opacity value of the visual, such that the content of the visual is blended
on the drawing surface based on the opacity value and the selected blending mode. The BlendMode property can be
used to set (or get) the blending mode that is used. For example, an opacity (alpha) value may be set between 0.0
and 1.0, with linear alpha blending set as the mode, e.g., Color = alpha * foreground color + (1.0-alpha) * background
color). Other services, such as special effects properties, may be included in a visual, e.g., blur, monochrome, and so on.
[0042] The various services (including transform, opacity, clip) can be pushed and popped on a drawing context,
and push/ pop operations can be nested, as long as a pop call matches a push call. For example PushTransform(...);
PushOpacity (...) ; PopTransform(...); is illegal, because before the PopTransform call, PopOpacity needs to be called.
[0043] The PushTransform method pushes a transformation. Subsequent drawing operations are executed with re-
spect to the pushed transformation. The PopTransform pops the transformation pushed by the matching PushTrans-
form call:

void PushTransform(Transform transform);
void PushTransform(Matrix matrix);
void PopTransform();.

[0044] Similarly, the PushOpacity method pushes an opacity value. Subsequent drawing operations are rendered
on a temporary surface with the specified opacity value and then composite into the scene. PopOpacity pops the
opacity pushed by the matching PushOpacity call:

void PushOpacity(float opacity);
void PushOpacity(NumberAnimationBase opacity);
void PopOpacity();.

[0045] The PushClip method pushes a clipping geometry. Subsequent drawing operations are clipped to the geom-
etry. The clipping is applied in post transformation space. PopClip pops the clipping region pushed by the matching
PushClip call:

void PushClip(Geometry clip);
void PopClip();.

[0046] Note that push operations can be arbitrarily nested as long as the pop operations are matched with a push.
For example, the following is valid:

PushTransform(...);
DrawLine(...):
PushClip(...)
DrawLine (...
PopClip () ;
PushTransform(...);
DrawRect(...);
PopTransform() ;
PopTransform() ;

~e NN

[0047] Hit-testing is performed in the Post-Transformation coordinate space, and returns an identity of each hit-
testable visual that is hit, e.g., when a pen or mouse click is detected. An alternate version of the interface may allow
for hit-testing to start at a Pre-Transformation coordinate space relative to the visual where the hit test is started. Visuals
that are hit are returned in right-to-left, depth-first order. Hit-testing may be controlled with various flags, including
HitTestable, which determines if the visual is hit-testable (the default is true), and HitTestFinal, which determines if hit-
testing stops when the visual is hit, i.e. if a Visual is hit and the HitTestFinal property of the visual is true, hit-testing
aborts and returns the results collected up to this point (the default is false). Another flag is HitTestlgnoreChildren,
which determines if the children of a visual should be considered when hit-testing is performed on a visual (the default
is false).

[0048] A ProxyVisual is a visual that may be added more than once into the scene graph. Since any visual referred
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to by a ProxyVisual may be reached by multiple paths from the root, read services (TransformToDescendent, Trans-
formFromDescendent and HitTest) do not work through a ProxyVisual. In essence, there is one canonical path from
any visual to the root of the visual tree and that path does not include any ProxyVisuals.

[0049] As representedin FIG. 5, various types of visuals are defined in the object model, including ContainerVisuals
501, DrawingVisuals 502, ValidationVisuals 503, SurfaceVisuals 504 and HwndVisuals 505. The table below sets forth
example methods of a DrawingVisual:

public class DrawingVisual : Visual
{
public DrawingVisual{():;
public IDrawingContext Open();
public IDrawingContext Append():

[0050] A DrawingVisual is a container for graphical content (e.g. lines, text, images, and so forth). Note that it is
possible to add a Visual into a DrawingVisual, but in some implementations this is not allowed. The DrawingVisual 502
includes an Open method, which returns an |IDrawingContext that can be used to populate the DrawingVisual, e.g.,
with other visuals and drawing primitives, as described below. In one implementation, for various reasons also described
below, a DrawingVisual may be only opened once to populate its drawing context; in other words, such a DrawingVisual
is immutable. After the DrawingVisual has been populated, the DrawingVisual is closed using a Close method, e.g.,
on the drawing context. Note that an Open call may clear any contents (children) of a visual, however in one alternative
implementation, there is provided an Append method, to open a current visual in a manner that appends to that visual.
In other words, an OpenForAppend call works like Open, except the current content of the DrawingVisual is not cleared
out on the open.

[0051] The following is an example of how a drawing context is used to populate a visual:

ContainerVisual cvl = new ContainerVisual/{):;
DrawingVisual dvl = new DrawingVisual{():;
10
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// Open a drawing context. The context
// will automatically be closed when
// exiting the using block. This will also
// replace any contents that might already
// be in dvl.
using (IDrawingContext dc = dvl.Open{())
{
dc.DrawLine (new Pen (Brushes.Blue), new Point(...), new Point(...)):

}

// Add dvl to the child collection of cvl
cvl.Children.Add (dvl) ;

// Add another arbitrary visual to cvl
cvl.Children.Add (someOtherVisual);

// Create another DrawingVisual
DrawingVisual dv2 = new DrawingVisual();

using (IDrawingContext dc = dv2.Cpen{())

{
// This sets up a new coordinate system
// where everything is twice as big
dv.PushTransform(new Scale(2.0, 2.0));

// This line is drawn in the new scaled
// coordinate system.
dc.Drawline (new Pen(Brushes.Red), new Point(...), new Point(...)):;

// This reverts to the original coordinate system.
dv.PopTransform() ;

dc.DrawlLine (new Pen(Brushes.Green), new Point(...), new Point(...));

}

// Add dv2 to the child collection of cvl;
cvl.Children.Add(dv2) ;

[0052] In general, a ValidationVisual 503 is conceptually similar toc a DrawingVisual, except that a ValidationVisual
is populated when the system requests that it be filled, instead of when the program code wants to populate it. For
example, as described in U.S. Serial No. 10/185,775, the high-level composition and animation engine 214 (FIG. 2)
may invalidate scene graph data as resources are needed, such as when part of a scene graph is not visible. For
example if some parts are scrolled off the display, clipped, and so on. Ifthe invalidated scene graph data is later needed,
the program code 202 called will be called back to redraw (validate) the invalidated portion of the scene graph. To this
end, one typical usage scenario is for a program code to subclass the ValidationVisual and override the OnValidate
method. When the system calls the OnValidate method, a drawing context is passed in, and the program the uses the
drawing context repopulate the ValidationVisual.

[0053] The example below shows one way to implement a simple ValidationVisual, e.g., one that draws a line with
a certain color. The color of the line can be changed by calling SetColor. To force the update of the ValidationVisual,
SetColor calls Invalidate to force the graphics sub-system to revalidate the ValidationVisual:

1
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public class MyValidationVisual : ValidationVisual
{
public override void Onvalidate (IDrawingContext dc)
{
dc.DrawLine (m_color, ..);

}

public void SetColor(Color newColor)
{
m_color = color;
Invalidate(); // Force a redraw of the ValidationVisual to

// reflect the color change.
}

private Color m_color

[0054] This example shows how to use the ValidationVisual:

MyValidationVisual myVV = new MyValidationVisual () ;
container.Children.Add (myVV) ;

myVV. SetColor (new Color{..)):;

[0055] FIG. 4 shows an example scene graph 400 in which ContainerVisuals and DrawingVisuals are related in a
scene graph, and have associated data in the form of drawing primitives, (e.g., in corresponding drawing contexts).
The ContainerVisual is a container for Visuals, and ContainerVisuals can be nested into each other. The children of a
ContainerVisual can be manipulated with a VisualCollection returned from a Children property of the VisualContainer.
The order of the Visuals in the VisualCollection determines in which order the Visuals are rendered, i.e. Visuals are
rendered from the lowest index to the highest index from back to front (painting order). For example, with proper
parameters with three drawing visuals representing red, green, and blue rectangles hierarchically under a container
visual, the following code would result in three rectangles being drawn (translating to the right and down), a red rectangle

40

45

50
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in back, a green rectangle in the middle and a blue rectangle in front:

VisualCollection vec = m cv.Children;
vc.Add (new DrawingVisuall());
vc.Add (new DrawingVisual()):
vc.Add (new DrawingVisual());

for (int i = 0; i < vc.Count; i++)
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DrawingVisual v = (DrawingVisual) (ve[il};
if (v t= null)
{ v.Transform = Transform.CreateTranslation(i * 20.0f, i*20f);
IDrawingContext dc = v.Open{():
dc.DrawRectangle (
new Brush({colors([i]),
null,
new Point2D(0, O),
new Point2D(100.0f, 100.0f));
v.Close(dc);

[0056] As represented in FIG. 5, another type of visual object is a SurfaceVisual 504. In general, as represented in
FIG. 3, a SurfaceVisual object 315 references an in-memory surface (bitmap) 322 that the program code 202 (FIG. 2)
can access. The client program code 202 can supply its own surface memory, or it can request that the memory be
allocated by the surface object.

[0057] The program code 202 has the option to open a SurfaceVisual and get a drawing context 323, into which the
program code 202 can write pixel data 324 or the like and directly put those pixels onto the surface. This is represented
in FIG. 3 by the dashed line between the surface object 322, the drawing context 323 (shown as a dashed box to
represent its temporary nature) and the pixel data 324.

[0058] The program code 202 also has an option to create a surface visual manager 330 and associate a visual
subgraph 332 with the SurfaceVisual 315. This option is represented in FIG. 3 by the dashed line between the surface
object 322 and the surface visual manager 330. Note that the visual subgraph 332 can also nest other surface visuals,
as also shown in FIG 3. The surface visual manager 330 (also shown as a type of other object in the set 620 of FIG.
6) walks the visual subgraph 332 to update the SurfaceVisual bitmap 322. Further, note that this traversal is scheduled
by the dispatcher 308, and for efficiency may be throttled to control how often this bitmap 322 is updated. The surface
visual manager 330 does not have to traverse the visual subgraph 322 each time and/or at the same rate that the top
level visual manager 302 walks the rest of the scene graph.

[0059] With respect to surfaces, as further described with reference to FIGS. 9A-9C, in general, the present graphics
model thus allows compositing a set of visuals to a surface, immediate-mode rendering of vector and bitmap primitives
into a surface, compositing a surface onto the desktop or onto another surface, and controlling which surface in a
surface list is used to composite into or to draw into. A surface list is defined as a collection of one or more surfaces
(i.e. frames/buffers) of physical (system or video) memory used to store compositions of visuals or graphical drawings,
or both. One of the surfaces of the surface list may be set as a current back buffer where drawing and/or compositing
is done, and one of the surfaces of the surface list is set as a current primary, or front buffer, which is used to composite
onto another render target.

[0060] Surfaces may be used in a number of ways. By way of example, FIG. 9A shows compositing to a surface. In
FIG. 9A, a surface visual manager object 900 connects a surface list 902 as a render target for a visual tree 904. During
each compositing cycle, the visuals are composited into the surface of the surface list that is currently serving as the
active back buffer for the surface list. The surface being composited to can include a surface owned by the client/high
level compositing engine 214 (FIG. 2) for in-process compositing scenarios, a surface owned by the low-level com-
positing engine 218 for scenarios where the client does not need the bits but the low-level compositing engine 218
needs them to composite the surface onto another render target, or a cross-process surface, for scenarios where the
client needs access to the surface bits, but the low-level compositing engine 218 also needs the surface for other
compositing work.

[0061] The compositing is controlled by a timing service that is attached to the Visual Manager. One example of a
timing service, is a manual mode that might be used as in the example below:

13
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// create a manual timing service and attach a visual manager
TimingService timingService = new ManualTimingService(visualManager);

// composite the visual tree to the current back buffer of the surface
visualManager.Render () ;

foreach (Tick tick in timingService)

// advance the back buffer to the next frame of the surface
surfacelist.NextFrame () ;

// advance the time of the visual tree
timingService.Tick(tick);

// composite the visual tree to the current back buffer of surface
visualManager.Render(});

[0062]

Another way to use a surface is with immediate-mode rendering to a surface, via a context. Attaching a surface

list to a visual (a surface visual) enables immediate-mode rendering to the surface of the surface list that is currently
serving as the active back buffer for the surface list. This rendering is done by obtaining a drawing context from the
surface visual and executing drawing commands on that context, as described above. Note that obtaining a drawing
context locks the surface so that other compositing operations cannot be done to it. Each drawing command is executed
immediately, and vectors and other surfaces can be drawn (blended) onto the surface. However, other visuals cannot
be drawn onto the surface, but instead can be composited into the surface by associating it with a visual manager, as
previously described (e.g., in FIG. 9A).

// attach a surface list to a visual
SurfaceVisual surfaceVisual = new SurfaceVisual (surfacelist);

// enable immediate-mode rendering to (and lock) back buffer
surface
BaseDrawingContext dc = surfaceVisual.Open();

// draw a line (immediately) to the current back buffer of the
surface
dc.Drawline (pen, startPoint, endPoint);

// unlock the surface - we’'re done with immediate-mode rendering
surfaceVisual.Close (dc);

[0063]

Another use for surfaces is when compositing a surface onto another rendertarget. To this end, once a surface

list is attached to a surface visual, the surface can then be attached as a node in a visual tree, and the surface of the
surface list that is currently serving as the primary or front buffer can be composited to another surface or to the desktop.
This is illustrated in FIG. 9B and in the example below:
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// attach a surface list to a visual
SurfaceVisual surfaceVisual = new SurfaceVisual(surfacelist);

// Add the surfaceVisual to a visual tree for compositing onto another
// render target
rootVisual.Add (surfaceVisual);

[0064] Live composition to/from a surface is represented in FIG. 9C, where the above-described capabilities are
combined so that compositing to the back buffer surface of a surface list and compositing from the front buffer surface
of a surface list (e.g. to the desktop) happen simultaneously. Note that to eliminate the undesirable video effect known
as tearing, the surface list should have at least two surfaces, a front and a back buffer surface. A surface used as in
FIG. 9C is likely owned by the low-level engine 218, or is a cross-process surface to make the composition in the low
level engine 218 perform better.

[0065] Surfaces are constructed as independent objects, as set forth in the examples of constructors below:
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public class Surface

{

// create and allocate a blank surface without initial data
public Surface(int width,

int height,

int dpi,

PixelFormat pixelFormat,

SurfaceFlags flags)

// create a surface using the supplied memory
public Surface (int width,
int height,
int dpi,
PixelFormat pixelFormat,
IntPtr pixels, // managed memory for the surface
Int stride)

// create from a source (i.e. Clone)

public Surface (Surface sourcesurface,
SurfaceFlags flags)

// Create from File or URL

public Surface (String filename,
SurfaceFlags flags)

// Create from Stream

public Surface (System.IO.Stream stream,
SurfaceFlags flags)

// Create from HBITMAP (which can’t be selected into an HDC)
public Surface (HBITMAP hbitmap, HPALETTE hPalette)

// Create from HICON
public Surface (HICON hicon)

// read-only properties
public Int width {get; }

public Int Height {get; }
public Int Dpi {get;}

public PixelFormat Format{get; }
public int Stride{get; }

public IntPtr Buffer {get;}
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public class SurfacelList
{
// Create a list of blank surfaces (without initial data).
public SurfaceList (int width,
int height,
int dpi,
PixelFormat pixelFormat,
int numSurfaces,
SsurfaceFlags flags)
// Create a Surfacelist that uses the specified surfaces
// RAll the surfaces must have identical properties (w, h,
// dpi, etc).
public SurfaceList (Surface []surfaces)
// change the front buffer to the first-in-line back buffer
public Flip ()
// advance the back buffer to the next surface
public Next ()
public int FrontBufferIndex {get; set;}
public int BackBufferIndex {get; set;}
public Surface GetFrontBuffer()
public Surface GetBackBuffer ()
public Surface GetSurface (int surfaceIndex)
}

[0066] Once constructed, a surface and/or a surface list can be attached to a surface visual object or to a visual
manager object.

// Create a surface visual
public SurfaceDrawingVisual (Surface surface)
public SurfaceDrawingVisual (SurfacelList surfaceList)

// Create a wvisual manager with a surface render target
public VisualManager (Surface surface)
public VisualManager (SurfaceList surfacelist)

[0067] Further, a surface can get data from a decoder, and/or send its data to an encoder for writing to a specific file
format. Surfaces can also receive/send data from/to effect interfaces. A surface can be constructed for any pixel format
from the full set of supported surface format types. However, some adjustments may be made to the specified pixel
format, e.g., if the specified pixel format is less than 32 bits per pixel, then the format will be promoted to 32 bits per
pixel. Whenever bits are requested from a surface in the original format, the surface will be copied to a buffer of the
requested pixel format using a format conversion filter.

[0068] Returning to FIG. 5, yet another visual is an HwndVisual 505, which positions a Win32 child HWnd in the
scene graph. More particularly, legacy programs will still operate via the WM_PAINT method (or the like) that draws
to achild HWnd (or the like) based on prior graphics technology. To support such programs in the new graphics process-
ing model, the HwndVisual allows the Hwnd to be contained in a scene graph and moved as the parent visual is
repositioned, as represented in FIG. 10A. As a result of limitations with existing Hwnds, however, when rendered, a
child Hwnd can only be on top of other windows, and cannot be rotated or scaled like other visuals described above.
Some clippingis possible, as represented in FIG. 10B, where the dashed lines indicate the HWnd's displayed rectangle
being clipped during relative movement with respect to its parent visual.
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[0069] Other types of visuals 506 are also feasible, and the present object model is extensible to allow others to be
developed. For example, as represented in FIG. 11, a layered visual 1100 enables an application developer to sepa-
rately control the information in a visual via multiple data streams, providing a finer granularity of control relative to
visuals having a single data stream. Note that similar granularity of control can be accomplished by having (e.g., three)
separate child visuals under a single parent visual, however this requires that the program code work with multiple
visuals, which is more complicated than working with a single layered visual having indexes to multiple layers.
[0070] By way of example, in FIG. 11, background data, content data and border data are contained in a single
layered visual, but are separated from one another as indexed by a layer value, e.g., 0, 1 or 2, respectively. Layers
can be inserted, including tacked onto either end, and/or deleted, with the layering order (e.g., left-to-right as shown)
defining an implied Z-order for display. Note that for security, child content and other data in a layered visual cannot
be enumerated.

[0071] Other types of visuals include container visuals, and redirected child HWnd visuals, in which content is drawn
to a bitmap, and incorporated into a surface visual. Three-dimensional visuals enable a connection between two-
dimensional and three dimensional worlds, e.g., a camera-like view is possible via a two-dimensional visual having a
view into a three-dimensional world.

[0072] Many of the resource objects are immutable once created, that is, once they are created they cannot be
changed for various reasons, including simplifying threading issues, preventing corruption by others, and simplifying
the interaction with elements and APIs. Note that this generally simplifies the system. It should be noted, however, that
it is feasible to have a system where such objects are mutable, but for example would require managing a dependency
graph. For example, while it is possible to have a system where such objects are mutable, if program code changed
the clip set on a Visual, the visual would need to be re-rendered, thus requiring a notification / registration mechanism,
e.g., if a new clip is assigned to a visual, the visual registers itself with the clip for notifications (e.g., a clip changed
notification). Thus, in one implementation, for simplification purposes, resource objects are immutable.

[0073] These resource objects can be defined with a constructor, which is a straightforward, generic way to create
an object, or by using a companion builder object, as described below. For instance, to create a SolidColorBrush,
(brush objects are described below), a constructor may be used:

Brush MyBrush = new SolidColorBrush(Colors.Red);

[0074] The user can also use the static members on the Brushes class to get a set of predefined colors.

[0075] Because immutable objects cannot be changed, to effectively change an object, the user needs to create a
new object and replace the old one with it. To this end, many of the resource objects in the system may utilize the
builder pattern, in which immutable objects are created with a builder class, which is a companion class that is mutable.
The user creates an immutable object to mirror the parameters set on the builder, creates a new builder for that object,
and initializes it from the immutable object. The user then changes the builder as necessary. Once done, the user can
build a new object, by changing the builder and reusing it to create another immutable object. Note that having immu-
table objects with set properties is desirable, and that immutable objects cannot be changed, but only replaced by firing
a property change event.

[0076] Thus, instead of using a constructor to create a SolidColorBrush as described above, a SolidColorBrushBuild-
er may be used:

SolidColorBrushBuilder MyBuilder = new
SolidColorBrushBuilder();
MyBuilder.Color = Colors.Red;

Brush MyBrush = MyBuilder. ToBrush();

[0077] Most objects that take static values can also take animation objects. For instance, on the DrawingContext
there is an override on DrawCircle that takes a PointAnimationBase for the center of the circle. In this way, the user
can specify rich animation information at the primitive level. For resource objects there exists an animation collection
in addition to the base value. These are composited, whereby if the user wanted to animate the above example, the
user could specify the following example line before the brush is built:

MyBuilder.ColorAnimations.Add(new ColorAnimation (...));
[0078] Note that an object with animation parameters is still immutable, because its animation parameters are static.
However, when the scene graph is processed (e.g., traversed), the meaning of animation parameters changes over

time, giving the appearance of animated, not static, data.
[0079] As described above, visuals can be drawn on by populating their drawing contexts with various drawing prim-
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itives, including Geometry, ImageData and VideoData. Furthermore, there are a set of resources and classes that are
shared through this entire stack. This includes Pens, Brushes, Geometry, Transforms and Effects. The IDrawingContext
exposes a set of drawing operations that can be used to populate a DrawingVisual, ValidationVisual. ISurfaceDraw-
ingContext, a base interface to IDrawing context, can be used to populate a SurfaceVisual. In other words, the drawing
context exposes a set of drawing operations; for each drawing operation there are two methods, one that takes con-

stants as arguments, and one that takes animators as arguments.

[0080] The DrawLine method draws a line with the specified pen from the start point to the end point.

public void DrawLine (
Pen pen,
PointAnimationBase start,
PointAnimationBase end);

public void DrawLine (Pen pen, Point start, Point end);

[0081] The DrawRoundedRectangle method draws a rounded rectangle with the specified brush and pen; brush and

pen can be null.

public void DrawRoundedRectangle (
Brush brush,
Pen pen,
Point topLeft,
Size size,
float radius);
public void DrawRoundedRectangle (
Brush brush,
Pen pen,
PointAnimationBase topLeft,
SizeAnimationBase size,
NumberAnimationBase radius);
public void DrawRoundedRectangle (
Brush brush,
Pen pen,
Point topLeft,
Point bottomRight,
float rx,
float ry):
public void DrawRoundedRectangle (
Brush brush,
Pen pen,
PointAnimationBase topLeft,
PointAnimationBase bottomRight,
NumberAnimationBase radiusX,
NumberAnimationBase radiusY);

[0082] The DrawGeometry method draws a path with the specified brush and pen; brush and pen can be null.

public void DrawGeometry (
Brush brush,
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Pen pen,
Geometry geometry):;

[0083] The DrawRectangle method draws a rectangle with the specified brush and pen; brush and pen can be null.

public void DrawRectangle (
Brush brush,
Pen pen,
Point toplLeft,
Size size);

public void DrawRectangle (
Brush brush,
Pen pen,
PointAnimationBase topLeft,
SizeAnimationBase size);

[0084] The DrawSurface method draws a surface.

public void DrawSurface (
Surface surface,
Point topleft,
Size size,
float opacity):

public void DrawSurface(
Surface image,
PointAnimationBase topLeft,
SizeAnimationBase size,
NumberAnimationBase opacity):;

[0085] Geometry is a type of class (FIG. 12) that defines a vector graphics skeleton, without stroke or fill. Each
geometry object is a simple shape (LineGeometry, EllipseGeometry, RectangleGeometry), a complex single shape
(PathGeometry) or a list of such shapes GeometryList with a combine operation (e.g., union, intersection, and so forth)
specified. These objects form a class hierarchy as represented in FIG. 12.

[0086] As represented in FIG. 13, the PathGeometry is a collection of Figure objects. In turn, each of the Figure
objects is composed of one or more Segment objects which actually define the figure's shape. A Figure is a sub-section
of a Geometry that defines a segment collection. This segment collection is a single connected series of two-dimen-
sional Segment objects. The Figure can be either a closed shape with a defined area, or just a connected series of
Segments that define a curve, but no enclosed area.

[0087] Thefilled area of the PathGeometry is defined by taking the contained Figures that have their Filled property
set to true, and applying a FillMode to determine the enclosed area. Note that the FillMode enumeration specifies how
the intersecting areas of Figure objects contained in a Geometry are combined to form the resulting area of the Ge-
ometry. An "Alternate"” rule determines whether a point is inside the canvas, by conceptually drawing a ray from that
peint to infinity in any direction, and then examining the places where a segment of the shape crosses the ray. By
starting with a count of zero and adding one each time a Segment crosses the ray from left to right and subtracting
one each time a path segment crosses the ray from right to left, after counting the crossings, if the result is zero then
the point is outside the path. Otherwise, itis inside. A "winding" rule determines whether a point on the canvas is inside,
and works by conceptually drawing a ray from that point to infinity in any direction and counting the number of path
Segments from the given shape thatthe ray crosses. If this number is odd, the pointis inside; if even, the point is outside.
[0088] As represented in FIG. 14, when geometry (e.g., a rectangle) is drawn, a brush or pen can be specified, as
described below. Furthermore, the pen object also has a brush object. A brush object defines how to graphically fill a
plane, and there is a class hierarchy of brush objects. This is represented in FIG. 14 by the filled rectangle 1402 that
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results when the visual including the rectangle and brush instructions and parameters is processed.

[0089] As described below, some types of Brushes (such as gradients and nine grids) size themselves. When used,
the size for these brushes is obtained from the bounding box, e.g., when the GradientUnits/DestinationUnits for the
Brush is set to ObjectBoundingBox, the bounding box of the primitive that is being drawn is used. If those properties
are set to UserSpaceOnUse, then the coordinate space is used.

[0090] A Pen object holds onto a Brush along with properties for Width, LinedJoin, LineCap, MiterLimit, DashArray
and DashOffset, as represented in the example below:

public enum System.Windows.Media.PenLineCap

{
}

Butt, Round, Square
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public enum System.Windows.Media.PenLineJdoin

{
}

Miter, Round, Bevel

public class System.Windows.Media.Pen

{
// Constructors
public Pen(Color color, float width);
public Pen(Brush brush, float width);

// Properties
public float{] DashArray { get; 1}

public float DashOffset { get; }
public FloatAnimationCollection DashOffsetAnimations { get;

public PenLineCap LineCap { get; }
public PenLineJoin LineJoin { get; }

public flcat MiterLimit { get; }
public FloatAnimationCollection MiterLimitAnimations { get;

public flcat Opacity { get; }
public FloatAnimationCollection OpacityAnimations { get; }

public Brush Brush { get; }

public float Width { get; }
public FloatAnimationCollection WidthAnimations { get; }

}

public sealed class System.Windows.Media.PenBuilder : Builder

{
// Fields

// Constructors

public PenBuildex();

public PenBuilder (Color color);
public PenBuilder (Brush brush);
public PenBuilder(Pen pen);

// Properties
public float[] DashArray { get; set; }

public float DashOffset { get; set; }
public FloatAnimationCollectionBuilder DashOffsetAnimations
get; }

public PenlineCap LineCap { get; set; }
public PenLineJoin LineJoin { get; set; }

public float MiterLimit { get; set; }
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public FloatAnimationCollectionBuilder MiterLimitAnimations {
get; }

public float Opacity { get; set; )

public FloatAnimationCollectionBuilder OpacityAnimations { get;
}

public Brush Brush { get; set; }

public float Width { get; set; }
public FloatAnimationCollectionBuilder WidthAnimations { get; }

// Methods
public Pen ToPen();

[0091] As mentioned above, the graphics object model of the present invention includes a Brush object model, which
is generally directed towards the concept of covering a plane with pixels. Examples of types of brushes are represented
in the hierarchy of FIG. 15, and, under a Brush base class, include SolidColorBrush, GradientBrush, ImageBrush,
VisualBrush (which can reference a Visual) and NineGridBrush. GradientBrush includes LinearGradient and Radial-
Gradient objects. As described above, Brush objects are immutable.

public abstract class System.Windows.Media.Brush
{

float Opacity { get: }

FloatAnimationCollection OpacityAnimations { get; }
}

[0092] The following sets forth an example BrushBuilder class:

public abstract class System.Windows.Media.BrushBuilder : Builder

{

public virtual Brush ToBrush();
public override sealed object CreateInstance():

{

}
float Opacity { get:; set:; }
FloatAnimationCollectionBuilder OpacityAnimations { get; }

return ToBrush{():

[0093] Note that Brush objects may recognize how they relate to the coordinate system when they are used, and/or
how they relate to the bounding box of the shape on which they are used. In general, information such as size may be
inferred from the object on which the brush is drawn. More particularly, many of the brush types use a coordinate
system for specifying some of their parameters. This coordinate system can either be defined as relative to the simple
bounding box of the shape to which the brush is applied, or it can be relative to the coordinate space that is active at
the time that the brush is used. These are known, respectively, as ObjectBoundingBox mode and UserSpaceOnUse
mode.
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public enum System.Windows.Media.BrushMappingMode
{

ObjectBoundingBox,

UserSpaceOnUse,

[0094] A SolidColorBrush object fills the identified plane with a solid color. If there is an alpha component of the color,
it is combined in a multiplicative way with the corresponding opacity attribute in the Brush base class. The following
sets forth an example SolidColorBrush object:

public sealed class System.Windows.Media.SolidColorBrush : Brush
{

// Constructors

public SolidColorBrush(); // initialize to black

public SolidColorBrush(Color color) ;

public SolidColorBrush(System.Windows.Media.Animation.ColorComposer
colorComposer) ;

// Properties
public Color Color { get; }
public IEnumerator ColorAnimations { get; }

}

public class System.Windows.Media.SolidColorBrushBuilder : BrushBuilder
{

// Constructors

public SolidColorBrushBuilder():;

public SolidColorBrushBuilder (Color color):;

public SolidColorBrushBuilder (SolidColorBrush scp);

// Properties
public Color Color { get; set; }
public AnimationList ColorAnimations { get; }

// Methods
public virtual Brush ToBrush():;

[0095] The GradientBrush objects, or simply gradients, provide a gradient fill, and are drawn by specifying a set of
gradient stops, which specify the colors along some sort of progression. The gradient is by drawn by performing linear
interpolations between the gradient stops in a gamma 2.2 RGB color space; interpolation through other gammas or
other color spaces (HSB, CMYK and so forth, is also a feasible alternative. Two types of gradient objects include linear
and radial gradients.

