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PERSONAL SERVER 

BACKGROUND 

[0001] 1. Field of the Invention 

[0002] The present invention relates to network informa 
tion services and, more particularly, to techniques for pro 
viding netWork services to mobile devices. 

[0003] 2. Related Art 

[0004] Mobile electronic devices, such as cellular tele 
phones, personal digital assistants (PDAs), and laptop com 
puters, continue to proliferate as they increase in function 
ality and decrease in siZe and price. Furthermore, all kinds 
of mobile electronic devices are increasingly being equipped 
With Wireless Internet access as a standard feature. As a 

result, mobile devices currently provide a range of features 
previously only available from full-featured PCs, but With 
the obvious advantage of increased mobility. 

[0005] Mobile devices typically communicate With a cen 
traliZed server, such as a Web server, instant messaging (IM) 
server, or SMS (Short Message Service) server, Which 
performs requested services on behalf of the mobile device. 
Referring to FIG. 1A, for eXample, a diagram is shoWn of 
a prior art communications system 100 in Which a mobile 
device 102 communicates With a server 104 over a netWork 
106, such as a cellular telephone netWork. The connection 
108a-b betWeen the mobile device 102 and server 104 is 
abstracted to represent both the physical connection and the 
logical connection betWeen the device 102 and server 104. 
If, for eXample, the server 104 is an email server, the mobile 
device 102 may send and receive email through the server 
104. For eXample, the mobile device may send a request 
over the connection 108a-b to receive any neW email 
messages, in response to Which the server 104 may retrieve 
and transmit any neW email messages over the connection 
108a-b to the mobile device 102. The server 104 typically is 
maintained by a service provider and may provide service to 
a large number of mobile devices simultaneously. Depend 
ing on the type of service provided by the server 104, the 
user of the mobile device 102 may pay a fee to the provider 
of the server 104, Which may be a different provider than the 
provider of the netWork 106 and/or connection 108a-b, to 
Which the mobile device user may pay separate fees. 

[0006] Instant messaging (IM) is an increasingly popular 
service being provided on a variety of netWorks. When a 
user transmits an instant message over an IM netWork to 

another user on the netWork, the message is displayed 
immediately on the recipient’s screen. Users may therefore 
use instant messaging to conduct online conversations in 
real-time, much like telephone conversations. Many users 
prefer instant messaging to email because of its immediacy. 
Multiple users may simultaneously engage in an IM con 
versation, sometimes referred to as a “group chat.” 

[0007] Referring to FIG. 1B, a diagram is shoWn of a prior 
art instant message system 120, Which includes a centraliZed 
IM server 124 coupled to a plurality of IM clients 122a-a' 
over persistent connections 126a-d, respectively. For ease of 
illustration and explanation, FIG. 1B does not shoW the 
netWork itself or the devices (such as desktop computers) 
that may be used to perform instant messaging in the system 
120. IM client 122a may, for eXample, transmit an instant 
message to IM client 122b by transmitting the message 
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using an appropriate protocol (referred to herein as an 
“instant messaging protocol”) over connection 126a to IM 
server 124. IM server 124 may relay the message over 
connection 126b to IM client 122b. In other Words, IM 
server 124 acts as an intermediary for all of the IM clients 
122a-d. 

[0008] Although instant message Was originally imple 
mented for use on desktop and laptop personal computers 
(PCs), more recently mobile devices have been equipped 
With the ability to engage in instant messaging. For eXample, 
referring to FIG. 1C, a diagram is shoWn of a system 140 
implementing a portion of the instant messaging system 120 
shoWn in FIG. 1B. In current systems, a mobile device 142 
is provided With IM functionality by installing a softWare IM 
client 122a on the mobile device 142. The IM client 122a on 
the mobile device 142 communicates With the IM server 124 
over a netWork 144 through IM connection 146a-b. 

[0009] The mobile device IM client 122a communicates 
With the IM server 124 using the same IM protocol that is 
used by a PC-based IM client. Due to various resource 
limitations of the mobile device 142, hoWever, such as its 
limited screen, bandWidth, storage capacity, poWer supply, 
and processing poWer, the IM client 122a typically provides 
a set of features that is signi?cantly scaled doWn in com 
parison to the set of features provided by a PC-based IM 
client. For eXample, the mobile device’s IM client 122a may 
be unable to display more than a feW lines of an IM 
conversation at a time, may be unable to store (“log”) the 
contents of an IM conversation, and may be unable to 
receive and/or display images transmitted as attachments to 
IMs. 

