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BACKGROUND OF THE INVENTION 

0006. The assignee has developed mobile or cellular tele 
phones, Personal Data Assistants (PDAs) and other mobile 
telecommunication devices, with the ability to print hard 
copies of content, Such as images or information stored or 
accessed by the device, (see for example, U.S. Pat. No. 6,405, 
055, filed on Nov. 9, 1999). Likewise, the assignee has also 
designed digital cameras with the ability to print captured 
images with an in-built printer (see for example, U.S. Pat. No. 
6,750,901, filedon Jul.10, 1998). As the prevalence of mobile 
telecommunications devices increases, the functionality of 
these devices is further enhanced by the ability to print hard 
copies. 
0007 As these devices are portable, they should be com 
pact for user convenience. Accordingly, any printer incorpo 
rated into the device needs to maintain a small form factor. 
Also, the additional load on the battery should be relatively 
Small. Furthermore, the consumables (such as ink, paper, etc.) 
should be relatively inexpensive and simple to replenish. It is 
these factors that strongly influence the commercial Success 
or otherwise of products of this type. 
0008. The assignee of the present invention has also devel 
oped the Netpage system for enabling interaction with com 
puter software using a printed interface and a proprietary 
stylus-shaped sensing device. As described in detail in U.S. 
Pat. No. 6,792,165, filed on Nov. 25, 2000 and U.S. patent 
application Ser. No. 10/778,056, filed on Feb. 17, 2004, a 
Netpage pen captures, identifies and decodes tags of coded 
data printed onto a Surface Such as a page. In a preferred 
Netpage implementation, each tag encodes a position and an 
identity of the document. By decoding at least one of the tags 
and transmitting the position (or a refined version of the 
position, representing a higher resolution position of the pen) 
and identity referred to by the decoded tag, a remote computer 
can determine an action to perform. Such actions can include, 
for example, causing information to be saved remotely for 
Subsequent retrieval, downloading of a webpage for printing 
or display via a computer, bill payment or even the perfor 
mance of handwriting recognition based on a series of loca 
tions of the Netpage pen relative to the surface. 
0009. When printing a Netpage, a printer in a mobile tele 
communications device can print the Netpage tags simulta 
neously with visible user information. The association 
between the tags and information can already exist on a 
remote Netpage server, Such as where the printer is printing a 
fully rendered page (including tags) provided by the Netpage 
server or another computer. Alternatively, the mobile tele 
communications device can generate the tags (or source them 
remotely) and define an association between the tags and user 
information. The association is then recorded in the remote 
Netpage server. 
0010 A problem with these options is that they require the 
mobile telecommunications device to include Netpage tag 
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printing capabilities. This requires an additional row of print 
noZZles in the printhead, and reduces the amounts of ink that 
can be stored for non-tag use. Whilst this is less of an issue 
with large, mains-powered printers, it can be an issue in Small 
form-factor articles such as mobile telecommunications 
devices. Alternatively, the mobile telecommunications device 
can be configured to print on print media that is pre-printed 
with Netpage tags. That way the printer need only print the 
user information and record an association between the vis 
ible information and the pre-printed tags. 
0011. It is desirable to provide functional applications 
making use of the mobile telecommunications device. Such 
applications can include, for example, mobile printing appli 
cations, linking, capturing and/or printing generic or specific 
objects to a print medium, and many other applications pro 
viding functionality to the mobile telecommunications device 
and various uses of types of print media. 

SUMMARY OF THE INVENTION 

0012. In one particular, but non-limiting, aspect, an 
M-Print device is a mobile device such as a telephone or PDA 
which incorporates a printer. Paper is either manually pre 
sented or auto-fed from a cartridge, depending on device form 
factor. The printer may or may not print tags, for example 
infrared tags, and the printer or a sensor detects tags printed, 
for example pre-printed, onto blank media. The paper path 
either includes a tag reader, or it includes a simpler sensor for 
reading a linear data track on the card. The data track can 
encode the same identifier as the tags. Reading the identifier 
allows the M-Print device to associate the card's graphic 
and/or interactive content with the identifier. This allows sub 
sequent interactions with the card to be properly interpreted. 
The graphic and/or interactive content is stored on a network 
based server, indexed by the identifier. 
0013. It should be noted that the media identifier (i.e. print 
media identifier) may correspond to a range of 2D coordi 
nates without an explicit single media identifier. Hence, ref 
erence to the media identifier is to be read as a reference to an 
explicit or defined one or more media identifiers, or, as a 
reference to a range of 2D coordinates. 
0014. The device also optionally incorporates a pointer. 
The pointer may be used to click on a hyperlink, but generally 
doesn't operate at a Sufficiently high rate to capture motion. 
Alternatively, the telephone may incorporate a fully-func 
tional Netpage-type pen. Even when the M-Print device 
doesn’t incorporate a pointer, the user can interact with 
printed cards by feeding them through the paper path. The 
data track reader or tag reader in the paper path extracts the 
identifier, which allows the device to identify the graphic 
and/or interactive content of the card, and object(s) linked to 
the card. Not all M-Print cards have to be produced by an 
M-Print device. For example, pre-printed M-Print cards of a 
collectible or promotional nature may be included in cereal 
packets or magazines. And even blank media may bear adver 
tising on the reverse side. Not all M-Print cards have to be 
interacted with via a pointer in an M-Print device. They can be 
interacted with via any device, or another scanning device 
altogether which can read the data track or an application 
specific printed barcode. 
0015. An M-Print card acts as a token for the graphic 
and/or interactive content of the card, including any objects 
linked to the card. A user can easily obtain the original digital 
content of the card by clicking on the card or virtually scan 
ning the card through the paper path. For example, a photo 
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acts as a token for the original digital image, and a business 
card acts as a token for the contact details linked to the card. 
By acting as a token for its own content, a card allows a user 
to obtain a perfect re-print. In addition to the identifier, the 
data track and the tags encode a digital signature which allows 
the card to be authenticated. This has two purposes. Firstly, it 
allows a blank card to be authenticated during printing to 
prevent the use of non-sanctioned blanks. Secondly, it allows 
a card to be authenticated when used as a token, to prevent 
fraudulent access to the content of the card or objects linked 
to the card. 
0016 Various applications are possible using aspects, 
components or features of the mobile telecommunications 
device and associated coded print medium. Such applications 
can include mobile printing applications, linking, capturing 
and/or printing generic or specific objects to a print medium, 
and many other applications providing practical uses for the 
coded print medium and/or the mobile telecommunications 
device. Various particular applications are herein described. 
0017. In a first aspect the present invention system for 
printing video information on a print medium, the system 
comprising: 

