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Pervasive output capability is provided so that an informa 
tion apparatus can pervasively output digital content to an 
output device regardless of the processing poWer, display 
screen siZe and memory space of the information apparatus. 
This alloWs small mobile devices With limited display, 
processing poWer, and memory to be able to output a digital 
document (e.g., PDF, HTML, PoWerPoint etc) in its full 
original richness, Without resorting to downsizing, truncat 
ing, reducing, clipping or otherWise altering the original 
document. A data output controller controls interaction 
betWeen an information apparatus and a selected output 
device in connection With the selected output device ren 
dering output content managed With the information appa 
ratus. The data output controller may include means for 
storing at least part of an output device object having one or 
more attributes relating to the selected output device, and 
means for providing the at least part of the output device 
object to the information apparatus. The data output con 
troller may further include means for receiving output data 
from the information apparatus, the output data relating to 
the output content managed With the information apparatus, 
and means for passing the output data to the selected output 
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CONTROLLER FOR MOBILE AND PERVASIVE 
OUTPUT 

TECHNICAL FIELD OF THE INVENTION 

[0001] Present invention relates to providing digital con 
tent to an output device and, in particular, to providing 
pervasive output in Which an information apparatus can 
pervasively output digital content to an output device 
regardless of the processing poWer, display screen siZe and 
memory space of the information apparatus. 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

[0002] As described herein, information apparatuses refer 
generally to computing devices, Which include both station 
ary computers and mobile computing devices (pervasive 
devices). Examples of such information apparatuses include, 
Without limitation, desktop computers, laptop computers, 
netWorked computers, palmtop computers (hand-held com 
puters), personal digital assistants (PDAs), Internet enabled 
mobile phones, smart phones, pagers, digital capturing 
devices (e.g., digital cameras and video cameras), Internet 
appliances, e-books, information pads, and digital or Web 
pads. An output device may include any one or more of fax 
machines, printers, copiers, image and/or video display 
devices (e.g., televisions, monitors and projectors), and 
audio output devices. 

[0003] For simplicity and convenience, hereafter, the fol 
loWing description may refer to an output device as a printer 
and an output process as printing. HoWever, it should be 
understood that the term printer and printing used in the 
discussion of present invention may refer to a speci?c 
example used to simplify description or may be one exem 
plary embodiment. The reference to printer and printing 
used here is intended to be applied or extended to the larger 
scope and de?nition of output devices and should not be 
construed as restricting the scope and practice of present 
invention. 

[0004] Fueled by ever-increasing bandWidth and process 
ing poWer and ever-increasing numbers of Wireless mobile 
devices and available softWare applications for pervasive 
devices, millions of users are or Will be creating, doWnload 
ing, and transmitting content and information using their 
pervasive computing devices. As a result, there is a need to 
alloW users to easily output content and information from 
their pervasive computing devices to any output device. 
People need to output directly and conveniently from their 
pervasive information apparatus, Without depending on syn 
chroniZing With a stationary computer (e.g., desktop per 
sonal computer) for printing, as an example. 

[0005] To illustrate, an information Worker at an airport 
receiving Email in his hand-held computer may Want to 
Walk up to a nearby printer or fax machine to have his e-mail 
printed. In addition, the mobile Worker may also Want to 
print a copy of his to-do list, appointment book, business 
card, and his ?ight schedule from his mobile device. As 
another example, a user reading a neWs article using his/her 
Internet-enabled pager or mobile phone may Want to print 
out the complete article instead of reading it through the 
small screen on the pager or mobile device. In still another 
example, a user visiting an e-commerce site using his mobile 
phone may Want to print out pictures of the product he/she 
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is buying because the pictures (image and/or graphics) may 
not be displayed on the small screen of his/her mobile 
phone. In yet another example, a user Who takes a picture 
With a digital camera may Want to easily print it out to a 
nearby printer. In still another example, a user With a mobile 
device may Want to simply Walk up to a printer and 
conveniently print a ?le that is stored on the mobile device 
or that is stored on a netWork (e.g., Internet, corporate 
netWork) and accessible from the mobile device, such as a 
PowerPoint@ display application document, Word process 
ing document, or a document in any other ?le format such 
as PDF, HTML, JPEG etc. In addition, a user should also be 
able to print a Web page or a book or a report published on 
the Internet. Finally, a user may Want to output a complete 
Web page or any document or ?le to a larger display screen 
nearby, even though the small screen of his/her mobile 
device cannot completely display or open a document of 
such a siZe. 

[0006] Conventionally, an output device (e.g., a printer) is 
connected to an information apparatus via a Wired connec 
tion such as a cable line. A Wireless connection is also 
possible by using, for example, radio communication or 
infrared communication. Regardless of Wired or Wireless 
connection, a user must ?rst install in the information 
apparatus an output device driver (e.g., printer driver in the 
case the output device is a printer) corresponding to a 
particular output device model and make. Using a device 
dependent or speci?c driver, the information apparatus may 
process output content or digital document into a speci?c 
output device’s input space (e.g., printer input space). The 
output device input space corresponds to the type of input 
that an output device (e.g., a printer) understands (herein 
referred to as output data or print data in the case the output 
device is a printer). For example, the printer input space or 
print data may include printer speci?c input format (e.g., one 
or more of an image format, graphics format, text format, 
audio format, video format, ?le format, and data format), 
encoding, language (e.g., page description language, markup 
language etc), instructions, protocols or data that can be 
understood or used by a particular printer make and model. 

[0007] Output data may be proprietary or published or a 
combination of the tWo. An output device’s input space or 
output data is therefore, in general, device dependent. Dif 
ferent output device models may have their oWn input 
spaces speci?ed, designed or adopted by the output device 
manufacturer (e.g., the printer manufacturer) according to a 
speci?cation for optimal operation. Consequently, different 
output devices usually require use of speci?c output device 
drivers (e.g., printer drivers) for accurate output (e.g., print 
ing). For example, a printer driver may control, manage, 
communicate, and output print data to a printer. Sometimes, 
instead of using a device driver (e.g., printer driver), the 
device driving feature may be included or as part of an 
application softWare. 

