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SYSTEMS AND METHODS FOR SHARING clients via a plurality of networks such that each of the 
IMAGE DATA clients is in communication with the server via a respec 

tively different network . The server is further configured to 
BACKGROUND divide an image into a plurality of portions , wherein the 

5 image is based on an application being executed . The server 
In systems , such as computing systems , one or more is also configured to assign a plurality of version numbers to 

software programs or applications that are being executed on the portions such that each of the portions can have its own 
a server or host computing device can be shared with remote respectively different version number . The server is config 
clients or remote computing devices . For example , at least ured to generate a plurality of lists that include the assigned 
some known computing devices include browsers that sup - 10 version numbers such that each of the lists corresponds to a 
port various mechanisms for receiving a continuous stream different client . The server is configured to share the image 
of data , such as image data , from the server , wherein the with the clients by transmitting image data ( or individual 
image data is based on the application being executed within portions of the image data ) to each of the clients separately , 
the server . In a virtual desktop infrastructure ( VDI ) , a virtual via the respective network , based on the respective list . 
desktop may be accessible by one or more remote clients 15 When the server receives at least one update for the image , 
through a network , and a server may be used to provide the server is configured to identify at least one of the 
various image data from the virtual desktop to one or more portions that has changed based on the update and to assign 
remote clients . More specifically , each remote client may an updated version number to the identified changed portion . 
include a browser or a web client that supports various The server is configured to generate a plurality of updated 
methods for receiving a continuous stream of image data 20 lists that include the updated version number for the clients 
from the server . such that each of the updated lists corresponds to a different 

Using such concepts , at least two known methods are client . The server is configured to transmit updated image 
commonly used to share software programs or applications . data to each of the clients separately , via the respective 
One method includes a remote desktop , wherein a remote network , based on the respective list . 
client uses an application that is being hosted on a server or 25 In another embodiment , a method is provided . The 
computing device over the network . When using such a method generally includes connecting at least one server to 
method , the remote client has access to the application from a plurality of clients via a plurality of networks such that 
anywhere . However , the access is limited to just the one each of the clients is in communication with the server via 
remote client and other clients do not have access to the a different network . An image is divided into a plurality of 
application . Another method includes web conferencing , 30 portions , via the server , wherein the image is based on an 
wherein a server or a host computing device shares the application being executed . A plurality of version numbers 
application over various networks to remote clients . The are assigned to the portions such that each of the portions 
remote clients can view an image based on the application can have its own respectively different version number . A 
and have limited access to take control of the image and / or plurality of lists that include the assigned version numbers 
edit the image . However , in such a method , the user or 35 are generated by the server such that each of the lists 
owner of the application has more direct access to the corresponds to a different client . A plurality of sets of image 
application than the remote clients and , therefore , the user or data are generated based on the lists such that each of the sets 
owner of the application is enabled with better performance of image data corresponds to a different list and to a different 
of the application . client . The image is shared with the clients by transmitting 
Moreover , when multiple remote clients are connected to 40 image data to each of the clients separately , via the respec 

the server via different types of networks , access to the data tive network , based on the respective list . At least one update 
for each of the clients can vary . For example , when remote for the image is received by the server and the server 
clients are connected to the server via different networks , identifies at least one of the portions that has changed based 
each network may function at a respectively different speed . on the update . An updated version number is assigned to the 
As such , the rate at which each client receives the data from 45 identified changed portion and a plurality of updated lists 
the server can vary based on the network that each client is that include the updated version number are generated for 
using . In addition , when one client has a relatively slower the clients such that each of the updated lists corresponds to 
network speed than the other clients , the data being trans - a different client . Updated image data is transmitted to each 
mitted to each of the clients can be delayed . For example , of the clients separately , via the respective network , based on 
when a server is transmitting any image update ( s ) to the 50 the respective updated list . 
remote clients , the clients may not be able to receive the In yet another embodiment , at least one computer - read 
update ( s ) until each of the clients has had an opportunity to able storage medium having computer - executable instruc 
accept the updates . As a result , if one client has a slower tions embodied thereon is provided . When executed by at 
acceptance rate due to a slow network , then the other clients least one processor , the computer - executable instructions 
will not be able to receive the update until the slowest client 55 generally cause the processor to connect to a plurality of 
can accept the data . As such , a slow client can adversely clients via a plurality of networks such that each of the 
impact the other clients . clients is in communication with the processor via a different 

network . The computer - executable instructions further 
BRIEF DESCRIPTION cause the processor to divide an image into a plurality of 

60 portions , wherein the image is based on an application being 
In one embodiment , a system is provided that facilitates executed and to assign a plurality of version numbers to the 

the sharing of image data with remote clients by having portions such that each of the portions can have its own 
contents for the image data be transmitted to each remote respectively different version number . The computer - execut 
client separately . As such , the speed of the network by which able instructions also cause the processor to generate a 
one client is coupled to the server cannot impact the other 65 plurality of lists that include the versions numbers such that 
clients . The system generally includes at least one server that each of the lists corresponds to a different client . The 
is configured to be in communication with a plurality of computer - executable instructions cause the processor to 
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share the image with the clients by transmitting image data plary only , and , thus , are not intended to limit in any way the 
to each of the clients separately , via the respective network , definition and / or meaning of the term " processor . ” 
based on the respective list . The computer - executable Each hardware unit 104 and 105 also includes a system 
instructions also cause the processor to receive at least one memory 112 and 113 , respectively , wherein each memory 
update for the image and to identify at least one of the 5 112 and 113 is coupled to respective processor 110 and 111 
portions that has changed based on the update . The com - via a system bus 114 and 115 , respectively . Each memory 
puter - executable instructions further cause the processor to 112 and 113 can be a general volatile random access memory 
assign an updated version number to the identified changed ( RAM ) . For example , each hardware unit 104 , 105 can 
portion and to generate a plurality of updated lists that include a 32 bit microcomputer with 2 Mbit ROM and 64 
include the updated version number for the clients such that 10 Kbit RAM . Each memory 112 can also be a read - only 
each of the updated lists corresponds to a different client . memory ( ROM ) , a network interface ( NIC ) , and / or other 
The computer - executable instructions also cause the proces device ( s ) . 
sor to transmit updated image data to each of the clients In some embodiments , one or more end users may con 
separately , via the respective network , based on the respec nect to , and interact with , host 101 and / or host 102 by using 
tive updated list . 15 separate remote terminals . For example , two different end 

users in different locations can connect to host 101 and / or 
BRIEF DESCRIPTION OF THE DRAWINGS 102 by each using separate remote terminals 120 and 122 . 

