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(57) ABSTRACT 

A platform for customized rendering of an editable mobile 
markup language document for a mobile device. A rendering 
context and an editable mobile markup language (MML) 
document for the mobile device is received by the platform, 
Which performs processes that can paginate and fully render 
pages that are subsequently delivered for display by the 
mobile device. The MML document and its modules and 
content are independent of the rendering context for the 
mobile device. The mobile device can be arranged as a client 
device that provides for Wired and/or Wireless communica 
tion over a network. 
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SERVER ASSISTED DEVICE INDEPENDENT 
MARKUP LANGUAGE 

RELATED APPLICATION 

[0001] This utility patent application is a Continuation of 
US. patent application Ser. No. 11/537,593, ?led on Sep. 26, 
2006, the bene?ts of Which are claimed under 35 U.S.C. § 120, 
and are further incorporated herein by reference. 

FIELD OF THE INVENTION 

[0002] The invention is generally directed to providing 
content over a netWork, and more particularly to enabling 
content from disparate sources to be expressed With a markup 
language that is both resolved With the assistance of a server 
and independent of a target remote device. 

BACKGROUND OF THE INVENTION 

[0003] Recent surveys have identi?ed over 10,000 different 
models of mobile devices, such as mobile telephones, in 
operation World Wide. To meet the groWing popularity of 
mobile devices, ten or more neW models are being introduced 
into the marketplace each Week. Also, there are hundreds of 
different carriers around the World that enable a Wide variety 
of Wireless services and communication links With different 
capabilities for providing content to mobile devices and other 
remotely located devices. Consequently, the context for pro 
viding and rendering content for use With a target remote 
device and/ or a carrier can vary Widely. 
[0004] For example, there is not a standard siZe or color 
palette for display screens. Consequently, content rendered 
for use With a color display of one siZe may or may not be 
accurately displayable, if at all, by a monochrome display of 
a different siZe. Also, the capacity and reliability of different 
communication links provided by carriers to their individual 
customers can signi?cantly impact the accurate and timely 
rendering of content for display on a remote device. Addi 
tionally, the general operation and knoWn bugs in client appli 
cations such as broWsers can Widely differ. Furthermore, a 
developer may create content in one or more different lan 
guages that can have parameters that must be considered for 
accurate rendering of the content for display on a target 
remote device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0005] Non-limiting and non-exhaustive embodiments of 
the present invention are described With reference to the fol 
loWing draWings. In the draWings, like reference numerals 
refer to like parts throughout the various ?gures unless oth 
erWise speci?ed. 
[0006] For a better understanding of the present invention, 
reference Will be made to the folloWing Detailed Description 
Of The Embodiments, Which is to be read in association With 
the accompanying draWings, Wherein: 
[0007] FIG. 1 illustrates a diagram of one embodiment of 
an exemplary system in Which the invention may be prac 
ticed; 
[0008] FIG. 2 shoWs one embodiment of an exemplary 
mobile device; 
[0009] FIG. 3 illustrates one embodiment of an exemplary 
netWork device; 
[0010] FIG. 4 shoWs one embodiment of an exemplary 
platform for rendering a markup language document for dis 
play by a target remote device; 
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[0011] FIG. 5A illustrates another embodiment of an exem 
plary platform that employs pipelined stages to render a 
markup language document for display by a target remote 
device; 
[0012] FIG. 5B shoWs one embodiment of exemplary pipe 
lined stages that are employed With a platform to render a 
markup language document for display by a target remote 
device; 
[0013] FIG. 6 illustrates yet another embodiment of an 
exemplary class tree for modules that enable a platform to 
render a markup language document for display by a target 
remote device; 
[0014] FIG. 7 shoWs an overvieW of a process for generally 
employing a platform to render a markup language document 
for display by a target remote device; 
[0015] FIG. 8 illustrates an overvieW of a process for 
employing a platform for rendering a markup language docu 
ment for display by a target remote device; 
[0016] FIG. 9 shoWs an overvieW of a process for employ 
ing class tree for modules that enable rendering of a markup 
language document for display by a target remote device; 
[0017] FIG. 10 illustrates a process for pipelined stages that 
render a markup language document for display by a target 
remote device; 
[0018] FIG. 11A shoWs a process for employing Tempo 
rary IDs and Indexes to pipeline process the rendering of a 
markup language document for display by a target remote 
device; and 
[0019] FIG. 11B illustrates a process for employing Tem 
porary IDs and Temporary Indexes to render a markup lan 
guage document for display by a target remote device, in 
accordance With the invention. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

[0020] The present invention noW Will be described more 
fully hereinafter With reference to the accompanying draW 
ings, Which form a part hereof, and Which shoW, by Way of 
illustration, speci?c exemplary embodiments by Which the 
invention may be practiced. This invention may, hoWever, be 
embodied in many different forms and should not be con 
strued as limited to the embodiments set forth herein; rather, 
these embodiments are provided so that this disclosure Will be 
thorough and complete, and Will fully convey the scope of the 
invention to those skilled in the art. Among other things, the 
present invention may be embodied as methods or devices. 
Accordingly, the present invention may take the form of an 
entirely hardWare embodiment, an entirely softWare embodi 
ment or an embodiment combining softWare and hardWare 
aspects. The folloWing detailed description is, therefore, not 
to be taken in a limiting sense. 