[0008] Installation of a device driver (e.g., printer driver) 
or application may be accomplished by, for example, manual 
installation using a CD or ?oppy disk supplied by the printer 
manufacturer. Or alternatively, a user may be able to doWn 
load that particular driver or application from a netWork. For 
a home or office user, this installation process may take 
anyWhere from several minutes to several hours depending 
on the type of driver and user’s sophistication level With 
computing devices and netWorks. Even With plug-and-play 
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driver installation, the user is still required to execute a 
multi-step process for each printer or output device. 

[0009] This installation and con?guration process adds a 
degree of complexity and Work to end-users Who may 
otherWise spend their time doing other productive or enjoy 
able Work. Moreover, many unsophisticated users may be 
discouraged from adding neW peripherals (e.g., printers, 
scanners, etc.) to their home computers or netWorks to avoid 
the inconvenience of installation and con?guration. There 
fore, there is a need to provide a manner in Which a user can 
more conveniently or easily output digital content to an 
output device Without the inconvenience of ?nding and 
installing neW device drivers or printer drivers. 

[0010] In addition, conventional output or printing meth 
ods may pose signi?cantly higher challenges and dif?culties 
for mobile device users than for home and of?ce users. The 
requirement for pre-installation of a device-dependent driver 
diminishes the bene?t and concept of mobile (pervasive) 
computing and output. For example, a mobile user may Want 
to print or output e-mail, PowerPoint@ presentation docu 
ments, Web pages, or other documents in an airplane or at an 
airport, gas station, convenient store, kiosk, hotel, confer 
ence room, of?ce, home, etc. It is highly unlikely that the 
user Would ?nd at any of these locations a printer of the same 
make and model as is at the user’s base station. It is usually 
not a viable option to pre-install all of the possible hundreds, 
or even thousands, of printer drivers or device drivers 
available to the user’s information apparatus. 

[0011] As a consequence, the user Would currently have to 
install and con?gure a printer driver each time at each such 
remote location before printing. Moreover, the user may not 
Want to be bothered With looking for a driver or doWnload 
ing it and installing it just to print out or display one page of 
email at the airport. This is certainly an undesirable and 
discouraging process to promote pervasive or mobile com 
puting. Therefore, a more convenient or automated printing 
and output solution is needed so that a user can simply Walk 
up to an output device (e.g., printer or display device) and 
easily output a digital document Without having to install or 
pre-install a particular output device driver (e.g., printer 
driver). 
[0012] Another challenge for mobile users is that many 
mobile information apparatuses have limited memory space, 
processing capacity and poWer. These limitations are more 
apparent for small and loW-cost mobile devices including, 
for example, PDAs, mobile phones, screen phones, pagers, 
e-books, Internet Pads, Internet appliances etc. Limited 
memory space poses dif?culties in installing and running 
large or complete printer or device drivers, not to mention 
multiple drivers for a variety of printers and output devices. 
SloW processing speed and limited poWer supply create 
dif?culties driving an output device. For example, process 
ing or converting a digital document into output data by a 
small mobile information apparatus may be so sloW that it is 
not suitable for productive output. Heavy processing may 
also drain or consume poWer or battery resources. Therefore, 
a method is needed so that a small mobile device, With 
limited processing capabilities, can still reasonably output 
digital content to various output devices. 

[0013] Finally, some small mobile devices With limited 
display screens, such as mobile phones, may in some cases 
be limited to display only a feW lines of text. BroWsing the 
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Internet With such devices can be a disappointing experience 
When vieWing, for example, complex Web pages containing 
rich formats, graphics, and images. Furthermore, some small 
mobile devices may not have appropriate applications to 
display complex documents or languages such as PDF 
format ?les, Word processing documents and PowerPoint@ 
presentation documents etc. Typically, if an application is 
available, displaying complex original documents on small 
mobile devices may require doWnsiZing the document or 
page into, for example, a feW lines of text. As an example, 
WAP protocol, I-Mode, and Web clipping among others may 
doWnsiZe, reduce or truncate information on the original 
Web page for display on mobile devices. Therefore, it is 
desirable to alloW mobile users to output from their small 
information apparatuses to an output device the full richness 
of the original document content. 

[0014] One implementation of the present invention pro 
vides an easy, friendly and convenient process for digital 
output. Unlike conventional output or printing, a user does 
not have to manually pre-install a device driver (e.g., printer 
driver) from a CD, ?oppy disk, or doWnload the driver 
someWhere from a netWork. This is Well-suited for providing 
output capability to small and loWer-cost mobile devices 
With limited memory space, poWer supply and processing 
capability to still be able to output or print to an output 
device. 

[0015] In addition, this alloWs small mobile devices With 
limited display, processing poWer, and memory to be able to 
output a digital document (e.g., PDF, HTML, PoWerPoint 
etc) in its full original richness, Without resorting to doWn 
siZing, truncating, reducing, clipping or otherWise altering 
the original document. Auser can output the original content 
or document even When the small mobile device cannot 
display or fully display the original digital document or 
content. 

[0016] Finally, one implementation provides a convenient 
method alloWing users to output to an output device With or 
Without connection to a static netWork. Through local com 
munication and synchroniZation betWeen information appa 
ratus and output device, hardWare and softWare installation 
for static or permanent netWork connectivity may not be 
necessary for the output device. 

[0017] Additional objects and advantages of the present 
invention Will be apparent from the detailed description of 
the preferred embodiment thereof, Which proceeds With 
reference to the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIG. 1 is a block diagram of a pervasive output 
system that can implement the process and apparatus of the 
present invention. 

[0019] FIGS. 2A and 2B are block diagrams illustrating 
exemplary con?gurations of hardWare components of Wire 
less communication units. 

[0020] FIGS. 3A-3C illustrate various con?gurations and 
implementations of output controller With respect to an 
output device such as a printer. 

[0021] FIG. 4 is a How diagram of a pervasive output 
process of the present invention. 
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[0022] FIG. 5 is a How diagram of an exemplary imple 
mentation of a discovery process optionally included in the 
output process of FIG. 4. 