[0096] In general, gradients are composed of a list of gradient stops. Each of these gradient stops contains a color
(with the included alpha value) and an offset. If there are no gradient stops specified, the brush is drawn as a solid
transparent black, as if there were no brush specified at all. If there is only one gradient stop specified, the brush is
drawn as a solid color with the one color specified. Like other resource classes, the gradient stop class (example in
the table below) is immutable.
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public class System.Windows.Media.GradientStop
{
public GradientStop(Color color, float offset);

public Color Color { get; }

public AnimationEnumerator ColorAnimations { get; }
public float Offset { get; }

public AnimationEnumerator OffsetAnimations { get; }

}

public class System.Windows.Media.GradientStopBuilder : Builder
{

public GradientStopBuilder () ;

public GradientStopBuilder (Color color, float offset);

public Color Color { get; set; }

public AnimationList ColorAnimations { get; }
public float Offset ( get; set; 1}

public AnimationList OffsetAnimations { get; }
public GradientStop ToGradientStop():

[0097] There is also a collection class, as set forth in the following example:

public class System.Windows.Media.GradientStopCollection : ICollection
{
public GradientStopCollection(); // empty list
public GradientStopCollection(GradientStop[] GradientStops):
public GradientStopCollection(ICollection c);

// IEnumerable
public IEnumerator GetEnumerator();

// ICollection
public void CopyTo(Array array, int index);
public bool ICollection.IsSynchronized { get { return false; } }
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)

public
public

int Count { get; }
object ICocllection.SyncRoot { get; }

// Extra functions

public
public
public
public
public
public
public
public
public

GradientStop this[int index] ({ get; }
bool Contains (GradientStop value);
int IndexOf (GradientStop value); // returns first one

int IndexOf (GradientStop value, int startIndex):;

int IndexOf (GradientStop value, int startIndex, int count):

int LastIndexOf (GradientStop value):

int LastIndexOf (GradientStop value, int startIndex):;

int LastIndexOf (GradientStop value, int startIndex, int count);
GradientStopCollection GetRange(int index, int count);

public class System.Windows.Media.GradientStopCollectionBuilder : Builder,
TIList

{

public
public
public
public

GradientStopCollectionBuilder ()
GradientStopCollectionBuilder (GradientStop [] GradientStops);
GradientStopCollectionBuilder (ICollection c);
GradientStopCollectionBuilder (GradientStopCollection

GradientStops) ;

// 1Enumerable

public

IEnumerator GetEnumerator():

// ICollection

public
public
public

void CopyTo(Array array, int index);
bool ICollection.IsSynchronized { get { return false; } }
int Count { get; }

public object ICocllection.SyncRoot { get; }
// IlList
public bool IsFixedSize { get { return false; } }

public
public
public
public
public
public
public
public
public

bool IsReadOnly { get ( return false; } }

object IList.this [int index] { get; set; }

int IList.Add(ocbject value) ;

void Clear();

bool IList.Contains (object wvalue) ;

int IList.IndexOf (ocbject value); // returns first one
void IList.Insert(int index, object value);

void IList.Remove (ocbject value); // removes first one
void RemoveAt {int index);

// Extra functions

public
public
public
public
public
public
public
public
public
public
public
public

GradientStop this [int index] { get; set; }

int Add(GradientStop value);

bool Contains (GradientStop value);

int IndexOf(GradientStop value); // returns first one

int IndexOf (GradientStop value, int startIndex);

int IndexOf (GradientStop value, int startIndex, int count);
int LastIndexOf (GradientStop value):

int LastIndexOf (GradientStop value, int startIndex):;

int LastIndexOf (GradientStcp value, int startIndex, int count);
void Insert(int index, GradientStop value);

void Remove (GradientStop value); // removes first one

void AddRange (ICollection c);
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public
public
public
public

than
public

public
public
public

public

// Capacity is a hint. It will throw an exception if it is set less

// Builder overloads

void InsertRange{int index, ICollection c);

void RemoveRange (int index, int count);

void SetRange(int index, ICollection c):;
GradientStopCollectionBuilder GetRange {int index, int count);

Count.
int Capacity { get; set; }

override object Build({():;
override void ResetBuilder () ;
override void SetBuilder(Object example);

GradientStopCollection ToGradientStopCollection():;

[0098] As represented in the table below, the GradientSpreadMethod specifies how the gradient should be drawn
outside of the specified vector or space. There are three values, including pad, in which the edge colors (first and last)
are used to fill the remaining space, reflect, in which the stops are replayed in reverse order repeatedly to fill the space,
and repeat, in which the stops are repeated in order until the space is filled:

{
Pad,

public enum System.Windows.Media.GradientSpreadMethod

Reflect,
Repeat

[0099] FIG. 16 shows examples of the GradientSpreadMethod. Each shape has a linear gradient going from white
to grey. The solid line represents the gradient vector.

[0100] The LinearGradient specifies a linear gradient brush along a vector. The individual stops specify colors stops
along that vector. An example is shown in the table below:
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public class System.Windows.Media.LinearGradient : GradientBrush

{

// Sets up a gradient with two colors and a gradient vector

// specified to fill the object the gradient is applied to.

// This implies ObjectBoundingBox for the GradientUnits

// property

public LinearGradient (Color colorl, Color color2, float
angle);

public BrushMappingMode GradientUnits { get; }
public Transform GradientTransform { get; }
public GradientSpreadMethod SpreadMethod { get; }

// Gradient Vector

public Point VectorStart { get; }

public PointAnimationCollection VectorStartAnimations { get; }
public Point VectorEnd { get; }

public PointAnimationCollection VectorEndAnimations { get; 1}

// Gradient Stops
public GradientStopCollection GradientStops { get; }

public class System.Window.Media.LinearGradientBuilder :

{

GradientBrushBuilder

public LinearGradientBuilder():

public LinearGradientBuilder (Color colorl, Color color2, float
angle) ;

public LinearGradientBuilder (LinearGradient 1lg):;

// GradientUnits: Default is ObjectBoundingBox

public BrushMappingMode GradientUnits { get; set:; }

// GradientTransform: Default is identity

public Transform GradientTransform { get; set; }

// SpreadMethod: Default is Pad

public GradientSpreadMethod SpreadMethod { get; set; }

// Gradient Vector

// Default wvector is (0,0) - (1,0)

public Point VectorStart { get; set; }

public PointAnimationCollectionBuilder VectorStartAnimations {
get; set; }

public Point VectorEnd { get; set; }

public PointAnimationCollectionBuilder VectorEndAnimations { get; set;

}

// Gradient Stops
public void AddStop(Color color, float offset};
public GradientStopCollectionBuilder GradientStops { get:

set; }
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[0101] The RadialGradient is similar in programming model to the linear gradient. However, whereas the linear gra-
dient has a start and end point to define the gradient vector, the radial gradient has a circle along with a focal point to
define the gradient behavior. The circle defines the end point of the gradient, that is, a gradient stop at 1.0 defines the
color atthe circle. The focal point defines center of the gradient. A gradient stop at 0.0 defines the color atthe focal point.
[0102] FIG. 17 shows a radial gradient that from white to grey. The outside circle represents the gradient circle while
the dot denotes the focal point. This example gradient has its SpreadMethod set to Pad:

public class System.Windows.Media.RadialGradient : GradientBrush
{

// Sets up a gradient with two colors.

// This implies ObjectBoundingBox for the GradientUnits

// property along with a center at (0.5,0.5)

// a radius of 0.5 and a focal point at (0.5,0.5)

public RadialGradient (Color colorl, Color color2);

public BrushMappingMode GradientUnits { get; }
public Transform GradientTransform { get; }
public GradientSpreadMethod SpreadMethod { get:; }

// Gradient definition

public Point CircleCenter { get; }

public PointAnimationCollection CircleCenterAnimations { get; }
public float CircleRadius { get; }

public FloatAnimationCollection CircleRadiusAnimations { get; |}
public Point Focus { get; }

public PointAnimationCollection FocusAnimations { get; }

// Gradient Stops
public GradientStopCollection GradientStops { get; }
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public class System.Windows.Media.RadialGradientBuilder :
GradientBrushBuilder
{
public RadialGradientBuilder();
public RadialGradient (Color colorl, Color color2);
public RadialGradientBuilder (RadialGradient rg);

// GradientUnits: Default is ObjectBoundingBox

public BrushMappingMode GradientUnits { get; set; }

// GradientTransform: Default is identity

public Transform GradientTransform { get; set; }

// SpreadMethod: Default is Pad

public GradientSpreadMethod SpreadMethod { get; set; }

// Gradient definition

public Point CircleCenter { get; set;}//Default: (0.5, 0.3)

public PointAnimationCollecticnBuilder CircleCenterAnimations { get;
set;}

public float CircleRadius { get:;set; } // Default: 0.5

public FloatAnimationCollectionBuilder CircleRadiusAnimations ({
get;set; }

public Point Focus { get;set; } // Default: (0.5, 0.5)

public PointAnimationCollectionBuilder FocusAnimations { get;set; }

// Gradient Stops
public void AddStop{(Color color, float offset);
public GradientStopCollectionBuilder GradientStops { get; set; }

[0103] Another brush object represented in FIG. 15 is a VisualBrush object. Conceptually, the VisualBrush provides
a way to have a visual drawn in a repeated, tiled fashion as a fill. Visual paint objects also provide a mechanism for
markup language to directly work with the API layer at a resource level, as described below. An example of such a fill
is represented in FIG. 14 by the visual brush referencing a visual (and any child visuals) that specifies a single circular
shape 1420, with that circular shape filling a rectangle 1422. Thus, the VisualBrush object may reference a visual to
define how that brush is to be drawn, which introduces a type of multiple use for visuals. In this manner, a program
may use an arbitrary graphics "metafile" to fill an area via a brush or pen. Since this is a compressed form for storing
and using arbitrary graphics, it serves a graphics resource. The following sets forth an example VisualBrush object:
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{

}

{

public class System.Windows.Media.VisualBrushBuilder

public class System.Windows.Media.VisualBrush : Brush

public VisualBrush(Visual v);

public BrushMappingMode DestinationUnits { get; }
public BrushMappingMode ContentUnits { get; }
public Transform Transform { get; }

public Rect ViewBox { get; 1}

public Stretch Stretch { get; }

public HorizontalAlign HorizontalAlign { get; }
public VerticalAlign VerticalAlign { get; }

public Point Origin { get:; }

public PointAnimationCollection OriginAnimations { get; }
public Size Size { get; }

public SizeAnimationCollection SizeAnimations { get; }

// Visual
public Visual Visual { get; ]}

public VisualBrushBuilder();
public VisualBrushBuilder (Visual v);
public VisualBrushBuilder (VisualBrush vb);

// DestinationUnits: Default is ObjectBoundingBox
public BrushMappingMode DestinationUnits { get; set; }
// ContentUnits: Default is ObjectBoundingBox

public BrushMappingMode ContentUnits { get; set; }

// Transform: Default is Identity

public Transform Transform { get; set; }

// ViewBox: Default is (0,0,0,0) -- unset and ignored
public Rect ViewBox { get; set; }

// Stretch: Default is None -- and ignored

// because the ViewBox is not set

public Stretch Stretch { get; set; }

// HorizontalAlign: Default is Center and ignored
public HorizontalAlign HorizontalAlign { get; set; }
// VerticalAlign: Default is Center and ignored
public VerticalAlign VerticalAlign { get; set; }

// Origin: Default is (0,0)
public Point Origin { get; set; }

public PointAnimationCollectionBuilder OriginAnimations { get; set;
// Size: Default is (1,1)

public Size sSize { get; set; }

public SizeAnimationCollectionBuilder SizeAnimations { get; set; 1}

BrushBuilder

// Visual: Default is null -- nothing drawn
public Visual Visual { get; set; ]}

[0104] A VisualBrush's contents have no intrinsic bounds, and effectively describe an infinite plane. These contents
exist in their own coordinate space, and the space which is being filled by the VisualBrush is the local coordinate space
at the time of application. The content space is mapped into the local space based on the ViewBox, ViewPort, Align-
ments and Stretch properties. The ViewBox is specified in content space, and this rectangle is mapped into the ViewPort
(as specified via the Origin and Size properties) rectangle.
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[0105] The ViewPort defines the location where the contents will eventually be drawn, creating the base tile for this
Brush. If the value of DestinationUnits is UserSpaceOnUse, the Origin and Size properties are considered to be in
local space at the time of application. If instead the value of DestinationUnits is ObjectBoundingBox, then an Origin
and Size are considered to be in the coordinate space, where 0,0 is the top/left corner of the bounding box of the object
being brushed, and 1,1 is the bottom/right corner of the same box. For example, consider a RectangleGeometry being
filled which is drawn from 100,100 to 200,200. In such an example, if the DestinationUnits is UserSpaceOnUse, an
Origin of 100,100 and a Size of 100,100 would describe the entire content area. If the DestinationUnits is ObjectBound-
ingBox, an Origin of 0,0 and a Size of 1,1 would describe the entire content area. If the Size is empty, this Brush renders
nothing.

[0106] The ViewBox is specified in content space. This rectangle is transformed to fit within the ViewPort as deter-
mined by the Alignment properties and the Stretch property. If the Stretch is none, then no scaling is applied to the
contents. If the Stretch is Fill, then the ViewBox is scaled independently in both X and Y to be the same size as the
ViewPort. If the Stretch is Uniform or UniformToFill, the logic is similar but the X and Y dimensions are scaled uniformly,
preserving the aspectratio of the contents. If the Stretch is Uniform, the ViewBox is scaled to have the more constrained
dimension equal to the ViewPort's size. If the Stretch is UniformToFill, the ViewBox is scaled to have the less constrained
dimension equal to the ViewPort's size. In other words, both Uniform and UniformToFill preserve aspect ratio, but
Uniform ensures that the entire ViewBox is within the ViewPort (potentially leaving portions of the ViewPort uncovered
by the ViewBox), and UniformToFill ensures that the entire ViewPort isfilled by the ViewBox (potentially causing portions
of the ViewBox to be outside the ViewPort). If the ViewBox is empty, then no Stretch will apply. Note that alignment
will still oceur, and it will position the "point" ViewBox.

[0107] FIG. 18 provides representations of a single tile 1800 of graphics rendered with various stretch settings,
including a tile 800 when stretch is set to "none." The tile 1802 is a representation of when the stretch is setto "Uniform,"
the tile 1804 when stretch is set to "UniformToFill," and the tile 1806 when stretch is set to "Fill."

[0108] Once the ViewPort is determined (based on DestinationUnits) and the ViewBox's size is determined (based
on Stretch), the ViewBox needs to be positioned within the ViewPort. If the ViewBox is the same size as the ViewPort
(if Streteh is Fill, or if it just happens to occur with one of the other three Stretch values), then the ViewBox is positioned
at the Origin so as to be identical to the ViewPort. Otherwise, HorizontalAlignment and VerticalAlignment are consid-
ered. Based on these properties, the ViewBox is aligned in both X and Y dimensions. If the HorizontalAlignment is
Left, then the left edge of the ViewBox will be positioned at the Left edge of the ViewPort. If it is Center, then the center
of the ViewBox will be positioned at the center of the ViewPort, and if Right, then the right edges will meet. The process
is repeated for the Y dimension.

[0109] Ifthe ViewBox is (0,0,0,0), it is considered unset, whereby ContentUnits are considered. If the ContentUnits
are UserSpaceOnUse, no scaling or offset occurs, and the contents are drawn into the ViewPort with no transform. If
the ContentUnits are ObjectBoundingBox, then the content origin is aligned with the ViewPort Origin, and the contents
are scale by the object's bounding box's width and height.

[0110] When filling a space with a VisualBrush, the contents are mapped into the ViewPort as above, and clipped
to the ViewPort. This forms the base tile for the fill, and the remainder of the space is filled based on the Brush's
TileMode. Finally, if set, the Brush's transform is applied - it occurs after all the other mapping, scaling, offsetting, etc.
[0111] The TileMode enumeration is used to describe if and how a space is filled by its Brush. A Brush which can
be tiled has a tile rectangle defined, and this tile has a base location within the space being filled. The rest of the space
is filled based on the TileMode value. FIG. 19 provides a representation of example graphics with various TileMode
settings, including "None" 1900, "Tile" 1092, "FlipX" 1904, "FlipY" 1906 and "FlipXY" 1908. The top left-most tile in the
various example graphics comprises the base tile.

[0112] FIG. 20 represents a process for generating the pixels for this brush. Note that the logic described in FIG. 20
is only one possible way to implement of the logic, and it should be understood that other ways, including more efficient
ways, are feasible. For example, there are likely more efficient ways processing the data, e.g., such that the content
is not drawn for each repetition, with the tile drawn and cached. However, FIG. 20 provides a straightforward description.
[0113] In general, each time the contents of the pattern are drawn, a new coordinate system is created. The origin
and offset of each repetition is specified by the Origin and Size properties, as filtered through the DestinationUnits and
Transform properties.

[0114] A coordinate frame is set up based on the DestinationUnits property. To this end, if at step 2000, the Desti-
nationUnits property is UserSpaceOnUse, the current coordinate frame at the time the brush was used is the starting
coordinate frame, via step 2002. If instead at step 2004 the property is ObjectBoundingBox, the bounding box of the
geometry to which this brush is applied is used, as represented by step 2004, to set a new coordinate frame such that
the upper left corner of the bounding box maps to (0,0) and the lower left corner of the bounding box maps to (1,1). In
either case, at step 2006 the Transform property is applied to this coordinate frame, which essentially defines a grid.
[0115] FIG. 21 represents a VisualBrush Grid that is defined for the tiles in a VisualBrush. The first circle is a simple
grid, and the second has a Transform with a Skew in the x direction of 47.
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[0116] At step 2008, the visual is drawn into each cell of the grid, as represented in FIG. 22, where the visual draws
the appropriate data. If at step 2010 there is a ViewBox specified, the Visual is fitted into the grid cell as specified by
the ViewBox, Stretch, HorizontalAlign and VerticalAlign attributes, via step 2012. The DestinationUnits and Transform
properties are used to apply the correct transform such that the visual lines up in the grid box.

[0117] Ifthere is no ViewBox specified, then a new coordinate system is established for drawing the content at step
2014.

[0118] The coordinate frame is set such that its origin is at the Origin point for that particular grid cell being drawn.
[0119] Aclipis applied at step 2018 based on the Size property such that this tile will not draw outside of the bounds
of the cell. The Origin and Size are modified appropriately based on the DestinationUnits property.

[0120] The coordinate system is then modified, based on the SourceUnits property. To this end, if at step 2020 the
SourceUnits property is ObjectBoundingBox, the appropriate scaling transform is applied at step 2026, otherwise it is
UserSpaceOnUse, and no new transform is applied. The Transform property is applied at step 2024, and the content
is drawn at step 2026.

[0121] Note that if any part of size is zero, nothing is drawn, and if Stretch is "None," the transform for the viewbox
is set up such that one unit in the new coordinate frame is equal to one unit in the old coordinate frame. The transform
essentially becomes an offset based on the align attributes and the size of the ViewBox. As described above at steps
2010 and 2012, Stretch and the alignment properties only apply when there is a ViewBox specified. The ViewBox
specifies a new coordinate system for the contents, and Stretch helps to specify how those contents map into the
ViewBox. The alignment options align the ViewBox, not the contents. Thus, for example, if the viewbox is setto "0 0
10 10" and something is drawn at -10,-10 and aligned to the upper left corner, that thing will be clipped out.

[0122] Returning to FIG. 15, image brush can be thought of as a special case of VisualBrush. Although a program
can create a visual, put an image into it and attach it to VisualBrush, the API for doing so would be cumbersome. Since
there is no necessary content coordinate frame, the ViewBox and ContentUnits property members no longer apply.

public class System.Windows.Media.ImageBrush : Brush
{

public ImageBrush(ImageData image);

public BrushMappingMode DestinationUnits { get; }
public Transform Transform { get; |}

public Stretch Stretch { get; }
public HorizontalAlign HorizontalAlign { get:; }
public VerticalAlign VerticalAlign [ get; }

public Point Origin { get; )}

public PointAnimationCollection OriginAnimations { get; ]}
public Size Size ( get; }

public SizeAnimationCollection SizeAnimations { get; }

public ImageData ImageData { get: }
}

public class System.Windows.Media.ImageBrushBuilder : BrushBuilder
{

public ImageBrushBuildex();

public ImageBrushBuilder (ImageData image):

public ImageBrushBuilder (ImageBrush ib);
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// DestinationUnits: Default is CbjectBoundingBox
public BrushMappingMode DestinationUnits { get; set; }
// Transform: Default is identity

public Transform Transform { get; set; }

// Stretch: Default is None

public Stretch Stretch { get; set; ]

// HorizontalAlign: Default is Center

public HorizontalAlign HorizontalAlign { get; set; }
// VerticalAlign: Default is Center

public VerticalAlign VerticalAlign { get; set; }

// Origin: Default is (0,0)
public Point Origin { get; set; )
public PointAnimationCollectionBuilder OriginAnimations ( get; set; }

// Size: Default is (1,1)
public Size Size { get; set; }
public SizeAnimationCollectionBuilder SizeAnimations { get; set; }

// ImageData: Default is null -- nothing drawn
public ImageData ImageData { get; set; }

[0123] NineGridBrush is very similar to ImageBrush except the image is warped based on the size. In essence,
NineGridBrush may be thought of a custom type of Stretch, in which certain parts of the image stretch, while others
(e.g., borders) do not. Thus, while the Size of the image in the ImageBrush will cause a simple scale, the NineGridBrush
will produce a non-uniform scale up to the desired size. The units for the non-scaled areas are the user units when the
brush is applied, which means that ContentUnits (if it existed for NineGridBrush) would be set to UserUnitsOnUse.
The Transform property of the Brush can be used effectively. Note that the border members count in from the edge of
the image.

[0124] By way of example, FIG. 28 represents a nine-grid image being enlarged from a first instance 2302 to a second
instance 2304, with four types of areas. As represented in FIG. 23, to keep the border the same, the areas marked "a"
expand horizontally, the areas marked "b" expand vertically, the areas marked "c¢" expand horizontally and vertically,
and the areas marked "d" do not change in size.
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{

)

{

public class System.Windows.Media.NineGridBrush : Brush

public NineGridBrush(ImageData image,
int LeftBorder, int RightBorder,
int TopBorder, int BottomBorder):;

public BrushMappingMode DestinationUnits { get; }
public Transform Transform { get; }

public Point Origin { get; }

public PointAnimationCollection OriginAnimations { get; }
public Size Size { get; }

public SizeAnimationCollection SizeAnimations { get; }

public int LeftBorder { get; }
public int RightBorder { get; 1}
public int TopBorder { get; }
public int BottomBorder { get; }

public ImageData ImageData { get; }

public NineGridBrushBuilder();

public NineGridBrushBuilder (ImageData image,
int LeftBorder, int RightBorder,
int TopBorder, int BottomBorder);

public NineGridBrushBuilder (NineGridBrush ngb);

// DestinationUnits: Default is ObjectBoundingBox
public BrushMappingMode DestinationUnits { get; set; }
// Transform: Default is identity

public Transform Transform { get; set; |}

// Origin: Default is (0,0)
public Point Origin ( get; set; }

public class System.Window.Media.NineGridBrushBuilder : BrushBuilder

public PointAnimationCollectionBuilder OriginAnimations { get;

set; }
// Size: Default is (1,1)
public Size Size { get; set; }
public SizeAnimationCollectionBuilder SizeAnimations { get;

// *Border: default to 0

set;

}

public int LeftBorder { get; set; }
public int RightBorder { get; set; }
public int TopBorder { get; set; |}
public int BottomBorder { get; set; }

// ImageData: Default is null -- nothing drawn
public ImageData ImageData { get; set; }

[0125]

As generally described above, the graphics object model of the present invention includes a Transform object
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model, which includes the types of transforms represented in the hierarchy of FIG. 24, under a Transform base class.
These different types of components that make up a transform may include TransformList, TranslateTransform, Rota-
teTransform, ScaleTransform, SkewTransform, and MatrixTransform. Individual properties can be animated, e.g., a
program developer can animate the Angle property of a RotateTransform.

[0126] Matrices for 2D computations are represented as a 3x3 matrix. For the needed transforms, only six values
are needed instead of a full 3x3 matrix. These are named and defined as follows.

mO0 mOl1 0
ml0 mll O
m20 m21 1

[0127] When a matrix is multiplied with a point, it transforms that point from the new coordinate system to the previous
coordinate system:

mO0 mOl O
[X newCoordSys ¥ newCoordSys 1]‘ ml0 mll 0= [X oldCoordSys ¥ oldCoordSys 1]
m20 m21 1

[0128] Transforms can be nestedto any level. Whenever a new transform is applied it is the same as post-multiplying
it onto the current transform matrix:

m00, mo0l, O m00, moOl, O

[Xn:chmdSys Y newCoordsys 1]’ ml0, mll, Of|e ml0, mll, O =[XoldCoordSys Y o1dcoordsys 1]
m20, m2l, 1 m20, m2l, 1

[0129] Most places in the APl do not take a Matrix direcily, but instead use the Transform class, which supports
animation.

36

Page 745 of 1327



10

15

20

25

30

35

40

45

50

55

EP 1 462 998 A2

public struct System.Windows.Media.Matrix
{
// Construction and setting
public Matrix(); // defaults to identity

public Matrix(
double m00, double moOl,
double ml10, double mll,
double m20, double m21);

// Identity

public static readonly Matrix Identity;
public void SetIdentity();

public bool IsIdentity { get; }

public static Matrix operator * (Matrix matrixl, Matrix
matrix2);
public static Point operator *(Matrix matrix, Point point):

// These function reinitialize the current matrix with

// the specified transform matrix.

public void SetTranslation(double dx, double dy):

public void SetTranslation(Size offset);

public void SetRotation(double angle); // degrees

public void SetRotation(double angle, Point center); // degrees
public void SetRotationRadians (double angle):

public void SetRotationRadians(double angle, Point center);
public void SetScaling(double sx, double sy);
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public void SetScaling(double sx, double sy, Point center);
public void SetsSkewX (double angle); // degrees

public void SetSkewY (double angle); // degrees

public void SetSkewXRadians(double angle):

public void SetSkewYRadians (double angle):

// These function post-multiply the current matrix

// with the specified transform

public void ApplyTranslation(double dx, double dy):;

public void ApplyTranslation(Size offApply):;

public void ApplyRotation(double angle); // degrees

public void ApplyRotation(double angle, Point center); //
degrees

public void ApplyRotationRadian(double angle):;

public void ApplyRotationRadian(double angle, Point center):;

public void ApplyScaling(double sx, double sy);

public void ApplyScaling(double sx, double sy, Point center);

public void ApplySkewX (double angle); // degrees

public void ApplySkewY (double angle); // degrees

public void ApplySkewXRadians (double angle):;

public void ApplySkewYRadians (double angle);

public void ApplyMatrix (Matrix matrix):;

// Inversion stuff
public double Determinant { get; }
public bool IsInvertible { get; }

public void Invert():; // Throws ArgumentException if
!IsInvertable

public static Matrix Invert (Matrix matrix):;

// Individual members

public double MO0 { get:; set; }
public double MOl { get; set; }
public double M10 { get; set; }
public double M11l { get; set: }
public double M20 { get; set; }
public double M21 { get; set; }

MARKUP LANGUAGE AND OBJECT MODEL FOR VECTOR GRAPHICS

[0130] In accordance with an aspect of the present invention, a markup language and element object model are
provided to enable user programs and tools to interact with the scene graph data structure 216 without requiring a
specific knowledge of the details of the API layer 212 (FIG. 2). In general, a vector graphics markup language is
provided, which comprises an interchange format, along with a simple markup based authoring format for expressing
vector graphics via the element object model. Via this language, markup (e.g., HTML or XML-type content) may be
programmed. Then, to build the scene graph, the markup is parsed and translated into the appropriate visual API layer
objects that were as described above. At this higher operating level, an element tree, the property system and the
presenter system are provided to handle much of the complexity, making it straightforward for scene designers to
design possibly complex scenes.

[0131] In general, the vector graphics system generally provides a set of shape and other elements, integration with
a general property system, a grouping and compasiting system, and a two-tiered (element level and resource level)
approach so that the user can program in a way that matches flexibility and performance needs. In keeping with one
aspect of the present invention, the element object model for dealing with vector graphics correlates with the scene
graph object model. In other words, the vector graphics system and the Visual API layer share a set of resources at
the element object model level, e.g., the Brush object is used when drawing at the Visual APl and it is also the type of
the fill property on Shape. Thus, in addition to having elements that correlate with the scene graph objects, the markup
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language shares a number of primitive resources (e.g., brushes, transforms, and so forth) with the Visual API layer.
The vector graphics system also exposes and extends the animation capabilities of the Visual API layer, which is largely
shared between the levels.

[0132] Further, as described below, the vector graphics system can program to different profiles, or levels, including
an element level and a resource level. In the element level, each of the drawing shapes is represented as an element
at the same level as the rest of the programmable elements in a page/screen. This means that the shapes interact in
a full way with the presenter system, events and properties. In the resource level, the vector graphics systems operates
in a pure resource format, similar to a traditional graphics metafile. The resource level is efficient, but has somewhat
limited support for cascaded properties, eventing and fine-grained programmability. The scene designer thus has the
ability to balance efficiency with programmability as needed.

[0133] In keeping with one aspect of the present invention, the vector graphics system at the resource level also
correlates to the visual APl layer, in that the resource level markup, in one implementation, is expressed as a Visual-
Brush. When the resource markup is parsed, a visual object is created. The visual object is set into a VisualBrush
which may be used by shapes, controls and other elements at the element level.

[0134] FIG. 25 is a representation of the element class hierarchy 2500. The classes of the markup language object
model of the present invention are represented via shadowed boxes, and include a shape class 2502, an image class
2504, a video class 2506 and a canvas class 2508. Elements of the shape class include rectangle 2510, polyline 2512,
polygon 2514, path 2516, line 2518 and ellipse 2520. Note that in some implementations, a circle element may not be
present as indicated by the dashed box 2522 in FIG. 25, however for purposes of the various examples herein, the
circle element 2522 will be described. Each element may include or be associated with fill (property) data, stroke data,
clipping data, transform data, filter effect data and mask data.

[0135] As described below, shapes correspond to geometry that is drawn with inherited and cascaded presentation
properties. The presentation properties are used to construct the pen and the brush needed to draw the shapes. In
one implementation, shapes are full presenters, like other control elements. However, in other implementations, a
canvas class 2508 may be provided as a container for shapes, and shapes can only be drawn when in a canvas
element. For example, to keep shapes lightweight, shapes may not be allowed to have attached presenters. Instead,
the canvas has an attached presenter and draws the shapes. Canvas elements are described in more detail below.
[0136] As also described below, the image class is more specific than a shape, and for example can include border
data, which may be complex. For example, a border can be specified as one color on the top, a different color on the
sides, with possibly various thicknesses specified and other properties set. Position, size rotation and scale may be
set for an image or similar boxed element, such as text or video. Note that the image and video elements can exist
and be shown outside of a canvas element, and also inherit from BoxedElement, e.g., to get the background, borders
and padding support from that element.

[0137] The video elementallows video (or similar multimedia) to be played within a displayed element. In this manner,
the vector graphics system provides a markup interface to the APl layerthat is seamlessly consistent across multimedia,
including text, 2D graphics, 3D graphics, animation, video, still images and audio. This allows designers to that learn
to work with one media to easily integrate other media into applications and documents. The vector graphics system
also enables multimedia to be animated in the same way as other elements, again allows designers the ability to use
multimedia like other elements, yet without sacrificing the core intrinsic uniqueness of each individual media type. For
example, a designer can use the same naming scheme for rotating, scaling, animating, drawing, compositing and other
effects across different media types, whereby designers may easily create very rich applications, as well as allowing
for a very efficient rendering and compositing implementation to be built underneath.

[0138] FIG. 26 represents one implementation in which the markup code 2602 is interpreted by a parser / translator
2604. In general, the parser/translator 2604 adds elements to an element tree / property system 208 (also represented
in FIG. 2) and attaches presenters to those elements. The presenter system 210 then takes the element tree 210 with
the attached presenters and translates the datato objects and calls to the visual APl layer 212. Note that not all elements
need to be translated, only those with attached presenters.

[0139] In general, an element is an object in the element layer that participates in the property system, eventing and
layout/presentation system. The parser finds tags and decides if those tags help to define an element or a resource
object. In the special case of a VisualBrush, the same tags may be interpreted as elements or also interpreted as
resource objects, depending on the context of where those tags appear, e.g., depending on whether appearing in
complex property syntax or not.

[0140] In accordance with one aspect of the present invention, the markup language provides distinct ways to de-
scribe a resource, including a simple string format or a complex object notation. For a simple string format, the parser
/ translator 2604 uses a type converter 2608 for converting a string to an appropriate visual API| object. By way of
example, in the following line of markup, the Fill property value can be converted to abrush object, via the type converter
2608:
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<Circle CenterX=710” CenterY="10” Radius="”5" Fill="Red” />

As can be readily appreciated, the conversion of such an inline line of tag-based markup with simple strings of param-
eters is to a brush cobject is straightforward, and provides a simple way for a scene designer to add a shape and its
attributes to a scene.

