
53.10 Host discussion mode; 

S3.11 Whether the host announces the end, if not 53.12, if so, end; 

S3.12 Whether the host designated the use, if not 53.13, if so 53.15; 

53.13 Speaker application; 

S3.14 The host confirms whether to approve, if not 53.13, if so 53.15; 

S3.15 Speakers use cloud conferences to send high-definition conference TV streams to the display cloud; 

Whether 53.16 is completed or someone requested interruption; if not, 53.15; if so, 53.11; 

(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 / c / LCFS Model, important issues and content with priority service 
rights (PR) namely M / M / c / PR model, secondary important issues and content random service (STRO) 
namely M / M / c / SIRO model, remaining general issues and content The first-come-first-served (FCFS) or M / 
M / c / 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 arc c 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 k, then there is a power dispatch in At time. The probability of a message flow event arriving is P1 
),,At, and the probability of a power dispatch message flow event leaving within At time is ql = ),,At; 

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 (14,40; 
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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 4At) 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 POkOtuOt; 

Then PO = PO (14At) + P1 (1-1At) uAt + POku (At)2 

= k130 / u: Ignore the second-order small amount, finishing P1 

(5)When there are n power dispatch message flow events and 1 c, it can 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-12‘,At ( 1-nuOt); 

(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 -kAt) [(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-kAt) ( 1-nuOt); 

(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 P112‘,AtnuAt; 

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

(a) Pn-1 (kAt) (1-cµAt) 

(b) Pn + 1 (1-kAt) (cµAt) 

(c) Pn (1-kAt) (1-cµAt) 

(d) Pn (kAt) cµAt 

From the above formula: 

The steady-state probability of the solution is: 

Only when / cµ 1, 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 c) power dispatch message flow events in the system, the service rate of the 
system is nµ; when there are c power dispatch message flow events in the system, the service rate of the system 
reaches the maximum value cµ; When the number of power dispatching message flow events in exceeds c, 
because c service desks are busy, the remaining power dispatching message flow events must be queued, and the 
service rate at this time is still cµ; 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; 

Wq: 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; 

average arrival rate; 

µ: 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; 

P0: 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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"clouded" to realize the sharing of display and display resources and display and display of conferences are 
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 arc 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. 
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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 conununication 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 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 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 

BEEL Examiner: BARTELS, CHRISTOPHER Inventorship: 

2184 16/852790 Serial No.: Group Art Unit: 

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

ELECTRONIC TOOL AND METHODS WITH AUDIO FOR MEETINGS Title: 

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

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; 

c) reading the audio data from the port using an audio device on the external peripheral 

device, 

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: 

2 
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U 1114111,411 1.1.11l,11(tVl , UV V 1VV, 

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; 

3 
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[[b)]] 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 in a 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 resentin the external eriheral deice to the rocessin deice as a hman p g p p v p g v u 

111LV11U.VV UV v 

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

and 

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. 

4 
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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. 

5 
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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)]] 0 setting up one of an  audio communication between the peripheral device and the 

processing device and setting up  a display  data communication between the peripheral device 

and the processing device via the human interface device; 

[[c)]] L1) the peripheral device being configured to connect the processing device to a 

communications network via the wireless transceiver; 

[[d)]] 0 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; 

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. 

6 
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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. 

ections - 35 U.S.C. § 103 Claim Re 

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. 

7 
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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—ADV202) 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 
(SDRAM+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 

8 
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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 iOS. 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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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. 

Respectfully submitted, 

HAMRE, SCHUMANN, MUELLER & 
LARSON, P.C. 
45 S. 7th St., Suite 2700 
Minneapolis, MN 55402 
(612) 455-3800 

Dated: July 13, 2021 By: /Thomas Lee/ 
Thomas Lee 
Reg. No.: 66,396 
TL/aj s 
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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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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 the Freedom of Information Act requires disclosure of these record s. 

2. 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. 

3. 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. 

4. 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). 

5. 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. 

6. 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)). 

7. 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. 

8. 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. 

9. 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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International Application Number: 
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Koen Simon Herman Beel First Named Inventor/Applicant Name: 
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Thomas J. Moore/Shelly Darrenkamp Filer: 

Thomas J. Moore Filer Authorized By: 

BEEL3004C/TL Attorney Docket Number: 

28-MAY-2021 Receipt Date: 

20-APR-2020 Filing Date: 

08:13:37 Time Stamp: 

Utility under 35 USC 111(a) Application Type: 
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File Listing: 
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File Name Document Description 

Number Part /.zip (if appl.) Message Digest 

1034441 
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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 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
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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/E0/903 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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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. 

16852790 Application Number 

2020-04-20 Filing Date 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Koen Simon Herman BEEL First Named Inventor 

2184 Art Unit 

Christopher A. Bartels Examiner Name 

BEEL3004C/TL Attorney Docket Number 
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Patent Number Issue Date 
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Remove U.S.PATENT APPLICATION PUBLICATIONS 
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Add If you wish to add additional U.S. Published Application citation information please click the Add button. 

Remove FOREIGN PATENT DOCUMENTS 
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of Patentee or 
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Add If you wish to add additional Foreign Patent Document citation information please click the Add button 

Remove NON-PATENT LITERATURE DOCUMENTS 

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 
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16852790 Application Number 

2020-04-20 Filing Date 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Koen Simon Herman BEEL First Named Inventor 

2184 Art Unit 

Christopher A. Bartels Examiner Name 

BEEL3004C/TL Attorney Docket Number 

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

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

EXAMINER SIGNATURE 

Date Considered Examiner Signature 

*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. 

I See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 nter 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. 5 Applicant is to place a check mark here if 

nglish language translation is attached. 
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16852790 Application Number 

2020-04-20 Filing Date 
IN FORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Koen Simon Herman BEEL First Named Inventor 

2184 Art Unit 

Christopher A. Bartels Examiner Name 

BEEL3004C/TL Attorney Docket Number 

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. 

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

THOMAS LEE Name/Print 66396 Registration Number 

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.S.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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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 the Freedom of Information Act requires disclosure of these record s. 

2. 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. 

3. 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. 

4. 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). 

5. 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. 

6. 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)). 

7. 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. 

8. 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. 

9. 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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Extension-of-Time: 

Page 702 of 1327



Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Miscellaneous: 
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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 
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2 Information Disclosure Statement (IDS) 
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Total Files Size (in bytes): 1703982 

This Acknowledgement Receipt evidences receipt 
characterized by the applicant, and including page 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 

on the noted date by the USPTO 
counts, where applicable. 

includes the necessary components 
1.54) will be issued in due 
date of the application. 

35 U.S.C. 371 

of the indicated documents, 
It serves as evidence of receipt similar to a 

for a filing date (see 37 CFR 
course and the date shown on this 

is compliant with the conditions of 35 
acceptance of the application as a 

Filing Receipt, in due course. 

includes the necessary components for 
of the International Application Number 

subject to prescriptions concerning 
establish the international filing date of 

If a new application is being filed and the application 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 
Acknowledgement Receipt will establish the filing 
National Stage of an International Application under 
If a timely submission to enter the national stage of an international application 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating 
national stage submission under 35 U.S.C. 371 will be issued in addition to the 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application 
an international filing date (see PCT Article 11 and MPEP 1810), a Notification 
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, 
national security, and the date shown on this Acknowledgement Receipt will 
the application. 
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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. 

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

Application Number 16852790 

Filing Date 2020-04-20 

First Named Inventor 

Art Unit 
Moen Simon Herman BEEL 

2184 

Examiner Name Christopher A. Bartels 

Attorney Docket Number BEEL3004C/TL 
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U.S.PATENT APPLICATION PUBLICATIONS Remove 

Examiner 
Initial* 

Cite No 
Publication 
Number 

Kind 
Code1

Publication 
Date 
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1 20100079783 Al 2010-04-01 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 
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Cite 
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Foreign Document 
Number3

Country 
Code2 i 

Kind 
Code 

Publication 
Date 

of Patentee or 
Applicant of cited 
Document 

Pages,Columns,Lines 
where 
Passages 
Figures 

Relevant 

Appear 
or Relevant 

T5 

1 1462998 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 
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Cite 
No 

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 
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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 European 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 I I Date Considered I 

*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. 

I 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 WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if 
English language translation is attached. 
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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 

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 66396 

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.S.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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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 the Freedom of Information Act requires disclosure of these record s. 

2. 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. 

3. 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. 

4. 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). 

5. 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. 

6. 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)). 

7. 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. 

8. 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. 

9. 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 

5 [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. entitled 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 assigned to the assignee 

10 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 
15 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 
20 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 
result in the perceived visual effects in time for the next frame, the changes may be added over different frames, causing 

25 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) 

30 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 

35 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 

40 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 

45 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 

50 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 

55 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 

5 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 

10 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 

15 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 

20 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 

25 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, l ine and ellipse. Each element may include or be 

30 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 

35 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. 

40 [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 

45 objects are the same, which makes parsing/translation highly efficient and provides other benefits. A resource 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 

50 conjunction with the drawings, in which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] 
55 

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 incorporated; 
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; 

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

10 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 

15 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 

20 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 

25 invention; 
FIG. 16 is a representation of rendered graphics resulting from data in a linear gradient brush object, in accordance 
with an aspect of the present invention; 
FIG. 17 is a representation of rendered graphics resulting from data in a radial gradient brush object, in accordance 
with an aspect of the present invention; 

30 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 

35 graphics in accordance with an aspect of the present invention; 
FIG. 21 is a representation 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; 

40 FIG. 23 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 

45 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. 

so DETAILED DESCRIPTION 

EXEMPLARY OPERATING ENVIRONMENT 

[0015] FIGURE 1 illustrates an example of a suitable computing system environment 100 on which the invention 
55 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 or requirement relating to any one or combination 
of components illustrated in the exemplary operating environment 100. 

4 

Page 713 of 1327



EP 1 462 998 A2 

[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-

5 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 

10 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, 

15 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 

20 bus, Accelerated Graphics Port (AG P) 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 corn-

25 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-

30 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, 

35 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 

40 (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. 

45 [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 152, 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 

50 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. 

55 [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 
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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 
to illustrate 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 

5 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 

10 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 

15 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 

20 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 

25 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 memory device 181. It will be appreciated that the network 

30 connections shown are exemplary and other means of establishing a communications link between the computers 
may be used. 

GRAPHICS ARCHITECTURE 

35 [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 

40 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 

45 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 

50 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 API layer 212. As described below with reference to FIG. 26, in general the vector graphic 

55 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 216, including the ability to create objects, open and close 

5 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. 

10 [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 

15 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 in the scene graph data structure 216. As will be described 

20 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 

25 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 

30 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 
35 

[0033] As described below, 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. 

40 [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., 501-506) derive. 
[0035] As represented in FIG. 3, a top-level (or root) visual 302 is connected to a visual manager object 304, which 

45 also has a relationship (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 Visual Manager 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 

50 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 

55 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 visual); 
public static Point TransformToDescendant( 

Visual reference, 
Visual descendant, 
Point point); 

public static Point TransformFromDescendant( 
Visual reference, 
Visual descendant, 
Point 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 

30 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. 

35 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 

40 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] With respect to coordinate transformation of a visual, TransformToDescendant transforms a point from the 
reference visual to a descendant visual. The point is transformed from the post-transformation coordinate space of the 

45 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 API where more specific specifications 

50 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-

55 tion or post-transformation transform coordinate space, and the hit-test results might be in pre-transformation or post-
transformation coordinate space. 
[0040] The clip 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 (-0., -00) to (+00, +.0) . 
[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 

5 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(...); 

10 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: 

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

[0044] Similarly, the PushOpacity method pushes an opacity value. Subsequent drawing operations are rendered 
20 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); 

25 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: 

30 

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. 
35 For example, the following is valid: 

40 

45 

PushTransform(...); 
DrawLine(...); 
PushClip(...); 
DrawLine(...); 
PopClip(); 

PushTransform(...); 
DrawRect(...); 
PopTransform(); 
PopTransform(); 

[0047] Hit-testing is performed in the Post-Transformation coordinate space, and returns an identity of each hit-
50 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 

55 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 

9 

Page 718 of 1327



EP 1 462 998 A2 

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 represented in FIG. 5, various types of visuals are defined in the object model, including ContainerVisuals 

5 501, DrawingVisuals 502, ValidationVisuals 503, Su rfaceVisuals 504 and HwndVisuals 505. The table below sets forth 
example methods of a DrawingVisual: 

10 

15 

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., 

20 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. 

25 In other words, an Open ForAppend 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: 

30 

35 

40 

45 

50 

55 

ContainerVisual cvl = new ContainerVisual () ; 
DrawingVisual dvl = new DrawingVisual(); 
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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 = dv1.0pen() ) 

dc.DrawLine(new Pen(Brushes.Blue), new Point(. . . ) , new Point( .. .)); 

// Add dvl to the child collection of cvl 
cvl.Children.Add(dv1) ; 

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

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

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

// 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.DrawLine(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 to 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 

40 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. If the 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 

45 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: 

50 

55 
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public class MyValidationVisual : ValidationVisual 
{ 

public override void OnValidate(IDrawingcontext dc) 
{ 

dc.DrawLine(mcolor, _); 

public void SetColor(Color newColor) 
{ 

mcolor = color; 
Invalidate(); // Force a redraw of the ValidationVisual to 

// reflect the color change. 

private Color mcolor 

[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. 

35 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 
in back, a green rectangle in the middle and a blue rectangle in front: 

40 

45 

50 

55 

VisualCollection vc = m_cv.Children; 
vc.Add(new DrawingVisual()); 
vc.Add(new DrawingVisual()); 
vc.Add(new DrawingVisual()); 

for (int 1 = 0; i < vc.Count; i++) 
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DrawingVisual v = (DrawingVisual)(vc[i]); 

if (v != null) 
{ 

v.Transform = Transform.CreateTranslation(1 * 20.0f, i*20f); 

IDrawingContext dc = v.Open(); 
dc.DrawRectangle( 

new Brush(colors[1]), 
null, 
new Point2D(0, 0), 
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 

20 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. 

25 [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 

30 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 

35 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 

40 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 

45 level compositing engine 214 (FIG. 2) for in-process compositing scenarios, a surface owned by the low-level corn-
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. 

50 [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: 

55 
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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); 

7/ 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 

25 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). 

30 

35 

40 

45 

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

// enable immediate—mode rendering to (and lock) back buffer 

surface 
BaseDrawingContext do = 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 
50 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: 

55 
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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 
10 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. 

15 [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 Formatfget; 1 

public int Stride{get; } 

public IntPtr Buffer (get;) 

} 
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public class SurfaceList 

// Create a list of blank surfaces (without initial data). 
public SurfaceList (int width, 

int height, 
int dpi, 
PixelFormat pixelFormat, 
int numSurfaces, 
SurfaceFlags flags) 

// Create a SurfaceList that uses the specified surfaces 
// All 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 surfacelndex) 

} 

[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(SurfaccList surfaceList) 

// Create a visual manager with a surface render target 
public VisualManager(Surface surface) 
public VisualManager(SurfaceList surfaceList) 

45 [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 

50 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 a child HWnd (orthe 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 

55 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 clipping is 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) 

5 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) 

10 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 

15 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 

20 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 

25 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); 

30 [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, 

35 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-

40 er may be used: 

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

45 Brush MyBrush = MyBuilder.ToBrushO; 

[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 

50 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 (...)); 

55 [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 !DrawingContext 
exposes a set of drawing operations that can be used to populate a DrawingVisual, ValidationVisual. ISurfaceDraw-
ingContext, a base interface to (Drawing context, can be used to populate a SurfaceVisual. In other words, the drawing 

5 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. 
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public void DrawLine(Pen pen, Point start, Point end); 

public void DrawLine( 

Pen pen, 
PointAnimationBase start, 
PointAnimationBase 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); 

5 

[0083] The DrawRectangle method draws a rectangle with the specified brush and pen; brush and pen can be null . 
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public void DrawRectangle( 
Brush brush, 
Pen pen, 
Point topLeft, 
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) 

40 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 

45 Segments that define a curve, but no enclosed area. 
[0087] The filled 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 

50 point 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, it is 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 

55 Segments from the given shape that the ray crosses. If this number is odd, the point is 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 

5 are set to UserSpaceOnUse, then the coordinate space is used. 
[0090] A Pen object holds onto a Brush along with properties for Width, LineJoin, LineCap, MiterLimit, DashArray 
and DashOffset, as represented in the example below: 
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public enum System_Windows.Media.PenLineCap 

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

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; } 

public float DashOffset { get; } 
public FloatAnimationCollection DashOffsetAnimations 

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

public float MiterLimit { get; } 
public FloatAnimationCollection MiterLimitAnimations 

{ get; 

get; 

public float 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 PenBuilder(); 
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 

// Methods 
public Pen ToPen(); 

{ get; } 

[0091] As mentioned above, the graphics object model of the present invention includes a Brush object model, which 
20 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. 
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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 Createlnstance(); 

return ToBrush(); 

float Opacity { get; set; } 
FloatAnimationCollectionBuilder OpacityAnimations 

} 
get; } 

[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 

55 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, 

UserSpace0nUse, 

[0094] A SolidColorBrush object fills the identified plane with a solid color. If there is an alpha component of the color, 
10 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: 
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public sealed class System.Windows.Media.SolidColorBrush : Brush 

// Constructors 
public SolidColorBrush(); // initialize to black 
public SolidColorBrush(Color color); 
public SolidColorBrush(System.Windcws.Media.Animation.ColorComposer 
colorComposer); 

// Properties 
public Color Color get; ) 
public IEnumerator ColorAnimations { get; 1 

public class System.Windows.Media.SclidColorBrushBuilder : 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(); 

40 [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. 

45 [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; } 
public AnimationList OffsetAnimations { get; } 
public GradientStop ToGradientStop(); 

25 [0097] There is also a collection class, as set forth in the following example: 

30 

35 

40 

45 

50 

55 

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 i get I return false; ) ) 
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public int Count { get; 
public object ICollection.SyncRoot { get; 

// Extra functions 
public GradientStop this[int index] ( get; 
public bool Contains(GradientStop value); 
public int IndexOf(GradientStop value); // returns first one 
public int IndexOf(GradientStop value, int startIndex); 
public int IndexOf(GradientStop value, int startIndex, int count); 
public int LastlndexOf(GradientStop value); 
public int LastlndexOf(GradientStop value, int startIndex); 
public int LastlndexOf(GradientStop value, int startIndex, int count); 
public GradientStopCollection GetRange(int index, int count); 

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

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

GradientStops); 

// IEnumerable 
public IEnumerator GetEnumerator(); 

// ICollection 
public void CopyTo(Array array, int index); 
public bool ICollection.IsSynchronized ( get ( return false; ) 
public int Count ( get; 1 
public object ICollection.SyncRoot ( get; ) 

// IList 
public bool IsFixedSize get ( return false; ) 
public bool IsReadOnly { get ( return false; ) ) 
public 
public 
public 
public 

public 
public 

public 
public 

object IList.this [int index] ( get; set; ) 
int IList.Add(object value); 
void Clear(); 
bool IList.Contains(object value); 
int IList.IndexOf(object value); // returns first one 

void IList.Insert(int index, object value); 
void IList.Remove(object value); // removes first one 
void RemoveAt(int index); 

) 

// Extra functions 
public GradientStop this [int index] ( get; set; 1 
public int Add(GradientStop value); 
public bool Contains(GradientStop value); 
public int IndexOf(GradientStop value); // returns first one 
public int IndexOf(GradientStop value, int startIndex); 
public int IndexOf(GradientStop value, int startIndex, int count); 
public int LastlndexOf(GradientStcp value); 
public int LastlndexOf(GradientStop value, int startIndex); 
public int LastIndex0f(GradientStcp value, int startIndex, int count); 
public void Insert(int index, GradientStop value); 
public void Remove(GradientStop value); // removes first one 
public void AddRange(ICollection c); 
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public void InsertRange(int index, ICollection c); 
public void RemoveRange(int index, int count); 
public void SetRange(int index, ICollection c); 
public GradientStopCollectionBuilder GetRange(int index, int count); 

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

public int Capacity { get; set; ) 

// Builder overloads 
public override object BiAld(); 
public override void ResetBuilder(); 
public override void SetBuilder(Object example); 

public 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) 

20 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: 
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public enum System.Windows.Media.GradientSpreadMethod 
{ 

Pad, 
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; } 

// 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 lg); 

// 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 vector 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; 

} 

set; 

// Gradient Stops 
public void AddStop(Color color, float offset}; 

public GradientStopCollectionBuilder GradientStops { get; 

} 
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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 

10 color at the circle. The focal point defines center of the gradient. A gradient stop at 0.0 defines the color at the 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: 
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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; 1 
public float CircleRadius I get; ) 
public FloatAnirnationCollection CircleRadiusAnimations { get; 
public Point Focus { get; 1 
public PointAnimationCollection FocusAnimations get; 1 

// Gradient Stops 
public GradientStopCollection GradientStops { get; } 

29 

Page 738 of 1327



EP 1 462 998 A2 

5 

10 

15 

20 

25 

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, 0.5) 
public PointAnimationCollectionBuilder 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 I get;set; ) 

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

30 [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 

35 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.VisualBrush : Brush 
{ 

public VisualBrush(Visual v); 

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

public Transform Transform { get; 

public Rect ViewBox { 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; } 

// Visual 
public Visual Visual { get; ) 

public class System.Windows.Media.VisualBrushBuilder BrushBuilder 

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; I 
// 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 Size { get; set; 1 
public SizeAnimationCollectionBuilder SizeAnimations { get; set; } 

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

1 

[0104] A VisualBrush's contents have no intrinsic bounds, and effectively describe an infinite plane. These contents 
55 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 

5 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 Destination Units 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. 

10 [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 aspect ratio of the contents. If the Stretch is Uniform, the ViewBox is scaled to have the more constrained 

15 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 is filled 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 

20 will still occur, 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 set to "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 

25 on Stretch), the ViewBox needs to be positioned within the ViewPort. If the ViewBox is the same size as the ViewPort 
(if Stretch 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 

30 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] If the 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 

35 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 

40 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 

45 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 

50 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 

55 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. 

5 [0117] If there 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] A clip is 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. 

10 [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 

15 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 set to "0 0 

20 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. 

25 
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public class System.Windows.Media.ImageBrush : Brush 

public ImageBrush(ImageData image); 

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

public 
public 
public 

public 
public 
public 
public 

public 

Stretch Stretch { get; 
HorizontalAlign HorizontalAlign { get; 
VerticalAlign VerticalAlign [ get; 

public alas 

public 
public 
public 

Point Origin { get; ) 
PointAnimationCollection OriginAnimations { get; 
Size Size ( get; ) 
SizeAnimationCollection SizeAnimations { get; } 

ImageData ImageData { get; } 

System.Windows.Media.ImaueBrushBuilder BrushBuilder 

ImageBrushBuilder(); 
ImageBrushBuilder(ImageData image); 
ImageBrushBuilder(ImageBrush ib); 
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// DestinationUnits: Default is ObjectBoundingBox 
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; } 

25 [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. 

30 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. 23 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. 

35 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; ) 
public int TopBorder { get; 
public int BottomBorder ( get; } 

public ImageData ImageData { get; 

public class System.Window.Media.NineGridBrushBuilder : BrushBuilder 

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 PointAnimationCollectionBuilder OriginAnimations 

set ; 

get; 

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

// *Border: default to 0 

public int LeftBorder { get; set; 
public int RightBorder { get; set; 
public int TopBorder ( get; set; I 
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. 

5 [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. 

10 
m00 m01 0 

m10 mll 0 

m20 m21 1 

15 [0127] When a matrix is multiplied with a point, it transforms that point from the new coordinate system to the previous 
coordinate system: 

20 
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newCoordSy s Y newCoordSy s 

[MOO MO 1 0 

1]• m10 m11 0- [X  oldCoordSy s YoldCoordSys 
m20 m21 1 

1] 

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

fx newCocIrdSys Y newCoordSys 1 1 .

m00, m012
m102 m112

m202 m212

1•

_ 
0 m00, m01, 0 

0 • m10, ml 1, 0 = [X.,„ „ y. 

1 m20, m21, 1 
YoldCoordSys 1 1 

[0129] Most places in the API do not take a Matrix directly, but instead use the Transform class, which supports 
animation. 
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public struct System.Windows.Media.Matrix 

// Construction and setting 
public Matrix(); // defaults to identity 

public Matrix( 
double m00, double m01, 
double m10, double mll, 
double m20, double m21); 

// Identity 
public static readonly Matrix Identity; 
public void SetIdentity(); 
public bool IsIdentity { get; } 

public static Matrix operator *(Matrix matrix', 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 
public void 
public void 
public void 
public void 

SetScaling(double sx, double sy, Point center); 

SetSkewX(double angle); // degrees 
SetSkewX(double angle); // degrees 
SetSkewXRadians(double angle); 
SetSkewYRadians(double angle); 

// These function post—multiply 
// with the specified transform 
public void 
public void 
public void 
public void 
degrees 

public void 
public void 
public void 
public void 
public void 
public void 
public void 
public void 
public void 

the current matrix 

ApplyTranslation(double dx, double dy); 

ApplyTranslation(Size offApply); 
ApplyRotation(double angle); // degrees 
ApplyRotation(double angle, Point center); // 

ApplyRotationRadian(double angle); 
ApplyRotationRadian(double angle, Point center); 

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

ApplySkewX(double angle); // degrees 
ApplySkewY(double angle); // degrees 
ApplySkewXRadians(double angle); 
ApplySkewYRadians(double angle); 

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 MOO { get; set; } 
public double MO1 { get; set; } 
public double M10 { get; set; } 
public double Mil { 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 

45 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 

50 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 compositing 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 

55 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 API 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 

5 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 

10 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 API 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. 

15 [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 

20 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 

25 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 

30 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 Boxed Element, e.g., to get the background, borders 
and padding support from that element. 
[0137] The video element allows video (or similar multimedia) to be played within a displayed element. In this manner, 

35 the vector graphics system provides a markup interface to the API layer that 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 

40 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 

45 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 API 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 

50 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 

55 / 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 a brush object, via the type converter 
2608: 
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5 

<Circle CenterX="10" CenterY="10" Radius="5" Fill="Red" I> 

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 object is straightforward, and provides a simple way for a scene designer to add a shape and its 
attributes to a scene. 

10 [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): 

15 

20 
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<Circle CenterX="10" CenterY="10" Radius="5"> 
<Circle.Fill> 
<LinearGradient> 

<GradientStop Color="Red" Offset="0"/> 
<GradientStop Color="Blue" Offset="0.33"/> 
<GradientStop Color="Green" Offset="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 

45 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 

50 actually instantiates a builder to create the objects, since objects are immutable. 
[0144] Because the same rendering model is shared between the element level and the API level, many of the objects 
are essentiallythe 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 

55 208, 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, 

5 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. 

10 [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: 

15 

20 

25 

<Circle CenterX="10" CenterY="10" Radius="5"› 
<Cirele.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="0.7" CenterY="0.7" Radius="0.25" Fill="Red"/> 

<Circle CenterX="0.8" CenterY="0.8" Radius="0.25" 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) 

30 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 

35 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: 

40 

45 

<Canvas Background="black" Top="100" Left="100"Height="600" Width="800"› 
<Rectangle Top="600" Left="100" Width="100" Height="50" Fill="red" 

Stroke="blue" StrokeWidth="10"/> 
<Line xl="100" yl="300" x2="300" y2="100" Stroke="green" StrokeWidth="5" 

I> 
</Canvas> 

[0150] Note that in one implementation, when coordinates are specified without units then they are considered as 
50 "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 

55 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 coordinate 
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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 Zlndex property can be used to 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 

5 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 

10 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: 

15 

20 

25 

30 

None - from (100,600) to (200,650) 

Fill - from (100,100) to (900,700) 

Uniform - from (100,?) to (900,?) the new height will be 

400, and it will centered based on HorizontalAlign and 

VerticalAlign. 

UniformToFill - from (?,100) to (?,700) The new width is 

1200, and will again be centered based on HorizontalAlign and 

VerticalAlign. 

[0154] If there is a transform on the 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 

35 width and height. 
[0155] The elements in the 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 

40 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 l ine 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 bethought of as a mask 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). 

