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SYSTEM AND METHOD FOR SINGLE KVM CLIENT ACCOMMODATING

MULTIPLE DIFFERENT VIDEO COMPRESSION TECHNOLOGIES

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This PCT International Application claims benefit and priority to

United States Provisional Patent Application No. 61/666,308 filed on June 29,

201 2 . The entire disclosure of the above application is incorporated herein by

reference.

FIELD

[0002] The present disclosure relates to systems and methods for

delivering compressed video to a browser running on a user's electronic device.

More particularly, the system and method relates to a single KVM vMedia client

that is able to provide video content compressed using any one of a plurality of

different video compression protocols, to a browser, and to determine the type of

video compression being used, and to use an appropriate decompression engine

to decompress the compressed video content.

BACKGROUND

[0003] The statements in this section merely provide background

information related to the present disclosure and may not constitute prior art.

[0004] Present day keyboard, video and mouse (KVM) appliances and

baseband management controllers (BMCs) allow a user to access remote

servers and other devices by passing the keyboard, video and mouse signals

between the user's device (typically a laptop, PC, tablet, smartphone, etc.) and

the KVM appliance or BMC. For the purpose of discussion, the following

examples will make reference only to a KVM appliance, but it will be appreciated

that they are equally applicable to communication with a BMC.

[0005] The keyboard and mouse signals received by the KVM

appliance are typically received in some network protocol, for example Ethernet

protocol packets, and then converted to a format (e.g., USB) that the remote

device can accept. Video from the remote device can be received by an



intermediate dongle, converted into a network protocol (e.g., Ethernet protocol)

and then passed on to the KVM appliance. The KVM appliance may then pass

on the video to the user's device.

[0006] When video is compressed within the KVM appliance using a

certain type of compression engine, it must be decompressed after being

received by the user's browser using the same type of decompression engine.

There currently are a number of different video compression protocols being

used by various manufacturers. For example, Dambrackas Video Compression

(DVC) is a proprietary video compression scheme of Avocent, Inc., which is a

company of Emerson Network Power. Another well known compression scheme

is JPEG. Still another is "Run Length Encoding" ("RLE"). It will be appreciated

by those skilled in this art that various other compression protocols exist as well.

In a data center, for example, one video server may serve up video content

encoded with DVC while another video server uses JPEG to encode the video

file content that it serves up. And still another video server may use RLE to

encode the video file content that it serves up.

[0007] Previously implemented KVM appliances and BMCs were

typically limited to serving up video using only a single video compression

scheme. Accordingly, to accommodate multiple video compression schemes,

multiple KVM clients would typically have been required. Fox example, this

would have required multiple KVM appliances to be used, with each KVM

appliance having one or more servers that each make use of a different

compression engine. This would have required additional storage space and

configuration information to be stored on the web server of a KVM appliance,

which would also add development costs and additional maintenance costs.

[0008] With the recent development of HTML5, the ability to create and

communicate via multiple "web sockets", outside of the HTTP connection, which

can each form distinct communication paths, now exists. It will be appreciated

that the WebSocket protocol provides bi-directional, full-duplex communication

channels over a single TCP connection. It is implemented in both web browsers

and web servers, although it may be used by any client or server application. It

makes possible more enhanced interaction between a browser and a web site by



providing a standardized way for a server to send content to the browser without

being solicited by the client, and allowing for messages to be passed back and

forth while keeping the connection open between the browser and the server.

This allows bi-directional, ongoing communications to take place between a

browser and the server without the polling that would otherwise be required

using previously developed HTML protocols. Currently HTML5 is supported by

several web browsers including Apple Corporation's SAFARI® web browser,

Mozilla's FIREFOX® web browser, the Google CHROME® web browser, and

INTERNET EXPLORER® version 10 from Microsoft Corp.

[0009] Another advantage of an HTML5 client is that it does not

require any installation on a user's browser. This is because everything the web

browser needs is downloaded at the time of execution (i.e., when the HTML5

client code is first served up to the browser). The challenge has been how to

take advantage of this capability to provide a more robust KVM vMedia client

that is able to deliver video that needs to be decoded using multiple different

types of video decompression, via a single KVM vMedia client.

SUMMARY

[0010] In one aspect the present disclosure relates to a method for

providing compressed video to a personal electronic device of a user using one

of a plurality of different video compression protocols, and wherein the personal

electronic device includes a web browser. The method may comprise using the

personal electronic device to transmit a request for video content from a server

via a remotely located controller. The remotely located controller may be used to

serve up HTML5 client code to the browser. The browser may be caused to use

the HTML5 client code to create a web socket connection with the server and to

establish a web socket in the browser. The HTML5 client code, the web socket

connection and the web socket may be used to receive the compressed video,

and the HTML5 client code may be used to decompress the compressed video

for display on the personal electronic device.