[0021] Throughout the speci?cation and claims, the fol 
loWing terms take the meanings explicitly associated herein, 
unless the context clearly dictates otherWise. The phrase “in 
one embodiment” as used herein does not necessarily refer to 
the same embodiment, though it may. Furthermore, the 
phrase “in another embodiment” as used herein does not 
necessarily refer to a different embodiment, although it may. 
Thus, as described beloW, various embodiments of the inven 
tion may be readily combined, Without departing from the 
scope or spirit of the invention. 
[0022] In addition, as used herein, the term “or” is an inclu 
sive “or” operator, and is equivalent to the term “and/or,” 
unless the context clearly dictates otherWise. The term “based 
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on” is not exclusive and allows for being based on additional 
factors not described, unless the context clearly dictates oth 
erwise. In addition, throughout the speci?cation, the meaning 
of “a,” “an,” and “the” include plural references. The meaning 
of “in” includes “in” and “on.” 
[0023] As used herein, the term “receiving” an item, such as 
a request, response, or other message, from a device or com 

ponent includes receiving the message indirectly, such as 
when forwarded by one or more other devices or components. 
Similarly, “sending” an item to a device or component 
includes sending the item indirectly, such as when forwarded 
by one or more other devices or components. 

[0024] As used herein, the term “mobile identi?cation 
number” (MIN) refers to a number that uniquely identi?es a 
mobile device within a mobile carrier’s network. A cellular 
telephone’s phone number may be used as a MIN. 
[0025] As used herein, the term “mobile client application” 
refers to an application that runs on a mobile device. A mobile 
client application may be written in one or more of a variety 
oflanguages, such as ‘C’, ‘C++’, ‘J2ME’, “Brew”, Java, and 
the like. Browsers, email clients, text messaging clients, cal 
endars, and games are examples of mobile client applications. 
[0026] As used herein, the term “network application” 
refers to a computer-based application that communicates, 
directly or indirectly, with at least one other component 
across a network. Web sites, email servers, messaging serv 
ers, and game servers are examples of network applications. 
[0027] As used herein, the term “uniform resource identi 
?er” (URI) refers to an identi?er used to identify an abstract 
or physical resource. The term URI includes a uniform 
resource locator (URL) and a uniform resource name (URN). 
RFC 3986 describes a syntax for a URI. As used herein, the 
term URI is not limited to this syntax, and may include other 
syntaxes. 
[0028] Brie?y stated, the invention is directed to a platform 
for enabling customiZed rendering of markup language pages 
provided over a network for subsequent display by a remote 
device. A rendering context and a markup language (ML) 
document for the target remote device is received by the 
platform that enables processes that can paginate and fully 
render pages that are subsequently delivered for display by 
the target remote device. A post-rendering process may also 
be provided to perform additional processing of media items 
for the rendered ML document. This additional processing 
may include retrieving and embedding images in pages of the 
rendered ML document. For example, if a rendered page is in 
XML format, and includes a link to an image, the post 
processing component may retrieve the image and embed it 
within the XML page as base 64 encoded data or another 
format. The platform is markup language agnostic and can 
employ templates in the custom rendering process. Also, in at 
least one embodiment, the remote device is arranged as a 
client device that provides for wired and/or wireless commu 
nication over a network. 