45 [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: 

50 
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<def:Resources> 
<Geometry def:ID="MyClip"› 

<Path Data="..." I> 
<Rectangle — I> 

</Geometry> 
</def:Resources> 

<Element Clip=""%resource; MyClip" I> 

[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" Stroke="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.Date> 

<CircleGeometry _ /> 
<RectangleGeometry _ I> 
<PathGeometry _ /> 

</Path.Data> 
<Path.Fill value="red" I> 
<Path.Stroke value="blue"/> 

</Path> 

43 

Page 752 of 1327



EP 1 462 998 A2 

[0161] The path data string is also described, using the following notation to describe the grammar for a path data 
string: 
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*: 0 or more 
+: 1 or more 
?: 0 or 1 
H: grouping 
I: separates alternatives 
double quotes surround literals 

[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 
I moveto-drawto-command-group wsp* moveto-drawto-command-

groups 

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

drawto-commands: 
drawto-command 
I 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 
I elliptical-arc 

moveto: 

( "M" I "m" ) wsp* moveto-argument-sequence 

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

closepath: 
("Z" I "z") 

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

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

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

horizontal-lineto-argument-sequence: 
coordinate 
I coordinate comma-wsp? horizontal-lineto-argument-

sequence 

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

vertical-lineto-argument-sequence: 
coordinate 
I coordinate comma-wsp? vertical-lineto-argument-sequence 

curveto: 
( "C" 1 "c" ) wsp* curveto-argument-sequence 

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

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

coordinate-pair 

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

smooth-curveto-argument-sequence: 
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smooth-curveto-argument 
1 smooth-curveto-argument comma-wsp? smooth-curveto-

argument-sequence 

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

quadratic-bezier-curveto: 
( "Q" I "q" ) wsp* quadratic-bezier-curveto-argument-

sequence 

quadratic-bezier-curveto-argument-sequence: 
quadratic-bezier-curveto-argument 
I 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" 1 "t" ) wsp* smooth-quadratic-bezier-curveto-

argument-sequence 

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

curveto-argument-sequence 

elliptical-arc: 
( "A" 1 "a" ) wsp* elliptical-arc-argument-sequence 

elliptical-arc-argument-sequence: 
elliptical-arc-argument 
I 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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I floating-point-constant 

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

flag: 
i.0” 

comma -wsp: 

ii 1" 

(wsp+ comma? wsp*) I (comma wsp*) 

comma: 
"," 

integer-constant: 
digit-sequence 

floating-point-constant: 
fractional-constant exponent? 
I digit-sequence exponent 

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

exponent: 
( "e" 1 

sign: 
”+” 

11E11 

I 11...fl 

) sign? digit-sequence 

digit-sequence: 
digit 
I digit digit-sequence 

digit: 
"0" "1" 1 "2" 1 "3" 1 "4" 1 

wsp: 
(#x20 1 #x9 1 #xD 1 #xA) 

11 .511 I/ 611 
1 

ft 7 // II 9 If 

[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 

50 files such as PNG or JPEG, or to files with MIME type of "image/wvg", as set forth in the following example: 

55 
<Image Top="200" Left="200" Width="100px" Height="100px" 
Source ="myimage.png"> 
</Image> 
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[0164] The following table provides information on some example properties for images: 
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TYP R/RW Default Description 
Value 

Top 

Left 

!Width

Height 

Source 

JDpi

HorizontalAlign 

BoxUnit 

BoxUnit 

1BoxUnit 

BoxUnit 

flmageData 
(Float 

VerticalAlign 

Stretch 

enum ( 
Left (?), 
Center (2), 
Right(?) 

enum { 
Top (?), 
Middle (?), 
Bottom(?) 

1 

enum Stretch 
{ 

None, 
Fill, 
Uniform, 
UniformToFill 

96 (?) 

Coordinate for the top side 
of the Image 

Coordinate for the left side 
of the Image 

'Width of the Image 

Height of the Image 

Center 

Source of the Image 

Target DPI to use for sizing 

Middle 

None None: Preserve original size 

Fill: Aspect ratio is not 
preserved and the content is 
scaled to fill the bounds 
established by tlbh 

Uniform Scale size uniformly 
until the image fits the 
bounds established by the 

ReadyState enum { 
MetaDataReady, 
Loading, 
Loaded 
LoadError 

LoadCounter Int Read Null 

Name String 

Flwh. 

niformToFill: Scale size 
uniformly to fill the bounds 
established by tlbh, and 
clipped. 

Counter that increments when 
ReadyState is Loading 

ternate text for the Alternate

55 [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 RW null Width of the rect 

StrokeOpacity Float RW 1.0 Height of the rect 

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

FillRule enum { EvenOdd, NonZero } RW 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. 

StrokeLineJoi nt enum { Miter, Round, Bevel ) RW Miter StrokeLineJoin specifies the 
shape to be used at the corners 
of paths (or othervectorshapes) 
that are stroked when they are 
stroked. 

StrokeMiterLi mit Float RW 4.0 The limit on the ratio of the 
MiterLength to the StrokeWidth. 
Value to be >= 1 

StrokeDashArr ay PointLis t RW 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 2 is equivalent to 
stroke-dasharray: 5 3 2 5 3 2. 

StrokeDashOff set Point RW 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) 
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Name Type R/RW Default 
Value 

Description 

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 fora rectangle: 

<Rectangle Top="600" Left="100" Width="100" Height="50" 
Fill="red" Stroke="blue" StrokeWidth="10"/> 

[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. 

40 [0168] The following is an example markup syntax fora circle: 

45 

50 

55 

<Circle CenterX="600" CenterY="100" Fil1="red" 
Stroke="blue" StrokeWidth="10"/> 

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: 
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<Ellipse CenterX="600" CenterY="100" Fill="red" 
Stroke="blue" StrokeWidth="10"/> 

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 fora line: 

<Line xl="100" yl="300" x2="300" y2="100" 
StrokeWidth="5" I> 

A line 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 
45 [0172] The following is an example markup syntax fora polyline: 

50 
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5 

10 

<Polyline Fill="None " Stroke="Blue" StrokeWidth="10cm" 
Points="50,375 
150,375 150,325 250, 325 250,375 
350,375 350,250 450, 250 450,375 
550,375 550,175 650, 175 650,375 
750,375 750,100 850, 100 850,375 
950,375 950,25 1050, 25 1050,375 
1150,375" 1> 

15 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): 

20 

25 

30 

35 

40 

45 

50 

55 

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 Fil1="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" I> 

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 
?: 0 or 1 
(): grouping 
I: separates alternatives 
double quotes surround literals 
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[0175] The following describes the points specifications in 'Polyline' and 'Polygon' elements using the above notation: 
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list-of-points: 
wsp* coordinate-pairs? wsp* 

coordinate-pairs: 
coordinate-pair 
I coordinate-pair comma-wsp coordinate-pairs 

coordinate-pair: 
coordinate comma-wsp coordinate 

coordinate: 
number 

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

comma-wsp: 
(wsp+ comma? wsp*) I (comma wsp*) 

comma: 
If If 

integer-constant: 
digit-sequence 

floating-point-constant: 
fractional-constant exponent? 
I digit-sequence exponent 

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

I digit-sequence 

exponent: 
( "e" 1 "E" 

sign: 
”.._fl 

) sign? digit-sequence 

digit-sequence: 
digit 
I digit digit-sequence 

digit: 
"0" 1 "1" I "2" I "3" I "4" 1 

wsp: 

(#x20 I #x9 I ifxD I ftxA)+ 

115 u I 116u I 11 711 1 118 /1 71 9 11

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 

5 is to cover all modifications, alternative constructions, and equivalents falling within the spirit and scope of the invention. 

Claims 

10 1. 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 

15 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 

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

25 

30 

35 

3. 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. 

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

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

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

7. 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. 

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

9. The system of claim 8 wherein the graphical resource describes a visual brush object, the translator providing 
40 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. 

45 

50 

10. 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. 

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

12. 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. 

13. The system of claim 1 wherein one of the elements of the element object model comprises an image element. 

14. The system of claim 1 wherein one of the elements of the element object model comprises a video element. 

55 15. The system of claim 1 wherein one of the elements of the element object model comprises a canvas element that 
contains a shape element. 

16. The system of claim 1 wherein one of the elements of the element object model comprises a shape element. 
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17. The system of claim 

18. The system of claim 

5 19. The system of claim 

20. The system of claim 

21. The system of claim 

22. The system of claim 

23. The system of claim 

15 24. The system of claim 

25. The system of claim 

26. The system of claim 

27. The system of claim 

28. The system of claim 

25 29. The system of claim 
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16 wherein the shape element comprises a rectangle element. 

16 wherein the shape element comprises a polyline element. 

16 wherein the shape element comprises a polygon element. 

16 wherein the shape element comprises a path element. 

16 wherein the shape element comprises a line element. 

16 wherein the shape element comprises an ellipse element. 

16 wherein the shape element comprises a circle element. 

16 wherein the shape element includes fill property data. 

16 wherein the shape element includes stroke property data. 

16 wherein the shape element includes clipping property data. 

16 wherein the shape element includes transform property data. 

16 wherein the shape element includes effect data. 

16 wherein the shape element includes opacity data. 

30. The system of claim 16 wherein the shape element includes blend mode data. 

31. The system of claim 1 further comprising an engine that processes the scene graph data structure and provides 
30 commands to at least one lower level graphics component. 

35 

32. The system of claim 31 wherein the engine traverses the scene graph data structure. 

33. The system of claim 31 wherein the engine transmits the scene graph data structure. 

34. The system of claim 1 wherein the translator requests instantiation of at least one builder to create the objects. 

35. A computer-implemented method, comprising: 

40 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 

45 

50 

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. 

36. The method of claim 35 wherein objects of the element object model substantially correlate with objects in the 
scene graph data structure. 

37. The method of claim 35 wherein the markup includes inline text for a tag property value and further comprising, 
55 communicating with a type converter to convert the inline text to an object property. 

38. 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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39. 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. 

5 40. 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. 

41. The method of claim 40 wherein interpreting the complex property syntax comprises detecting that the complex 
10 property syntax describes a property corresponding to a visual brush object. 

15 

42. The method of claim 40 wherein tags defining a visual brush object are referenced by an element in the element tree. 

43. A computer-readable medium having computer-executable instructions for performing the method of claim 35. 

44. 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; 

20 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 

25 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. 

45. The data structure of claim 44 further comprising a third set of data comprising a string corresponding to a property 
30 value. 

46. 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. 

35 47. 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. 

40 

48. 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. 

49. The data structure of claim 44 wherein the second set of tags includes data formatted in a complex property syntax 
inline in markup. 

50. The data structure of claim 49 wherein the complex property syntax describes a resource level element having a 
45 fill property corresponding to a visual paint object. 

50 
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51. The data structure of claim 49 wherein the complex property syntax describes properties of an image element. 

52. The data structure of claim 49 wherein the complex property syntax describes properties of a video element. 

53. The data structure of claim 44 wherein the first set of tags describes properties of a shape element. 

54. The data structure of claim 53 further comprising data in the data structure that describes a canvas element that 
contains the shape element. 

55. The data structure of claim 53 wherein the properties of the shape element comprise fill property data. 

56. The data structure of claim 53 wherein the properties of the shape element comprise stroke property data. 

56 
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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 

5 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 CN101566940A 
io Method and device for realizing universal serial bus audio transmission of wireless data terminal 

100011 

14 Technical field 

[0002] 
18 The invention relates to audio data transmission technology, in particular to a method and device for realizing 

universal serial bus audio transmission of a wireless data terminal. 

[0003] 
23 Background technique 

[0004] 
27At present, Time Division-Synchronous Code Division Multiple Access (TD-SCDMA, Time Division-

Synchronous Code Division Multiple Access) technology, 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 from 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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needs to be sent is encoded and modulated by the corresponding codec, radio frequency and other hardware 

devices and then sent out. 

40 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 

implementation method is Universal Serial Bus Audio Transmission (VOUSB, Voice Over USB). The 

implementation of this method is briefly described with a widely used PC as a terminal device. 

48 The wireless data terminal transmits the demodulated audio data to the PC through the USB interface for 

decoding and other processing; similarly, the audio data processed in the PC is transmitted 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 stronger computing power and more memory 

resources, so they have more powerful processing capabilities for audio data and can perform richer 

processing, such as: denoising, retouching, Mixing and other processing. 

[0007] 
58 Figure 1 is a schematic diagram of the implementation method of VOUSB in the prior art. The air interface of 

the wireless data terminal receives the analog audio signal 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 stream to the USB 

driver on the wireless data terminal side, and the USB driver on the wireless data terminal side converts the 

PCM The code stream is transmitted to the USB endpoint of the wireless data terminal. Finally, in accordance 

with the batch transmission method of the USB standard, the PCM code stream is transmitted to the USB 

endpoint of the terminal device via the USB endpoint of the wireless data terminal. 

67 Here, the role of the USB driver on the wireless data terminal side is to receive audio data from the baseband 

processing module and transmit it to the USB endpoint of the wireless data terminal, or read audio data from 

the USB endpoint of the wireless data terminal and transmit it to the baseband processing module. The 

characteristic of the USB standard batch transmission method is to support a large amount of data 

transmission within an uncertain time, which can guarantee that the data can be transmitted, 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 transmission mode, the terminal 

device does not have a standard driver to process it. To process the audio data, it needs to be implemented 

with the help of a user interface (UI, User Interface). The process is as follows: 

[0008] 
79 For the PCM code stream sent by the wireless data terminal to the USB 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 from the terminal 

device side USB driver. After that, the PCM code stream Transfer to a physical sound card. 

82 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 

playback. The physical sound card may be a sound card with a PCI 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 USB endpoint of the terminal 

device and transmit it to the U1, or obtain audio data from the U1 and transmit it to the USB endpoint of the 

terminal device. 

[0009] 
91 However, in the current implementation method based on VOUSB, the USB audio data transmission channel 

between 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 audio data 

transmission. In terms of real-time performance, it has affected the practical application of VOUSB. 

10010.1 

98 Summary of the invention 

[0011] 
Ha In view of this, the main purpose of the present invention is to provide a method and device for realizing 

universal serial bus audio transmission of a wireless data terminal, making full use of the powerful ability of the 

terminal device to process audio data and enhancing the practical application effect of VOUSB. 

[0012] 
1081n order to achieve the above objective, the technical scheme of the present invention is achieved as follows: 

[0013] 
(12 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: 

[0014] 
118 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 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 USB audio data transmission channel between the wireless data terminal and the 

terminal device as a USB sound card device includes: the wireless data terminal defines the wireless data 

terminal USB endpoint that transmits audio data as a sound card, and sets the wireless data terminal USB The 

endpoint is connected to the USB endpoint of the terminal device through a USB data cable; the terminal 

device requests the wireless data terminal to obtain the device descriptor, configuration descriptor, and 

descriptor set of the connected 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 conforms to the USB specification, and the audio device driver 

performs the operation on the sound card Configure to get a USB sound card device. 

[0016] 
138 The terminal device includes an audio device driver, a user interface Ul, and a physical sound card. The 

terminal device accesses the USB sound card device to 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 transmitted to the USB sound card device; 

the Ul accesses the audio device driver through the audio device interface, and transmits the PCM code 

stream to the physical sound card. 

[0017] 
147 The terminal device includes an audio device driver, a user interface UI, 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; UI Obtain the 

PCM code stream from the physical sound card, and transmit the PCM code stream to the audio 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 to send audio data to the terminal device through a USB sound card device, 

and to receive audio data from the terminal device through the USB sound card device. 
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[0020] 
166 USB sound card device, used to transmit audio data between the wireless data terminal and the terminal 

device; 

[0021] 
171 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 terminal, and send audio data to the USB 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 USB 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 

USB 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 UI, and a physical sound card. The audio 

device driver is used to access the USB endpoint of the terminal device by accessing the USB sound card 

device interface, and the PCM code stream transmitted to the USB endpoint of the terminal device Read and 

release; UI is used to access the audio device driver through the audio device interface, and transmit the PCM 

code stream to the physical sound card; the physical sound card is used to obtain the analog audio signal 

from the PCM code stream. 

[0024] 
194 The terminal device includes an audio device driver, a user interface UI, and a physical sound card. The 

physical sound card is used to obtain the PCM code stream from the analog audio signal; the Ul is used to 

obtain the PCM code stream 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 is used to 

send the PCM code stream to the USB endpoint of the terminal device. 

[0025] 
202 lt can be seen that, compared with the prior art, the method and device for realizing universal serial bus audio 

transmission of a wireless data terminal provided by the present invention has the following characteristics 

and advantages: 
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[0026] 
208 First, the USB audio data transmission channel between the wireless data terminal and the terminal device is 

enumerated into a USB sound card device to transmit audio data using the standard USB AUDIO CLASS 

defined by the USB specification, and the operating system on the widely used terminal device Both provide 

the implementation of audio device drivers conforming to the USB specification by default. Therefore, the 

audio device driver accesses the USB endpoint of the terminal device by accessing the USB sound card device 

interface; the audio device driver reads the audio data read from the USB endpoint And release. 

[0027] 
217 Secondly, using the USB standard synchronous transmission 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 UI. 

Therefore, when the terminal device system is heavily loaded, the audio data processing still has good real-

time performance. 

[0028] 
226 Finally, the UI accesses the audio device driver through the audio device interface, and transmits the released 

audio data to the physical sound card. 

228 Since the UI accesses the audio device driver through the audio device interface, it reduces the Urs 

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 UI It is simpler and more reliable to implement. 

[0029.1 
235 According to the characteristics of audio data transmission, the USB audio data transmission channel is 

abstracted and optimized, and the powerful ability of terminal equipment to process audio data is fully 

utilized to enhance the practical application effect of VOUSB. 

[0030] 
241 Description of the drawings 

[0031] 
245 Figure 1 is a schematic diagram of a method for implementing VOUSB 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 wireless data terminal as the audio data receiver in the present 

invention; 

[0034] 
259 Figure 4 is a transmission flow chart of the wireless data terminal 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 audio transmission of a 

wireless data terminal in the present invention. 

1.0036] 
269 Detailed ways 

[0037] 
273 The present invention will be further described in detail below in conjunction with the drawings and specific 

embodiments. 

[0038] 
278 Figure 2 is a schematic diagram of abstracting the USB audio data transmission channel into a USB sound card 

device in the present invention. 

280 Compared with Figure i, 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 channel refers to the audio data transmission channel including the USB 

driver on the wireless data terminal side, the USB endpoint of the wireless data terminal, the USB endpoint of 

the terminal device, and the USB data line between two USB endpoints. 

286 The key to abstract the USB audio data transmission channel into a USB sound card device is to enumerate 

the USB audio data transmission channel into a USB sound card device using the standard USB AUDIO 

CLASS defined by the USB specification. 

211 The enumeration is achieved through the following steps: first, the wireless data terminal side defines the 
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wireless data terminal USB endpoint that transmits audio 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, etc. 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 to 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. 

30! At this point, the enumeration process ends, and the USB audio data transmission channel is enumerated into 

a USB sound card device. 

303 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] 
309 Different from the audio 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 USB sound card 

device is characterized by the same access interface and use method as the physical sound card. To the user, it 

seems to be an actual physical sound card, but in fact, this USB sound card device only 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. 

315 For the audio data sent by the terminal device to the wireless data terminal, the wireless data terminal will 

transmit to the remote device through the wireless communication network. 

317 The remote device may be a wireless data terminal or terminal device. 

318 If the remote device needs to 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 

is a wireless data terminal , The received audio data is transmitted to the terminal device connected to the 

wireless 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] 
326 Since the USB 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 audio 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 USB specification by 

default. 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 UI, 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 still 

has good real-time performance; in addition to the audio device driver downward access to the terminal 

device USB endpoint, The audio device interface can also be provided upwards. The audio device interface is 

a standard interface. When the UI 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 UI 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 UI's dependence on the audio device drive, and makes the UI 

simpler and more reliable. 

[0041] 
346 Specifically, the process of using a USB sound card device to implement audio data transmission is shown in 

Figure 3 and Figure 4. 

[0042] 
351 Figure 3 is a transmission flow chart of a wireless data terminal as a receiver of audio data. The transmission of 

audio data includes the following steps: 

[0043] 
356 Step 301: The air interface of the wireless data terminal receives the analog audio signal sent by the remote 

device via the wireless 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 stream. 

[0044] 
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 transmission 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] 
37! Step 303: After the PCM code stream is transmitted to the terminal device USB 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 transmitted to the terminal device USB endpoint After 
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fetching and releasing, the Ul accesses the audio device driver through the audio device interface, and 

transmits the PCM code stream to the physical sound card. 

[0046] 
379 Step 304: The physical sound card decodes the transmitted PCM code stream and processes the D/A 

conversion to obtain an analog audio signal. Finally, the analog audio signal is transmitted to the speaker for 

playback. 

[0047] 
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] 
390 Step 401: The microphone 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 UI of the terminal device obtains the PCM code stream from 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 USB endpoint of the USB sound card device by 

accessing the USB sound card device interface. 

[0050] 
404 Step 403: After the PCM code stream is transmitted to the USB endpoint of the terminal device of the USB 

sound card device, according to the synchronous transmission mode of the USB standard, the PCM code 

stream is transmitted to the wireless data terminal USB endpoint of the USB sound card device through the 

USB data line. 

[0051] 
41I Step 404: The baseband processing module of the wireless data terminal obtains the PCM code stream 

transmitted to the USB endpoint of the wireless data terminal through the USB driver on the wireless data 

terminal side, performs amplification and digital filtering, and modulates by radio frequency to obtain an 

analog audio signal. Finally, The air interface is sent to the remote device via the wireless communication 

network. 
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[0052] 
419 In order to realize the above method, the present invention also provides a device for realizing universal serial 

bus audio transmission of a wireless data terminal. As shown in FIG. 5, the device is mainly composed of a 

wireless data terminal, a USB sound card device, and a terminal device. 

[0053] 
425 Among them, the wireless data terminal is used to send audio data to the terminal device through a USB 

sound card device; to receive audio data from the terminal device through the USB sound card device. 

[0054] 
430 USB 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 wireless data terminal, and send audio data to the USB 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, D/A converted, and finally played by the speaker; the audio data collected by the microphone, and 

further A/D converted and encoded by the physical sound card, is transmitted by the UI to the audio device 

driver for compression, and then the audio device The driver returns to the terminal device USB endpoint by 

accessing the USB sound card device interface. 

[0057] 
451 The foregoing descriptions are only preferred embodiments of the present invention, and are not used to limit 

the protection scope of the present invention. 
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Patent Translate 
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Notice 
This translation 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 

based on machine-translation output. 

CLAIMS CN101566940A 

1. 

131. 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: 

16 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 audio 

data; 

19 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. 

24 2. The method according to claim 1, wherein the enumerating USB audio data transmission channels 

between 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 to the terminal device USB endpoint through a 

USB data cable; 

29 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; 

32 The terminal device determines the driver that can provide USB according to 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. 
393. The method according to claim 1, wherein the terminal device includes an audio device driver, a user 

interface UI and a physical sound card, 

41 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 interface, and modulates the PCM code transmitted to the USB sound card device by pulse code The 

stream is read and released; the UI accesses the audio device driver through the audio device interface, and 

transmits the PCM code stream to the physical sound card. 

4. 
4. The method according to claim 1, wherein the terminal device includes an audio device driver, a user 

interface UI 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 stream from the analog audio signal; the UI 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. 

5. 
59 5• A device for realizing universal serial bus audio transmission of a wireless data terminal, characterized in 

that the device includes: a wireless data terminal, a US.B sound card device and a terminal device, 

61 The wireless data terminal is used to send audio data to the terminal device through a USB sound card device, 

and to receive audio data from the terminal device through the USB sound card device. 

63 USB sound card device, used to transmit audio data between the wireless data terminal and the terminal device; 

64 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 terminal, and send audio data to the USB sound card device through its own 

audio device driver. 

6. 
70 6. 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 wireless 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. 
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7. 

817'. The apparatus according to claim 6, wherein the terminal device comprises an audio device driver, a user 

interface UI and a physical sound card, 

83 The audio device driver is used to access the USB 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; 

UI is used to access the audio device driver through the audio device interface, and transmit the PCM code 

stream to the physical sound card; 

88 The physical sound card is used to obtain the analog audio signal from the PCM code stream. 

8. 
928. The method according to claim 6, wherein the terminal device includes an audio device driver, a user 

interface UI 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 UI is used to obtain the PCM code stream from the physical sound card, and transmit the PCM code 

stream to the audio device driver through the audio device interface of the audio device driver; 

97The audio device driver is used to send a PCM code stream to the USB endpoint of the terminal device. 
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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", 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].1; 

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].1, 
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Furthermore, Thompson discloses a) coupling an external 

peripheral device {external peripheral devices "NCM 104 and 106" (see 

Fig. 11, [0049].1 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]).1 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 113", [0062].1 via the transceiver {said nodes "104 and 

106", [0050]}; 

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 

[0027]). 

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].1. 

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].1. 
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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].1 to the base unit base unit "baseboard of the multi-viewer 

driver 2", [0112].1 through the communications network {"eth 1000", 

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.11 methods can be used to feed 

this information to the DGU 14", [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:OOa-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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1.0 Certified copies of the priority documents have been received. 

2.0 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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Application/Control Number: 16/852,790 Page 2 

Art Unit: 2184 

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, [0116], lines 

1-3} to a communications network {"eth 1000", 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].1 via 

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].1 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].1 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].1 via 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].1 and wherein pre-installed generic drivers drive different 
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device interfaces independently {"each compression decoding device 45 

may work independently of the other compression decoding devices 45", 

[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.11 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].1. 

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 2", 

[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].1. 

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].1. 

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:OOa-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. 

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 

Page 865 of 1327



Notice of References Cited 

Application/Control No. 
16/852,790 

Applicant(s)/Patent Under 
Reexamination 
Beel et al. 

Examiner 
CHRISTOPHER A BARTELS 

Art Unit 
2184 Page 1 of 1 

U.S. PATENT DOCUMENTS 

* Document Number 
Country Code-Number-Kind Code 

Date 
MM-YYYY 

Name CPC Classification US Classification 

* A US-20070033289-A1 02-2007 Nuyttens; Geert G06F3/1446 709/230 

* B US-20090247006-A1 10-2009 Thompson; William H. H04L12/2898 439/527 

* C US-20130060662-A1 03-2013 Carlson; Andy GO6Q30/06 705/26.61 

* D US-20060101116-A1 05-2006 Rittman; Danny H04L12/1813 709/204 

* E US-20070168481-A1 07-2007 Lambert; Timothy G06F13/128 709/223 

F 

G 

H 

I 

J 

K 

L 

M 

FOREIGN PATENT DOCUMENTS 

* Document Number 
Country Code-Number-Kind Code 

Date 
MM-YYYY 

Country Name CPC Classification 

N 

0 

P 

Q 

R 

S 

T 

NON-PATENT DOCUMENTS 

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages) 

U 

V 

W 

X 

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).) 
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign. 

U.S. Patent and Trademark Office 

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20201001 

Page 866 of 1327



111 

Search 

111 1 111 1 1 

Notes 

1111 11 11 

Application/Control No. 

16/852,790 

Applicant(s)/Patent Under Reexamination 

Beel et al. 

Examiner 

CHRISTOPHER A BARTELS 

Art Unit

2184 

CPC - Searched* 

Symbol Date Examiner 

CPC Combination Sets - Searched* 

Symbol Date Examiner 

(GO6F HO4L HO4M and relevant subgroups) text search in East 10/01/2020 C.A.B. 

US Classification - Searched* 

Class Subclass Date Examiner 

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of 
the search. 

Search Notes 

Search Notes Date Examiner 

Inventor Search in East (USPAT USOCR USPGPUB) 07/2020 C.A.B. 

Text search in IEEE XPlore (see handout) 10/01/2020 C.A.B. 

Text search in Google Patents (see handout) 10/01/2020 C.A.B. 

Interference Search 

US Class/CPC 
Symbol US Subclass/CPC Group Date Examiner 

/C.A.B/ 
Examiner, Art Unit 2184 

U.S. Patent and Trademark Office 
Page 1 of 1 

Part of Paper No.: 20201001 

Page 867 of 1327



111 

Index 

111 1 111 

of 

1 

Claims 

1 1111 11 11 

Application/Control No. 

16/852,790 

Applicant(s)/Patent Under Reexamination 

Beel et al. 