Each remote terminal 120 and 122 can be capable of 
FIG . 1 is a block diagram of an exemplary system having communicating with host 101 and / or host 102 via separate 

one or more servers in communication with one or more 20 networks 130 and 132 , respectively . Each network 130 and 
clients . 132 can be the Internet , a local area network ( LAN ) , a wide 

FIG . 2 is a swimlane diagram of a first part of an area network ( WAN ) , a personal area network ( PAN ) , or any 
exemplary method for sharing image data between at least combination thereof , and each network 130 and 132 can 
one of the servers and the clients shown in FIG . 1 . transmit information between host 101 and / or host 102 and 

FIG . 3 is a block diagram of an exemplary output of a set 25 remote terminal terminals 120 and 122 , respectively , at 
of a plurality of notifications that are received by one of the different rates or speeds . Remote terminals 120 and 122 can 
servers in the system shown in FIG . 1 . each be a desktop computer , laptop , mobile device , tablet , 

FIG . 4 is a swimlane diagram of a second part of the thin client , or other device having a communications inter 
method for sharing image data shown in FIG . 2 . face . Each remote terminal 120 and 122 can also be capable 

FIGS . 5A and 5B are each block diagrams of an exem - 30 of displaying applications running inside host 101 and / or 
plary output of an image that is generated by the one of the host 101 to the end user using a computer display ( not 
servers shown in FIG . 1 . shown ) or other output device . In some embodiments , each 

FIG . 6 is a block diagram of a portion of an exemplary remote terminal 120 and 122 can also be capable of receiv 
output of a plurality of lists that are based on the image ing user input from the respective end user and transmitting 
shown in FIGS . 5A and 5B . 35 the received user input to host 101 and / or host 102 . 

FIG . 7 is a block diagram of an exemplary output of an In some embodiments , each host 101 and 102 can output 
updated version of the image shown in FIGS . 5A and 5B . at least one desktop , such as desktop 140 and desktop 141 , 

FIG . 8 is a block diagram of a portion of an exemplary respectively , to a user of respective host 101 and 102 . 
output of a plurality of updated lists that are based on the Desktops 140 and 141 can each be an interactive user 
updated image shown in FIG . 7 . 40 environment provided by an operating system and / or appli 

cations running within respective host 101 and 102 , and 
DETAILED DESCRIPTION generally includes one or more screens or display images , 

such as display image 142 and display image 143 , respec 
FIG . 1 illustrates an exemplary system 100 that includes tively , but may include other outputs , such as audio , indi 

one or more physical computer systems or hosts , such as 45 cator lamps , tactile feedback , etc . Each desktop 140 and 141 
host 101 and host 102 . In the some embodiments , each host can also accept input from the user in the form of device 
101 and 102 includes hardware units 104 and 105 , respec - inputs , such as keyboard and mouse inputs . In some embodi 
tively , and software 106 and 107 , respectively . Software 106 ments , each desktop 140 and 141 can also accept simulated 
and 107 run on hardware units 104 and 105 , respectively , inputs , such as simulated keyboard and mouse inputs . In 
such that various applications or programs can be executed 50 addition to user input and / or output , each desktop 140 and 
on hardware units 104 and 105 by way of respective 141 can send and receive device data , such as input and / or 
software 106 and 107 . In some embodiments , the functions output for a FLASH memory device local to the user , or to 
of software 106 and 107 can be implemented directly in a local printer . In some embodiments , each display image 
respective hardware units 104 and 105 , e . g . , as a system - 142 and 143 can be presented to each end user on the 
on - a - chip , firmware , field - programmable gatearray 55 computer displays of remote terminals 120 and 122 . 
( FPGA ) , etc . In some embodiments , hardware units 104 and In some embodiments , each host 101 and 102 includes at 
105 each includes one or more processors , such as processor least one server , such as application server 170 and appli 
110 and processor 111 , respectively . In some embodiments , cation server 172 , respectively , that are each in communi 
processors 110 and 111 are each an execution unit , or “ core , ” cation with respective software 106 and 107 . Each applica 
on a microprocessor chip . In some embodiments , processors 60 tion server 170 and 172 can also be in communication with 
110 and 111 may each include a processing unit , such as , each remote terminal 120 and 122 . For example , in some 
without limitation , an integrated circuit ( IC ) , an application embodiments , each application server 170 and 172 can be in 
specific integrated circuit ( ASIC ) , a microcomputer , a pro communication with a client in each of the remote terminals 
grammable logic controller ( PLC ) , and / or any other pro - 120 and 122 , such as clients 160 and 162 , respectively . Each 
grammable circuit . Alternatively , processors 110 and 111 65 application server 170 and 172 can be in communication 
may each include multiple processing units ( e . g . , in a with clients 160 and 162 via networks 130 and 132 , respec 
multi - core configuration ) . The above examples are exem - tively . In some embodiments , each client 160 and 162 can be 
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a web client or web browser that is configured to run on include the version numbers for each respective portion can 
respective remote terminals 120 and 122 and is configured then be created by the selected server such that each client 
to connect to application servers 170 and 172 as appropriate . will receive image data based on its own initial list . For 

In some embodiments , each application server 170 and example , a separate initial list is created for each client 160 
172 can be implemented on a stand - alone server ( not shown ) 5 and 162 and a set of image data ( i . e . , image information , 
and / or connected to one or more additional servers . For such as meta data ) is generated for each client 160 and 162 example , in some embodiments , application servers 170 and based on the respective initial list . The sets of image data are 
172 can be connected to a presence server 150 via network then separately transmitted to each respective client 160 and 176 . Network 176 can be the Internet , a LAN , a WAN , PAN , 162 via respective networks 130 and 132 . As the underlying 
or any combination thereof , and network 176 can transmit 10 image changes , the selected server can receives update ( s ) for information between presence server 150 and application the image from the underlying application data stream . The servers 170 and 172 . In some embodiments , presence server 
150 can also be connected to a web server 180 via a network selected server then assigns new or updated version numbers 
182 . In some embodiments , web server 180 and presence to the changed portions of the image based on the update ( s ) 
server 150 can be hosted together . Network 182 can also be 15 and generates a separate updated list for each client 160 and 
the Internet , a LAN , a WAN , or any combination thereof , 162 . New sets of updated image portion data are then 
and can transmit information between presence server 150 generated for each portion of the image that has changed , 
and web server 180 . Moreover , in some embodiments , and added to , the respective updated list for each respective 
presence server 150 and / or web server 180 can also be in client . The new sets of updated image portion data corre 
direct communication with clients 160 and 162 via the 20 sponding to each changed portion are then separately trans 
respective networks 130 and 132 . Web server 180 can also mitted to each respective client 160 and 162 via respective 
be in direct communication with application servers 170 and networks 130 and 132 . 
172 in some embodiments . For any given portion of the image , the updated list can 