0.018 
prises: 
0019 a printer module to print the video information 
on the print medium; and, 

0020 a sensor module to sense a print media identi 
fier of the print medium. 

0021 Optionally information associated with the video 
information is optionally stored in an archives. 
0022 Optionally the sensor module is used to link the 
video information to the print media identifier. 
0023 Optionally the print medium is provided with coded 
data in a format, the coded data encoding information, at least 
some of the information being indicative of the print media 
identifier. 
0024 Optionally the format is a linear pattern. 
0025 Optionally the information is further indicative of a 
two-dimensional coordinate grid, and the format is a two 
dimensional pattern. 
0026. Optionally the printer module prints at least some of 
the coded data on the print medium. 
0027 Optionally the system further including use of a 
database to store an association of the video information with 
the print media identifier. 
0028 Optionally the print medium is provided with first 
coded data in a first format and second coded data in a second 
format, the first coded data encoding first information and the 
second coded data encoding second information, at least 
some of the first information being indicative of the print 
media identifier, the first format being a linear pattern, at least 
Some of the second information being indicative of the print 
media identifier and of a two-dimensional coordinate grid, the 
second format being a two-dimensional pattern. 
0029 Optionally the database is at least one of stored 
locally at the mobile telecommunications device and stored 
remotely at a server. 
0030 Optionally the mobile telecommunications device 
including: 

0.031 a media feed path, such that when the print 
medium is presented in the media feed path at least some 
of the coded data is read using the sensor module, and 
the print media identifier is determined using the at least 
Some read coded data. 

a mobile telecommunications device which com 
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0032. Optionally information associated with the video 
information can be subsequently retrieved from the archive 
using the print media identifier. 
0033) Optionally the print medium includes at least one 
interactive element associated with a linked object, and the 
linked object is associated with a region of the print medium 
using the second coded data, and the linked object is stored in 
an object repository. 
0034. Optionally printing requires paying for the video 
information using the mobile telecommunications device. 
0035. Optionally the information is further indicative of at 
least part of a digital signature associated with the print media 
identifier, the sensor module determining, by reading at least 
Some of the coded data, at least part of the digital signature, 
and the printer module printing, if the digital signature is 
authentic, the video information. 
0036) Optionally the printed video information is a per 
mission token readable using the sensor module to at least one 
of retrieve information associated with the video information 
from the archive; receive video via the mobile telecommuni 
cations device; receive a video file; receive streaming video; 
initiate payment for the video information; initiate payment 
for video associated with the video information; select a 
Video channel; select a video source; select a television chan 
nel; obtain a copy of the video information; and gain access to 
a CSOUC. 

0037 Optionally printing the video information causes 
information associated with the video information to be 
archived. 
0038 Optionally the information associated with the 
video information includes one or more of the video infor 
mation; a visual description of the video information; a video 
clip; an image of the video information; an interactive 
description of the video information; contents of the video 
information; a video stream; a video track; a video channel; 
recorded video; synthesized video; an animation; a video 
effect; a video source; a television channel; a television sta 
tion; and video information details. 
0039. Optionally the video information includes at least 
one of television program information; movie information; 
lyrics; words of a song, musical notes; a musical score; a song 
title; a movie title; a program title; information about a video; 
a name of a musician; a name of a producer, a name of a 
director, a name of an actor, and information about a person. 
0040. Optionally the video information is associated with 
Video played on the mobile telecommunications device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0041 An example embodiment of the present invention 
should become apparent from the following description, 
which is given by way of example only, of a preferred but 
non-limiting embodiment, described in connection with the 
accompanying figures. 
0042 FIG. 1 illustrates an example High Level Architec 