[0141] However there are times when the fill attribute is too complex to fit into a single string. In such a situation,
complex property syntax, which may be inline in the markup, is used to set this property. For example, the following
complex property syntax fills a circle with a gradient rather than a solid color, specifying the colors at various gradient
stops (which can range from 0 to 1):

<Circle CenterX=”10” Center¥Y=”10” Radius=“5">
<Circle.Fill>
<LinearGradient>
<GradientStop Color="Red” Offset="0"/>
<GradientStop Color="Blue” Qffset=70.33"/>
<GradientStop Color="Green” QOffset=7”0.66"/>
<GradientStop Color="Red” Offset="1.0"/>
</LinearGradient>
</Circle.Fill>

</Circle>

[0142] In addition to being present inline in the markup, a resource instance may be located elsewhere (e.g., in the
markup or in a file, which can be local or on a remote network and appropriately downloaded), and referenced by a
name, (e.g., a text name, reference or other suitable identifier). In this manner, a scene designer can reuse an element
in the element tree throughout a scene, including elements described by the complex property syntax.

[0143] The parser handles markup in the complex property syntax by accessing the type converter 2608 as neces-
sary, and also matching specified parameters to the object properties, thereby handling the complexity for the scene
designer. Thus, the parser does not just set up the objects, but also sets attributes on the objects. Note that the parser
actually instantiates a builder to create the objects, since objects are immutable.

[0144] Becausethe same rendering model is shared between the element level and the APl level, many of the objects
are essentially the same. This makes parsing/translation highly efficient, and also allows different types of programming
languages (e.g., C#-like languages) the ability to easily convert from the markup to its own syntax, and vice-versa.
Note that as represented in FIG. 26, another such programming language 2610 can add elements to the element tree
208, or can directly interface with the visual API layer 212.

[0145] As also represented in FIG. 26 and in accordance with an aspect of the present invention, the same markup
2602 may be used to program at an element level and a resource level. As described above, the element level gives
the scene designer full programmability, usage of the property system that provides inheritance (e.g., style-sheet like
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features), and eventing (e.g., whereby an element may have attached code to change its appearance, position and so
forth in response to a user input event). However, the present invention also provides a resource-level mechanism by
which scene designers can essentially shortcut the element tree and presenter system and program directly to the
visual API layer. For many types of static shapes, images and the like where element-level features are not needed,
this provides a more efficient and lightweight way to output the appropriate object. To this end, the parser recognizes
when a fill of type "visual brush" is present, and directly calls the API layer 212 with resource level data 2612 to create
the object. In other words, as represented in FIG.22, element level vector graphics get parsed into created elements,
which need later translation to the objects, while resource level vector graphics get parsed and directly stored in an
efficient manner.

[0146] By way of example, the following markup is directly derived from the object model for the LinearGradient
object, and fills an outer circle with a VisualBrush. The contents of that VisualBrush are defined by the inner markup.
Note that this syntax is commonly used for expressing various brushes, transforms and animations:

<Circle CenterX=”10” Center¥=”10” Radius="5">
<Circle.Fill>
<VisualBrush xmlns=".">
<Circle CenterX=”0.5” CenterY¥=“0.5“ Radius=%0.25” Fill="Blue”/>
<Circle CenterX="0.6"” CenterY=%0.6” Radius="0.25” Fill="Green”/>
<Circle CenterX=70.7” CenterY=”0.7” Radius=70.25" Fill="Red”/>
<Circle CenterX=”0.87 CenterY="0.8“ Radius=70.257 Fill="LemonChiffon”/>
</VisualBrush>
</Circle.Fill>
</Circle>

[0147] Note that while these visual brush-filled objects are efficiently stored, the resource level data (or the objects
created thereby) can be referenced by elements and part of the element tree 208, as generally represented in FIG.
26. To this end, these visual brush resources may be named (e.g., with a name, reference or other suitable identifier)
and referenced like other resources described via the complex property syntax.

[0148] Turning to an explanation of the canvas, as mentioned above in one alternative implementation, shapes may
be kept lightweight and thus may be required to be contained in a canvas. In this alternative implementation, when
content is rendered, it is rendered onto an infinite, device-independent canvas which has an associated coordinate
system. The canvas element may thus position content according to absolute coordinates. The canvas element can
optionally define a viewport, which specifies clipping, a transform, a preferred aspect ratio and a way of mapping the
viewport into a parent space. If there is no viewport established, the canvas element only specifies a grouping of
drawing primitives and can set up a transform, opacity and other compositing attributes.

[0149] The following is a markup example for a sample canvas:

<Canvas Background="black" Top="100" Left="100"Height="600" Width="800">
<Rectangle Top=”600” Left=”7100” Width=”100” Height=”50” Fill="red”
Stroke=”blue” StrokeWidth=”107/>
<Line x1="100" y1="300" x2="300" y2="100" Stroke=”green”  StrokeWidth="5"
/> '

</Canvas>

[0150] Note that in one implementation, when coordinates are specified without units then they are considered as
"logical pixels" of 96ths of an inch, and in the above example, the line will be 200 pixels long. In addition to coordinates,
other properties include width, height horizontal and vertical alignment, and ViewBox (of type rect; default is unset or
(0,0,0,0), meaning no adjustment is made, and the stretch and align properties get ignored). As generally described
above with reference to FIGS. 18-20, other properties include stretch, which when not specified preserves original
size, or can 1) specify a fill in which the aspect ratio is not preserved and the content is scaled to fill the bounds
established by the top/left/width/height, 2) specify uniform, which scales size uniformly until the image fits the bounds
established by the top/left/width/height, or 3) specify UniformToFill, which scales size uniformly to fill the bounds es-
tablished by top/left/width/height, and clips as necessary.

[0151] To further correlate with the lower-level object model, the transform property establishes a new coocrdinate
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frame for the children of the element, while the clip property restricts the region to which content can be drawn on the
canvas, with the default clipping path defined as the bounding box. The ZIndex property can be usedto specify rendering
order for nested canvas elements within a panel.

[0152] The Viewbox specifies a new coordinate system for the contents, e.g., by redefining the extent and origin of
the viewport. Stretch helps to specify how those contents map into the viewport. The value of the viewBox attribute is
a list of four "unitless" numbers <min-x>, <min-y>, <width> and <height>, e.g., separated by whitespace and/or a
comma, and is of type Rect. The Viewbox rect specifies the rectangle in user space that maps to the bounding box. It
works the same as inserting a scaleX and scaleY. The stretch property (in case the option is other than none) provides
additional control for preserving the aspect ratio of the graphics. An additional transformation is applied to descendants
of the given element to achieve the specified effect.

[0153] In the example above, the effective result of the rectangle in the markup sample above under each stretch
rule would be:

None - from (100,600) to (200,650)
Fill - from (100,100) to (900,700)

Uniform - from (100, 7?) to (900,7?) - the new height will be
400, and it will centered based on HorizontalAlign and
VerticalAlign.

UniformToFill - from (?,100) to (2,700) The new width is
1200, and will again be centered based on HorizontalAlign and
VerticalAlign.

[0154] Ifthereis atransform onthe canvas, it is essentially applied above (e.g., in the tree) the mapping to ViewBox.
Note that this mapping will stretch any of the elements in a canvas, e.g., boxes, text, and so forth, not just shapes.
Further, note that if a viewbox is specified, the canvas no longer sizes to its contents, but rather has a specified size.
If y-width and y-height are also specified, then the stretch/align properties are used to fit the viewbox into the specified
width and height.

[0155] The elements inthe object model can each have a'Clip' attribute applied. On some elements, notably shapes,
this is exposed directly as a common language runtime property, while on others (e.g., most controls) this property is
set via a DynamicProperty.

[0156] In general, the clipping path restricts the region to which content can be drawn, as generally represented in
FIG. 27 wherein a button is shown in an unclipped form 2702 and a form 2704 in which a clipping path is specified
(where the dashed line represents the clipping path). Conceptually, any parts of the drawing that lie outside of the
region bounded by the currently active clipping path are not drawn. A clipping path can be thought of as amask wherein
those pixels outside the clipping path are black with an alpha value of zero and those pixels inside the clipping path
are white with an alpha value of one (with the possible exception of anti-aliasing along the edge of the silhouette).
[0157] A clipping path is defined by a Geometry object, either inline or more typically in a resource section. A clipping
path is used and/or referenced using the "Clip" property on an element, as shown in the following example:
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<def:Resources>
<Geometry def:ID="MyClip">
<Path Data="..." />
<Rectangle .. />
</Geometry>
</def:Resources>
<Element Clip=""%resource; MyClip" ... />

[0158] Note that animating a Clip is similar to animating transforms:

<Element>
<Element.Clip>
<Circle .../>

<Rectangle ... >
<FloatAnimation ... />
</Rectangle>

</Element.Clip>
... children ...
</Element>

[0159] A path is drawn by specifying the '‘Geometry' data and the rendering properties, such as Fill, Stroke, and
StrokeWidth on the Path element. An example markup for a path is specified as follows:

<Path Data="M 100 100 L 300 100 L 200 300 z"
Fill="red" Strocke="blue" StrokeWidth="3" />

[0160] The path 'Data’ string is of type Geometry. A more verbose and complete way to specify a drawn path is via
the complex property syntax, as described above. The markup (such as in the following example) is fed directly into
the Geometry builder classes described above:

<Path>
<Path.Data>
<CircleGeometry .. />
<RectangleGeometry .. />
<PathGeometry .. />
</Path.Data>
<Path.Fill value="red” />
<Path.Stroke value=“blue’/>
</Path>
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[0161] The path data string is also described, using the following notation to describe the grammar for a path data

string:

0 or more

1l or more

0 or 1

: grouping

: separates alternatives
double quotes surround literals

*
+
?
(
I

e S ss ss s

[0162] The following shows the path data string information described with this notation (note that in one implemen-

tation, FillMode may be specified here, instead of a property at the element level):

wvg~-path:
wsp* moveto-drawto-command-groups? wsp¥*

moveto-drawto-command-groups:

moveto-drawto-command-group

| moveto-drawto-command-group wsp* moveto-drawto-command-
groups

moveto-drawto-command-group:
moveto wsp* drawto-commands?

drawto-commands:
drawto-command
| drawto—-command wsp* drawto-commands

drawto-command:
closepath
| lineto
| horizontal-lineto
| vertical-lineto
| curveto
| smooth-curveto
| quadratic-bezier-curveto
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| smooth-quadratic-bezier-curveto
| elliptical-arc

moveto:
( "M" | "m" ) wsp* moveto-argument-sequence

moveto-argument-sequence:
coordinate-pair
| coordinate-pair comma-wsp? lineto-argument-sequence

closepath:
(llzll l llzn)

lineto:
( "L™ | "1" ) wsp* lineto-argument-sequence

lineto-argument-sequence:
coordinate-pair
| coordinate-pair comma-wsp? lineto-argument-sequence

horizontal-lineto:
( "H" | "h" ) wsp* horizontal-lineto-argument-sequence

horizontal-lineto-argument-sequence:
coordinate

| coordinate comma-wsp? horizontal-lineto-argument-
sequence

vertical-lineto:
( "v" | "v" ) wsp* vertical-lineto-argument-sequence

vertical-lineto—-argument-sequence:
coordinate
| coordinate comma-wsp? vertical-lineto-argument-sequence

curveto:
("C" | "c" ) wsp* curveto-argument-segquence

curveto-argument-sequence:
curveto-argument
| curveto-argument comma-wsp? curveto-argument-sequence

curveto-argument:
coordinate-pair comma-wsp? coordinate-pair comma-wsp-?
coordinate-pair

smooth-curveto:
( "S" | "s" ) wsp* smooth-curveto-argument-sequence

smooth-curveto-argument-sequence:
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smooth-curveto-argument
| smooth-~curveto-argument comma-wsp? smooth-curveto-
argument-sequence

smooth-curveto-argument:
coordinate-pair comma-wsp? coordinate-pair

quadratic-bezier-curveto:
{ "Q" | "q" ) wsp* quadratic-bezier-curveto-argument-
sequence

quadratic-bezier-curveto-argument-sequence:
quadratic-bezier-curveto-argument
| quadratic-bezier-curveto—argument comma-wsp?
quadratic-bezier-curveto-argument-sequence

quadratic-bezier-curveto-argument:
coordinate-pair comma-wsp? coordinate-pair

smooth-quadratic-bezier-curveto:
( "T"™ | "t" ) wsp* smooth-quadratic-bezier-curveto-
argument-sequence

smooth-quadratic-bezier-curveto-argument-segquence:
coordinate-pair
| coordinate-pair comma-wsp? smooth-quadratic-bezier-
curveto-argument-sequence

elliptical-arc:
( "A" | "a" ) wsp* elliptical-arc-argument-sequence

elliptical-arc-argument-sequence:
elliptical-arc-argument
| elliptical-arc-argument comma-wsp? elliptical-arc-
argument-sequence

elliptical-arc-argument:
nonnegative-number comma-wsp? nonnegative-number comma-
wsp?
number comma-wsp flag comma-wsp flag comma-wsp
coordinate-pair

coordinate-pair:
coordinate comma-wsp? coordinate

coordinate:
number

nonnegative-number:
integer-constant
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| floating-point-constant

number :
sign? integer-constant
| sign? floating-point-constant

flag:

IIO" | "1"
comma-wsp:

(wsp+ comma? wsp*) | (comma wsp*)
comma :

LU ]
r

integer-constant:
digit-sequence

floating-point—-constant:
fractional-constant exponent?
| digit-sequence exponent

fractional-constant:
digit-sequence? "." digit-sequence
| digit-sequence "."

exponent:
( "e"™ | "E" ) sign? digit-sequence

sign:

u+n I "w_n
digit-sequence:
digit
| digit digit-sequence
digit:
IIO" I "1" l "2" | ll3" I l|4ll ' |I5I|

wsp:
(#x20 | #x9 | #xD | #xAa)

" 6"

"‘7"

"8"

" 9"

[0163] The image element (FIG. 25) indicates that the contents of a complete file are to be rendered into a given
rectangle within the current user coordinate system. The image (indicated by the image tag) can refer to raster image
files such as PNG or JPEG, or to files with MIME type of "image/wvg", as set forth in the following example:

<Image Top="200" Left="200" Width="100px" Height="100px"
Source ="myimage.png'>
</Image>
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[0164] The following table provides informaticn on some example properties for images:

Name Type R/RW Default Description
Value
[Top BoxUnit Coordinate for the top side
of the Image
Left BoxUnit Coordinate for the left side
of the Image
idth BoxUnit [Width of the Image
[Height BoxUnit |[Height of the Image
Source ImageData Source of the Image
Dpi Float 96 (?) Target DPI to use for sizing
HorizontalAlignflenum { Center
Left (?),
Center (?),
Right (?)
}
VerticalAlign enum { iddle
Top (?),
iddle (?),
Bottom(?)
}
Stretch enum Stretch INone one: Preserve original size
{
JNQDE, Fill: Aspect ratio is not
Fill, reserved and the content is
Uniform, scaled to fill the bounds
Unlfc;rmToFlll established by tlbh
niform Scale size uniformly
until the image fits the
ounds established by the

tlwh.
niformToFill: Scale size
luniformly to fill the bounds
established by tlbh, and
clipped.
ReadyState enum {
hetaDataReady,
Loading,
Loaded
LoadError
}
LoadCounter Int Read [INull Counter that increments when
ReadyState is Loading
Ei?e String Alternate text for the
Image.

[0165] As described above, shapes correspond to geometry drawn with inherited and cascaded presentation prop-
erties. The following tables set forth example shape properties for the basic shape elements described above (Rec-
tangle, Ellipse, Line, Polyline, Polygon). Note that these basic shapes may have stroke properties, fill properties, and
used as clip paths, have inheritance characteristics, and apply to both the element and Resource levels:
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Name

Type

R/RW

Default
Value

Description

Fill

Brush

RW

null

Coordinate forthe top side of the
rect

FillOpacity

Float

RW

1.0

Coordinate forthe left side of the
rect

Stroke

Brush

RwW

null

Width of the rect

StrokeOpacity

Float

RW

1.0

Height of the rect

StrokeWidth

BoxUnit

RW

1px

Width of the stroke. 1px = 1/96
of an inch

FillRule

enum { EvenOdd, NonZero }

RwW

EvenOdd

FillRule indicates the algorithm
which is to be used to determine
what parts of the canvas are
included inside the shape.

StrokeLineCap

enum { Butt, Round, Square,
Diamond }

RW

Butt

StrokeLineCap specifies the
shape to be used at the end of
open subpaths when they are
stroked.

StrokelinedJoi nt

enum { Miter, Round, Bevel }

RwW

Miter

StrokeLinedoin specifies the
shape to be used at the corners
of paths (or other vectorshapes)
that are stroked when they are
stroked.

StrokeMiterLi mit

Float

RwW

4.0

The limit on the ratio of the
MiterLength to the StrokeWidth.
Value to be >= 1

StrokeDashArr ay

PointLis t

RwW

null

StrokeDashArray controls the
pattern of dashes and gaps
used to stroke paths.
<dasharray> contains a list of
space- or comma-separated
<number>s that specify the
lengths of alternating dashes
and gaps in user units. If an odd
number of values is provided,
then the list of values is
repeated to yield an even
number of values. Thus, stroke-
dasharray: 5 3 2is equivalent to
stroke-dasharray: 532 5 3 2.

StrokeDashOff set

Point

RwW

StrokeDashoffset specifies the
distance into the dash pattern to
start the dash.

Transform

Transfer m

RW

null

Transform establishes a new
coordinate frame for the
children of the element
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(continued)

Name Type R/RW | Default Description
Value
Clip Geometry RW null Clip restricts the region to which

paint can be applied on the
canvas. The default clipping
path is defined as the bounding
box.

[0166] The following is an example markup syntax for a rectangle:

<Rectangle Top="600"” Left="100” Width=7100"” Height="50"
Fill="red”

Stroke="blue” StrokeWidth=710"/>

[0167] A rectangle has the following properties in the object model (note that rectangles are read/write, have default
values equal to zero, support inheritance and apply to both the element and Resource levels):

Name Type Description

Top BoxUnit || Coordinate for the top side of the rect

Left BoxUnit || Coordinate for the left side of the rect

Width BoxUnit || Width of the rect

Height BoxUnit || Height of the rect

RadiusX | BoxUnit || For rounded rectangles, the X-axis radius of the ellipse used to round off the corners of the
rectangle. If a negative X-axis radius is specified, the absolute value of the radius will be
used.

RadiusY | BoxUnit || For rounded rectangles, the Y-axis radius of the ellipse used to round off the corners of the

rectangle. If a negative X-axis radius is specified, the absolute value of the radius will be
used.

[0168] The following is an example markup syntax for a circle:

<Circle CenterX=7600"” CenterY=7100" Fill="red”
Stroke=“blue” StrokeWidth=710"/>

A circle has the following properties in the object model (note that circles are read/write, have default values equal to
zero, support inheritance and apply to both the element and Resource levels):

Name Type Description

CenterX || BoxUnit || X coordinate of the center of the circle

CenterY || BoxUnit || X coordinate of the center of the circle

Radius BoxUnit || Radius of the circle
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[0169] The following is an example markup syntax for an ellipse:

<Ellipse CenterX=7600” CenterY=”100” Fill="red”
Stroke="blue” StrokeWidth=7”107"/>

An ellipse has the following properties in the object model (note that ellipses are read/write, have default values equal
to zero, support inheritance and apply to both the element and Resource levels):

Name Type Description

CenterX Coordinate || X coordinate of the center of the ellipse

CenterY Coordinate || X coordinate of the center of the ellipse

RadiusX | Length The X-axis radius of the ellipse. If a negative X-axis radius is specified, the absolute value
of the radius will be used.

RadiusY | Length The Y-axis radius of the ellipse. If a negative Y-axis radius is specified, the absolute value
of the radius will be used.

[0170] The following is an example markup syntax for a line:

<Line x1="100" yl="300" x2="300" y2="100"
StrokeWidth="5" />

Aline has the following properties in the object model (note that lines are read/write, have default values equal to zero,
support inheritance and apply to both the element and Resource levels):

Name | Type Description
X1 BoxUnit [| The X-axis coordinate of the start of the line. The default value is "0".
Y1 BoxUnit || The Y-axis coordinate of the start of the line. The default value is "0".
X2 BoxUnit [ The X-axis coordinate of the end of the line. The default value is "0".
Y2 BoxUnit [ The Y-axis coordinate of the end of the line. The default value is "0".

[0171] The'Polyline' defines a set of connected straight line segments. Typically, a 'Polyline' defines an open shape.
[0172] The following is an example markup syntax for a polyline:
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150,375
350,375
550,375
750,375
950,375

<Polyline Fill="”None” Stroke="Blue” StrokeWidth=710cm”
Points="50,375

1150,375" />

150,325 250,325 250,375
350,250 450,250 450,375
550,175 650,175 650,375
750,100 850,100 850,375
950,25 1050,25 1050,375

A polyline has the following properties in the object model (note that lines are read/write, have default values equal to
null, support inheritance and apply to both the element and Resource levels):

Name | Type

Description

Points | PointCollection | The points that make up the Polyline. Coordinate values are in the user coordinate

system.

[0173] The Polygon element defines a closed shape comprising a set of connected straight line segments. The
following is an example markup syntax for a polygon:

<Polygon Fill="red” Stroke="blue” StrokeWidth="10"
points="350,75 379,161 469,161 397,215
423,301 350,250 277,301 303,215
231,161 321,161" />

A polygon has the following properties in the object model (note that lines are read/write, have default values equal to
null, support inheritance and apply to both the element and Resource levels):

Name || Type

Description

Points || PointCollection || The points that make up the Polygon. Coordinate values are in the user coordinate

system. If an odd number of coordinates are provided, then the element is in error.

[0174] The grammar for points specifications in 'polyline' and '‘polygon’ elements is described with the following no-

tation:

0 or more

1 or more

0O or 1

) : grouping

¢ separates alternatives
double quotes surround literals

—_——u+ *
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[0175] The following describes the points specifications in 'Polyline’ and 'Polygon' elements using the above notation:

list-of-points:
5 WsSp* coordinate-pairs? wsp*

coordinate-pairs:

coordinate-pair

| coordinate-pair comma-wsp coordinate-pairs
10 : .
coordinate-pair:

coordinate comma-wsp coordinate

coordinate:

number
15
number:

sign? integer-constant

| sign? floating-point-constant

20 comma-wsp:
(wsp+ comma? wsp*) | (comma wsp*)
comma :
" "
r
25

integer-constant:
digit-sequence

floating-point-constant:
30 fractional-constant exponent?
| digit-sequence exponent

fractional-constant:
digit-sequence? "." digit-sequence

35
| digit-sequence "."
exponent:
40 ( "e" | "E" ) sign? digit-sequence
sign:
n+" I "n__n
45 digitjsgquence:
digit
| digit digit-sequence
digit:
"0" I lll" | "2 " | "3“ I "4" | "5" | "6" I "'7 " ' "8" I Il9"
50
wsp:
(#x20 | #x9 | #xD | #xA)+

55 CONCLUSION

[0176] As can be seen from the foregoing detailed description, there is provided a system, method and element /
object model that provide program code various mechanisms to interface with a scene graph. The system, method
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and object model are straightforward to use, yet powerful, flexible and extensible.

[0177] While the invention is susceptible to various modifications and alternative constructions, certain illustrated
embodiments thereof are shown in the drawings and have been described above in detail. It should be understood,
however, that there is no intention to limit the invention to the specific forms disclosed, but on the contrary, the intention
is to cover all modifications, alternative constructions, and equivalents falling within the spirit and scope of the invention.

Claims

1.

10.

11.

12.

13.

14.

15.

16.

In a computing environment, a system comprising:
a mechanism that interprets markup to construct an element tree of elements, at least some of the elements
in the element tree having associated property data and corresponding to an element object model;
a scene graph interface layer, comprising a set of at least one interface that populates a scene graph with
objects in response to requests to create the objects, the objects corresponding to a scene graph object model;
and
a translator that translates at least some of the elements and property data in the element tree into requests
to the scene graph interface layer to create objects in the scene graph.

The system of claim 1 wherein the elements of the element object model substantially correlate with the objects
of the scene graph object model.

The system of claim 1 wherein the markup includes inline text including a string that defines an element property,
and the translator communicates with a type converter to convert the string to an object property.

The system of claim 1 wherein the markup includes inline text comprising complex property syntax.

The system of claim 4 wherein the inline text is identified with a reference that is referred to at another location in
the markup.

The system of claim 4 wherein the inline text is identified with a reference that refers to a file.

The system of claim 4 wherein the inline text is identified with a reference that corresponds to a file that may be
downloaded from a remote location in a network.

The system of claim 1 wherein the markup includes inline text comprising complex property syntax corresponding
to a graphical resource.

The system of claim 8 wherein the graphical resource describes a visual brush object, the translator providing
resource level data for directly communicating with the scene graph interface layer to create a visual paint object

corresponding to the element described by the complex property syntax.

The system of claim 9 wherein the resource level data is identified with a reference that is referred to at another
location in the markup.

The system of claim 9 wherein the resource level data is identified with a reference that refers to afile.

The system of claim 9 wherein the resource level data is identified with a reference that refers to a file that may
be downloaded from a remote location in a network.

The system of claim 1 wherein one of the elements of the element object model comprises an image element.
The system of claim 1 wherein one of the elements of the element object model comprises a video element.

The system of claim 1 wherein one of the elements of the element object model comprises a canvas element that
contains a shape element.

The system of claim 1 wherein one of the elements of the element object model comprises a shape element.
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17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.
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The system of claim 16 wherein the shape element comprises a rectangle element.
The system of claim 16 wherein the shape element comprises a polyline element.
The system of claim 16 wherein the shape element comprises a polygon element.
The system of claim 16 wherein the shape element comprises a path element.
The system of claim 16 wherein the shape element comprises a line element.
The system of claim 16 wherein the shape element comprises an ellipse element.
The system of claim 16 wherein the shape element comprises a circle element.
The system of claim 16 wherein the shape element includes fill property data.
The system of claim 16 wherein the shape element includes stroke property data.
The system of claim 16 wherein the shape element includes clipping property data.
The system of claim 16 wherein the shape element includes transform property data.
The system of claim 16 wherein the shape element includes effect data.
The system of claim 16 wherein the shape element includes opacity data.
The system of claim 16 wherein the shape element includes blend mode data.

The system of claim 1 further comprising an engine that processes the scene graph data structure and provides
commands to at least one lower level graphics component.

The system of claim 31 wherein the engine traverses the scene graph data structure.
The system of claim 31 wherein the engine transmits the scene graph data structure.
The system of claim 1 wherein the translator requests instantiation of at least one builder to create the objects.
A computer-implemented method, comprising:
parsing markup, the markup including tags and associated property data according to an object model;
interpreting a tag in the markup to determine whether the tag is directed to an element level or to a resource
level;
and
a) if the tag is directed to the element level, creating an element based on the tag and property data
associated with the tag and adding the element to an element tree for later translation into a scene graph
object in a scene graph data structure; and
b) if the tag is directed to the resource level, providing data to directly create a scene graph object in the

scene graph data structure via an interface to the scene graph data structure.

The method of claim 35 wherein objects of the element object model substantially correlate with objects in the
scene graph data structure.

The method of claim 35 wherein the markup includes inline text for a tag property value and further comprising,
communicating with a type converter to convert the inline text to an object property.

The method of claim 35 wherein the markup includes inline text for a tag property value having a reference to other
text in the markup, and wherein interpreting the tag property value comprises interpreting the other text.
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40.

41.

42.

43.

44.

45.

46.
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48.

49.

50.

51.

52.

53.

54.

55.

56.
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The method of claim 35 wherein the markup includes tags comprising complex property syntax for an element,
and wherein interpreting the tags comprises interpreting the complex property syntax to determine that the tags
are directed to the element level.
The method of claim 35 wherein the markup includes tags specifying complex property syntax for an element, and
wherein interpreting the tags comprises interpreting the complex property syntax to determine that the element is

directed to the resource level.

The method of claim 40 wherein interpreting the complex property syntax comprises detecting that the complex
property syntax describes a property corresponding to a visual brush object.

The method of claim 40 wherein tags defining a visual brush object are referencedby an element inthe elementtree.

A computer-readable medium having computer-executable instructions for performing the method of claim 35.

A computer-readable medium having stored thereon a data structure, comprising:
a first set of data comprising a first set of tags and property data, in which the context in which the first set of
tags is interpreted indicates that the first set of tags is directed to an element level;
a second set of data comprising a second set of tags and second property data, in which the context in which
the second set of tags is interpreted corresponds to complex property syntax and indicates that the second
set of tags is directed to a resource level; and
when the data structure is interpreted, the first set of data results in data corresponding to the first set of tags
being created and inserted into an element-level tree based on the first information in the first set of text, and
the second set of data results in data corresponding to the second set of tags being provided to directly create
a scene graph object in a scene graph data structure at the resource level via an interface to the scene graph

data structure, based on the second information in the second set of text.

The data structure of claim 44 further comprising a third set of data comprising a string corresponding to a property
value.

The data structure of claim 44 wherein the first set of tags specify an identifier, and further comprising a third set
of data that references the identifier.

The data structure of claim 46 wherein when interpreted, the third set of data results in data corresponding to the
first set of tags being added to the element-level tree in a tree location for the third set of data.

The data structure of claim 44 wherein the second set of tags includes an identifier, and further comprising a third
set of data that references the identifier.

The data structure of claim 44 wherein the second set of tags includes data formatted in a complex property syntax
inline in markup.

The data structure of claim 49 wherein the complex property syntax describes a resource level element having a
fill property corresponding to a visual paint object.

The data structure of claim 49 wherein the complex property syntax describes properties of an image element.
The data structure of claim 49 wherein the complex property syntax describes properties of a video element.
The data structure of claim 44 wherein the first set of tags describes properties of a shape element.

The data structure of claim 53 further comprising data in the data structure that describes a canvas element that
contains the shape element.

The data structure of claim 53 wherein the properties of the shape element comprise fill property data.

The data structure of claim 53 wherein the properties of the shape element comprise stroke property data.
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57. The data structure of claim 44 wherein the properties of the first element include clipping data.
58. The data structure of claim 44 wherein the properties of the first element include transform data
59. The data structure of claim 44 wherein the properties of the first element include opacity data.

60. The data structure of claim 44 wherein the properties of the first element include blend mode data.
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DESCRIPTION CN101566840A

w Method and device for realizing universal serial bus audio transmission of wireless data terminal

{0001 ]

14 Technical field

{0002}
18 The invention relates to audio data transruission technology, in particular to a method and device for realizing

universal serial bus audio transmission of a wireless data terminal.

|0003]

#3 Background fechnigque

[0004]

27 At present, Time Division-Synchronous Code Division Multiple Access {TD-SCDMA, Time Division-
Synchronous Code Division Multiple Access} techniology, as the third-generation mobile communication
standard proposed by China, has matured day by day. With the support of TD-SCDMA technology, it can
download data and The speed of uploading data to the network has been greatly improved, and the increase in
speed will inevitably promote the increase of users’ demand for audio services and video services,

[0005]

35 In the prior art, when processing audio data, the wireless data terminal directly sends the analog audio signal
received fromn the air interface to the corresponding radio frequency, codec and other hardware devices for
demodulation and decoding, and finally it is played by the speaker; The collected analog audio signal that
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veeds to be sent s encoded and modulated by the corresponding codec, radio frequency and other hardware
devices and then sent out.

1¢ The disadvantage of this way of processing audio data is that, due to the need to encode and decode audio
data, the wireless data terminal must be equipped with a corresponding codec, which increases hardware costs.

{0006}

45 To overcome the shortcomings of the aforementioned audio data processing methods, a currently popular
impleruentation method is Universal Serdal Bas Audio Transmission (VOUSB, Voice Over USE). The
implementation of this method is briefly described with a widely used PC as a terminal device.