System 100 can be implemented on one or more physical at most include a single ( latest ) version number for that 
enterprise or desktop computer system , such as a work or 25 portion . Thus , if a portion of the image is changed twice 
home computer that is remotely accessed when travelling before that portion of the image data is sent to a given client , 
Alternatively , system 100 may be implemented on a virtual only the latest version of the changed image data for that 
desktop infrastructure ( VDI ) that has a plurality of virtual portion is sent to that client . This can reduce the total amount 
machines ( VMs ) not shown ) on host 102 ( such as an of data sent to clients which are connected by slow networks 
enterprise computer system ) . For example , in some embodi - 30 or have slow processing capacity . For each client list , when 
ments , application servers 170 and 172 can be connected to the server sends a client a portion of an image ( or a set of 
a plurality of VMs on respective host 101 and 102 . In a VDI portions of the image ) corresponding to a given change , the 
deployment , each desktop 140 and 141 can be exported from server removes that portion ( or set of portions ) of the image 
a corresponding one of the VMs to remote terminals 120 and from the list corresponding to that client . 
122 . In such an embodiment , software implemented pro - 35 Initially , all of the clients can receive the same initial 
cesses 106 and 107 can each be virtualization software and version of the image , and the initial updated list for each 
the VMs can be executing on respective hardware 104 and client can be the same . As each client can receive image 
105 by way of the virtualization software . It should therefore updates at a respectively different rate , and the received 
be understood that the present disclosure can be imple - portions are removed from the updated list for each client at 
mented in a variety of contexts , but may be particularly 40 different times upon completion of receipt , the updated lists 
useful wherever graphical user interface remote displaying for each respective client can become different from each 
is implemented . other over time ( especially if the changes to the image occur 

During operation of system 100 , as explained in more frequently ) . 
detail below with respect to FIGS . 2 - 7 , application servers As explained in more detail below with respect to FIGS . 
170 and / or 172 are able to efficiently share image data with 45 2 - 7 , by transmitting the sets of the changed image portion 
each client 160 and 162 , such that a slow network connec - data separately to each client 160 and 162 based on the 
tion used to transmit image updates to one of the clients respective lists , system 100 is enabled to prevent a client 
cannot impact transmission of the image updates to the other having a slower network from impacting the other clients . 
client ( s ) . In some embodiments , presence server 150 directs For example , as explained in more detail below , each client 
one of the application servers 170 and 172 to execute the 50 160 and 162 receives a set of image data based on separate 
application . In some embodiments , image data based on the initial lists and updated lists for the image and are enabled 
application being executed by servers 170 and 172 can be to display the updated images accordingly . Therefore , even 
presented on displays 142 and 143 , respectively , to a user of if network 132 is slower than network 130 , client 160 would 
respective hosts 101 and 102 . Contents for the image data receive its own set of data based on separate lists and would 
can be transmitted to each client 160 and 162 separately via 55 not be impacted , regardless of whether client 162 has 
the respective network connections 130 and 132 . For received its data . Accordingly , system 100 is able to effi 
example , as explained in more detail below , presence server ciently share image data . 
150 selects one of the servers 170 and 172 to execute the FIG . 2 is a swimlane diagram 200 of a first part of an 
application therein . Then the selected server processes the exemplary method for sharing image data using system 100 
image such that the contents of the image can be transmitted 60 ( shown in FIG . 1 ) . This method may be embodied within a 
to clients 160 and 162 . plurality of computer - executable instructions stored in one 

For example , in some embodiments , the selected server or more memories , such as one or more computer - readable 
divides the image into a plurality of portions to form a grid storage mediums . Computer storage mediums include non 
and assigns a version number to each of the portions such transitory media and may include volatile and nonvolatile , 
that each portion has a respective version number . The 65 removable and non - removable mediums implemented in 
version number , for example , refers to a current state or any method or technology for storage of information such as 
version of a particular portion of the image . Initial lists that computer - readable instructions , data structures , program 
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modules or other data . The instructions may be executed by server 160 , wherein the request corresponds to a request to 
one or more processors to perform the functions described launch an application or program . Presence server 150 
herein . receives the request in operation 214 . Similarly , in operation 

In operation 201 , application server 170 and application 215 , client 162 transmits a request to presence server 160 , 
server 172 establishes communication channels with pres - 5 wherein the request also corresponds to a request for the 
ence server via network 176 ( shown in FIG . 1 ) . The execution of the same application and to receive image data 
channel ( s ) facilitate communication between application based on the execution of the application . Presence server servers 170 and 172 and presence server 150 , such that data 150 receives the request from client 162 in operation 216 . can be shared between application servers 170 and 172 and In some embodiments , presence server 150 does not have presence server 150 . In some embodiments , these connec - 10 h the application contained therein and , instead , manages tions are established automatically when the application access to a large number of applications that are contained starts up , and may be automatically re - established as needed 
when the connection is lost or the server restarts . In some within other servers , such as application servers 170 and 
embodiments , the connections are persistent status connec 172 . As such , upon receiving the requests , presence server 
tions that application servers 170 and 172 maintain with 15 150 can identity which one of the application servers to have 
presence server 150 . The persistent status connections can execute the application based on the notifications received 
be used by presence server 150 to detect the current state of from each of the application servers 170 and 172 . In 
each of the application servers 170 and 172 and can be used operation 217 , presence server 150 assigns numeric values 
by presence server 150 to transmit requests to application to each of the most recent and updated notifications that are 
servers 170 and 172 . As such , presence server 150 can be 20 received from secondary servers 170 and 172 . For example , 
provided with up - to - date information regarding application in some embodiments , the numeric values can be based on 
servers 170 and 172 . an extensible set of constraint variables or limitations of the 

In operation 205 , application server 170 generates the clients 160 and 162 and / or of the application servers 170 and 
notification or the advertisement and transmits the notifica - 172 . 
tion to presence server 150 in operation 206 . Similarly , in 25 In some embodiments , any limitations or constraints for 
operation 207 , application server 172 generates its own the clients 160 and 162 can be determined by presence 
notification or advertisement and transmits the notification server 150 at the time the presence server 150 receives 
to presence server 150 in operation 208 . As such , each requests from each client 160 and 162 . For example , when 
notification corresponds to a different application server . the requests are received from clients 160 and 162 in 
Presence server 150 receives the notifications from each 30 respective operations 204 and 206 above , information or 
application server 170 and 172 in operation 209 and stores various fields about each of the clients 160 and 162 can be 
the notifications received in operation 210 . provided , such as the location of the client , maximum load 