[0010] Therefore, although the users of mobile devices are 
increasingly looking to such devices to provide the same 
functionality as conventional full-featured PCs, providing 
such functionality in mobile devices remains a challenge, 
both because of the resource limitations just described and 
because of the relatively high cost of mobile (typically 
Wireless) bandWidth compared to the relatively loW cost of 
(typically Wired) PC bandWidth. Some servers providers 
have attempted to address this problem by providing public 
servers for providing additional functions on behalf of 
mobile devices, such as ?ltering and logging instant mes 
sages. Such servers may, therefore, reduce the burden on the 
mobile clients to perform such functions. The establishment 
of such servers, hoWever, imposes an additional cost on the 
server provider, Which is then passed on to the customer. 
Furthermore, the mobile device users may be provided With 
only a limited ability to con?gure or otherWise control the 
services provided by the public servers, thereby limiting 
their usefulness to the end users. 

[0011] What is needed, therefore, are improved techniques 
for providing netWork information services to mobile 
devices. 

SUMMARY 

[0012] Apersonal server is provided for use With a mobile 
device, such as a cellular telephone. The personal server 
provides services to the user of the mobile device and to 
others authoriZed by the user, but to no other users. The 
personal server may be a home PC of the user of the mobile 
device. The personal server may serve as a proXy server for 
a shared server that provides services to the mobile device. 
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The personal server may relay messages between the mobile 
device and the shared server. The personal server may store, 
log, ?lter, and perform other processing on the user’s 
personal data, such as messages transmitted by the mobile 
device and/or the shared server. The personal server may 
aggregate messages received from a plurality of shared 
servers. A non-personal server may perform additional ser 
vices, such as con?guring the personal server and tempo 
rarily storing data if the personal server becomes inacces 
sible. 

[0013] For eXample, in one embodiment of the present 
invention, a system is provided Which includes a mobile 
device con?gured for use by a user, and a personal server 
coupled to the mobile device over a ?rst Wide area netWork 
connection to provide services over the Wide area netWork to 
the user and to others authoriZed by the user, but to no other 
users. In another embodiment of the present invention, a 
computer-implemented method is provided in Which a per 
sonal server, coupled to a mobile device over a ?rst Wide 
area netWork connection, provides services over the Wide 
area netWork to a user of the mobile device and to others 
authoriZed by the user, but to no other users. 

[0014] In yet another embodiment of the present inven 
tion, a system is provided Which includes mobile device 
con?gured for use by a user, and a personal server coupled 
to the mobile device over a ?rst Wide area netWork connec 

tion to transmit personal data betWeen the mobile device and 
the user and others authoriZed by the user, but no other users. 
In a further embodiment of the present invention, a com 
puter-implemented method is provided in Which a personal 
server, coupled to a mobile device over a ?rst Wide area 
netWork connection, transmits personal data betWeen the 
mobile device and the user of the mobile device (and others 
authoriZed by the user), but to no other users. 

[0015] Other features and advantages of various aspects 
and embodiments of the present invention Will become 
apparent from the folloWing description and from the 
claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIG. 1A is a diagram of a prior art communications 
system in Which a mobile device communicates With a 
server over a network; 

[0017] FIG. 1B is a diagram of a prior art instant mes 
saging system including a centraliZed instant messaging 
server coupled to a plurality of instant messaging clients; 

[0018] FIG. 1C is a diagram of a system implementing a 
portion of the prior art instant messaging system of FIG. 1B; 

[0019] FIG. 2A is a block diagram of a system imple 
mented according to one embodiment of the present inven 
tion; 
[0020] FIG. 2B is a diagram of a system implemented 
according to another embodiment of the present invention; 

[0021] FIG. 2C is a diagram of a system including a 
plurality of mobile devices and a plurality of corresponding 
personal servers according to one embodiment of the present 
invention; 
[0022] FIG. 3A is a ?oWchart of a method that is per 
formed by a personal server to relay messages from a shared 
server to a mobile device according to one embodiment of 

the present invention; 
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[0023] FIG. 3B is a ?oWchart of a method that is per 
formed by a personal server to relay messages from a mobile 
device to a shared server according to one embodiment of 

the present invention; 