Examiner 

CHRISTOPHER A BARTELS 

Art Unit

2184 

I Rejected 

= Allowed 

- Cancelled 

+ Restricted 

N Non-Elected 

I Interference 

A Appeal 

0 Objected 

CLAIMS 

0 Claims renumbered in the same order as presented by applicant 0 CPA 0 T.D. 0 R.1.47 

CLAIM DATE 
Final Original 10/01/2020 

1 -
2 -
3 -
4 -
5 -
6 -
7 -
8 -
9 -

10 -
11 -
12 -
13 -
14 -
15 -
16 -
17 -
18 -
19 -
20 -
21 -
22 -
23 -
24 -
25 -
26 -
27 -
28 -
29 -
30 -
31 -
32 -
33 -
34 -
35 -
36 -
37 -
38 -
39 -
40 -
41 -
42 - 

U.S. Patent and Trademark Office 

Page 1 of 3 

Part of Paper No.: 20201001 

Page 868 of 1327



111 

Index 

111 1 111 

of 

1 

Claims 

1 1111 11 11 

Application/Control No. 

16/852,790 

Applicant(s)/Patent Under Reexamination 

Beel et al. 

Examiner 

CHRISTOPHER A BARTELS 

Art Unit

2184 

CLAIM DATE 
Final Original 10/01/2020 

43 -
44 -
45 -
46 -
47 -
48 -
49 -
50 -
51 -
52 -
53 -
54 -
55 -
56 -
57 -
58 -
59 -
60 -
61 -
62 -
63 -
64 -
65 -
66 -
67 -
68 -
69 -
70 -
71 -
72 -
73 -
74 -
75 -
76 -
77 -
78 -
79 -
80 -
81 -
82 ,./ 
83 ,./ 
84 ,./ 
85 ,./ 
86 ,./ 
87 ,./ 
88 ,./ 
89 ,./ 
90 ,./ 
91 ,./ 
92 ,./ 
93 ,./ 
94 ,./ 

U.S. Patent and Trademark Office 

Page 2 of 3 

Part of Paper No.: 20201001 

Page 869 of 1327



111 

Index 

111 1 111 

of 

1 

Claims 

1 1111 11 11 

Application/Control No. 

16/852,790 

Applicant(s)/Patent Under Reexamination 

Beel et al. 

Examiner 

CHRISTOPHER A BARTELS 

Art Unit

2184 

CLAIM DATE 
Final Original 10/01/2020 

95 ,./ 
96 ,./ 
97 ,./ 
98 ,./ 
99 ,./ 
100 ,./ 

U.S. Patent and Trademark Office Part of Paper No.: 20201001 

Page 3 of 3 

Page 870 of 1327



EA ST Search 

EA ST Search 

History 

History (Prior Art) 

Ref Hits Search Query DBs Default Plurals Time 
Operator Stamp 

S1 17,523 (interrupt$3 msi msix msi adj x) US-PGPUB; OR ON 2020/07/19 
with (handl$3 rerout$3 rout$3 
mask$3) and (boot bootload$3 

US PAT; USOCR; 
FPRS; EPO; JPO; 

15:57 

(boot firmware firm ware) with DERWENT; 
(load$3 updat$3 dynamic$4 
modifyiing modific$5)) 

IBM_TDB 

S2 305 S1 and ((linux and irq) irqbalance US-PGPUB; OR ON 2020/07/19 
irq adj balance) US PAT; USOCR; 16:01 

FPRS; EPO; JPO; 
DERWENT; 
IBM_TDB 

S3 51 S2 and (isd interrupt$3 adj (source US-PGPUB; OR ON 2020/07/19 
)) US PAT; USOCR; 16:02 

FPRS; EPO; JPO; 
DERWENT; 
IBM_TDB 

S4 20 S3 and (partition virtualization US-PGPUB; OR ON 2020/07/19 
hypervisor root adj complex) US PAT; USOCR; 16:03 

FPRS; EPO; JPO; 
DERWENT; 
IBM_TDB 

S5 0 S3 and (partition virtualization US-PGPUB; OR ON 2020/07/19 
hypervisor root adj complex) with US PAT; USOCR; 16:03 
(pmi potential$2 near2 miss$3) FPRS; EPO; JPO; 

DERWENT; 
IBM_TDB 

S6 0 S2 and (partition virtualization US-PGPUB; OR ON 2020/07/19 
hypervisor root adj complex) with US PAT; USOCR; 16:03 
(pmi potential$2 near2 miss$3) FPRS; EPO; JPO; 

DERWENT; 
IBM_TDB 

S7 21 S1 and (partition virtualization US-PGPUB; OR ON 2020/07/19 
hypervisor root adj complex) with US PAT; USOCR; 16:03 
(pmi potential$2 near2 miss$3) FPRS; EPO; JPO; 

DERWENT; 
IBM_TDB 

S8 0 "16293525" US-PGPUB; OR ON 2020/07/23 
US PAT; USOCR; 17:46 
FPRS; EPO; JPO; 
DERWENT; 
IBM_TDB 

Page 871 of 1327



S9 0 "16293525".pn. US-PGPUB; OR ON 2020/07/23 
USPAT; USOCR; 17:47 
FPRS; EPO; JPO; 
DERWENT; 
IBM_TDB 

S10 1 "15466150" US-PGPUB; OR ON 2020/07/24 
USPAT; USOCR; 12:48 
FPRS; EPO; JPO; 
DERWENT; 
IBM_TDB 

S11 17,702 (interrupt$3 msi msix msi adj x) US-PGPUB; OR ON 2020/09/24 
with (handl$3 rerout$3 rout$3 USPAT; USOCR; 
mask$3) and (boot bootload$3 FPRS; EPO; JPO; 

19:39 

(boot firmware firm ware) with DERWENT; 
(load$3 updat$3 dynamic$4 IBM_TDB 
modifyiing modific$5)) 

S12 312 S11 and ((linux and irq) irqbalance US-PGPUB; OR ON 2020/09/24 
irq adj balance) USPAT; USOCR; 19:39 

FPRS; EPO; JPO; 
DERWENT; 
IBM_TDB 

S13 51 S12 and (isd interrupt$3 adj US-PGPUB; OR ON 2020/09/24 
(source )) USPAT; USOCR; 19:39 

FPRS; EPO; JPO; 
DERWENT; 
IBM_TDB 

S14 20 S13 and (partition virtualization US-PGPUB; OR ON 2020/09/24 
hypervisor root adj complex) USPAT; USOCR; 19:39 

FPRS; EPO; JPO; 
DERWENT; 
IBM_TDB 

S15 0 S13 and (partition virtualization US-PGPUB; OR ON 2020/09/24 
hypervisor root adj complex) with USPAT; USOCR; 19:39 
(pmi potential$2 near2 miss$3) FPRS; EPO; JPO; 

DERWENT; 
IBM_TDB 

S16 0 S12 and (partition virtualization US-PGPUB; OR ON 2020/09/24 
hypervisor root adj complex) with USPAT; USOCR; 19:39 
(pmi potential$2 near2 miss$3) FPRS; EPO; JPO; 

DERWENT; 
IBM_TDB 

S17 21 S11 and (partition virtualization US-PGPUB; OR ON 2020/09/24 
hypervisor root adj complex) with USPAT; USOCR; 19:39 
(pmi potential$2 near2 miss$3) FPRS; EPO; JPO; 

DERWENT; 
IBM_TDB 

S18 0 "16293525" US-PGPUB; OR ON 2020/09/24 
USPAT; USOCR; 19:39 
FPRS; EPO; JPO; 

Page 872 of 1327



DERWENT; 
IBM_TDB 

S19 0 "16293525".pn. US-PGPUB; OR ON 2020/09/24 
US PAT; USOCR; 19:39 
FPRS; EPO; JPO; 
DERWENT; 
IBM_TDB 

S20 1 "15466150" US-PGPUB; OR ON 2020/09/24 
US PAT; USOCR; 19:39 
FPRS; EPO; JPO; 
DERWENT; 
IBM_TDB 

S21 48 S11 and (potential$4 near2 US-PGPUB; OR ON 2020/09/24 
(miss$3 skip$4 avoid$3)) with (msi US PAT; USOCR; 
interrupt vector mask$3 messag$3 FPRS; EPO; JPO; 
adj signal$4) DERWENT; 

19:41 

IBM_TDB 

S22 48 S11 and (potential$2 near2 US-PGPUB; OR ON 2020/09/24 
(miss$3 skip$4 avoid$3)) with (msi US PAT; USOCR; 
interrupt vector mask$3 messag$3 FPRS; EPO; JPO; 
adj signal$4) DERWENT; 

19:46 

IBM_TDB 

S23 0 "16293525" US-PGPUB; OR ON 2020/09/24 
US PAT; USOCR; 20:41 
FPRS; EPO; JPO; 
DERWENT; 
IBM_TDB 

EAST Search History (Interference) 

<This search history is empty> 

10/1/2020 12:18:36 PM 
C: \Users \cbartels\Documents\EAST\Workspaces \16852790inventCPCids.wsp 

Page 873 of 1327



IEEE Xplore Search Results Page 1 of 1 

iEEE.orn IEEE Xpior IEEE-SA IEEE Spectrum More Sites 

Access provided by: 

United States Patent and 
Trademark Office 

All 

Search within results 

Sign Out 

Browse My Settings  Help 

C:art Create Account Per sr 

Access provided by: 

Lintfeci Stales Patent and 
Trademark Office 

dean Out 

Download FDFs I Export Alert Set Search Alerts I Search History 

No results found for 
((("Full Text & Metadata";speaker webcam "web camera" webcamera multimedia multi-rriedia) AND "Full Text & 
Metadata":bus interface network switch) AND "Full Text & Metadata":hypervisor "virtual audio" "virtual con€erence" "virtual 
stream") 

Alert Set Search Alerts i sort: Sort Relevance 

Show 

O Ad Results 

O Subscribed Content 

O Open Access Only 

We were uriabic.:- to find resu'ts for 
((("Full Text & Metadataspeaker webcam 'Web camera" webcarnera multimedia 

multi-media) AND "Full Text ix Mr tadata":bus interface network switch) AND "Full 

Text ix Metadatetypervisor "virtual audio" "virtual conference" "virtual stream") 

Please try your search again using the following suggestions: 

^ Use fewer keywords 

• Use to represent zero or mere alphanumeric characters (e.g., invert* 

matches 'invert' and "inverter") 

• Use Advanced Search 

• Refer to our Search Tips 

https://ieeexplore.ieee.org/search/searchresult.j sp?action=search&newsearch=true&match... 10/1/2020 
Page 874 of 1327



(speaker webcam "web camera" webcamera multimedia multi-media) and (bus interface n... Page 1 of 2 

(speaker webcam "web camera" webcamera multimedia multi-media) and? • 

LZ 
W.: ;wigs found. 

sp,,aKer we •c 

About Senc.i Feadback PubUc Deaasf....ts Term:: Pr 'vac./ Policy 

https://patents.google.com/?q=(speaker+webcam±"web+camera"+webcamera+multimedia... 10/1/2020 
Page 875 of 1327



(speaker webcam "web camera" webcamera multimedia multi-media) and (bus interface n... Page 2 of 2 

https://patents.google.com/?q=(speaker+webcam±"web+camera"+webcamera+multimedia... 10/1/2020 
Page 876 of 1327



Receipt date: 04/20/2020 16/852,790 GAU: 2184 

Doc code: IDS PTOISBIOBa (01-10) 
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. 

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

Application Number 

Filing Date 

First Named Inventor 

Art Unit 

2020-04-20 

 Koen Simon Herman BEEL 

2184 

Examiner Name CHRISTOPHER A. EARTELS 

Attorney Docket Number BEEL3004C/TL 

U.S.PATENTS Remove 

Examiner 
Initial* 

Cite 
No 

Patent Number 
Kind 
Code1 

Issue Date 
Name of Patentee or Applicant 
of cited Document 

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

/c.A.B/ 
1 5966035 B1 2005-11-15 Suess et al. Cited in Specification 

C.A.B/ 2 5316138 B2 2012-11-20 Chang 

C.A.B/ 3 5346753 B2 2013-01-01 HAYES 

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

U.S.PATENT APPLICATION PUBLICATIONS Remove 

Examiner 
Initial* 

Cite No 
Publication 
Number 

Kind 
Code1

Publication 
Date 

Name of Patentee or Applicant 
of cited Document 

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

/C .A.13/ 1 20100087139 Al 2010-04-08 Glass Cited in Specification and German 
Search Report 

/C.A.B/2 20060095376 Al 2006-05-04 Mitchell et al. Cited in Specification 

/C.A.B/ 3 20090198839 Al 2009-08-06 Banerjee et al. Cited in Specification 

EFS Web 2.1.17 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.A.B/ 

Page 877 of 1327



Receipt date: 04/20/2020 16/852,790 - GAD: 2184 

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

Application Number 

Filing Date 2020-04-20 

First Named Inventor Koen Simon Herman BEEL 

Art Unit 2184 

Examiner Name 

Attorney Docket Number BEEL3004C/TL 

/C.A. B 
4 20110115689 Al 2011-05-19 Sugiyama et al. Cited in Specification 

5 20020196378 Al 2002-12-26 Slobodin et al. Cited in Specification 

6 20130067121 Al 2013-05-14 Beel et al. Related U.S. App. 13/270,659 

7 20130050254 Al 2013-02-28 Tran et al. 

8 20120331509 Al 2012-12-27 Laksono 

9 20070005809 Al 2007-01-04 Kobayashi et al. 

10 20100302130 Al 2010-12-02 Kikuchi et al. 

11 20070244970 Al 2007-10-18 Watanabe et al. 

12 20060031779 Al 2006-02-09 Theurer et al. 

V' 
13 20050036509 Al 2005-02-17 Acharya et al. 

,,,c . A .B/ 14 20040263636 Al 2004-12-30 Cutler et al. 

EFS Web 2.1.17 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.A.B/ 

Page 878 of 1327



Receipt date: 04/20/2020 16/852,790 - GAD: 2184 

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

Application Number 

F€ling Date 2020-04-20 

First Named Inventor Koen Simon Herman BEEL 

Art Un€t 2184 

Examiner Name 

Attorney Docket Number BEEL3004C/TL 

jC . A. B/ 
15 20090046139 Al 2009-02-19 Cutler et al. 

16 20110023096 Al 2011-01-27 ?CIAO et al. 

17 20070033289 Al 2007-02-08 NUYTTENS et al. 

18 20140082227 Al 2014-03-20 BEEL et al. 

19 20040125777 Al 2004-07-01 Doyle et al. 

20 20070065078 Al 2007-03-22 Jiang 

21 20090247006 Al 2009-10-01 Thompson 

22 20130054348 Al 2013-02-28 Holsman et al. 

23 20100302454 Al 2010-12-02 EPSTEIN et al. 

V 

24 20090064302 Al 2009-03-05 COLELLA 

' .BA 
/, 25 20130060662 Al 2013-03-07 CARLSON et a

r

l. 

EFS Web 2.1.17 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.A.B/ 

Page 879 of 1327



Receipt date: 04/20/2020 16/852,790 - GAD: 2184 

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

Application Number 

Filing Date 2020-04-20 

First Named Inventor Koen Simon Herman BEEL 

Art Unit 2184 

Examiner Name 

Attorney Docket Number BEEL3004C/TL 

/C.A.B/ 26 20110078716 Al 2011-03-31 MACWAN 

27 20100332663 Al 2010-12-30 CHANG 

28 20090235170 Al 2009-09-17 GOLDEN et al. 

29 20040128354 Al 2004-07-01 HORIKIRI et al. corresponds to CN 1499841 

30 20100066806 Al 2010-03-18 LYU 

31 20070109410 Al 2007-05-17 STEW 
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3 1187480 EP Al 2002-03-13 TELESUITE CORP. 

4 2001/089156 WO A2 2001-11-22 SONY CORP 
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MATSUSHITA 
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English abstract and 
translation X 
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7 2756668 EP A 2014-07-23 BARCO NV 
corresponds to WO
20131037979 

8 1499841 ON A 2004-05-26 FUJI XEIOX CO LTD 
cited in CN OA, 
corresponds to US 
20040128354 
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9 101106681 ON A 2008-01-16 VTRON CORP 
cited in CN OA, English 
machine translation 
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abstract 
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abstract 0 
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/c .A.B/ 12 101106469 CN A 2008-01-16 AWIND INC cited in CN OA, English 
abstract 

13 101442500 CN A 2009-05-27 XIAOTAO YIN cited in CN OA, English 
abstract 

14 101828392 CN A 2010-09-08 CREATIVE TECH LTD cited in CN OA, English 
abstract 

15 102023852 CN A 2011-04-20 JULONG EDUCATIONAL 
TECHNOLOGY CO LTD 

cited in CN OA, English 
abstract 

16 1689275 CN A 2005-10-26 SONY CORP 
English abstract, 
corresponds to US 
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/CA,Bif 17 2007/137415 WO Al 2007-12-06 SMART TECH INC cited in EP Office 
Communication 

If you wish to add additional Foreign Patent Document citation information please click the Add button Add 
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/lc .A .13/ 1 International Search Report (ISR) dated March 6, 2013, for PCT/EP2012/068166. 
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ic .A.33/ 3 International Search Report (ISR) dated March 4, 2013, for PCT/EP2012/068168. 
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iiC .A .13/ 4 International Search Report (ISR) dated January 28, 2013, for PCT/EP2012/068169. 

5 British Search Report dated August 28, 2012, for GB 1206841.7. 

6 German Search Report dated November 17, 2011, for DE 102011055443.2. 

7 Jiang et al., "A Novel Wireless Approach for Conference Projecting and Cooperating", Lecture Notes in Computer 
Science, Vol. 4159, pp. 688-697, 2006. (cited in GB 1206841.7 Search Report) 

8 Martin Trautschold, iPhone 4 Made Simple, 2010, Apress, Pages 1-819. 

9 Office Action in related U.S. Application Number 151449,048, dated February 16, 2018. 

10 US Office Action dated March 29, 2016, for 14/395,364. 

11 Marc AL-NAMES et al., Audio-Visual Processing in Meetings: Seven Questions and Current AMI Answers, 2006. 

12 Mood indicators on electronic meeting tools" IBM, IP.com number: IPCOM00001171D, Publication Date: March 12, 
2003. 

13 Final Office Action in related U.S. Application No. 14/278,442, dated June 8, 2018. 

ie . A . IV 

14 Office Action in related Chinese Application Number 201280055744.2, dated March 30, 2018. X 
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iC .A .13/ 15 Office Action in related U.S. Application Number 141344,836, dated February 28, 2018. 

16 U.S. Office Action dated October 20, 2017, for U.S. Application No. 14/344,836. 

17 European Notice of Opposition dated September 27, 2017 for EP 2756668. 

18 StarTech.com: USB to DVI External Dual Monitor Video Adapter/USS to VGA External Dual Monitor Video Adapter, 
User Manual dated May 19, 2011. 

19 Microsoft Community, conversation on August 30, 2011 about USB2VGA Adapter, retrieved on September 7, 2017. 

20 Nebopedia Definition of Peripheral Device, retrieved on September 7, 2017. 

21 Trulink Wireless USB2VGA Adapter, Quick Start Guide, retrieved from www.c2g.com. 

22 1-1WebPage on Availability of Trulink, retrieved on September 7, 2017. 

23 Chinese Office Action dated October 31, 2017, for CN 201280001542.X, and English translation thereof. 

V 

24 European Office Communication dated June 15, 2015, for EP 12762258.7. 

/C C. A .B 
25 
/ 

European Office Action dated August 1, 2016, for EP 12762258.7. 
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C.A.B/ 
26 U.S. Office Action dated June 17, 2016, for 14/278,442. 

27 U.S. Office Action dated June 17, 2016, for 14/725,40t 

28 Chinese Office Action dated April 5, 2017, for CN 201280055744.2, and English translation thereof. 

29 U.S. Office Action dated May 3, 2017, for U.S. Application No. 141344,836. 

30 Chinese Office Action dated September 26, 2017, for CN 201280055744.2, and English translation thereof. 0 

31 U.S. Office Action dated September 28, 2017, for U.S. Application No. 14/278,442. 

32 
'Quick Connect Wireless with Epson Projectors", retrieved from https://www.youtube.com/watch?v=9P0z4-HyDXY, 
November 3, 2009. 

33 'Remote Framebufter Protocol (RFB)", Internet standard IETF RFC 6143 , March 2011. 

34 Richardson & Wood, "The RFB Protocol", Cambridge: ORL, 1998. 

V 

35 
'Manual of the Epson projectors", retrieved from http://esupportepsoneurope.comNiewArticle.aspx?Ing=sv-
SE&kbid=328038&data=b0U002FRIftu7YFtMOBp2mpSKntPq1A26Wyw&c1=1, February 14, 201t 

lc . A. Bi 
36 Chinese Office Action dated December 27, 2016, for CN 201280074077.2, and English translation thereof. 
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/CAB/ . 37 Final Office Action in corresponding U.S. App. 14/725,401 dated January 26, 2017. 

38 Final Office Action in corresponding U.S. App. 14/278,442 dated January 26, 2017. 

39 Chinese Office Action in Chinese Application Number 201280074077.2, dated January 4, 2018. 0 

40 International Preliminary Report on Patentability (IPRP) dated March 27, 2014, for PCT/EP2012/068166. 

41 International Preliminary Report on Patentability (IPRP) dated March 27, 2014, for PCT/EP2012/068167. 

42 International Preliminary Report on Patentability (IPRP) dated March 27, 2014, for PCT/EP2012/068168. 

43 Request for Reexamination of Patent No. 8,756,348, dated February 9, 2018. 

44 Request for Reexamination of Patent No. 9,083,769, dated February 9, 2018. 

45 Intervention according to Art 105 EPC in corresponding European patent 2756668, dated May 3, 2018. 

V 

46 Chinese Office Action dated November 4, 2016, for CN 201280001542.X, and English translation thereof. 

/C . A. HI 47 European Office Communication dated December 21, 2015, for EP 12762258.7. 
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/C.A.B 48 Chinese Office Action dated June 28, 2017, for CN 201280074077.2, and English translation thereof. 0 

/C.A.B 
49 Chinese Office Action dated July 4, 2017, for CN 201280055667.0, and English translation thereof. 0 

"  / 50 Chinese Office Action dated July 21, 2017, for CN 20128001542.X, and English translation thereof. 0 
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I 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 
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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) 2020-04-20 

Name/Print THOMAS LEE Registration Number 66396 

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.S.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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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 the Freedom of Information Act requires disclosure of these record s. 

2. 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. 

3. 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. 

4. 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). 

5. 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. 

6. 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)). 

7. 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. 

8. 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. 

9. 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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/C.A. 1 U.S. Office Action in corresponding U.S. Application No. 16/034,846, dated June 25, 2020. 
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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. 5 Applicant is to place a check mark here i 
English language translation is attached. 

EFS Web 2.1.17 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.A.B/ 

Page 891 of 1327



Receipt date: 06/30/2020 16/852,790 - GAU: 2184 

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 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 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) 2020-06-30 

Name/Print THOMAS LEE Registration Number 66396 

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.S.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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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 the Freedom of Information Act requires disclosure of these record s. 

2. 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. 

3. 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. 

4. 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). 

5. 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. 

6. 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)). 

7. 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. 

8. 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. 

9. 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 2.1.17 
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.A.B/ 

Page 893 of 1327



Receipt date: 08/06/2020 16/852,790 - GAD: 2184 

Doc code: IDS PTO/SB/08a (02-18) 
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 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 
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If you wish to add additional U.S. Patent citation information please click the Add button. Add 

U.S.PATENT APPLICATION PUBLICATIONS Remove 

Examiner 
Initial* 

Cite No 
Publication 
Number 

Kind 
Code1

Publication 
Date 

Name of Patentee or Applicant 
of cited Document 

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

/c.A.B/ 
1 20060080707 Al 2006-04-13 Laksono 

c.A.B/ 
2 20100149206 Al 2010-06-17 Shigehisa et al. 

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

FOREIGN PATENT DOCUMENTS Remove 

Examiner 
Initial* 

Cite 
No 

Foreign Document 
Number3

Country 
Code2i 

Kind 
Code 

Publication 
Date 

Name of Patentee or 
Applicant of cited 
Document 

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

15 

/C A / 1
1525300 CN A 2004-09-01 Microsoft Corp. Abstract. X 

EFS Web 2.1.18 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.A.B/ 

Page 894 of 1327



Receipt date: 08/06/2020 16/852,790 - GAD: 2184 

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 Bartels, Christopher A. 
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Application Number 16852790 

Filing Date 2020-04-20 

First Named Inventor Koen Simon Herman BEEL 

Art Unit 2184 

Examiner Name Bartels, Christopher A. 

Attorney Docket Number BEEL3004C/TL 

EXAMINER SIGNATURE 

Examiner Signature I /CHRISTOPHER A BARTELS/ Date Considered 10/0 1/2 0 2 0 

*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. 

I 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 WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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Application Number 16852790 

Filing Date 2020-04-20 

First Named Inventor 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 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 66396 

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.S.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 

Privacy Act Statement 

16/852,790 GAU: 2184 

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 the Freedom of Information Act requires disclosure of these record s. 

2. 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. 

3. 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. 

4. 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). 

5. 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. 

6. 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)). 

7. 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. 

8. 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. 

9. 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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IBM_TDB 

S55 11 (("BEEL") near3 ("Koen")),INV. US-PGPUB; OR ON 2017/10/16 
US PAT; 14:06 
USOCR 
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S56 12 (("NIR") near3 ("Yoav")),INV. US-PGPUB; OR ON 2017/10/16 
US PAT; 14:06 
USOCR 

S57 11 (("LOUWET") near3 ("Filip")),INV. US-PGPUB; OR ON 2017/10/16 
US PAT; 14:06 
USOCR 

S58 16 (("COEN") near3 ("Guy")),INV. US-PGPUB; OR ON 2017/10/16 
US PAT; 14:06 
USOCR 

S59 3 "20150169477" US-PGPUB; OR ON 2017/10/16 
US PAT; 14:06 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S60 224 (audio near2 driver audio adj driver) US-PGPUB; OR ON 2017/10/16 
and (hmi human near2 (machine USPAT; 
interface)) and (usb with (mass USOCR; 
storage class)) FPRS; EPO; 

14:06 

JPO; 
DERWENT; 
IBM_TDB 

S61 1 S60 and screen near2 scrap$4 US-PGPUB; OR ON 2017/10/16 
US PAT; 14:06 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S62 12,797 (web data screen) near2 scrap$4 US-PGPUB; OR ON 2017/10/16 
US PAT; 14:06 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S63 98 (web data screen) near2 scrap$4 US-PGPUB; AND ON 2017/10/16 
US PAT; 14:06 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S64 13 "2007137415" US-PGPUB; OR ON 2017/10/16 
US PAT; 14:06 
USOCR; 
FPRS; EPO; 
JPO; 
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DERWENT; 
IBM_TDB 

S65 3 "20070137415" US-PGPUB; OR ON 2017/10/16 
US PAT; 14:06 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S66 9 ("20110023096" "20070033289" US-PGPUB; OR ON 2017/10/16 
"20140082227").PN. US PAT; 14:06 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S67 2 "20020174254" US-PGPUB; OR ON 2017/10/16 
US PAT; 14:06 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S68 1 (S64 S65 S66 S67) and screen near2 US-PGPUB; OR ON 2017/10/16 
scrap$4 USPAT; 14:06 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S69 98 (web data screen) near2 scrap$4 US-PGPUB; AND ON 2017/10/16 
US PAT; 14:06 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S70 79 S69 and (portable cellular pda US-PGPUB; OR ON 2017/10/16 
smartphone smart adj phone USPAT; 
mobile) USOCR; 

14:06 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S71 2 "20020174254" US-PGPUB; OR ON 2017/10/16 
US PAT; 14:06 
USOCR; 
FPRS; EPO; 
JPO; 

Page 908 of 1327



DERWENT; 
IBM_TDB 

S72 9 ("20110023096" "20070033289" US-PGPUB; OR ON 2017/10/16 
"20140082227").PN. US PAT; 14:06 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S73 8 S69 and usb US-PGPUB; AND ON 2017/10/16 
US PAT; 14:06 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S74 11 (("BEEL") near3 ("Koen")),INV. US-PGPUB; OR ON 2017/10/16 
US PAT; 14:06 
USOCR 

S75 12 (("NIR") near3 ("Yoav")),INV. US-PGPUB; OR ON 2017/10/16 
US PAT; 14:06 
USOCR 

S76 11 (("LOUWET") near3 ("Filip")),INV. US-PGPUB; OR ON 2017/10/16 
US PAT; 14:06 
USOCR 

S77 16 (("COEN") near3 ("Guy")),INV. US-PGPUB; OR ON 2017/10/16 
US PAT; 14:06 
USOCR 

S78 3 "14344836" US-PGPUB; OR ON 2018/01/16 
USPAT; 08:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S79 3 (US-20070033289-$ or US- US-PGPUB; OR OFF 2018/02/16 
20130060662-$).did. or (US- USPAT 19:47 
8346753-$).did. 