In some embodiments , the notifications that presence the client can take , and the particular application the client 
server 150 receives from application servers 170 and 172 wants to receive . Accordingly , presence server 150 can use 
provides various information about the respective servers . 35 the information or fields about each client 160 and 162 to 
For example , an exemplary output 350 of a set of exemplary determine constraints . 
notifications that presence server 150 can receive from Similarly , any limitations or constraints for the applica 
application servers 170 and 172 is illustrated in FIG . 3 . tion servers 170 and 172 can be determined by presence 
Referring to FIG . 3 , output 350 includes a notification 352 server 150 when presence server 150 receives the notifica 
that is generated and received from application server 170 40 tions from application servers 170 and 172 in operation 215 
and a notification 354 that is generated and received from above , as the notifications provide information regarding 
application server 172 . In some embodiments , each notifi - various parameters or fields of each corresponding applica 
cation 352 and 354 includes at least one parameter of the tion server . For example , one constraint can be based on the 
respective server . As shown in FIG . 3 , the parameters can loads of each of the application servers 170 and 172 , as the 
include standard elements of each of the application servers 45 load would identify whether any of the servers have capacity 
170 and 172 . The standard elements include , but are not to execute an application . 
limited to , the location of the server , available applications By considering the various constraints about the clients 
within the server , groups , and the load on the server . As 160 and 162 and / or the application servers 170 and 172 , 
described above , presence server 150 is in persistent com - presence server 150 can determine constraint variables that 
munication with application servers 170 and 172 and can be 50 can be used to determine the numeric values that are to be 
provided with up - to - date information regarding application assigned to each of the application servers 170 and 172 . In 
servers 170 and 172 . As such , if there are any changes to the some embodiments , the constraint variables can include , but 
application servers 170 and 172 , new notifications can be are not limited to , an operational field , an initialization 
generated and transmitted by application servers 170 and function , and / or a scoring function . The operational field can 
172 to presence server 150 . 55 be the field that the constraint operates on and the initial 

Referring to FIG . 2 , in operation 211 , client 160 estab - ization function can be used to configure the constraint . In 
lishes one or more communication channels with presence some embodiments , the initialization function depends on 
server 150 via network 130 ( shown in FIG . 1 ) , wherein the the type of values being compared . For example , if the 
channel ( s ) facilitate communication between client 160 and location of a server is being used , the initialization function 
presence server 150 such that data can be shared between 60 would take into account the location of the server . The 
presence server 150 and client 160 . Similarly , in operation scoring function would then take the location of the client 
212 , client 162 establishes one or more communication and compare it to the location of the server . For a different 
channels with presence server 150 via network 132 ( shown constraint , such as the server load , the initialization would 
in FIG . 1 ) , wherein the channel ( s ) facilitate communication be different . For the latter constraint , the initialization func 
between client 162 and presence server 150 such that data 65 tion would be based on the load of the server , and the scoring 
can be shared between presence server 150 and client 162 . function would compare the server load to the client ' s 
In operation 213 , client 160 transmits a request to presence requested maximum load . 
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In some embodiments , after the constraint is configured , received profile web address . As such clients 160 and 162 
the numeric value is determined using the scoring function . are enabled to configure the application . Then , client 160 
In some embodiments , the scoring function can be a sum - and client 162 each connect to the selected application 
mation of all the determined constraints to form a total score server ( i . e . , application server 172 ) in operation 236 and 
for each of the application servers 170 and 172 ( i . e . , the 5 operation 237 , respectively . During the connection , both the 
numeric value ) . In some embodiments , the constraints may application on application server 172 and the container ( not 
result in a numeric value of “ No Match ” , which means that shown ) running on remote terminals 120 and 122 ( shown in 
the given server cannot match the constraints no matter what FIG . 1 ) are configured based on the same profile . They can 
other values are present . Accordingly , the numeric value that be configured based on the same profile because application 
is assigned to each application server 170 and 172 is based 10 server 172 and clients 160 and 162 received the same details 
on all the constraints that apply to the field or information of the application from web server 180 . 
provided by clients 160 and 162 and / or application servers In some embodiments , the details of the application , such 
170 and 172 . as the profile information , is communicated in a JavaScript 

After numeric values have been assigned to application Object Notation ( JSON ) format . In some embodiments , the 
servers 170 and 172 , then presence server 150 identifies 15 profile information enables various information to be con 
which of the servers 170 and 172 has the higher numeric figured , such as gesture mapping , keyboard mapping , screen 
value in operation 218 . In operation 219 , presence server configuration , document integration , and display informa 
150 selects the server with the higher numeric value to tion . 
execute the application . In the exemplary embodiment , The gesture mapping can include , for a touch device , the 
application server is identified as having the higher numeric 20 process by which touch events are translated into native 
value and is , therefore , selected . For example , in the exem events for the application . The process includes , for 
plary embodiment , application server 172 has a lower load . example , the process to map from a gesture to a key press 
As described above , the load of the server is considered for or a sequence of key presses . The process could also include 
a determination of the constraint variable . A higher load will more advanced functions , such as mapping between a zoom 
decrease the numeric value of the corresponding server . As 25 gesture on a device and the underlying zoom capability in 
such , servers with lower loads will be picked more fre - the application . 
quently such that the load between servers can be substan The keyboard mapping can include , for a device with an 
tially evenly distributed . extensible keyboard , extra keys that can be added to the 

While the exemplary embodiment illustrates the applica - keyboard to replace missing keys or add accelerators . Such 
tion being executed by one of the secondary servers , the 30 extra keys can start a single event or a sequence of key 
application can instead be contained within presence server events , or can be tied into the underlying capabilities of the 
150 and presence server 150 can execute the application device . 
directly therein in other embodiments . In some embodiments , screen configuration includes hav 

Prior to the execution of the application , system 100 is ing the screen be configured to control the area of the screen 
configured such that the profiles of the application can be 35 that can be grabbed for each application . Document inte 
configured . For example , after the server has been selected , gration , for the applications that use documents , can include 
in operation 220 , presence server 150 establishes a connec - the integration between the application and document stores . 
tion with web server 180 via network 182 ( shown in FIG . 1 ) . Factors to consider for the integration includes whether the 
In operation 220 , presence server 150 transmits a request to application can create new files , whether the application can 
web server 180 , wherein the request is for the details of the 40 open existing files , and the types of files that can be opened 
application . In some embodiments , the details of the appli - by the application . Display information can include the 
cation includes the profile information of the application , profile containing information about aspects of the display 
such as the launch descriptor for the application . Web server of the application in various computing devices or systems , 
180 receives the request in operation 222 . In operation 223 , such as remote terminals 160 and 162 and / or host 102 
web server 180 transmits the details of the application to 45 ( shown in FIG . 1 ) . The aspects of the display can include the 
presence server 150 . In operation 224 , presence server 150 icons and the texts that are displayed for the application . 
receives the details of the application . While not shown in FIG . 2 , in some embodiments , system 