ture; 
0043 FIG. 2 illustrates example M-Doc Retriever Com 
ponents; 
0044 FIG. 3 illustrates an example Nugget Generation 
Service; 
004.5 FIG. 4 illustrates an example Player: 
0046 FIG. 5 illustrates an example PlayRequest; 
0047 FIG. 6 illustrates example Values, Types and Cat 
egories; 
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0048 FIG. 7 illustrates an example interactive business 
card; 
0049 FIG. 8 illustrates an example Player Sequence; 
0050 FIG. 9 illustrates an example RequestRouter and 
related classes; 
0051 FIG. 10 illustrates an example UserRequestRouter; 
0.052 FIG. 11 illustrates a typical arrangement of routers 
and player agents in a Netpage system; 
0053 FIG. 12 illustrates example Capability and Request 
Propagation; 
0054 FIG. 13 illustrates an example Capability Aggrega 
tion; 
0055 FIG. 14 illustrates an example Capability Transfor 
mation; 
0056 FIG. 15 illustrates example PlayerProfiles; 
0057 FIG. 16 illustrates an example Printed Interface for 
selecting the current player profile; 
0058 FIG. 17 illustrates example PlayRequests embed 
ded in an interactive document; 
0059 FIG. 18 illustrates an example Request Routing: 
0060 FIG. 19 illustrates an example Synchronous Mes 
Saging Sequence Diagram; 
0061 FIG. 20 illustrates an example Asynchronous Mes 
saging Communication Sequence; 
0062 FIG. 21 illustrates an example Streaming Messag 
ing Sequence; 
0063 FIG. 22 illustrates an example Interactive Messag 
ing Sequence; 
0064 FIG. 23 illustrates an example Hybrid Messaging 
Sequence; 
0065 FIG. 24 illustrates an example Player Session 
Sequence Diagram; 
0066 FIG. 25 illustrates an example Player Session 
Detailed Sequence Diagram; 
0067 FIG. 26 illustrates an example Desktop Player 
Deployment; 
0068 FIG. 27 illustrates an example Short-Range Thin 
Mobile Player Deployment; 
0069 FIG. 28 illustrates an example Long-Range Thin 
Mobile Player Deployment; 
(0070 FIG.29 illustrates an example SmartMobile Player; 
0071 FIG. 30 illustrates an Object association being dis 
played in a physical Player Device; 
0072 FIG. 31 illustrates an Object association being dis 
played in the Explorer application; 
0073 FIG. 32 illustrates a Creation of an impression 
object association; 
0074 FIG.33 illustrates an example Tagged Sticker; 
(0075 FIG. 34 illustrates an example Reusable Sticker; 
(0076 FIG. 35 illustrates an example Sticker with “Con 
firm Action'; 
(0077 FIG. 36 illustrates an example Sticker with limited 
interactive areas to prevent accidental invocation of destruc 
tive operations; 
(0078 FIG.37 illustrates example Category Specific Stick 
ers; 
(0079 FIG.38 illustrates an example Swipe based printed 
toolbar for creating impression associations; 
0080 FIG. 39 illustrates an example Swipe Based Sticker 
with Transparent Region; 
I0081 FIG. 40 illustrates an example Swipe Based Sticker 
with Graphics over the Transparent Region; 
I0082 FIG. 41 illustrates an example Impression Associa 
tions Object Model; 
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0083 FIG.42 illustrates example Field Associations in the 
Netpage Server; 
0084 FIG. 43 illustrates an example Object Association 
Sample Application; 
0085 FIG. 44 illustrates an example Underlying Form; 
I0086 FIG. 45 illustrates an example Overlayed Form: 
I0087 FIG.46 illustrates an example Printed Contacts with 
Phone Numbers: 
0088 FIG. 47 illustrates an example State machine for 
basic clipboard interaction; 
0089 FIG. 48 illustrates an example interactive Netpage 
card with common operations; 
0090 FIG. 49 illustrates an example State machine for 
operation based clipboard; 
0091 FIG. 50 illustrates simultaneously supporting both 
object first and command first models; 
0092 FIG. 51 illustrates example Single use clipboard 
entries; 
0093 FIG. 52 illustrates an example Single-use clipboard 
with timeouts; 
0094 FIG. 53 illustrates an example Multi-use clipboard 
with timeouts; 
0095 FIG. 54 illustrates an example Interactive card for 
selecting a printer; 
0096 FIG.55 illustrates example Field details of printer 
selection card; 
0097 FIG. 56 illustrates an example Netpage form con 
taining various commands; 
0098 FIG. 57 illustrates an example Command form 
showing details of office printer field; 
0099 FIG. 58 illustrates an example SMS Based Down 
loadable Content Purchase; 
0100 FIG. 59 illustrates an example Netpage Play 
Sequence for Previewing a Ringtone; 
0101 FIG. 60 illustrates an example Using play requests 