S80 1 S79 and (driver) US-PGPUB; OR OFF 2018/02/16 
US PAT; 19:47 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S81 1,096 (audio speaker) with (driver module) US-PGPUB; OR OFF 2018/02/16 
and (driver module) with (generic US PAT; 
and specific) USOCR; 

19:49 
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FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S82 636 S81 and (adhoc ad adj hoc US-PGPUB; OR OFF 2018/02/16 
network$3 Ian vpn wan) and (port US PAT; 
peripheral) USOCR; 

19:50 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S83 522 S82 and (window microsoft operat$3 US-PGPUB; OR OFF 2018/02/16 
near2 system) USPAT; 19:50 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S84 544 S82 and (window microsoft operat$3 US-PGPUB; OR OFF 2018/02/16 
near2 system kernel linux unix mac USPAT; 
os adj x) USOCR; 

19:51 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S85 22 S84 not S83 US-PGPUB; OR OFF 2018/02/16 
US PAT; 19:51 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S86 6 "20070033289" US-PGPUB; OR OFF 2018/02/20 
US PAT; 11:18 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S87 3 "14344836" US-PGPUB; OR ON 2018/07/18 
US PAT; 08:52 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S88 7 (US-20070033289-$ or US- US-PGPUB; OR ON 2018/07/23 
20130060662-$ or US- USPAT 15:17 
20040125777-$ or US-
20070065078-$ or US-
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20090247006-$ or US-
20130054348-$).did. or (US-
8346753-$).did. 

S89 5 "20150169477" US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S90 255 (audio near2 driver audio adj driver) US-PGPUB; OR ON 2018/11/26 
and (hmi human near2 (machine USPAT; 
interface)) and (usb with (mass USOCR; 
storage class)) FPRS; EPO; 

07:58 

JPO; 
DERWENT; 
IBM_TDB 

S91 2 S90 and screen near2 scrap$4 US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S92 14,620 (web data screen) near2 scrap$4 US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S93 111 (web data screen) near2 scrap$4 US-PGPUB; AND ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S94 15 "2007137415" US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S95 3 "20070137415" US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
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DERWENT; 
IBM_TDB 

S96 9 ("20110023096" "20070033289" US-PGPUB; OR ON 2018/11/26 
"20140082227").PN. US PAT; 07:58 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S97 2 "20020174254" US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S98 1 (S94 S95 S96 S97) and screen near2 US-PGPUB; OR ON 2018/11/26 
scrap$4 USPAT; 07:58 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S99 111 (web data screen) near2 scrap$4 US-PGPUB; AND ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S100 92 S99 and (portable cellular pda US-PGPUB; OR ON 2018/11/26 
smartphone smart adj phone USPAT; 
mobile) USOCR; 

07:58 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S101 2 "20020174254" US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S102 9 ("20110023096" "20070033289" US-PGPUB; OR ON 2018/11/26 
"20140082227").PN. US PAT; 07:58 

USOCR; 
FPRS; EPO; 
JPO; 
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DERWENT; 
IBM_TDB 

S103 12 S99 and usb US-PGPUB; AND ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S104 14 (("BEEL") near3 ("Koen")),INV. US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR 

S105 15 (("NIR") near3 ("Yoav")),INV. US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR 

S106 14 (("LOUWET") near3 ("Filip")),INV. US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR 

S107 19 (("COEN") near3 ("Guy")),INV. US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR 

S108 5 "20150169477" US-PGPUB; OR ON 2018/11/26 
USPAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S109 255 (audio near2 driver audio adj driver) US-PGPUB; OR ON 2018/11/26 
and (hmi human near2 (machine 
interface)) and (usb with (mass 
storage class)) 

USPAT; 
USOCR; 
FPRS; EPO; 

07:58 

JPO; 
DERWENT; 
IBM_TDB 

S110 2 S109 and screen near2 scrap$4 US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S111 14,620 (web data screen) near2 scrap$4 US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 
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S112 111 (web data screen) near2 scrap$4 US-PGPUB; AND ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S113 15 "2007137415" US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S114 3 "20070137415" US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S115 9 ("20110023096" "20070033289" US-PGPUB; OR ON 2018/11/26 
"20140082227").PN. US PAT; 07:58 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S116 2 "20020174254" US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S117 1 (S113 S114 S115 S116) and screen US-PGPUB; OR ON 2018/11/26 
near2 scrap$4 USPAT; 07:58 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S118 111 (web data screen) near2 scrap$4 US-PGPUB; AND ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 
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S119 92 S118 and (portable cellular pda US-PGPUB; OR ON 2018/11/26 
smartphone smart adj phone USPAT; 
mobile) USOCR; 

07:58 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S120 2 "20020174254" US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S121 9 ("20110023096" "20070033289" US-PGPUB; OR ON 2018/11/26 
"20140082227").PN. US PAT; 07:58 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S122 12 S118 and usb US-PGPUB; AND ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S123 14 (("BEEL") near3 ("Koen")),INV. US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR 

S124 15 (("NIR") near3 ("Yoav")),INV. US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR 

S125 14 (("LOUWET") near3 ("Filip")),INV. US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR 

S126 19 (("COEN") near3 ("Guy")),INV. US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR 

S127 5 "20150169477" US-PGPUB; OR ON 2018/11/26 
USPAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S128 255 (audio near2 driver audio adj driver) US-PGPUB; OR ON 2018/11/26 
and (hmi human near2 (machine USPAT; 07:58 
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interface)) and (usb with (mass 
storage class)) 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S129 2 S128 and screen near2 scrap$4 US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S130 14,620 (web data screen) near2 scrap$4 US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S131 111 (web data screen) near2 scrap$4 US-PGPUB; AND ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S132 15 "2007137415" US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S133 3 "20070137415" US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S134 9 ("20110023096" "20070033289" US-PGPUB; OR ON 2018/11/26 
"20140082227").PN. US PAT; 07:58 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S135 2 "20020174254" US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR; 
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FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S136 1 (S132 S133 S134 S135) and screen US-PGPUB; OR ON 2018/11/26 
near2 scrap$4 USPAT; 07:58 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S137 111 (web data screen) near2 scrap$4 US-PGPUB; AND ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S138 92 S137 and (portable cellular pda US-PGPUB; OR ON 2018/11/26 
smartphone smart adj phone 
mobile) 

USPAT; 
USOCR; 

07:58 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S139 2 "20020174254" US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S140 9 ("20110023096" "20070033289" US-PGPUB; OR ON 2018/11/26 
"20140082227").PN. US PAT; 07:58 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S141 12 S137 and usb US-PGPUB; AND ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S142 14 (("BEEL") near3 ("Koen")),INV. US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR 
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S143 15 (("NIR") near3 ("Yoav")),INV. US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR 

S144 14 (("LOUWET") near3 ("Filip")),INV. US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR 

S145 19 (("COEN") near3 ("Guy")),INV. US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR 

S146 5 "20150169477" US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S147 255 (audio near2 driver audio adj driver) US-PGPUB; OR ON 2018/11/26 
and (hmi human near2 (machine 
interface)) and (usb with (mass 
storage class)) 

USPAT; 
USOCR; 
FPRS; EPO; 

07:58 

JPO; 
DERWENT; 
IBM_TDB 

S148 2 S147 and screen near2 scrap$4 US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S149 14,620 (web data screen) near2 scrap$4 US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S150 111 (web data screen) near2 scrap$4 US-PGPUB; AND ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S151 15 "2007137415" US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
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DERWENT; 
IBM_TDB 

S152 3 "20070137415" US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S153 9 ("20110023096" "20070033289" US-PGPUB; OR ON 2018/11/26 
"20140082227").PN. US PAT; 07:58 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S154 2 "20020174254" US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S155 1 (S151 S152 S153 S154) and screen US-PGPUB; OR ON 2018/11/26 
near2 scrap$4 USPAT; 07:58 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S156 111 (web data screen) near2 scrap$4 US-PGPUB; AND ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S157 92 S156 and (portable cellular pda US-PGPUB; OR ON 2018/11/26 
smartphone smart adj phone 
mobile) 

USPAT; 
USOCR; 

07:58 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S158 2 "20020174254" US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
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DERWENT; 
IBM_TDB 

S159 9 ("20110023096" "20070033289" US-PGPUB; OR ON 2018/11/26 
"20140082227").PN. US PAT; 07:58 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S160 12 S156 and usb US-PGPUB; AND ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S161 14 (("BEEL") near3 ("Koen")),INV. US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR 

S162 15 (("NIR") near3 ("Yoav")),INV. US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR 

S163 14 (("LOUWET") near3 ("Filip")),INV. US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR 

S164 19 (("COEN") near3 ("Guy")),INV. US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR 

S165 3 "14344836" US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S166 3 (US-20070033289-$ or US- US-PGPUB; OR OFF 2018/11/26 
20130060662-$).did. or (US- US PAT 07:58 
8346753-$).did. 

S167 1 S166 and (driver) US-PGPUB; OR OFF 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S168 1,203 (audio speaker) with (driver module) US-PGPUB; OR OFF 2018/11/26 
and (driver module) with (generic 
and specific) 

US PAT; 
USOCR; 

07:58 
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FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S169 683 S168 and (adhoc ad adj hoc US-PGPUB; OR OFF 2018/11/26 
network$3 Ian vpn wan) and (port 
peripheral) 

US PAT; 
USOCR; 

07:58 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S170 566 S169 and (window microsoft US-PGPUB; OR OFF 2018/11/26 
operat$3 near2 system) US PAT; 07:58 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S171 588 S169 and (window microsoft US-PGPUB; OR OFF 2018/11/26 
operat$3 near2 system kernel linux 
unix mac os adj x) 

USPAT; 
USOCR; 

07:58 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S172 22 S171 not S170 US-PGPUB; OR OFF 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S173 6 "20070033289" US-PGPUB; OR OFF 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S174 3 "14344836" US-PGPUB; OR ON 2018/11/26 
US PAT; 07:58 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S175 7 (US-20070033289-$ or US- US-PGPUB; OR ON 2018/11/26 
20130060662-$ or US- USPAT 07:58 
20040125777-$ or US-
20070065078-$ or US-
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20090247006-$ or US-
20130054348-$).did. or (US-
8346753-$).did. 

S176 3 "20110180380" US-PGPUB; OR ON 2018/11/26 
US PAT; 08:01 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S177 7 "20100064063" US-PGPUB; OR ON 2018/11/26 
US PAT; 08:06 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S178 20 "8756348" US-PGPUB; OR ON 2018/11/26 
US PAT; 08:16 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S179 2 "8756348".PN. US-PGPUB; OR ON 2018/11/26 
US PAT; 08:16 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S180 34 "0189156" "2010105335" US-PGPUB; OR ON 2018/11/26 
"20100302454" US PAT; 08:21 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S181 18 "0189156" US-PGPUB; OR ON 2018/11/26 
US PAT; 08:21 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S182 17 ("2010105335" "20100302454") US-PGPUB; OR ON 2018/11/26 
US PAT; 09:48 
USOCR; 
FPRS; EPO; 
JPO; 
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DERWENT; 
IBM_TDB 

S183 8 ("2010105335" "20100302454").pn. US-PGPUB; OR ON 2018/11/26 
US PAT; 09:48 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S184 0 "14725401".pn. US-PGPUB; OR ON 2018/11/26 
US PAT; 11:21 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S185 2 "20150263905" US-PGPUB; OR ON 2018/11/26 
US PAT; 11:21 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S186 6 ("20090064302" US-PGPUB; OR ON 2018/11/26 
"20100066806"). pn. US PAT; 11:22 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S187 30 ("20100064063" "2013037979" US-PGPUB; OR ON 2018/11/26 
"2008165007" "2000242257") USPAT; 11:39 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S189 440 "18" and (peripheral endpoint US-PGPUB; OR ON 2018/11/26 
module speaker webcam web adj USPAT; 
camera webcamera multimedia multi USOCR; 
adj media) with (bus interface FPRS; EPO; 
network select$5 switch$3).clm. JPO; 

12:29 

DERWENT; 
IBM_TDB 

S190 27,066 S188 and (peripheral endpoint US-PGPUB; OR ON 2018/11/26 
module speaker webcam web adj USPAT; 
camera webcamera multimedia multi USOCR; 
adj media) with (bus interface FPRS; EPO; 
network select$5 switch$3).clm. JPO; 

12:30 
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DERWENT; 
IBM_TDB 

S191 74 S190 and (mass adj storage with US-PGPUB; OR ON 2018/11/26 
(driver function$5) screen near2 US PAT; 
scrap$4).clm. USOCR; 

12:38 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S192 12 S190 and (mass adj storage with US-PGPUB; OR ON 2018/11/26 
(driver function$5) and screen near2 US PAT; 
scrap$4).clm. USOCR; 

12:38 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S199 14 "20110188391" "20110092198" US-PGPUB; OR ON 2019/06/23 
US PAT; 13:15 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S200 5 ("20110188391" US-PGPUB; OR ON 2019/06/23 
"20110092198").pn. US PAT; 13:15 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S201 5 "20150169477" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:18 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S202 282 (audio near2 driver audio adj driver) US-PGPUB; OR ON 2019/11/12 
and (hmi human near2 (machine USPAT; 
interface)) and (usb with (mass USOCR; 
storage class)) FPRS; EPO; 

10:18 

JPO; 
DERWENT; 
IBM_TDB 

S203 3 S202 and screen near2 scrap$4 US-PGPUB; OR ON 2019/11/12 
US PAT; 10:18 
USOCR; 
FPRS; EPO; 
JPO; 
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DERWENT; 
IBM_TDB 

S204 16,592 (web data screen) near2 scrap$4 US-PGPUB; OR ON 2019/11/12 
US PAT; 10:18 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S205 124 (web data screen) near2 scrap$4 US-PGPUB; AND ON 2019/11/12 
US PAT; 10:18 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S206 15 "2007137415" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:18 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S207 3 "20070137415" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:18 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S208 9 ("20110023096" "20070033289" US-PGPUB; OR ON 2019/11/12 
"20140082227").PN. US PAT; 10:18 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S209 2 "20020174254" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:18 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S210 1 (S206 S207 S208 S209) and screen US-PGPUB; OR ON 2019/11/12 
near2 scrap$4 USPAT; 10:18 

USOCR; 
FPRS; EPO; 
JPO; 
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DERWENT; 
IBM_TDB 

S211 124 (web data screen) near2 scrap$4 US-PGPUB; AND ON 2019/11/12 
US PAT; 10:18 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S212 103 S211 and (portable cellular pda US-PGPUB; OR ON 2019/11/12 
smartphone smart adj phone 
mobile) 

USPAT; 
USOCR; 

10:18 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S213 2 "20020174254" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:18 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S214 9 ("20110023096" "20070033289" US-PGPUB; OR ON 2019/11/12 
"20140082227").PN. US PAT; 10:18 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S215 14 S211 and usb US-PGPUB; AND ON 2019/11/12 
US PAT; 10:18 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S216 14 (("BEEL") near3 ("Koen")),INV. US-PGPUB; OR ON 2019/11/12 
US PAT; 10:18 
USOCR 

S217 15 (("NIR") near3 ("Yoav")),INV. US-PGPUB; OR ON 2019/11/12 
US PAT; 10:18 
USOCR 

S218 14 (("LOUWET") near3 ("Filip")),INV. US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR 

S219 20 (("COEN") near3 ("Guy")),INV. US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR 
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S220 5 "20150169477" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S221 282 (audio near2 driver audio adj driver) US-PGPUB; OR ON 2019/11/12 
and (hmi human near2 (machine 
interface)) and (usb with (mass 
storage class)) 

USPAT; 
USOCR; 
FPRS; EPO; 

10:19 

JPO; 
DERWENT; 
IBM_TDB 

S222 3 S221 and screen near2 scrap$4 US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S223 16,592 (web data screen) near2 scrap$4 US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S224 124 (web data screen) near2 scrap$4 US-PGPUB; AND ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S225 15 "2007137415" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S226 3 "20070137415" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 
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S227 9 ("20110023096" "20070033289" US-PGPUB; OR ON 2019/11/12 
"20140082227").PN. US PAT; 10:19 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S228 2 "20020174254" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S229 1 (S225 S226 S227 S228) and screen US-PGPUB; OR ON 2019/11/12 
near2 scrap$4 USPAT; 10:19 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S230 124 (web data screen) near2 scrap$4 US-PGPUB; AND ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S231 103 S230 and (portable cellular pda US-PGPUB; OR ON 2019/11/12 
smartphone smart adj phone 
mobile) 

USPAT; 
USOCR; 

10:19 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S232 2 "20020174254" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S233 9 ("20110023096" "20070033289" US-PGPUB; OR ON 2019/11/12 
"20140082227").PN. US PAT; 10:19 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 
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S234 14 S230 and usb US-PGPUB; AND ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S235 14 (("BEEL") near3 ("Koen")),INV. US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR 

S236 15 (("NIR") near3 ("Yoav")),INV. US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR 

S237 14 (("LOUWET") near3 ("Filip")),INV. US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR 

S238 20 (("COEN") near3 ("Guy")),INV. US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR

S239 5 "20150169477" US-PGPUB; OR ON 2019/11/12 
USPAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S240 282 (audio near2 driver audio adj driver) US-PGPUB; OR ON 2019/11/12 
and (hmi human near2 (machine 
interface)) and (usb with (mass 
storage class)) 

USPAT; 
USOCR; 
FPRS; EPO; 

10:19 

JPO; 
DERWENT; 
IBM_TDB 

S241 3 S240 and screen near2 scrap$4 US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S242 16,592 (web data screen) near2 scrap$4 US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S243 124 (web data screen) near2 scrap$4 US-PGPUB; AND ON 2019/11/12 
US PAT; 10:19 
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USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S244 15 "2007137415" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S245 3 "20070137415" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S246 9 ("20110023096" "20070033289" US-PGPUB; OR ON 2019/11/12 
"20140082227").PN. US PAT; 10:19 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S247 2 "20020174254" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S248 1 (S244 S245 S246 S247) and screen US-PGPUB; OR ON 2019/11/12 
near2 scrap$4 USPAT; 10:19 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S249 124 (web data screen) near2 scrap$4 US-PGPUB; AND ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S250 103 S249 and (portable cellular pda US-PGPUB; OR ON 2019/11/12 
smartphone smart adj phone 
mobile) 

USPAT; 
USOCR; 

10:19 
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FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S251 2 "20020174254" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S252 9 ("20110023096" "20070033289" US-PGPUB; OR ON 2019/11/12 
"20140082227").PN. US PAT; 10:19 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S253 14 S249 and usb US-PGPUB; AND ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S254 14 (("BEEL") near3 ("Koen")),INV. US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR 

S255 15 (("NIR") near3 ("Yoav")),INV. US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR 

S256 14 (("LOUWET") near3 ("Filip")),INV. US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR 

S257 20 (("COEN") near3 ("Guy")),INV. US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR 

S258 5 "20150169477" US-PGPUB; OR ON 2019/11/12 
USPAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S259 282 (audio near2 driver audio adj driver) US-PGPUB; OR ON 2019/11/12 
and (hmi human near2 (machine USPAT; 
interface)) and (usb with (mass USOCR; 
storage class)) FPRS; EPO; 

10:19 

JPO; 
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DERWENT; 
IBM_TDB 

S260 3 S259 and screen near2 scrap$4 US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S261 16,592 (web data screen) near2 scrap$4 US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S262 124 (web data screen) near2 scrap$4 US-PGPUB; AND ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S263 15 "2007137415" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S264 3 "20070137415" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S265 9 ("20110023096" "20070033289" US-PGPUB; OR ON 2019/11/12 
"20140082227").PN. US PAT; 10:19 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S266 2 "20020174254" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
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DERWENT; 
IBM_TDB 

S267 1 (S263 S264 S265 S266) and screen US-PGPUB; OR ON 2019/11/12 
near2 scrap$4 USPAT; 10:19 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S268 124 (web data screen) near2 scrap$4 US-PGPUB; AND ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S269 103 S268 and (portable cellular pda US-PGPUB; OR ON 2019/11/12 
smartphone smart adj phone 
mobile) 

USPAT; 
USOCR; 

10:19 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S270 2 "20020174254" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S271 9 ("20110023096" "20070033289" US-PGPUB; OR ON 2019/11/12 
"20140082227").PN. US PAT; 10:19 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S272 14 S268 and usb US-PGPUB; AND ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S273 14 (("BEEL") near3 ("Koen")),INV. US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR 
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S274 15 (("NIR") near3 ("Yoav")),INV. US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR 

S275 14 (("LOUWET") near3 ("Filip")),INV. US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR 

S276 20 (("COEN") near3 ("Guy")),INV. US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR 

S277 3 "14344836" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S278 3 (US-20070033289-$ or US- US-PGPUB; OR OFF 2019/11/12 
20130060662-$).did. or (US- US PAT 10:19 
8346753-$).did. 

S279 1 S278 and (driver) US-PGPUB; OR OFF 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S280 1,360 (audio speaker) with (driver module) US-PGPUB; OR OFF 2019/11/12 
and (driver module) with (generic US PAT; 
and specific) USOCR; 

10:19 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S281 759 S280 and (adhoc ad adj hoc US-PGPUB; OR OFF 2019/11/12 
network$3 Ian vpn wan) and (port US PAT; 
peripheral) USOCR; 

10:19 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S282 637 S281 and (window microsoft US-PGPUB; OR OFF 2019/11/12 
operat$3 near2 system) US PAT; 10:19 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 
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S283 662 S281 and (window microsoft US-PGPUB; OR OFF 2019/11/12 
operat$3 near2 system kernel linux USPAT; 
unix mac os adj x) USOCR; 

10:19 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S284 25 S283 not S282 US-PGPUB; OR OFF 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S285 7 "20070033289" US-PGPUB; OR OFF 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S286 3 "14344836" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S287 7 (US-20070033289-$ or US- US-PGPUB; OR ON 2019/11/12 
20130060662-$ or US- USPAT 10:19 
20040125777-$ or US-
20070065078-$ or US-
20090247006-$ or US-
20130054348-$).did. or (US-
8346753-$).did. 

S288 5 "20150169477" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S289 282 (audio near2 driver audio adj driver) US-PGPUB; OR ON 2019/11/12 
and (hmi human near2 (machine USPAT; 
interface)) and (usb with (mass USOCR; 
storage class)) FPRS; EPO; 

10:19 

JPO; 
DERWENT; 
IBM_TDB 
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S290 3 S289 and screen near2 scrap$4 US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S291 16,592 (web data screen) near2 scrap$4 US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S292 124 (web data screen) near2 scrap$4 US-PGPUB; AND ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S293 15 "2007137415" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S294 3 "20070137415" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S295 9 ("20110023096" "20070033289" US-PGPUB; OR ON 2019/11/12 
"20140082227").PN. US PAT; 10:19 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S296 2 "20020174254" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 
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S297 1 (S293 S294 S295 S296) and screen US-PGPUB; OR ON 2019/11/12 
near2 scrap$4 USPAT; 10:19 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S298 124 (web data screen) near2 scrap$4 US-PGPUB; AND ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S299 103 S298 and (portable cellular pda US-PGPUB; OR ON 2019/11/12 
smartphone smart adj phone 
mobile) 

USPAT; 
USOCR; 

10:19 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S300 2 "20020174254" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S301 9 ("20110023096" "20070033289" US-PGPUB; OR ON 2019/11/12 
"20140082227").PN. US PAT; 10:19 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S302 14 S298 and usb US-PGPUB; AND ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S303 14 (("BEEL") near3 ("Koen")),INV. US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR 

S304 15 (("NIR") near3 ("Yoav")),INV. US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR 
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S305 14 (("LOUWET") near3 ("Filip")),INV. US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR 

S306 20 (("COEN") near3 ("Guy")),INV. US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR 

S307 5 "20150169477" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S308 282 (audio near2 driver audio adj driver) US-PGPUB; OR ON 2019/11/12 
and (hmi human near2 (machine 
interface)) and (usb with (mass 
storage class)) 

USPAT; 
USOCR; 
FPRS; EPO; 

10:19 

JPO; 
DERWENT; 
IBM_TDB 

S309 3 S308 and screen near2 scrap$4 US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S310 16,592 (web data screen) near2 scrap$4 US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S311 124 (web data screen) near2 scrap$4 US-PGPUB; AND ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S312 15 "2007137415" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 
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S313 3 "20070137415" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S314 9 ("20110023096" "20070033289" US-PGPUB; OR ON 2019/11/12 
"20140082227").PN. US PAT; 10:19 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S315 2 "20020174254" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S316 1 (S312 S313 S314 S315) and screen US-PGPUB; OR ON 2019/11/12 
near2 scrap$4 USPAT; 10:19 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S317 124 (web data screen) near2 scrap$4 US-PGPUB; AND ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S318 103 S317 and (portable cellular pda US-PGPUB; OR ON 2019/11/12 
smartphone smart adj phone 
mobile) 

USPAT; 
USOCR; 

10:19 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S319 2 "20020174254" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 
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S320 9 ("20110023096" "20070033289" US-PGPUB; OR ON 2019/11/12 
"20140082227").PN. US PAT; 10:19 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S321 14 S317 and usb US-PGPUB; AND ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S322 14 (("BEEL") near3 ("Koen")),INV. US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR 

S323 15 (("NIR") near3 ("Yoav")),INV. US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR 

S324 14 (("LOUWET") near3 ("Filip")),INV. US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR 

S325 20 (("COEN") near3 ("Guy")),INV. US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR 

S326 5 "20150169477" US-PGPUB; OR ON 2019/11/12 
USPAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S327 282 (audio near2 driver audio adj driver) US-PGPUB; OR ON 2019/11/12 
and (hmi human near2 (machine 
interface)) and (usb with (mass 
storage class)) 

USPAT; 
USOCR; 
FPRS; EPO; 

10:19 

JPO; 
DERWENT; 
IBM_TDB 

S328 3 S327 and screen near2 scrap$4 US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S329 16,592 (web data screen) near2 scrap$4 US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
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USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S330 124 (web data screen) near2 scrap$4 US-PGPUB; AND ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S331 15 "2007137415" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S332 3 "20070137415" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S333 9 ("20110023096" "20070033289" US-PGPUB; OR ON 2019/11/12 
"20140082227").PN. US PAT; 10:19 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S334 2 "20020174254" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S335 1 (S331 S332 S333 S334) and screen US-PGPUB; OR ON 2019/11/12 
near2 scrap$4 USPAT; 10:19 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S336 124 (web data screen) near2 scrap$4 US-PGPUB; AND ON 2019/11/12 
US PAT; 10:19 
USOCR; 
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FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S337 103 S336 and (portable cellular pda US-PGPUB; OR ON 2019/11/12 
smartphone smart adj phone 
mobile) 

USPAT; 
USOCR; 

10:19 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S338 2 "20020174254" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S339 9 ("20110023096" "20070033289" US-PGPUB; OR ON 2019/11/12 
"20140082227").PN. US PAT; 10:19 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S340 14 S336 and usb US-PGPUB; AND ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S341 14 (("BEEL") near3 ("Koen")),INV. US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR 

S342 15 (("NIR") near3 ("Yoav")),INV. US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR 

S343 14 (("LOUWET") near3 ("Filip")),INV. US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR 

S344 20 (("COEN") near3 ("Guy")),INV. US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR 

S345 5 "20150169477" US-PGPUB; OR ON 2019/11/12 
USPAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
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DERWENT; 
IBM_TDB 

S346 282 (audio near2 driver audio adj driver) US-PGPUB; OR 
and (hmi human near2 (machine USPAT; 
interface)) and (usb with (mass USOCR; 
storage class)) FPRS; EPO; 

JPO; 
DERWENT; 
IBM_TDB 

S347 3 

ON 2019/11/12 
10:19 

S346 and screen near2 scrap$4 US-PGPUB; OR 
US PAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S348 16,592 

ON 2019/11/12 
10:19 

(web data screen) near2 scrap$4 US-PGPUB; OR 
US PAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S349 124 

ON 2019/11/12 
10:19 

(web data screen) near2 scrap$4 US-PGPUB; AND 
US PAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S350 15 "2007137415" 

S351 3 "20070137415" 

S352 9 

ON 2019/11/12 
10:19 

US-PGPUB; OR 
US PAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

ON 2019/11/12 
10:19 

US-PGPUB; OR 
US PAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

ON 2019/11/12 
10:19 

("20110023096" "20070033289" US-PGPUB; OR 
"20140082227").PN. US PAT; 

USOCR; 
FPRS; EPO; 
JPO; 

ON 2019/11/12 
10:19 
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DERWENT; 
IBM_TDB 

S353 2 "20020174254" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S354 1 (S350 S351 S352 S353) and screen US-PGPUB; OR ON 2019/11/12 
near2 scrap$4 USPAT; 10:19 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S355 124 (web data screen) near2 scrap$4 US-PGPUB; AND ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S356 103 S355 and (portable cellular pda US-PGPUB; OR ON 2019/11/12 
smartphone smart adj phone 
mobile) 

USPAT; 
USOCR; 

10:19 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S357 2 "20020174254" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S358 9 ("20110023096" "20070033289" US-PGPUB; OR ON 2019/11/12 
"20140082227").PN. US PAT; 10:19 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S359 14 S355 and usb US-PGPUB; AND ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
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DERWENT; 
IBM_TDB 

S360 14 (("BEEL") near3 ("Koen")),IW. US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR 

S361 15 (("NIR") near3 ("Yoav")),INV. US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR 

S362 14 (("LOUWET") near3 ("Filip")),INV. US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR 

S363 20 (("COEN") near3 ("Guy")),INV. US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR 

S364 3 "14344836" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S365 3 (US-20070033289-$ or US- US-PGPUB; OR OFF 2019/11/12 
20130060662-$).did. or (US- US PAT 10:19 
8346753-$).did. 