In operation 225 , presence server 150 transmits details of 100 is enabled to set up and configure the application via a 
the application to the selected application server ( i . e . , server web interface such as by using the systems and methods 
172 ) . In operation 226 , application server 172 receives the 50 described in co - pending U . S . patent application Ser . No . 
details of the application . In operation 227 , application 14 / 097 , 195 entitled SYSTEMS AND METHODS TO CON 
server 172 launches the application . In operation 228 , appli - FIGURE APPLICATIONS filed Dec . 4 , 2013 , which is 
cation server 172 transmits a signal to presence server 150 , incorporated herein by reference in its entirety . 
wherein the signal indicates that the application has been When profile configurations are completed , the applica 
launched . Presence server 150 receives the signal in opera - 55 tion is executed and the image data based on the application 
tion 229 . In operation 230 , presence server 150 transmits a can be shared . For example , FIG . 4 illustrates a swimlane 
notification to clients 160 and 162 that the application has diagram 400 of the second part and continuation of the 
launched . Clients 160 and 162 receive the notifications in exemplary method ( shown in FIG . 2 ) for sharing image data 
operations 232 and 233 , respectively . In some embodiments , using system 100 ( shown in FIG . 1 ) . In operation 402 , the 
the notifications include the details of the application , such 60 selected server ( i . e . , application server 172 ) executes the 
as the profile web address ( i . e . , profile uniform resource application . In some embodiments , as described herein , 
locator ( URL ) ) . In some embodiments , the URL provided upon execution of the application , application server 172 
includes the URL to receive the image data for the appli - can directly transmit the image data that is based on the 
cation as well as the profile URL for configuring the application to each client 160 and 162 . Alternatively , in other 
application on clients 160 and 162 . 65 embodiments , application server 172 can transmit the image 

In operation 234 , client 160 loads the received profile web data to presence server 150 ( shown in FIGS . 1 and 2 ) such 
address and , similarly , in operation 235 , client 162 loads the that presence server 150 can transmit the image data to 
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clients 160 and 162 . Regardless of whether application approach is done to avoid a round trip to application server 
server 172 or presence server 150 transmits the image data 172 : Similarly , application server 172 would transmit the 
to clients 160 and 162 , both types of servers will process the image data to client 162 in the order specified by the initial 
image data and transmit the image data via the same list that was created for client 162 . 
operational steps described below . 5 In some embodiment , to handle clients 160 and 162 

For example , upon execution of the application , applica - updating at different speeds and different network transmis 
tion server 172 then generates an image in operation 406 . In sion rates , application server 172 only sends each individual 
operation 407 , application server 172 divides the image into client as much image data as that client can receive and 
a plurality of portions . For example , FIG . 5A illustrates an process . Application server 172 , in some embodiments , can 
exemplary output of an image 500 , wherein image 500 has 10 determine how much data to send the client based on 
been divided into a plurality of portions 502 ( i . e . , a grid ) . In standard network protocols such as transmission control 
some embodiments , each portion 502 can be a shaped as a protocol ( TCP ) . As such , in the example described above , 
square , wherein each square portion has the same dimen - application server 172 might send information for image 
sions . For example the length and width of each portion can portion 1 and image portion 5 , and then stop sending 
be substantially the same value for each portion 502 . In other 15 information because the client has not acknowledged receiv 
embodiments , each portion 502 can be divided into different ing information for those image portions yet . When the 
shapes , wherein each portion can have different dimensions . client acknowledges receipt of the information for image 

Referring to FIG . 4 , application server 172 transmits portion 5 , the server would then send information for image 
information , such as the size of each of the portions or the portion 6 . 
total size of the image to clients 160 and 162 in operation 20 In operation 416 , client 160 receives its corresponding 
408 . Client 160 and client 162 receive the information in image data and , in operation 417 , client 162 receives its 
operation 409 and 410 , respectively . In operation 411 , appli - corresponding data . In the exemplary embodiment , each 
cation server 172 assigns a plurality of unique identifiers to client 160 and 162 receives and accepts its corresponding 
the portions such that each unique identifier is assigned to a image data based on the speed of respective network 130 and 
different portion . For example , FIG . 5B illustrates image 25 132 . For example , if network 130 is faster than network 132 , 
500 , wherein a unique identifier 504 has been assigned to then client 160 will receive its image data prior to client 162 
each portion 502 . In some embodiments , each unique iden - receiving its image data . After receiving its respective image 
tifier 504 is numerical value assigned to each portion 502 , data , client 160 transmits acknowledgement of receipt to 
such as 1 , 2 , 3 , etc . In some embodiments , unique identifier application server 172 and loads the image based on the 
504 can be an alphabetical value , such as a , b , c , etc . As 30 information received in operation 418 . Similarly , client 162 
shown in FIG . 5B , each portion 502 has a different unique transmits acknowledgement of receipt to application server 
identifier 504 . 172 and loads the image based on the information provided 

Referring to FIG . 4 , in operation 412 , application server in operation 419 . Application server 172 receives acknowl 
150 assigns version numbers to the portions such that each edgements in operation 420 . 
portion has a respective version number . For example , 35 As the application is being executed , application server 
referring to FIG . 5B , each portion 502 also includes a 172 receives at least one update for the image in operation 
version number 506 . In some embodiments , version number 421 from the data stream . When an update is received , 
506 is the version of image 500 or a version of at least one application server 172 identifies the portion ( s ) of the divided 
portion 502 of image 500 . For example , in FIG . 5B , image image that have changed in operation 422 . In operation 423 , 
500 is the initial image and , as such , each version number 40 presence server 150 assigns updated version numbers to the 
502 is equal to the number “ 1 ” . identified changed portions of the divided image . For 