[0029] The markup language document can be provided in 
virtually any standard or non- standard format, including, but 
not limited to, Handheld Device Markup Language (HDML), 
Wireless Markup Language (WML), WMLScript, Standard 
GeneraliZed Markup Language (SMGL), HyperText Markup 
Language (HTML), mobile HTML (mHTML), (cHTML), 
eXtensible Markup Language (XML), and the like. 
[0030] In at least one embodiment, the markup language 
document may be provided to the platform in a mobile Mark 
Up Language (MML) that includes modules that are indepen 
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dent of the target remote device. In this case, the platform 
walks the MML document to identify MML modules and 
instantiates a tree of classes based on the included modules. 
These classes are arranged to generate a corresponding XML 
document that includes customiZed code to handle the ren 
dering context for the target mobile device, e.g., known bugs 
in software and hardware for the target remote device, and 
resource constraints such as display screen siZe, memory siZe, 
and communication link(s) provided by the carrier. The plat 
form can subsequently fully render this XML document for 
display by the target remote device. 
[0031] The rendering context can be arranged as a data 
structure that contains the various parameters and data that 
are employed by the platform to optimiZe the rendering of 
each page in the ML document for display with a particular 
remote device. The rendering context is generally provided to 
the platform by a separate application, platform, or process 
that can be managed by a content provider, carrier, and/or 
another 3rd party service. The rendering context for a remote 
device can include, but is not limited to, screen siZe, color 
capabilities, type of markup language, browser application, 
known bugs in a software or hardware version of the mobile 
device or network gateway, or the like. Also, the platform can 
store con?guration data related to attributes of a variety of 
remote devices and network carriers and methods of storing 
and retrieving the con?guration data. In at least one embodi 
ment, the storage and retrieval of data and/ or parameters 
associated with a rendering context for a target remote device 
is provided in an HTTP cookie. 

[0032] The rendering of the ML document can include a 
plurality of different processes, including: (1) determining if 
location information regarding the target remote device can 
be provided in response to a request; (2) minifying cascading 
style sheets (CSS) by removing extraneous sheets; (3) fon 
tifying cascading style sheets by stripping them out and 
rewriting as ML code; (4) shrinking the ML document to 
remove any ML code that is extraneous to the target remote 
device; (5) specifying one or more attributes of each media 
item to be embedded or linked in a page; (6) employing an 
estimate of each page siZe to repaginate the ML document 
pages to a siZe that is no more than the effective display screen 
siZe of the target remote device; (7) tailoring/removing ML 
code in a page that is estimated to be rendered as larger than 
the effective display screen siZe of the target remote device; 
and/or (8) rewriting URLs in a page to include locations of 
content and/ or session identi?cation information. 

[0033] The rendering of the pages of the ML document for 
the target remote device may further include rewriting links or 
URIs within the document. For example, if the ML document 
includes a link to an image in one format, the link may be 
modi?ed to an alternate image in a different format, if the 
target remote device is unable to display the ?rst format. A 
link may also be rewritten to include a parameter, such as a 
value to identify a continuing session, so that a new request 
using the link returns the session identi?er. 
[0034] Additionally, during the rendering of the ML docu 
ment, a temporary XML ID can be added to each identi?ed 
portion of the ML document that doesn’t have an existing 
XML ID. In the ML document, a temporary index can be built 
for each XML ID which can be used by the plurality of 
processes to quickly ?nd and render the corresponding ele 
ments (identi?ed portions), e.g., a string(s), an image(s), and 
the like. Once the rendering is completed, the temporary 
XML IDs can be removed. The use of temporary XML IDs 
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and temporary index can reduce the likelihood that a particu 
lar process has to Walk the entire ML document to perform its 
portion of the full rendering of the document for the target 
remote device. 