48 The wireless data terminal transinits the demodulated audio data to the PC through the USB interface for
decoding and other processing; similarly, the audio data processed in the PC s transmitied to the wireless data
terminal through the USB interface.

51 In this way, the wireless data terminal no longer needs a codec on the hardware, reducing the hardware cost,
Moreover, compared to wireless data terminals, PCs have sironger computing power and more memory
resources, so they have more powerful processing capabilities for audio data and can perform richer

processing

g, such as: denoising, retouching, Mixing and other processing.

[0007]

58 Figure 1 is a schematic diagram of the implementation method of VOUSS in the prior art. The air interface of
the wireless data terminal receives the analog audio sigual sent by the remote device via the wireless
communication network and transmits it to the radio frequency for demodulation. After that, the baseband
processing module decodes it. The tuned audio data is amplified and digitally filtered to obtain a pulse code
modulation (PCM, Pulse Code Modulation) code stream, and then transmit the PCM code sireain to the USB
driver on the wireless data terminal side, and the USE driver on the wireless data terminal side converts the
PCM The code stream is transmitted to the USE endpoint of the wireless data terminal. Finally, in accordance
with the batch transroission method of the USBE standard, the PCM code stream is transmitted to the USB
endpoint of the terminal device via the USE endpoint of the wireless data terminal.

s7 Here, the role of the USB driver on the wireless data terminal side is to receive andio data from the baseband
processing module and transmit it to the USBE endpoiut of the wireless data terminal, or read audio data from
the LISB endpoint of the wireless data terminal and transmit it to the baseband processing modufe. The
characteristic of the USB standard batch transmission method is to support a large amount of data
trauswnission within an uncertain time. which can guarantee that the data can be transmitied, but the
transmission bandwidth and delay are not guaranteed, so the real-time performance of data transmission is not
good; In addition, for the audio data transmitted in the USB standard batch transrission mode, the terminal
device does not have a standard driver to process it. To process the audio dafa, it needs o be implemented
with the help of a user interface (Ul User Interface). The process is as follows:

{0008}

73 For the PCM code stream sent by the wireless dafa termival to the USE endpoint of the terminal device, the
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terminal device side USB driver reads it, and the terminal device Ul reads and releases it froru the terminal
device side USB driver. After that, the PCM code stream Transfer to a physical sound card.

g2 The physical sound card decodes the transmitted PCM code stream, then obtains the analog audio signal
through A/D conversion and other processing, and finally sends the analog audio signal to the speaker for
playhack. The physical sound card may be a sound card with a PCl interface or a USB sound card. Here, the
role of the USB driver on the terminal device side is to read audio data from the USBE endpoint of the terminal
device and transmit it to the Ul, or obtain audio data from the Ul and transmit it to the USB endpoint of the
terminal device,

10009}

o1 However, in the current implementation method based on VOUSB, the USB andio data transmission channel
hetween the wireless data terminal and the terminal device is only used as the data transmission channel. The
problem that this brings is that there is no special optimization for the characteristics of andio data
transinission. {n terms of real-time performance, it has affected the practical application of VOUSB.

[0010]

98 Summnary of the invention

[0011]

102 b view of this, the main purpose of the present juvention is to provide a method and device for realizing
universal serial bus audio transinission of a wireless data terminal, making fudl use of the powerful ability of the
terminal device to process audio data and enhancing the practical application effect of VOUSB.

[0012]

108 In order to achieve the above objective, the technical schemie of the present invention is achieved as follows:

{0013}

112 The invention discloses a method for realizing universal serial bus audio transmission of a wireless data
terminal. The USB audio data transmission channel between the wireless data terminal and the terminal
device is enumerated as a USB sound card device. The key is that the method includes the following steps:

10014}

112 The wireless data termival sends audio data to the terminal device through the USE soumd card device, and
the terminal device accesses the USB sound card device through its own audio device driver to obtain audio
data; the terminal device sends audio to the USB sound card device through its own audio device driver Data,

the wireless data terminal receives the audio data through the USB sound card device.
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[0015]

125 The enumerating the USE audio data transmission channel between the wireless data terminal and the
terminal device as a USB sound card device inchudes: the wireless data terminal defines the wireless data
ferminal USB endpoint that transmits audio data as a sound card, and sets the wireless data terroinal USB The
endpoint is connected to the USB endpoint of the terminal device through a USE data cable; the terminal
device requests the wireless data terminal (o obtain the device descriptor, configuration descriptor, and
descriptor set of the connecied sound card. After the wireless data terminal receives the request, it sends the
device description to the terminal device According to the acquired device descriptor, configuration
descriptor, and descriptor set, the terminal device determines the driver that can provide USB, loads the
corresponding audio device driver that conformus to the USB specification, and the audio device driver
perforins the operation on the sound card Configure to get a USB sound card device.

|0016]

132 The terminal device includes an audio device driver, a wser interface UL and a physical sound card. The
terminal device accesses the USE sound card device 0 obtain audio data through its own audio device driver,
including: the audio device driver accesses the USB sound card device interface The USB sound card device
reads and releases the pulse code modulation PCM code stream transmitied to the USE sound card device;
the Ul accesses the audio device driver through the audio device interface, and transmits the PCM code
stream {0 the physical sound card.

{0017}

147 The terminal device includes an audio device driver, a user interface UL, and a physical sound card. The
terminal device sends audio data to the USB sound card device through its own audio device driver,
including: the physical sound card obtains a PCM code stream from an analog audio signal; Ul Obtain the
PCM code stream from the physical sound card, and transmit the PCM code stream o the audic device
driver through the audio device interface of the audio device driver, and the audio device driver sends the
PCM code stream to the USB sound card device.

{0018}
156 The invention also discloses a device for realizing universal serial bus audio transmission of a wireless data
terminal. The device includes: a wireless data terminal, a USB sound card device and a terminal device,

[0019]
161 The wireless data terminal is used o send audio data to the terminal device through a USE sound card device,
and to receive audio data from the terminal device through the USB sound card device,
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{0020]
165 USB sound card device, used o transmit audio data between the wireless data terminal and the terminal
device;

{0021}

17: The terminal device is used to access the USB sound card device through its own andio device driver to obtain
andio data from the wireless data terminal, and send audio data to the USE sound card device through its
own audio device driver.

{0022}

177 The USB sound card device includes: a wireless data terminal-side USB driver, a wireless data terminal USB
endpoint, and a terminal device USE endpoint, wherein the wireless data terminal-side USB driver is
connected to the baseband processing module of the wireless data terminal; the wireless data terminal The
UISB endpoint is connected with the USB endpoint of the terminal device through a USB data line; the USB
endpoint of the terminal device is connected with the audio device driver of the terminal device.

[0023]

185 The terminal device includes an audio device driver, a user interface Ul and a physical sound card. The audio
device driver is used to access the USB endpoint of the terminal device by accessing the USE sound card
device interface, and the PCM code stream transmitted to the USB endpoint of the terminal device Read and
release; UL is used to access the audio device driver through the audioc device interface, and transinit the PCM
code stream to the physical sound card; the physical sound card s used to obtain the analog audio signal
froim the PCM code stream.

[0024]

19¢ The terminal device includes an audio device driver, a user interface UL and a physical sound card. The
physical sound card is used to obtain the PCM code stream from the analog audio signal; the Ul isused to
obtain the PCM code strearm from the physical sound card and drive the audio through the audio device. The
device interface transmits the PCM code stream to the audio device driver; the audio device driver isused to
send the PCM code stream to the USB endpoint of the terminal device.

[0025]

202 bt can be seen that, compared with the prior art, the method and device for realizing universal serial bus audio
transmission of a wircless data terminal provided by the present invention has the following charactesistics
and advantages:
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[0026]

205 First, the USB audio data transmission channel between the wireless data terminal and the terminal device is
enumerated into a U8B sound card device to transmit audio data using the standard USB AUBIO CLASS
defined by the USB specification, and the operating system on the widely used terminal device Both provide
the trplementation of audio device drivers conforming to the USB specification by default. Therefore, the
audio device driver accesses the USE endpoint of the terminal device by accessing the U8B sound card device
interface; the audio device driver reads the audio data read from the USB endpoint And release.

10027}

217 Secondly, using the USB standard synchronous trausmission method to transmit audio data has good real-
time performance, and the terminal device has a standard driver for the synchronous transmission method,
that is, the audio device driver, which reads and releases the audio data of the terminal device USB endpoint.
It is done in the audio device driver, and its processing priority is higher than that in the application UL
Therefore, when the terminal device system is heavily loaded, the audio data processing still has good real-
time performance.

[0028]

226 Finally, the Ul accesses the audio device driver through the audio device interface, and transmits the released
audio data to the physical sound card.

222 Since the Ul accesses the audio device driver through the andio device interface, it reduces the Ul's
dependence on the audio device driver; the audio device interface is a standard interface, and there is no need
to pay attention to the details of the underlying audio device driver implementation, and the operating system
has good portability, allowing the Ul It is simpler and more rellable to implement.

[0029]

235 According to the characteristics of audio data transmission, the USB audio data transiission channel is
abstracted and optimized, and the powerful ability of termival equipment to process audio data is fully
utitized to enhance the practical application effect of VOUSB.

[0030]

241 Drescription of the drawings

[0031]

245 Figure 1 is a schematic diagram of a method for implementing VOUSBE in the prior art;
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[0032]
249 Fig. 2 is a schematic diagram of abstracting the USB audio data transmission channel into a USB sound card

device in the present invention;

[0033]
254 Fig. 3 Is a transmission flow chart of the wircless data ferminal as the audio data receiver in the present

invention;

10034}
239 Figure 4 is a transmission flow chart of the wireless data ferminal as the audio data sender in the present

invention;

{0035}
264 Fig. 5 is a schematic diagram of the device structure for realizing universal serial bus andio transmission of a

wireless data terminal in the present invention.

|0036]

269 Detailed ways

{0037}
273 The present invention will be further described in detall below in conjunction with the drawings and specific
embodiments.

[0038]

278 Figure 2 is a schervatic diagram of abstracting the USE audio data transmission channel into a USB sound card
device in the present invention.

280 Compared with Figure 1, in the present invention, the USB sound card application method in the USB
specification is used to abstract the USB audio data transmission channel between the wireless data terminal
and the terminal device into a USB sound card device.

283 The USB audio data transmission chanuel refers to the audio data transmission channel including the USB
driver on the wireless data terminal side, the USE endpoint of the wireless data terminal, the USE endpoint of
the terminal device, and the USB data line between two USE endpoints.

286 The key to abstract the USB audio data transmission channel jnto a USB sound card device 1s (o enumeraie
the USB audio data transmission channel info a USB sound card device using the standard USB AUDIO
CLASS defined by the USB specification.

280 The enurneration is achieved through the following steps: first, the wircless data terminal side defines the
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wireless data terwinal USB endpoint that transoits andio data as a sound card, and connects the wireless data
terminal USB endpoint to the terminal device USB endpoint through a USB data cable; After that, the
terminal device sends a request to the wireless data terminal to request information such as the device
descriptor, configuration descriptor, descriptor set, efc. of the connected sound card; after receiving the
request, the wireless data terminal sends the requested device descriptor to the terminal device
Configuration descriptors, descriptor sets and other information; then, after the terminal device obtains this
information and determines the driver that can provide USB based on this information, it loads the
corresponding audio device driver that conforms (o the USB specification; finally, the terminal device gets
various descriptions After the symbol, it is considered that the information of the connected sound card is
complete, and the sound card is configured by the audio device driver. If the configuration is successful, the
audio data transmission between the wireless data terminal and the terminal device can be realized.

so1 At this point, the enumeration process ends, and the USB audio data fransmission channel is enumerated into
a USE sound card device.

30 The wireless data terminal is connected with the USB driver of the wireless data terminal side of the USB
sound card device; the terminal device is connected with the USB end point of the terminal device of the USB

sound card device.

[0039]

z09 Different from the andio data processing capabilities of physical sound cards such as ordinary USB sound
cards, and can directly send the processed audio data to the speakers for playback, the USE sound card
device is characterized by the sarne access interface and use method as the physical sound card. To the user, i
seerns (o be an actual physical sound card, but in fact, this USB sound card device ouly has the function of
audio data transmission, and does not have the real audio data processing capability. If you want to process
the received audio data, Need to rely on the physical sound card on the terminal device to achieve.

2t: For the audio data sent by the terminal device to the wireless data terminal, the wireless data terminal will
transmit ¢ the remote device through the wireless communication network.

317 The remofe device may be a wireless data termuinal or termival device.

13 Hf the remote device needs {0 process the received audio data, if the remote device is a terminal device, directly
use the physical sound card on the terminal device to process the audio data and play it; if the remote device
ts a wireless data terminal, The received audio data is transmitted to the terminal device conmected to the
wircless data terminal through the USB sound card device, and the audio data is processed by the physical
sound card on the terminal device and played.

{0040}

226 Since the USE audio data transmission channel between the wireless data terminal and the terminal device is
enumerated into a USB sound card device using the standard USB AUDIO CLASS defined by the USB
specification, the andio data transmission is realized, and the operating system on the widely used terminal
device Both provide the implementation of audio device drivers that comply with the USE specification by
defautt. Therefore, for the audio data sent by the wireless data terminal to the USB endpoint of the USB
sound card device, the audio device driver accesses the terminal by accessing the USB sound card device
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interface, Device USB endpoint; when accessing the terminal device USB endpoint, the audio device driver
reads and releases the audio data sent to the terminal device USB endpoint. Compared with the existing audio
data read and released by the application UL, The audio device driver has a higher priority for reading and
releasing. Therefore, even when the terminal device system is heavily loaded, the audio data processing stilf
has good real-time performance; in addition to the audio device driver downward access to the terminal
device USB endpoint, The audio device inferface can also be provided upwards. The audio device interface is
a standard interface. When the Ul accesses the audio device interface, there is no need to pay attention to the
details of the low-level audio device driver implementation, and the operating system is portable, The Ul can
be accessed through the audio device interface The audio device drives and transfers the audio data to the
physical sound card, which reduces the Ul's dependence on the audio device drive, and makes the Ul
simpler and more reliable.

[0041]
246 Specifically, the process of using a USB sound card device to implement audio data transmission is shown in
Figure 3 and Figure 4.

[0042]
25 Figure 3 is a fransmission flow chart of a wireless data terminal as a receiver of audio data. The transmission of
audio data includes the following steps:

{0043]

235 Step 301: The air interface of the wireless data terminal receives the analog audio signal seut by the remote
device via the wirsless communication network, and transmits it to the radio frequency and other hardware
for demodulation. After that, the baseband processing module amplifies the demodulated audio data. Digital
filter processing, get PCM code strearn.

[(044]

363 Step 302: The PCM code stream obtained after processing is transmitted by the baseband processing module
of the wireless data terminal to the USB driver of the wireless data terminal side of the USB sound card device;
after that, according to the synchronous transmaission mode of the USB standard, the PCM code stream
passes through the USB endpoint of the wireless data terminal And the USB data line is transferred to the USB
endpoint of the terminal device of the USB sound card device.

[0045]

371 Step 303: After the PCM code stream is transmitted to the terminal device U8B endpoint, the audio device
driver of the terminal device accesses the terminal device USB endpoint by accessing the USB sound card
device interface, and reads the PCM code stream transwmitied to the terminal device USB endpoint After

28-01-2021 9

Page 808 of 1327



feiching and releasing, the Ul accesses the audio device driver through the audio device inferface, and
transmits the PCM code stream {o the physical sound card.

|0046]
379 Step 304: The physical sound card decodes the trausmitied PCM code stream and processes the D/A
conversion to obtain an analog audio signal. Finally, the analog audio signal is transmitted {0 the speaker for

playhack.

10047}
385 Figure 4 is a transmission flow chart of a wireless data terminal as a sender of audio data. The transmission of

audio data includes the following steps:

|0048}

s00 Step 401: The wicrophone of the terminal device transmits the collected analog audio signal to the physical
sound card, and the physical sound card performs A/D conversion, encoding and other processing on it to
obtain a digital audio signal in the form of a PCM code stream.

{0049}

396 Step 402: The Ul of the terminal device obtains the PCM code stream frow the physical sound card, and
transmits the PCM code stream to the audio device driver through the audio device interface driven by the
audio device. The audio device driver compresses the PCM code stream, and then the audio device driver
Return the PCM code stream to the terminal device USE endpoint of the USB sound card device by
accessing the USB sound card device interface.

{0050}

404 Step 403: After the POCM code sirear is transmitied to the USE endpoint of the terminal device of the USB
sound card device, according to the synchronous transmission mode of the U8B standard, the PCM code
stream is transmitted to the wireless data terminal USB endpoint of the USB sound card device through the
UISB data Hne.

[0051]

411 Step 404: The baseband processing module of the wireless data terminal obtains the PCM code stream
transimitted to the USB endpoint of the wireless data terminal through the USB driver on the wireless data
tepminal side, performs amplification and digital filtering, and modulates by radio frequency to obtainan
analog audio signal. Finally, The air interface is sent to the remote device via the wireless communication

uneiwork.
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(0052}

419 In order 1o realize the above method, the present invention also provides a device for realizing universal serial
bus audio transmission of a wireless data teriinal. As shown in FIG. 5, the device is mainly composed of a
wireless data terminal, a USB sound card device, and a ferminal device.

[0053]
425 Asnong them, the wircless data terminal is used to send audio data to the termainal device through a USB
sound card device; to receive audio data from the terminal device through the USB sound card device.

[0054]
430 U8B sound card device, used to transmit audio data between the wireless data terminal and the terminal

device.

[0055]

435 The terminal device is used to access the USB sound card device through its own audio device driver to obtain
audio data from the wircless data terminal, and send audio data to the USE sound card device through its
own audio device driver.

[0056]

441 Specifically, the audio device driver of the terminal device accesses the USB endpoint of the terminal device by
accessing the USB sound card device interface, reads and releases the audio data transmitted to the USB
endpoint of the terminal device, and then further transmits the audio data to The physical sound card is
decoded, DA converted, and {inally played by the speaker; the audio data collected by the microphone, and
further A/D converted and encoded by the physical sound card, is transitted by the Ul to the audio device
driver for compression, and then the audio device The driver returns to the terminal device USB endpoint by
accessing the USE sound card device inferface.

[0057]
151 The foregoing descriptions are only preferred embodirents of the present invention, and are not used to Hmit
the protection scope of the present invention.
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CLAIMS CN101566940A

I

121+ A method for realizing universal serial bus audio transmission of a wireless data terminal is characterized in
that the USB audio data transmission channel between the wireless data terminal and the terminal device is
enumerated as a USB sound card device, and the method includes the following steps:

15 The wireless data terminal sends audio data to the terminal device through the USB sound card device, and the
terminal device accesses the USB sound card device through its own audio device driver to obtain the andio
data;

16 The terminal device sends audio data to the USB sound card device through its own audio device driver, and
the wireless data terminal receives the audio data through the USB sound card device,

2.

242+ The method according to claim 1, wherein the enumerating USB audio data transmission channels
hetween the wireless data terminal and the terminal device as a USB sound card device comprises:

26 The wireless data terminal defines the wireless data terminal USB endpoint that transmits audio data as a sound
card, and connects the wireless data terminal USB endpoint fo the terminal device USB endpoint through a
USB data cable;

20 The terminal device requests the wireless data terminal to obtain the device descriptor, configuration
descriptor, and descriptor set of the connected sound card. After receiving the request, the wireless data
terminal sends the device descriptor, configuration descriptor, and descriptor set to the terminal device;

22 The terminal device determines the driver that can provide USB according o the acquired device descriptor,
configuration descriptor, and descriptor set, loads the corresponding audio device driver that conforms to the
USB specification, and configures the sound card by the audio device driver to obtain the USB sound card
device.
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3.

353~ The method according to claim 1, wherein the terminal device includes an audio device driver, a user
interface Ul and a physical sound card,

4t The terminal device accesses the USB sound card device through its own audio device driver to obtain audio
data, including: the audio device driver accesses the USB sound card device by accessing the USB sound card
device futerface, and modulates the PCM code transmitted to the USB sound card device by pulse code The
stream is read and released; the U accesses the audio device driver through the audio device interface, and
transmits the PCM code stream to the physical sound card.

4.

44 The method according to claim 1, wherein the terminal device includes an audio device driver, a user
interface Ul and a physical sound card,

51 The terminal device sends audio data to the USB sound card device through its own audio device driver,
including: the physical sound card obtains the PCM code siream from the analog audio signal; the Ul obtains
the PCM code stream from the physical sound card and uses the audio device interface driven by the audio
device The PCM code stream is transmitted to the audio device driver, and the audio device driver sends the
PCM code stream to the USB sound card device.

[

595+ A device for realizing universal serial bus audio transiission of a wireless data terminal, characterized in
that the device includes: a wireless data terminal, a USB sound card device and a terminal device,

61 The wireless data terminal is used to send audio data to the terminal device through a2 USB sound card device,
and to receive audio data from the terminal device through the USB sound card device.

53 USB sound card device, used to transmit audio data between the wireless data terminal and the terminal device;

51 The terminal device is used to access the USB sound card device through its own audio device driver to obtain
audio data from the wireless data ternoinal, and send audio data to the USB sound card device through s own
audio device driver.

6.

706+ The device according to claim 5, wherein the USB sound card device comprises: a USB driver on the side
of a wireless data terminal, a USB endpoint of a wireless data terminal, and a USB endpoint of a terminal
device,

73 The USB driver on the side of the wireless data terminal is connected to the baseband processing module of the
wireless data terminal;

75 The USB endpoint of the wircless data terminal is connected to the USB endpoint of the terminal device
through a USB data cable;

77 The USB endpoint of the terminal device is connected with the audio device driver of the terminal device.

28-01-2021 2

Page 812 of 1327



7.

817~ The apparatus according to claim 8§, wherein the terminal device comprises an audio device driver, a user
interface Ul and a physical sound card,

33 The audio device driver s used to access the USE endpoint of the terminal device by accessing the USB sound
card device interface, and read and release the PCM code stream transmitted to the USB endpoint of the
terminal device;

ss UL is used to access the audio device driver through the audio device interface, and transimit the PCM code
stream to the physical sound card;

23 The physicat sound card is used to obtain the analog audio signal from the PCM code strear.

8.

928 The method according to claim 6, wherein the terminal device includes an audio device driver, a user
interface Ul and a physical sound card,

94 The physical sound card is used to obtain the PCM code stream from the analog audio signal;

95 The Ul is used to obtain the PCM code stream from the physical sound card, and transmit the PCM code
strears to the audio device driver through the audio device interface of the audio device driver;

97 The audio device driver is used to send a PCM code stream to the USB endpoint of the terminal device.
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Status
1) Responsive to communication(s) filed on 04/20/2020.
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Disposition of Claims*
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5a) Of the above claim(s) 1-81 is/are withdrawn from consideration.

6) (0 Claim(s) ____is/are allowed.

7) Claim(s) 82-102 is/are rejected.

8) [0 Claim(s) ____is/are objected to.

9) (0 Claim(s) _____ are subject to restriction and/or election requirement

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see

http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
Application Papers
10)(0 The specification is objected to by the Examiner.
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
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Certified copies:

a)d Al b)J Some**  ¢)J None of the:
1.0 Certified copies of the priority documents have been received.
2.(] Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.
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DETAILED ACTION
This office action is in response to a telephone discussion with
Attorney on record Mr. Thomas Lee (01/05/2021) . Upon discussion with
Mr. Lee indicating the wrong set of claims were examined. The Non-
Final dated 10/08/2020 has been vacated. Thus, the statutory period to
reply has been restarted with the corresponding claim set. Claims 82-

102 are currently pending.

Notice of Pre-AIA or AIA Status
1. The present application is being examined under the pre-AIA first

to invent provisions.

Claim Rejections - 35 USC § 103
2. In the event the determination of the status of the application
as subject to AIA 35 U.S.C. 102 and 103 (or as subject to pre-AIA 35
U.S.C. 102 and 103) is incorrect, any correction of the statutory
basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting
the rejection, would be the same under either status.
3. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which
forms the basis for all obviousness rejections set forth in this
Office action:

(a) A patent may not be obtained through the invention is not
identically disclosed or described as set forth in section 102 of
this title, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a
whole would have been obvious at the time the invention was made to a
person having ordinary skill in the art to which said subject matter
pertains. Patentability shall not be negatived by the manner in
which the invention was made.
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4. Claim 82-84, and 87-102 are rejected under pre-AIA 35 U.S.C.
103 (a) as being unpatentable over Nuyttens et al. (USPGPUB No.
2007/0033289 Al, hereinafter referred to as Nuyttens) in view of
Thompson (USPGPUB No. 2009/0247006 Al).

Referring to claim 82, Nuyttens discloses a method for connecting
a processing device {CPU mezzanine board 47, see Fig. 8, [0116], lines
1-3} to a communications network {“eth 1000”7, see Fig. 7, [0112].},
the processing device having a having a memory {“flash 33", see Fig.
7.}, a display {Monitor coupled to graphic accelerator 44, see Fig. 8,
[0117].} and an operating system {Windows or Linux, see Fig. 8,
[0117].} with pre-installed generic drivers providing a generic
communications protocol {PCI express to couple peripheral devices,
[0116], first 4 lines, see Fig. 8.} for communication
between processing device and a class of peripheral devices {“such as
a storage device which is part of mass storage”, [0252].}, the method
comprising:

b) communicating audio data and display data from the
processing device to the external peripheral device {“a characteristic
of such a [communication] network is to.. route data from one address
to another”, [0088].},

c) reading the audio data from the port using an audio device
on the external peripheral device {“inserting the decoded image [and
corresponding audio] on the internal bus of the [pre-installed generic

audio driver] the multi-viewer driver 2", [0112].},
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Furthermore, Thompson discloses a) coupling an external
peripheral device {external peripheral devices “NCM 104 and 106" (see
Fig. 11, [0049].} physically to a port {“access port of a variety of
network configurations’”, [0049].} of the processing device, the
peripheral device having a transceiver {said nodes “104 and 106"
transceiving via COAX, HDMI and ETHERNET (see Fig. 11, [0050]).} and a
connector configured to couple to the port of the processing device
{“connectors” via “packet decoder 150", see Fig. 5, [0056].},

d) connecting the processing device to a communications network
{processing device “Gateway 200” (see Fig. 11) to a communication
network “cable 1137, [0062].} via the transceiver {said nodes “104 and
106", [0050]1}/

e) display data and audio data being routed between the
processing device and the communication network via the transceiver
and further to a base node {base node “gateway 200” (see Fig. 11) and
displaying data to “HD TV 206” (see Fig. 1, [0026].}.

Nuyttens and Thompson are analogous art because they are from the
same field of endeavor, methods and systems communicating with
networked peripherals.

At the time of the invention, it would have been obvious to one
of ordinary skill in the art, having the teachings of Nuyttens and
Thompson before him or her, to modify Nuyttens’ “graphics accelerator
44" incorporating Thompson’s “gateway 200”.

The suggestion/motivation for doing so would have been to provide
a simple and flexible means for tapping various types of multimedia

analog or digital transmissions carried on any installed cable without
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requiring a change in the cable type, connector or enclosure (Thompson
[00271) .
Therefore, it would have been obvious to combine Thompson with

Nuyttens to obtain the invention as specified in the instant claim(s).

As per claim 83, the rejection of claim 82 is incorporated and
Nuyttens discloses wherein the audio device comprises an audio
output adapter device {“switching device 16 is a Gbe switch’”, see Fig.
4, [0102].} which is configured as a virtual audio device to transfer
the audio data {“connected to the display controllers 2, Hydra multi-
viewers”, [0102], see Fig. 4.} from the processing device to the base
node via the communications network {“network switch for the

distribution of the encoded data streams”, see Fig. 4, [0102].}.

As per claim 84, the rejection of claim 82 is incorporated and
Nuyttens discloses further comprising presenting the external
peripheral device to the processing device as any of the following:

a human interface device; a mass storage device {“such as a
storage device which is part of mass storage”, [0252].}, and a
composite device {Examiner’s interpretation: this is a Markush claim
due to the word “any”, thus only one element of the group to be shown

by the reference to teach the claim.}.

As per claim 87, the rejection of claim 82 is incorporated and

Nuyttens discloses wherein the external peripheral device analyzes

an incoming signal from the processing device and if no audio data is
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received, the incoming signal is discarded and if audio data is
received, the external peripheral device initiates a TCP/IP socket
connection {as a “network switch.. a GbE switch”, GbE refers to Gigabit
Ethernet protocol includes support for both TCP and UDP
streams/sockets, [0102].} to the base unit through the communications
network {“network switch for the distribution of the encoded data

streams”, see Fig. 4, [0102].}.

As per claim 88, the rejection of claim 82 is incorporated and
Nuyttens discloses further comprising time-stamping synchronously
a stream of the audio data with a stream of the display data {time-
stamping “Real time encoding at full frame rate.. [for the data stream]

in-sports events phases’”, [0109].}.

As per claim 89, the rejection of claim 88 is incorporated,
further comprising encoding, optionally encrypting the audio data
{encoding “the document [into] SGML, XML, SVG” and so on ([0044]),

where the XML format is well-known for encrypting functionalities.}.

As per claim 90, the rejection of claim 82 is incorporated and
Nuyttens discloses wherein further comprising time-stamping
synchronously the audio with the data stream {time-stamping “Real time
encoding at full frame rate.. [for the data stream] in-sports events

phases”, [0109].}.
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As per claim 91, the rejection of claim 90 is incorporated and
Nuyttens discloses wherein further comprising encoding, optionally
encrypting {encoding “the document [into] SGML, XML, SVG” and so on
([0044]), where the XML format is well-known for encrypting

functionalities.} the audio data.

Referring to claims 92-95, and 98-101 are system claims reciting
claim language corresponding to the method claim of claims 82-84, 87-
89, respectively, thereby rejected under the same rationale as claims

82-84, 87-89.

As per claim 96, the rejection of claim 95 is incorporated and
Nuyttens discloses wherein if audio is received, the external
peripheral device is adapted to initiate an additional connection as a
“network switch.. a GbE switch’”, GbE refers to Gigabit Ethernet
protocol includes support for both TCP and UDP streams/sockets,
[0102].} to the base unit base unit “baseboard of the multi-viewer
driver 27, [0112].} through the communications network {“eth 10007,

see Fig. 7, [0112].}.

As per claim 97, the rejection of claim 96 is incorporated and
Nuyttens wherein the client application is a portable application
{™X.11 windows” known for its’ portability and versatility in

different platforms, [0171].}.
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Referring to claims 102 is an apparatus claim reciting claim
language corresponding to the method claim of claims 82-84, and 87-89
respectively, thereby rejected under the same rationale as claims 82-

84, and 87-89.

5. Claims 85 and 86 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Nuyttens in view of Thompson and further in view of
Carlson et al. (USPGPUB No. 2013/0060662 Al, hereinafter referred to
as Carlson) .

As per claim 85, the rejection of claim 82 is incorporated
however neither Nuyttens nor Thompson appears to explicitly disclose
any limitation in this dependent claim.

Furthermore, Carlson discloses wherein a client application is
stored on the peripheral device which when run on the processing
device obtains screen scraped data {client application “Product
catalog system 130” (see Fig. 1) obtaining screen scraped data “screen
scraping mechanism", [0023].}.

Nuyttens/Thompson and Carlson are analogous art because they are
from the same field of endeavor, methods and systems communicating
with networked peripherals.

At the time of the invention, it would have been obvious to one
of ordinary skill in the art, having the teachings of
Nuyttens/Thompson and Carlson before him or her, to modify
Nuyttens/Thompson’s device incorporating Carlson’s “screen scraping

mechanism’”.
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The suggestion/motivation for doing so would have been to provide
and facilitate the creation of user interfaces that organize results
to reduce cognitive load on the user (Carlson [0003], lines 4-6).

Therefore, it would have been obvious to combine Carlson with
Nuyttens/Thompson to obtain the invention as specified in the instant

claim(s).