Referring to FIG . 4 , after version numbers have been example , FIG . 7 illustrates an updated version of image 500 
assigned , then application server 172 generates an initial list having portions 502 after at least one portion of the image 
for each of the clients 160 and 162 in operation 413 such that has been updated at least four times . Each portion 502 
each list corresponds to a different client . For example , FIG . 45 includes the unique identifier 504 and one of the assigned 
6 illustrates a portion of an exemplary output 600 having list initial version numbers 506 or assigned updated version 
1 that is generated for client 160 and list 2 that is generated numbers 510 . As shown in FIG . 7 , portion 502 having the 
for client 162 , and each of list 1 and list 2 are based on image unique identifier number “ 7 ” has changed from the initial 
500 ( shown in FIGS . 5A and 5B ) . In some embodiments , version number “ 1 ” to updated version number “ 2 ” . Portion 
each list includes the unique identifier for the image portion 50 502 having the unique identifier number “ 8 ” has changed 
504 on the left hand side of the list and the assigned version from a previous version number to an updated version 
number 506 corresponding to each portion on the right hand number “ 4 ” . Similarly , portion 502 having the unique iden 
side of the list . tifier number “ 12 ” has changed from a previous version 

Referring to FIG . 4 , in operation 414 , application server number to an updated version number “ 4 ” . Portion 502 
172 transmits image data ( i . e . , meta data , such as the 55 having the unique identifier number 11 has changed from a 
location of the image or image portion and the version previous version number to an updated version number “ 5 ” . 
number ) to clients 160 and 161 separately , via respective Referring to FIG . 4 , after the updated version numbers 
networks 130 and 132 , based on the list that is generated for have been assigned , presence server 150 generates an 
each client . For example , application server 172 would updated list for each client 160 and 162 in operation 424 
transmit the image data to client 160 in the order specified 60 such that each updated list corresponds to a different client . 
by the initial list that was created for client 160 . For For example , FIG . 8 illustrates a portion of an exemplary 
example , if the initial list for client 160 was ( 1 , 5 , 6 ) , output 800 having updated list 1 that is generated for client 
application server 172 would send client 160 the data for the 160 and updated list 2 that is generated for client 162 , and 
image portion 1 , along with the x and y coordinates of the each of the updated list 1 and updated list 2 are based on the 
image portion and the version number for the image . Appli - 65 revisions of image 500 ( shown in FIG . 7 ) . In some embodi 
cation server 172 would then transmit the pertinent infor - ments , each list includes the unique identifier 504 for the 
mation for image portion 5 and then image portion 6 . This image portion on the left hand side of the list and the 
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assigned updated version number 510 on the right hand side data to clients 160 and 162 . Moreover , because the lists for 
of the list . As described above , to handle clients 160 and 162 each client 160 and 162 are created and / or changed inde 
updating at different speeds , application server 172 only pendently , as the socket handler ( not shown ) for each client 
sends as much image data as each client can process . As 160 and 162 has availability to send data , it takes the latest 
such , in FIG . 8 , the updated list for client 160 is different 5 data for each position on the respective client ' s list . As such , 
than the updated list for client 162 . For example , updated list each client 160 and 162 can receive at different rates while 
1 is also based on the acknowledgements that application ensuring that the minimal data is sent to each client . Further , 
server 170 receives from client 160 regarding image por - because a particular portion ' s unique identifier , such as 
tions that have already been updated . Similarly , updated list identifier 504 ( shown in FIGS . 5B and 7 ) , can only be in 
2 is based on the acknowledgements that application server 10 each client ' s list once , each client 160 and 162 is enabled to 
170 receives from client 162 regarding image portions that receive the latest data and duplicates of the same data . If a 
have already been updated . Since client 160 is connected by given client ' s updated list includes a portion for which the 
way of a faster network , it is able to receive more updates client is two or more versions behind the most recent 
on its updated list 1 than client 162 . Client 162 can only version , the server sends the client the most recent version 
handle the two updates identified and will receive the other 15 of that portion of the image . Thus , obsolete image portion 
updates later . changes are not sent to the slower clients . 

Referring to FIG . 4 , in operation 425 , application server I n some embodiments , application server 172 maintains 
172 transmits updated image data to clients 160 and 161 the minimal set of data that is needed . The use of version 
separately , via respective networks 130 and 132 , based on numbers , such as numbers 506 and 510 ( shown in FIGS . 5B 
the updated list that is generated for each client . For 20 and 7 ) enables the servers to recreate a new state from an old 
example , application server 172 would transmit the image state by copying the old state and replacing only the updated 
data to client 160 in the order specified by the updated list data . Such a replacement facilitates effective processing and 
that was created for client 160 and would transmit the image caching of data on each server . Moreover clients 160 and 
data to client 161 in the order specified by the updated list 162 can reuse previous processing ( such as image conver 
that was created for client 161 . 25 sion ) for a given grid portion , such as portions 502 ( shown 

In operation 426 , client 160 receives its corresponding in FIGS . 5A , 5B , and 7 ) , and for a version number , such as 
updated image data and loads the updated image to a display version numbers 506 ( shown in FIGS . 5B and 7 ) . 
device . In operation 428 , client 162 receives its correspond The various embodiments described herein may employ 
ing updated image data and loads the updated image to a various computer - implemented operations involving data 
display device . In operation 430 , client 160 transmits an 30 stored in computer systems . For example , these operations 
acknowledgement of receipt of image data to application may require physical manipulation of physical quantities — 
server 172 and , in operation 432 , client 162 transmits usually , though not necessarily , these quantities may take the 
acknowledgement of receipt of image data to application form of electrical or magnetic signals , where they or repre 
server 172 . sentations of them are capable of being stored , transferred , 

In operation 434 , application server 434 receives 35 combined , compared , or otherwise manipulated . Further , 
acknowledgements and this step enables server 434 to know such manipulations are often referred to in terms , such as 
which version of the image portions each client 160 and 162 producing , identifying , determining , or comparing . Any 
has received . As updates are received by application server operations described herein that form part of one or more 
172 , operations 421 to 434 are repeated . Moreover , in some embodiments of the disclosure may be useful machine 
embodiments , after receiving the image , each client 160 and 40 operations . In addition , one or more embodiments of the 
162 receive input from the user , including but not limited to disclosure also relate to a device or an apparatus for per 
mouse movements or keyboard interactions . When one forming these operations . The apparatus may be specially 
client receives input from the user , the receiving client can constructed for specific required purposes , or it may be a 
transmit information about the output , such as the key that general purpose computer selectively activated or config 
was pressed or the position of the mouse back to application 45 ured by a computer program stored in the computer . In 
server 172 , wherein the input is applied to application being particular , various general purpose machines may be used 
executed . If this input causes a change to the image of the with computer programs written in accordance with the 
application , the applications server then receives the update teachings herein , or it may be more convenient to construct 
based on the change and operations 421 and 434 can be a more specialized apparatus to perform the required opera 
repeated such that the updates based on the change made by 50 tions . 
one of the clients can be shared with other client ( s ) . The various embodiments described herein may be prac 