[0023] FIG. 6 is a How diagram of an exemplary client 
application process included in the output process of FIG. 4. 

[0024] FIG. 7 is a How diagram of an exemplary server 
application process utiliZed in the output process of FIG. 4. 

[0025] FIG. 8 is a How diagram of an exemplary ?nal 
output process for pervasive output. 

[0026] FIGS. 9A-9F shoW a series of exemplary graphical 
user interfaces (GUIs) rendered at different times on a 
display screen of an information apparatus. 

[0027] FIG. 10A is an exemplary block diagram of a 
conventional printing system or printer With a conventional 
printer controller. 

[0028] FIG. 10B is an exemplary block diagram of a 
conventional output system or an output device such as a 
printing system or printer that does not include a conven 
tional printer controller. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0029] Sets forth beloW are de?nitions of terms that are 
used in describing implementations of the present invention. 
These de?nitions are provided to facilitate understanding 
and illustration of implementations of the present invention 
and should in no Way be construed as limiting the scope of 
the invention to a particular example, class, or category. 

[0030] Objects 
[0031] An object may refer to a softWare and data entity, 
Which may reside in different hardWare environments or 
platforms or applications. An object may encapsulate Within 
itself both data and attributes describing the object, as Well 
as instructions for operating that data. For simplicity of 
discussion, an object may also include, for example, the 
concept of softWare components that may have varying 
granularity and can consist of one class, a composite of 
classes, or an entire application. 

[0032] It is important to note that the term object is not 
limited to softWare or data as its media. Any entity contain 
ing information, descriptions, attributes, data, instructions 
etc. in any computer-readable form or medium such as 
hardWare, softWare, ?les based on or including voice, text, 
graphics, image, or video information, electronic signals in 
analog or digital form, etc., are all valid forms of object 
de?nition. 

[0033] An object may also contain in one of its ?elds or 
attributes a reference or pointer to another object, or a 
reference or pointer to data and or content. (The terms 
reference and pointer may be used interchangeably herein.) 
Areference to an obj ect or any entity or content may include 
one or more, or a combination of, pointers, identi?ers, 
names, paths, addresses or any descriptions relating to a 
location Where an object, data, or content can be found. 
Examples of reference may include universal resource iden 
ti?er scheme (URI), uniform resource locator (URL), IP 
address, ?le names, directory pointers, softWare object and 
component pointers, and run-time address, among others. 
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[0034] By Way of example, a document object described 
in the present invention may contain or encapsulate one or 
more digital documents and/or one or more pointers or 
references to digital documents. Therefore, moving or pass 
ing document objects in connection With the present inven 
tion may include moving or passing (1) actual digital content 
or (2) reference to the actual content or (3) both. It Will be 
appreciated that the document object can be quite small and 
lightWeight if it does not also contain the digital document. 
These are examples of valid implementations and may be 
used in the description of present invention. Different imple 
mentations in different situations can be easily discerned and 
recogniZed by persons of ordinary skill in the art. 

[0035] An object can reside anyWhere in a netWork and 
can be transmitted to different environments, platforms, or 
applications. DoWnloading or transferring an object over the 
netWork may involve protocols such as ?le transfer protocol 
(FTP) or hypertext transfer protocol (http), among others. 
Transferring an object may also involve using messages or 
other methods through an object or component model. Three 
major objects used and described in present invention are 
output device object (or printer object in the case the output 
device is a printer), job object, and document object. 

[0036] Output Device Object (or Printer Object in the case 
the output device is a printer) 

[0037] An output device object may contain one or more 
attributes that may identify and describe, for example, the 
capabilities and functionalities of a particular output device 
such as a printer. An output device object may be stored in 
the memory component of an output device. As described 
beloW in greater detail, an information apparatus requesting 
output service may communicate With an output device. 
During such local service negotiation, at least a partial 
output device object may be uploaded to the information 
apparatus from the output device. By obtaining the output 
device object (or printer object in the case of a printer), the 
information apparatus may learn about the capability, com 
patibility, identi?cation, and service provided by the output 
device. 

[0038] As an example, an output device object or printer 
object may contain one or more of the folloWing ?elds and 
or attribute descriptions. Each of folloWing ?elds may be 
optional, and furthermore, each of the folloWing ?elds or 
attributes may or may not exist in a particular implementa 
tion (e.g., may be empty or NULL). 

[0039] Identi?cation of an output device (e.g., brand, 
model, registration, IP address etc.) 

[0040] Services and feature sets provided by an out 
put device (e.g., color or grayscale output, laser or 
inkjet, duplex, output quality, price per page, quality 
of service, etc.) 

[0041] The type of input languages, formats, and or 
output data (e.g., PostScript, PCL, XML, RTL, etc.) 
supported by an output device. 

[0042] Device speci?c or dependent pro?les (e.g., 
output device pro?les, printer pro?les, color pro?les, 
halftoning pro?les, communication pro?les etc.). 
Device pro?les may include information such as 
color tables, resolution, halftoning, dpi (dots-per 
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inch), bit depth, page size, printing speed, etc. One or 
multiple pro?les may exist. 

0043 Pa ment information on a luralit of services y P y 
provided by an output device. 

[0044] Information or security requirements and type 
of authentication an output device supports. 

[0045] Date and version of the output device object 
(e.g., printer object). 

[0046] Software components containing algorithms 
or instructions or data, Which may be uploaded to run 
in an information apparatus, as described With ref 
erence to FIG. 1. For example, a graphical user 
interface (GUI) softWare component may be 
uploaded to an information apparatus. The softWare 
component may be incorporated into or launched in 
the information apparatus by a client application of 
present invention to capture a user’s preferences 
(e.g., print quality, page layout, number of copies, 
number of card per page, etc.). The client application 
may capture these user preferences and create a job 
object, as described beloW. 

[0047] Pointer or reference to any one or more output 
device parameters (output device parameters include 
one or more of the above described output device 
object ?elds and or attribute descriptions). For 
example, a more up-to-date or original version of 
output device parameters may sometimes be stored 
in a netWork node. An output device or may include 
pointer or pointers to these output device parameters. 