to deliver the product; 
0102 FIG. 61 illustrates an example Using play requests 
to purchase the product, and traditional delivery; 
0103 FIG. 62 illustrates an example Hybrid approach 
using traditional delivery on the last hop to the handset: 
0104 FIG. 63 illustrates an example Load card; 
0105 FIG. 64 illustrates an example Validating an ID: 
0106 FIG. 65 illustrates an example High level printing 
Sequence; 
0107 FIG. 66 illustrates an example High level sequence 
diagram for uploading from a mobile device; 
0108 FIG. 67 illustrates an example High level sequence 
diagram for downloading to a mobile device, using a SMS 
alert to trigger the download; 
0109 FIG. 68 illustrates an example Sequence fragment 
showing the processing of Scanned ID: 
0110 FIG. 69 illustrates an example Local Photo Printing 
Sequence; 
0111 FIG.70 illustrates an example Printing Uploads to a 
Photo Archive; 
0112 FIG. 71 illustrates an example Capturing a Netpage 
document via printing: 
0113 FIG.72 illustrates an example Business Card; 
0114 FIG. 73 illustrates example Business Card Phone 
Number Fields: 
0115 FIG. 74 illustrates an example Business Card Fax 
Field; 
0116 FIG. 75 illustrates an example Business Card Web 
URL Field; 
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0117 FIG. 76 illustrates example Business Card SMS and 
MMS Fields: 
0118 FIG. 77 illustrates an example Business Card Email 
Field; 
0119 FIG. 78 illustrates an example Street Address Field; 
I0120 FIG. 79 illustrates an example Business Card Photo 
and Name Field; 
I0121 FIG.80 illustrates an example Business Card Iden 
tifier Field; 
0.122 FIG. 81 illustrates an example Printed photo card; 
(0123 FIG. 82 illustrates example Interactive fields for 
photo card; 
0.124 FIG. 83 illustrates an example Scanning of an 
M-Print printout; 
0.125 FIG. 84 illustrates an example Sequence diagram 
for generating Netpage clicks from a mobile device GUI: 
0.126 FIG. 85 illustrates a schematic representation of the 
modular interaction in a printer/mobile phone; 
I0127 FIG. 86 illustrates a schematic representation of the 
modular interaction in a tag sensor/mobile phone; 
I0128 FIG. 87 illustrates a schematic representation of the 
modular interaction in a printer/tag sensor/mobile phone; 
I0129 FIG. 88 is a more detailed schematic representation 
of the architecture within the mobile phone of FIG. 87: 
0.130 FIG. 89 is a more detailed schematic representation 
of the architecture within the mobile phone module of FIG. 
88: 
I0131 FIG. 90 is a more detailed schematic representation 
of the architecture within the printer module of FIG. 88; 
I0132 FIG.91 is a more detailed schematic representation 
of the architecture within the tag sensor module of FIG. 88; 
0.133 FIG. 92 is a schematic representation of the archi 
tecture within a tag decoder module for use instead of the tag 
sensor module of FIG. 88; 
I0134 FIG. 93 illustrates an exploded perspective view of 
a “candy bar type mobile phone embodiment; 
0.135 FIG. 94 illustrates a partially cut away front and 
bottom view of the embodiment shown in FIG. 93; 
0.136 FIG. 95 illustrates a partially cut away rear and 
bottom view of the embodiment shown in FIG. 93; 
0.137 FIG. 96 illustrates a front elevation of the embodi 
ment shown in FIG. 93 with a card being fed into the entry 
slot; 
0.138 FIG. 97 illustrates a cross section view taken along 
line A-A of FIG.96: 
0.139 FIG. 98 illustrates a cross section view taken along 
line A-A of FIG. 96 with the card emerging from the media 
exit slot of the mobile phone: 
0140 FIG. 99 illustrates a lateral cross section through a 
print cartridge; 
0141 FIG. 100 illustrates the media coding on the card 
with separate clock and data tracks; 
0.142 FIG. 101 illustrates a block diagram of an M-print 
system that uses media with separate clock and data tracks; 
0.143 FIG. 102 illustrates a simplified circuit diagram for 
an optical encoder, 
014.4 FIG. 103 illustrates a block diagram of the MoPEC 
with the clock and data inputs; 
0145 FIG. 104 illustrates a block diagram of the optional 
edge detector and page sync generator for the M-print system 
of FIG. 101; 
0146 FIG. 105 illustrates a block diagram of a MoPEC 
that uses media with a pilot sequence in the data track to 
generate a page Sync signal; 
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0147 FIG. 106 illustrates a schematic representation of 
the position of the encoders along the media feed path. 
0148 FIG. 107 illustrates an example word game/puzzle 
printed on a print medium; 
014.9 FIG. 108 illustrates an example crossword printed 
on a print medium; 
0150 FIG. 109 illustrates an example song lyrics printed 
on a print medium; 
0151 FIG. 110 illustrates an example top music list 
printed on a print medium; 
0152 FIG. 111 illustrates an example movie channel high 
lights printed on a print medium; 
0153 FIG. 112 illustrates an example sport highlight 
printed on a print medium; 
0154 FIG. 113 illustrates an example TV show interaction 
card printed on a print medium. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0155 The following modes, given by way of example 
only, are described in order to provide a more precise under 
standing of the subject matter of a preferred embodiment or 
embodiments. In the figures, incorporated to illustrate fea 
tures of an example embodiment, like reference numerals are 
used to identify like parts throughout the figures. 