Since each client 160 and 162 receives image data from ticed with other computer system configurations including 
application server 172 based on the separate updated lists , a hand - held devices , microprocessor systems , microproces 
slow network connection for one client would not impact the sor - based or programmable consumer electronics , minicom 
other client receiving and displaying the updates . For 55 puters , mainframe computers , and the like . 
example , if network 132 is slower than network 130 , then One or more embodiments of the present disclosure may 
client 162 would receive the image data portions corre - be implemented as one or more computer programs or as one 
sponding to its updated lists at a relatively slower rate than or more computer program modules embodied in one or 
client 160 . However , client 160 would continue to receive more computer readable media . The term computer readable 
the image data portions corresponding to its updated lists 60 medium refers to any data storage device that can store data 
and can receive and display the image changes accordingly . which can thereafter be input to a computer system 
There may be situations where client 160 may be updated computer readable media may be based on any existing or 
with newer and / or more versions of updates than client 162 subsequently developed technology for embodying com 
( as seen in FIG . 8 ) . However , client 160 will continue to puter programs in a manner that enables them to be read by 
receive the most recent updates regardless of whether client 65 a computer . Examples of a computer readable medium 
162 has received the most recent updates . Accordingly , include a hard drive , network attached storage ( NAS ) , 
system 100 is enabled to efficiently share and transmit image read - only memory , random - access memory ( e . g . , a flash 
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memory device ) , a CD ( Compact Discs ) - CD - ROM , a transmit image data to each of the plurality of clients 
CD - R , or a CD - RW , a DVD ( Digital Versatile Disc ) , a separately , via its respective network , based on the 
magnetic tape , and other optical and non - optical data storage respective list corresponding to that client ; 
devices . The computer readable medium can also be dis identify at least one of the plurality of portions that has 
tributed over a network coupled computer system so that the 5 changed ; 
computer readable code is stored and executed in a distrib assign an updated version number to the identified at least 
uted fashion . one changed portion ; 

Although one or more embodiments of the present dis generate a respective updated list for each respective one 
closure have been described in some detail for clarity of of the plurality of clients , wherein each of the plurality 
understanding , it will be apparent that certain changes and 10 of updated lists includes the assigned updated version 
modifications may be made within the scope of the claims . number ; 
Accordingly , the described embodiments are to be consid receive an acknowledgement from each of the plurality of 
ered as illustrative and not restrictive , and the scope of the clients separately , via its respective network , wherein 
claims is not to be limited to details given herein , but may the acknowledgment is based on at least one of the 
be modified within the scope and equivalents of the claims . 15 plurality of changed portions in the respective updated 
In the claims , elements and / or steps do not imply any list received by the respective client ; 
particular order of operation , unless explicitly stated in the identify a speed of each client ' s respective network ; and 
claims . transmit updated image data corresponding to the at least 

In addition , as mentioned above , one or more embodi one changed portion to each of the plurality of clients 
ments of the present disclosure may also be provided with a 20 separately , via its respective network , based on the 
virtualization infrastructure . While virtualization methods respective updated list corresponding to that client and 
may assume that virtual machines present interfaces consis the acknowledgement received from that client , 
tent with a particular hardware system , virtualization meth wherein the amount of updated image data transmitted 
ods may also be used in conjunction with virtualizations that to each client corresponds to the identified speed of that 
do not correspond directly to any particular hardware sys - 25 client ' s respective network . 
tem . Virtualization systems in accordance with various 2 . The system of claim 1 , wherein said at least one server 
embodiments , implemented as hosted embodiments , non is further configured to assign a plurality of unique identi 
hosted embodiments or as embodiments that tend to blur fiers that include a plurality of numeric values to the 
distinctions between the two , are all envisioned . Further - plurality of portions such that each of the plurality of 
more , various virtualization operations may be wholly or 30 numeric values corresponds to a different portion of the 
partially implemented in hardware , or implemented with 
traditional virtualization or paravirtualization techniques . 3 . The system of claim 1 , wherein said at least one server 
Many variations , modifications , additions , and improve comprises a presence server and a plurality of application 
ments are possible , regardless the degree of virtualization . servers , said presence server is configured to identify one of 
The virtualization software can therefore include compo - 35 said plurality of application servers to perform the execution 
nents of a host , console , or guest operating system that of the application . 
performs virtualization functions . Plural instances may be 4 . The system of claim 3 , wherein said presence server is 
provided for components , operations or structures described configured to : 
herein as a single instance . Finally , boundaries between receive a plurality of notifications from said plurality of 
various components , operations and data stores are some - 40 application servers such that each of the plurality of 
what arbitrary , and particular operations are illustrated in the notifications corresponds to a different application 
context of specific illustrative configurations . Other alloca server of said plurality of servers ; 
tions of functionality are envisioned and may fall within the assign a respective numeric value to each one of the 
scope of the disclosure ( s ) . In general , structures and func plurality of notifications , wherein each numeric value is 
tionality presented as separate components in exemplary 45 based on at least one constraint variable ; and 
configurations may be implemented as a combined structure select one of said plurality of application servers to 
or component . Similarly , structures and functionality pre perform the execution of the application based on the 
sented as a single component may be implemented as respective assigned numeric values . 
separate components . These and other variations , modifica 5 . The system of claim 4 , wherein each of the plurality of 
tions , additions , and improvements may fall within the scope 50 notifications includes at least one parameter of said respec 
of the appended claims ( s ) . tive application server . 

6 . The system of claim 4 , wherein the at least one 
What is claimed is : constraint variable includes at least one of an operational 
1 . A system comprising at least one server configured to field , an initialization function , or a scoring function . 

be in communication with a plurality of clients via a 55 7 . The system of claim 1 , wherein said at least one server 
plurality of networks such that two or more of the plurality comprises a presence server , at least one application server , 
of clients are in communication with said at least one server and a web server , wherein said presence server is configured 
via respectively different networks of the plurality of net - to : 
works , wherein said at least one server is further configured receive a request to execute an application from at least 
to : one of the plurality of clients ; 

divide an image into a plurality of portions ; identify one of said plurality of application servers to 
assign a respective version number to each of the plurality perform the execution of the application , and 
of portions ; transmit a request for application data to said web server 

generate a respective list corresponding to each respective for transmission to said identified application server 
client of the plurality of clients , wherein each list 65 and to at least one of the plurality of clients , wherein the 
includes the assigned version number corresponding to application data includes profile information for the 
each respective portion ; application such that said identified application server 

60 
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and the at least one client are enabled to configure the assigning a respective numeric value to each one of the 
application based on the profile information . plurality of notifications , wherein each numeric value is 

8 . The system of claim 7 , wherein the profile information based on at least one constraint variable ; and 
includes at least one of gesture mapping data , keyboard selecting one of the plurality of application servers to 
mapping data , screen configuration data , document integra - 5 perform the execution of the application based on the 
tion data , or display information data . respective assigned numeric value . 