[0048] Pointer or reference to another object or 
objects, including output device object, job object 
(described beloW) or document object. 

[0049] Job Object 

[0050] A job object may contain attributes and information 
that describe an output job. A user may provide some or all 
of these attributes, preferences and or information about the 
output job consciously by, for example, specifying his/her 
preference through a GUI or through defaults in his/her 
information apparatus. Alternatively or in combination, a job 
object may be obtained Without active user intervention. In 
one instance, default parameters may be provided, obtained, 
negotiated or calculated Without user knowledge. 

[0051] Examples of attributes and information contained 
in a job object may include one or more of the folloWing, 
among others. Each of folloWing ?elds may be optional, and 
furthermore, each of the folloWing ?elds or attributes may or 
may not exist in a particular implementation (e.g., may be 
empty or NULL): 

[0052] Preferences such as print quality, page layout, 
number of pages, number of cards per page, output 
siZe, color or grayscale, among others. 

[0053] Information on security, authentication, pay 
ment, subscription, identi?cation among others. 

[0054] Information on priority or quality of service. 

[0055] Status information of the output job or pro 
cess. 
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[0056] Job instructions such as queuing, cancellation, 
execution, output priority among others. 

[0057] Version or date of the job object. 

[0058] Sets of default parameters or instructions. The 
defaults may be stored in an output device, in the 
information apparatus, or in any netWork nodes. 

[0059] Pointer or reference to any one of the above 
mentioned information, instructions, preferences and 
defaults. 

[0060] Pointer or reference to another object or 
objects. 

[0061] Document Object 

[0062] A document object may contain attributes and 
?elds that describe a digital document and or reference or 
references to digital document or documents. The term 
digital document as used herein may refer to any digital 
content or data content that an output device may output. A 
digital document may contain text, graphics, image, sound, 
voice, forms, and video, among other content types. 
Examples of a digital document may be any one or combi 
nation of ?le types: HTML, VHTML, PostScript, PCL, 
XML, PDF, MS Word, PoWerPoint, JPEG, MPEG, GIF, 
PNG, WML, VWML, CHTML, HDML, ASCII, 2-byte 
international coded characters, etc. A digital document can 
be composed of any format, language, encoding, data or 
combination, and the digital document may be partially or 
totally proprietary or otherWise. A digital document may be 
used interchangeably With the term output content or data 
content in the descriptions of present invention. 

[0063] Adocument object may contain one or more of the 
folloWing attributes, ?elds, or descriptions. Each of the 
folloWing ?elds may be optional, and furthermore, each of 
the folloWing ?elds or attributes may or may not exist in a 
particular implementation (e.g., may be empty or NULL). 

[0064] The actual digital document or output content. 

[0065] Apointer or reference to a digital document or 
output content and or instructions of Where a digital 
document can be found and or retrieved. A digital 
document may be located in a user’s information 
apparatus, in an application, or anyWhere in a net 
Work node (e.g., in a content or ?le server). Using a 
pointer or reference to a digital document may 
reduce the siZe of the document object. Therefore, 
this may be bene?cial, for example, When passing or 
uploading a document object from information appa 
ratus to server application through a narroW band 
Width communication link. 

[0066] Date and version of the digital document. 

[0067] A history With the dates and descriptions of 
any changes, modi?cations, and updates made to the 
document since its creation. 

[0068] Descriptions and instructions for vieWing, 
obtaining, opening, interpreting, encoding, decod 
ing, compressing, decompressing, rendering, con 
verting, describing, processing, and manipulating the 
digital document. 

[0069] Status and state of the digital document. For 
example, one of the ?elds may provide priority or 
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instructions of When or Where to use the reference to 
digital document or the actual digital document itself 
if they are both contained in a document object. 

[0070] Pointer or reference to another object or 
objects. 

[0071] FIG. 1 is a block diagram of a pervasive output 
system 98 that can implement the process and apparatus of 
present invention. In one implementation, electronic system 
98 includes an information apparatus 100, an application 
server 110 and a content server 114 (sometimes referred to 
as “network nodes”) that are connected together through 
netWork 108. Electronic system 98 may also include an 
output device 106 that communicates With information 
apparatus 100 through a communication link 116. 

[0072] Network 108 generally refers to any type of Wire or 
Wireless link betWeen multiple computing devices. 
Examples of netWork 108 may include, but are not limited 
to, a local area netWork (LAN), a Wide area netWork (WAN), 
or a combination of netWorks. In one embodiment of the 
present invention, netWork 108 may include the Internet. In 
another embodiment, netWork 108 may contain multiple 
netWorks, including local area netWorks or Wide area net 
Works such as the Internet. 

[0073] Information apparatus 100 is a computing device 
With processing capability. In one embodiment, information 
apparatus 100 may be a mobile computing device such as 
palmtop computer, handheld device, laptop computer, per 
sonal digital assistant (PDA), smart phone, screen phone, 
e-book, Internet pad, communication pad, Internet appli 
ance, pager, digital camera, etc. It is possible that informa 
tion apparatus 100 may also include a static computing 
device such as a desktop computer, Workstation, server, etc. 

[0074] Information apparatus 100 may contain compo 
nents (not shoWn) such as a processing unit, a memory unit, 
a storage unit and an input/output control unit. Information 
apparatus 100 may also contain an interface (not shoWn) for 
interactions With users. The interface may be implemented 
in softWare or hardWare or a combination. Examples of such 
interfaces include, Without limitation, one or more of a 
mouse, a keyboard, a touch-sensitive or non-touch-sensitive 

screen, push buttons, soft keys, a stylus, a speaker, a 
microphone, etc. 