Illustrative Operating Environment 

[0035] FIG. 1 shoWs components of one embodiment of an 
environment in Which the invention may be practiced. Not all 
the components may be required to practice the invention, and 
variations in the arrangement and type of the components 
may be made Without departing from the spirit or scope of the 
invention. As shoWn, system 100 of FIG. 1 includes local area 
netWorks (“LANs”)/Wide area netWorks (“WANs”)-(net 
Work) 105, Wireless netWork 110, Content Rendering Plat 
form (CRP) 106, mobile devices (client devices) 102-104, 
client device 101, and content provider 107. 
[0036] One embodiment of mobile devices 102-103 is 
described in more detail beloW in conjunction With FIG. 2. 
Generally, hoWever, mobile devices 102-104 may include 
virtually any portable computing device capable of receiving 
and sending a message over a netWork, such as netWork 105, 
Wireless netWork 110, or the like. Mobile devices 102-104 
may also be described generally as client devices that are 
con?gured to be portable. Thus, mobile devices 102-104 may 
include virtually any portable computing device capable of 
connecting to another computing device and receiving infor 
mation. Such devices include portable devices such as, cel 
lular telephones, smart phones, display pagers, radio fre 
quency (RF) devices, infrared (IR) devices, Personal Digital 
Assistants (PDAs), handheld computers, laptop computers, 
Wearable computers, tablet computers, integrated devices 
combining one or more of the preceding devices, and the like. 
As such, mobile devices 102-104 typically range Widely in 
terms of capabilities and features. For example, a cell phone 
may have a numeric keypad and a feW lines of monochrome 
LCD display on Which only text may be displayed. In another 
example, a Web-enabled mobile device may have a touch 
sensitive screen, a stylus, and several lines of color LCD 
display in Which both text and graphics may be displayed. 
[0037] A Web-enabled mobile device may include a 
broWser application that is con?gured to receive and to send 
Web pages, Web-based messages, and the like. The broWser 
application may be con?gured to receive and display graph 
ics, text, multimedia, and the like, employing virtually any 
Web based language, including a Wireless application proto 
col messages (WAP), and the like. In one embodiment, the 
broWser application for the mobile device is enabled to 
employ Handheld Device Markup Language (HDML), Wire 
less Markup Language (WML), WMLScript, JavaScript, 
Standard Generalized Markup Language (SMGL), Hyper 
Text Markup Language (HTML), eXtensible Markup Lan 
guage (XML), and the like, to display content and communi 
cate messages. 
[0038] Mobile devices 102-104 also may include at least 
one other client application that is con?gured to receive con 
tent from another computing device. The client application 
may include a capability to provide and receive textual con 
tent, graphical content, audio content, and the like. The client 
application may further provide information that identi?es 
itself, including a type, capability, name, and the like. In one 
embodiment, mobile devices 102-104 may uniquely identify 
themselves through any of a variety of mechani sms, including 
a phone number, Mobile Identi?cation Number (MIN), an 
electronic serial number (ESN), or other mobile device iden 
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ti?er. The information may also indicate a content format that 
the mobile device is enabled to employ, mobile device manu 
facturer, model number, display colors, display siZe, enabled 
features, and Wireless carrier. Such information may be pro 
vided in a message, or the like, sent to CRP 106, client device 
101, or other computing devices. 
[0039] Mobile devices 102-104 may also be con?gured to 
communicate a message, such as through Short Message 
Service (SMS), Multimedia Message Service (MMS), instant 
messaging (IM), internet relay chat (IRC), Mardam-Bey’s 
IRC (mIRC), Jabber, and the like, betWeen another comput 
ing device, such as CRP 106, client device 101, or the like. 
HoWever, the present invention is not limited to these message 
protocols, and virtually any other message protocol may be 
employed. 
[0040] Mobile devices 102-104 may be further con?gured 
to enable a user to participate in communications sessions, 
such as IM sessions. As such, mobile devices 102-104 may 
include a client application that is con?gured to manage vari 
ous actions on behalf of the client device. For example, the 
client application may enable a user to interact With the 
broWser application, email application, IM applications, 
SMS application, MMS application, and the like. 
[0041] Mobile devices 102-104 may further be con?gured 
to include a client application that enables the end-user to log 
into an end-user account that may be managed by another 
computing device, such as Content Provider 107. Such end 
user account, for example, may be con?gured to enable the 
end-user to receive emails, send/receive IM messages, SMS 
messages, access selected Web pages, participate in a social 
netWorking activity, or the like. HoWever, participation in 
various social netWorking activities may also be performed 
Without logging into the end-user account. Additionally, 
mobile devices 102-104 may also communicate With non 
mobile client devices, such as client device 101, or the like. 
[0042] Client device 101 may include virtually any com 
puting device capable of communicating over a netWork to 
send and receive information, including social netWorking 
information, or the like. The set of such devices may include 
devices that typically connect using a Wired or Wireless com 
munications medium such as personal computers, multipro 
cessor systems, microprocessor-based or programmable con 
sumer electronics, netWork PCs, or the like. 
[0043] Wireless netWork 110 is con?gured to couple 
mobile devices 102-104 and its components With netWork 
105. Wireless netWork 110 may include any of a variety of 
Wireless sub-netWorks that may further overlay stand-alone 
ad-hoc netWorks, and the like, to provide an infrastructure 
oriented connection for mobile devices 102-104. Such sub 
netWorks may include mesh netWorks, Wireless LAN 
(WLAN) netWorks, cellular netWorks, and the like. 
[0044] Wireless netWork 110 may further include an 
autonomous system of terminals, gateWays, routers, and the 
like connected by Wireless radio links, and the like. These 
connectors may be con?gured to move freely and randomly 
and organiZe themselves arbitrarily, such that the topology of 
Wireless netWork 110 may change rapidly. 
[0045] Wireless netWork 110 may further employ a plural 
ity of access technologies including 2nd (2G), 3rd (3G), and 
4”’ (3G) generation radio access for cellular systems, WLAN, 
WiMax, Wireless Router (WR) mesh, and the like. Access 
technologies such as 2G, 3G, 3G, and future Wireless access 
netWorks may enable Wide area coverage for mobile devices, 
such as mobile devices 102-104 With various degrees of 
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mobility. For example, wireless network 110 may enable a 
radio connection through a radio network access such as 