S366 1 S365 and (driver) US-PGPUB; OR OFF 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S367 1,360 (audio speaker) with (driver module) US-PGPUB; OR OFF 2019/11/12 
and (driver module) with (generic US PAT; 
and specific) USOCR; 

10:19 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S368 759 S367 and (adhoc ad adj hoc US-PGPUB; OR OFF 2019/11/12 
network$3 Ian vpn wan) and (port US PAT; 
peripheral) USOCR; 

10:19 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S369 637 S368 and (window microsoft US-PGPUB; OR OFF 2019/11/12 
operat$3 near2 system) US PAT; 10:19 

USOCR; 
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FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S370 662 S368 and (window microsoft US-PGPUB; OR OFF 2019/11/12 
operat$3 near2 system kernel linux 
unix mac os adj x) 

USPAT; 
USOCR; 

10:19 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S371 25 S370 not S369 US-PGPUB; OR OFF 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S372 7 "20070033289" US-PGPUB; OR OFF 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S373 3 "14344836" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S374 7 (US-20070033289-$ or US- US-PGPUB; OR ON 2019/11/12 
20130060662-$ or US- USPAT 10:19 
20040125777-$ or US-
20070065078-$ or US-
20090247006-$ or US-
20130054348-$).did. or (US-
8346753-$).did. 

S375 3 "20110180380" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S376 7 "20100064063" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
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PO; 
DERWENT; 
IBM_TDB 

S377 29 "8756348" US - PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S378 3 "8756348". PN. US - PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S379 48 "0189156" "2010105335" US - PGPUB; OR ON 2019/11/12 
"20100302454" US PAT; 10:19 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S380 32 "0189156" US - PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S381 17 ("2010105335" "20100302454") US - PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S382 8 ("2010105335" "20100302454"). pn . US - PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S383 0 "14725401". pn. US - PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
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DERWENT; 
IBM_TDB 

S384 2 "20150263905" US-PGPUB; OR ON 2019/11/12 
US PAT; 10:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S385 6 ("20090064302" US-PGPUB; OR ON 2019/11/12 
"20100066806"). pn. US PAT; 10:19 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S386 30 ("20100064063" "2013037979" US-PGPUB; OR ON 2019/11/12 
"2008165007" "2000242257") USPAT; 10:19 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S387 492 "18" and (peripheral endpoint US-PGPUB; OR ON 2019/11/12 
module speaker webcam web adj 
camera webcamera multimedia multi 
adj media) with (bus interface 
network select$5 switch$3).clm. 

USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 

10:19 

DERWENT; 
IBM_TDB 

S388 364,447 (driver software process method) US-PGPUB; OR ON 2019/11/12 
with (generic install$5 pre adj 
install$5 windows linux osx apple 
operat$3 near2 system).clm. 

USPAT; 
USOCR; 
FPRS; EPO; 

10:19 

JPO; 
DERWENT; 
IBM_TDB 

S389 28,974 S388 and (peripheral endpoint US-PGPUB; OR ON 2019/11/12 
module speaker webcam web adj 
camera webcamera multimedia multi 
adj media) with (bus interface 
network select$5 switch$3).clm. 

USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 

10:19 

DERWENT; 
IBM_TDB 

S390 75 S389 and (mass adj storage with US-PGPUB; OR ON 2019/11/12 
(driver function$5) screen near2 
scrap$4).clm. 

USPAT; 
USOCR; 

10:19 

FPRS; EPO; 
JPO; 
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DERWENT; 
IBM_TDB 

S391 12 S389 and (mass adj storage with 
(driver function$5) and screen near2 
scrap$4).clm. 

S392 15 

US-PGPUB; OR 
US PAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

ON 2019/11/12 
10:19 

"20110188391" "20110092198" US-PGPUB; OR 
US PAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S393 5 ("20110188391" 
"20110092198").pn. 

S400 28 ("20030120849" I "20060233191"
"20070162661" "20080088634" 
"20080182518" "20090023475" 
"20090029647" "20090251621" 
"20100022274" "20100077021" 
"20100091987" "20100115145" 
"20100154014" "20100297964" 
"20100309896" "20110010470" 
"20110010607" "20110038005" 
"20110210983" "6601087" I 
"7584313" I "7762470" I "8069465" 
I "8327410" I "8521926" I 
"8601470" I "8717599" I 
"8896656"). PN. 

S401 28 

ON 2019/11/12 
10:19 

US-PGPUB; OR 
US PAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

ON 2019/11/12 
10:19 

US-PGPUB; OR 
US PAT 

ON 2020/05/14 
12:31 

S400 and (driver audio speaker US-PGPUB; OR 
conference teleconference) US PAT; 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S402 5 S400 and (driver audio speaker 
conference teleconference) with 
(generic proprietary unique 
intellectual property) 

ON 2020/05/14 
13:10 

US-PGPUB; OR 
US PAT; 
USOCR; 
FPRS; EPO; 
JPO; 

ON 2020/05/14 
13:15 
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DERW ENT; 
IBM_TDB 

S403 291,278 ("20120331509" I "6966035" I 
"20070033289" 
"20100064063" 
"20120054372" 
"20100091987" 
"20050036509" 
"8316138" I "20090092198" I 
"20090300520" "20110150433" 
"20100302454" "20090247006" 
"20110188391" "20100077021" 
"20110010470" "20110038005" 
"20020196378" "20070005809" 
"20070244970" "20060233191" 
"20110210983" "7584313" I 
"8521926" I "20040263636" I 
"20090198839" 
"20090064302" 
"20130060662" 
"20110092198" 
"20090029647" 
"20100022274" 
"20100154014" 
"20110023096" 
"20110180380" 
"20090189981" 
"8327410" I "8601470" I 
"20060031779" "20140082227" 
"20070109410" "20100066806" 
"20110078716" "20040125777" 
"20130054348" "6601087" I 
"8896656" I "20100302130" I 
"20130067121" "20050015719" I 
"20110179182" "20020174254" I 
"20040128354" "20110092198" I 
"20080182518" "20100297964" I 
"20110010607" "8069465" I 
"8717599" I "20060095376" I 
"20110115689" "20050122392" I 
"20070065078" "20090064302" I 
"20080088634" 
"20100309896") '.PN" 

"20100332663" 
"20110188391" 
"20090023475" 
"7762470" I 
"20090046139" 

"20130050254" 
"20070033289" 
"8346753" I 
"20030120849" 
"20090251621" 
"20100115145" 
"20100087139" 
"20090235170" 
"20100066806" 
"20070162661" 

S404 212 ("20120331509" I "6966035" I 
"20070033289" "20100332663" I 
"20100064063" "20110188391" I 
"20120054372" "20090023475" I 
"20100091987" "7762470" I 
"20050036509" "20090046139" I 
"8316138" I "20090092198" I 
"20090300520" "20110150433" I 
"20100302454" "20090247006" I 

US-PGPUB; OR 
US PAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERW ENT; 
IBM_TDB 

ON 2020/05/14 
14:26 

US-PGPUB; OR 
US PAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERW ENT; 
IBM_TDB 

ON 2020/05/14 
14:39 
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"20020196378" 
"20070244970" 
"20110210983" 
"8521926" I "20040263636" 
"20090198839" 
"20090064302" 
"20130060662" 
"20110092198" 
"20090029647" 
"20100022274" 
"20100154014" 
"20110023096" 
"20110180380" 
"20090189981" 
"8327410" I "8601470" 
"20060031779" 
"20070109410" 
"20110078716" 
"20130054348" 
"8896656" I "20100302130" 
"20130067121" 
"20110179182" 
"20040128354" 
"20080182518" 
"20110010607" 
"8717599" I "20060095376" 
"20110115689" 
"20070065078" 
"20080088634" 
"20100309896"). 

"20100077021" 
"20110038005" 
"20070005809" 
"20060233191" 
"7584313" I 

I 
"20130050254" 
"20070033289" 
"8346753" I 
"20030120849" 
"20090251621" 
"20100115145" 
"20100087139" 
"20090235170" 
"20100066806" 
"20070162661" 

I 
"20140082227" 
"20100066806" 
"20040125777" 
"6601087" I 

I 
"20050015719" 
"20020174254" 
"20110092198" 
"20100297964" 
"8069465" I 

I 
"20050122392" 
"20090064302" 

PN. 

I 
I 
I 
I 

I 
I 
I 
I 

I 
I 

S405 0 S400 not S404 US-PGPUB; OR ON 2020/05/14 
US PAT; 14:40 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S406 18 "20020054044" US-PGPUB; OR ON 2020/06/20 
US PAT; 19:38 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S407 0 ((smart adj technology) (smart adj US-PGPUB; OR ON 2020/06/20 
technology).as.) and linq with USPAT; 20:24 
((meeting conference ball USOCR; 
participant) and (wifi wireless$2 wire FPRS; EPO; 
adj less$2 radio frequency link)) JPO; 
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IBM_TDB 

S408 0 ((smart adj technology) (smart adj US-PGPUB; OR 
technology).as.) and linq with USPAT; 
((meeting conference ball USOCR; 
participant) ) FPRS; EPO; 

JPO; 
DERWENT; 
IBM_TDB 

S409 2 

ON 2020/06/20 
20:24 

((smart adj technology) (smart adj US-PGPUB; OR 
technology).as.) and linq with ( (wifi USPAT; 
wireless$2 wire adj less$2 radio USOCR; 
frequency link)) FPRS; EPO; 

JPO; 
DERWENT; 
IBM_TDB 

S410 2 banerjee.inv. and linq 

EAST Search History (Interference) 

ON 2020/06/20 
20:25 

US-PGPUB; OR 
US PAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

Ref Hits Search Query 

ON 2020/06/20 
20:36 

DBs Default Plurals 
Operator 

S193 337,912 (driver software process method) with 
(generic install$5 pre adj install$5 
windows linux osx apple operat$3 near2 
system).clm. 

S194 173,044 (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. 

S195 17,887 S194 AND (driver software process 
method) with (generic install$5 pre adj 
install$5 windows linux osx apple 
operat$3 near2 system).dm. 

S196 12 

S197 71 

S195 and (mass adj storage with (driver 
function$5) and screen near2 
scra p$4). clm . 

S195 and (mass adj storage with (driver 
function$5) screen near2 scrap$4).dm. 

Time 
Stamp 

US- OR ON 2018/11/26 
PGPUB; 12:27 
USPAT 

US- OR ON 2018/11/26 
PGPUB; 12:41 
USPAT 

US- OR ON 2018/11/26 
PGPUB; 12:42 
USPAT 

US- OR ON 2018/11/26 
PGPUB; 12:43 
USPAT 

US- OR ON 2018/11/26 
PGPUB; 12:43 
USPAT 
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S198 59 S197 NOT S196 

S394 364,447 (driver software process method) with 
(generic install$5 pre adj install$5 
windows linux osx apple operat$3 near2 
system).clm. 

S395 184,345 (G06F$ H04L$ H04M$).CPC. and 
(peripheral endpoint module speaker 
webcam web adj camera webcamera 
multimedia multi adj media) with (bus 
interface network select$5 
switch$3).clm. 

S396 19,077 S395 AND (driver software process 
method) with (generic install$5 pre adj 
install$5 windows linux osx apple 
operat$3 near2 system).dm. 

S397 12 S396 and (mass adj storage with (driver 
function$5) and screen near2 
scrap$4).clm. 

S398 72 S396 and (mass adj storage with (driver 
function$5) screen near2 scrap$4).dm. 

S399 60 S398 NOT S397 

US- OR ON 2018/11/26 
PGPUB; 12:44 
US PAT 

US- OR ON 2019/11/12 
PGPUB; 10:19 
US PAT 

US- OR ON 2019/11/12 
PGPUB; 10:19 
US PAT 

US- OR ON 2019/11/12 
PGPUB; 10:19 
US PAT 

US- OR ON 2019/11/12 
PGPUB; 10:19 
US PAT 

US- OR ON 2019/11/12 
PGPUB; 10:19 
US PAT 

US- OR ON 2019/11/12 
PGPUB; 10:19 
US PAT 

10/1/2020 12:18:05 PM 
C: \Users \cbartels\Documents\EAST\Workspaces \16852790partTwo.wsp 
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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. 

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

3. 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. 

4. 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). 

5. 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. 

6. 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)). 

7. 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. 

8. 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. 

9. 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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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 
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require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
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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 
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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. 
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1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
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3. 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. 

4. 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). 

5. 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. 

6. 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)). 

7. 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. 

8. 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. 

9. 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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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 to white board picture, in order to offer the based on network goal meeting to cooperate. In one 
embodiment of this invention, each network customer can receive audio frequency content and white board 
content (video image). In another embodiment, each networks the customer and sends content of the audio 
frequency and note content, content of this note reveals alone that on the white board picture, or is produced 
from the real white board. The technological content flows in this to set up and cooperate on the outside on the 
framework. 
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11 fiJT n&ix*o IA---ki541#1114, gl Etii-briA1-10fAiaflik$M 

MEA0.1. V-- riVII*IthtAf0-P.M. AfilEkl;talVt-gi4fMA3104 

OMR Wer:i1VA*IirTfirtAt 

ffil`A.)1kAtiMglagti9ARIAgi Eti3Zitti;t *e:1007'rrfinfiliN45-0  

*1-111/ 5AMsiligAYT.Z.MATIIMMTPIVIIZA7'48*-2, 1Z-11-)±684ZIP, 3:FliMifibq 

g41004:4C AK. -C-17;n4A114/FitIVCCUMNA. iroFfiN4 -)1&A.A--i$CM--t 

itiJEWAILMAIWEittli:# T4. —g 

-1TV2ziktlf-PH415M O. h.:VIM-1.s 2 Di 3 ,j, F412-:-RnATIDgitITLP-

71:. ht. tLE. ±E Y.111.t. !WE E ±. 44% 1-1i. T-3 f114.  OA Ptt4 

iXs iA PINE M:191 

rfg -Vf A 
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Vinri<3-ki,54111f-Mtbal# 1.;t5ciTliciAi-tU#4-Zg4111-04 --i,U+A*Itin 

fe329,L,, 

EA Pi 4'

* tMfi-hf Milg;PArPitiflig.R2104 tmileitstst* 
IVI 2iu TM tkaf,13i*A-qtri n`hi. Z-4113X4 

* , 1;k 04 NIA *1 191 frg 04 , 

Mg4Pf.71-:,ktPikA.-454.riTaV,VI-174.11.18_4004kPki"g- (#11WROMM.Willigtii4

-jAagf-M 

715Erk."-Fc147:*frO/tM n-eftItTf-4±., ima*Ntiki 
voartsvi ti-in Windows Messenger R Net Meeting. 

M Wri411315CRalg   MtA-011b1, (PCs) , 

ithffii3TWAisrfNuatgNii.in513K. 

T gi*Mit-rPfir.31. 

iA--A,i540ADJAIMEAtit 

tinZA2.*iltrtl ) j N Vilk M (it%; I DJ 3) .1NA , 

Vf: A TIT 

N itIAM&Pk1-'£01RIVA-, 4414k*-1,3C-ter 

t -*-1,501R454g, ttusc, *AAA-Lair4g, 

i3ORML.E.; r_lalavi.A7tRa*±[YJAP-2§. J m ttArprntaiNmvEit 
{NH Eft'sJOIAlt-Liz-glitrZ fh:06-2g. 

Aittr411.--L-5-A-i5M45-1.14flitri43 KMA4 • 

YEAA-M'ArlIM N tAlTfiNtM/FA -b5frilib 3111:AMK_EMgg*A-*-t411 

re 1.91. : "MIA±resipkr4z.le.mu (ec.pic_bn-kitst4itito , 
fly a~ Ekli**inlittgAA lAittilifILA41V-g., 1JiJn itit 

XA-T-f-frk7. Oil 

iStriig fil A 5-A EtA a ft fez g431*4 

A IA 0.3ffi if ?:E fftliA n M91± fag.* iX, 41: fi..Wti IV in tigNi.'` 

14 
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iekV.V.A.E*-14LE[ -1V-LittYt A.-1414118W41:. 31:tiTirskftlfiNttri 

(V IM) Ofig4VI, • ri.fErE4316RITPR. r ;" foiti# T [M.

Mai , E kkfq 

MiAPk)-17-11CRilffg4111=1 iti o 41 01 

f;f4 taKTEND B.;f:TMIKiA1-TY-fnit.V. —failf4trath-"Itk=43-LIT#1-3-; 

ritittfiAVRM-il.V<M1*- rat_ho i VS7A-NtlEfit- f.21P---T-:15-RtEMP 

r-9VrAlltqiMutto 

3. f.T1-',-- tVIJr1(71tIVArn PC. mtit) , J-20.Y*44.tii11%. 

1014-94k PC (Tablet PO 4tIV/zr---41€  PC kti-31- extkitnilL*i±n, 

7 1 (

(ink) 4.*111.0.1Migfil.0441114Tilfg ( -i,it;-ktiz;ffrejfil/rAft,Aren 'AME 

li[14 A 

; ITIOKAIIL7KAtVii i-1444.-filk45-4gteigiV*TPrit 

ye o *E-F[TIngtIPP, 

04M1gAii*A*AltiVANJE45-4Mia iii 4 ttrai3ftfilhit: 1) 

#4.-cgtry41.1.4Tc hja4A, Tifiv.vzgt*T5 (stroke cell) ; 2) Ejili 

Oialtgt+Lififlitfri ffikbol, (W#111AFis) 

t; 3) A-3t/CZ111.1:5N, XiilliARAIt:Nr149MtkEdAialTiON; 4) ff ffilbg, 

.1).MOICEEffV/Zngtlio 

ttri*RIA91.3.6.fitAldfMIN/VitMEtiNfRATII9MT1 - Jtimilin —ANt#: 

fili0A560fRVP3MA. im/znti,r-f•Nompiiv.Arp9u3maaffrotta. 

(t4z-.11RA:miA) ittlAitim--TiP51;34fitl'Aus3m:341. 

V`11-±Vrf•N':PrOWNSfgoPgi:-MaJL IT3 kiktngUiT4TGIINICII 

faMit1114TFL43Z, IMMIAJAALIPINIPTIt.t. Et- YL0.1.1*.Th 1M-Y 

r7VROLILI-150.t1EMI/P, pnAc*A-atin.yomft, 

vAlmiricrAtAiftwomfirA, tv-71-5)- c-41, A±5 

'.fa7ffilamitonta13.3)- (11APAR VIJIMigOfft, Wii -;CENfe4-gt_ER 

15 
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nfiZNIM't'-111. 

10.5-t3-Y-A #1-T4J ri *WA , e.:TE.-41nMir_itKtuira-at* (AO tai 
rfi5Hieig.tenAh-D il/A- 11Titlt-L-lerlIVA., tura 

Actit.-;00M-A/Er3fLE:67,27 fCr!AtJ, ffi•TA117-fAtIg 

Xt. 

YuTA9 14Mill'Ag*riMMECA, IERIStER 

MiRalt,I))016- VN-ft-s' (tAk-o-,LrEi;A,±AFk-r4) Mgt% 
fruittPMIC5-VIT.titamEtiaito 

fri-0)- M-53 —httliAntirki*InTqtAhANtkti4tMTgIri., ?EiVrti 

M2g-k,,-bfF11:1, VIOtkat-A* *ii -zofiz*Tvilfrgiltivi?6-vkwigoiriag.6› 

T (ffiinaT- Rttrunn.5.Apnmv.pki-74) a oxiyimeixtpki-v-xl -r5m, 

q.r)3441watoottffierilktont, 

AtidN IAXPAtfittlAir-iXV . 

SlEffikMAn011OstrfIMAM5EitfttiRile -,4-znWtrtqr:JiALE,1t/J\ 

ItAEI: -.4379ktRingliiVX4NAWI_ER-F13BC. OViN4f ,11.t 

ifilaffiaffft6A4.34-91=1 -envlitma.f,FL 

onfiat, Railnytvufa-T*furgif_t" -mtlimotri3 iE-_,TA, tui*VAPE 

1-1. MVAE-10Y/UPUZEffiaAtepRilkfttiWt*TtANOWNS4V.111. tinA 

OTAIA-14:kra'f. iVAVIVITT Fa*. 

ttriAgt-A4ININfkli., AVJAtift,AititffifiVIMNI, 444 

hrlApin&TATAMIIMUIVii. 

0 -4ca- FifiCtrit iciffiiMbRA' itA. 

-ffr.iTzyri,Riltreq*i4fititnittikff-g- 0 -EltatT —f4111;g111115qVA 

vingitnntktataii -t, 1%-kR T;f4tAlliAng:(141P.MAi-51friNfRIV-e-v 

#J6ME. 

OT±3tnith:.t_M-, *VArgIVE:fitATCVATtiti*PflitM441*Ait43 

g5-17PU- *. 
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* i f14) •11' t h tfRh ts ft lift fr.)* EtliCZ**ZE 

Eflii-lAirt*:444PAX11/410EfiX111 -. fliA*NAPE . 

4.Atqrligt•-'1: 44g. /YffifulitA4-41flift F V.f1.15**113ftRIIMZ 9:6 

AfTfg. 

IN 1 71tMilfIght-4,-A*VAint-CiEVIEnifAitnii14-0411. 

J 2 Z-9ar•trAVV.flz*V-V4Mttrzitit#VVIV#thiEftl., 

IN 3 Z.&-Ilt nfRika*-‘1011 r1<1.t0T-tnrii35-)qtNEN. 

M 4 APC42MHAfffizEin.g±0411:ia.ittMii.NM. 

[SI 5 7Ek—AMkA MiktfltffiN1 

IN 6 X#1iliKVAPfiiireA±VMVHVMOV.E4MjaP47-0 -MSPCE 

MI 7  ti*RHAfiffilnAkAfilaPAltf-fiftign&INtititkillri'Valtikn 

Ri VIII*Roilfhitrrif-f-V41A-Pfitti:fl n [Iv WA flAtECYANT-Mfgff1 

RI 9 1P11*Ar9lifiitinlAfohltfirritingtili3M44-1W$A4MAR111. 

1 A- 1 AtTi -fiDifiial4.:XF.iffittYJAtAftl 'afifii&Enn&friltGit*rilidt141 

iki*-313Mt 

:&*ailAn$'24-.9,1tioiltriT31M3I1:1 , 

PiiiiRtRiAilfiTAKVIDITMW1frMZTANG *VAII*AM 

1-_,37_iAilfgitiiT1,YA21KaoAlcUfilMt4RT, ETIT 1=frft ffl .1V-8 9.7.lig 

tOlittli-10k. 3VIS&TIE=WAKVAWM3fiErno 

1.0 if<Riff5FIA 

IN 1 77,- ffi T ic11.j.5011.1c,XFIA —fai'*it rt:g .*ATF41 100 11., 1A -1,± 

aLk.g:* 100 Rk ---1 -* .itnif-tigiliMM, 41--;FAR:**Vlinitfrfl 

ft X. 1;t4A10F1113 0-44 it WIA 100 firf 4.5ii f4; 

100 rtififi-iiigitZ-----1411tkii*AAISk*ZiO*. 
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Agit 

ffl -f-* C14/A9i OnittiLlf. 44f11/FIENAVAI,Cikii%tIt6 (M.T) 

PR+) JIR45-fhitStri, kill44* . 

+11.UTINSOVA. MA*. TITWViAl *-TP'ql]. PC. atit trt. 

tVelit. •R*±VM-ISA-lfattlatftlffititXxF131, 44. 

*/ 1531AitX411131.41011P+Mittitfillaffait, 

fnriff***Affaielia fY Att.601fr- f2)*. kr*, ir 51 . 

taw:444v, ttlfiEttl,f114t1±A•VWX*t :StlittRAfflo *IFYJ 'effV.A 

EtiklitiValkifliitgfltiLfUttg 

***Itt,f1A-1*. tY4WAitX5flicP, UrftfiXATIMITS*4•44 41#61 

i5t-grrit*tfrif-M200151#4M44/. 

1, --f4t4iff *AlififitifsfEVAtfMitXtri 110 ffiytmeAtiattlj 

tit e jAitIttrL 110 reniR4)84t (IETAisR-11- ) A11.0.t 120, Afsit*fil 

2X- 130 fll*fAtd 121, 844-g-tilVtaiiit eg4tAgZgiCHIBthatat 120) 

V.A a. 121 IIIVATiVIM'asaffttfilA r41114—f41: 

fiHgV.1.41E,i4M4f/$1.1RA. WiittataitTRA-Weskti*AritRAtd., ittla 

(tEtTARI -T) IlktifAMP (ISA) td. (MCA) 

Ad. ita ISA (EISA) Jett. tetklig .TWittM4 (VESA) Ati,g.,,AVARMs* 

SfKKit (PCI) tftYgrl:Tigt.tt (Mezzanine bus) 

it 30/1 110 311.*Wtli-fitMiliffit411*. itV11.11Tital*WM-101151.