1.0 Printing Internet Based Content Product Architecture 
0156 An example of a M-Print print media is the size of a 
business card. In general, documents or web based materials 
that have been designed for display on a desktop monitor or to 
be printed on A4 or Letter paper and may not print well on 
such sized media. If the content is reduced for the business 
card media then the content may be too small for easy reading. 
If multiple pages of media are used to print a page then the 
user is required to assemble the pages in the correct order 
before the printout is meaningful. To have presentable, effec 
tive content on a business card sized media the content should 
be specifically authored for that sized media. Described 
herein is a general mechanism to allow the authors and pro 
viders of web applications and web sites to make explicit use 
of the new media size. Such as a business card. 
O157. The term “Mobile Document’ or M-Doc is herein 
used to refer to documents specifically authored to be printed 
via M-Print. The format of a “Mobile Document” (i.e print 
medium) may vary, it can be pre-rendered and in a format 
ready to be sent directly to the printer, or it can be in a higher 
level format that requires rendering before printing. On some 
mobile devices it is not be possible to render the “Mobile 
Document on the device, thus the “Mobile Document” is 
rendered before being sent to the mobile device. In regard of 
other mobile devices, the “Mobile Document can be sent in 
the high level format and rendered on the mobile device. In 
general, to be able to render on the device the “Mobile Docu 
ment' format is provided in an encapsulated format that con 
tains the data necessary to render the M-Doc. Thus, by pro 
viding the M-Doc in an encapsulated format, the M-Doc does 
not necessarily have to rely on a particular font or bitmap 
being available on the mobile device (i.e. mobile telecommu 
nications device). 
0158. A common usage of a “Mobile Document” is for the 
author of a web page to Summarise contents of the web-page 
in a “Mobile Document', which will herein be referred to as 
a "Nugget, and to provide a link on the page for users to print 
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the nugget. When the web page is static HTML the content of 
the nugget can also be static. If the web page is dynamic 
HTML then it is likely the content of the nugget may also have 
to be dynamically created. 
0159 Current 2.5 G mobile data networks have low band 
width, high latency, and are expensive to transfer data over. 
The emerging 3 G networks improve the bandwidth and 
latency but are still expensive to transfer data over. Mobile 
carriers tend to Subsidise some of the data transfer mecha 
nisms to encourage use, so it is possible to have a situation 
where it is significantly cheaper to send dataviaan MMS than 
it is to transfer it via a HTTP request over the same network. 
For this reason the proposed architecture Supports multiple 
ways of delivering an M-Doc to a mobile device. The archi 
tecture is also designed to minimise the number of requests 
that need to be made from the device to retrieve a M-Doc and 
to also to minimise the amount of data that needs to be 
transferred to the device to transmit an M-Doc. 
0160 There are three messaging services in common use 
in the mobile networks at the moment: SMS (Short Message 
Service), EMS (Enhanced Message Service and MMS) (Mul 
timedia Message Service). SMS is generally designed for 
sending text only messages up to 160 characters long. EMS is 
an enhanced version of SMS consisting of several SMS mes 
sages clustered together. This mechanism is used to deliver 
ring tones, etc to handsets. Both SMS and EMS are imple 
mented using existing mechanisms in the GSM or CDMA 
networks and do not require IP based bearers such as GPRS. 
MMS provides the ability to send a mixture of multimedia 
formats Such as images, Sound and movies along with a defi 
nition of how to use these multimedia formats using the 
Synchronized Multimedia Integration Language, SMIL. 
MMS does not have any theoretical size limits. MMS is 
implemented on top of IP bearers and requires GPRS or one 
the 3 G equivalents to be deployed. Since MMS uses IP 
bearers it is not able to self-transfer or “push’ itself out to a 
handset, instead it uses SMS to alert the user to the fact that an 
MMS message is waiting in the network for the user to 
retrieve, so it requires a “push and “pull to retrieve the 
message, whereas SMS requires a single “push” and EMS is 
delivered by multiple “pushes'. 

1.1 High Level Architecture 
(0161 Referring to FIG. 1, a M-Doc 500 residing in the 
network 501 generally requires delivery to the mobile device 
100 before it can be printed. There are two ways in which a 
request to retrieve and print an M-Doc 500 can originate: 

0162. 1-direct user action, typically clicking on a link 
on a web page; or 

0.163 2 the arrival of an SMS or MMS containing a 
M-Doc reference 507 or an M-Doc 500 itself. 

0164 AM-Doc Retriever 502 is a component responsible 
for fetching an M-Doc 500. The M-Doc 500 is then passed to 
the M-Doc Printing Service 503 and printed. The following 
sections explain each of these major components and their 
inputs and outputs in more detail. 

1.1.1 Web/WAP Browser 

(0165. The Web Browser 504 is a third party application 
available on the mobile device 100. It is used by the user to 
browse web pages. A web site that Supports printing M-Docs 
500 includes web pages that contain M-Doc Reference links. 
When the user clicks on a M-Doc Reference link, a M-Doc 
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500 reference is returned to the browser 504. The M-Doc 
reference 507 can be handled by the browser 504 in a number 
of ways dependent upon the operating system running on the 
mobile device 100. 
(0166 It is also possible for the M-Doc Retriever 502 to be 
activated directly by passing the M-Doc Retriever 502a web 
page reference. This triggers a Nugget Creation service 506 to 
generate a Nugget for the website which the web page refer 
ence is associated with. The ability to generate a meaningful 
Nugget for a website depends on the content of the website. 

1.1.2 M-Doc Retriever 

(0167. The M-Doc retriever 502 is activated by the arrival 
of M-Doc reference 507 to the device. 
(0168 Referring to FIG. 2, the M-Doc Retriever 502 is 
responsible for taking a M-Doc Reference 507 and resolving 
it to an M-Doc 500 to be passed onto the M-Doc Printing 
Service 503. There are a number of ways that a M-Doc Ref 
erence 507 can be supplied to the M-Doc Retriever 502: 

(0169. 1. MIME type recogniser 508 This can be acti 
vated either by clicking on a link in a web page that 
causes an “HTTP Get' of an object whose MIME type is 
an M-Doc reference 507. Or it can be activated by the 
arrival on the mobile device of an Obex transfer 511. 

(0170 2. Message Monitor 509. This is a component 
that monitors the Inbox of the Messaging Service on the 
mobile device. When it receives a message from any 
source that contains an M-Doc reference 507, the Mes 
sage Monitor 504 passes the M-Doc reference 507 onto 
the M-Doc Retriever 502. 