Global System for Mobil communication (GSM), General 
Packet Radio Services (GPRS), Enhanced Data GSM Envi 
ronment (EDGE), Wideband Code Division Multiple Access 
(WCDMA), Universal Mobile Telephone System (UMTS), 
and the like. In essence, wireless network 110 may include 
virtually any wireless communication mechanism by which 
information may travel between mobile devices 102-104 and 
another computing device, network, and the like. 
[0046] Network 105 is con?gured to couple CRP 106 and 
its components with other computing devices, including, 
mobile devices 102-104, client device 101, and through wire 
less network 110 to mobile devices 102-104. Network 105 is 
enabled to employ any form of computer readable media for 
communicating information from one electronic device to 
another. Also, network 105 can include the Internet in addi 
tion to local area networks (LANs), wide area networks 
(WANs), direct connections, such as through a universal 
serial bus (U SB) port, other forms of computer-readable 
media, or any combination thereof. On an interconnected set 
of LANs, including those based on differing architectures and 
protocols, a router acts as a link between LANs, enabling 
messages to be sent from one to another. Also, communica 
tion links within LANs typically include twisted wire pair or 
coaxial cable, while communication links between networks 
may utiliZe analog telephone lines, full or fractional dedicated 
digital lines including T1, T2, T3, and T4, Integrated Services 
Digital Networks (ISDNs), Digital Subscriber Lines (DSLs), 
wireless links including satellite links, or other communica 
tions links known to those skilled in the art. Furthermore, 
remote computers and other related electronic devices could 
be remotely connected to either LANs or WANs via a modem 
and temporary telephone link. In essence, network 105 
includes any communication method by which information 
may travel between CRP 106, client device 101, and other 
computing devices. 
[0047] Additionally, communication media typically 
embodies computer-readable instructions, data structures, 
program modules, or other data in a modulated data signal 
such as a carrier wave, data signal, or other transport mecha 
nism and includes any information delivery media. The terms 
“modulated data signal,” and “carrier-wave signal” includes a 
signal that has one or more of its characteristics set or changed 
in such a manner as to encode information, instructions, data, 
and the like, in the signal. By way of example, communica 
tion media includes wired media such as twisted pair, coaxial 
cable, ?ber optics, wave guides, and other wired media and 
wireless media such as acoustic, RF, infrared, and other wire 
less media. 

[0048] One embodiment of CRP 106 is described in more 
detail below in conjunction with FIG. 3. Brie?y, however, 
CRP 106 may include any computing device capable of con 
necting to network 105 to enable a platform for language 
agnostic rendering of markup language templates and pages 
for subsequent display by a particular remote device, such as 
mobile devices 102-104 and client device 101. A rendering 
context for the particular remote device and a markup lan 
guage document are received by the platform, which pro 
cesses both to generate a fully rendered markup language 
document that is subsequently delivered to, and displayed by, 
that particular remote device. Devices that may operate as 
CRP 106 include personal computers desktop computers, 
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multiprocessor systems, microprocessor-based or program 
mable consumer electronics, network PCs, servers, and the 
like. 
[0049] Although FIG. 1 illustrates CRP 106 as a single 
computing device, the invention is not so limited. For 
example, one or more functions of CRP 106 may be distrib 
uted across one or more distinct computing devices. For 

example, content rendering and the like, may be performed by 
a plurality of computing devices, without departing from the 
scope or spirit of the present invention. 
[0050] Content provider 107 can also include a variety of 
services used to provide content to remote devices. Such 
services include, but are not limited to web services, third 
party services, audio services, video services, email services, 
IM services, SMS services, MMS services, VoIP services, 
video game services, gaming services, calendaring services, 
shopping services, photo services, or the like. Devices that 
may operate as content provider 107 include personal com 
puters desktop computers, multiprocessor systems, micro 
processor-based or programmable consumer electronics, net 
work PCs, servers, and the like. 