[001 1] In another aspect the present disclosure relates to a method for

providing compressed video to a personal electronic device of a user using one



of a plurality of different video compression protocols, and wherein the personal

electronic device includes a web browser. The method may comprise using the

personal electronic device to transmit a request for video content via a remotely

located controller. The remotely located controller may be used to serve up

HTML5 client code to the web browser of the personal electronic device. The

HTML5 client code may include a port number and an address for the video

server that the personal electronic device is requesting video content from. The

browser may be caused to use the HTML5 client code to establish a web socket

connection with the video server using the port number and the address

provided in the HTML5 client code, and to establish a web socket in the browser.

The video server may be used to compress the video content and to provide the

video content in compressed form to the browser using the browser's web

socket. The HTML5 client code may run in the browser and may determine a

specific type of compression being used on the received video content, to

decompress the video content using an appropriate decompression protocol,

and to render the decompressed video content to the browser for display on the

user's personal electronic device.

[0012] In still another aspect the present disclosure relates to a system

for providing compressed video to a personal electronic device of a user using

one of a plurality of different video compression protocols, and wherein the

personal electronic device includes a web browser. The system may comprise a

personal electronic device configured to perform a plurality of operations

including transmitting a request for video content from a server via a remotely

located controller. The device may receive from the remotely located controller

HTML5 client code. The device may have a browser that uses the HTML5 client

code to create a web socket connection with the server and to establish a web

socket in the browser. The device may use the HTML5 client code, the web

socket connection and the web socket to receive the compressed video and to

decompress the compressed video for display on the personal electronic device.



BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The drawings described herein are for illustration purposes only

and are not intended to limit the scope of the present disclosure in any way.

[0014] Figure 1 is a block diagram of one example of a system in

accordance with the present disclosure that makes use of a single HTML5 KVM

client that can provide video to a user's browser which is coded using several

different video decompression schemes; and

[0015] Figure 2 is a flowchart showing one example of a sequence of

operations that may be performed by the components shown in Figure 1 to

deliver compressed video to a user's browser, and such that the browser is able

to decode the compressed video using the appropriate decompression engine.

DETAILED DESCRIPTION

[0016] The following description is merely exemplary in nature and is

not intended to limit the present disclosure, application, or uses. It should be

understood that throughout the drawings, corresponding reference numerals

indicate like or corresponding parts.

[0017] Referring to Figure 1, a system 10 in accordance with one

example of the present disclosure is shown. The system 10 makes use of a

KVM appliance 12 that is in communication with a plurality of servers, Server 1,

Server 2 and Server 3 . It will be appreciated immediately that instead of a KVM

appliance a BMC could be used, but for the present discussion it will be

assumed that a KVM appliance is being used.

[0018] The KVM appliance 12 in this example is also in communication

with a wide area network (WAN) 14 , for example the Internet. Different types of

user electronic devices such as, without limitation, a workstation PC 16 , a tablet

18 , a smartphone 20 and a laptop 22 may be in communication with the KVM

appliance 12 over the WAN 14 . Each of the PC 16 , tablet 18 , smartphone 20

and laptop 22 may be running a browser 16a, 18a, 20a and 22a, respectively,

thereon.

[0019] The KVM appliance 12 may include an internal web server 24

and a separate internal video server 26. The web server 24 may store HTML5



client code, which may form an HTML page with JavaScript code that may be

served up to any of the browsers 16a, 18a, 20a or 22a, when the browser makes

a request for content stored on any of Servers 1-3. The video server 26 may

incorporate multiple different video compression schemes to handle

compressing video content being requested by any of the browsers 16a-22a. In

this example the video server 26 may have DVC, JPEG and RLE compression

engines capable of compressing video content. The web server 24 may include

HTML5 client code that may be served up to any of the browsers 16a-22a that

makes a request for content from any of Servers 1-3.

[0020] When any of the user electronic devices 16-22 makes a request

for content from any of the Servers 1-3, the HTML5 client code will be served up

to the browser of the device 16-22 that made the request. This code will include

JavaScript that will then run in the browser 16a-22a of the user's device 16-22.