[0024] FIGS. 3C-3D are ?oWcharts of methods performed 
by a personal server to translate messages betWeen a ?rst and 
second protocol according to one embodiment of the present 
invention; 
[0025] FIG. 3E is a ?oWchart of a method that is per 
formed by a personal server to ?lter messages received from 
a shared server according to one embodiment of the present 

invention; 
[0026] FIG. 3F is a ?oWchart of a method that is per 
formed by a personal server to process instant messages on 
behalf of a mobile device according to one embodiment of 
the present invention; 

[0027] FIG. 3G-3H are ?oWcharts of methods performed 
by a personal server to aggregate and disaggregate mes 
sages, respectively, according to one embodiment of the 
present invention; 

[0028] FIGS. 3I-3J are ?oWcharts of methods performed 
by a non-personal server to relay messages betWeen a shared 
server and a personal server according to one embodiment of 

the present invention; 

[0029] FIG. 3K is a ?oWchart of a method performed by 
a personal server to broadcast a message on behalf of a 
mobile device according to one embodiment of the present 
invention; 
[0030] FIG. 3L is a method performed by a personal 
server to store data on behalf of a mobile device based on 
predetermined criteria according to one embodiment of the 
present invention; 

[0031] FIG. 3M is a method performed by a personal 
server to transmit personal data to a mobile device according 
to one embodiment of the present invention; 

[0032] FIG. 3N is a ?oWchart of a method performed by 
a personal server to selectively store personal data on behalf 
of a mobile device according to one embodiment of the 
present invention; 

[0033] FIG. 30 is a ?oWchart of a method performed by 
a non-personal server to use a personal server to selectively 
store personal data on behalf of a mobile device according 
to one embodiment of the present invention; 

[0034] FIG. 3P is a ?oWchart of a method performed by 
a personal server to execute a program on behalf of a mobile 
device according to one embodiment of the present inven 
tion; and 

[0035] FIG. 3Q is a ?oWchart of a method performed by 
a non-personal server to temporarily store personal data on 
behalf of a mobile device according to one embodiment of 
the present invention. 

DETAILED DESCRIPTION 

[0036] Apersonal server is provided for use With a mobile 
device, such as a cellular telephone. The personal server 
provides services to the user of the mobile device and to 
others authoriZed by the user, but to no other users. The 
personal server may be a home PC of the user of the mobile 
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device. The personal server may serve as a proxy server for 
a shared server that provides services to the mobile device. 
The personal server may relay messages between the mobile 
device and the shared server. The personal server may store, 
log, ?lter, and perform other processing on the user’s 
personal data, such as messages transmitted by the mobile 
device and/or the shared server. The personal server may 
aggregate messages received from a plurality of shared 
servers. A non-personal server may perform additional ser 
vices, such as con?guring the personal server and tempo 
rarily storing data if the personal server becomes inacces 
sible. 

[0037] Referring to FIG. 2A, a block diagram is shoWn of 
a system 200a implemented according to one embodiment 
of the present invention. The system 200a includes a mobile 
device 202 (such as a cellular telephone) coupled over a ?rst 
Wide area netWork 220 (such as a cellular telephone net 
Work) to a personal server 212 (such as a desktop or laptop 
PC). The mobile device 202 has a user 222 Who is authoriZed 
to use the mobile device 202. The user 222 may, for 
example, be an oWner of the mobile device 202 or someone 
authoriZed by the oWner to use the mobile device 202, such 
as a friend or family member of the oWner of the mobile 
device 202. In one embodiment of the present invention, the 
user 222 may be an oWner of the mobile device 202 or 
someone authoriZed by the oWner of the mobile device 202 
to perform read-only actions (such as vieWing email and 
broWsing Web pages) using the mobile device 202. The 
personal server 212 provides services to the user 222 and to 
others authoriZed by the user 222 to use the personal server 
212, but to no other users. The personal server 212 may, for 
example, be a personal computer oWned by the user 222. As 
described in more detail beloW, the personal server 212 may 
store personal data 214 associated With the user 222. 