[0075] Information apparatus 100 typically contains at 
least one netWork communication unit that interfaces With 
other electronic devices such as other nodes in netWork 108 
or output device 106. The netWork communication unit may 
be implemented With hardWare (e.g., silicon chipsets, 
antenna), softWare (e.g., protocol stacks, applications) or a 
combination. Sometimes an information apparatus 100 may 
contain more than one communication unit in order to 
support different interfaces, protocols, and or communica 
tion standards With different devices and or netWork nodes. 
For example, information apparatus 100 illustrated in FIG. 
1 may communicate With output device 106 through a 
Bluetooth standard interface While communicating With 
other netWork nodes (e.g., content server 114 or application 
server 110) through a cellular telephone modem interface. 

[0076] Information apparatus 100 may be coupled to net 
Work 108 through Wired or Wireless connections, or a 
combination of them. As an example, information apparatus 
100 may subscribe to a Wireless data netWork in Which 
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packet data is transmitted through, for example, radio links 
betWeen information apparatus 100 and a plurality of base 
stations. AWireless communication connection may include 
a cellular telephone communication channel. As another 
example, information apparatus 100 may be connected to 
netWork 108 through Wired lines such as, Without limitation, 
telephone lines, Ethernet, WAN links (e.g., T1, T3, 56 kb, 
X25) or broadband connections (e.g., ISDN, Frame Relay 
and ATM), among others. 

[0077] In one embodiment of present invention, interface 
116 betWeen information apparatus 100 and output device 
106 is a Wireless interface. As an example, the Wireless 
interface may be a short-range radio interface such as those 
implemented according to the Bluetooth or IEEE 802.11 
standard. HoWever, the interface may be realiZed by other 
means of Wireless communication such as radio, infrared, 
ultrasonic or hydrophonic among others. The HomeRF 
Shared Wireless Access Protocol (SWAP) and one of many 
standards for cellular communication may constitute alter 
natives to the Bluetooth standard. Wired line connections 
such as serial or parallel interface, USB interface and ?re 
Wire (IEEE 1394) interface, among others, are also possible. 
Connection to a local netWork such as an Ethernet or a token 

Ring netWork, among others, may also be implemented in 
the present invention for local communication betWeen 
information apparatus 100 and output device 106. Exem 
plary hardWare components of communication units that 
may be used to implement Wireless interface betWeen the 
information apparatus 100 and output device 106 are 
described beloW With reference to FIGS. 2A and 2B. 

[0078] Information apparatus 100 may be a dedicated 
device (e.g., email terminal, Web terminal, digital camera, 
e-book, Web pads, internet appliances etc.) With functional 
ities that are pre-con?gured by manufacturers. Alternatively, 
information apparatus 100 may alloW users to install addi 
tional hardWare components and or application softWare to 
expand its functionality. 

[0079] Information apparatus 100 may contain a plurality 
of applications to implement its feature sets and function 
alities. As an example, a document broWsing application 103 
may be implemented to help a user vieW and perhaps edit, 
partially or entirely, digital documents Written in certain 
format or language (e.g., Page description language, markup 
language, etc.). Digital documents may be stored locally in 
the information apparatus 100 or in a netWork node (e.g., in 
content server 114). An example of a document broWsing 
application is an Internet broWser such as Internet Explorer, 
Netscape Navigator, or a WAP broWser. Such broWsers may 
use one or more standard protocols (e.g., HTTP, WAP, Web 
clipping, I-Mode, etc.) to retrieve and display digital content 
Written in mark-up languages such as HTML, WML, XML, 
CHTML, HDML, among others. Other softWare applica 
tions may also constitute examples of the document broWs 
ing application of the present invention. For example, a 
document editing softWare such as Microsoft WordTM also 
alloWs users to vieW and edit digital documents that have 
various ?le extensions (e.g., doc, rtf, html, XML etc.) 
Whether stored locally in the information apparatus or in a 
netWork node. 

[0080] In some instances restrictions may be imposed on 
the format or siZe of digital content that may be transmitted 
to information apparatus 100, such as When information 
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apparatus 100 has limited processing power, screen siZe, 
memory space, or a limited application, or when bandwidth 
is a valuable resource in the transmission link to information 
apparatus 100 (such as in some wireless data network). As 
a result, there are situations where a user may not be able to 
view on information apparatus 100 the full content of a 
digital document in its original form using a document 
browsing application. For eXample, some images, tables, 
graphics, fonts and formats in a digital document may be 
“clipped” out or completely or partially altered from the 
original content before or during the transmission process. 
Such restrictions may be, sometimes, imposed by a service 
providing the content, or by the application rendering the 
content, or by the user to avoid slow transmission etc. 

[0081] To address the difficulties described above, infor 
mation apparatus 100 includes a pervasive output client 
application 102 that provides pervasive output capability of 
the present invention. Client application 102 may include 
software and data that can be eXecuted by the processing unit 
of information apparatus 100. Client application 102 may be 
implemented as a stand-alone software application or as a 
part or feature of another application software, or in the form 
of device driver, which may be invoked, shared and used by 
other application software. Pervasive output client applica 
tion 102 may also have means to invoke other applications 
(e.g., a document browsing application, a communication 
manager, etc.) to provide certain feature sets, as described 
below. Client application 102 may be variously imple 
mented in an information apparatus 100 and may run on 
different operating systems or platforms. As an example, 
client application 102 may include one or more of the 
following functionalities: 

[0082] Obtain output device object as a result of 
communication or negotiation with output device 
106. 

[0083] Obtain document object (1) from user input or 
selection, or (2) from other applications (e.g., a 
document browsing application) residing in the 
information apparatus 100. 

[0084] Coordinate with a server application 112 
residing in application server 110 to manage the 
process of communication and transmission of 
objects or data to and from application server 112. 

[0085] Coordinate with output device 106 that 
include an output controller 104 to manage the 
process of transmitting output data (or print data in 
the case of printers) received from the server appli 
cation 112 for output. 

[0086] The client application may also optionally com 
prise one or more of the following functionalities: 

[0087] Communicate directly or indirectly (such as 
through an operating system or component or object 
model or message, etc.) with other applications 
residing in the same information apparatus 100 to 
obtain objects, data, and or content needed, or relat 
ing to the pervasive output process of present inven 
tion. 