The browser 16a-22a will also include a web socket API. Depending on the

specific content requested, the web server 24 will provide a port number (i.e., the

web socket port number of the video server 26) and an address for the video

server 26 when it provides the JavaScript code back to the browser. The

browser 16a-22a will then use this information and its web socket API to make a

web socket connection with the video server 26. Thereafter the video content

will be obtained by the video server 26 from the appropriate Server (i.e., either

Server 1, 2 or 3). The video content will be compressed by the video server 26

using the appropriate compression engine (e.g., DVC, JPEG or RLE), and then

provided to the user's browser through the established web socket connection of

the video server 26.

[0021] The above described system 10 provides a number of important

advantages over previous systems. The ability to include one of a plurality of

different video compression engines in one video server 26 that can be used as

needed, eliminates the need to provide multiple HTML clients to handle different

types of video compression engines. This eliminates the need for the additional

storage space that would otherwise be required to set up multiple KVM clients

within the KVM appliance 12 . It also significantly simplifies configuration and



reduces the overhead associated with creating, validating, tracking and

maintaining a number of different client types.

[0022] Another important advance of the system 10 is that it also

provides an HTML5 client that supports DVC compression. This capability did

not exist prior to the system 10 .

[0023] Referring now to Figure 2 , a flowchart 100 is shown as an

example of a communication sequence that may occur between any of the

browsers 16a-22a and the KVM appliance 12 . At operation 102 the user's

browser requests a video connection to a particular server. In this example it will

be assumed that the browser 16a of the PC 16 is making the request for video

content from Server 1. The web server 24 serves up HTML5 client code to the

browser 16a, as indicated at operation 104. The HTML5 client code contains

JavaScript code that includes a port number and an address for the video server

26. At operation 106 the user's browser 16a uses the HTML5 client code and

the web socket API to establish a web socket connection with the video server

26 using the provided web socket port and address information. At operation

108 the video server 26 compresses the video content obtained from Server 1,

and also provides the video content, in compressed form, to the user's browser

16a using the web socket API running in the user's browser 16a.

[0024] At operation 110 , the JavaScript previously served up and now

running in the user's browser 16a receives the compressed video content and

determines the type of compression in use. The JavaScript decompresses the

video content using the appropriate decompression protocol and renders it to the

HTML5 canvas within the browser 16a. The browser 16a then displays the

decompressed video on the PC's 16 display.

[0025] The system 10 and method of the present disclosure

significantly simplifies the implementation of a KVM client by exploiting the ability

to utilize the WebSocket protocol in HTML5. This enables a single KVM vMedia

(KVM appliance or BMC) client to be provided that has the ability to detect what

type of video compression is being used, and to select the appropriate

decompression engine to decompress the compressed video content. This

significantly enriches the browsing experience that can be provided to the user



while simplifying the configuration and maintenance of the client. Another

advantage is that no updates are required on the user's computer or browser; all

the needed code is provided to the browser when the HTML5 client code is

served up to the browser at the beginning of a browsing session. The system 10

and method may be used with virtually any number of different types of video

compression schemes. And since multiple web sockets can be maintained

through the HTML5 client code, the possibility of switching "on the fly" between

one type of video compression to a different type of video compression is made

possible. A specific advantage could also be realized in another type of system

that employs a blade system having a plurality of blade servers. In a blade

system the client may be served up by the blade manager (which is a web

server), but video may be switched between the various blade servers of the

system, each of which may be using a particular video compression scheme. In

this configuration essentially one web server would support multiple video

servers (BMCs) and servers.

[0026] The system 10 , while discussed as being embodied in a KVM

appliance or a BMC, may be embodied using any type of network device. Thus,

for example and without limitation, the system and method of the present

disclosure is equally well suited for use with blade system managers.

[0027] While various embodiments have been described, those skilled

in the art will recognize modifications or variations which might be made without

departing from the present disclosure. The examples illustrate the various

embodiments and are not intended to limit the present disclosure. Therefore, the

description and claims should be interpreted liberally with only such limitation as

is necessary in view of the pertinent prior art.



CLAIMS

1. A method for providing compressed video to a personal electronic

device of a user using one of a plurality of different video compression protocols,

and wherein the personal electronic device includes a web browser, the method

comprising:

using the personal electronic device to transmit a request for video

content from a server via a remotely located controller;

using the remotely located controller to serve up HTML5 client code to the

browser;

causing the browser to use the HTML5 client code to create a web socket

connection with the server and to establish a web socket in the browser; and

using the HTML5 client code, the web socket connection and the web

socket to receive the compressed video and to decompress the compressed

video for display on the personal electronic device.

2 . The method of claim 1, wherein the operation of using the remotely

located controller to serve up HTML5 client code comprises serving up HTML5

client code including a port number and an address for the server.