EtritntiL 110 4ttreinTJTVAi*, tMaltla4a*Oti*, 114-408 -15140b 

ifiV111514414cT)TIV.t4tPitil (IEITAPIT-) itS411.31fittlf4411314 

#C4c. itiftit41400:t4tA**LI1PA*, 1514-4,40 1011.4 -40:14, igg=ttlit 

{21KiirWilf-fifi3141414,a, f§lit{nitN411,15TiPtri+, feztLitti-J, f.2 4tArlA 

til7YitilfA2MR. itY141143M121ctIt (ffiloiR-f) RAM, ROM, 

EEPR0114, 1A1400tre."..4-fiaigll*, CD-ROM, tc4--if1)11Ati (DvD) outtytit 

EVA, Tif/V, afitICSTa1711-T4 

gs# TIT Rillng, Ito #ItstfiN1414ga AIM f4cifirt.3,1'it WIT* III 

tightif4, 51,215fitiMMA-LiiraltIEM-4. (IMPriftNi) 
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143nft#4, Jf.ELW'&114111.Etitiftli*. *iff "iiMletaliV4" kfgOsx-112 

-9- 40-4,a40740 AVIA ---- tattVitIVIZOZ6z5Efilfil -g- 0 itlf401W8 

({g1TAIR'f) A•daft*Nto;frtilg4tii ,IAttit*, 12,(RiottVf*Vqta%1
RF, fl#14.1004-`: -4#11*. _EitaiSMITSktli.-ItPZt*AitStATIT 

ittamsome 

AtA4fitli 130 tgAtAMVSZOA*4MAIRitinitS411,44#04, 
tillRa#fit4 (ROM) 131 tvi 411,-%1iolvaig (RAM) 132. 4**A/*/8:1 

Agld 133 (BIOS) , *AIMAnVarsMNIFAMIOJEil-S4ii 110 tin `7761 1.171
ifigm4solly-fg*, arfa-VMZE ROM 131 ciao RAM 132 ifIriMA-SLAMO4 
11011/4 fl finEttlikkg*/T; 120 WItriYdrEfo/AVFNIA,. I 51--.:1 (#2 

•;.Mr*-T.)?4,1'FfiA 13.4, MERV* 135, AtfgrftlA 136 1).,tafiJItztR 1370 

Ntii, 110 11%tatAtT3T4-4/10310/0. A*/44* -ii-Milt#fiAN 

I1 1 5:1-1,11W (igT,̂ Are.T) -eilv,txtiroft-POJ. 4.S c itAKii**4-iit 

reitE Vg4i4 141, riixforiPM. 1P4.-fam 152 ittfi-AnMit tf. 13E-45 151, 

Pjaiirxtrirfp;ii, 4fflAYt (OM CD-ROM E01,4ti tef4144 156) Affitil 

nAlgE4i.la 155. A'erlf#1-TiMilki`Fglfi'.115T410/4P1374isli, 851Q/4PRI 

Aiti031,41C141*tt6 fir4&. it*iilf0AA. 

-I#t1tV, 014.5 RAM, Cl,45 ROM 4*. RIgiggigg 141 iliCEAR1101.--tiT4M 

(anon-removable) :17-4444121 (0141:141:1 140) 4AtAgd 121 it g, 

f2E-rag 151 *a.Yo ggi4in 155 ilAtitlitT1114-4:VOMD (flit 1:I 150) 
._..xt.A,g4.-1 121 Mit. 

Atin±pmzgrug 479i*MgthiARIt;ftiAtiliflic#1.44M403itlifil 

TirittN4. ftYPArtl, fg*SAfriitS#1, 110 iYilt'LlittEr4lit.T4f14. Ei't 1 

c13. 01 a, gg fg 141 OM M77-crilt 71/ tA 144, F....y.-migrf 145, A 

tfilf*AA 146 1.k,afgrgliitg 147. /ISAL-43ftiiiV4.14fg*A 134, r_iffi 

P': 135, AS- xl3ttM 136 1% firf It4lh 137 MP,  tai fIJ tAff-.4A 

144, 145, It-LVIVAA 146 1),kRfYi*tzg 147 tEiAlffiTifiMVi 
izg frti r p,t it A .61 44 rjor gt 162 

friVii-Agts- 161 (if *IRMO, ilLitgailLbMk) 
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110 cll. AS:fhlA.6tt- iff.14,84to-stp-4,. ow+. iblA.T.M. 32N: 
4#1113(4. IVIRIAVNA-RtrifTrNitlitilfAMJARtil 121 (SI 

1.114A &D 160 31-41APJA4.45t," 120, fl..-thili1VEbArLguagak-Sgitg, 

to#,ITEL iStA41:10iiiffi*-ff814 (USB) a AM§ 191 alt`E- Mffq.E.51-: 

.R.ZrtialitAn (iNtwO,M401:i 190 11401.1*..tAtti 121. it 

i-Mtri,i4E -nIVSMAt#14111M -614r, MO*Alg 197 4414TEntri 196, tiMil 

i:itliVAth#14141:3 195 ittff . MHO* V:* 164 *0041a{# 163 (01 

rilez*/*-TP1..,i4V.IM,Eftf11) 110 -JAKIIIIIMMOriclitfrthr3T1'03ViAgt 

lirtfArtEtAitXt11 110 riz. IliTh AMRSATVII — tilfgOcfrgtAX, 
.1qt/6:MK 110 tiFITAJfi%titakrfMOIA-6t.gre *M - 1\-PAttlftl 

RIM 164 iffia*.ittejtgozaa 165 wiA. 11 if 1. 110 41. iA41:1 165 

it*Yrf -A.Ve,gta 121, Egiiiifti iIMAZ##.04a RAM 132 lr  itStri 110 

tfiXOTAXItilh.4f1A -Rar4Iftl—tril. tAffi, MOitt, ltIttEtrITIA/A 

110, ffiTNOttffillit 163.

if  110 TITIVEttliit 
180) Mil* Pzi ff 43 it'll' n i ign it IA 180 TOVZ/N.AitVIL. IJR454k, 

Fitg. PC. 544R4rrAlttii. R.41+-1,=g, 44:11..VA:6EIN c13,60T: 

'ling 'iii -R4s- 181, ID_ ifritil ±3-4Mif K. 110 tr!] 

41**114tolitfltARICCLAN)171 1'- if (WAN) 173, 1a 1T 

Pkg#SIttPita. rigaRREIR 

RIrtle..travo. 

LAN 141t.WhitrizistifiO, itSt9, 110 itliifiCtii&DAitkig 170 

11 LAN 171. ha WAN PIWVArt7tiflast, OMR 110 iffAttNOINfifiNg 

172 ar ,t.-8.- WAN 173, fittlIMUR, ASLittfarrggr, -04$0 *Win 172 1-31.1% 
irtf$3, TiTiEidifjPitA4Ei 160 it493gittga 121, 

~k 111 70Wiiggli5;1;141, ;4)tifItii, 110 PfiSiMf2ifflA At lt 

P 17771=-41iMitf241jA5#14-R46-41. 1 *91llii (f.P.TRI1U-F) 

gfrign** 181 iilli.tnaffitYrf 185. X5itk, 1-*1104taiti41A*Mit 

tt, seir re, K Z.. rant :1111.1); 3•:?E*0 
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ME, EtlititTif;16:1/IfF44, *to)] uf 3)- mom prnitt 

vm,*anmsomr*-41A. 

2.0 031- 0 ifLIA2MARMA 

2. 1 Mit 

gia*filAi*f MiCtiftA^ATER*Atitfifit, #11ligAA.

---1\04 - V4PtEN -fP1405F443M38VgP451. ittWARAPAVON3.1 

&-* RIO b tkRF”d1=MilvitiCgi413r&VekiScO4SA PC, ffl ithilTrIMMMtk 

1,,ta=ftistiant#23.414fEi iti o 

2 ffi5P, Atfililf41A-CSDYAM4t3WMPLAehil, t*RDIA-T. 

*it (fAttrin: in*ag 202) 04J N tAff-4, m (iiINA 1Pi 3 t) iL 

M -4 204a •••, 204m, lift ASIRT-fttifi ar lttitiVitak.. 

VktEe4ei$C 202 4 3 1 N tAret-A- Olg 206, limotkp474tsjligla 208, 

IA12-iai 1,81** -3tA 210, EMAItS.Z*fl 212, b1I

itt-Oli*-3,1*IVR*-5 214 1).1 EI-A,R1-a*±814k k 216. A. M 

EallAir.trIlfttitnith,f., 204a 204m, NE* 

TiAffiitStriagiE*ItS 218.. thiS (*51--:W) . - A1x1/FOJ1. 220 1),M4lit." 

ffilfNAitUtit 218 4*-450E4S-A 214 fiiitiltRiliit4 222. 

4 ..*iSt.14. 202 43 (143 N fiAttif3 Mk 206 frYvtAfF2151, i Mtk±40*** 

4k4ftifitOSAl. #iiliVIVIAM*01944titRid 

AfflarlitiVii 218a —, 218m, ftf43-- f.YA.MtiVt, pk-j.94'. 

E43•API, 210 NV, Il i (Altflfltitigtig—g) aiXgai&f2A.L 

FO/inz4zatrii iVARlifililEAhiStArtiEtitkro4 216 Mgarl.ft0,3k#44.- 

Wi*-E7fli-Ati5C.Arrnb.T44 212 ...EIV,RASi.tfitAilltk 218a —, 218m ON 

L. )3*, WintftfiliAtiiii$144240471VIMIlisig**14- tARMNig.0-4t-, 

Tits. 

2.2 ILt fiRfrtgrIl iPtiMkatA7it#A*EllYit 
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fi,NM 3 fiHR, VrtMatIR**--‘100/TrAtIALEEt1 4 ttOgg3-)-

ifiht: 1) el)lazg, ;Of i."41fit*NifiG3IATA1**, fmagt*7--t (410Fief 302); 
2) 15)ii i:`:Vklit*VitififtAZIfikill, itnntantw*ttifimgm(ionAm) 

frICZIJ (tflief 304) ; 3) VAZillti511, nittimioAmcNitiri EVAff 
(Wgif≥iffi 306) ; 4) 3Mitif, ..EfftMfeAti (tifief 308)

FEISONCOIMAWA--tiCA041111NO”ti atilref 310) , ffigt.13).CtE 
olutfflaAattAtitoigtog (fig-Viiir 312) 

EA#4%, Ar1=9. 4 r3q2T, Ail*affiffiiiiriAVMASMAVEtiEl Mfg 

rA111-Mitimitfri5Z6LMIOAA, AnV1311>bit 402 ri3X5R. i 4ULMR a Pig 

igt-fmi=mymaaattottne 

MiRraitillAiiNittAegiziVidtAttAMAYli 404, ;/Molf1:1, /fez 

11,911-NctiPM-tillfSoM5)11TA-1"*.R. AMINx-Mthilikftwol,Etstriimitialt 

m3z, 10010icArtliff0131.<1.t. (killiOgf 406) o P.MAIMPATiVat, 

4m-y-ntorAtEmutifictjfg (ktififfp 408) , A44131fdatti-l'::thiite 

jANNIIIAMV-t.45tUftAhlliff. 01:rfc1M11314 -i -c(kt 
.12,411/g 410) a 71s53 Ch, AtOSIIIIET-11.10110fAratkfMMAAltt 

kiltfrifflfgo10)-, 1211EtiOlik14*±13Z.Z5f;ratlifrgal-MVV. J-0-10•At,f11T-gli 

VOIffigzbt, tIA—ftlIAA-04004110501 (Viit Mtifiii5f-;Eiiik2..ing)01) 

An itt L•glifir 414 if<Adiftegik:glittfiegi, 

AMX:Mit 412 Pai. (11tktdigi#,) ArPlEgid401 (ti 

Whit: 416) Alf:t..g, 1:tiliVEOlk,±13ZE.51-gt, .ffiTlifiortnst 

fiViiF 418) . 

J -TsV-ii**TEMMEINAki*fititiMfgz, #0-1-1111V140±01, Ari4tqf 

412 ifr;7\. 7efactztlaktA (AsgVer 412) rt', MtkffitEhil-q—, .ffiMikPkgf 

eitaCglfM45k±(11P4If) MCtegfrillitbrit)JIMMtatriOnii#14*. 

./P-JE;33`..IMM —*WfOillfilWi§briTg/tIEVA04krintRTgti, Ankg 

1ifIF 416 Pfi3ii ZJIM&gfa***Itfri i'LAPJZ.470301A 

AuT--11-5tfit%tillAY4AtTV)6, 
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Abstract 

A realization method for TV conference shared white panel based on Internet includes: a. A client sends a 
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Audio network system 

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 to a downstream node. One of the plurality of the nodes is set as a master 
node and the other nodes 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 transmitted from the master node 
circulates through the plurality of the nodes to return to the master 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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1. ---#11T-0,KMAtit, •altIN--IYA4titi*Witt7-riks111011MIN 
VOL:ffX3Ifilgilkf-0,04E, 

114, Witti -7AitgrAM=.5tilgEtiffiiettl'ik.l=g;fi4MAIi 
XAVtt4g, 

4-4pwit-tvAlcrIn ;144V-815-A-F5CZA 
JAVA; 

4113, Ofiett.VAtttAIIMPTIMilflft tffititAfittiiYPPYI 
Mika, titlWitt•TikAttI4V-VIIII3Aitieg —tOZ%t*FfMtg 
11=10.LIA31 1V-WAVAAWAIIINfAiliTiA; 

PfilitS111131ZOMX-HA, 
tEc:&fiTagtag#11:4[X, Watt bi ±A4MxtbMil rn fah ; 

31{tilfri Pli-A4 iYJ 'N≥ —; 
t ffi3lbk="p-,rgAtt*PAJWPAP, M11 9:1:MA:trgiA 

ithk_h$V,r.M113zEftitt, 
V<JR3Vg-1, #1.WAT3A3:4M: niffithk131-ki4X3. .M -frOitztgIVIA 
3tEaLREA; .MIT-1, nTWitarl iq AV:a 

111(34VIVNII, AffiteRLIkEVAIEJIMIA-IYANIt 
11M-PiAttg, ItPithk#iietAVAJTItfiglikiffieitill*Fr'MEklii*B1 

A/43, ffl3-1ti,VititAffnitArl1APA13.-aMtli 3:FMAtE(Wthg 
ittEASTIMAiElThnt, 4fATEAIIMM24401141E"F—tXffINJAP14 
1 -31:MT--.1N IAPMet"F AnWittri<JE&X1 

Wittl7P,3 1- Yg: flIfiftiettlYBAX 
1.1)-ogftigInfffilE<&; 51- AnA)ThitregE-AnP.TVTril.t. 
VA-RtVi413341_, MiettiYA*A=07: Afflii[DAVIRW32E±I'f,MA 
tii(IfAR4R, #11APfit"F—tAtfAlififftlact, ffiiiIliA3M14E-Vg 
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ItcriPfre,tiNtfr9t-Pfrit..1:11.AfiTgiAtPW41:"-Mtt4tFICAlln-ti: 
MOTE; 0.a 

It411973etzglifi,WAVIE43—/NR3Wili5L-RM—tlYks, 10tIFTA 
tt4V-10TheiMPAgliAgAr-PfrilM5FMNEtiffikE--t -liPAAE(Arivamiz 

#.11.XittrARNiViErliKiff—VAgOltlkfflietfr 
Mag. 

2. 4REV*10* 1 P)-131.410,944A -A, 
PAMMEME,L#1-31t4E1I$IJIMV1i4E, fiAiliaffir$IMATIsfitEgi Tit 
10)1AtiYArizill',34f.gINIA*11.U:RiVnVilit?1$1.1ttlE., 

3. MEtZfIJO*. 1 PWAM4A -MfAVA, Itrti ffi.iiS4MTft t 
tit.'ififtfAlE /J\AltufEei444, 411.610.tRUntA..'7 34.1143aA.A. -RiliZAVJA 
*frft EggliTATNiit 

4. fRIPVIJOIZ 1 Pfiiin-ft$PANIAgk, 411:1W3etVI'Vkit&tAft, 
V-FfifiA'R 0,5FRAMXA, iftf4*3-1. iNV AAA— A-dgnINXii4 
-t -h-mawRitt, 

5. talloymo* 1 PWM-Te$0,1MtliAft, VA:iffikt+VAIIVAlt, 
-V-Fffii&igo,4az-ovm, itl4WittlfAAA----ilk: *143-014113 
41=s1EM---IN MEM-AA:AO-7 it& fifiiiMI 

6. --friiMAPAAL igt6t 7-14p-,Ig#5t,101-iitt 7-)1-ArtlinifMt 
VA01111/IRittuALMSMICI4E, 

ff_11.71.10143A_EVVATTAIVAir)--.1`- ' rtq _1. Altnieta 

44PfiiiVNTi.r.41t —t t 17 , if} '817 .r. itYg 
; 

ffiitt="p-VE----INX#MIXT-NiM.Ailt*ffitIMONOVin.7
ftzw.plottffitt, lit*If*tAtfifiMillfifilte(aiVMSit---t tVf 
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Phtfilittfirergri10*- -tAIINZAMMI, 4-ftrbla 
-1:4+174:1t 1.13-MZ %-t [X. reArAttlf .4114[5. : ftl-MtVitA4M—titi 
Ian fr ; 

Its, . .-Aii%.t.i5.)M4r1h*t-14/A-gtZaiMIOMILiaakl, WAR 
11.140fiietWitaiiii=.*- Miett 11'1 tR#a—; 

411=1, --Pft311904ik.,T1*÷3114fAitAri3YA3.1.t1111411 3:FA1343UNI57c.iA 
itAA_EitrriA#03zPftitinEjti-Mtql *pyiktitmeatvo--A 
ngi.-TmwitiA--riA-saznixiam, fix-A*9\15-A TRWthk-riks* 
R3±114M -AfORK=§:#13tealikiVA; TEL 0*Piriet'NfitalOz15-c.: 

niethk-Tih',--k4_111J: Whit EAllkLK 
*tftikfflithkii-A44411301-140zE, 41tAiAffltbkiYAM64411011.3eitt 

Oltt WIN:t )6 NAJAVir, 4ffitiatit -HOT/ ; 
fiftiett:-WAttAIMITIcihk*t'gn4113fftiAtEiAttg 

EAAATOMAMOKAP1 M9101-1.frgt ferttl—t, ffITEVIftreit 
t.131-14tET —tX4TiCtillilligrSJEci fei-Mri tteMtEdA, tAffikt 
tg<iffiietE(*WIT-tfifiktt="P-ARZW9a3M111, ffi3t.t.1÷3 f:”t7 : 
Pai.t15.444 1M-tri$91,011XEs-gfh3iPM; AuTffiiitMiTii 
EAMciTifittlY,gIYAitkcal, 1Y : AARTAEVWIRffi 
kt.1:-IV;Af-44VM*MtklA, Pfitt-ifi 

ItitIM113±1Yit.ffittliikAligiAtEMATInttIttri 
4E; tr.Ut 

411:1?Mei*fifi,MtliAfAElzi—tgVila*Z.* —÷7-riA, lAtti 
tz kt-VA *11 Vh5f; itiPfit A E 
VTIAM- 131-Ar4, #1±1fifitiVrOVA4i-VArti fiL114113ZWiet* 
WletWo 

7. MIXtal.a* 6 Phi 'J  IL:41PRATAZlikt Mt I'M 
Y4—ttg -ftrAWitirrffittlXVMEZ*EitIniltlittAMW, ffit. 
'RktirliAqlettrX4-44Bilisi At4MIN15-A4,11R.IXtrI4 
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°17144---WRY4 ai  ilgraR16 
wnw4-WRY4T4f-TMI-4,VNRIellif "94417ME,-'-1- -NV - J0/4kr,If4 

T• f014W-C-Li-)KW-V-f-Li--WW1.7(4, :fq4§4' `YWEM:nintQ,TfV*1; 
vveTrq.ci-_+ vtot ‘? WAIV7xfAIRY4 9 *gilOtAH-1 '01 

°I ,TrY4 fNE,M-K 
Anyri grOttN*-KPIERV44-,--4/ 114f 

PEWit--- .%TfY4-0M `VAII,MiCrlf5TIV4i1,-
4VfM/A---47%TCY4rlitf `Plf k1N-.VATCV 9 *gl1PCMilf '6 

° L0t414)MRWEIELDiCriAllti4J• 

Writnliff `WMf414\f/Y-Y6461)** 
510n1-14*-TaRY4rfig ‘VIViahlOWARg 9 *grcagiR .8 

°V4410.T-4411 

*frint fit 73 L 806800 I LOU 
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*R 13)16A.--fliqtAV41 brAWNIYili-.30A et tA 

f4A45k* 
U1 PA (VIMIA4triri*--A--) • -31 -*Mfgfriti):1Jratilflt -PAKMA 

tArrireAtAiff tiffiiMPlara*INA: f1.13Chit 1 rPiPtfri CobraNET (f`

4*- 4 -tfiJiCkk 2 414iiiifit SuperMAC OM) 3 14-3Mii 
EtherSound ( AU) 

CobraNet Eti Peak Audio za ti-d" (X IM) 31: KiS M f-A 
CobraNET AA- 4441.1ff] IEEE802.3u M (standard Ethernet) (0 

6) fAA MIA*, 41:11111111=t *ET *WA 14 
iV111147KTITIMittediWtf:*J 48 kHz A.VillA 16, 20 n 24 P.M flf 

#11-4101PARitiniVi-4441V*11Wd-, ItrrqE*1"-h-A —AN 64 r-4-.
I (DP, t5OZ AIlj 128 iMA) o SuperMAC EtherSound VOTitit 
111.21±Miiit-ggijitglAIIM*0 

fiz-TVA. N*. 
cet-T, itfT.f2tqfriiV-_. Ertlftlifliriqgftingft-fs3-) 
WIffiffiltit&YIVILLAII*AtirrgfAtA. [1 111 1] 

http://www.balcom.cojp/cobranet.htm 

[4 - f 1J3C41( 2] 

http://www.sonyoxford.co.uk/pub/supermac/ 

[iP. fl_ittrA 2] 

http://www/ethersound.com/news/getnews.php?enews_key=101 

Alf —f+IVA-1001±4141, ILLA Ethernet WittAITA-P3.**. 

Ethernet 1-.7.411=1 , RI' 1526 .7-1+-30 

if-tkAbt*rici, '5114-0,046/rat, AM+. MR A-> IYJ gcLIARiM (meter) 
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1127-AVAtztlX2ArictillMitg-g-tft,01551fli..EAM. 
A/HT-4449€MtViiMI- NWEAMBI, AITIViktir-MMPM*24I1g104 

EtiTRT*0180X2ifiltizt-thaRt43.±VitM, ffiktitiAtr7ifit±fitfi-
gtantil-A. CSMA/CD VAS Ethernet 111

itoF, EtiTnaTtAtfligilMAifkiM314#4—ttMtian, 
lAith4 +XifIT'af3.10J—ttfr14—ttArAiii0J t-Vf-A411/tfrIN 
in, 4.11.ifi -T-TPNASMAttAkgio 

1 0A F4 
*XIMRAtkrfrtiltfigqiaZitif_iitiffil&g.-ntMfaft,WN-15',r;M: 

OtFithtfrigiikELKintrrOOMAft. 
414AAKaliA, _Eiet AM3131163 A—fitit-Iggillt4f-dA-AMX, 

ikMA tAt1:6 tVA #50Ffiiiit 11`111 ill trglEgtVati:4.13-V114. 
WA:Mktg. ffiit katrObitg; lAit101 Eh M . tit!. 10F ri<MA 

#.111f.1044/A 1-.4M-TW 
itfAtztintR3±. tVAAint11-1-A, 

Wittli.4*t2Itff.9.10P4iTANIttail*Pfiii109ift 
ff01101-1M istf4fifiititii-AAtit3R;r0J-VIE:1:1.ikilfitt-6:—tEIVI`X 

ItArlj ElEiPfiiitlYAMIPF :PATIEffIJPAitiVA. PftietgAATAMtz 
A-KA, 4tITTA-Pi-ftig-±E:Ma*MtEAR<PalfilfzIEV-64E, 
liftEAV-fOlgtOiCittiNift48. fifi3,1 1N--rikrtila<Jvt--wAet.K3 

MAR3M-IfilgiW3Mitt-41P**PfiAt ri4) 11`-E-A2. 
finithicTikAttXt*RJWIlgfiftiettlYAWFAMtEAithgLE 

iNVAVIY5A3t , AriMPfii-ItnEWREAklaTtPfiithk-fiyntAX 
ffid.A13+ 411-3),Pi3VA143-0 7413 3110,1tIMIljPfitE*Lik 

EA; AuTffiiettinEiNtEAMSFL-TVE3tJAVA.RZIYAilk 
ffi3VA,y,a_-151-JAM3-1.Egitz.EAVIRXIIRII.4444ilizilt -PAR 

fAKTaEACIAITATFP041130fijeitirJ4Ft Etta EltlizttfAVVEZ 

fiffitIA-11-,43T-Afi4VA36tgait -Fai5•A. #1-ittiTAttt*IMitii 
Watt titf114:9:HCE÷ff. EAWFSTiAAIII 4-x-Te., 
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Atintit131.14tT—tAtINOPPIAMT--ttAfflitT---tt2A 
intil<AtEdA, triAPtikEttt<JE&VP:-T-Miett="p-A-Rtnalliit, 
ffliett="1-5,1A1:TT : TliEfiiitlYbA'AiVSA0,160M-N311_5:-A; 

An*WiettOZAkili etit.--rikcatiYAIIMIE, 
fiAr: APE3tE(IAMffritt.VAt-4411kinfAIM, #.11APfiii-F—INA 

Imo] Tf pit, ffliet±iti,rATF*14Et441IntaZYTVVA. PliteAtt 
int4fflittlYANTI-lAtNI-TMItiStilfr510-gbiledR. afflit -ttAilg 

PititKtii;MIPIffitt-;.-1,40.1 
WVAlc3114AMPIIEll Et3Pfrii—t=rugifgAriTtilAttATIA53 -±e-fk, 

Ar-fl.ffiitf-SPOMAVE41041—TikAliMiftffiitil-VAL 
TP' --t/LtAtf.)410131=riFfMai —tt, figit'ATIKAAKR 

-trjr1=1E---tJlatAtTNION3a54;XAte.3.01 1&-MA 

.IN iitZtzt08 (It Ott, KTt16-
fifititfAlltriViit V..:Z_*Ztilt?1$1.1&ICIA fait rr)11 itlf&A;(-T: 
MVO] f -it.-it-FPh3WI A filfEgt-Ti 

ifsiNtriitd\filMfiMiffIEM, fEtkiftAit, PhittAvvl* Ethernet 

WitrriftEt/iNfilfaMfig, Ethernet ti:i .54.nti.3.±.5. &Litig121 

aiitheir 
fifitVrriAitiOUtilfifitial=f+AiNrMA, it

ifflffit 
'1`- ',43-11Eft3IM- 1,44-1ktifitiMi_t451=1M-M — riliX311W3-etto 

Xtt="riigit4MItiMettIV.4a/NriXit, 
Ti AAA —7W &UAW= 3.-xffliet 

4.11.#14.**VbAtt i-M114- 15-A1=itiiiiiMIERI ffi3V4— ÷0-
to 

AttIff).94APNYVVIIRIAIJ, fiMetiffit 
ttl) MqNs-±165F. 01.10, TIVtAlfPNIM 

Mig-MtcfliXtMift-i-31-blE4FftIlf P4 
-14-$0.461M----tAff, MA-AtitXiffift 
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VItftifittlEln- -tXtf, lAffilVAtIff 3Vtf4 
fir (packetization) iti 
RiMtIEW-Mettti MP 9 #11.E11-1)V6 51X 
OfFMOLIMS: 3-MtPriAAVARI---INIMMEK.* atiAMAAVOR 

3A2.Strult -TXtAVALNITTitiffirl 
ViA--ttt$31MIIMM *AIo 'CT] Ethernet ViAlYrgft-I4NEVitili 

Ethernet vmaigg. agvaittsg*.tx, AffiiriMitffl a -TAMA 

AftifiDJI 
RI la t4:1ffl lb -;:iid!AFIMIRtig*Ii.Orlt -ftfifiAti6A, F11--riAtriiMitg 

Mg;fri Ai, Z VrAA 

2a 2f -TartvZi011C1MAIPMAgA t rNitleMA. 
3 —ttaT191ftigtfA. 

IN 4 7 11.1411N15- rilt*rl<TPAttgliatik*-7tAniri.J. 

IN 5 Hi M- R..1- RV-PM 
MI 6 YV -ic .i*VA{M4IfilifisXMMilAgi5.-1&fflo 

17a ffl 7b Atit-C /AV 41MRit Aff KJ AVM 
111 8a YA 8c 3-iiii-li.t..-JP4-ALt'infElt-ARIYAMO-1-illa4.041241.N. 

1I 9a ff.] 9b AtVAV,41 (1(7*#HIPPrilgtnEliffl 1 715 1AZ.CLI:WIfil 
ARM. 