[0038] User 222 operates the mobile device 202 by pro 
viding commands 224 to the device 202 using a user 
interface provided by the device 202. Such a user interface 
may, for example, include hardWare input components such 
as a keyboard, mouse, keypad, stylus, and/or touchscreen, as 
Well as softWare for providing a graphical user interface to 
the user 222 and for processing the commands 224. Mobile 
device 202 provides output 226 to the user 222, such as by 
displaying text and/or graphics on a display screen. Various 
techniques for receiving input from and providing output to 
the user of a mobile device are Well-knoWn to those having 
ordinary skill in the art. 

[0039] The mobile device 202 may communicate With the 
personal server 212 over the Wide area netWork 220, such as 
by sending outgoing message 210 to the personal server 212 
and by receiving incoming message 218 from the personal 
server 212. In the embodiment illustrated in FIG. 2A, 
outgoing message 210 is transmitted over WAN connection 
208a and incoming message 218 is transmitted over WAN 
connection 208c. Both outgoing message 210 and incoming 
message 218 may, hoWever, be transmitted over the same 
WAN connection betWeen mobile device 202 and personal 
server 212. For example, the mobile device 202 may be an 
Internet-enabled cellular telephone, and the personal server 
212 may be a PC having a permanent connection to the 
Internet. In such a case, the mobile device 202 may establish 
an Internet connection With the personal server 212 in any of 
a variety of Ways Well-knoWn to those having ordinary skill 
in the art. 
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[0040] Incoming message 218 and outgoing message 210 
may be any of a variety of kinds of messages, such as instant 
messages, email messages, or text messages (e.g., SMS 
messages). More generally, the term “message” refers herein 
to any kind of information transmitted over a netWork, 
Whether such information represents a human-readable mes 
sage or non-human readable data or commands. The per 
sonal server 212 may thereby provide a variety of services 
to the mobile device 202 over the Wide area netWork 220. 

[0041] The personal server 212 may serve as a proxy 
server for another, shared, server 204. The shared server 204 
is “shared” in the sense that, unlike the personal server 212, 
it provides services to a plurality of independent users. One 
example of a plurality of “independent” users is a plurality 
of users having distinct instant messaging accounts on a 
public instant messaging server. The shared server 204 may, 
for example, be a conventional ?le server, email server, 
instant messaging server, or SMS server. In the embodiment 
illustrated in FIG. 2A, the personal server 212 is coupled to 
the shared server 204 over a second Wide area netWork 206. 
Note, hoWever, that the ?rst Wide area netWork 220 and the 
second Wide area netWork 206 may be a single netWork 
rather than tWo distinct netWorks. 

[0042] The personal server 212 may serve as a “proxy” 
server in the sense that the personal server 212 may serve as 
a proxy for the mobile device 202 in communications With 
the shared server. Recall, for example, that in the prior art 
instant messaging system 120 shoWn in FIG. 1B, each of the 
IM clients 122a-a' communicates directly the IM server 124. 
In contrast, in the system 200a illustrated in FIG. 2A, the 
mobile device 202 communicates With the shared server 204 
indirectly through the personal server 212. The personal 
server 212 may include a pseudo-client 240, Which may be 
con?gured to communicate With the shared server 204 using 
an appropriate protocol. For example, if the shared server 
204 is an instant messaging server, the pseudo-client 240 
may be a conventional instant messaging client or other 
softWare that is capable of communicating With the shared 
server 204 using an appropriate instant messaging protocol. 

[0043] The personal server 212 may provide a variety of 
services to the mobile device 202. For example, the personal 
server 212 may relay messages betWeen the mobile device 
202 and the shared server 204. For example, referring to 
FIG. 3A, a ?oWchart is shoWn of a method 300 that is 
performed by the personal server 212 in one embodiment of 
the present invention. The personal server 212 may, for 
example, receive incoming message 218 from the shared 
server 204 on connection 208d (step 302). The personal 
server 304 may transmit the incoming message 218 to the 
mobile device 202 on connection 208c (step 304). Similarly, 
referring to FIG. 3B (method 305), the personal server 212 
may receive outgoing message 210 (step 306) to the shared 
server 204 as an outgoing message 216 on a connection 208b 
betWeen personal server 212 and shared server 204 (step 