3 . The method of claim 1, wherein the operation of using the remotely

located controller to serve up HTML5 client code comprises serving up HTML5

client code that includes JavaScript code.

4 . The method of claim 1, wherein the operation of using the HTML5

client code, the web socket connection and the web socket to receive the

compressed video and to decompress the compressed video comprises using

the HTML5 client to identify a specific type of compression being used on the

compressed video, and to decompress the compressed video.

5 . The method of claim 1, wherein the operation of displaying the video

content on the personal electronic device after the compressed video is



decompressed, comprises using an HTML5 canvas, provided to the browser in

the HTML5 client code, to render the decompressed video.

6 . The method of claim 1, wherein the operation of using the personal

electronic device to transmit a request for video content to a server, via a

remotely located controller, comprises using the personal electronic device to

transmit a request for video content to a server via a remotely located keyboard,

video mouse (KVM) appliance.

7 . The method of claim 4 , wherein the operation of using the personal

electronic device to transmit a request for video content to a server, via a

remotely located controller, comprises using the personal electronic device to

transmit a request for video content to a server via a baseband management

controller.

8 . A method for providing compressed video to a personal electronic

device of a user using one of a plurality of different video compression protocols,

and wherein the personal electronic device includes a web browser, the method

comprising:

using the personal electronic device to transmit a request for video

content via a remotely located controller;

using the remotely located controller to serve up HTML5 client code to the

web browser of the personal electronic device, the HTML5 client code including

a port number and an address for the video server that the personal electronic

device requesting video content from;

causing the browser to use the HTML5 client code to establish a web

socket connection with the video server using the port number and the address

provided in the HTML5 client code, and to establish a web socket in the browser;

using the video server to compress the video content and to provide the

video content in compressed form to the browser using the browser's web

socket; and



using the HTML5 client code running the browser to determine a specific

type of compression being used on the received video content, and to

decompress the video content using an appropriate decompression protocol,

and to render the decompressed video content to the browser for display on the

user's personal electronic device.

9 . The method of claim 8 , wherein the serving up HTML5 client code to

the browser of the user's personal electronic device comprises serving up

HTML5 client code which includes JavaScript code, and wherein the JavaScript

code includes the port number and the address for the video server.

10 . The method of claim 8 , wherein the operation of using the HTML5

client code running in the browser to determine a specific type of compression

comprises using JavaScript code included in the HTML5 client code to determine

the type of compression being used on the compressed video content received

by the browser.

11. The method of claim 10 , wherein the operation of rendering the

decompressed video content to the browser for display comprises using the

JavaScript code to render the decompressed video content to an HTML5 canvas

running within the browser.

12 . The method of claim 11, wherein the operation of using the personal

electronic device to transmit a request for video content via a remotely located

controller comprises using the personal electronic device to transmit a request

for video content to a remote keyboard, video mouse (KVM) appliance.

13 . The method of claim 11, wherein the operation of using the personal

electronic device to transmit a request for video content via a remotely located

controller comprises using the personal electronic device to transmit a request

for video content to a baseband management controller.



14 . A system for providing compressed video to a personal electronic

device of a user using one of a plurality of different video compression protocols,

and wherein the personal electronic device includes a web browser, the system

comprising:

a personal electronic device configured to:

transmit a request for video content from a server via a remotely

located controller;

receive from the remotely located controller HTML5 client code;

have a browser of the personal electronic device use the HTML5

client code to create a web socket connection with the server and to establish a

web socket in the browser; and

use the HTML5 client code, the web socket connection and the

web socket to receive the compressed video and to decompress the

compressed video for display on the personal electronic device.

15 . The system of claim 14 , wherein the personal electronic device is

further configured to use a port number and an address for the server contained

in the HTML5 client code to establish a web socket connection with the server.

16 . The system of claim 14 , wherein the browser of the personal

electronic device is configured to run JavaScript code contained in the HTML5

client code.



17 . The system of claim 14 , wherein the personal electronic device is

further configured to use the HTML5 client code to identify a specific type of

compression being used on the compressed video, and to decompress the

compressed video using a suitable decompression program.

18 . The system of claim 15 , wherein the personal electronic device is

configured to use the web socket connection to receive the compressed video

content.