(0171 3. Web browser plugin 510 This is triggered by 
explicit scripting code in a web page being browsed on a 
web browser 504. When the Web browser plugin is acti 
vated, it is passed a M-Doc reference 507 which is 
passed onto the M-Doc Retriever 502. 

0172. The M-Doc Retriever 502 receives the M-Doc Ref 
erence 507 which is in the format of a URI (Uniform 
Resource Identifier). The M-Doc Retriever 502 appends 
device specific information to URI and is dispatched via an 
HTTP request to the M-Doc Retrieval Service512 running on 
the device. Device specific information that is appended to the 
URI is dependent upon how the system has been deployed 
and the capabilities of the device. 
(0173 If a Mobile Device Capability Service 513 is 
deployed in the network 501 then the device specific infor 
mation appended only requires identification the handset, via 
IMEI. If the Mobile Device Capability Service 513 is not 
deployed in the network 501 then the device 100 is required to 
append information relating to the printer 4, the formats of 
M-Doc's 500 the device 100 is capable of printing and the 
preferred delivery method. The printer information required 
is deployment specific. If the renderer is able to look up the 
printer characteristics based on the handset or a printer ver 
sion number then only those need to be provided, but if not, 
then information relating the printers resolution and colour 
space parameters are required. 
0.174. The M-Doc URI that is supplied by the application 

is used to retrieve the M-Doc 500. This URI contains infor 
mation needed to retrieve or generate the M-Doc 500 from the 
application 514. If the format of the returned M-Doc 500 
matches the format(s) the device 100 is capable of printing, 
then the document 500 is delivered to the device 100. If there 
is an unsuccessful match, the M-Doc 500 is rendered. This is 
performed by passing the document 500 to the rendering 
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service 515 along with the printer information. The rendering 
service returns the document in a pre-rendered format which 
can be printed by a mobile device 100 containing a printer 4. 
(0175. The way in which the M-Doc 500 is delivered back 
to the M-Doc retriever 502 can also vary. It may be returned 
in the reply to the original HTTP request or it may be sent via 
an MMS or e-mail. These later two cases are most likely to be 
used in an environment where the pricing policy of a carrier 
encourages MMS or email use over general web browsing. 
The preferred delivery method may be included in the 
retrieval request or it may be looked up via the Mobile Device 
Capability Service 513. 
(0176) The Rendering Service 515 may also be used 
directly by application writers who want to provide pre-ren 
dered M-Doc's within their application. In this case the Ren 
dering Service 515 is accessed via SOAP (Simple Object 
Access Protocol) as a web service, providing the M-Doc 500 
in its authored format and obtaining the pre-rendered print 
format document and a thumbnail image for use in a GUI516 
of the application 514 running on the device 100. 
0177. When an MMS 517 is sent to the mobile device 100, 
the MMS 517 is stored in the mobile network at a MMS 
Message Centre 518 and an SMS is sent to the device to alert 
the user an MMS 517 is waiting to be fetched. With a modi 
fication this notification mechanism can be used to deliver an 
M-Doc 500 to a phone 100. The SMS notification can contain 
both an M-Doc reference 507 and an MMS notification. The 
request to fetch the MMS from the Message Centre 518 can 
be enhanced with the M-Doc reference 509, allowing the 
Message Centre 518 to contact the M-Doc Retrieval Service 
512 to retrieve the M-Doc 500 in the body of the MMS 517. 
This service is called an M-Doc MMS service. 
0.178 Any email, MMS, Obex or web page may contain a 
direct M-Doc 500 rather than an M-Doc Reference 507. In 
this case the M-Doc 500 is passed directly onto the M-Doc 
Printing Service 503. Unless the sender of the message knows 
the capability of the handset receiving the M-Doc 500, the 
M-Doc 500 may not be able to be rendered appropriately, 
hence the M-Doc Reference 507 approach is preferred, but in 
Some cases, such as a Subscription, the sender may know the 
capabilities of the handset and hence be able to by-pass the 
M-Doc Retrieval process and deliver the M-Doc 500 directly. 

1.1.3 M-Doc Printing Service 
(0179 The M-Doc Printing Service 503 prints the docu 
ment 500 to the printer 4 in the mobile device 100. M-Doc's 
500 may have different document formats, but the M-Doc 
Retriever stage ensures that it retrieves an M-Doc 500 in a 
format that can be printed by the mobile device 100 without 
any further network interactions. 

1.1.4 Nugget Production 

0180 A Nugget is the distillation of the content of a web 
page onto an M-Print sized printout. In general this not only 
involves reducing the web layout so that the content fits onto 
the M-Print printout. The process also involves selecting the 
key pieces of information on the web page and explicitly 
composing an M-Doc 500 that presents the information 
appropriately. Nugget Support can be provided in two ways: 

0181 1. As part of the design of the application 514 
0182 2. By a nugget generating service 519. 

0183 Providing nugget support as part of the design of 
web application 514 requires the author of the web interface 
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to provide a link to a nugget on the web page. Depending on 
the nature of the web content the nugget could either be 
statically authored along with the page or it could be dynami 
cally authored based on the dynamic content on the web page. 
0184 For web sites that do not support Nuggets as part of 
the interface, nuggets can be generated by a nugget genera 
tion Service 519. 