308). 
[0044] One function that may be performed by the per 
sonal server 212 is to translate incoming and outgoing 
messages from one protocol to another. For example, refer 
ring to FIG. 3C, a ?oWchart is shoWn of a method 309 that 
is performed by the personal server 212 in one embodiment 
of the present invention. Consider, for example, a case in 
Which the shared server 204 is an instant messaging server 
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and in Which the mobile device 202 is not equipped With 
instant messaging capabilities. Assuming that the mobile 
device 202 is equipped, however, With email/SMS/IM capa 
bilities, the personal server 212 may use the pseudo-client 
240 to receive instant messages transmitted by the shared 
server 204 according to an instant messaging protocol (step 
310) and convert such messages into email messages (step 
312) before transmitting them to the mobile device 202 (step 
314). Conversely, referring to FIG. 3D (method 315), the 
personal server 212 may receive email messages transmitted 
by the mobile device 202 (step 316) and convert them to 
instant messages (step 318) before transmitting them to the 
shared server 204 (step 320). More generally, the personal 
server 212 may convert messages from one protocol to 
another When relaying messages betWeen the mobile device 
202 and the shared server 204, thereby alloWing communi 
cation therebetWeen Which Would not otherWise be possible. 
In some eXisting systems, such translation is performed by 
shared servers maintained by service providers. Performing 
such translation using the personal server 212 may be 
advantageous for a variety of reasons. For eXample, the 
personal server 212, Which may otherWise be idle, may 
devote its processing resources exclusively to servicing the 
mobile device 202, thereby providing services more ef? 
ciently than a shared server. 

[0045] The personal server 212 may also perform ?ltering 
on messages received from the shared server 204. For 
eXample, referring to FIG. 3E, a ?oWchart is shoWn of a 
method 321 that is performed in one embodiment of the 
present invention by the personal server 212 to ?lter mes 
sages received from the shared server 204. The personal 
server 212 receives messages from the shared server 204 
(step 322), ?lters the messages to produce ?ltered messages 
(step 324), and transmits the ?ltered messages to the mobile 
device 202 (step 326). As a result, the personal server 212 
may forWard less than all of the data received from the 
shared server 204 to the mobile device 202. Such ?ltering 
may be advantageous for a variety of reasons. For eXample, 
such ?ltering may decrease the cost of operating the mobile 
device 202 because the cost of the connection betWeen the 
personal server 212 and the mobile device 202 may be 
higher than the cost of the connection betWeen the personal 
server 212 and the shared server 204. 

[0046] One eXample of information that may be ?ltered by 
the personal server 212 is instant messaging “presence 
information.” In conventional instant messaging systems, 
such as the system 120 shoWn in FIG. 1B, the instant 
messaging server 124 maintains persistent connections 
126a-a' With the IM clients 122a-d. The central IM server 
124 periodically sends presence information to each client, 
indicating Whether other selected instant messaging users 
(sometimes referred to as “buddies”) are connected to the 
netWork. Such presence information is transmitted to the 
client automatically, Whether or not it is requested. Although 
the transmission of presence information may not be prob 
lematic on Wired connections Which are priced at a ?at rate 
or by the hour, the repeated transmission of presence infor 
mation may incur a signi?cant cost to the user 222 When 
such information is transmitted over connections (such as 
cellular telephone connections) Which are priced by usage. 
As a result, ?ltering presence information may provide a 
cost savings to the user 222 When the cost per bit of the 
connection betWeen the personal server 212 and the shared 
server 204 is loWer than the cost per bit of the connection 
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betWeen the personal server 212 and the mobile device 202. 
Such ?ltering may be performed in any of a variety of Ways, 
such as by lengthening the period betWeen transmissions 
(e.g., from 10 seconds to 5 minutes) or by only transmitting 
presence information to the mobile device 202 When such 
information has changed. 

[0047] Note that the ?ltering just described may be imple 
mented Whether or not the mobile device 202 is instant 
messaging enabled. For eXample, the mobile device 202 
may include a personal client 228, Which may be a conven 
tional mobile instant messaging client, in Which case the 
personal server 212 may act as a ?lter Without converting 
from one protocol to another. Alternatively, the personal 
server 212 may both act as a ?lter and convert betWeen the 
instant messaging protocol (or other protocol used by the 
shared server 204) and a protocol (such as an email protocol) 
recogniZed by the mobile device 202. 