AMENDED CLAIMS
received by the International Bureau on 2 1 November 201 3 (21 .1 1.201 3)

. A method for providing compressed video to a personal electronic device of a

user using one of a plurality of different video compression protocols, and

wherein the personal electronic device includes a web browser, the method

comprising:

using the personal electronic device to transmit a request for video

content from a server via a remotely located controller;

using the remotely located controller to serve up HTML5 client code to the

browser;

causing the browser to use the HTML5 client code to create a web socket

connection with the server and to establish a web socket in the browser; and

using the HTML5 client code, the web socket connection and the web

socket to receive the compressed video, to determine a specific type of

compression engine being used to compress the compressed video, to select a

specific decompression protocol to use to decompress the compressed video,

and to decompress the compressed video, using the selected specific

decompression protocol, for display on the personal electronic device.

2. The method of claim 1, wherein the operation of using the remotely

located controller to serve up HTML5 client code comprises serving up HTML5

client code including a port number and an address for the server.

3. The method of claim 1, wherein the operation of using the remotely

located controller to serve up HTML5 client code comprises serving up HTML5

client code that includes JavaScript code.

4 . The method of claim , wherein the operation of displaying the video

content on the personal electronic device after the compressed video is

decompressed, comprises using an HTML5 canvas, provided to the browser in

the HTML5 client code, to render the decompressed video.



5. The method of claim 1, wherein the operation of using the personal

electronic device to transmit a request for video content to a server, via a

remotely located controller, comprises using the personal electronic device to

transmit a request for video content to a server via a remotely located keyboard,

video mouse (KVM) appliance.

6 . The method of claim , wherein the operation of using the personal

electronic device to transmit a request for video content to a server, via a

remotely located controller, comprises using the personal electronic device to

transmit a request for video content to a server via a baseband management

controller..

7. A method for providing compressed video to a personal electronic

device of a user using one of a plurality of different video compression protocols,

and wherein the personal electronic device includes a web browser, the method

comprising:

using the personal electronic device to transmit a request for video

content via a remotely located controller;

using the remotely located controller to serve up HTML5 client code to the

web browser of the personal electronic device, the HTML5 client code including

a port number and an address for the video server that the personal electronic

device requesting video content from;

causing the browser to use the HTML5 client code to establish a web

socket connection with the video server using the port number and the address

provided in the HTML5 client code, and to establish a web socket in the browser;

using the video server to compress the video content and to provide the

video content in compressed form to the browser using the browser's web

socket; and

using the HTML5 client code running the browser to determine a specific

type of compression engine being used, from a plurality of different available

compression engines, on the received video content, and to decompress the

video content using an appropriate decompression protocol, and to render the



decompressed video content to the browser for display on the user's personal

electronic device.

8 . The method of claim 7 , wherein the serving up HTML5 client code to

the browser of the user's personal electronic device comprises serving up

HTML5 client code which includes JavaScript code, and wherein the JavaScript

code includes the port number and the address for the video server.

9 . The method of claim 7, wherein the operation of using the HTML5

client code running in the browser to determine a specific type of compression

comprises using JavaScript code included in the HTML5 client code to determine

the type of compression engine being used to create the compressed video

content received by the browser.

10. The method of claim 9, wherein the operation of rendering the

decompressed video content to the browser for display comprises using the

JavaScript code to render the decompressed video content to an HTML5 canvas

running within the browser.

1 . The method of claim 10, wherein the operation of using the personal

electronic device to transmit a request for video content via a remotely located

controller comprises using the personal electronic device to transmit a request

for video content to a remote keyboard, video mouse (KVM) appliance.

12. The method of claim 10, wherein the operation of using the personal

electronic device to transmit a request for video content via a remotely located

controller comprises using the personal electronic device to transmit a request

for video content to a baseband management controller.



13. A system for providing compressed video to a personal electronic

device of a user using one of a plurality of different video compression protocols,

and wherein the personal electronic device includes a web browser, the system

comprising:

a personal electronic device configured to:

transmit a request for video content from a server via a remotely

located controller;

receive from the remotely located controller HTML5 client code;

have a browser of the personal electronic device use the HTML5

client code to create a web socket connection with the server and to establish a

web socket in the browser; and

use the HTML5 client code, the web socket connection and the

web socket to receive the compressed video, to determine a specific

compression engine that was used to compress the compressed video, and to

select a specific decompression protocol from a plurality of decompression

protocols to use to decompress the compressed video for display on the

personal electronic device.

14. The system of claim 13, wherein the personal electronic device is

further configured to use a port number and an address for the server contained

in the HTML5 client code to establish a web socket connection with the server.

15. The system of claim 13, wherein the browser of the personal

electronic device is configured to run JavaScript code contained in the HTML5

client code.

16. The system of claim 14, wherein the personal electronic device is

configured to use the web socket connection to receive the compressed video

content.
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