Illustrative Mobile Device 

[0051] FIG. 2 shows one embodiment of mobile device 200 
that may be included in a system implementing the invention. 
Mobile device 200 may include many more or less compo 
nents than those shown in FIG. 2. However, the components 
shown are su?icient to disclose an illustrative embodiment 
for practicing the present invention. Mobile device 200 may 
represent, for example, mobile devices 102-104 of FIG. 1. 
[0052] As shown in the ?gure, mobile device 200 includes 
a processing unit (CPU) 222 in communication with a mass 
memory 230 via a bus 224. Mobile device 200 also includes 
a power supply 226, one or more network interfaces 250, an 
audio interface 252, a display 254, a keypad 256, an illumi 
nator 258, an input/output interface 260, a haptic interface 
262, and an optional global positioning systems (GPS) 
receiver 264. Power supply 226 provides power to mobile 
device 200. A rechargeable or non-rechargeable battery may 
be used to provide power. The power may also be provided by 
an external power source, such as an AC adapter or a powered 
docking cradle that supplements and/or recharges a battery. 
[0053] Mobile device 200 may optionally communicate 
with a base station (not shown), or directly with another 
computing device. Network interface 250 includes circuitry 
for coupling mobile device 200 to one or more networks, and 
is constructed for use with one or more communication pro 
tocols and technologies including, but not limited to, global 
system for mobile communication (GSM), code division 
multiple access (CDMA), Wide CDMA (CDMA), time divi 
sion multiple access (TDMA), Universal Mobile Telephone 
Service (UMTS), user datagram protocol (UDP), transmis 
sion control protocol/Internet protocol (TCP/IP), SMS, gen 
eral packet radio service (GPRS), WAP, ultra wide band 
(UWB), IEEE 802.16 Worldwide Interoperability for Micro 
wave Access (WiMax), SIP/RTP, or any of a variety of other 
wireless communication protocols. Network interface 250 is 
sometimes known as a transceiver, transceiving device, or 
network interface card (NIC). 
[0054] Audio interface 252 is arranged to produce and 
receive audio signals such as the sound of a human voice. For 
example, audio interface 252 may be coupled to a speaker and 
microphone (not shown) to enable telecommunication with 
others and/or generate an audio acknowledgement for some 
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action. Display 254 may be a liquid crystal display (LCD), 
gas plasma, light emitting diode (LED), or any other type of 
display used With a computing device. Display 254 may also 
include a touch sensitive screen arranged to receive input 
from an object such as a stylus or a digit from a human hand. 

[0055] Keypad 256 may comprise any input device 
arranged to receive input from a user. For example, keypad 
256 may include a push button numeric dial, or a keyboard. 
Keypad 256 may also include command buttons that are 
associated With selecting and sending images. Illuminator 
258 may provide a status indication and/or provide light. 
Illuminator 258 may remain active for speci?c periods of time 
or in response to events. For example, When illuminator 258 
is active, it may backlight the buttons on keypad 256 and stay 
on While the client device is poWered. Also, illuminator 258 
may backlight these buttons in various patterns When particu 
lar actions are performed, such as dialing another client 
device. Illuminator 258 may also cause light sources posi 
tioned Within a transparent or translucent case of the client 
device to illuminate in response to actions. 

[0056] Mobile device 200 also comprises input/output 
interface 260 for communicating With external devices, such 
as a headset, or other input or output devices not shoWn in 
FIG. 2. Input/output interface 260 can utiliZe one or more 

communication technologies, such as USB, infrared, Blue 
toothTM, or the like. Haptic interface 262 is arranged to pro 
vide tactile feedback to a user of the client device. For 
example, the haptic interface may be employed to vibrate 
mobile device 200 in a particular Way When another user of a 
computing device is calling. 
[0057] Optional GPS transceiver 264 can determine the 
physical coordinates of mobile device 200 on the surface of 
the Earth, Which typically outputs a location as latitude and 
longitude values. GPS transceiver 264 can also employ other 
geo-positioning mechanisms, including, but not limited to, 
triangulation, assisted GPS (AGPS), E-OTD, CI, SAI, ETA, 
BSS or the like, to further determine the physical location of 
mobile device 200 on the surface of the Earth. It is understood 
that under different conditions, GPS transceiver 264 can 
determine a physical location Within millimeters for mobile 
device 200; and in other cases, the determined physical loca 
tion may be less precise, such as Within a meter or signi? 
cantly greater distances. In one embodiment, hoWever, 
mobile device may through other components, provide other 
information that may be employed to determine a physical 
location of the device, including for example, a MAC address, 
IP address, or the like. 
[0058] Mass memory 230 includes a RAM 232, a ROM 
234, and other storage means. Mass memory 230 illustrates 
another example of computer storage media for storage of 
information such as computer readable instructions, data 
structures, program modules or other data. Mass memory 230 
stores a basic input/output system (“BIOS”) 240 for control 
ling loW-level operation of mobile device 200. The mass 
memory also stores an operating system 241 for controlling 
the operation of mobile device 200. It Will be appreciated that 
this component may include a general purpose operating 
system such as a version of UNIX, or LINUXTM, or a special 
iZed client communication operating system such as Win 
doWs MobileTM, or the Symbian (operating system. The oper 
ating system may include, or interface With a Java virtual 
machine module that enables control of hardWare compo 
nents and/or operating system operations via Java application 
programs. 
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[0059] Memory 230 further includes one or more data stor 
age 244, Which can be utiliZed by mobile device 200 to store, 
among other things, applications 242 and/or other data. For 
example, data storage 244 may also be employed to store 
information that describes various capabilities of mobile 
device 200. The information may then be provided to another 
device based on any of a variety of events, including being 
sent as part of a header during a communication, sent upon 
request, or the like. 
[0060] Applications 242 may include computer executable 
instructions Which, When executed by mobile device 200, 
transmit, receive, and/or otherWise process messages (e.g., 
SMS, MMS, IM, email, and/or other messages), audio, video, 
and enable telecommunication With another user of another 
client device. Other examples of application programs 
include calendars, broWsers, email clients, IM applications, 
SMS applications, VoIP applications, contact managers, task 
managers, transcoders, database programs, Word processing 
programs, security applications, spreadsheet programs, video 
games, gaming programs, search programs, shopping cart 
programs, and so forth. Applications 242 may further include 
broWser 245. 
[0061] Browser 245 may be con?gured to receive and 
enable a display of rendered content provided by CRP 106 
from content provider 107. Further, broWser 245 enables the 
user of mobile device 200 to select different actions displayed 
by the rendered content. In at least one embodiment, broW ser 
245 enables the user to select one or more of a product to 