[0048] More generally, the personal server 212 may serve 
as an “instant messaging proxy server” (IM proXy) that 
performs a variety of IM-related service for the mobile 
device 202. For eXample, the personal server 212 may log 
IM sessions in the personal data 214, ?lter obscene messages 
or other information, operate distribution lists, and maintain 
the required persistent connection With the IM server (e.g., 
the shared server 204) even When the mobile device 202 
loses netWork connectivity due to an incoming phone call, 
momentary interruption of service, or other netWork con 
nectivity problem. More generally, referring to FIG. 3F 
(method 327), the personal server 212 may receive instant 
messages from the shared (IM) server 204 in the same 
manner as any other conventional IM client (step 328), 
perform any kind of processing on the instant messages (step 
330), and then transmit the processed instant messages to the 
mobile device (step 332). 

[0049] Another function that may performed by the per 
sonal server 212 is to act as an aggregator of services 
provided by a plurality of shared servers. For eXample, 
referring to FIG. 2B, a diagram is shoWn of a system 200b 
in another embodiment of the present invention. Referring to 
FIG. 3G, a ?oWchart is shoWn of a method 333 that is 
performed by the personal server 212 to aggregate messages 
in the system 200b according to one embodiment of the 
present invention. Individual messages are not shoWn in 
FIG. 2B for ease of illustration. The system 200b includes 
the elements of system 200a (FIG. 2A), as Well as tWo 
additional shared servers 282 and 284. The shared servers 
204, 282, and 284 may, for eXample, be instant messaging 
servers operating on different instant messaging netWorks 
and/or using different instant messaging protocols. Typi 
cally, for a device such as the mobile device 202 to com 
municate With all of the shared servers 204, 282, and 284, 
the mobile device 202 Would be need to be equipped With a 
plurality of clients, each con?gured to communicate With a 
distinct one of the shared servers 204, 282, and 284. In 
contrast, in the embodiment illustrated in FIG. 2B, the 
personal server 212 is equipped With a plurality of pseudo 
clients 204, 282, and 284, capable of communicating With 
shared servers 204, 282, and 284, respectively. As a result, 
the personal server 212 may serve as a proXy for the mobile 
device 202 by receiving messages from the plurality of 
shared servers 204, 282, and 284 (step 334), aggregating the 
messages (step 336), and transmitting the aggregated mes 
sages to the mobile device 202 (step 338). For eXample, the 
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personal server 212 may aggregate instant messaging 
streams received from the shared servers 204, 282, and 284 
into a single instant messaging stream provided to the single 
personal client 228. Similarly, referring to FIG. 3H (method 
339) the personal server 212 may receive messages from the 
mobile device 202 (step 340), disaggregate the messages 
(step 342), and then use the pseudo-clients 240, 286, and 288 
to forWard the disaggregated messages to the appropriate 
ones of the shared servers 204, 282, and 284 (step 344). Such 
aggregation and disaggregation may be combined With any 
of the other techniques disclosed herein, such as ?ltering and 
logging of communications. 

[0050] In the embodiment illustrated in FIG. 2A, the 
mobile device 202 is provided With personal client 228 for 
communicating With the personal server 212 over the Wide 
area netWork 220 using an appropriate protocol. The per 
sonal client 228 may, for eXample, be a conventional email 
client IM client, or SMS client. The personal client 228 may, 
hoWever, be a proprietary client 228 for communicating With 
the personal server 212 according to a proprietary protocol. 
For eXample, the personal server 212 may communicate 
With the shared server 204 using a standard protocol (such 
as SMS), yet communicate With the mobile device 202 using 
a proprietary (non-standard protocol), and convert betWeen 
the tWo. As a result, the mobile device 202 may not need to 
be equipped With the kind of client (e.g., an instant mes 
saging client) that Would otherWise be required for commu 
nicating With the shared server 204. 

[0051] Note that the mobile device 202 and the personal 
server 212 need not be coupled directly to each other. Rather, 
as shoWn in FIG. 2B, the system 200b may include a 
non-personal server 230 through Which the mobile device 
202 and the personal server 212 may communicate over the 
WAN 220. The non-personal server 230 may serve a plu 
rality of users, unlike the personal server 212. One function 
that may be performed by the non-personal server 230 is to 
forWard outgoing messages 210 from the mobile device 202 
to the personal server 212 and to forWard incoming mes 
sages 218 from the personal server 212 to the mobile device 
202. 