As per claim 86, the rejection of claim 85 is incorporated and
Nuyttens discloses wherein the client application is a portable
application {“standard [portable] X.1l1l methods can be used to feed

this information to the DGU 147, [0172], [0171]1.}.

Conclusion

6. The prior art made of record and not relied upon is considered
pertinent to applicant's disclosure. The following references
indicative of the current state of the art: US 20060101116 Al, and US

20070168481 Al.

Contact Information

Any inquiry concerning this communication or earlier
communications from the examiner should be directed to CHRISTOPHER A.
BARTELS whose telephone number is (571)270-3182. The examiner can
normally be reached on Monday-Friday 9:00a-5:30pm EST.

If attempts to reach the examiner by telephone are unsuccessful,
the examiner’s supervisor, Dr. Henry Tsai can be reached on 571-272-
4176. The fax phone number for the organization where this

application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be
obtained from the Patent Application Information Retrieval (PAIR)
system. Status information for published applications may be obtained
from either Private PAIR or Public PAIR. Status information for
unpublished applications is available through Private PAIR only. For
more information about the PAIR system, see http://pair-
direct.uspto.gov. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-
9197 (toll-free). If you would like assistance from a USPTO Customer
Service Representative or access to the automated information system,

call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/C. B./
Examiner, Art Unit 2184

/HENRY TSAI/
Supervisory Patent Examiner, Art Unit 2184
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is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
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(5 U.8.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.
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court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
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Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Certified copies:
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1.0 Certified copies of the priority documents have been received.
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Notice of Pre-AIA or AIA Status
1. The present application is being examined under the pre-AIA first
to invent provisions.

Information Disclosure Statement
2. The information disclosure statement (IDS) submitted on
04/20/2020, 04/20/2020, 06/16/2020, 06/30/2020, and 08/06/2020 was
filed. The submission is in compliance with the provisions of 37
CFR 1.97. Accordingly, the information disclosure statement is being

considered by the examiner.

Claim Rejections - 35 USC § 103
5. In the event the determination of the status of the application
as subject to AIA 35 U.S.C. 102 and 103 (or as subject to pre-AIA 35
U.S.C. 102 and 103) is incorrect, any correction of the statutory
basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting
the rejection, would be the same under either status.
6. The following is a quotation of pre-AIA 35 U.S.C. 103 (a) which
forms the basis for all obviousness rejections set forth in this
Office action:

(a) A patent may not be obtained through the invention is not
identically disclosed or described as set forth in section 102 of
this title, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a
whole would have been obvious at the time the invention was made to a
person having ordinary skill in the art to which said subject matter
pertains. Patentability shall not be negatived by the manner in
which the invention was made.
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7. Claim 82-85, 87-95, and 97-100 are rejected under pre-AIA 35
U.S.C. 103(a) as being unpatentable over Nuyttens et al. (USPGPUB No.
2007/0033289 Al, hereinafter referred to as Nuyttens) in view of
Thompson (USPGPUB No. 2009/0247006 Al).

Referring to claim 82, Nuyttens discloses a method for connecting
a processing device {CPU mezzanine board 47, see Fig. 8, [011l6], lines
1-3} to a communications network {“eth 1000”7, see Fig. 7, [0112].},
the processing device having a memory {“flash 33", see Fig. 7.}, a
display {Monitor coupled to graphic accelerator 44, see Fig. 8,
[0117].} and an operating system {Windows or Linux, see Fig. 8,
[0117].} with pre-installed generic drivers providing a generic
communications protocol {PCI express to couple peripheral devices,
[0116], first 4 lines, see Fig. 8.} for communication
between processing device and a standard class of peripheral devices,
the method comprising:

b) setting up, by means of a first pre-installed generic audio
driver of the operating system, a means for audio communication
{“proprietary busses used for transporting video, audio..”, [0088].}
between the peripheral device and the processing device and by means
of a second pre-installed generic driver {multi-viewer driver 2, see
Fig. 7, [0112].} of the operating system, a means for
data communication {“metadata with building blocks based on standard
IP and compression technologies”, [0088].} between the peripheral

device and the processing device,;
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d) routing audio data between the processing device and the
communication network {“a characteristic of such a [communication]
network is to.. route data from one address to another’”, [0088].} wvia

the means for audio communication and the transceiver, wherein the

first pre-installed generic audio driver is used for transferring the
audio data {“inserting the decoded image [and corresponding audio] on
the internal bus of the [pre-installed generic audio driver] the
multi-viewer driver 2", [0112].} between the processing device and the
peripheral device.

Furthermore, Thompson discloses a) coupling an external
peripheral device {external peripheral devices “NCM 104 and 106" (see

Fig. 11, [0049].} physically to a port {“access port of a variety of

network configurations”, [0049].} of the processing device, the
peripheral device having a transceiver {said nodes “104 and 106"
transceiving via COAX, HDMI and ETHERNET (see Fig. 11).},

c) using the peripheral device to connect the processing

device to a communications network {processing device “Gateway 200"
(see Fig. 11) to a communication network “cable 113", [0062].} wvia the
transceiver,

Nuyttens and Thompson are analogous art because they are from the
same field of endeavor, methods and systems communicating with
networked peripherals.

At the time of the invention, it would have been obvious to one
of ordinary skill in the art, having the teachings of Nuyttens and
Thompson before him or her, to modify Nuyttens’ “graphics accelerator

44" incorporating Thompson’s “gateway 200”.
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The suggestion/motivation for doing so would have been to provide
a simple and flexible means for tapping various types of multimedia
analog or digital transmissions carried on any installed cable without
requiring a change in the cable type, connector or enclosure).

Therefore, it would have been obvious to combine Thompson with

Nuyttens to obtain the invention as specified in the instant claim(s).

As per claim 83, the rejection of claim 82 is incorporated and
Nuyttens discloses wherein Step b) comprises presenting the
peripheral device to the processing device as a human interface device
{“proper mouse and keyboard”, [0006].} and wherein the pre-
installed generic driver is a human interface device driver {“human

machine interface is composed of several displays”, [0006].}.

As per claim 84, the rejection of claim 82 is incorporated and
Nuyttens discloses wherein Step b) comprises presenting the
peripheral device to the processing device as a mass storage device
{“such as a storage device which is part of mass storage”, [0252].}
and wherein the pre-installed generic driver is a mass storage device

driver.

As per claim 85, the rejection of claim 82 is incorporated and
Nuyttens discloses wherein Step b) comprises presenting the
peripheral device to the processing device as a composite device
{“human machine interface is [a composite] of several displays”,

[0006] .} and wherein pre-installed generic drivers drive different

Page 860 of 1327



Application/Control Number: 16/852,790 Page
Art Unit: 2184

device interfaces independently {“each compression decoding device 45
may work independently of the other compression decoding devices 457,

[0138].}.

As per claim 87, the rejection of claim 86 is incorporated and
Nuyttens discloses wherein the client application is a portable
application {“standard [portable] X.1ll methods can be used to feed

this information to the DGU 14, [0172], [0171]1.}.

As per claim 88, the rejection of claim 82 is incorporated and
Nuyttens discloses wherein the peripheral device is adapted to anal se
an incoming signal {the Examiner is presuming the claim language meant
to say "analyse an incoming signal".} from the processing device and
if no audio is received, the incoming signal is discarded {“monitoring
elements within a [incoming signal] source (audio metering) in an

effective way”, [0175].}.

As per claim 89, the rejection of claim 88 is incorporated and
Nuyttens discloses wherein if audio is received, the peripheral device

will initiate an additional connection TCP/IP socket {as a “network

switch.. a GbE switch”, GbE refers to Gigabit Ethernet protocol
includes support for both TCP and UDP streams/sockets, [0102].} to the
base unit {base unit “baseboard of the multi-viewer driver 27,

[0112].} through the communications network.
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As per claim 90, the rejection of claim 82 is incorporated and
Nuyttens discloses wherein further comprising time-stamping
synchronously the audio with the data stream {time-stamping “Real time
encoding at full frame rate.. [for the data stream] in-sports events

phases”, [0109].}.

As per claim 91, the rejection of claim 90 is incorporated and
Nuyttens discloses wherein further comprising encoding, optionally
encrypting {encoding “the document [into] SGML, XML, SVG” and so on
([0044]), where the XML format is well-known for encrypting

functionalities.} the audio data.

Referring to claims 92-95, and 98-101 are system claims reciting
claim language corresponding to the method claim of claims 81-85, 87-
91, respectively, thereby rejected under the same rationale as claims

81-85, 87-91.

As per claim 97, the rejection of claim 96 is incorporated and
Nuyttens wherein the client application is a portable application
{™X.11 windows” known for its’ portability and versatility in

different platforms, [0171].}.

Referring to claims 102 is an apparatus claim reciting claim
language corresponding to the method claim of claims 81-91,
respectively, thereby rejected under the same rationale as claims 81-

91.
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Claim Rejections - 35 UsC § 103
1. The following is a quotation of 35 U.S.C. 103(a) which forms the
basis for all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically

disclosed or described as set forth in section 102 of this title, if the

differences between the subject matter sought to be patented and the prior
art are such that the subject matter as a whole would have been obvious at
the time the invention was made to a person having ordinary skill in the
art to which said subject matter pertains. Patentability shall not be
negatived by the manner in which the invention was made.
2. Claims 86 and 96 are rejected under 35 U.S.C. 103 (a) as being
unpatentable over Nuyttens in view of Thompson and further in view of
Carlson et al. (USPGPUB No. 2013/0060662 Al, hereinafter referred to
as Carlson).

As per claim 86, the rejection of claim 82 is incorporated
however neither Nuyttens nor Thompson appears to explicitly disclose
any limitation in this dependent claim.

Furthermore, Carlson discloses wherein a client application is
stored on the peripheral device which when run on the processing
device obtains screen scraped data {client application “Product
catalog system 130” (see Fig. 1) obtaining screen scraped data “screen
scraping mechanism", [0023].}.

Nuyttens/Thompson and Carlson are analogous art because they are
from the same field of endeavor, methods and systems communicating
with networked peripherals.

At the time of the invention, it would have been obvious to one

of ordinary skill in the art, having the teachings of

Nuyttens/Thompson and Carlson before him or her, to modify
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Nuyttens/Thompson’s device incorporating Carlson’s “screen scraping
mechanism”.

The suggestion/motivation for doing so would have been to provide
and facilitate the creation of user interfaces that organize results
to reduce cognitive load on the user (Carlson [0003], lines 4-6).

Therefore, it would have been obvious to combine Carlson with
Nuyttens/Thompson to obtain the invention as specified in the instant

claim(s).

As per claim 96, the rejection of claim 92 is incorporated
however neither Nuyttens nor Thompson appears to explicitly disclose
any limitation in this dependent claim.

Furthermore, Carlson discloses wherein a client application is
stored on the peripheral device which when run on the processing
device obtains screen scraped data {client application “Product
catalog system 130” (see Fig. 1) obtaining screen scraped data “screen
scraping mechanism", [0023].}.

The 103 motivation for this dependent claim relied upon as

recited in claim 86 above.

Conclusion
1. The prior art made of record and not relied upon is considered
pertinent to applicant's disclosure. The following references
indicative of the current state of the art: US 20060101116 Al, and US

20070168481 Al.
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Contact Information

Any inquiry concerning this communication or earlier
communications from the examiner should be directed to CHRISTOPHER A.
BARTELS whose telephone number is (571)270-3182. The examiner can
normally be reached on Monday-Friday 9:00a-5:30pm EST.

If attempts to reach the examiner by telephone are unsuccessful,
the examiner’s supervisor, Dr. Henry Tsali can be reached on 571-272-
4176. The fax phone number for the organization where this
application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be
obtained from the Patent Application Information Retrieval (PAIR)
system. Status information for published applications may be obtained
from either Private PAIR or Public PAIR. Status information for
unpublished applications is available through Private PAIR only. For
more information about the PAIR system, see http://pair-
direct.uspto.gov. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-
9197 (toll-free). If you would like assistance from a USPTO Customer
Service Representative or access to the automated information system,

call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/C.A.B./
Examiner
Art Unit 2184

/C. A. B./

/HENRY TSAI/
Supervisory Patent Examiner, Art Unit 2184
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EXAMINER SIGNATURE

Examiner Signature

/CHRISTOPHER A BARTELS/ Date Considered ‘

10/01/2020

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.

1 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here if]
English language translation is attached.
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Receipt date: 04/20/2020 16/852,790 ~ GAU: 2184
Application Number

Filing Date 2020-04-20

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor l Koen Simon Herman BEEL
Art Unit ‘ 2184

Examiner Name ‘

Attorney Docket Number ‘ BEEL3004C/TL

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

] any individual designated in 37 CFR 1.56(c) more than three menths prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature [Thomas Leef Date (YYYY-MM-DD) 2020-04-20
Name/Print THOMAS LEE Registration Number F56396

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 04/20/2020 16/852,790 - GAU: 2184

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Receipt date: 06/30/2020 16/852,790 - GAU: 2184

Doc code: IDS PTO/SB/08a (01-10)
o . - . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 16852790
Filing Date P020-04-20

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ‘ Koen Simon Herman BEEL

Art Unit | 2184

Examiner Name ‘ BARTELS, CHRISTOPHER A.
Attorney Docket Number | BEEL3004C/TL

U.S.PATENTS Remove

Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns Lines where
- Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document .
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages Columns,Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Codel| Date of cited Document )
Figures Appear
1

If you wish to add additional U.S. Published Application citation information please click the Add button| Add
FOREIGN PATENT DOCUMENTS Remove

Pages,Columns,Lines
where Relevant
Passages or Relevant
Figures Appear

Name of Patentee or
Applicant of cited
Document

Examiner| Cite | Foreign Document | Country Kind | Publication

Initial* No | Number3 Code2j Code4| Date ™

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove
. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite s - . )
e (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No - - -
publisher, city and/or country where published.
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Receipt date: 06/30/2020 16/852,790 ~ GAU: 2184
Application Number 16852790

Filing Date 2020-04-20

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor l Koen Simon Herman BEEL
Art Unit ‘ 2184

Examiner Name ‘ BARTELS, CHRISTOPHER A.
Attorney Docket Number ‘ BEEL3004C/TL

/C.A.B/| |).S. Office Action in corresponding U.S. Application No. 16/034,846, dated June 25, 2020.

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE

Examiner Signature /CHRISTOPHER A BARTELS/ Date Considered ‘ 10/01/2020

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQO Standard ST.16 if possible. 5 Applicant is to place a check mark here if]
English language translation is attached.
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Receipt date: 06/30/2020 16/852,790 ~ GAU: 2184
Application Number 16852790

Filing Date 2020-04-20

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor l Koen Simon Herman BEEL
Art Unit ‘ 2184

Examiner Name ‘ BARTELS, CHRISTOPHER A.
Attorney Docket Number ‘ BEEL3004C/TL

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
X from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

] any individual designated in 37 CFR 1.56(c) more than three menths prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature [Thomas Leef Date (YYYY-MM-DD) 2020-06-30
Name/Print THOMAS LEE Registration Number F56396

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 06/30/2020 16/852,790 - GAU: 2184

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Receipt date: 08/06/2020 16/852,790 - GAU: 2184

Doc code: IDS PTO/SB/08a (02-18)
o . - . Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 16852790
Filing Date P020-04-20

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ‘ Koen Simon Herman BEEL
Art Unit ‘ 2184

Examiner Name ‘ Bartels, Christopher A.

Attorney Docket Number | BEEL3004C/TL

U.S.PATENTS Remove

Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns Lines where
- Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document .
Figures Appear
1 7853535 B2 P010-12-14 olella
C.A.B/
Jo.a.BN2 7908401 B2 |p011-03-15 hang
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages Columns,Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code| Date of cited Document Fi
igures Appear
1 0060080707 A1 P006-04-13 aksono
/C.A.B
2 20100149206 A1l P010-06-17 higehisa et al.
C.A.B/

If you wish to add additional U.S. Published Application citation information please click the Add button| Add
FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code?j Code4| Date PR Passages or Relevant
Document .
Figures Appear
JC.A.B/ 1 11525300 CN A 2004-09-01 | Microsceft Corp. Abstract. X
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Receipt date: 08/06/2020 16/852,790 ~ GAU: 2184
Application Number 16852790

Filing Date 2020-04-20

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor l Koen Simon Herman BEEL
Art Unit ‘ 2184

Examiner Name ‘ Bartels, Christopher A.

Attorney Docket Number ‘ BEEL3004C/TL

c.a.B/ |2 |h555197 CN A |2004-12-15 |phenzhen Poslgraduate | ,poqace X
Inst Tsi

3 |fo1046952 CN A |2007-1003 ||Kei Nakayama Abstract. <

C.A.B/
4 |foto7s896 CN A |2007-1121  |Polycom Inc. Abstract. <

/C.A B/
c.n.p/|5 |jo2025774 CN A |20110420 |[[V Display Technology | apgirace <
c.n.u/|6  |jo2ossse3 CN A |2011-0608 <
c.5.8/ |7 |p007148904 P A |2007-06-14 |[Toshiba Comp Abstract. <
renn)®  |pO1012222 frw A |20100316 |[Primax Electronics Ltd | Abstract. <

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

c.A.B/ 1 [Chinese Office Action in corresponding Chinese Application No. 201810229467 .1, dated April 7, 2020. hd

c.a.8/ |2 [Chinese Office Action in corresponding Chinese Application No. 201811092577 .4, dated April 7, 2020. @

If you wish to add additional non-patent literature document citation information please click the Add button| Add
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Receipt date: 08/06/2020 16/852,790 ~ GAU: 2184
Application Number 16852790

Filing Date 2020-04-20

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor l Koen Simon Herman BEEL
Art Unit ‘ 2184

Examiner Name ‘ Bartels, Christopher A.

Attorney Docket Number ‘ BEEL3004C/TL

EXAMINER SIGNATURE
Examiner Signature /CHRISTOPHER A BARTELS/ Date Considered

10/01/2020

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP $01.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible.  Applicant is to place a check mark here if]
English language translation is attached.
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Receipt date: 08/06/2020 16/852,790 ~ GAU: 2184
Application Number 16852790

Filing Date 2020-04-20

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor l Koen Simon Herman BEEL
Art Unit ‘ 2184

Examiner Name ‘ Bartels, Christopher A.

Attorney Docket Number ‘ BEEL3004C/TL

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

] any individual designated in 37 CFR 1.56(c) more than three menths prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature [Thomas Leef Date (YYYY-MM-DD) 2020-08-06
Name/Print THOMAS LEE Registration Number F56396

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 08/06/2020 16/852,790 - GAU: 2184

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.A.B/
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EAST Search History

EAST Search History (Prior Art)

Ref Hits Search Query ~ DBs  Default Plurals Time
' 3 f Operator . Stamp

L1 1,380,600 (GO6F$ HO4L$ HO4M$).CPC.and  US-PGPUB; ON  2020/10/01
: : - (driver audio speaker conference ~  USPAT; : 112:07 :
“teleconference) 'USOCR; ” : f
'FPRS; EPO;
‘JPO;
. DERWENT;
: ; ; IBM_TDB 3 : :
‘L2 115,482 L1 and (peripheral endpoint module US-PGPUB;  OR ‘ON 12020/10/01:
: - speaker webcam web adj camera  USPAT; 112:10 5
- webcamera multimedia multiadj ~ USOCR; ' : f
“media) with (bus interface network  FPRS; EPO;
 select$5 switch$3).clm. -JPO;
: : DERWENT;
IBV_TDB

13 1129 L2 and (mass adj storage with US-PGPUB; ‘ON - 2020/10/01:
: (driver function$5) screennear2 ~ USPAT; 12:11 :
- scrap$4).cim. ‘USOCR; : : :
5 “FPRS; EPO;
JPO;
. DERWENT;
IBM_TDB

4 11 L3 AND (network lan local near2 ~ US-PGPUB; ‘ON  2020/10/01:
f i - (area network) ethernet usb USPAT; 12:12 :
-universal near2 (serial bus) antenna  USOCR; ; f
-radio wireless$2 wire adj :FPRS; EPO;
“less$2).clm. JPO;
: : DERWENT;,
IBM_TDB

) 14 and (hypervisor virtual$4 near2  US-PGPUB; ‘ON :2020/10/01:

i - (audio conferenc$3 streamvideo | USPAT; 12:13 f

: movie motion media)).clm. ‘USOCR; : ? :

| 'FPRS; EPO;
:JPO;
 DERWENT;
IBM_TDB

‘L6 6 .15 and (driver dll) : US-PGPUB; ‘ON - 2020/10/01:
i USPAT; 12:14 :
USOCR; : ? j
_FPRS; EPO;
:JPO;
'DERWENT; § 5
BM_TDB
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"20150169477"

US-PGPUB;
USPAT;

- USOCR;
FPRS; EPO;
:JPO;

‘ (audio near?2 driver audio adj driver) |
-and (hmi human near2 (machine
‘interface)) and (usb with (mass

. storage class))

s2 204

 DERWENT;
IBM_TDB
US-PGPUB;
‘USPAT;
USOCR;
_FPRS; EPO;
:JPO;

 DERWENT;
'1BM_TDB

- S2 and screen near2 scrap$4

- US-PGPUB;
USPAT;

 USOCR;
_FPRS; EPO;
JPO;
 DERWENT;

- (web data screen) near2 scrap$4

IBM_TDB

12017/04/03
:08:33 f

US-PGPUB;
USPAT;

USOCR;
 FPRS; EPO;
-JPO;

S5 95 (webdatascreen) near2 scrap$4

 DERWENT;
IBM_TDB
- US-PGPUB;
USPAT;

 USOCR;
'FPRS; EPQ;
JPO;

57 13

"2007137415"

 DERWENT;
IBM_TDB

12017/04/03
108:43 :

US-PGPUB;
USPAT;

 USOCR;
 FPRS; EPO;
JPO;
 DERWENT;

s8 3 "20070137415"

1BM_TDB

 US-PGPUB;
USPAT;

USOCR;
:FPRS; EPO;
:JPO;

'DERWENT;
BM_TDB
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AND

ON

ON

12017/03/10°
2050

2017/04/03.
08:30

12017/04/03:
108:30 f

12017/04/03.
08:3¢

12017/04/03
1 08:43 :



'S99 1("20110023096" "20070033289"  US-PGPUB;  OR ‘ON  2017/04/03

: 1"20140082227").PN. USPAT; 1 08:47 :
- USOCR; % % :

'FPRS; EPO;

:JPO;

. DERWENT;

IBM_TDB

"20020174254" US-PGPUB; OR 'ON  2017/04/03
: USPAT; 108:57 ;
USOCR; ? % :
 FPRS; EPO;

:JPO;
. DERWENT;
IBM_TDB

(S7S8S59S10)and screennear2  US-PGPUB; OR ‘ON - 2017/04/03:
- scrap$4 - USPAT; - 09:05 :
5 - USOCR; : % :

_FPRS; EPO;

JPO;

 DERWENT;

IBM_TDB

(web data screen) near2 scrap$4  US-PGPUB;  AND ON 12017/04/03:
USPAT; 110:57 :
:USOCR; 5 : f
_FPRS; EPO;

:JPO;
. DERWENT;
IBV_TDB

.S13 77 :S12 and (portable cellular pda ‘US-PGPUB;  OR ‘ON  2017/04/03:
5 : - smartphone smart adj phone - USPAT; .10:57 :
“mobile) {USOCR; : f i
“FPRS; EPO;
JPO;
 DERWENT;
IBM_TDB

S14 2 1"20020174254" 'US-PGPUB;  OR ‘ON  2017/04/03
é : é  USPAT; ; 110:59 :
USOCR; é % z
_FPRS; EPO;
‘JPO;
. DERWENT;
. : IBM_TDB : ; 3
S15 9 1("20110023096" "20070033289" US-PGPUB;  OR ON  2017/04/03
: : "20140082227").PN. USPAT; 110:59 3
USOCR; % é i
:FPRS; EPO;
:JPO;
'DERWENT; | g
IBM_TDB
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516 8 S12and usb ‘US-PGPUB; AND ‘ON :2017/04/03:
; % USPAT; 111:03 f
{USOCR; ' 5 5

'FPRS; EPO;

:JPO;

 DERWENT;

IBM_TDB

1S17 10  (("BEEL") near3 ("Koen")).INV. 'US-PGPUB; OR ‘ON  2017/04/03:

z f f USPAT; 113:24 ;

: ; ; - USOCR j : g 3

1518 (11 (("NIR") near3 ("Yoav")).INV. US-PGPUB; OR ‘ON  2017/04/03:

: : ? USPAT; : 113:24 :
- USOCR : 5 :

1519 10 (("LOUWET™) near3 ("Filip")).INV.  US-PGPUB;  OR ‘ON  2017/04/03
: f _USPAT; 113:24 :

"COEN") near3 ("Guy™)).INV. 5 5 : 12017/04/03
USPAT; 113:24 :
_USOCR ‘ 1 :

:"20150169477" ‘US-PGPUB; OR ‘ON :2017/10/13:
 USPAT; 122:55
-USOCR; ' : :

 FPRS; EPO;

:JPO;

. DERWENT;

‘IBM_TDB

‘(audio near2 driver audio adj driver) US-PGPUB; OR ‘ON :2017/10/13:
-and (hmi human near2 (machine  USPAT; 1 22:55 :
interface)) and (usb with (mass USOCR; : : ﬁ

- storage class)) 'FPRS; EPOQ;

JPO;

: DERWENT;,

IBM_TDB

1S23 i1 ' S22 and screen near2 scrapb4 {US-PGPUB; :OR ‘ON :2017/10/13:
L USPAT; 22:55 %
-USOCR; ’ : ﬂ

{FPRS; EPO;

1JPO;

 DERWENT;

IBM_TDB

:S24 112,761  (webdata screen) near2 scrap$4 ~ US-PGPUB;  OR ‘ON - 2017/10/13:
: : : {USPAT; :22:55 3
USOCR; : |

 FPRS; EPO;
:JPO;
 DERWENT;
IBM_TDB

(web data screen) near2 scrap$4 ~ US-PGPUB; AND ~ ON  2017/10/13
| USPAT; 22155
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- USOCR;
'FPRS; EPO;
:JPO;

. DERWENT;

07137415"

USPAT; 1 22:55 :
‘USOCR; ; i f
'FPRS; EPO;
- JPO;
. DERWENT;
- : IBM_TDB 3 ; :
527 3 "20070137415" US-PGPUB; OR ON  2017/10/13
: ? 5 - USPAT; : § 122:55 :
:USOCR; : ; :
 FPRS; EPO;
:JPO;
 DERWENT;
; IBM_TDB 3 : 3
:("20110023096" "20070033289" ' US-PGPUB; OR ‘ON - 2017/10/13:
1"20140082227").PN.  USPAT; 122:55 :
: - USOCR; ? i ?
 FPRS; EPO;
1JPO;
 DERWENT;
IBM_TDB

20020174254" US-PGPUB; OR ‘ON  2017/10/13:
: USPAT; 1 22:55 f
- USOCR; : é :
 FPRS; EPO;
:JPO;
. DERWENT;
IBM_TDB

1830 1 (526527528 529) and screen near2 US-PGPUB;  OR :ON 12017/10/13:
:  scrap$4 USPAT; . 22:55 :
USOCR; : j

'FPRS; EPO;

:JPO;

 DERWENT;

; : IBM_TDB 5 : g
1531 .98 - (web data screen) near2 scrap$4 ~ US-PGPUB;  AND ‘ON 12017/10/13:
; ; ; - USPAT; 122:55 f
{USOCR; 5 i

'FPRS; EPO;

JPO;

 DERWENT;

‘IBM_TDB

31and (portable cellularpda  US-PGPUB; OR  ON  2017/10/13
: smartphone smart adj phone - USPAT; :22:55 ‘
“mobile) :USOCR; ; 5 :
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'FPRS; EPQ;
JPO;
 DERWENT;
IBM_TDB

1833 :2 :"20020174254" ‘US-PGPUB; OR ‘ON 12017/10/13:
5 ? - USPAT; :22:55 :
USOCR; i ? f

{FPRS; EPO;

1JPO;

 DERWENT;

IBM_TDB

("20110023096" "20070033289"  US-PGPUB;  OR ON  2017/10/13
"20140082227").PN. _USPAT; 122:55 f
USOCR; : ?

_FPRS; EPO;

:JPO;

 DERWENT;

IBM_TDB

/S35 8 'S31and usb 'US-PGPUB;  AND ON  2017/10/13
: : : - USPAT; £ 22:55 :
 USOCR; é z é
 FPRS; EPO;
JPO;
. DERWENT;
IBM_TDB

(("BEEL") near3 ("Koen")).INV. 'US-PGPUB;  OR ON  2017/10/13
USPAT; 122:55 :
USOCR 5 f ;

1837 12 (("NIR") near3 ("Yoav")).INV. US-PGPUB; OR ON  2017/10/13
: USPAT; 122:55 f
'USOCR s % f

$38 11 (('LOUWET")near3 ('Filip")).INV. US-PGPUB; OR  ON  2017/10/13
L z _USPAT; 122:55 ;
_USOCR % % é

S39 16 ((COEN)near3('Gw")INV.  US-PGPUB; OR  ON  2017/10/13
s : s  USPAT; : 12255 1
USOCR é e f

1S40 3 1"20150169477" -US-PGPUB; OR ‘ON  2017/10/16:
: % USPAT; 114:06 3
- USOCR; 5 : ;

' FPRS; EPO;

:JPO;

. DERWENT;

IBM_TDB

;541 (224 - (audio near2 driver audio adj driver) US-PGPUB; ~ OR ‘ON :2017/10/16:
f i -and (hmi human near2 (machine USPAT; :14:06 5
_interface)) and (usb with (mass - USOCR; : : :
' storage class)) ‘FPRS; EPO; 3 f 3
IPO;
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 DERWENT;
IBM_TDB

S92 1 - 541 and screen near2 scrap$4 - US-PGPUB; ‘ON 12017/10/16:
: : i USPAT; ; 14:06 :
- USOCR; : % :
'FPRS; EPO;
JPO;
. DERWENT;
IBM_TDB

:S43 112,797  (webdata screen) near2 scrap$4 ~ US-PGPUB;  OR ON 12017/10/16°
: USPAT; 114:06 ;
‘USOCR; : 5 f
'FPRS; EPO;
JPO;
: DERWENT;
IBM_TDB

:S44 98 - (web data screen) near2 scrap$4  US-PGPUB;
 USPAT;
- USOCR;
{FPRS; EPO;
1JPO;
 DERWENT;
IBM_TDB

1545 13 ."2007137415" - US-PGPUB; ‘ON 12017/10/16°
: : %  USPAT; : 1 14:06 :
- USOCR; ‘ % i
_FPRS; EPO;
:JPO;
' DERWENT;
IBM_TDB

1546 3 "20070137415" 'US-PGPUB; ‘ON  2017/10/16:
: USPAT; 114:06 3
USOCR; r z :
_FPRS; EPO;
JPO;
 DERWENT;
IBM_TDB

S47 9 ("20110023096" "20070033289"  US-PGPUB; ON  2017/10/16
; ; "20140082227").PN. USPAT; 114:06 ?
 USOCR; ‘ f 9
 FPRS; EPO;
JPO;
 DERWENT;
IBM_TDB

548 2 "20020174254" US-PGPUB; ON  2017/10/16

f f : USPAT; - 14:06 :
USOCR; 5 f

'FPRS; EPO;

b oN 201710716
| : 14:06 3
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 DERWENT;
IBM_TDB

S45 546 S47 S48) and screen near2
USPAT;

- USOCR;
'FPRS; EPO;
JPO;

. DERWENT;
{IBM_TDB
US-PGPUB;
 USPAT;
:USOCR;
'FPRS; EPOQ;
JPO;

: DERWENT;
IBM_TDB

- US-PGPUB;
USPAT;

- USOCR;
FPRS; EPO;
1JPO;
 DERWENT;
IBM_TDB

1 2017/10/16°
14:06 :

scrap$4

5 : - smartphone smart adj phone
- mobile)

"20020174254"

12017/10/16°
14:06 5

("20110023096" "20070033289"
"20140082227").PN.