9 . A method of sharing image data , the method compris 14 . The method claim 13 , wherein each of the plurality of 
ing : notifications includes at least one parameter of said respec 

tive application server . connecting at least one server to a plurality of clients via 
a plurality of networks such that two or more of the 10 15 . The method of claim 13 , wherein the at least one 

constraint variable includes at least one of an operational plurality of clients are in communication with the at field , an initialization function , or a scoring function . least one server via respectively different networks of 16 . The method of claim 9 , wherein connecting at least the plurality of networks ; one server comprises connecting a presence server , at least dividing an image into a plurality of portions via the at 15 . on d the al 15 one application server , and a web server to the plurality of 
least one server ; clients . 

assigning a respective version number to each of the 17 . The method of claim 16 , further comprising : 
plurality of portions via the at least one server ; receiving a request to execute an application , via the 

generating a respective list corresponding to each respec presence server , from at least one of the plurality of 
tive client of the plurality of clients , wherein each list 20 clients ; 
includes the assigned version number corresponding to identifying one of the plurality of application servers to 
each respective portion ; perform the execution of the application ; and 

transmitting image data to each of the plurality of clients transmitting a request for application data to the web 
separately , via its respective network , based on the server for transmission to the identified application 
respective list corresponding to that client ; 25 server and to at least one of the plurality of clients , 

identifying at least one of the plurality of portions that has wherein the application data includes profile informa 
changed ; tion for the application such that the identified appli 

assigning an updated version number to the identified at cation server and the at least one client are enabled to 
least one changed portion ; configure the application based on the profile informa 

tion . generating a respective updated list for each respective 30 
one of the plurality of clients , wherein each of the 18 . The method of claim 17 , wherein the profile infor 

mation includes at least one of gesture mapping data , plurality of updated lists includes the assigned updated keyboard mapping data , screen configuration data , docu 
version number ; ment integration data , or display information data . receiving an acknowledgement from each of the plurality z the plurality 35 19 . At least one computer - readable storage medium hav of clients separately , via its respective network i ng ing computer - executable instructions embodied thereon , wherein the acknowledgment is based on at least one of wherein , when executed by at least one processor , the 
the plurality of changed portions in the respective computer - executable instructions cause the at least one 
updated list received by the respective client ; processor to : 

identifying a speed of each client ' s respective network ; 40 connect to a plurality of clients via a plurality of networks 
and such that two or more of the plurality of clients are in 

transmitting updated image data corresponding to the at communication with the at least one processor via 
least one changed portion to each of the plurality of respectively different networks of the plurality of net 
clients separately , via its respective network , based on works , wherein the at least one computer storage 
the respective updated list corresponding to that client 45 medium includes non - transitory media and at least one 
and the acknowledgement received from that client , of a nonvolatile medium , a removable medium , or a 
wherein the amount of updated image data transmitted non - removable medium ; 
to each client corresponds to the identified speed of that divide an image into a plurality of portions ; 
client ' s respective network . assign a respective version number to each of the plurality 

10 . The method of claim 9 , further comprising assigning 50 of portions ; 
a plurality of unique identifiers that include a plurality of generate a respective list corresponding to each respective 
numeric values to the plurality of portions , via the at least client of the plurality of clients , wherein each list 
one server , such that each of the plurality of numeric values includes the assigned version number corresponding to 
corresponds to a different portion of the plurality of portions . each respective portion ; 

11 . The method of claim 9 , wherein connecting at least 55 transmit image data to each of the plurality of clients 
one server comprises connecting a presence server and a separately , via its respective network , based on the 
plurality of application servers to the plurality of clients . respective list corresponding to that client ; 

12 . The method of claim 11 , further comprising identify identify at least one of the plurality of portions that has 
ing one of the plurality of application servers to perform the changed ; 
execution of the application via the presence server . 60 assign an updated version number to the identified at least 

13 . The method of claim 12 , wherein identifying one of one changed portion ; 
the plurality of application servers to perform the execution generate a respective updated list for each respective one 
of the application comprises : of the plurality of clients , wherein each of the plurality 

receiving a plurality of notifications from the plurality of of updated lists includes the assigned updated version 
application servers such that each of the plurality of 65 number ; 
notifications corresponds to a different application receive an acknowledgement from each of the plurality of 
server of the plurality of servers ; clients separately , via its respective network , wherein 
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the acknowledgment is based on at least one of the 
plurality of changed portions in the respective updated 
list received by the respective client ; 

identify a speed of each client ' s respective network ; and 
transmit updated image data corresponding to the at least 5 

one changed portion to each of the plurality of clients 
separately , via its respective network , based on the 
respective updated list corresponding to that client and 
the acknowledgement received from that client , 
wherein the amount of updated image data transmitted 10 
to each client corresponds to the identified speed of that 
client ' s respective network . 

20 . The at least one computer - readable storage medium of 
claim 19 , wherein the computer executable instructions 
further cause the at least one processor to assign a plurality 15 
of unique identifiers that include a plurality of numeric 
values to the plurality of portions such that each of the 
plurality of numeric values corresponds to a different portion 
of the plurality of portions . 

21 . A system comprising at least one server configured to 20 
be in communication with at least one client via a network , 
wherein said at least one server is further configured to : 

divide an image that is based on an application being 
executed into a plurality of portions ; 

assign a plurality of version numbers to the plurality of 25 
portions such that each of the plurality of version 
numbers corresponds to a different portion of the 
plurality of portions ; 

generate a list that includes the assigned plurality of 
version numbers ; 

share the image with the at least one client by transmitting 
image data to the at least one client based on the list ; 

receive at least one update for the image ; 
identify at least one of the plurality of portions that has 

changed based on the at least one update ; 
assign an updated version number to the identified at least 

one changed portion ; 
generate an updated list for the at least one client , wherein 

the updated list includes the assigned updated version 
number ; 

receive an acknowledgement from the at least one client , 
via its respective network , wherein the acknowledg 
ment is based on at least one of the plurality of changed 
portions in the respective updated list received by the at 
least one client ; 
identify a speed of each client ' s respective network ; 
and 

transmit updated image data corresponding to the at least 
one changed portion to the at least one client based on 
the updated list and the acknowledgement received 
from the at least one client , wherein the amount of 
updated image data transmitted to the at least one client 
corresponds to the identified speed of the at least one 
client ' s respective network . 

* * * * * 