0185. Referring to FIG. 3, the Nugget Generation Service 
519 is activated when a special form of a M-Doc Reference 
507 is passed to the M-Doc Retriever 502 on the mobile 
device 100, which references a web page rather than an 
M-Doc. The Nugget Retrieval Service detects this and passes 
the request onto the Nugget Creation Service 519. 
0186 The Nugget Creation Service 519 generates a nug 
get for the Supplied web page in one of two ways: 

0187. 1. If the supplied web page comes from an explic 
itly supported web application, it passes the web page 
onto the nugget generator for that web application. Com 
mon web applications such as: Google, e-bay, Yahoo, 
Wikipedia and Amazon could be supported. 

0188 2. If the web page is not from a supported appli 
cation, then the contents is scaled to fit into an M-Doc 
SOO. 

0189 The nugget generator for supported applications 
include knowledge of the structure of the web page and the 
main purpose of the web application, and thus be able to 
extract information from the key fields and present that in a 
nugget. For example: 

0.190 A Google web page could be distilled to a nugget 
by showing the: search criteria; the top ten hits; how 
many other hits where returned. 

0191 An Amazon web page could be distilled to show 
ing the contents of the shopping cart. 

0.192 A Wikipedia web page could be distilled to the 
term and the definition. 

1.2 Applications 

0193 This section discusses some applications of Internet 
Based M-Document printing architecture. Any M-Doc 500 
can be Netpage enabled. 

1.2.1 Daily Subscription Services 

0194 Many people buy the daily newspapers to access a 
few small sections of the paper, eg. puzzles, crosswords or 
cartoons. Using M-Doc printing it is possible for a user to 
browse online to the content and then request a printout of the 
content of their choice. To avoid having to browse each day, a 
subscription service that “pushes the user's desired sections 
out to them each day can be set up. The service could use: 
SMS, MMS or e-mail to “push” the M-Doc References out to 
the mobile device. The user can then print then content of the 
Subscription when required. 
0.195 Some of the sections of a newspaper that would suit 

this form of distribution are: 

0.196 Crossword puzzles: Crossword grid on one sheet; 
clues on another. 

0197) 
(0198 

Number puzzles, eg. Sudoku 
Jokes 
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Cartoons 

Local Weather 
0199. 
0200 

1.2.2 Navigation and Location Based Services 

0201 Web services such as “WhereIs" (www.whereis. 
com) provide both the ability to get a list of directions to go 
from one location to another and/or a map. Using a mobile 
device's browser 504 the user can enter the destination and 
their current location and then have the map and directions 
delivered as an M-Doc 500 to be printed. 
0202 This gives a more convenient presentation of the 
map and directions to refer to while driving. Also in many 
regions in the world it is illegal to look at a mobile phone 
while driving, but it is not illegal to consult a map or written 
directions. 

0203 Mobile devices 100 that support location services 
are able to Supply their location automatically. In this case it 
is only necessary to specify the destination to receive a map 
and/or a set of directions to print. 
0204 As well as assisting navigation, location based ser 
vices can be used to present of list of possible destinations. 
For example: 

0205. A service that prints out the list of restaurants 
within walking distance; 

0206 Directions to the closest Service Station (or any 
type of shop): 

0207 Directions to the closest public transport stop. 

1.2.3 Company Business Cards 

0208 Corporate websites often promote a company's pub 
lic image, this can be extended by providing the ability to 
print a “Company Business Card” that gives the general infor 
mation about the company and its general contact details. As 
well as a general “Company Business Card, individual 
departments could easily have their own business cards, eg. 
the Service Department contact details. 
0209 Web sites for companies normally have a page dedi 
cated to how to find them, that is, directions on how to get to 
their buildings from major transport hubs. These sites could 
easily include M-Documents 500 showing maps of: 

0210. How to get to the company’s premises 
0211 Where the closest parking is 
0212. Where the closest Hotel is 
0213 Directions on how to navigate from one building 
to another. 

1.2.4 Discount Coupon/Voucher 

0214 Discount coupons can be delivered by M-Docu 
ments 500. These can be delivered via the web as part of an 
advertisement, either directly with the advertisement contain 
ing a link to a M-Document 500 or a coupon could be deliv 
ered to the mobile device as a reward for clicking through an 
advertisement to the companies web site. 
0215. A company could “push’ out via SMS, MMS or 
e-mail vouchers to members of their loyalty scheme or just to 
the general public as a promotion. Another variation on this 
scheme is the ability to deliver a voucher or coupon to a user 
who enters a competition or Votes on-line. For example, using 
an SMS to vote on a reality TV show could result in an MMS 
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being returned with a coupon for a prize, or Voting from a web 
site could return an M-Doc 500 with an advertisement and the 
possibility of a prize. 

1.2.5 On-Line Receipts 
0216. When performing on-line transactions from a 
mobile device 100 a receipt for the transaction can be returned 
via an M-Doc 500. This gives a printout that can be filed with 
a user's other receipts. The receipts can contain bar codes 
and/or be Netpage enabled to allow the transaction to be 
recalled on-line on demand. Some example on-line transac 
tions this could be used for are: 

0217 Betting, the nugget can record: the selected 
options, the odds, the money wagered and the possible 
payouts; 

0218 Banking, the nugget can be similar to an EFTPOS 
receipt; 

0219 Purchasing, the nugget can be similar to a shop 
receipt; 

0220 Paying bills; 
0221 Taxi payment 

1.2.6 Ticketing 

0222 For tickets that do not require magnetic stripes it is 
possible to deliver them over-the-air at the time of purchase. 
This could included: Public transport tickets; Theme park ride 
tickets; Theatre tickets; Cinema tickets. 