[0088] Directly or indirectly manage and utiliZe func 
tionalities provided by hardware components resid 
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ing in its host information apparatus such as the 
communication unit, storage unit, memory unit, etc. 

[0089] Provide a graphical user interface (GUI) in its 
host information apparatus 100 to interact with user. 

[0090] Obtain job object. Job object may be obtained 
(1) by user input through a GUI, or (2) by using 
default values stored in a network node or in the 
output device, or (3) the combination of the above. 
Default values may be pre-set or may be obtained 
calculated or generated by the client application as 
result of communication or negotiation between cli 
ent application 102, output device 106 and or server 
application 112. 

[0091] Launch or provide an interface, session or 
emulation for server application 112. 

[0092] Further process output data or print data 
received from server application 112 before sending 
the data to output device 106 for ?nal output. The 
processing may include converting the output data 
into a form (e.g., format, language, or instruction) 
more acceptable to or compatible with the associated 
output device 106. The processing may also include 
at least in part one or more raster image processing 
operations such as rasteriZation, scaling, color man 
agement, color conversion, halftoning, compression, 
decompression, etc. 

[0093] Launch, invoke, integrate or involve a helper 
application to assist at least in part in the processing 
of the output data. 

[0094] The above functionalities and process of pervasive 
output client application 102 are described in further detail 
in the pervasive output process with reference to FIG. 4. 

[0095] Output device 106 is an electronic system capable 
of outputting digital content or data content regardless of 
whether the output medium is a substrate (e.g., paper), 
display, projection, or sound. A typical eXample of output 
device 106 may be a printer, which outputs digital docu 
ments containing teXt, graphics, image or any combination 
onto a substrate. Output device 106 may also be a display 
device capable of displaying still images or video, such as, 
without limitation, televisions, monitors, and projectors. 
Output device 106 can also be a device capable of outputting 
sound. Any device capable of playing or reading digital 
content in audio (e.g., music) or data (e.g., teXt or document) 
formats is also a possible output device 106. A printer 
(including a faX machine, copier, etc.) is frequently referred 
to herein as the eXemplary output device 106. However, it 
should be recogniZed that the present invention applies also 
to output device 106 other than printers. 

[0096] Outputting a data content or output content at an 
output device (eg printers, display devices, projection 
devices, sound output devices etc.) includes rendering the 
output content on a speci?c output medium (e.g., papers, 
display screens etc). For eXample, rendering an output 
content at a printer generates image on a substrate; rendering 
an output content at a display device generates image on a 
screen; and rendering an output content at an audio output 
device generates sound. 

[0097] A conventional printing system includes three 
basic components: a raster image processor, a memory 
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buffer, and a marking engine. The raster image processor 
converts digital content into a raster suitable for printing; the 
memory buffer holds the rasteriZed image ready for printing; 
and the marking engine transfers colorant to a substrate (e.g., 
paper). 
[0098] Marking engine may use any of a variety of dif 
ferent technologies to transform a rasteriZed image to paper 
or other media or, in other Words, to transfer colorant to a 
substrate. The different marking or printing technologies that 
may be used include both impact and non-impact printing. 
Examples of impact printing may include dot matrix, tele 
type, daisyWheel, etc. Non-impact printing technologies 
may include inkjet, laser, electrostatic, thermal, dye subli 
mation, etc. 

[0099] The marking engine and memory buffer of a printer 
form its printer engine, Which may also include additional 
circuitry and components, such as ?rmWare, softWare or 
chips or chipsets for decoding and signal conversion, etc. 
Input to a printer engine is usually a ?nal rasteriZed print 
data that is generated by the raster image processor. Such 
input is usually device dependent and printer speci?c. The 
printer engine may take this device dependent input and 
generate output pages. 

[0100] FIG. 10A illustrates an exemplary block diagram 
of one conventional printing system or printer 1000A that 
includes a printer controller 1010, a memory buffer 1004, 
and a marking engine 1006. The printer controller 1010 
includes an interpreter 1001 and a raster image processor 
1002. 

[0101] The Raster image processor (RIP) may be located 
Within an output device itself (as shoWn by raster image 
processor 1002 in FIG. 10A) or externally implemented as 
hardWare, softWare, or a combination (not shoWn). As an 
example, RIP may be implemented in a softWare application 
or device driver in the information apparatus 100. ARIP may 
also reside Within a printer controller 1010 (as shoWn by 
raster image processor 1002 in FIG. 10A), a print server or 
an output controller 104 of present invention. Examples of 
raster image processing operations may include image and 
graphics interpretation, rasteriZation, scaling, segmentation, 
color space transformation, image enhancement, color cor 
rection, halftoning, compression etc. 

[0102] When a RIP 1002 is located inside an output device 
106, the RIP 1002 is usually included in a printer controller 
1010 (as shoWn in FIG. 10A). Aprinter controller 1010 may 
interpret, convert or rasteriZe input print data in the form of 
a page description language (e.g., PostScript, PCL), markup 
language (e.g., XML) or other special document format or 
language into a ?nal format, language or instructions that 
printer engine 1008 can understand. 

[0103] A variety of other page description languages, 
markup languages, image formats, graphic formats, and ?le 
formats may be used as input print data to a printer 1000A 
or output device 106. Examples of possible inputs other than 
PostScript and PCL may include Without limitation, EMF, 
XML, HTML, among many others. Some printer manufac 
turers may also employ a combination of proprietary or 
non-proprietary page description languages, markup lan 
guages, ?le formats, graphics and image formats, color 
spaces, meta?les, encoding, decoding, compression or 
decompression etc. for the print data. The print data sent to 
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a printer With printer controller 1010 is usually an interme 
diate description of a digital document that may require 
further interpretation, processing or conversion before the 
print data can be sent to a printer engine 1008 for output. A 
printer controller 1010 may interpret and process the input 
intermediate print data into a ?nal format that can be 
understood by the printer engine 1008. Regardless of the 
type of print data, conventionally, a user may need a 
device-speci?c driver in his or her information apparatus 
100 in order to output the proper language, format, or ?le 
that can be accepted by a speci?c printer or output device 
106 

[0104] FIG. 10B shoWs another exemplary conventional 
output system or an output device 1000B. An output system 
or output device may include one or more of a printing 
system or device, a display system or device, a projection 
system or device, or a sound system or device. In the case 
that the output system or device is a printer, the printer With 
reference to FIG. 10A does not have a printer controller 
1010. A typical example of printer 1000B is a loWer-cost 
inkjet printer. RIP operations in this example may be imple 
mented in a softWare application or device driver in an 
information apparatus 100 that outputs to such a printer 
1000B. Conventionally, a device-speci?c driver or applica 
tion may need to reside in the information apparatus 100 to 
rasteriZe and convert the digital document from its original 
format into ?nal print data (for example a compressed 
CMKY data With one or more bits per pixel) that can be 
understood by a particular printer engine 1008B. 