S54 8

(("BEEL") near3 ("Koen™)).INV.

(web data screen) near2 scrap$4

'S50and (portable cellularpda

ss0andusb

US-PGPUB;

US-PGPUB;
USPAT;
"USOCR;
 FPRS; EPO;
:JPO;

. DERWENT;

US-PGPUB;
 USPAT;
USOCR;
'FPRS; EPO;
JPO;
 DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
 FPRS; EPO;
JPO;
 DERWENT;
IBM_TDB

12017/10/16
:14:06 3

 US-PGPUB;
USPAT;
USOC

AND

oR

AND

12017/10/16
14:06

12017/10/16°
:14:06 :

12017/10/16
114:06 3

12017/10/16.
1406

Page 906 of 1327



12017/10/16
14:06 1

(("NIR"™) near3 ("Yoav")).INV.

(("LOUWET™) near3 ("Filip")).INV.

12017/10/16°
14:06 :

"20150169477"

- (audio near?2 driver audio adj drive
-and (hmi human near2 (machine
‘interface)) and (usb with (mass
“storage class))

1 S60 and screen near2 scrap$4

- (web data screen) near2 scrap$4

se o8

((COENY) near3 (Guy )NV,

(web data screen) near2 scrap$4

US-PGPUB;
USPAT;
'USOCR

12017/10/16°
:14:06 :

- US-PGPUB;
USPAT;
_USOCR

US-PGPUB;
'USPAT;

‘US-PGPUB;
“USPAT;
‘USOCR;
:FPRS; EPO;
JPO;

: DERWENT;

USPAT;

- USOCR;
 FPRS; EPO;
:JPO;

. DERWENT;
IBM_TDB

| US-PGPUB;
USPAT;
‘USOCR;
 FPRS; EPO;
:JPO;

. DERWENT;
'IBM_TDB

12017/10/16
14:06

- US-PGPUB;
- USPAT;
‘USOCR;
_FPRS; EPO;
-JPO;

. DERWENT;
IBM_TDB

. US-PGPUB;
USPAT;
:USOCR;
FPRS; EPO;
JPO;

. DERWENT;
:IBM_TDB

AN

" 2017/10/16.
14:06 :

12017/10/16
:14:06 '

1 2017/10/16°
14:06 :

12017/10/16.
1406

1"2007137415"

- US-PGPUB;
USPAT;
USOCR;
FPRS; EPO; :
JPO; z : i

Page 907 of 1327

12017/10/16:
14:06 :



 DERWENT;
'1BM_TDB

12017/10/16
14:06

1"20070137415"

US-PGPUB;
USPAT;

'USOCR;
'FPRS; EPO;
IPO;
 DERWENT;

("20110023096" "20070033289"
"20140082227").PN.

1BM_TDB
US-PGPUB;

USPAT;
USOCR;

'FPRS; EPO;
JPO;

"20020174254"

 DERWENT;
'1BM_TDB
US-PGPUB;
_USPAT;

- USOCR;
{FPRS; EPO;
1JPO;

1 2017/10/16°
14:06 :

(S64 S65 66 S67) and screen near2
- scrap$4 ‘

 DERWENT;
‘1BM_TDB

US-PGPUB;

USPAT;
USOCR;

 FPRS; EPO;
:JPO;
: DERWENT;

- (web data screen) near2 scrap$4

US-PGPUB;
USPAT;

 USOCR;
'FPRS; EPO;
1 JPO;

. DERWENT;

'S69and (portable cellular pda
- smartphone smart adj phone
- mobile)

s 79

1BM_TDB
US-PGPUB;
USPAT;
USOCR;
'FPRS; EPQ;

JPO;
 DERWENT;

"20020174254"

‘IBM_TDB

12017/10/16
:14:06 3

 US-PGPUB;
USPAT;

USOCR;

'FPRS; EPO;
-JPO;

Page 908 of 1327

oR

oR

OR

OR

ON

2017/10/16
:14:06 :

12017/10/16
114:06 3

12017/10/16°
14:06 5

2017/10/16
1406



 DERWENT;
IBM_TDB

'US-PGPUB;  OR ‘ON
USPAT;
:USOCR;

 FPRS; EPO;

IPO;

 DERWENT;

‘IBM_TDB

_US-PGPUB;  AND ON
USPAT; '
:USOCR;
‘FPRS; EPO;
JPO;

: DERWENT;
IBM_TDB

[ e
USPAT;
'USOCR

US-PGPUB; OR  ON
USPAT; f ;
_USOCR

US-PGPUB; OR  ON
USPAT; ' ;
'USOCR

'US-PGPUB; OR ‘ON
USPAT; :
- USOCR _ :
US-PGPUB; OR ‘ON
USPAT; :

' USOCR;
'FPRS; EPO;
:JPO;

'20110023096" "20070033289"
"20140082227").PN.

s7%6 11

"COEN") near3 ("Guy")).INV.

‘se9andusb

(CBERL) near3 (Ko ).
(NI near3 (Yo )NV,

(("LOUWET") near3 ("Filip")).INV.

(US-20070033289-% or US
- 20130060662-%).did. or (US-

S8 1 S79and(driver)

S81 _
: : -and (driver module) with (generic
- and specific)

sde7s3edd.

‘US-PGPUB; OR "OFF
USPAT; 1 z
USOCR;
:FPRS; EPO;
1JPO;

. DERWENT;
:IBM_TDB

S81 1,09  (audio speaker) with (driver modue) US-PGPUB; OR ~ OFF  2018/02/16
_USPAT;

US-PGPUB;  OR (OFF

Page 909 of 1327

12017/10/16
1 14:06 :

12017/10/16
:14:06 :

12017/10/16
14 06 3

2017/10/16
14:06

2017/10/16
14:06 ~

12017/10/16°
114:06 :

£ 2018/01/16
. 08:58 :

©2018/02/16
19147

2018/02/16
119:47 :

12018/02/16:
19:49 :



'FPRS; EPO;
JPO;

. DERWENT;
IBM_TDB

S84 544

1S85

588

- S81 and (adhoc ad adj hoc
-network$3 lan vpn wan) and (port
- peripheral)

‘US-PGPUB; OR
- USPAT;
USOCR;

{FPRS; EPO;

JPO;
 DERWENT;

1582 and (window microsoft operat$3
_near2 system) '

IBM_TDB

US-PGPUB;  OR

_USPAT;
_USOCR;

 FPRS; EPO;
:JPO;
- DERWENT;

582 and (window microsoft operat$3
‘near2 system kernel linux unix mac
~osadjx)

‘IBM_TDB

US-PGPUB;  OR
USPAT;

USOCR;
'FPRS; EPO;

JPO;
. DERWENT;
IBM_TDB

/S84 not S83

_US-PGPUB;  OR
: USPAT; :

USOCR;
'FPRS; EPO;

070033289"

 USPAT;

-JPC;
. DERWENT;
IBM_TDB

USOCR;
_FPRS; EPO;
:JPO;

"14344836"

. DERWENT;
BM_TDB
'US-PGPUB;  OR
USPAT; :

_USOCR;
_FPRS; EPO;
1JPO;
 DERWENT;
IBM_TDB

- (US-20070033289-% or US-
:20130060662-$ or US-
-20040125777-$ or US-
:20070065078-$ or US-

US-PGPUB; OR
USPAT ‘

OFF

(OFF

ON

12018/02/16°
- 19:50 :

1 2018/02/16°
119:50 :

2018/02/16
19:51

12018/02/16
119:51 :

12018/02/20°
111:18 1

2018/07/18
0852

12018/07/23:
15:17 :
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1S90 255 (audionear2 driver audio adj driver)

S92 14,620

1594

595

1 20090247006-$ or US-
1 20130054348-$).did. or (US-
346753-$).did.

- US-PGPUB;
USPAT;

- USOCR;
_FPRS; EPO;
:JPO;

. DERWENT;

-and (hmi human near2 (machine
‘interface)) and (usb with (mass
. storage class))

IBM_TDB
US-PGPUB;
USPAT;
USOCR;
_FPRS; EPQ;
JPO;

. DERWENT;
IBM_TDB

2 S90 and screen near2 scrap$4 . US-PGPUB;

USPAT;

- USOCR;
_FPRS; EPO;
:JPO;

(web data screen) near2 scrap$4

. DERWENT;
IBM_TDB
US-PGPUB;
USPAT;

- USOCR;
-FPRS; EPO;
-JPO;

. DERWENT;

IBM_TDB

111 (web data screen) near2 scrap$4  US-PGPUB;

_USPAT;

USOCR;
 FPRS; EPO;
1JPO;
 DERWENT;

1"2007137415"

IBM_TDB

12018/11/26
1 07:58 ;

US-PGPUB;
USPAT;

‘USOCR;
 FPRS; EPO;
:JPO;

. DERWENT;

IBM_TDB
US-PGPUB;
USPAT;

USOCR;
'FPRS; EPO;
JPO;
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oR

OR

ON

5 "20150169477" 12018/11/26

- 07:58

| 2018/11/26
07:58

12018/11/26
07:58

12018/11/26
07:58

12018/11/26°
1 07:58 1

2018/11/26
07:58



 DERWENT;
IBM_TDB

12018/11/26.
107:58 :

'20110023096" "20070033289"
"20140082227").PN.

! : - scrap$4

599 and (portable cellular pda
‘ smartphone smart adj phone
mobile)

("20110023096" "20070033289"
"20140082227").PN.

Sgoaotranse T

© "20020174254"

US-PGPUB;
{USPAT;
‘USOCR;
_FPRS; EPO;
-JPO;
- DERWENT;
IBM_TDB
US-PGPUB;
USPAT;
:USOCR;
{FPRS; EPO;
JPO;
: DERWENT;
: IBM_TDB
(594 S95 596 S97) and screen near2 . US-PGPUB;
 USPAT;
- USOCR;
{FPRS; EPO;
1JPO;
 DERWENT;
IBM_TDB

:(web data screen) near2 scrap$4 | US-PGPUB;
: - USPAT;
'USOCR;

. FPRS; EPO;
:JPO;

: DERWENT;

US-PGPUB;
USPAT;
'USOCR;
'FPRS; EPO;
JPO;
 DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
 FPRS; EPO;
JPO;
 DERWENT;
IBM_TDB

12018/11/26
107:58 3

- US-PGPUB;
USPAT;

' USOCR;
.FPRS; EPO;
JPO;
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oR

oR

AND

OR

ON

12018/11/26
107:58 1

2018/11/26
07:58

12018/11/26°
107:58 '

12018/11/26°
107:58 5

2018/11/26
07:58



 DERWENT;
IBM_TDB

US-PGPUB;
 USPAT;
'USOCR;
'FPRS; EPO;
IPO;

. DERWENT;
IBM_TDB

 USPAT;
'USOCR

~ US-PGPUB;

12018/11/26
07:58

~2018/11/26
:07:58 :

5109255

(CNIRY near3 (Yoav).INV.

(("LOUWET") near3 ("Filip")).INV.
~ (("COEN") near3 ("Guy")).INV.

20150169477"

USPAT;
_USOCR

US-PGPUB;

12018/11/26
07:58

US-PGPUB;
USPAT;

US-PGPUB;
_USPAT;
_USOCR

12018/11/26°
:07:58 :

12018/11/26.
07:58

: US-PGPUB;
- USPAT;
USOCR;

. FPRS; EPO;
:JPO;

. DERWENT;
IBM_TDB

- (audio near2 driver audio adj driver) US-PGPUB;
“and (hmi human near2 (machine
interface)) and (usb with (mass

- storage class))

USPAT;
:USOCR;
 FPRS; EPO;
:JPO;

109 and screen near2 scrap$4
{USOCR;
 FPRS; EPO;
:JPO;

. DERWENT;
‘IBM_TDB

US-PGPUB;
USPAT;

- USOCR;
 FPRS; EPO;
JPO;
 DERWENT;

OR

OR

ON

12018/11/26°
1 07:58 f

1 2018/11/26
:07:58 '

~2018/11/26
0758

web data screen) near2 scrap$4 2018/11/26§

107:58

BM_TDB
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:S112:111 (web data screen) near2 scrap$4 ~ US-PGPUB;  AND ‘ON 12018/11/26:
:  USPAT; 1 07:58 :
USOCR; ? ? 2

 FPRS; EPO;

:JPO;

 DERWENT;

IBM_TDB

"2007137415" US-PGPUB; OR ON  2018/11/26
: _USPAT; 07:58
‘USOCR; f ? f
 FPRS; EPO;

:JPO;
. DERWENT;
IBM_TDB

"20070137415" 'US-PGPUB; OR ON  2018/11/26°
USPAT; 1 07:58 f
_USOCR; : s ;

 FPRS; EPO;

JPC;

. DERWENT;

IBM_TDB

'20110023096" "20070033289"  US-PGPUB; OR ‘ON  2018/11/26:
:"20140082227").PN. USPAT; 1 07:58
' USOCR; é % :

. FPRS; EPO;

:JPO;

. DERWENT;

IBM_TDB

15116 2 "20020174254" 'US-PGPUB;  OR ON  2018/11/26
: : 5 - USPAT; . 07:58 :
USOCR; g ;

'FPRS; EPQ;

JPO;

 DERWENT;

IBM_TDB

1(5113S5114S5115S116) and screen  US-PGPUB;  OR ‘ON 12018/11/26:
‘near2 scrap$4 - USPAT; ; . 07:58 '
; USOCR; % z

'FPRS; EPO;

‘JPO;

. DERWENT;
- : BM_TDB : ; ;
1S118:111 - (web data screen) near2 scrap$4 ~ US-PGPUB;  AND ‘ON . 2018/11/26:
: USPAT; 1 07:58 ?
USOCR; z z
:FPRS; EPO;
1JPO;
DERWENT; : :
IBM_TDB

Ss11315
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:5119:92 -S118 and (portable cellular pda US-PGPUB;  OR ‘ON 12018/11/26:
: - smartphone smart adj phone - USPAT; - 07:58 :
“mobile) {USOCR; ; : 5
'FPRS; EPO;
:JPO;
 DERWENT;
IBM_TDB

"20020174254" ‘US-PGPUB; OR ‘ON - 2018/11/26:
: _USPAT; 07:58
‘USOCR; ' ? f
 FPRS; EPO;

:JPO;
. DERWENT;
IBM_TDB

'20110023096" "20070033289"  US-PGPUB;  OR ‘ON 2018/11/26:
1"20140082227").PN. USPAT; 1 07:58 :
s - USOCR; ‘ é ;

_FPRS; EPO;

.JPO;

. DERWENT;

IBM_TDB

1S122 12 S118 and usb 'US-PGPUB;  AND ON  2018/11/26
: USPAT; 107:58 :
:USOCR; ’ : :

_FPRS; EPO;

:JPO;

. DERWENT;

IBV_TDB

S123 14 (("BEEL") near3 ("Koen")).INV.  US-PGPUB; OR  ON  2018/11/26
: : 5 - USPAT; . 07:58 :
'USOCR | f ﬁ

S124 15 (("NIR") near3 ("Yoav")).INV. 'US-PGPUB; OR ‘ON 12018/11/26:
: i z USPAT; ; 1 07:58 :
5 : ; _USOCR : g g 3
1 S125 14 (("LOUWET") near3 ("Filip")).INV.  US-PGPUB;  OR ON  2018/11/26
USPAT; - 07:58
1512619 (("COEN") near3 ("Guy")).INV. US-PGPUB;  OR ON  2018/11/26°
 USPAT; 107:58
_USOCR ’ f :

§5127§ 5 ;"20150169477" :US-PGPUB; OR ON :2018/11/26:
: : : {USPAT; :07:58 :
- USOCR; : : :

 FPRS; EPO;

:JPO;

. DERWENT;

IBM_TDB

(audio near2 driver audio adjv driver) 'US-PGPUB;  OR ‘ON 2018/11/26
-and (hmi human near2 (machine ~  USPAT; 1 07:58
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‘interface)) and (usb with (mass - USOCR;
: storage class)) -FPRS; EPO;
JPO;

. DERWENT;

8 and screen near2 scrap$4

5 5 12018/11/26°
USPAT; 1 07:58 :
{USOCR; : : :
 FPRS; EPO;
- JPO;
. DERWENT;
. : IBM_TDB 3 ; :
:5130:14,620  (web data screen) near2 scrap$4 US-PGPUB; OR ‘ON 12018/11/26°
: USPAT; 107:58 :

USOCR; : : :

 FPRS; EPO;

-JPO;

 DERWENT;

IBM_TDB

:S131:111 - (web data screen) near2 scrap$4  US-PGPUB; AND ‘ON 1 2018/11/26:
i : : 'USPAT; :07:58 :
USOCR; : é

FPRS; EPO;

:JPO;

. DERWENT;

IBM_TDB

2007137415" EUS-PGPUB; OR ‘ON 2018/11/26%
: USPAT; 1 07:58 :
‘USOCR; : % E
_FPRS; EPO;
:JPO;
. DERWENT;
IBM_TDB

1S133:3 "20070137415" 'US-PGPUB;  OR ON  2018/11/26

i % s USPAT; 107:58 :

_USOCR; ; :

 FPRS; EPO;

:JPO;

 DERWENT;

BMTDB | g
1("20110023096" "20070033289"  US-PGPUB;  OR ON  2018/11/26
"20140082227").PN.  USPAT; 107:58 :

USOCR; é % :

_FPRS; EPO;

JPO;

 DERWENT;

IBM_TDB

© "00017425"  USPGPUB; OR  ON  2018/11/26
5 USPAT; 107:58 :
USOCR; ' s ;
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. FPRS; EPO;
JPO;
 DERWENT;
IBM_TDB

12018/11/26
07:58

:S136:1 (513251335134 S5135) and screen  US-PGPUB;  :OR

5 - near2 scrap$4 USPAT;
 USOCR;

{FPRS; EPO;

1JPO;

 DERWENT;

IBM_TDB

12018/11/26°
107:58 1

:S137:111 (web data screen) near2 scrap$4 ~ US-PGPUB;  AND
L | USPAT;
USOCR;
:FPRS; EPO;
:JPO;
 DERWENT;
1BM_TDB

S13892  Si37and(portablecelllarpda  US-PGPUB; OR

- smartphone smart adj phone {USPAT;
“mobile) USOCR;
_FPRS; EPO;
JPO;
. DERWENT;
IBM_TDB

12018/11/26
07:58

S139.

"20020174254" _US-PGPUB;  OR
5 USPAT;
{USOCR;

. FPRS; EPO;
:JPO;
 DERWENT;
IBM_TDB

("20110023096" "20070033289" :US-PGPUB;
:"20140082227").PN. USPAT;
{USOCR;
_FPRS; EPO;
JPO;

. DERWENT;
IBM_TDB

s

' USPAT;
_USOCR;
'FPRS; EPO;
-JPO;

. DERWENT;
IBM_TDB

12018/11/26°
1 07:58 :

S142.14 (("BEEL") near3 ("Koen")).INV.  US-PGPUB;  OR
5 : f USPAT; ‘

-UsoC
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S137andusb  US-PGPUB; AND

ON

ON

2018/11/26
07:58

12018/11/26°
1 07:58 1

12018/11/26
; 07:58 :



(("NIR") near3 ("Yoav")).INV. 'US-PGPUB;  OR ON  2018/11/26:
USPAT; - 07:58 :
. USOCR : f :

(("LOUWET") near3 ("Filip")).INV.  US-PGPUB; ~ OR ON  2018/11/26
USPAT; 107:58 :

_USOCR

| (CCOEW)near3(‘Gw).IN.  US-PGPUB; OR  ON  208/11/26
USPAT; 07:58

:S146:5 1"20150169477" {US-PGPUB; OR ‘ON :2018/11/26:
“USPAT; 1 07:58
‘USOCR; : : :

:FPRS; EPO;

1JPO;

. DERWENT;

- (audio near?2 driver audio adj driver) . : : :2018/11/26.
-and (hmi human near2 (machine ~  USPAT; :07:58 '
“interface)) and (usb with (mass - USOCR; : f f

“storage class)) .FPRS; EPO;

i :JPO;

. DERWENT;

IBM_TDB

151482 5147 and screen near?2 scrap$4 US-PGPUB;  OR ‘ON  2018/11/26:
: : : USPAT; 1 07:58 :
- USOCR; : : :

_FPRS; EPO;

:JPO;

. DERWENT;

IBM_TDB

-(web data screen) near2 scrap$4 ~ US-PGPUB;  OR ‘ON 12018/11/26:
5 {USPAT; :07:58 :
:USOCR; ; : 2
_FPRS; EPO;
-JPO;
: DERWENT;
: : : IBM_TDB 5 ; ;
:S5150:111 ‘(web data screen) near2 scrap$4 US-PGPUB; :AND :ON 12018/11/26:
USPAT; 107:58 '
USOCR; ‘ % z
FPRS; EPO;
1JPO;
 DERWENT;
:IBM_TDB

1 S151:15 1"2007137415" ‘US-PGPUB; OR ON  2018/11/26
:  USPAT; 1 07:58 f
USOCR; 5 : 9
FPRS; EPO; :
JPO; z : i

5149 14,620
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 DERWENT;
'1BM_TDB

20070137415" US-PGPUB;  OR ON  2018/11/26
: “USPAT; ; - 07:58 :
-USOCR; : : :
'FPRS; EPO;
JPO;
 DERWENT;
: : : IBM._TDB : ; :
:S153:9 :("20110023096" "20070033289" US-PGPUB; OR ‘ON 2018/11/26%
: "20140082227").PN. USPAT; 107:58 :
5 ‘USOCR; : 5 f
{FPRS; EPO;
JPO;
: DERWENT;
IBM_TDB

151542 1"20020174254" 'US-PGPUB;  OR ON  2018/11/26
5 - USPAT; :07:58 :
USOCR; ; ? f

{FPRS; EPO;

1JPO;

 DERWENT;

IBM_TDB

51553 1 (515151525153 S1%4) and screen  US-PGPUB;  OR ‘ON :2018/11/26:
: i ‘near2 scrap$4 USPAT; - 07:58 :
i ‘USOCR; 5 : ;
 FPRS; EPO;
:JPO;
 DERWENT;

(web data screen) near2 scrap$4 ~ US-PGPUB;  AND :ON 12018/11/26:
USPAT; 07:58
{USOCR; 5 : :
 FPRS; EPO;

:JPO;
' DERWENT;
IBM_TDB

:5157:92 5156 and (portable cellular pda 'US-PGPUB;  OR ‘ON :2018/11/26:
: - smartphone smart adj phone - USPAT; 1 07:58 :
- mobile) USOCR; 5 % ;
5  FPRS; EPO;
JPO;
. DERWENT;
'IBM_TDB

1S158.2 "20020174254" US-PGPUB;  OR ON  2018/11/26
i i : - USPAT; . 07:58 3
'USOCR; ‘ : f

'FPRS; EPO;

JPO;
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 DERWENT;
IBM_TDB

12018/11/26
07:58

'20110023096" "20070033289"
"20140082227").PN.

s1e215

Ss16314

"COEN") near3 ("Guy")).INV.

(US-20070033289-$ or US
:20130060662-$).did. or (US-
8346753$)d'd .

S1663

Ss1671

(CBERL) near3 (Ko ).
(NI near3 (Yo )NV,

(("LOUWET") near3 ("Filip")).INV.

/5166 and (driver) JE

US-PGPUB;
USPAT;
USOCR;
 FPRS; EPO;
JPO;

. DERWENT;
IBM_TDB

- US-PGPUB;
USPAT;
USOCR;
_FPRS; EPO;
JPO;

. DERWENT;
IBM_TDB

- US-PGPUB;
USPAT;
USOCR

- US-PGPUB;
USPAT;
_USOCR

US-PGPUB;
 USPAT;
USOCR

12018/11/26
107:58 ‘

- US-PGPUB;
USPAT;

- USOCR

- US-PGPUB;
USPAT;

' USOCR;
'FPRS; EPO;
:JPO;

' US-PGPUB;
USPAT;
USOCR;
:FPRS; EPO;
1JPO;

. DERWENT;
:IBM_TDB

AND

oR

OR

ON

OFF

2018/11/26
:07:58 :

2018/11/26
07:58

12018/11/26
1 07:58 :

2018/11/26
: 07:58 :

1 2018/11/26
:07:58 '

©2018/11/26
0758

2018/11/26
07:58

-and (driver module) with (generic
- and specific)

udio speaker) with (driver module)
- USPAT;

US-PGPUB;

OR

(OFF

12018/11/26
07:58
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'FPRS; EPQ;
JPO;
 DERWENT;
IBM_TDB

5169 683

15170 566

S171588

S172.

:S$168 and (adhoc ad adj hoc
-network$3 lan vpn wan) and (port
- peripheral)

- US-PGPUB;
USPAT;
USOCR;
{FPRS; EPO;
1JPO;
 DERWENT;
IBM_TDB

12018/11/26
07:58

$169 and (window microsoft
-operat$3 near2 system)

'S169 and (window microsoft
‘operat$3 near2 system kernel linux
- unix mac os adj x)

070033289"

- "14344836° 000

. US-PGPUB;
 USPAT;
USOCR;
 FPRS; EPO;
:JPO;

. DERWENT;
IBM_TDB
US-PGPUB;
 USPAT;
‘USOCR;
 FPRS; EPO;
JPO;

. DERWENT;
‘IBM_TDB

5171 not S170 ' US-PGPUB;
USPAT;
USOCR;
 FPRS; EPO;
:JPO;
 DERWENT;
IBM_TDB

USPAT;
{USOCR;
_FPRS; EPO;
JPO;

. DERWENT;
IBM_TDB

- US-PGPUB;

' USPAT;
USOCR;
FPRS; EPO;
1JPO;
 DERWENT;
IBM_TDB

oR

OR

12018/11/26°
1 07:58 1

OFF

(OFF

12018/11/26°
107:58 :

2018/11/26
07:58 :

12018/11/26
107:58 f

12018/11/26
; 07:58 :

- (US-20070033289-% or US-

- US-PGPUB;

OR

:20130060662-$ or US-

ON

12018/11/26°

. USPAT 1 07:58
:20040125777-$ or US- : :

:20070065078-$ or US-
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1 20090247006-$ or US-
1 20130054348-$).did. or (US-
346753-$).did.

"20110180380"

si777

15178 20 "8756348"

s792

1"0189156" "2010105335"
1"20100302454"

1"0189156"

Ss18217

e

: US-PGPUB;
USPAT;

- USOCR;
_FPRS; EPO;
:JPO;

. DERWENT;
IBM_TDB
US-PGPUB;
USPAT;
'USOCR;
 FPRS; EPO;
JPO;

. DERWENT;
IBM_TDB

12018/11/26
08:16

US-PGPUSB;
USPAT;
‘USOCR;
'FPRS; EPO;
JPO;

: DERWENT;
IBM_TDB

US-PGPUB;
USPAT;

- USOCR;
-FPRS; EPO;
-JPO;

. DERWENT;
IBM_TDB

12018/11/26°
108:21 ;

:US-PGPUB;
USPAT;
USOCR;
 FPRS; EPO;
1JPO;
DERWENT;
IBM_TDB

12018/11/26
108:21 f

- US-PGPUB;
USPAT;

' USOCR;

' FPRS; EPO;
:JPO;
 DERWENT;
IBM_TDB
1("2010105335" "20100302454")  US-PGPUB;
USPAT;

' USOCR;
_FPRS; EPO;
JPO;
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:08:01 :

2018/11/26
08:06

2018/11/26
08:16 5
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09:48



 DERWENT;
IBM_TDB

'2010105335" "20100302454").pn. US-PGPUB;  OR ON  2018/11/26
: “USPAT; ; - 09:48 :
-USOCR; 5 : :
'FPRS; EPO;
JPO;
 DERWENT;
IBM_TDB

151840 "14725401".pn. 'US-PGPUB;  OR ON  2018/11/26
L USPAT; 11:21 :
‘USOCR; f 5 f

 FPRS; EPO;

JPO;

: DERWENT;

IBM_TDB

:5185:2 :"20150263905" “US-PGPUB; :OR ‘ON :2018/11/26:
! USPAT; 11:21 f
USOCR; ; ? f

{FPRS; EPO;

1JPO;

 DERWENT;

IBM_TDB

_ 'US-PGPUB; OR ‘ON  2018/11/26
"20100066806").pn. USPAT; 11:22 '
5  USOCR; % % ?

_FPRS; EPO;

:JPO;

. DERWENT;

'20100064063" "2013037979"  US-PGPUB;  OR ON  2018/11/26
"2008165007" "2000242257") USPAT; 11:39 5
; USOCR; ! % 3

_FPRS; EPO;

JPO;

 DERWENT;

IBM_TDB

-"I8" and (peripheral endpoint 'US-PGPUB;  OR ‘ON 1 2018/11/26:
- module speaker webcam webadj  USPAT; 112:29 5
- camera webcamera multimedia muli | USOCR; 5 : 5
- adj media) with (bus interface .FPRS; EPO;
‘network select$5 switch$3).clm. -JPO;
 DERWENT;
IBM_TDB

:5190:27,066  S188 and (peripheral endpoint US-PGPUB;  OR ‘ON  2018/11/26:
i i “module speaker webcam webadj  USPAT; 12:30 :
- camera webcamera multimedia muli USOCR; : 5 :

-adj media) with (bus interface 'FPRS; EPQ;

- network select$5 switch$3).clm. JPO;
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 DERWENT;
'1BM_TDB

190 and (mass adj storage with ~ US-PGPUB;  OR ‘ON 12018/11/26:
(driver function$5) screennear2 ~  USPAT; ; :12:38

- scrap$4).cim. - USOCR; : ? :

'FPRS; EPO;

JPO;

. DERWENT;

IBM_TDB

:5192:12 15190 and (mass adj storage with ~ US-PGPUB;  OR ON 12018/11/26°
i - (driver function$5) and screen near2 ' USPAT; 112:38 :
- scrap$4).clm. - USOCR; : : :
: 'FPRS; EPOQ;
JPO;
: DERWENT;
IBM_TDB

:5199:14 :"20110188391" "20110092198" “US-PGPUB; :OR :ON - 2019/06/23
5 - USPAT; :13:15 :
USOCR; ; ? f

{FPRS; EPO;

1JPO;

 DERWENT;

IBM_TDB

_ ‘US-PGPUB; OR ‘ON - 2019/06/23:
"20110092198").pn. USPAT; 113:15 :
i "USOCR; 5 % :

 FPRS; EPO;

:JPO;

. DERWENT;

20150169477" US-PGPUB;  OR ON  2019/11/12
5 _USPAT; 110:18 :
USOCR; : :
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

:5202:282 “ (audio near2 driver audio adj driver) | US-PGPUB; :OR ‘ON :2019/11/12:
i -and (hmi human near2 (machine ~  USPAT; 110:18 :
_interface)) and (usb with (mass ‘USOCR; 5 f 5
- storage class)) -FPRS; EPO;
! JPO;
. DERWENT;
IBM_TDB

:5203:3 : 5202 and screen near2 scrap$4 ‘US-PGPUB; OR ‘ON 12019/11/12¢
i i i USPAT; 110:18 :
:USOCR; : 5 :’

'FPRS; EPO;

JPO;
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 DERWENT;
IBM_TDB

12019/11/12
:10:18 :

- (web data screen) near2 scrap$4

5205 124

"20070137415"

("20110023096" "20070033289"
"20140082227").PN.