purchase, search for content and display the result, call a 
mobile telephonic device, display and respond to messages, 
or the like. Various embodiments for rendering the content for 
display on the mobile device are described in more detail 
beloW. 

Illustrative NetWork Device 

[0062] FIG. 3 shoWs one embodiment of a netWork device, 
according to one embodiment of the invention. NetWork 
device 300 may include many more components than those 
shoWn. The components shoWn, hoWever, are su?icient to 
disclose an illustrative embodiment for practicing the inven 
tion. NetWork device 300 may represent, for example, CRP 
106, Client device 101, and/ or Content provider 107 of FIG. 
1. 
[0063] NetWork device 300 includes processing unit 312, 
video display adapter 314, and a mass memory, all in com 
munication With each other via bus 322. The mass memory 
generally includes RAM 316, ROM 332, and one or more 
permanent mass storage devices, such as hard disk drive 328, 
tape drive, optical drive, and/or ?oppy disk drive. The mass 
memory stores operating system 320 for controlling the 
operation of netWork device 300. Any general-purpose oper 
ating system may be employed. Basic input/output system 
(“BIOS”) 318 is also provided for controlling the loW-level 
operation of netWork device 300. As illustrated in FIG. 3, 
netWork device 300 also can communicate With the Internet, 
or some other communications netWork, via netWork inter 
face unit 310, Which is constructed for use With various com 
munication protocols including the TCP/IP protocol. Net 
Work interface unit 310 is sometimes knoWn as a transceiver, 
transceiving device, or netWork interface card (NIC). 
[0064] The mass memory as described above illustrates 
another type of computer-readable media, namely computer 
storage media. Computer storage media may include volatile, 
nonvolatile, removable, and non-removable media imple 
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mented in any method or technology for storage of informa 
tion, such as computer readable instructions, data structures, 
program modules, or other data. Examples of computer stor 
age media include RAM, ROM, EEPROM, ?ash memory or 
other memory technology, CD-ROM, digital versatile disks 
(DVD) or other optical storage, magnetic cassettes, magnetic 
tape, magnetic disk storage or other magnetic storage devices, 
or any other medium Which can be used to store the desired 
information and Which can be accessed by a computing 
device. 
[0065] The mass memory also stores program code and 
data. One or more applications 350 are loaded into mass 
memory and run on operating system 320. Examples of appli 
cation programs may include transcoders, schedulers, calen 
dars, database programs, Word processing programs, HTTP 
programs, customiZable user interface programs, IPSec 
applications, encryption programs, security programs, VPN 
programs, SMS message servers, IM message servers, email 
servers, account management and so forth. Content rendering 
platform (CRP) 354 may also be included as an application 
program Within applications 350. 
[0066] CRP 354 is con?gurable as a platform and/or a 
server that receives rendering context information and a 
markup language document from one or more resources. CRP 
354 automatically renders and tailors the markup language 
document, based at least in part on the rendering context, in a 
manner suited for subsequent display and/or interaction on a 
target remote device. 