[0105] Regardless of type or sophistication level, different 
output devices 106 conventionally need different printer 
drivers or output management applications in the informa 
tion apparatus 100 to provide output capability. Some 
mobile devices may have limited memory and processing 
poWer to store or process multiple device drivers. It may also 
be infeasible to install or preinstall multiple device depen 
dent or speci?c printer drivers in such mobile devices. In 
pervasive output operations of the present invention 
described beloW, various device speci?c drivers or applica 
tions may be available and may be executed completely or 
partially in a remote application server 110, thereby reduc 
ing the Workload of information apparatus 100 and realiZing 
device-independent pervasive output. 

[0106] In one implementation, output device 106 includes 
at least a communication unit or adapter to interface With 
information apparatus 100, as described beloW in greater 
detail. Output device 106 may sometimes include more than 
one communication unit in order to support different inter 
faces, protocols, or communication standards With different 
devices. For example, output device 106 may communicate 
With a ?rst information apparatus 100 through a Bluetooth 
interface While communicating With a second information 
apparatus 100 through a parallel interface, and so on. 
Exemplary hardWare components of a Wireless communi 
cation unit are described beloW With reference to FIGS. 2A 
and 2B. 

[0107] Output device 106 may also include an output 
controller 104 to help manage communication and negotia 
tion processes With information apparatus 100. Output con 
troller 104 may be dedicated hardWare or softWare or 
combination of both for at least one output device 106. 
Output controller 104 may also be integrated, installed, or 
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connected externally to one or more output devices 106. In 
such cases the output controller 104 may sometimes be 
referred to as print server or output server. 

[0108] The difference betWeen output controller 104 and 
printer controller 1010 should be noted. Printer controller 
1010 and output controller 104 are both controllers and are 
both dedicated hardWare and or softWare for at least one 
output device 106. Output controller 104 refers to a con 
troller With feature sets, capabilities, and functionalities of 
the present invention. Printer controller 1010 may contain 
functions such as interpreting an input page description 
language, raster image processing, and queuing, among 
others. Output controller 104 may also contain partially or 
all the features of a printer controller 1010, plus the feature 
set, functionalities, capabilities, and processes of present 
invention. 

[0109] In one embodiment, output controller 104 does not 
include a communication unit, but rather utiliZes or manages 
a communication unit residing in the associated output 
device 106. In another embodiment, output controller 104 
may include or provide a communication unit to output 
device 106. For example, an output controller 104 With a 
Wireless communication unit may be installed internally or 
connected externally to a legacy printer to provide it With 
Wireless communication capability that Was previously lack 
mg. 

[0110] FIGS. 3A-3C shoW exemplary implementations of 
output controller 104 to illustrate that it may be implemented 
in a variety of Ways. The output controller 104 may be 
connected externally to an output device 106 or integrated 
internally into the output device 106. FIG. 3A shoWs that 
output controller 104 may be implemented as a circuit board 
or a card that is installed inside an output device 106 and 
may include softWare, hardWare, or both. FIG. 3C shoWs 
that output controller 104 may be implemented as an exter 
nal box or station that is Wired or Wirelessly connected to an 
output device 106. Such an external box or station may 
contain its oWn user interface. One example of such an 
implementation is a print server connected to an output 
device 106. FIG. 3B shoWs another con?guration in Which 
the functionalities of output controller 104 may be integrated 
into an existing printer controller 1010 (referred to as 
“combined controller”) Which can be internally or externally 
(not shoWn) connected to output device 106. A combined 
controller 104B has functionalities of both printer controller 
1010 (e.g., input interpretation and or raster image process 
ing) and output controller 104 of the present invention. 
Under this con?guration, the functionalities of output con 
troller 104 and printer controller 1010 may share the same 
resources, such as processing unit, memory unit, etc. 

[0111] Other possible implementations of output control 
ler 104 may include, for example, a conventional personal 
computer (PC), a Workstation, and an output server or print 
server. In these cases, the functionalities of output controller 
104 may be implemented using application softWare 
installed in a computer (e.g., PC, server, or Workstation), 
With the computer connected With a Wired or Wireless 
connection to an output device 106. Using a PC, server, 
Workstation, or other computer to implement the feature sets 
of output controller 104 With application softWare is just 
another possible embodiment of the output controller 104 
and in no Way departs from the spirit, scope and process of 
the present invention. 
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[0112] Regardless of its manner of implementation, the 
output controller 104 Will usually include hardWare, soft 
Ware, or a combination. For example, an output controller 
104 may include components using one or more or combi 
nations of an application-speci?c integrated circuit (ASIC), 
a digital signal processor (DSP), a ?eld programmable gate 
array (FPGA), ?rmWare, system on a chip, and various 
communication chip sets. Output controller 104 may also 
contain embedded processors With softWare components or 
embedded application softWare to implement its feature sets, 
and functionalities. 

[0113] Output controller 104 may contain an embedded 
operating system. With an operating system, some or all 
functionalities and feature sets of the output controller 104 
may be provided by application softWare managed by the 
operating system. Additional application softWare may be 
installed or upgraded to neWer versions in order to, for 
example, provide additional functionalities or bug ?xes. 