- near2 scrap$4

(web data screen) near2 scrap$4

007137415

© "20020174254"

US-PGPUB;
{USPAT;
-USOCR;
_FPRS; EPO;
JPO;
. DERWENT;
IBM_TDB
US-PGPUB;
USPAT;
{USOCR;
{FPRS; EPO;
JPO;
: DERWENT;
IBM_TDB
- US-PGPUB;
USPAT;
USOCR;
{FPRS; EPO;
1JPO;
 DERWENT;
IBM_TDB

12019/11/12°
110:18 :

: US-PGPUB;
{USPAT;
‘USOCR;
 FPRS; EPO;
:JPO;

. DERWENT;

US-PGPUB;
USPAT;
'USOCR;
'FPRS; EPO;
JPO;
 DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
 FPRS; EPO;
JPO;
 DERWENT;
IBM_TDB

(5206 S207 S208 S209) and screen | US-PGPUB;
USPAT;
‘USOCR;
 FPRS; EPO;
JPO;
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:10:18 :



 DERWENT;
'1BM_TDB

web data screen) near2 scrap$4 ~ US-PGPUB;  AND ‘ON 12019/11/12°
: USPAT; ; 110:18 :
- USOCR; ? % :
_FPRS; EPO;
JPO;
. DERWENT;
IBM_TDB

:5212:103 : 5211 and (portable cellular pda US-PGPUB;  OR :ON 12019/11/12°

i - smartphone smart adj phone USPAT; -10:18 :
- mobile) - USOCR; : 5 f

: FPRS; EPO;

JPO;

: DERWENT;

IBM_TDB

1S213°2 1"20020174254" US-PGPUB;  OR ON  2019/11/12
5 - USPAT; :10:18 :
USOCR; i ? f

{FPRS; EPO;

1JPO;

 DERWENT;

IBM_TDB

'20110023096" "20070033289"  US-PGPUB;  OR ON  2019/11/12
"20140082227").PN. USPAT; 110:18 '
5  USOCR; % % ?

_FPRS; EPO;

:JPO;

. DERWENT;

S211 and usb 'US-PGPUB;  AND ‘ON 12019/11/12:
: USPAT; 110:18 :
{USOCR; 5 : :
_FPRS; EPO;
:JPO;
 DERWENT;
IBM_TDB

S216 14 (("BEEL") near3 ("Koen"))INV.  US-PGPUB; OR ON  2019/11/12
USPAT; 10:18

1S217:15 (("NIR") near3 ("Yoav")).INV. 'US-PGPUB; OR ON  2019/11/12
é ; _USPAT; 110:18 5
'USOCR f % :

:S218:14 (("LOUWET") near3 ("Filip")).INV.  US-PGPUB; OR ‘ON 2019/11/12°
: : : USPAT; 110:19 :
: USOCR ; 3 g
(("COEN") near3 ("Guy™)).INV. 'US-PGPUB; OR ‘ON  2019/11/12:
f USPAT; 110:19 f

- USOCR ; g : :
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1$220 5 "20150169477" US-PGPUB; OR ON  2019/11/12
: ‘ USPAT; 110:19 f
{USOCR; ; : 5
'FPRS; EPO;
:JPO;
 DERWENT;
IBM_TDB : : :
‘ (audio near2 driver audio adj driver) : US-PGPUB; :OR ‘ON :2019/11/12:
‘and (hmi human near2 (machine | USPAT; -10:19 1
.interface)) and (usb with (mass USOCR; 5 : :
. storage class)) “FPRS; EPO;
:JPO;

. DERWENT;

IBM_TDB

15221 and screen near2 scrap$4 US-PGPUB; OR ‘ON 12019/11/12°
USPAT; 110:19 f
-USOCR; : : :

'FPRS; EPO;

JPO;

 DERWENT;

IBM_TDB

:$223:16,592  (web data screen) near2 scrap$4 ~ US-PGPUB;  OR :ON 12019/11/12°
i _USPAT; 110:19 :
:USOCR; 5 : f

'FPRS; EPO;

:JPO;

. DERWENT;

IBV_TDB

15224124 - (web data screen) near2 scrap$4 ~ US-PGPUB;  AND ‘ON 12019/11/12:
: : ;  USPAT; 3 % 110:19 :
' USOCR; é :

. FPRS; EPO;

JPO;

. DERWENT;

IBM_TDB

1"2007137415" US-PGPUB; OR ‘ON  2019/11/12°
é  USPAT; 110:19 :
USOCR; % % z
_FPRS; EPO;
‘JPO;
. DERWENT;
: ; ; BM_TDB ; : ;
1$226 3 "20070137415" US-PGPUB; OR ON  2019/11/12
= USPAT; 110:19 3
USOCR; % é i
:FPRS; EPO;
:JPO;
'DERWENT; | g
IBM_TDB

5225 15
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152279 1("20110023096" "20070033289"  US-PGPUB;  OR ‘ON 2019/11/12:
: % 1"20140082227").PN. USPAT; 110:19 f
- USOCR; % % :

'FPRS; EPO;

:JPO;

. DERWENT;

IBM_TDB

"20020174254" US-PGPUB; OR ON  2019/11/12°
: ;USPAT; :10:19 3
‘USOCR; 5 : :
 FPRS; EPO;

:JPO;
. DERWENT;
IBM_TDB

1(S2255226 5227 S228) and screen  US-PGPUB;  OR ‘ON 12019/11/12°
-near2 scrap$4 USPAT; 10:19 :
5 -USOCR; : : :

'FPRS; EPO;

IPO;

 DERWENT;

IBM_TDB

:5230:124 (web data screen) near2 scrap$4 ~ US-PGPUB;  AND :ON 12019/11/12°
i _USPAT; 110:19 :
:USOCR; 5 : f

'FPRS; EPO;

:JPO;

. DERWENT;

IBV_TDB

:5231:103 : 5230 and (portable cellular pda -US-PGPUB; :OR ‘ON :2019/11/12:¢
5 : - smartphone smart adj phone - USPAT; .10:19 :
- mobile) USOCR; ? : :
 FPRS; EPO;
JPO;
. DERWENT;
‘IBM_TDB

1"20020174254" 'US-PGPUB; OR ‘ON 2019/11/12:
é USPAT; 110:19 :
USOCR; é % z
'FPRS; EPO;
‘JPO;
' DERWENT;
: : :IBM_TDB : 3 ; 3
152339 1("20110023096" "20070033289"  US-PGPUB;  OR ‘ON  2019/11/12
: 1"20140082227").PN. USPAT; 110:19 3
USOCR; % é i
:FPRS; EPO;
:JPO;
_DERWENT; ; g
IBM_TDB

Page 928 of 1327



:5234:14 5230 and usb ‘US-PGPUB; AND ‘ON :2019/11/12:
 USPAT; 110:19
USOCR; ‘ ? :

 FPRS; EPO;

:JPO;

 DERWENT;

IBM_TDB

1523514  (("BEEL") near3 ("Koen")).INV. 'US-PGPUB; OR ON  2019/11/12

i i f - USPAT; 110:19 3

; ; ; _USOCR : % f ;

:5236:15 (("NIR") near3 ("Yoav")).INV. US-PGPUB; OR ‘ON  2019/11/12:

: ? ? USPAT; i 110:19 :
- USOCR : : :

1523714 (("LOUWET™) near3 ("Filip")).INV.  US-PGPUB;  OR ON  2019/11/12
s f _USPAT; 110:19 :

"COEN") near3 ("Guy")).INV. 5 5 z 12019/11/12
- USPAT; 110:19 '
USOCR : |

:"20150169477" ‘US-PGPUB; OR ‘ON 2019/11/12:
USPAT; 110:19
-USOCR; ' : :

 FPRS; EPO;

:JPO;

. DERWENT;

IBM_TDB

‘(audio near2 driver audio adj driver) US-PGPUB; OR ‘ON 12019/11/12¢
-and (hmi human near2 (machine  USPAT; 110:19 :
interface)) and (usb with (mass USOCR; : : ﬁ

- storage class)) 'FPRS; EPOQ;

JPO;

: DERWENT;,

IBM_TDB

:5241:3 : 5240 and screen near2 scrap$4 ‘US-PGPUB; OR ‘ON :2019/11/12¢
 USPAT; 110:19
-USOCR; ' : :

FPRS; EPO;

1JPO;

. DERWENT;

IBM_TDB

1S242:16,592  (web data screen) near2 scrap$4 ~ US-PGPUB;  OR ‘ON - 2019/11/12:
: : : {USPAT; :10:19 :
USOCR; : |

'FPRS; EPO;
:JPO;
 DERWENT;
IBM_TDB

(web data screen) near2 scrap$4  US-PGPUB; AND ~ ON  2019/11/12
| USPAT; 10:19
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- USOCR;
'FPRS; EPO;
:JPO;

. DERWENT;

07137415"

5 5 12019/11/12.
USPAT; 110:19 :
- USOCR; : % f
_FPRS; EPO;
- JPO;
. DERWENT;
5 ; 5 'IBM_TDB 3 : :
15245 3 1"20070137415" US-PGPUB; OR ‘ON  2019/11/12:
: : USPAT; 110:19 :
- USOCR; s % z
'FPRS; EPO;
-JPO;
. DERWENT;
; ‘IBM_TDB 3 : :
1("20110023096" "20070033289"  US-PGPUB; OR ‘ON  2019/11/12
."20140082227").PN. USPAT; 110:19 ;
- USOCR; i ?
 FPRS; EPO;
:JPO;
. DERWENT;
IBM_TDB

20020174254" US-PGPUB; OR ‘ON 2019/11/12
: {USPAT; :10:19 :
‘USOCR; : % E
_FPRS; EPO;
:JPO;
. DERWENT;
i IBM_TDB

15248 1 (5244 52455246 S247) and screen  US-PGPUB;  OR ON  2019/11/12°
:  near2 scrap$4 USPAT; .10:19 :
'USOCR; : j
'FPRS; EPO;
:JPO;
 DERWENT;
L BM_TDB 5 ; g
:5249:124 - (web data screen) near2 scrap$4 . US-PGPUB; AND :ON - 2019/11/12¢
? : %  USPAT; 110:19 :
{USOCR; : ;
_FPRS; EPO;
JPO;
 DERWENT;
IBM_TDB : ; :
249 and (portable cellular pda ‘US-PGPUB; OR :ON 12019/11/12:

: smartphone smart adj phone - USPAT; :10:19
“mobile) :USOCR; ' 5 1
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'FPRS; EPQ;
JPO;
 DERWENT;
IBM_TDB

:5251:2 :"20020174254" ‘US-PGPUB; OR %ON 12019/11/12°
! USPAT; 110:19 ;
USOCR; i ? f

{FPRS; EPO;

1JPO;

 DERWENT;

IBM_TDB

("20110023096" "20070033289"  US-PGPUB;  OR ON  2019/11/12°
"20140082227").PN. _USPAT; 110:19 '
USOCR; : ?

_FPRS; EPO;

:JPO;

 DERWENT;

IBM_TDB

1525314 /S249 and usb 'US-PGPUB;  AND ON  2019/11/12
- 'USPAT; 10:19
USOCR; z |
'FPRS; EPO;
JPO;
 DERWENT;
IBM_TDB

15254 (("BEEL") near3 ("Koen")).INV. _US-PGPUB;  OR ON  2019/11/12
: f USPAT; 110:19 :
_USOCR 5 f r

1§255:15 (("NIR") near3 ("Yoav")).INV. US-PGPUB; OR ON  2019/11/12
:  USPAT; 110:19 f
. _USOCR
15256 14 (("LOUWET™) near3 ("Filip")).INV.  US-PGPUB; OR ON  2019/11/12
: : z USPAT; 110:19 '
_— _USOCR
1525720 (("COEN") near3 ("Guy™)).INV. 'US-PGPUB;  OR ON  2019/11/12.
- 'USPAT; 10:19

_USOCR

152585 1"20150169477" -US-PGPUB; OR ‘ON  2019/11/12:
: USPAT; 110:19 ‘
- USOCR; 5 : ;

' FPRS; EPO;

:JPO;

. DERWENT;

IBM_TDB

15259282 - (audio near2 driver audio adj driver) US-PGPUB; ~ OR ‘ON :2019/11/12:
i -and (hmi human near2 (machine USPAT; £10:19 5
_interface)) and (usb with (mass - USOCR; 5 : 5
' storage class)) ‘FPRS; EPO; : :
JPO;
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 DERWENT;
'1BM_TDB

:5260:3 - 5259 and screen near2 scrap$4 - US-PGPUB; ‘ON 12019/11/12°
: : i “USPAT; ; -10:19 :
- USOCR; : % :
_FPRS; EPO;
JPO;
. DERWENT;
{IBM_TDB

:S261:16,592  (web data screen) near2 scrap$4 ~ US-PGPUB;  OR :ON 12019/11/12°
:  USPAT; 110:19 :
:USOCR; : : f
FPRS; EPO;
JPO;
: DERWENT;
IBM_TDB

:5262:124 - (web data screen) near2 scrap$4  US-PGPUB;
 USPAT;
- USOCR;
{FPRS; EPO;
-JPO;
: ; DERWENT;
‘IBM_TDB

1526315 . "2007137415" - US-PGPUB; ‘ON  2019/11/12
: : :  USPAT; : 110:19 ‘
USOCR; ‘ % :

_FPRS; EPO;
:JPO;

. DERWENT;
IBM_TDB

15264 1"20070137415" 'US-PGPUB; ‘ON  2019/11/12
: USPAT; 110:19 :
USOCR; r z :
_FPRS; EPO;
JPO;
 DERWENT;
IBM_TDB

15265 9 ("20110023096" "20070033289"  US-PGPUB; ON  2019/11/12
: "20140082227").PN. USPAT; 110:19 ?
 USOCR; ‘ f 9
 FPRS; EPO;
JPO;
 DERWENT;
IBM_TDB

52662 1"20020174254" - US-PGPUB; ‘ON 12019/11/12°

: i i : USPAT; 10:19 :
USOCR; : :

-FPRS; EPO;

A0 ON 20191112
| g 10:19
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 DERWENT;
'1BM_TDB

$263 5264 5265 S266) and screen  US-PGPUB;  OR ‘ON  2019/11/12:
- near2 scrap$4 USPAT; ; -10:19 :
! - USOCR; ? % :

_FPRS; EPO;

IPO;

. DERWENT;

IBM_TDB

:5268:124 - (web data screen) near2 scrap$4 ~ US-PGPUB;  AND :ON 12019/11/12°
:  USPAT; 110:19 :
:USOCR; : : f

FPRS; EPO;

JPO;

: DERWENT;

IBM_TDB

:5269:103 : 5268 and (portable cellular pda ‘US-PGPUB; OR ‘ON :2019/11/12:
: - smartphone smart adj phone - USPAT; :10:19 :
‘mobile) USOCR; ; 5 i
{FPRS; EPO;
1JPO;
 DERWENT;
IBM_TDB

15270 2 "20020174254" 'US-PGPUB;  OR ON  2019/11/12.
: : : :USPAT; :10:19 :
‘USOCR; 5 : ;

 FPRS; EPO;

:JPO;

- DERWENT;

'20110023096" "20070033289"  US-PGPUB; OR ‘ON  2019/11/12
"20140082227").PN. USPAT; 110:19 3
f USOCR; : é :

_FPRS; EPO;

JPO;

 DERWENT;

IBM_TDB

1S272.14 15268 and usb 'US-PGPUB;  AND ON  2019/11/12
USPAT; 110:19
'USOCR; % f 9

 FPRS; EPO;

JPO;

 DERWENT;

IBM_TDB

(("BEEL") near3 ("Koen")).INV.  US-PGPUB; ON  2019/11/12
5 - USPAT; : 10:19 3
usoc r

5273 14
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(("NIR") near3 ("Yoav")).INV. 'US-PGPUB;  OR ‘ON  2019/11/12
USPAT; 110:19 :
. USOCR : f :

(("LOUWET") near3 ("Filip")).INV.  US-PGPUB; ~ OR ON  2019/11/12°
; _USPAT; 110:19 :
-USOCR ' f ’

| ((COEN‘)near3('Gw").INV.  US-PGPUB; OR  ON  2019/11/12
USPAT; 110:19 :

152773 - "14344836" {US-PGPUB; OR ‘ON :2019/11/12:
: : i ‘USPAT; 10:19 5
‘USOCR; : : E

:FPRS; EPO;

1JPO;

. DERWENT;

- (US-20070033289-$ or US- 5 5 : 2 19/11/12§
-20130060662-$).did. or (US- ‘ g ~
- 8346753-%).did.

:5279:1 :S$278 and (driver) ‘US-PGPUB; OR :OFF 12019/11/12°
- USPAT; 110:19
USOCR; ' % z

'FPRS; EPO;

:JPO;

. DERWENT;

IBM_TDB

15280

,360

‘ (audio speaker) with (driver module) ' US-PGPUB; OR ‘OFF  2019/11/12:
-and (driver module) with (generic  USPAT; 110:19 '
- and specific) USOCR; : : ﬁ

'FPRS; EPOQ;

JPO;

: DERWENT;,

IBM_TDB

:5281:759 : 5280 and (adhoc ad adj hoc ‘US-PGPUB; OR ‘OFF  2019/11/12:

i -network$3 lan vpn wan) and (port  USPAT; 110:19 :
‘ peripheral) ‘USOCR; : 5 :

?  FPRS; EPO;

1JPO;

 DERWENT;

IBM_TDB

15282 637 15281 and (window microsoft US-PGPUB; OR OFF  2019/11/12
: - operat$3 near2 system) 'USPAT; 110:19 :
- USOCR; : : :
_FPRS; EPO;
:JPO;
' DERWENT; ; :
BM_TDB
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15281 and (window microsoft
- operat$3 near2 system kernel linux
- unix mac os adj x)

15283 662

S28425

"20070033289"

s29 282

:(US-20070033289-$ or US-
:20130060662-$ or US-
120040125777-% or US-
:20070065078-$ or US-
-20090247006-$ or US-
:20130054348-$).did. or (US-

1"20150169477"

- (audio near2 driver audio adj driver)
-and (hmi human near2 (machine
‘interface)) and (usb with (mass

. storage class))

US-PGPUB;
USPAT;
 USOCR;
'FPRS; EPO;

:JPO;

. DERWENT;
IBM_TDB

- US-PGPUB;
‘USPAT;

USOCR;
 FPRS; EPO;
:JPO;

. DERWENT;
IBM_TDB

- US-PGPUB;
USPAT;

 USOCR;
_FPRS; EPO;
JPO;
 DERWENT;

IBM_TDB 7

 US-PGPUB; 12019/11/12

USPAT;

' USOCR;

. FPRS; EPO;
:JPO;

. DERWENT;

8346753-%).did.

IBM_TDB
- US-PGPUB;
_USPAT

OrR

OFF

12019/11/12
110:19 1

2019/11/12
110:19 3

12019/11/12°
£10:19 :

110:19

12019/11/12.
1019

US-PGPUB;
USPAT;

 USOCR;
 FPRS; EPO;
JPO;
 DERWENT;

IBM_TDB
US-PGPUB;
 USPAT;
USOCR;
 FPRS; EPO;
JPG;

'DERWENT; :
BM_TDB
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52903 - 5289 and screen near2 scrap$4 ‘US-PGPUB; OR ‘ON :2019/11/12:
; ‘ USPAT; 110:19 f
{USOCR; ? 5 5

'FPRS; EPO;

:JPO;

 DERWENT;

IBM_TDB

‘(web data screen) near2 scrap$4 US-PGPUB; :OR ‘ON :2019/11/12:
: - USPAT; -10:19 3
USOCR; 5 : ?
. FPRS; EPO;
:JPO;
- DERWENT;
IBM_TDB

(web data screen) near2 scrap$4 ~ US-PGPUB;  AND ‘ON 12019/11/12°
USPAT; 110:19 f
-USOCR; : : :

'FPRS; EPO;

JPO;

 DERWENT;

IBM_TDB

2007137415" iUS-PGPUB; OR ‘ON 2019/11/12%
: USPAT; 110:19 :
:USOCR; ? : :
_FPRS; EPO;
:JPO;
. DERWENT;
IBV_TDB

15294 3 1"20070137415" US-PGPUB; OR ‘ON  2019/11/12:
: : ;  USPAT; 110:19 :
' USOCR; é :

. FPRS; EPO;

JPO;

. DERWENT;

IBM_TDB

1("20110023096" "20070033289"  US-PGPUB; OR ON  2019/11/12
"20140082227").PN.  USPAT; 110:19 :
i USOCR; é % z

'FPRS; EPO;

‘JPO;

. DERWENT;
: : ; :IBM_TDB : 3 ; 3
15296 2 1"20020174254" US-PGPUB;  OR ON  2019/11/12
: USPAT; 110:19 3
USOCR; % é i
:FPRS; EPO;
:JPO;
'DERWENT; | g
IBM_TDB

15293 15
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152971 (52935294 5295529) and screen  US-PGPUB;  OR ‘ON :2019/11/12:
i ' ‘near2 scrap$4 - USPAT; 110:19 :
- USOCR; % % z

 FPRS; EPO;

:JPO;

 DERWENT;

IBM_TDB

i (web data screen) near2 scrap$4 | US-PGPUB; AND ‘ON :2019/11/12:
: - USPAT; -10:19 3
USOCR; 5 ? ?

. FPRS; EPO;

:JPO;

- DERWENT;

IBM_TDB

15298 and (portable cellular pda 'US-PGPUB; OR ‘ON 12019/11/12°
- smartphone smart adj phone {USPAT; :10:19 f
:mobile) : USOCR; : : :

'FPRS; EPO;

JPO;

 DERWENT;

IBM_TDB

20020174254" US-PGPUB; OR ‘ON 2019/11/12
: USPAT; 110:19 :
:USOCR; ? : :
_FPRS; EPO;
:JPO;
. DERWENT;
IBV_TDB

1S301 9 ("20110023096" "20070033289"  US-PGPUB;  OR ON  2019/11/12

! 2 "20140082227").PN.  USPAT; 110:19 :
é  USOCR; é ;

 FPRS; EPO;

JPO;

 DERWENT;

IBM_TDB

15298 and usb 'US-PGPUB;  AND ‘ON  2019/11/12:
é - USPAT; 110:19 :

USOCR; % % :

 FPRS; EPO;

‘JPO;

. DERWENT;
; : IBM_TDB : ; 3
15303 14  (("BEEL") near3 ("Koen")).INV. 'US-PGPUB;  OR ‘ON  2019/11/12
: USPAT; 110:19 3
; ; ; - USOCR § ; § :
530415 (("NIR") near3 ("Yoav")).INV. US-PGPUB; OR ‘ON  2019/11/12:
? USPAT; 110:19 :
- USOCR f f :

5302 14
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(("LOUWET") near3 ("Filip")).INV.  US-PGPUB;  OR ‘ON  2019/11/12
USPAT; 110:19 :
. USOCR : f :

(("COEN") near3 ("Guy")).INV. 'US-PGPUB;  OR ON  2019/11/12°
; _USPAT; 110:19 :
-USOCR ' f ﬁ

"20150169477" 'US-PGPUB;  OR ON  2019/11/12
é USPAT; 110:19 3
USOCR; ? :

 FPRS; EPO;

JPO;

 DERWENT;

IBM_TDB

:5308:282 “(audio near2 driver audio adj driver) ' US-PGPUB; :OR ‘ON 1 2019/11/12¢
i -and (hmi human near2 (machine ~  USPAT; 110:19 :
interface)) and (usb with (mass USOCR; : f :
- storage class)) -FPRS; EPO;
JPO;
: DERWENT,
IBM_TDB

- S308 and screen near2 scrap$4 {US-PGPUB; OR ‘ON :2019/11/12:
 USPAT; 110:19 3
‘USOCR; : : :

' FPRS; EPO;

:JPO;

. DERWENT;

IBM_TDB

:S$310:16,592  (webdata screen) near2 scrap$4 ~ US-PGPUB;  OR ‘ON 1 2019/11/12:
! 2 5 USPAT; -10:19 :

USOCR; ; : ‘,

 FPRS; EPO;

:JPO;

. DERWENT;
- 5 BM_TDB 3 : 3
:S311:124 - (web data screen) near2 scrap$4 ~ US-PGPUB;  AND ‘ON  2019/11/12:
 USPAT; 110:19

{USOCR; : 2

_FPRS; EPO;

JPO;

. DERWENT;

IBM_TDB

1S312:15 1"2007137415" -US-PGPUB; :OR ‘ON - 2019/11/12:
5 - USPAT; 110:19 :
:USOCR; : : i
 FPRS; EPO;
:JPO;
: DERWENT;
IBM_TDB
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1S313:3 "20070137415" 'US-PGPUB; OR ON  2019/11/12
s :  USPAT; 110:19 f
-USOCR; ; ? 2

 FPRS; EPO;

:JPO;

 DERWENT;

IBM_TDB

'20110023096" "20070033289" ‘US-PGPUB; OR ‘ON - 2019/11/12:
"20140082227").PN.  USPAT; 110:19 :
USOCR; 5 : :

 FPRS; EPO;

:JPO;

. DERWENT;

IBM_TDB

"20020174254" 'US-PGPUB; OR ON  2019/11/12
USPAT; 110:19 f
' USOCR; : é ;

 FPRS; EPO;

JPO;

 DERWENT;

IBM_TDB

(S312S313S314 S315) and screen  US-PGPUB;  OR :ON 12019/11/12°
‘near2 scrap$4 “USPAT; 110:19 f
 USOCR; : % :

'FPRS; EPO;

:JPO;

. DERWENT;

IBV_TDB

:S317:124 - (web data screen) near2 scrap$4  US-PGPUB;  AND ‘ON :2019/11/12:¢
: : ;  USPAT; 110:19 :
‘USOCR; : :

 FPRS; EPO;

JPO;

. DERWENT;

‘IBM_TDB

:$317 and (portable cellular pda 'US-PGPUB;  OR :ON 2019/11/12:
‘smartphone smart adj phone - USPAT; : 10:19 :
“mobile) USOCR; : ; :
 FPRS; EPO;

‘JPO;

. DERWENT;
; ; ; IBM_TDB 3 ; :
1S319 2 1"20020174254" ‘US-PGPUB;  OR ON  2019/11/12
:  USPAT; 110:19 :
_USOCR; % z z
:FPRS; EPO;
:JPO;
' DERWENT; : :
IBM_TDB

5318 103
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153209 1("20110023096" "20070033289"  US-PGPUB;  OR ‘ON 2019/11/12:
: f 1"20140082227").PN. USPAT; 110:19 f
- USOCR; ‘ % :

'FPRS; EPO;

:JPO;

. DERWENT;

IBM_TDB

'$317 and usb 'US-PGPUB;  AND ON  2019/11/12°
: USPAT; 110:19 3
‘USOCR; : :

 FPRS; EPO;

:JPO;

. DERWENT;

IBM_TDB

((("BEEL") near3 ("Koen").INV.  US-PGPUB; OR ON  2019/11/12
USPAT; 110:19 f
USOCR | |

(("NIR") near3 ("Yoav")).INV. ‘US-PGPUB;  OR ON  2019/11/12
| USPAT; 10:19
USOCR 1 |

(('LOUWET") near3 ('Filip")).INV.  US-PGPUB; OR  ON  2019/11/12
_USPAT; 10:19
_USOCR ' f :

(("COEN") near3 ("Guy")).INV. 'US-PGPUB; OR ON  2019/11/12
: USPAT; 110:19 :
_USOCR ‘ 1 ‘

"20150169477" US-PGPUB; OR ON  2019/11/12
:  USPAT; 110:19 1
‘USOCR; ' : ‘
'FPRS; EPOQ;
JPO;
: DERWENT;,
- | BMTDB |
:5327:282 (audio near2 driver audio adj driver) US-PGPUB;  OR ‘ON  2019/11/12:
i -and (hmi human near2 (machine ~ USPAT; 110:19 :
‘interface)) and (usb with (mass ‘USOCR; : : :
. storage class)) .FPRS; EPO;
é JPO;
 DERWENT;
IBM_TDB

15328 3 15327 and screen near2 scrap$4 US-PGPUB; OR ‘ON - 2019/11/12:
: : : {USPAT; :10:19 :
USOCR; : |

 FPRS; EPO;
:JPO;
 DERWENT;
IBM_TDB

(web data screen) near2 scrap$4 ~ US-PGPUB; OR  ON  2019/11/12
| USPAT; 10:19
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- USOCR;
'FPRS; EPO;
:JPO;

. DERWENT;

web data screen) near2 scrap$4

5 5 12019/11/12:
USPAT; 110:19 :
USOCR; s % f
-FPRS; EPO;
- JPO;
' DERWENT;
5 3 5 IBM_TDB 3 : :
1$331.15 1"2007137415" US-PGPUB; OR ON  2019/11/12
: USPAT; 110:19 :

USOCR; s : z

_FPRS; EPO;

-JPO;

 DERWENT;

IBM_TDB

163323 -"20070137415" ‘US-PGPUB; OR ‘ON 12019/11/12:
: : i  USPAT; 110:19 3
- USOCR; i :

 FPRS; EPO;

:JPO;

 DERWENT;

IBM_TDB

("20110023096" "20070033289" US-PGPUB; OR ‘ON 2019/11/12§
-"20140082227").PN. {USPAT; :10:19 :
5 {USOCR; : : E

:FPRS; EPO;

:JPO;

' DERWENT;

IBM_TDB

"20020174254" 'US-PGPUB;  OR ON  2019/11/12
? {USPAT; :10:19 :
USOCR; % f

 FPRS; EPO;

:JPO;

- DERWENT;

: 5 IBM_TDB : ; g
:6335:1 (533153325333 S334)and screen  US-PGPUB;  OR :ON 12019/11/12:
5 § ‘near2 scrap$4 - USPAT; £10:19 f
USOCR; % i

 FPRS; EPO;

JPO;

. DERWENT;

‘IBM_TDB

webdata screen) near2 scrap$4  US-PGPUB; AND ~ ON  2019/11/12
f USPAT; 110:19 :
USOCR; 3 |

5336 124
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'FPRS; EPQ;
JPO;
 DERWENT;
IBM_TDB

:$337:103 : 5336 and (portable cellular pda ‘US-PGPUB; :OR ‘ON :2019/11/12:
: - smartphone smart adj phone - USPAT; :10:19 :
‘mobile) USOCR; ; 5 i
{FPRS; EPO;
1JPO;
 DERWENT;
IBM_TDB

15338 2 "20020174254" 'US-PGPUB;  OR ON  2019/11/12.
; : : USPAT; 110:19 :
USOCR; : ?
'FPRS; EPO;
:JPO;
 DERWENT;
IBV_TDB

163399 1("20110023096" "20070033289"  US-PGPUB; OR ON  2019/11/12
: 1"20140082227").PN. USPAT; 110:19 :
z USOCR; s : z
. FPRS; EPO;
JPO;
: DERWENT;
IBM_TDB

:5340: 5336 and usb ‘US-PGPUB; AND ‘ON :2019/11/12:
: ; USPAT; 110:19 f
{USOCR; : :

'FPRS; EPO;
:JPO;

. DERWENT;
‘IBM_TDB

'US-PGPUB; ON  2019/11/12
- USPAT; 110:19 :

(("NIR") near3 ("Yoav")).INV. US-PGPUB; OR ON  2019/11/12
: USPAT; 110:19 1
_USOCR f 1 ‘

"LOUWET") near3 ("Filip")).INV.  US-PGPUB;  OR ON  2019/11/12
USPAT; 110:19 :
_USOCR : f .

S34420  ((COEN)near3 ("Guy™).NV.  US-PGPUB; OR  ON  2019/11/12
- 'USPAT; 10:19
_USOCR f f :

15345 "20150169477" 'US-PGPUB;  OR ON  2019/11/12
- _USPAT; 10:19
USOCR; % :
'FPRS; EPO; ; z ;
JPO;

1$342 15

$343 14
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 DERWENT;
IBM_TDB

udio near2 driver audio adj driver) -
USPAT;
- USOCR;
_FPRS; EPO;
JPO;
. DERWENT;
‘IBM_TDB
US-PGPUB;
USPAT;
'USOCR;
‘FPRS; EPO;
JPO;
: DERWENT;
IBM_TDB
: US-PGPUB;
USPAT;
- USOCR;
‘FPRS; EPO;
1JPO;
 DERWENT;
IBM_TDB

12019/11/12°
: 10:19 :

-and (hmi human near2 (machine
“interface)) and (usb with (mass
. storage class))

sws

348 16,592

- (web data screen) near2 scrap$4

"2007137415"

("20110023096" "20070033289"
"20140082227").PN.