APM 
Tffi;141.3M,R4111Mit*R.HAriA-110g. 
IN la i71 lb iiillitCP.ifiltitg*A191M -MITIPM;VAWrifik.triliMitg 

V5tifirri,4,ZIMMWAIN. IN la -;f:tHtVA: A101 fribkVA B102, C103, 

D104 fr.! E105 IYA;Xii4M. tj-C-ri l "111" " 115" *77-rCi5- Z.15311& 111 
*WAWA. IliMil3PPAgfA 

N

c13, 
N., VA A101 X±- 11-1A, lam "121" "125" k9 

*5-f\-troXitammitovi-Iygii. 
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tVP. A101 ZIM31%,tt, 44- -tAflfilMAZ-
41**iSt, TI—t5K0Ii-941 

ttlYA 101 105 AliOVAltlik---ttinikt4t, #44m ----ttn 
iktamotia:Toreik:. t --rk, A101 tttATI4fAit,Jinn o A-17***, 

A101 ff Afliq----'ttIYJ'ikftgti3X -Fiht 

B/02. ei --.60,---iNtA4,11tfalg1(3Ait.t..Fi, t -jeik, A101 411RAAIAX 
ff T —tAtf AIM it:16,1i A101 ff-AP014.-F—tt 
nitt.tomi± -Ft#--15-k B1020 

2MICEIN A1143 t IL% Ethernet :fiArNtfil ri3 tit] No 
E'figA Ethernet K11441- 3ft h 

IYAtnititititttigtA4' s4;' /f.*XfilNic13, 
T 

RAViteitt.fCf.Vitkkito XtTOMMithIg91,11zZin 
""g" o TIZT- Ethernet fiPitibt, 

WOE OSIAMMATAiri 3 rilAhltfeitM*TGWv "t" 2 

Ftik.'flfhtli-*-70;03 flAt*&- P"MrPtri±.9fit, Vt-X*Itgli* 
"s" , 

t*A:fitopici7K-ig "s" u "[WA" PM 
---ttA4tiVfO<PDA, ffietEAt'NfAlezEflitifaffil<InftlfzIW 

(01N4-. kflti+inliliSiVaVtiBi-FAMMEZ) 
?IVA rIA-RZTIFFJMAI-7,r,k-Mitiei t (fOXIMI) , trlii_VEVA 
rti -RZTOTiATI,1,44MM- 1-41 (VilklEI) o Mk, VE—t-)10VVIJJ 
11--I'Matzliiglitill÷VAffiltiM7-"rikdA±Wrrikakfttilh444 
Aittith.Y.TVAVARI, 
ift-Tif<VAfrgaittMIEC*Mnillgaki, ff hntttril&T-VARMLItiritilE 
*1:111110M, itlIAMill'Atlitir-itECA11:111'94111MAIA-ilkAtOstil4PK-

ifj*.-tztRaii*÷VBA<J134, 
ttittiti4rafFfIlAltecfiailinli±latiftrialCIF. V,,; %4M-1-'

nattattit.g.ifACi<iTi*VA. tt A101 intIMtliflir(Ago 
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..4**,1:Iki, A101 tAtAATSVA.E105 AIN4it,)1 ,-)41)0:-V-A A10.1 

f4ai-X-011-0.tzt%-iYAI-T-IntEYREM-.t.15-,4, A101 nYi3ttirt, #44t 

-fA A101 ii3)-kgfitV,Lti A101 CfAlikitill4VMTiST-PAtttnii .Yt 

iliti2AAftVztatlitIMAT —tXiffiljiMaitintaX . 

fr- h*VIREE13 Mtn -4+V, (41) n1 1, 

ffill -saVg :Fr4:14r$MMEs: 

MAIYfiT.VM/IMOMMEX, figigailk211)Aiglii4Vik ( dpigfa) 

- -fittET.$41tkf. 

Illthit 106 it4t. :i43- tA B102. Wm, 106 ntccAt*1E 

VA B102 IMYjn$01tMillitst, tzna 116 141041MEI)05A B102 

tii3XY$ 1.16h 106. W'IViffi 106 AV413±Y.Tirs1011.9JtAirft, Aria 

117 J's, 4`01,11:4 106 illn$M4S B102, #_1115- A. B102 /Exitgi 

E0 41Fligit IERMILIMWt<T1 ,11$04t, 4144a3t Pitif\---"n-A1-:(0 

3 StX3g.fril4LikfINatiatAi*V-A. 

IS1 lb %iiiiiifili/V3t1P,A44V,MiVitIcknA=M. E* 4,1M 113, 

iiii-Pwwd-rutwomrtifot.t, AtiAticaritatalaArtimMjffi...1-.NA, 
tifftlii itottEr3- aiDyrtlii-Amot•isq-"141"ti.F..VA A, NU-4"142" 

"144" *%i AVk,B, C fl D. VA A141 friNOYA B142 iffailf rpm 

151 156 it*. Agit, VA B142 fliVh: C143 if131314 

..41 152 *II 155 it4, 1-5-A C143 *OVA D144 153 fn 154 114. 

' Jrl<J lilfifiirs 161 =-1 166t N. la Pfrij--- 01.1 

4;etzttlitLIET: )AiV"A A141 VI Hi fit t, rhiNgtMg. Eh IMTF 

4t-iglqa:Vks, A141, Mfr A 161 166 io  tffi, II 1b fifi3TArg-fill=1, 

TY1.13tViShki3,Ig D144 ZfltigAtVA A fic`Jilf-DP,tillIVA c B. 
/ES itia4W.1:434,tMtV)g A D niMaigtilknijraittfrito Wira 

A D TtitfitAbri$3 , 1-1416 i010.ii-13-1's 
A. TIM ib *31-4ACM 4, ** -14--ik, A A.tV PUTA)14411113ii-
h B C ig 161. 162 1 163 IM4illftt "NitgNill" 

164, 165 tri 166 nitM45.-1\ "fillOW" ff . IVETillgOVO_E-Att 

*VVInttia'4 (fit  lb ifutEiriliMillitA04.1,6niffinTia) Oaimt 

Page 1049 of 1327



20071 0089081.7 j f0i t5 417/19 0i 

`It ,T, t -1-7 A OVELTFElltitifil3) 

l'Af14: 11004i-R.F.AN3zt, AL*, /E 

flitigmiwJVItt,fitzlIVIMA=q, 

VA. 

Ag%it4thicri;RT, AtVAitikY-xit&-tfzi, 

takVaiiI*56 -F, PACtilAitVdifit 

sexii1 +14-3 A . 010114VYATPITAA-Xirii*Oktitig. 

IN 2a 2f if\- tii*-Tchtf#MitOsli5MAf-*+/0.,143 M_Ittga. 

fiZt -IYA A 4-11),k ., B *-0 c lailfigi-OVRfrifireM 

443.tfA, 

V---tVf/CM3fAiiii.JA, :I:VA A ThAtiltft----ttftVLOIE. 

2a -if: t-B tV A A ifftrrAftl BO TO141,c':( B riM5,ArtifrA 201 

PJL-VAtTiriA A ifilliirlIK4111441 1YJA, t.15- Ai. A ICOViEfti 

1:11t4Alk Bo f=iffiteTrrittitth. 2b 27\- ffi tx ,fiSci -f - so *MAIN E03.1 

*MitIA!1:Vip-A A 44-trrim 51 it B1 B ttriZM 203 SIT 
7.-R. 'Uri-, B 14100.1(WIC c, 202 N77N-0 

th-rritivm, rAttit, il -YA A 

totimai aim 101 B2, X 151 Vt. B3 frill 201 t B4 **II011M, #in 
2c Yffl 2e ffit"C, #1167diiYiltIMEilAA-VAZIAF-17.1±-15-A A. [51 2e 

*al EJEKt.15- A7, A In trWU:k- BO 441itefiZt[lArIciMit-,1A5, Arig-g-"211" 

EE rzd 2f 7T-i-di E4-EiktiCilt -A A Aq 500 ftatczja BO-B10 1V-f-liMgAlgg 

tInt;ii.9- "216" Pfi*. tTLig A Wf‘l_hit-h -Algtihfilf4 ,0:2_ 

1-4.1*.110.1-1•ANT SOME , 7Hzfat.11T AA , t -41 2a ffi

IERI 2f A ilZMIRY!li:AItlfr9itatfA*Vc.-. 

A Ail kffit oiktidg ?1---tgroti VP; at, -44 bn 

If-t--g- AtiVO-AtiV4APPgiti 

-oanttlE. ALI*VA B 414%0JAW:16(.1tik ` 2,MF.-VA. B 9114 

MittO/illilizigilftWONM., 910VA B MVP-MEP 

teM4Vralithik.-NztEXE-i.Z.M1 -5"A B 44a3 0<)XWifiail<Afflk 
lfiomnAnromniAttortg. 44}Alottlim 
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Co A---F- VAALIttififf119#1141. 1' $ 1.1fda<Villik*-0-glAtfin 

"-At-Aff. tri±ffikt, AftrAgli-11 (111 2 A--+B-÷C) 1-.#1,1T2M 

ggfiJil=rt-t -VgikfeAtfanfirli , AlEr rouhgl (4,14:111k, C-3->A) 

jagifORIA-15-,Ige 

RI 3 TWEAK Mftifffil-TAITINMAtkt:1:1:t±—t3Mfflit)441051;0.E11 KA" 

it41 -5-AM----ttlYPIIMISMN. OM, 1\-til<711IMMIY)TialkAi 1282. 

a -g- "301" *i -r41141111.1friMTh (preamble) Via MAC ithit. FR MAC 

Athl=a1M-KM015:(.14. 

SLITMOMM. t INTIAJAM_EiRTOMMIt4g4:4DtgratiMi-i, 4fta4 

WM:AM -Air t A43 IPA tz t/j- MAC ittEiti .RZ* -ir; 

"FF-FF" (AM1')AtRAtWAVAilltiP ilg-F- 1- A 

1i MAC ithE) , AfIlf.fli MAC tthitill -R -Z±Tp.AM MAC fth f (IViNk 

lAsiYil iskil.1 MAC finE) * -61044 -fgArl3Mt iNVA (tg -ffi la a 
lb 11:11YAngt-t 106 fU 145) 41-,EM MAC A*. "-K1F " 

g-Hk (if  1282 --Hri) 

* -9- "302" * .;ii4fitEtr-f -14 TN, ttIff/TALNYitift PN, 

Zik. SD. i ACN f#<3 8 VO'Eci$to TN Aftli-egtArf -g-, 
AtEtpixt.--riA3fpfml ittinuo na—tmpolnitivp(4tut 

6t0.11:144VALIN-I-M31) tMtkit*ONIPPtiMtt PN 

MtiltrPftfiqtrf -q- . :(1-:*00 1.1113&A"ftf-MtAff:NArtilYittt PN, 

11XNVI--tIAMIT=Pf64---tto *NMI& ACN ** --F5C4AN 

1/-0,1M4fitff._ 303 Kirri310-10 

0 .4 "303" A51#fiCICIfilMili9EX. iXT., *ON* Fs -)ti 96kHz, 

4R - 1 -1.4f1A3)- 1A-40 256M-310 32 OiliMffiE(*. DLL, ACN V-et 

256. 256 fiVI`JA-t Fe -&-lil*Z9AVM -YA1 1 M 2 MC 

25614104Afftz4Enff o 

-th8X417t/t**0 OM, RillitYf.fiVili*VOIM 

tiYA-thTtltif<fg-IME4A., 

ACN A4:-Fii1MtrifilfSiZzidttto 

iiT44. r.--140,1-4*-9--'5Y*44tist)E111111Y1E±A. 
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6 -g• "304" *A-s.#402$11004(Si 224 71;5.ff.tiA. nommtt6-vm 
vx, ElatIMUct4E. Mu, AA- 15"AblUA044—L-L-IttliM 
3. :41115C4p^A011.1YAH1-, At-J-.Pi:F-3AM Mt, FLITIFI-31JtrtM:fiiE 
304 WIN5Vtri5tZ*AiltAgtRIIIti-C;t, N1fLMaj 4ltritallel<MA 

VatElltIMMIlil-rr- 115-MPFrig 'ilWt*11434-ig (token) 

VAPfli: ##H-t, NI.HAVOIRIffa3MR, 
fil*Zrif/FIVAN-1,A.#0,, EV•14÷1141- AXMOTTIA'giJIIMIE Ethernet 

(411=qt [AU MAC ithilEill*VOSC. gii.)#,M MAC %Jib IYM3Mgt 

(fflillAtt*VALMi*VAMNRAIMarg) ticiVt'sk:1113)-11XlectIN 
t -41411MA4141MIAVIi4L. 304, 1=44:10=AVICI 3 #1-1.73:41i'Aft(7 1 - Et1 

E4AttiAtOTktiMiriftkAilfz*X4f4Ec 304 

ttAi, triAtialYittgA Ethernet UMMXiMecdEt.,MEIN-IgttlX, iflifi
yon-6-3mmeaurfg -t-EtiBME, VAC. Ethernet WiginRigtft 

)t-atgriti-r; MAC ithilEA71:Ogir"P-PAtitho PIM HU MAC fthE'xiikcV 
ogittE, iffgivo-,,,u,naa3sItEtaj o n1216 MAC WiTA-LA-16,0,11tithii 
H t, IAIYARA-1AMIEgia. 3131.1%._Lit-A4ZEN 3 ThWitiffig;t'iltA 44 

EAJItztfi, 
+- X-111-1=-/Ftf614;0 Mtn, t6KtATFIfVX1Szaif, .11011=0[11101; 

iRt*MA-ViAlrif/F—OZ. (3.1%*00-4AteARAIII-, 7110/31iift,A#IrtiMi 
(tr6111 1a affl lb 106 a 145) 

flirci MAC ittErli144k.-N. fig{151=M—fit LAN 

ITIMINONM. VIATAgAVISIIMillgtMeAVOI4-14,. 
tri<31-tOtIEE-RZATT-41itti-;-1,E (flag) (Aitiiiiti*XIKSLT*tVAM 

.P!) Agg.VC, 4llikii-RZUfe,g11$11e1,*•1*, AFA-T-Wil .$1.1f-T 
MII-TiA•lillzffri5-kOftE41141. tilf4PIMT, t 54-6trataAlivr, 
+AcEMMI:i. 

* -9- "305" FCS CGS ZEicrkaf#03 , FCS 
305 V.X1--XtligIMIR -i-lik,431iit, ilk-  3 WiiilittAglEtrat7W,rA 

M35Fthltilll*Wg, API)),±VIRISI la am lb gi- 0 Ogn, -i-TA A AA FCS 
[  305 11=1*ZilliAttin FCS B, #11:46-A B ISA 
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tzt.ROMPITAtztEin Fcs*01717,0.01#1ARIE'rMke 
fttolif, 1197161kit A4A*314#1.NTIA, Ir A-X-TAFPAfigitfflis: Ifit 

4,1-M$U, #11.MTEiltfifilt-VV.:qA0119111z4MAWMVAMA-S• 
nri4J1e_1$13M-Ltt. FCS, Mr:it FCS EX 305 icP*Vc.11147 FCS t..g44-
FPFAttliiXitYTik, B. filinictgt44"14'41#04, gollylletgitfflinMii*rfa 
4.2$110WilAt5tA, wipoymao..vmm, 41:txtiNfsi="riAin FCS E.(JA 305 
richAtIE*4CM—EXItitt 7TiniSITik:AMOzW/XtliriArfiftiEZ 

4411191ittgA IYAi, B. 
IN 4 7,Rffi*t-ri rilt*IniblitalMi±.407(*-7GfriNA 

itt-O-fEt14t1MattCfo3 401. 11191ItizgA 402, 1j1PARg 403, filfisgif1M4 
404, filid=N:qg (CH) 405. ifNUILBCFP:ag 406, MP13,4 407. 
1411444 408. 110 4j  409 1=,a1P9Miag 410. 

AllIMOZA 401 .0.Etplikafiali 402 DittZga 403 l'i<J A/KV Agar 
ir04914VEzZ 409 Y-4191Xi±,g 410 IYJMIt*VAIYirl rtliyme tiff 

(VIJAn, [11 lb OVA A) *3714.Y7.PATIHP1191R3,14 410 
VARJIlfriliP411314 401 IMANVAIY14-1—V,r , 9.11.1[MX4 410 
4tYrilf)14PM5 401, istf4frIEJAIPPAINg 410 littliMAYA191Vilk4 401. 

(43011, fq. lb il(3Tiki, D) 5.1'gYRX)liff.r1i9Milig 403 Intflil 
VARTIJfP11911-Nk4 409 IniltAtril,i5-A11434-15-,ig, 91,1P1191Xi-kg 403 IJJ 

AADJ.914Likrk 409, If-ittgbk4IYMA5 403 .11.44*AY.Iiigi4OZA 4090 
till 4 JP, LESVAA3XnftiliOMMAMaifter 401 MZ. 'PAW& 

401 A41101.16431Al&MVIRPMErliEll, ili0101=.1.VIAM 3 VA itI J Re`k 
PU3)- #41:-AfFM-PiiIN- n*AV.M-M-AfSzA 303 VC' In too -40.1
flfA145tga 404 AIRAAMIX 303 rrAtillnilifiinearaittlX. P.IIM 
iti4A4 405 14:1E -aZiAlait, 91,MfftfiiMe.YitaiMitilfiC1114 406. 
14144a 405 k4iAtEVS-YVAMthi-anurresi flP- tclait: (azt&Lik1-4-
1.1) 

M —ifE, [10.-446(4 401 4110(gtfeAlsiffitAt3±. 111AIN5 402. [1]01 
Et4-46 402 SMTAteltkfM$14 (Mu, 1L--1- 1L laWiti*Mg) 
vozyu nip:maxi:VI:7+4H-, !MIMS 402 -ST
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(IMM) Mlecf. AnT if1131444. 408 IP EORtiAL:Nivii 

frA, t'igtEt 402 )1J4fir(f.fAikAtrif432R 407 rIcli1(344'4'Af-ailffaif 
tamniotwo F:ztimtla 407 NtTii -T--A,4:11AM.-ffrq, igkiAtf.41t,
4-thrliT41-ftVA411/5cYlWitilttIRMW0114, - 7-"p"A'AiN4iiklezMil<iRtA 
11114,-LITMAP. Mffi, EITTOMISOV(/.1\xitaTIliAMAIMIZ., 
-1A071135TRE-RitArkit. frlidA#A 408 AM4-*V4012,14I-g111—t 

(rAt*.:111-4-11) EtifiCattig- 402 SACIJIMMM (4111A 
a3±.6 403 IsrliailTrfAVA. 

Warr], NiM_E, A_E*TikiniligiliAlbailltigloblaiit5 409 4-0zInla 
MV10A5E.fiVitigYili9M3NA 410, 

4TEL1:4115-AthiMall-..-MY".11,3)115Mnlirli4MITA±##VAM9Mi 

MAL11,0A 401 ROM**, 41:11.MT- EJEMAAA 403 r tr1,1M-40V11#1, 
f-tAIKRita 403 l .-Ft-i+-iAtI<J1A4Eftiiito Mgt:5401 MUT** 
frIMAi ag 403 0a3±tifer-E- tttiff. 

tot 4g 406 43. ilt#1-, *T1,6AVJAteifr.f.ilitCrAffriftEIM,SJACrtItg 
407 #AfiliffiltiPARMLPRZfilignFullgVAVA•frfftilflta 

TRAM3tAt*rizittnItAififtt113 cs
-afpAst, *t.affigwo.41vrtnxieotill cs qli41Th-5-UttflPi-ffift

ON.4:441-7403MAliibiRWX114113-4:1-1110,43M11-RielliblVM 
Riaifulit14 cs cSt , ttir5c1W, 
VEVAWAitAil*,4', AkItIMMIPMW;FilMIN figkin -gRift 

o t'fffi, VM*01*1:17aMMEMIlezMfi<VII. Iii, ?1*AVELP, 
cs-t.-MatfAMNIA))..t.TiaitttinfitrY. 

(RP, tiliVrtAf-M013MIDIrf) EtubEtnnE-AIOAR! 
remottitio Aitt4tItigtETWAAMIVOI*6?,TIF.If0. 2..1A tri 

Inc-affYstittE. VA1215*-R, ±-.--15-AAAVInt* cs RVrt[11143fM 

ge liftAi+,rgia3J_IIIMLIM 401 &MSfeifiliriMilii-V-}, 4 
STSP1 64-t3 -ffiAtiLifillid-atVitUf (PLL)*-74-517.4.300114 C50 
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-TA 3 *iMYMEtftfITTIONO.FIEIVAMPWIY,0651;, 

Pl. rfAtfOtilio f.PAct i TiAAH)q,fr. frAaii I VE.itillr="p-A 

' TItitiVtg3EIYA 

TITEZiEktnii-AMI4W E IRIafftfrirrAPErlite 

I  5 7T- iii*A-Nigt-ILL'afi]Etta'( owl, 3 .-15-ruaimTi lb EE lf it

Sid i 11 1:1143t111-,111, t#1-itiftitla i 11 ±14t/At114--;i A101 ,fiAT 

OriYA B1010 ill, {R'k-fif$91* Fs 7 961cHz. 

Y, 10.4 Mt). 6 -14 "501" "502" to "503" *if;'517di:fflitAMTHIffillirli. 

1-='p+-At. 1F-0 MitikarfAlatt)11#01Fiftiet Ethernet 6*IYAVIftgatit 

1000BASE-T Ethernet *If f1.1 1Gbps 

fifitfMk. P).±3-1A8t, Mk1 itatV 1 Mt P, /A-CI= ..1: 11CII 3 fifi311143 

—ttfr,1111.910Arnitn-- )17 10.26 OW (=1 N1 ''x8 itx1282 V) 0 J.VIA 

NT ---ttill ,1%- -- t5it-if)fflitgini-lf3tril. Mit, OM 5 Pft7J--:, "i" 

10ezt§ftVEAffitd)l)iiY3)=FMR111,1 501 MC "i" inititafftl3t-F—t 

AifICTIMMCITAIJ 502 ZW1411-:. xfft "i+1"X11 "i+2" 0141111L. 

M 6 Y471i8:121KMM4110,,XIMOWAr1435-f•-*M. )WM 6 1117JiW —

ttViVXAffl 6 4:1 114Mti kiAift3191*IiIIMAV., TAArN'ititti.3rd3Mt3a 

114ti fiA_E., Aug' 2 **0 iMiriZ-1-11-A A601 Lt A, fai B602 fa C603 

AJAVA, INE1A-VAdktijajC11 lb flztiYiPIA rriiYV031V. 

4F51'tff Ch 1(s-2), Ch2(s-2)411 Ch3(s-2)4141011P 614 113, IPA 614 

ArvoRzFrIn (t) glititVARAiligto flin] (t) 011111013)-VM4giT 

ch*nnfoltfu] (t) Ch*(s). 

"Ch*(s-3)"  2Y-))k ch*nnoi-tnt 3 tAlf2.111014Mto Egs3aRAI's 

A A Mail Chl, Ch2 fl Ch3 114) 2 1-IiTtillill<PME(s-2)4Atiilitti j 
"611" 

(t) 1 z Ch 1, Ch2 fp Ch3 fratflatti Ch 1(s), Ch2(s)fil 

Ch3(s)41z:ViARrp-A 601, 602 *1i 603. Vi -q "612" , "622" fri "632" A 

:iii;(:14444MARI="p-A A, B A C 

"613" , "623" RI "633" *iii33-#1R.VEV,Ig A, B C rpreorogg (x-1 

iSTLTM 4 91- Til(J -00-1-V\--VP:Ilg 407) 613. 623 *11 633 
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Mi# 2 t 2larejf6A, 411NitsitAIYMiftzWi Chl(s), Ch2(s)f11 Ch3(s) 

Vi--v1Y. ?-114g 613, 623 frl 633. 

A 4 -310 611 'g1.1 n lit ( t)11<iii191 614, 11=4A•gi.-114 ifii(t-1) 

114MaCfia ----tIff)M1 11P91 611 VATF#AIANI±VA A, EUtI'i) (t-1) 

fflIft4E Chl(s-1), Ch2(s-1)fll Ch3(s-1)R4i1Atiii.A 611 1=P . 

Chl nfleflug Ch1(s-2), Arl:qE .Pilitf-ffiiiiitAIIIP 614 (si tows 

Chl(s-2), Ch2(s-2)/T-1 Ch3(s-2)+571vARA Chl(s-2)R-RZt15 -A A ALA 

#11.-F—INV-f: chio-1)4MA.V135 613 (618) IP. [2.1AIIIRIV 

A A In Vi 611 4' 4: M114.11V811.1 A1'3 Afflti H in ff (t) 

04J " -ffIM VI J F B U, h: A 8- tAik# (1%1131110M Rikl 

B. Ekl-arfAVA A M2Mil Ch1, Ch2 n Ch3 frgZrtAiefftg 

14f Alh14 figt)Jria. Iil1, 105. A A, 614 rigliTtox Chl(s-2), 

Ch2(s-2)til Ch3(s-2)Varla <J 4';  615, 616 t1:1 617 "P. 3Z 
H 

?r132N- 615, 616 411 617 m-p-i-TA 4 fifi iirrrallMilii.tr/ril.-5 406. tren-ttI 

M'ig 615, 616 U 617 WzMUJAV;qtRIA, ---tEdAt-fitAZEIWA (t) 

tiM —÷13z1Mt —tfULLIIIYAillt 

Z. till 6 ii=1, FIEIVA:-qtncirialYJA4fliarrfk7T17Eblil--11Ablia. 

3Mf**1Vt37. 5-iiffigYHrtirilfigXtftrIlVaiiRATPA. Eti 

T- FE VA)ingi MX, INALTiti ni --VAtneA441k1W. 

VA B 2:7411 Ch2 11100*figi Ch2(s-2), 11,171rffiATII0 624 FP a<JX-

#1611% Ch1(s-1), Ch2(s-2)fli Ch3(s-2)114*Iftlg Ch2(s-2)4A-RVIY,IA 

B M21k , #11.-F—tiOf ch20-1)MCVI7rilg 623 (628) '. It'EfiZ 

A: Waif* 141=30Atil.111Ykall<PliAltiltM111.1 

Tik, C. IF3Z ESI-RVEVA B WE.. Chl, Ch2 p Ch3 

lertiii*Affh4Mt)Jfitt. 11FL, IV( B 624 tfiXORIE Ch 1(s-1), 
Ch2(s-2)fa ch3(s-2)4000.41-117.-1036?t-11R 625, 626 f41 627 givegg 
625, 626 t11 627 AA4T-Jki, A 1Y3W/41.04-1119. Ingi'444g. 

VA C 4*ftil Ch3 IYJArfft4g Ch3(s-2), Itrl=itlfiaTIM 634 LP NA 

ONZVA Chl(s-1), Ch2(s-1)f11 Ch3(s-2)41*Meitg Ch3(s-2A-RtVEIVi, 

C Alrg, )fil -F—÷xff Ch3(s-1)/mivEgX15 633 (638) 4'. WLin 
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10MT* c 1=3Z#111TAil§lAtign119116MiEFRIJ 
Paw, Etl-RZZEV,t, C 1z chi, Ch2 rl Ch3 fe3-13-+A 

if ticKitAfrAl+ feJtMle IEW A CA-, r1)91 634 IYJAiffitti Chl(s-1), 

Ch2(s-1)fll Ch3(s-2)4ClnaNtfalreigittigg 635, 636 fa 637E angg 
635, 636 SA 637 AA A MINIM ffJ 
MtiV131: Ft! "631" , "621" "631" **rriVig, Ak id111101tVA A. 

#1E-F—t
OTHCIIP.144iA"t .. 
lEAsz:V1011 41, 5-11i-±- -VA A Ot. 11:{q1tUrf.TrEi frittfa"F /WHY 

AisIt14-7a$91XiTlfaX, PrI/AttlIAA'Affhlitiffl.;/41.M-.4 ki 
El3 -TV ABAc A4114tChiSd6AA-111T—Vfri4frifi_IA, 

15-A B C AA/AttiVXIMPVT:IfffiVgio YJ T VaiMr1/XW 
VtlYAril=t*) -T- F4tAffiFfiAIMM4WfrA.fil .T.P,NtVAri-Mi* 
tfaINCI, 4.111:q1=A311VEfiti- 141141-iMINIT&Cg3E—t*M 

ttrihkiA15,r,'Mr Ino 
M 7a -2j-. VIIMYAI: !MIA& tag 401 NA 4) kt:fkiMiltiRMiliO, 

" 7a YR] 9b PN7T-fr9 
kfIN-tiJilAtilniiiit-iMit-A-if, 'EDAM 7a 9b 

kiiiiiTinititAtCrta-̀ 4-A-ARS (DSP) ttai- A4fRit*. 4.-eVIV 701, 

bkVAKKVAFfY"glbZhk±_SVk,ajN<J lr,Jik.ttg3TtiMXMi:-----t 

ffl;-fMlik*fl'Aiti/ 1 11 (*11301_,n) , 
RaOiltitlf.—Z-MINIME-14fitAltiPAS#35 402 ibtPlaggliAinusillff 
#V411191ENO 402 amimitimtaK .. :-FitirTiAivovisff. chtixt 

lAVkAANIEMION-f-4.±OullIRMAPIIT-11- 1/ 
if HOP Cs q) PLL4E44 (Fs Eti 1/M.$01# OOP In gs*. 