[0114] Output controller 104 typically includes a memory 
unit, or may share a memory unit With, for example, printer 
controller 1010. The memory unit, such as ROM, RAM, 
?ash memory and disk drive among others, may provide 
persistent or volatile storage. The memory unit may store 
objects, codes, instructions or data (collectively referred to 
as softWare components) that implement the functionalities 
of the output controller 104. Part of the softWare components 
(e.g., the printer object) may be uploaded to information 
apparatus 100 during a data output operation. 

[0115] Functionalities and components of output control 
ler 104 for the purpose of providing pervasive output may 
include: 

[0116] Input components and operations for receiv 
ing service requests from a plurality of information 
apparatuses 100. 

[0117] Storage components and operations for stor 
ing partial or the entire printer or output object in a 
memory component. 

[0118] Transmission components and operations for 
transmitting partial or the entire printer or output 
object to the information apparatus 100 requesting 
pervasive output service. The output controller 104 
may transmit the output device object in one or 
multiple sessions. 

[0119] Receiving components and operations for 
receiving output data (e.g., print data) from infor 
mation apparatus 100 and sending the data to output 
device 106 or output engine (or printer engine) 1008. 

[0120] In addition to the above functionalities, output 
controller 104 may further optionally include one or more of 
the folloWing: 

[0121] Response components and operations to 
respond to service request from an information appa 
ratus 100 (e.g., in a discovery process, described 
beloW) by providing at least a partial output device 
object (e.g., printer object for printers). 

[0122] Broadcast components and operations to 
broadcast or advertise the services provided by a host 
output device 106 to an information apparatus 100 
that may request such services. 
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[0123] Payment components and operations for 
implementing payment processing and management 
functions by, for example, calculating and process 
ing payments according to the services requested or 
rendered to a client (information apparatus 100). 

[0124] Components and operations for implementing 
job management functionalities such as queuing and 
spooling among others. 

[0125] User interface components and operations for 
providing a user interface (e. g., display screen, touch 
button, soft key, etc.) When it is implemented as an 
external box connected to an output device 106. 

[0126] Security components and operations for 
implementing security or authentication procedures. 
For example, the output controller 104 may store in 
its memory component (or shared memory compo 
nent) an access control list, Which speci?es What 
device or user may obtain service from its host (or 
connected) output device 106. Therefore, an autho 
riZed information apparatus 100 may gain access 
after con?rming With the control list. 

[0127] Processing components and operations to fur 
ther process the output data. The processing of the 
output data may include converting the output data 
into a form (e.g., format, language, and or instruc 
tion) at least more acceptable to or compatible With 
the associated output device 106 or output engine or 
printer engine 1008. The processing may also 
include at least in part one or more raster image 
processing operations such as rasteriZation, scaling, 
color management, color conversion, halftoning, 
compression, decompression etc. 

[0128] When output controller 104 is implemented as 
?rmWare, or an embedded application, the con?guration and 
management of the functionalities of output controller 104 
may be optionally accomplished by, for example, using 
controller management softWare in a host computer. A host 
computer may be a desktop personal computer (PC), Work 
station, or server. The host computer may be connected 
locally or through a netWork to the output device 106 or the 
controller 104. Communication betWeen the host computer 
and the output controller 104 can be accomplished through 
Wired or Wireless communication. The management appli 
cation softWare in the host computer can manage the set 
tings, con?gurations, and feature sets of the output controller 
104. Furthermore, host computer’s con?guration application 
may doWnload and or installed application softWare, soft 
Ware components and or data to the output controller 104 for 
the purpose of upgrading, updating, and or modifying the 
features and capabilities of the output controller 104. 

[0129] Output device 106 in one implementation includes 
or is connected to output controller 106 described above. 
Therefore, functionalities and feature sets provided by out 
put controller 106 are automatically included in the func 
tionalities of output device 106. The output device 106 may, 
hoWever, implement or include other controllers and/or 
applications that provide at least partially the features and 
functionalities of the output controller 104. 

[0130] Therefore, the output device 106 may include some 
or all of the folloWing functionalities: 
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[0131] Components and operations to receive mul 
tiple service requests or queries (e.g., a service 
request, a data query, an object query etc.) from a 
plurality of information apparatus 100 and properly 
respond to them by returning softWare components, 
Which may contain data, codes, instructions and/or 
objects. 

[0132] Components and operations to receive, from 
information apparatus 100 device-speci?c output 
data containing the digital document intended for 
output. 

[0133] Components and operations to output ?nal 
output data or print data on a substrate or in another 
medium such as display screen. 

[0134] An output device may further comprise optionally 
one or more of the folloWing functionalities: 

[0135] Components and operations for establishing 
and managing a communication link With an infor 
mation apparatus 100 requesting service; 

[0136] Components and operations to store and/or 
further process input print data or output data. 

[0137] Components and operations for storing partial 
or the entire output device object (e.g. printer object) 
in a memory component. 

[0138] Components and operations to advertise or 
broadcast services provided or available to an infor 
mation apparatus 100 that may request such services. 

[0139] Components and operations for implementing 
payment processing and management functions by, 
for example, calculating and processing payments 
according to the services requested by or rendered to 
a client (information apparatus 100). 

[0140] Components and operations for implementing 
job management functionalities such as queuing and 
spooling among others. 

[0141] Components and operations for providing a 
user interface (e.g., display screen, touch button, soft 
key, poWer sWitch, etc.). 

[0142] Components and operations for implementing 
security or authentication procedures. For example, 
the output device 106 may store in its memory 
component (or a shared memory component) an 
access control list, Which speci?es What device or 
user may obtain service from it. Therefore, an autho 
riZed information apparatus 100 may gain access 
after con?rming With the control list. 

[0143] Components and operations to process the 
output data. The processing of the output data may 
include converting the output data into a form (e.g., 
format, language, and or instruction) more accept 
able or compatible to the associated printer controller 
1010, output engine or printer engine 1008. The 
processing may also include at least partially one or 
more raster image processing operations. 

[0144] Application server 110 is a node on netWork 108. 
An application server 110 may include computing capabil 
ity, data storage capability, and mechanisms for servicing 
requests from a plurality of client computers (referred to as 




