/$346 and screen near2 scrap$4

(web data screen) near2 scrap$4

© "0070137415"

US-PGPUB;

US-PGPUB;
USPAT;
"USOCR;
 FPRS; EPO;
:JPO;

. DERWENT;

US-PGPUB;
 USPAT;
USOCR;
'FPRS; EPO;
JPO;
 DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
 FPRS; EPO;
JPO;
 DERWENT;
IBM_TDB

12019/11/12
10:19 3

- US-PGPUB;
USPAT;
USOCR;
 FPRS; EPO;
JPO;
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oR

oR

AND

OR

ON

12019/11/12.
:10:19 :

12019/11/12
:10:19 :

12019/11/12
110:19 3

12019/11/12
110:19 3

12019/11/12
10:19 :



 DERWENT;
IBM_TDB

12019/11/12
:10:19 :

s341

355124 (web data screen) near2 scrap$4

- "20020174254"

(S350 5351 5352 5353) and screen

- near2 scrap$4

- 5355 and (portable cellular pda
- smartphone smart adj phone
- mobile)

"20020174254"

(20110023096' 120070033289"

"20140082227").PN.

§5355 and usb

US-PGPUB;
{USPAT;
-USOCR;
_FPRS; EPO;
JPO;

. DERWENT;
IBM_TDB
US-PGPUB;
USPAT;
:USOCR;
{FPRS; EPO;
JPO;

: DERWENT;
IBM_TDB

- US-PGPUB;
USPAT;
USOCR;
{FPRS; EPO;
1JPO;
 DERWENT;
IBM_TDB

12019/11/12°
110:19 :

: US-PGPUB;
{USPAT;
‘USOCR;
 FPRS; EPO;
:JPO;

. DERWENT;

US-PGPUB;
USPAT;
'USOCR;
'FPRS; EPO;
JPO;
 DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
 FPRS; EPO;
JPO;
 DERWENT;
IBM_TDB

12019/11/12
10:19 3

- US-PGPUB;
USPAT;

' USOCR;
.FPRS; EPO;
JPO;
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oR

AND

OR

OR

ON

12019/11/12
:10:19 :

12019/11/12
110:19 3

12019/11/12
110:19 5

2019/11/12
10:19



 DERWENT;
IBM_TDB

12019/11/12
:10:19 :

1S360 14

S361 15 (("NIR™) near3 ("Yoav")).INV.

S36214

(("COEN") near3 ("Guy")).INV.

S3643

(US-20070033289-$ or US-
:20130060662-%).did. or (US-
:8346753-%).did.

365 and (driver)

371360

:and (driver module) with (generic
- and specific)

S368 759
i i -network$3 lan vpn wan) and (port
- peripheral)

5368 and (window microsoft
-operat$3 near2 system)

(CLOUWET) near3 (Fiip") NV,

(audio speaker) with (driver moduke)

S367and (adhocadadjhoc

US-PGPUB;
USPAT;
_USOCR

12019/11/12°
:10:19 3

- US-PGPUB;
USPAT;
USOCR
US-PGPUB;
USPAT;
- USOCR

12019/11/12°
110:19 :

US-PGPUB;
USPAT;
_USOCR

- US-PGPUB;
USPAT;
‘USOCR;
 FPRS; EPO;
:JPO;

. DERWENT;
IBM_TDB

12019/11/12°
£10:19 5

- US-PGPUB;
_USPAT

US-PGPUB;
_USPAT;
USOCR;
'FPRS; EPO;
JPO;

: DERWENT;
IBM_TDB
US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
- JPO;
 DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
 FPRS; EPO;
1JPO;
 DERWENT;
IBM_TDB

12019/11/12
10:19

US-PGPUB;
_USPAT;
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R

OrR

OR

ON

OFF

OFF

OFF

2019/11/12.
110:19 :

2019/11/12.
110:19 :

12019/11/12°
10:19

12019/11/12.
10:19 :

2019/11/12
10:19



'FPRS; EPQ;
JPO;
 DERWENT;
IBM_TDB

:$370:662 - 5368 and (window microsoft ‘US-PGPUB; OR ‘OFF  2019/11/12:
: -operat$3 near2 system kernel linux - USPAT; :10:19 :
“unix mac os adj x) USOCR; ; 5 i
{FPRS; EPO;
1JPO;
 DERWENT;
IBM_TDB

1S371 25 '$370 not S369 'US-PGPUB;  OR OFF  2019/11/12.
: : f  USPAT; 110:19 :
USOCR; : ?
'FPRS; EPO;
:JPO;
 DERWENT;
1BM_TDB

153727 "20070033289" 'US-PGPUB;  OR OFF  2019/11/12
: USPAT; 110:19 :
USOCR; é é 2
 FPRS; EPO;
JPO;
 DERWENT;
IBM_TDB

:"14344836" US-PGPUB; OR ‘ON 1 2019/11/12:
5 - USPAT; 110:19 :
:USOCR; ? :

-FPRS; EPO;
:JPO;

. DERWENT;
IBM_TDB

- (US-20070033289-% or US- : : ON  2019/11/12

120130060662-$ or US- USPAT 110:19 :

120040125777-$ or US- % % % r

1 20070065078-$ or US-

1 20090247006-$ or US-

120130054348-$).did. or (US-

1 8346753-%).did. 5 5 g : :
1"20110180380" US-PGPUB; OR ‘ON  2019/11/12
? - USPAT; 110:19 f

USOCR; s % z

'FPRS; EPO;

1JPO;

- DERWENT;

IBM_TDB

"20100064063" 'US-PGPUB;  OR ON  2019/11/12°
s _USPAT; 110:19 f
USOCR; ; z

'FPRS; EPO;

1S373.
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JPO;
 DERWENT;
IBM_TDB

. "8756348" ‘US-PGPUB; :OR ‘ON - 2019/11/12:
5 - USPAT; :10:19 :
- USOCR; : : f

_FPRS; EPO;

:JPO;

. DERWENT;

IBM_TDB

15378 3 - "8756348".PN. 'US-PGPUB;  OR ‘ON 2019/11/12°
: - USPAT; i 110:19 :
- USOCR; : é i

_FPRS; EPO;

. JPO;

- DERWENT;

IBM_TDB

:5379:48 -"0189156" "2010105335" 'US-PGPUB;  OR ‘ON 12019/11/12:
5 1"20100302454" ‘USPAT; -10:19 :
: ‘USOCR; : 5 i

'FPRS; EPO;

JPO;

: DERWENT;

IBM_TDB

"0189156" US-PGPUB;  OR ON  2019/11/12
i - USPAT; 110:19 :
USOCR; % |

FPRS; EPO;

-JPO;

 DERWENT;

IBM_TDB

'2010105335" "20100302454") {US-PGPUB; :OR ‘ON :2019/11/12:
: USPAT; ; 10:19
USOCR; é |

 FPRS; EPO;

1JPO;

DERWENT;

IBM_TDB

("2010105335" "20100302454").pn.  US-PGPUB;  OR ON  2019/11/12
5 USPAT; 110:19 '
USOCR; : s f

 FPRS; EPO;

:JPO;

 DERWENT;

IBM_TDB

:15383:0 :"14725401".pn. US-PGPUB; OR ‘ON 12019/11/12°
? USPAT; 110:19 :
USOCR; f é :
- FPRS; EPO;
- JPO;
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 DERWENT;
'1BM_TDB

20150263905" US-PGPUB;  OR ON  2019/11/12
:  USPAT; ; 110:19 ~
'USOCR; % % z
'FPRS; EPO;
IPO;
 DERWENT;
IBM_TDB

:S385:6 :("20090064302" US-PGPUB; OR ‘ON 2019/11/12%

o "20100066806").pn. USPAT; 1019
5 ‘USOCR; f 5 f

 FPRS; EPO;

JPO;

: DERWENT;

IBM_TDB

:5386:30 -("20100064063" "2013037979" -US-PGPUB; OR ‘ON :2019/11/12:
5 1"2008165007" "2000242257") - USPAT; :10:19 :
USOCR; i i

{FPRS; EPO;

1JPO;

 DERWENT;

IBM_TDB

-"I8" and (peripheral endpoint :US-PGPUB; OR ‘ON :2019/11/12:
-module speaker webcam webadj  USPAT; :10:19 '
- camera webcamera multimedia muli USOCR; : f :

‘adj media) with (bus interface -FPRS; EPO;

- network select$5 switch$3).cim. - JPO;

; : DERWENT;

(driver software processmethod) ~ US-PGPUB;  OR ‘ON 12019/11/12:
- with (generic install$5 pre adj - USPAT; 110:19 :
“install$5 windows linux osx apple USOCR; 5 : i

- operat$3 near2 system).dm.  FPRS; EPO;

JPO;

' DERWENT;

IBM_TDB

:5389:28,974  S388 and (peripheral endpoint 'US-PGPUB;  OR ‘ON 12019/11/12°
: - module speaker webcam webadj  USPAT; 110:19 :
- camera webcamera multimedia muli | USOCR; 5 : 5
- adj media) with (bus interface .FPRS; EPO;
‘network select$5 switch$3).clm. -JPO;
 DERWENT;
IBM_TDB

:5390:75 15389 and (mass adj storage with ~ US-PGPUB;  OR :ON 12019/11/12°

i i *(driver function$5) screen near2 USPAT; - 10:19 :
- scrap$4).clm. "USOCR; ; 5 :’

s 'FPRS; EPO;

JPO;
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 DERWENT;

S39215

"20110188391" "20110092198"

so3s (oonoser

"20110092198").pn.

"20070162661" | "20080088634" |
"20080182518" | "20090023475" |
"20090029647" | "20090251621" |
"20100022274" | "20100077021" |
"20100091987" | "20100115145" |
"20100154014" | "20100297964" |
"20100309896" | "20110010470" |
"20110010607" | "20110038005" |
"20110210983" | "6601087" | |
"7584313" | "7762470" | "8069465"
| "8327410" | "8521926" | é
"8601470" | "8717599" |
"8896656").PN.

S400 and (driver audio speaker
. conference teleconference)

5400 and (driver audio speaker
. conference teleconference) with
- (generic proprietary unique
-intellectual property)

389 and (mass adj storage with

IBM_TDB

: ‘US-PGPUB;  OR ON
- (driver function$5) and screen near2 . : :
scrap$4).clm.

USPAT;

USOCR;
'FPRS; EPO;

- JPO;
. DERWENT;

'1BM_TDB

US-PGPUB; OR  ON
USPAT;

‘USOCR;
 FPRS; EPO;
JPO;

: DERWENT;
IBM_TDB

[ e
USPAT;
USOCR;

' FPRS; EPO;
1JPO;

'20030120849" | "20060233191" |

 DERWENT;
IBM_TDB

US-PGPUB;  OR ON

_USPAT

'US-PGPUB; OR ON
USPAT; :
USOCR;

'FPRS; EPO;
:JPO;
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 DERWENT;
IBM_TDB

'US-PGPUB; OR ‘ON
USPAT; '
- USOCR;
_FPRS; EPO; i
JPO;

327

12020/05/14:
113:15

12019/11/12.
:10:19 :

2019/11/12
:10:19 :

12019/11/12
110:19 3

- 2020/05/14:
: 12:31 :

12020/05/14:
113:10 :



 DERWENT;
‘IBM_TDB

US-PGPUB;
 USPAT;
 USOCR;
'FPRS; EPO;
IPO;
 DERWENT;
IBM_TDB

S404 212

1"20070033289" |
:"20100064063" |
-"20120054372" |
."20100091987" | "7762470" |
1"20050036509" | "20090046139" |
:"8316138" | "20090092198" |
:"20090300520" | "20110150433" |
:"20100302454" | "20090247006" |
1"20110188391" | "20100077021" |
:"20110010470" | "20110038005" |
:"20020196378" | "20070005809" |
1"20070244970" | "20060233191" |
-"20110210983" | "7584313" |
:"8521926" | "20040263636" |
1"20090198839" | "20130050254" |
:"20090064302" | "20070033289" |
-"20130060662" | "8346753" |
:"20110092198" | "20030120849" |
1"20090029647" | "20090251621" |
:"20100022274" | "20100115145" |
:"20100154014" | "20100087139" |
1"20110023096" | "20090235170" |
:"20110180380" | "20100066806" |
:"20090189981" | "20070162661" |
1"8327410" | "8601470" |
:"20060031779" | "20140082227" |
-"20070109410" | "20100066806" |
:"20110078716" | "20040125777" |
1"20130054348" | "6601087" |
:"8896656" | "20100302130" |
-"20130067121" | "20050015719" |
:"20110179182" | "20020174254" |
1"20040128354" | "20110092198" |
:"20080182518" | "20100297964" |
1"20110010607" | "8069465" |
:"8717599" | "20060095376" |
-"20110115689" | "20050122392" |
-"20070065078" | "20090064302" |
1"20080088634" |
:"20100309896")".PN"

:("20120331509" | "6966035" |
-"20070033289" | "20100332663" |
1"20100064063" | "20110188391" |
:"20120054372" | "20090023475" |
-"20100091987" | "7762470" |
-"20050036509" | "20090046139" |
1 "8316138" | "20090092198" |
:"20090300520" | "20110150433" | : § : :
:"20100302454" | "20090247006" | : : 2 §

'20120331509" | "6966035" |

"20100332663" |
"20110188391" |
"20090023475" |

US-PGPUB;
 USPAT;
 USOCR;
'FPRS; EPO;
JPO;
 DERWENT;
IBM_TDB

OR ON  2020/05/14

:14:26

OR ON  2020/05/14

:14:39

Page 950 of 1327



1"20110188391" | "20100077021" |
1"20110010470" | "20110038005" |
"20020196378" | "20070005809" |
"20070244970" | "20060233191" |
1"20110210983" | "7584313" |
"8521926" | "20040263636" |
1"20090198839" | "20130050254" |
1"20090064302" | "20070033289" |
1"20130060662" | "8346753" |
"20110092198" | "20030120849" |
1"20090029647" | "20090251621" |
1"20100022274" | "20100115145" |
1"20100154014" | "20100087139" |
"20110023096" | "20090235170" |
1"20110180380" | "20100066806" |
1"20090189981" | "20070162661" |
"8327410" | "8601470" |
"20060031779" | "20140082227" |
1"20070109410" | "20100066806" |
1"20110078716" | "20040125777" |
"20130054348" | "6601087" |

- "8896656" | "20100302130" |
1"20130067121" | "20050015719" |
"20110179182" | "20020174254" |
1"20040128354" | "20110092198" |
1"20080182518" | "20100297964" |
"20110010607" | "8069465" |
"8717599" | "20060095376" |
1"20110115689" | "20050122392" |
1"20070065078" | "20090064302" |
"20080088634" |
"20100309896").PN.

154050 1$400 not S404 'US-PGPUB; OR ‘ON  2020/05/14
? : % USPAT; é ; -14:40 f
USOCR; : % ;

.FPRS; EPO;

JPO;

. DERWENT;

IBM_TDB

:S406:18 -"20020054044" ‘US-PGPUB; OR ‘ON - 2020/06/20:
5 - USPAT; -19:38 :
USOCR; : |

'FPRS; EPO;

JPO;

: DERWENT;

((smart adj technology) (smartadj ' US-PGPUB;  OR ‘ON 1 2020/06/20°
-technology).as.) and linq with "USPAT; 120:24 :
- ((meeting conference ball - USOCR; : ? f

- participant) and (wifi wireless$2 wire - FPRS; EPO;

- adj less$2 radio frequency link)) -JPO;
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 DERWENT;
IBM_TDB

smart adj technology) (smartadj  US-PGPUB;  OR ‘ON 1 2020/06/20:
technology).as.) and ling with - USPAT; ; . 20:24

- ((meeting conference ball -USOCR; : : §

- participant) )  FPRS; EPO;

IPO;

. DERWENT;

IBM_TDB

:5409:2 - ((smart adj technology) (smartadj  US-PGPUB;  OR ON 1 2020/06/20°
i “technology).as.) and linq with ( (wifi | USPAT; - 20:25 :
- wireless$2 wire adj less$2 radio ‘USOCR; : : :
-frequency link)) 'FPRS; EPOQ;
JPO;
: DERWENT;
BM_TDB

:5410:2 -banerjee.inv. and ling ;US PGPUB ‘OR ‘ON :2020/06/20:
: _USPAT; 120:36 f
- USOCR; ' : :
{FPRS; EPO;
1JPO;
 DERWENT;
IBM_TDB

EAST Search History (Interference)

Ref Hts ~  SearchQuery ~ DBs Defaut Plurals Time
-] 2 : - Operator ¢ Stamp

i 5193 337, 912 (driver software process method) with ~ : US- ‘OR ON :2018/11/26

: : ‘(generic install$5 pre adj install$5 ‘PGPUB; 112:27 :
- windows linux osx apple operat$3 near2 : USPAT ? ?
“system).clm.

j Sl94 173, 044 (GO6F$ HO4L$ HO4M$).CPC. and Us- :OR :ON :2018/11/26
: : ;(perlpheral endpoint module speaker  : PGPUB; :12:41 :
:webcam web adj camera webcamera {USPAT :
- multimedia multi adj media) with (bus
‘interface network select$5
§SW|tch$3) clm.

:S195: 17,887 :S194 AND (drlver software, process US- OR 'ON 12018/11/26 -
: i i method) with (generic install$5 pre adj : PGPUB; i :12:42 :
.install$5 windows linux osx apple USPAT : :
-operat$3 near2 system).dm. %

S195 and (mass adj storage with (driver : Us- 'ON 12018/11/26
-function$5) and screen near2 { PGPUB; f :12:43 '
;scrap$4) clm. =

5195 and (mass adj storage with (driver - ON  2018/11/26
-function$5) screen near2 scrap$4).dm. : PGPUB; :12:43 f
3 - USPAT ' :
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1S198 59

S394 364, 447 (d river software process method) with
: : (generic install$5 pre adj install$5
windows linux osx apple operat$3 near2 :

55397 12
§s398 72

§s399 60

system) cim.

: 84,345 - (GO6F$ HO4L$ HO4M$) CPC.and

: : (peripheral endpoint module speaker
‘webcam web adj camera webcamera
‘multimedia multi adj media) with (bus
‘interface network select$5
;switch$3) clm.

-S$395 AND (driver software process

10/1/202012:18:05 PM
C:\Users\cbartels\Documents\EAST\Workspaces\16852790partTwo.wsp

- method) with (generic install$5 pre adj
.install$5 windows linux osx apple
. operat$3 near2 system).dm.

:5396 and (mass adj storage with (drlver
-function$5) and screen near2
:scrap$4).cim.

:5396 and (mass adj storage with (driver
gfunct|0n$5) screen near2 scrap$4).dm.
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JC.A.B/23 European Office Action in corresponding European Application No. 16170760.9-1216, dated April 2, 2019. |:|
24 Non-Final Office Action in corresponding U.S. Reexamination No. 90/014,088, dated September 25, 2018. ]
25 Final Office Action in corresponding U.S. Reexamination No. 90/014,087, dated January 22, 2019. |:|
26 Chinese Office Action in related Chinese Application No. 2012800013542 X, dated January 2, 2019. Xl

27 https://iwww.infocus.com/resources/documents/User-Guides/Liteshow-3-UserGuide.pdf, accessed October 3, 2018. ]

28 hitp-/fesupport_epson-europe.com/ViewArticle. aspx?Ing=sv- D
SE&kbid=328038&data=bOUC02FRIftu7YFtMOBp2mpSKntPq1A26Wyw&cl=1, accessed July 8, 2017

29 BIPO Office Action in corresponding app. CN 201280074077 .2 dated August 23, 2018. X
30 [Dffice Action in corresponding app. 15/449,048 dated October 12, 2018. ]
31 BIPO Office Action in corresponding app. CN 201280001542 X dated July 30, 2018. X|
32 FPO Office Action in corresponding app. EP 12759440.6-1204 dated August 9, 2018. ]
—¥
/c.a.8/ |33 |[EPO Office Action in corresponding app. EP 12775162.6-1204 dated August 9, 2018. ]
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Receipt date: 04/20/2020 16/852,790 ~ GAU: 2184
Application Number
Filing Date 2020-04-20
INFORMATION DISCLOSURE First Named Inventor l Koen Simon Herman BEEL
STATEMENT BY APPLICANT B
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ TBD
Attorney Docket Number ‘ BEEL3004CTL
JC.A.B 34 [Dffice Action in corresponding app. 14/725,401 dated September 10, 2018. |:|
35 [Office Action in corresponding app. 90/314,087 dated September 4, 2018. ]
36 [Dffice Action in corresponding app. 16/034,846 dated October 7, 2019. ]
37 [Dffice Action in corresponding app. 14/344,830 dated September 27, 2017. |:|
38 Dffice Action in corresponding app. 14/344,830 dated October 6, 2016. ]
39 [Chinese Notice on Reexamination in corresponding Chinese Application No. 201280074077 .2, dated March 31, 2020. Xl
40 Furopean Office Action in corresponding European Application No. 12775162.6, dated April 14, 2020. ]
41 Brazil Office Action in coresponding Brazil Application No. BR112014026147-4, dated April 8, 2020. X
¥
/c.a.8/|42 |Prazi Office Action in corresponding Brazil Application No. BR12201:5022158-7, dated April 8, 2020. X
If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE
Examiner Signature /CHRISTOPHER A BARTELS/ Date Considered ‘ 10/01/2020
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.
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Receipt date: 04/20/2020

16/852,790 - GAU:

2184

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date 2020-04-20

First Named Inventor l Koen Simon Herman BEEL
Art Unit | 2184

Examiner Name ‘ TBD

Attorney Docket Number ‘ BEEL3004CTL

English language translation is attached.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if]
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Receipt date: 04/20/2020 16/852,790 ~ GAU: 2184
Application Number

Filing Date 2020-04-20

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor l Koen Simon Herman BEEL
Art Unit ‘ 2184

Examiner Name ‘ TBD

Attorney Docket Number ‘ BEEL3004CTL

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

] any individual designated in 37 CFR 1.56(c) more than three menths prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature [Thomas Leef Date (YYYY-MM-DD) 2020-04-20
Name/Print THOMAS LEE Registration Number F56396

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.A.B/
Page 970 of 1327



Receipt date: 04/20/2020 16/852,790 - GAU: 2184

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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STATEMENT BY APPLICANT
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( Not for submission under 37 CFR 1.99)

Examiner Name | Bartels, Christopher A.

Attorney Docket Number ‘ BEEL3004C/TL
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Application Number 16852790
Filing Date 2020-04-20

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Koen Simon Herman BEEL

Art Unit ‘ 2184

Examiner Name | Bartels, Christopher A.

Attorney Docket Number ‘ BEEL3004C/TL

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 801.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 3 Applicant is to place a check mark here if
English language translation is attached.
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Application Number 16852790

Filing Date 2020-04-20

INFORMATION DISCLOSURE

First Named Inventor | Koen Simon Herman BEEL

STATEMENT BY APPLICANT ———— ‘2184

( Not for submission under 37 CFR 1.99)
Examiner Name | Bartels, Christopher A.

Attorney Docket Number ‘ BEEL3004C/TL

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)}(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 {p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature [Thomas Lee/ Date (YYYY-MM-DD) 2020-08-06

Name/Print THOMAS LEE Registration Number b6396

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upeon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authaority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information soclicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related o a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 2.1.18

Page 976 of 1327




HEspacenet — search results Page lof |

%\\\\\
\\S‘ ‘:‘Ss

CN1525300A System and method for real-time whiteboard streaming

'/1/////

Espacenet

Applicants: MICROSOFT CORP [US]
Inventors: HE LI-WE!LZHANG ZHENGYOU

Classifications:
iPC GO8T1/00; GOSTS/00; GO6TS5/20; HO41.28/06; HO4NT/15; (IPC1-7). GOBF3/033;

CPC ADIKE1/10 (KR); E02B3/14 {KR); HO4L25/06027 (EP); H04L.65/4048 (EP);
HO4L87/38 (EP}; HO4ANT/18 (EP}Y;

Priorities: US44868303P 2003-02-24; US46308803A 2003-06-17
Appiication: ON1525300A-2004-02-24
Publication: CN1525300A-2004-08-01

Published as: CN1324444C; CN1525300AEP1460851A2; EP1460851A3; JP20042608234; JP448234882;
KR100955218B1,; KR20040076216A; US2004168768A1; UST22484782

System and method for real-time whiteboard streaming
Abstract

A is used for the technology of using flowing in the network environment conveying the content of the white
board to system and method of the computational unit. This invention is that one kind produces technical
expansion o white board picture, in order to offer the based on network goal meeting to cooperate. In one
embodiment of this invention, each nelwork customer can receive audio frequency conient and white board
content (video image). in another embodiment, each networks the cusiomer and sends content of the audio
frequency and note content, content of this nole reveals alone that on the white board picture, or is produced
from the real white board. The technological content flows in this o set up and cooperate on the cuiside on the
framework.

hitps://worldwide espacenet. com/patent/search/family/032830034/publication/CN1525300A... 8/5/2020
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WRAGETHRERNARMOTEERELR, WAANNETTE
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W EFR, CRARBERELERNFZATETRESENBAETESE
. ETHMBRET, BHFE—PHHRR,

THERRERREMFENRSESHEY D 4 M FESSAR: 1D 4%
M, KEMEFMRTARRER. WRRENRIT (stroke cell) ; 2) FHE
HRERVBANERLE, dEERFAHTEEIENE (WA R) NE
X 3) HRCREAE, WA ARSI AR KEHTEE: O WL,
TR EE L AR,

WARAFENREN T ERVRR B aREGYSENFI RN —RAR
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Video frequency meeting shared white plate realizing method based on Internet
Abstract

A realization method for TV conference shared white panel based on internet includes: a. A client sends a
connection request to a server which generates SK answering the said required client and joins it in the tail of a
chained list, b. The clieni draws on its plate and carries out vector sequential process {o the drawings to be sent
o Internet via its SK port, C. After receiving the said upbound data, the server reproduces the drawing on its
plate by counter-sequential process and reviews the said chained list to transfer the data to all the shared clienis
via related SK ports. d. The shared client receives the said data and reproduces the drawings on the plate by
counter-sequential process.
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Audio network systam
Abstract

An audio network system allows any two nodes among a plurality of nodes to transmit and receive audio data to
and from each other. The plurality of the nodes are connected in loop so as to allow transmission of the audio
data in loop manner through the plurality of the nodes; and the transmission of the audio data is performed in
one direction from an upstream node {o a downstream node. One of the plurality of the nodes is set as a master
node and the other nedes are set as slave nodes. The master node periodically transmits a packet of frame data
containing the audio data every sampling period, such that the packet transmitied from the master node
circulates through the plurality of the nodes to refurn to the mastar node within one or more sampling period. The
packet has a specific data length and includes an audio data storage region divided into a plurality of blocks
corresponding to a plurality of channels, such that each of the blocks stores audio data of the corresponding
channel.
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http://www.balcom.co.jp/cobranet.htm

[HAEE MR 2]

http:/fwww.sonyoexford.co.uk/pub/supermac/

[HET R SR 2]

http://www/ethersound.com/news/getnews.phpZenews_key=101

FEAF—F AR SR, B L3R Ethernet FrEHAT LS. 7
Ethernet AT, S RIYELRDIR T 1526 7715,
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AR L

BB
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% WL BRI AR T D R A R R

el s A 3 HENE e (WD BEESY, A8 MR A GERE
iﬁ%?&ﬁﬁ¢ﬁkﬁfﬂ%mﬁm,Tﬁﬁﬁﬁ%ﬁﬁw%ﬁ%é?
B, PHATAEESEEEMEKSE, e iz MRIEFENC (BUEG
F R R .

FEElE 106 EERT A B102, FlaL, HuiEEEs 106 RS T
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System, method and device for using meeting connection expanding unlimit regional network
Abstract

A system, method, and apparatus are disclosed whereby a wireless Personal Area Network (110,160) such as a
Bluetooth piconet may be extended o a remote location beyond the normal range by means of a conferencing
connection {145). The conferencing connection (145) may comprise, for exampie, one or more [SDN lines or an
P connection between two or more conference endpoints (100, 150). The broadband connection may include a
video channel, an audio channel, a conirol channel, and a Bluetosth channel.
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Device for realizing interactive communication of white board {elevision information among multiple users by
wireless transmission

Abstract

The invention discloses a method for realizing interactive communication of white board television information
among multiple users by wireless transmission. A davice for implementing the method comprises a white board
television server, handwrite control display terminals, wireless communication modules, a data storage module
and a remote controller, and is characterized in that: a plurality of handwrite control display terminals and the
white board television server are provided with the wireless communication modules; the white board television
server is staried by a user to start a white board television function; the handwrite control display terminals
request to be connected with the television server through a wireless display (Wi-Di) communication mode; the
server is controlied by the remote controller 10 receive a connection request; after the connection is established,
one of the handwrite control display terminals transmits a server control right request to the {elevision server;
and the server receives the request through the remote controlier and a shared data region is opened. The
handwrite controf display terminals transmit the information {o be written {o the white board television server
through the Wi-Di communication mode and newly uploaded information is stored in the data storage module of
the {elevision server by using the remnote controller so as to finish data updating. Multi-user interactive
communication can be realized in a television conference through the equipment; and users can simultanecusly
share the information resource, update the information on the server and immediately store and issue the
information.
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Notice

This transiation is machine-generated. It cannot be guaranteed that it is intelligible, accurate, complete, reliable or

fit for specific purposes. Critical decisions, such as commercially relevant or financial decisions, should not be
hased on machine-trauslation cutput.

DESCRIPTION CN102088593A

1 The invention discloses a MPEG4 compressed video transmission comimunication system based on Bluetooth
3.0 specification, which mainly solves the problems of low communication fluency and single function mode
of the existing video transmission system. The communication systern includes a Bluetooth control module, a
video acquisition module, an audio acquisition and playback module, an ARM-side processing control
module, a DSP-side video codec module, an interface operation module, and an external storage module; the
ARM-side processing control module receives the audio acquisition and playback module and The audio and
video data collected by the video acquisition module, the DSP end video codec module encodes and decodes
the data sent by the ARM end processing control module and stores the encoded video data in the external
storage module, and sends the data to be transmitted through the Bluetooth control module Or receive,
display video data and user graphical interface through the interface operation module. The invention has
multiple functional modes, adapts to a variety of different environments, and can be used for medium and
short distance self-organizing network video and voice transmission.

22 MPEG4 compressed video transmission communication systein and method based on Bluetooth 3.0
specification

24 Technical field

25 The invention belongs to the field of wireless communication technology, and relates to video compression
technology and real-time video and voice transmission, in particular to a video transmission communication
system using Bluetooth 3.0 wireless transmission technology, which can be used for medium and short
distance self-organized network video and voice transmission.

26 Background fechnique

30 2009 On April 21, 2005, the Bluetooth Technology Alliance officially promulgated version 3.0 of the Bluetooth
Core Specification as a new generation of Bluetooth technology standard specifications. The core of Bluetooth
3.0 is a new alternate radio frequency technology AMP, which allows the Bluetooth protocol stack to
dynamically select the correct radio frequency for any task. Bluetooth 3.0 has the advantage of high
trauswission speed. By integrating the "802.11PAL" protocol adaptation layer, Bluetooth 3.0 can call
802.11Wi-Fi to achieve high-speed data transmission when needed, and its data transmission rate can be
increased to 24Mbps, which is Bluetooth 2.0 Eight times.

37 I recent years, wireless information coromunication has becoroe an indispeusable part of people's lives, and
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