[0052] The non-personal server 230 may maintain account 
information 236a-c for each of the users served by the 
non-personal server 230. For eXample, referring to FIG. 2C, 
the system may include a plurality of mobile devices 202, 
250, and 270, and a plurality of corresponding personal 
servers 212, 254, and 274. Account information 236a may 
be associated With the user 222 of mobile device 202 and 
personal server 212; account information 236b may be 
associated With mobile device 250 and personal server 254; 
and account information 236c may be associated With the 
mobile device 270 and personal server 274. Additional 
components of the personal servers 212, 254, and 274 (such 
as con?guration information and pseudo-clients) are omitted 
from FIG. 2C for ease of illustration. The account infor 
mation 236a-c may include any kind of information about 
the associated user and devices, such as usernames, pass 
Words, device IDs, and con?guration preferences. 

[0053] Referring to FIG. 3I, a ?oWchart is shoWn of a 
method 349 that is performed by the non-personal server 
230 to relay messages from the mobile device 202 to the 
personal server 212 according to one embodiment of the 
present invention. The non-personal server 230 receives a 
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message (such as outgoing message 210) from the mobile 
device 202 over the WAN 220 (step 350). The non-personal 
server 230 identi?es the personal server that corresponds to 
the mobile device 202 (step 352). The non-personal server 
230 may, for eXample, use the header of the outgoing 
message 210 and the account information 236a-c to identify 
the personal server 212 as the personal server corresponding 
to mobile device 202. The non-personal server 230 transmits 
the message 210 to the identi?ed personal server over the 
WAN 220 (step 354). Conversely, referring to FIG. 3J 
(method 355), the non-personal server 230 may receive a 
message (such as incoming message 218) from the shared 
server 204 over the WAN 220 (step 356), identify the 
personal server that corresponds to the mobile device for 
Which the message is destined (step 358), and transmit the 
message to the identi?ed personal server (step 360). 

[0054] Another function that may be performed by the 
personal server 212 is to broadcast messages on behalf of the 
mobile device 202. For eXample, referring to FIG. 3K, a 
?oWchart is shoWn of a method 359 that is performed by the 
personal server 212 in one embodiment of the present 
invention to broadcast messages on behalf of the mobile 
device 202. The mobile device 202 may transmit the single 
outgoing message 210 to the personal server 212 but specify 
a plurality of destinations. Referring to FIG. 2B, the per 
sonal server 212 may receive the outgoing message 210 
(step 360), identify the plurality of destination clients 232a-c 
speci?ed by the message (step 362), and broadcast multiple 
instances of the outgoing message 216 over the WAN 206 to 
a plurality of destination clients 232a-c (step 364). Such a 
technique may be advantageous for a variety of reasons. For 
eXample, the bandWidth of connections over the second 
WAN 206 may be less expensive than the bandWidth of the 
connections over the ?rst WAN 220, as may be the case if 
the ?rst WAN 220 is a cellular telephone netWork and the 
second WAN is a Wired Ethernet netWork. As another 
eXample, the personal server 212 may have greater comput 
ing resources than the mobile device 202 and therefore be 
more suitable for transmitting multiple messages, as may be 
the case if the mobile device 202 is a cellular telephone and 
the personal server 212 is a full-featured desktop PC. Note 
that although the destination clients 232a-c are shoWn in 
FIG. 2A as being connected directly to the WAN 206, the 
destination clients 232a-c may be connected to the WAN 
206 indirectly through the shared server 204 or in other 
Ways. 

[0055] Another function that may be performed by the 
personal server 212 is to store personal data 214 for the user 
222. As used herein, the term “personal data” refers to any 
data associated With the user 222, such as teXt, image, or 
audio ?les created, received, oWned, or otherWise under 
control of the user 222. It may be desirable to store such data 
214 on the personal server 212 instead of or in addition to 
the mobile device 202 for a variety of reasons. For eXample, 
the personal server 212 may have signi?cantly greater 
storage capacity than the mobile device 202. If the personal 
server 212 is a PC and the mobile device 202 is a cellular 
telephone, for eXample, the personal server 212 may easily 
have over a million times greater persistent storage capacity 
than the mobile device 202. The personal server 212 may 
also have signi?cantly greater processing poWer than the 
mobile device 202, making it more suitable to perform 
image processing, spell checking, automatic teXt translation, 






