[Si 7b ;.RffilEMzfAlikAPIZ/640txtgi-Th--1 -4=VinikttNitt, /AV 
A ffilliAttfi i14113C-4TbirfiliNfitAffe 
eaqinlez4E, AN 702, AMR 
11301JM 1Vrittl'ho El l%.04 703, ghZ.IMIStrtIOMPZ-T4t9in 1 

AriAlV4k9.10 lf l-YtkttX;FnK (header) fafg-, (1:i 3 41(.0"3oi" W302" ) 
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704 i 1 - --Wttifit4i.`4.T6'.11JAE1445 402 Ingr/41*, 

tf1.164MMttlEinkflo itlittdttA, 
tti.)inftgig410144rizia<MAIJ, 11.3VP1MtAMMIFVEIPAINU 402 

fiMilgrtIrrittAifflilMait6 403 AzOitat9J-F—tIA-1L t_h 
"11±" kVA44,14XINtlitiWggPrii4ginkto 

ttitgX-- 403 feittill-ft0MTIMISATzi±alik*Gill ititliVr talfqta 
1:3tRJTAillYJNINI-B-MVP9MR5 401 1CRWEIT*11043 

..`--.14113-0110(1 1 71.31(41VVITC11-T15",ignibia3Ifilil ON 4 WW1 408) 

V_Mt 705, 4fiVEtrrO,Xitasirlla RI 4 riqrg-tir-gi&A.t1-

Mlig 407) tt, —t1 414taggi(MAT:!4.-;f4iiiiittligg 402 aCrIlgifix,.-trPT-
1ftft.lin 1 Viitzgfit&N, VOITiliVAIMAgg. 403 ail:N 

113d1JVi 14--I'MAAVArel4t1:41 (RI 4 1-1:101-111405) fit-gff,ttal, 
71-MX 706, i*-<. 1 fr-VtirMg-'gYttiErigt 402 Ingriii,441N%tOMN, 
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System, method and device for using meeting connection expanding unlirnit 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 to a remote location beyond the normal range by means of a conferencing 

connection (145). The conferencing connection (145) may comprise, for example, one or more ISDN lines or an 

IP connection between two or more conference endpoints (100, 150). The broadband connection may include a 

video channel, an audio channel, a control channel, and a Bluetooth channel. 
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itM-----3E*tiMitrig-R-ti-Xatt001/Mitffirffire.tiMfrgtifiliihnitto 
18.;M X*  14 PrOMMIA, itT13AXA511—XlitX[kgitittcl-A-AX 

3ret:51=d-I`INAtattgrXaMtliTaMt4$Mt 
19.—frMilatiAR (PAN) 0.IgiiiritliW,MtA, X3-26.:gtAtjE: 

ffiitAl----- A--+16,[515gt4t1A—tiViV5g1t4E:-*W0-51. 
---1-*KittgifarfraiiitfeCtRiVi; fn 

XitZ.::::: tAttOltALII/NXV3Mfgeki$ATts X 
Alt—+X*01-61-1410ML:tiirAigit*,-6*; 

ItslIMAX----1-Wlitat-Oa*JtfliPfriztM tiARittigalfrft.TX 
Avsi 

AlcrX31%:---*Wlitit*-1-54..47011PRita::-/NAlklitttalieftf-EZ=t)/ 
.LAVLITLNIEISI.hitAfiffit16 ftN; 

VfiAZ-1-faRitit*it4-5ttoffiitiaL-tiiMittig--kia-e16- TugViiir 

20.0A40WRI 19 Pitit.NVA, 
21.44MMIZ 19 writ nvt, PtIfIrtisiSCA4tMlfrAMil:Fkld 

22.tkWatirg* 19 XitillgAtt ArtlX3t-A-RiVIktMORI*51.3t4. 
23.&410M5* 19 PirtinVIE, llffiitArai-Mt4ttMit4A. 
24.1REVM* 19 XiiftT,IA, 41:13X31,1—tXRitigatigtfil'AME 

2.50fVfq41* 19 Wrietinggt WPWritla—)MAIN-R4rtlitArt, 
Ado 

t o 

2604EARkJ 19 WriiMAgA, PAQXAM- -tAiqittkttlir 4WVAq 

27.traP010* 19 .fifrAkAft 41:1X31%--1115ktrigalrg4tat 

28.V1EWM* 19 PfritaftSA, Al:,firritZ--1\44Ritigfcarig/AAA 
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o 

*A. 

le 

29.tkigtaMk 19 brritinAgP, AltIMAI-1-1Kfte-a*V.AtWit 

30.4[1-AVM* 19 PTT 1.

31.it/AVM* 19 Pfi3t1110A, ArM-AZ- 1-Wlitattlirtltri5f 

32.0WIJO*. 19 Pat All:IFTrit.91—tViitik-a-16-gtrArEP 

33.4[14friMM-* 19 ffi-ittAgA, 
34.ftwatoro* 19 iffilfrAtt 
35.1RIEVMN* 19 Prrifff.M.g3E, 

360-AVM* 19 WrielfriA*A, 
*kiSL.*5-to 

AAA; 
4ffiiikhg.2g1kAIA , A 9'1 1 114-AVOi 

MY13t-ifi91k,A3Ifil4litiONM. ?"2$1.1011P0112-- fn 
TfAtk, Ift+3*-4.VVVAIEMIt 

ttitrOlniAlikiiiMftfint4-13±4n4Vcclea. 
38.fMARM* 37 Pir.-iin* -016A, 

V:Pgid§Altg. flag-RA.aittiWfri:et 

39.4RAVM* 37 PrAii(A-101-A, it— tMAlifffl-Th AZAR-AM 
itiM41,5Fa 

i.titMION-31.*-Thi*-- . 
40.4[1A401.10* 37 PfrAft(A-RAIA, 

.Rarti0140-itZtriqAMOViitXtrifitiMA, A11193d411.T- Wel* 
9EditiMfirrilegt. 

XrtififaiM- -ttiNittigailM4tat-r;. 
4143firliM—Wfilitta-Z/NMOte 

441Pgt..%--iNialqitft-kialViat41% 

ifrit-*i,5610t1-4: 
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41.triMOIA* 37 A:don-A.-W4A, it-----PtiMAVRTPiak15fittig 

*76aftIMPfrii3Zitt, 
42.WAttla* 37 Fritinaikui,i,, itt---A-MMAA-171-0.4113fitt(ilg+tfg 

Jfi-T-444fitrEirt§ttlgittig-saltilA- 41ttg44:10% 
Wf-Rar__EMZ=1111af 

WrittilbMiSWEt4t: 
th.52-2X; 

fift3VzhAggle-,A4n , 41PRit4 plitVgiVuitzteAtism4 fug 
Xf.fr3tX---MAM:AtAfei40,*.ilfant-MAIM. 
It

411.*4:11M4Pii-14Q1Atrnia5144.1A, 43MARVVAlkitlitt VC; 
dittrtgcnAlt-T-PliAM—MAn:g5rittitialirdniVitztA. 

44.M0541.10-* 43 PfriiVilrAIKA,iME, 
faiTt-WS414,4f1R+Mil-Mtiifitfrif., Ar1:1)At T-M—AtrAM5fitft-R4ir 

45.4M+501.-113g 43 WiiirrAW:V.ia-EIL,E, 

ArlaMK-TAMAN atctA-TrA01,400fritrtTRIA-+. 
46.WitagO* 43 91-3-1M491W1.*:-JE, 

X.TA,Igrffirattga.* INiMi41:1111101,4I1R+Mitri-tilKitiffik, It+ 
MR-T-M—MAMH-5flitglt&IdittrAtifitIN#A. 

47.*Atow* 43 WrstiYAM*R-47E, 
---IMAM115fittil4TEVL*A3titirritiOTAVIA+1141-itIORTifitit-M, 

E44A1P-3:41--kfti.rMfigikfttt-ilrTAIMMUlto 
48.fftfVfq5* 43 WritAIMA-R.*2-7-u, 
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ift rcirNUAtti,MIMVA. 

ttAtiMt 
21Kte. iLA oazattffl--A.--ainomr.augtocrol 

(piconets)ramm (PANs) regMrsi. 

-i*g.---M11/014-.10MEM01..E.#11WV-TtlitARIAMEA-15- (Si*. 
Ntfffitllo--Ari,56Efikirv)TtASIT---MMOnf-IMP/t*M.fg-TROff) 

[ 71t it*Z/TtitJASIgtraTAIXT -K-Mil*, 
*. Rut fulAS(114ArAV. 

tAtifilgtXt*Mit;101-fie 
-;6Ea~tzt:13, 

POLYCOMV SOUNDSTATIONSM 

45,1** -4,34.31:411-M*M -ii, 

41.41-ti-MYHT±, .11T r t4krtfIA-AMT{T, 1)..t 

POLYCOM® VIEWSTATIONOM?Icr a'I'AMANA-R*5Ere.OFf 
fatia 

Lin*.0-4 

itMeVil tU11,:Thatt4114Vet.., 4.1:111M 
TRU. taYattige.MMITIM-ralri'VERtt-MPfl. WitifeJTA 
11.*, 'ANNA, 802.11 S IR ( q#1') Mi r-W4i1M012. 111 *It 
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i'rt.DIVAFIMBLEATkilat ;P,r,w).*-afiga-tmx*. 

teY.IA 500041.1±6A-KgRA-Pifilffi*M&.--MV4 ,Eg4WEATudit70.144 

ASE. T Tail** AMAYMit 

n---t- -t- 4.41-7-6PionirAvniA-alfint,inbnimr-Tiag4rhifitlAtitA 
41-1q- 1'41A-A. 

i•SC-0:Jtill'aditIfInt-Wrkri),kit.40M3 i.2440F)1, Wrid --i,50t4.1`ciNkfik` 
*VAMAINAATitiff*VtgIMiltla-

ffhtt, --4-41MWTM—f4iiEratIA, 
.R-16-1-511).0[114StlirinfhifiJN —ffillidififrio OM, iliVITA-6116-14 
ftlfattat1.301kill*AA-a-*IfG,iMM2-7R.C7D14-nakiitit-A-RIMA 

Ted. -ntzletifffia4tEg'fltA--- -, Eif*. 251.Vra, . -rattitgledn. 4 
ittEMA, lAtIMM. Mtg. 3kff,)Ekt* 

Vi-ITA-thr-IgeV014. *RIDIMAVNIA.111MATYL 

IsitRAFIA 
M 1 MkTifitti*ARA tivA'roMin -ISCgtViViigffl. 
FE 2 4Wftr11%**.riii--+MtiNifiAtlakieki•54.ViVEM. 

3 #0.-*TiNg*IEM—t-TligNiAMPIW54.11VAISI. 

AWA7SZat 
Wir,V31 1 illittkt, RI 1 WITR-T11 • N.V.-R 105 (A MA) 

dRfiittit*i3tAlfi 100. X4 k, 100 
(wireless-network-enabled) fw.$447-t (\feu) oF.] 3 Wir —ii•itt-P-mte 

fkki‘Wtri4i4k49.."itffiNa A-A-LIMMV13, *A 100 -ff.TOA*TAA-MIA 
gt -TAKMititgakiWit. VW, kV, 100 1-1-10,10A%Al*PreiggrAltA 
Cari, i0e.ittAltitVIAMISI 3 In VCU Malt, 

MAPA, **SPA, OMPAIMI:agtalta. 
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311A 100 ft4-4--i------ti ttliiiMitilgattr 120. 130 140 §1:010.1\-,1 
Kg 110 (PAN A) Wriet—tilt -R4r 120, 130 R 140 -FIT 
1),(traMtktriliffiPftittillYEATMEMEgistRZrefifrit—t -At 
alr 120. 130 f1:1140 TiTaMfOritAIMIATE (PDA) , b it, tTPtit, 
LEEts. 5A7T-cawr. 0104J1,, M5f 0*, 1.X%, Arz.4, 
101., Mb**, 1=RAtfiEfilatME PAN 1:11TiFift-4-iYi-a-fro PAN 

A110 #TIRT-1M- rif WIMAritIONAVAV ("UWB") t, Alt 
*EAVIAliV441, 15TIAIPM#F (1R) 802.11 

RI 1 3617-7iffi TA3LEA4- W 105 (A ktigA) fltIPORtf 155 03 MAW rh 
)EgWilritit*VC4k, 150.4A 150 TaTI=t4WEdikliCtRWIAWCIP-5-b 150. 
ME 3 rtiMeTiEftiMAWAtrf3142.MEffi. WV-LTMAVOI:i, *A 

150 TOJA4McAlitakiftt OVrAWristg-ghl*-11*.Tc. fgt, Alk, 150 XI
aMTG-tatiV5IREARAE12,-litt11, 1, <'ttlAititVIAM13 h VCU 

114TtN-1-101VSKII, IMOViThil, ROMPS, NANKINilizn*Mfta. 
11=1, AAA 100 111150 iNt*4343,M 145 iltrifiAVA(Av) 

gitt453111. i#,‹* R3.14 145 TIDAtInindjnit. A i , EMIRIC>fft 
-iA,Aisat4 145 Tfir=tfaMtn, —trAV1' IsDNW-olkAltRA114, 

3EIRJAM (LAN) riam (WAN) OMIRP5g, Ar A'8l-14Ii-fr3.tfSitkVbY11't;-
hxCItM VgArrYtKitA, ilitRAIJS.41%4010;Iti-FR (m) 

MAT IP 'JO& TLiME011(3341A-tflffitaW . 4'13, AS EU MST IP 

ffitMgMffigICLEITIRTstzt , tiX (RTP) , (RTSP) 
(SIP) , H ( I1, H.323 .t1 H.324 4) R T (SW, T.120 4)

TiltElaggriintaMM*VONOMMINril,*Rittt 145 rITI=AVIJ 
An von) (IELVDMIA-RMIA) , SIP a ISDN Age 

A 150 KS--4—trA'N*A- 170 tv 180 VITG-k11-JAM 160 (PAN B ) 
PAN B160 iin=4iiii**MPI.   ar t-a-tir 170 fri 180 liT1%,ttt, Alza, 

Miffiilt5f*OsAfiliMATr,-1341.11Mrffift4g-RA-. jA—+AVI`-alEr 170 

fn 180 TMt4tiAltritAlez 1b31 (PDA) 443EgiA. MOIL BEM, 
il5:**, VAC ROL IgM4131, ITC *AZ. AAA, 1411,, 141t, 

NIAM-R4r, WaAft5-1514L461E PAN 4.1Tudia01/9*14-. 
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3,13:1-AtAlit.4 145, PAN A 110 TiTaqg.Y_. PAN B 160, 3 :1*, -R-Nr 120, 

130. 140. 170 180 ( iffiliAlltfigiStilA PAN A a PAN B 11.1-R4S-) 

.:§:3114i-NIKAIL 4-W(37.115. 145 SOX Ti&IEJL-ffrciliT.A.12.M-inAlrft'si 

PAM' 1 Mt 7101-,r ek-i A., 

--0E..i.•< ,ig-1-',-.-R+3.13-1-it4 145 qMYCL,143496fillei54.4iteit4 145 011%/g4tA 

=AMA (MCU) , 0.4-kWORK4-A-45.chlittiliARI*350%310*-iarti. 
/EiMAri:1 PAN Stlia5fael§1, Ems`! - PAN 

Alg-a-g-fl<AtriLiNEftfie 

iff -PLEE-TVOi PC. WM *131R46-falt-SEEK4*-Z-Z.Rihd 

V-A14-)FX-RfAk.., -L:14v$3.n.i-a OM, Eti irDA NU) TA, gg-A-NZ 

04Editgo 
T.-Trf EMMIAfrOiifIZMIA. 

MigrOSA. 
14ffl\-A.AMPISM—t.t .R.4-4nVA--Ltg\ -R-Ifr, AfriAVIMMESM 

(MQ, 10 10 10.11,VtAt-R/IrMilitii14. WI\ t tz.* ( Device 

Discovery) reidfigi --W4JC-R4r; AblE "TWA" 

rfibk*VV-41P,DRAITT‘kstriton-f -notwz- nmpfri,VIT-rifIM 
Affflta. 

1V4 X1 (profile) Rffil.L.3:f l'aqtf-4Zit.ffi ONIC ARAtftVil 

rfraVfialtiY1 la*" TitiT;qtg,Tittig.R-16-M1:19trafg 

EtilM140711tfitinfit-g-iii-0,27,-*RiksI&Kr. 2 7-)MIN 1)4J-. .1 

ttEATIMI).t-f 64Kbps IYA**.glai, 

IlitiPTIOdk:r.T.---- A_LA 721 'FiL*61#, tiY3---th -1=31±A 57.6Kbps a3 

A-31**Ito -q12,kit 

_ht 432.6Kbps Kan-. 

, 1-T-4011EistMitpliEfiliSgfigire.XM34, 
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0,113T3Mleztrg, iffia.fn3t*4341A-YTIMis'affAZ-0 
ZE :51.0A16:41111 irfilattp://wvvw.bluetooth.corn

IJA3d MAHN:A Rev v2.0 +EDR, 2004 If 11 /I 4 El I AAA 
frVA‘,Of t, *IBAM434410111NMJAWTI=APAZIO90.fiWK(rgiffn 
PI. 

1:Arff.tilliVi 'AVM 3 Aslii"/N3EillEfr,tAgint)latte IATAJE 

2.4GHz ISKIL2L W-MTIE.MARTTM:EXOYItitt/INO*0 
4.,-LiVA-1-MIMPikalfartVIIMPOSAMAIMMIS-4-g-M, 4t-riffit 

iIIJiY9AS1tVL)Eg2-iVN'tP-IR'fVt*i+Ix)XitT.It'ftT4I4kfV?/-
3nfIvIc* (RSSI) (SINVOntAiR) tgit=13709A-T1-50M 

tflAT414-3, tgiA3E-AEZIA.-Vii;E, -1Ax*mmit-rwf--.tavvya 
lottiLmtAn-34grtei *ttawtslog (Lc) ofirtio ioverryggatteym 

AVAIRASV*;Li. 14.)10fitillfingli, gi-itArLMWMAiYal3Z.1, 

MEM, mo o fifiitAWASCl/FMIRRIE4=-M, 
rig4g—giffilAttifiVA6**, fAlointitgfriVAIM A*4.41f3IVIR 

#.41:311=1MnitiliMEXr:MR5fairre 
(TDD) ffitz/J (5\CARM*1405z) o rEk, 

TiMfrals* ( ) , Eltirlitt0J3).. 
Af'AMIVritt5t.T+EfitqcitiMettiMA41). filtRAVAME. 

ti:OZ1*: 01414 (68/72 01) MK- (54 Vtn) 441310104 (0-2745 FM) 

4104frfiTtatifii , WPM. 
ti/fletifttliMMN,Ne . ;141M. ),M44thatnitintrAfilgo rag 

%($1;t4P11=t**--E4f-9c. tz1% -gti-04413-4. 911JVA 
rt-14K. 

44-V[13/40 
Mi1;14340nbk-al-WAS:EiM, 411f. 411flVM, APJ. -MOM 

1"..*11401.i, bk-a4-orqatiliiVoistliP/o 4fttk,M.A. -0:7E41014MOA 

4-z4Xk:. :tEitgl05, to-Mribk 
itif611113foti9.16-4,12:01$13*Z9dago 
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fAitt06114-thitintrt. . . initiEN*011,:tLtM5(.. ItittintS: 
(LW) 15Z.1111. TVAZAJR45-

i-PagragaftliME-W4.21345 (Lc) Mak*. 
ingliVat.a.t.ift-Mt - PDU (NM4F1-45t) , 441 PDU 

#-EtitligtfKrtli AM ADDR - gt- litf-NAPDUs 

ittAV-ValftstRtinfitiglititfilM, 11111:MIAM:01R5A—fr-lo 

haMt112:-R46-2_111)Eklitsrritt01-, ACL 4 tiff! Xr

sco VAA. 
.14:0:i-fM1111-TtniEti-R44% 

ELNO.alitt#111MAP--WiialiAtiltra6NA. {  LMP 

tV14131.041:1 (HCI) 
VAtit.,341AV.X4*Ittbindifit-r+d-ii.-A. 

fitnrtp-+Attit4Va20.)- 4V-Lla-0.46-itgMiliMMR.±:RE-04-It 
litAMffightig4itt11-1 -.-15Z14-Z*LIvIP tr - e 

Ziittin-k2W0 (L2CAP) AWIAXittlfrAVIN5CLE, 

itWiTtAlitYg-2-113. 451.4Mi-23M4V.Vii. titi-M1114-1IgRAU**111 
gni**. L2CAP ItAXWAVIiSLfiliNV:ti1=AWala-KryMt 64 -T4.114J 

L2CAP fag. voi- 4E.twffir-3.1±1& (SCO) tittAR-Ae0Eitit (ACL) 
L2CAP k:STAid/02,frg, fkifol-ffi -T111`714414.. 1111-tVEZN 

L2CAP 015:2.1RMIMAL IMITirt),(11MAit.4rATEAAM. L2CAP 

frdtti411'111MMT4IgTififirliqffAVICV1$0. 
RFCO1 Mal L2CAP IN.3t.t.E414-Dt RS-232 ANVEIMIA. 

RFCOMM ::11 1 W441-( WW1& igiumitIVIVPIT ; 
fri-112 2 ivQ--Wr iNililAVACTM) 
114P-MVAIINizii4EMA•AM API X1rAlVOL40114k45-0 OM, —11V.ATIT 

ItLLA*47iViall$11V1Sq, VOn XON/XOFF Krsicis, #RIM-Anggijj 

40.15.TAMI.V.  2 -RAJ:, iMAL-PW.V.0.-4i4MVEAMW., RPM 

RS-232 AM ILIN4 RFCOMM ifi*itAAMM. 
Ak*agitim (SDP) v‘AmitTAAN.>-f-614i-PXYHtairlitra-R4r 
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TITIMMIA-M7)11. TI1M51; 

#6.11:354ZOMT\10S-Mtill-M, OMM14111-411115-YA -13TfitiEl liih 
roping-a: e) RF irpviidEl-EViVitM. SDP WITiMATSitni., ;VII* 
tV5- (transaction) st*-tiniignkark-t (PDU) 

tit SDP PDU Ot4A. PDU 1E-IA PDU ffr; PDU-*ZMz. jAfft 
PDU ID, MR PDU rtA11; **ID W-31, PR—Awytin 

PDU, hmtllrila- PDU 44* PDU BLE; 41100z-H.?4gt, 
PDU' 11tfint4M-Ka 

SDP 1511.5fitnalfritini.N,Attig4 1k*Ti  L gift ,* 

- 11-faiWZ-1,4Mik45-fititflitrMfg "ttrol" ; "41 " infk-W-0414Z 
MA*. E SDP, illviAMIMAIJI4-TEUMVP14--WAA*0400701 

0' 11 -4)KitiriXfito -AWIMIlt4t Pft—VAM (uumos) KIN*. 
WNUUID 4-M-4A45-tii ti(Ifffin4,1;1ntfAVA. 

44N1 2, RI 21 T tRiE*119J-----tOMAIVAWAVAIYM 

*M. tt  2 Wffil, ek-al A 41 (IMAPAiSt-Ct 200 ft44-1A-*A A 
1-*-41.11•5fistg-R-A-14a11;10, PAN. /E-1A0143, E-I'sti,RA A Oh PAN 'l' "'ft 

ggagegturptg, 220, PDA 230 *-111!g_ggit 240. tiA.-k-i•SLA A Rill PAN 

tANTPIIT_Eit-4111 1 
A 2 rtiiMeTWAWWG 200 iitS-INffi, t4tTc-klE 202. R#E- 204. 

HCI 206,, L2CAP M 208.. IVETIgietlf* 210 VOIR 212. 11A-12A4 
SME-, fgAil:flifffire-11:9Mthitfrl, 

Mtlirgm (NI) 214 216 HCI M 206 rtgo IARKFAri 214 TIT 

MX H.323 UlttAfF, 
i0gtran 214 0:11 .1%1M H320 Mfitti'F, PIT ISDN 

tilari 214 Zr9i IAIMMOMIVASatfr, T-1,AntgEMilfe--W1W7F 

0. *TS 1, al 216 iiilAtt#HTtAfratRALVOXIYJ"*A- RIP 

1 1L 
-.Lki,,Lt A 414,K446SC-45E 200 fitVifflitrait4 245 liVill)klEfi--1,1:4 

B E:14JVAWCIIVE 250 aiNngt*N. B 3t1A-A-1,S 
A. ?12KM , -aVirfitg 245 TIMEMAN31131 IP R`- A ISDN itAlnit 
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4t‘ iA14-vtit* 245 Tiri ti,41(4:11. 

-10611* --)'C*7-76 250 `3 'r1  2 +IMAM -AM 252, Rit-M: 254, 

HCI 256, L2CAP Ph` 258, ArLIA---40-153.-)- 260 262. 31.1:11•1=SMI: 

f#MAN5fOre:1 1Pfi-iliin fq:1114-3TMACR*51dia 

KM41---A 264 itititiA 266-4 HCI E- 256 4i  tR.48*5-Afq, MI 266 

TIT 0,19,Wil RTP fiA 0 iARIA F-1 264 

14.323 #Atiti/F, ifErAT IPV-#4, igl61§7.VMfrg*M. 4001-11Malike 

siM-Vr..1 264 ili5TUtilith11.320 4414.14-i, ffl -f ISDN 

264 311-1.11MEOW.Vig'itiMialCif, TitZ:hflie.AnfiikE)tf.:37M.M. 

B 43(9/31911,P.W4-,-E 250 ft4-1-:-A*-iSCA B rtinV4r.gg-ftlita 

4 ,§1I-Ltig, PAN. a*MLij, ZE-*V53. B 14 PAN rilfr3irgitftR-A-tiMt.A 

270 (Olittilf 44 PC atichm PC 4) Tri PDA 280. 

f00 H.323 a H.320 Mil-P-s,-4,34., [AU VCUs 200:[1250 

rf*A-A-NitnlYgttg. VCI.J200 T5T0E1041iMaiVafietANA, .3-01 

VCU 250 -tifil.j,i1DPIXM111154,k4M. 

TEnkithtZre-3, TA4fallriM (t#03 -atitUX) VCUs 200 

250 tattid*itefn ViXAM, AA 2 
VCU 200 VtO -* (rTEOR 220, PDA 230 fri0a-Zt -a 240) fni-t 

fl -a-fr (PC 270 8 PDA 280) ; VCU 250 WYgs:±iltiar (PC 270 ill PDA 280) 

*flitn.R4- (ITEPC, 220, PDA 230 114tlfgCi- 240) . fifiA1M4ualir (tTEPtil 

220, PDA 230, 4t itit 240, PC 270 RI PDA 280) Alifke.-T 10-.1—i -Mq , 

-W -at -ttlikhittE (fOn, lit3Mita4) fu—aixt 
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Device for realizing interactive communication of white board television 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 device 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 started 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 (VVi-Di) communication mode; the 
server is controlled by the remote controller to receive a connection request; after the connection is established, 
one of the handwrite control display terminals transmits a server control right request to the television server; 
and the server receives the request through the remote controller and a shared data region is opened. The 
handwrite control display terminals transmit the information to be written to the white board television server 
through the Wi-Di communication mode and newly uploaded information is stored in the data storage module of 
the television server by using the remote controller so as to finish data updating. Multi-user interactive 
communication can be realized in a television conference through the equipment; and users can simultaneously 
share the information resource, update the information on the server and immediately store and issue the 
information. 
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Notice 
This translation 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 

based on machine-translation output. 

DESCRIPTION CN102088593A 
,o The invention discloses a MPEG4 compressed video transmission communication 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 system 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 system 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. 

29 Background technique 

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 

transmission 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. 

37In recent years, wireless information communication has become an indispensable part of people's lives, and 

04-08-2020 1 
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