Illustrative Platforms 

[0067] FIG. 4 illustrates an over vieW of one embodiment of 
platform 400 for employing a composite Markup Language 
(ML) document and a Rendering Context to fully render the 
document for subsequent display on a target remote device. 
Composite ML document 406 can be decomposed into more 
ML code. Also, Rendering Context 404 can include a unique 
identi?er for identifying the particular combination of data 
and parameters for a target remote device. 
[0068] From one or more other services, platforms, and/or 
applications, main component 402 receives both composite 
ML document 406 and rendering context 404. Main compo 
nent 402 validates the composite ML code and checks the 
data, parameters and unique identi?er included With render 
ing context 404. If an error is detected, main component 402 
provides a noti?cation of such an error, Which can be pro 
vided to the target remote device and/or the provider of the 
composite ML document to the main component. 
[0069] In at least one embodiment, the composite ML 
document is provided by a content provider, other platform, 
and/or application to platform 400. Similarly, the rendering 
context is separately determined either in real time and/ or out 
of band from one or more services, platforms, applications, 
and/or sources, including the manufacturer of the remote 
device, header information in a message from the remote 
device, information from a gateWay for a carrier that is in 
communication With the remote device, knoWn bugs in soft 
Ware and/or hardWare for the mobile device. 
[0070] Cache 412 is arranged to store a document object 
model tree for code included in the composite ML document. 
Also, if a document object model tree isn’t initially present in 
cache 412, ML parser 410 parses the document to create 
composite ML document object model tree 414 Which is 
subsequently stored in the cache. In any case, the cached tree 
is passed to markup expander 414 Which generates a docu 
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ment object model tree of native ML tags. Resource manager 
434 employs component 436 to enable substitution for named 
resources and component 438 to expand composite tags from 
a library. 

[0071] Markup expander 418 provides Native ML tree 424 
to Conditioner 426 Where pre-resolution processes are per 
formed, e.g., removal of Whitespace and pagination for sub 
sequent display by the target remote device. The conditioned 
native ML tree is provided to Markup Resolver 428 Where 
Component 430 executes the rendering of templates and com 
ponent 432 renders tags that are included in a cache. Tag 
templates are provided by Component 440 Which is associ 
ated With Resource Manager 434. Markup Resolver 428 pro 
vides Main component 402 With a fully rendered version of 
the initially provided composite ML document. Main com 
ponent 402 subsequently provides the fully rendered markup 
Document 416 for delivery to the target remote device. 
[0072] The rendering can include a plurality of different 
processes that contribute to the full rendering of ML docu 
ment, including: (1) determining if location information 
regarding the target remote device can be provided in 
response to a request; (2) minifying cascading style sheets 
(CSS) by removing extraneous sheets; (3) fontifying cascad 
ing style sheets by stripping them out and reWriting as ML 
code; (4) shrinking the ML document to remove any ML code 
that is extraneous to the target remote device; (5) specifying 
one or more attributes of each media item to be embedded or 

linked in a page; (6) employing an estimate of each page siZe 
to repaginate the ML document pages to a siZe that is no more 
than the effective display screen siZe of the target remote 
device; (7) tailoring/removing ML code in a page that is 
estimated to be rendered as larger than the effective display 
screen siZe of the target remote device; and (8) reWriting 
URLs to include locations of media items and/or session 
identi?cation information. 
[0073] The pagination process is generally performed in 
conjunction With the combined operation of Markup 
Resolver 428 and Conditioner 426. Rendering Context 404 is 
queried by Conditioner 426 for the effective/maximum page 
siZe for the target remote device for each page. An general 
estimate of the siZe of each page is determined by analyZing 
the nodes included in each the page. The estimate is compared 
to the effective page siZe to determine if there is an offset of 
page data that must be either repaginated to another neW page 
or tailored/cut from an existing page. Conditioner 426 also 
Walks the native ML tree to identify each node that is de?ned 
as breakable onto Which the offset falls. The container fol 
loWing the breakable node is identi?ed by Conditioner 426 
With a tag as the break off point for subsequent markup 
resolution by Markup Resolver 428. 
[0074] Further, the pagination process is completed by 
Markup Resolver 428 Which renders nodes in a page that are 
tagged by Conditioner 426 for rendering and not others. HoW 
ever, each time a node is rendered, the siZe of the rendered 
node is noted in a running total siZe for that particular page. 
After Markup Resolver 428 renders the container that is 
tagged for splitting, the resolver checks to see if the split 
occurs either Within another tag or not. If the split occurs on a 
tag, then the split is set to folloW a previous tag or data. 
HoWever, if the split doesn’t occur on a tag, then a breaking 
method is performed to ?nd an offset such that the split occurs 
over Whitespace over an overly long Word, e.g., 100 charac 
ters long Which can be adjusted by Resource Manager 434. 
Additionally, after inserting the split in the page, Markup 