12.7 Web CAM Print 

0223) While viewing a web cam on your mobile device, a 
user can select print and have an M-Document 500 of the 
image at that time sent to the users phone. 

1.2.8 On-Line Gaming 
0224 On-line games can use Nuggets to provide addi 
tional information about the game. They can be used to pro 
Vide: Cheat sheets; Maps; Character Summaries; Brag cards, 
to demonstrate what level you have reached; Vouchers or 
Coupons as rewards for achievement. 

2. Player Architecture 
0225. A Netpage Player 520 is a physical or virtual device 
capable of "playing requests of various types. A play request 
521 consists of three parts: 

0226 1. The target 522, which specifies which player 
520 the request 521 should be played. 

0227 2. The operation 523, which specifies the action 
to be performed. 

0228. 3. A set of values 524, which are supplied as 
parameters to the operation 523'. 

0229. Typically play requests 521 arise in response to user 
actions. For example, the user clicks on a tagged Surface with 
a Netpage pointer, or interacts with an application that is in 
contact with the Netpage system. Play requests 521 can be 
used to provide a simple feedback mechanism (such as a 
request to display a text string to the user), or may be used to 
cause more Sophisticated interactions with physical devices 
(such as setting the thermostat temperature on a home air 
conditioning system). 
0230 Individual players 520 can be associated with a user 
525 as shown in FIG. 4. A user 525 may be associated with 
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multiple players 520 each of which supports the playing of 
possibly overlapping sets of PlayRequests 521. 
0231. It is likely that in many cases a single physical 
NetpagePlayer device 520 is shared between multiple users 
525. For example, a hi-fi audio system in a family room may 
be configured as an audio player for multiple members of the 
family. For the sake of brevity, this section focuses on cases 
where physical players are exclusively used by a single user, 
however, it will be appreciated that this section may be 
applied to multiple users. 
0232 Central to the NetpagePlayer 520 concept is the 
notion of a PlayRequest 521 which are objects that represent 
a request to perform an operation on some device. This sec 
tions describes various details related to PlayRequests 521. 

2.1 Structure of a PlayRequest 
0233. A PlayRequest (see FIG. 5) consists of three parts, 
each of which is optional: 
0234 1. An optional target 522 which specifies which 
Netpage player 520 the request 521 should be played, 

0235 2. An optional operation 523 which specifies the 
type of action to be performed on the target player 522, and 

0236 3. An optional list of values 524 which are supplied 
as parameters to the operation 523. 

0237. A play request 521 may either be fully or partially 
specified. A fully specified play request completely specifies 
all of the information (target, operation, and parameters) 
required to unambiguously deliver the request to the target 
522 and to perform the desired operation 532. A partially 
specified play request provides some indication of the request 
521 to be played, but does not provide enough information in 
order for the play request 521 to be successfully delivered and 
played without further processing. 
0238 A target 522 may either fully or partially specify the 
target 522 of a play request 521. A fully specified target 
completely identifies the physical player 520 on which the 
request 521 should be played. A partially specified target 
provides some indication of the desired target 522, but does 
not provide enough information in order for the play request 
521 to be delivered without further processing. An operation 
523 can also be fully or partially specified. A Value 524 
consists of a physical type 525 and associated data 526. For 
example, the physical type 525 might be “image/jpeg and the 
data 526 would be the binary image data. 

2.2 Values and Types 
0239 AValue 524 represents an instance of some physical 
type 525. Each Value 524 has an associated physical type 525 
and Zero or more associated type categories. The physical 
type identifies the structure of the data element of the Value 
524. A possible mechanism would be to use MIME types. For 
example, if the physical type 525 is image/jpeg then the data 
element would contain the binary data of an image in jpeg 
format. 
0240 Referring to FIG. 6, a Value is also optionally asso 
ciated with one or more Categories 527. A Category 527 is 
used to provide additional information about the value 524 
which may allow it to be handled more sensibly by the system 
(i.e. to allow a PlayRequest to be better matched against the 
capabilities of candidate targets during request routing). As 
an example, an image value produced by a digital camera may 
have the physical type 525 image/jpeg, but may also be asso 
ciated with a category 527 of “photo’, whereas an image 
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value produced by a fax package might also have the physical 
type 525 image/jpeg, but could be associated with a category 
527 of “facsimile' or with no category at all. 
0241 RequestRouters can take into account both the 
physical type 525 of a value 524 and the categories 527 to 
which it belongs when determining the most appropriate way 
to handle a request 521. 

2.3 Sample PlayRequests 

0242 To better demonstrate the PlayRequest concept, this 
section provides a number of sample PlayRequests 521. A 
PlayRequest 521 can be viewed in tabular form as shown 
below by example in Table 1. 

TABLE 1. 

target <identification of the target of the request> 
operation <the name of the operation to be performeds 
parameters <physical type and categories of <value of parameter 

parameter 12 1> 

<physical type and categories of <value of parameter 
parameter n- l 

0243 Firstly, the Request 1 shows a fully specified 
PlayRequest 521 for dialing a number on a specific mobile 
phone. 

Request 1 

target mobile-phone-xyz56474238 
operation dial 
parameters phone-number “555 6754 

0244. The target field 522 is fully specified and indicates 
that the request 521 is to be performed on the device 520 
identified by the name/address “mobile-phone 
xyz56474238. Note that for simplicity, simple text strings to 
indicate the address of each physical target 522. The play 
request 521 contains an operation of “dial” which is under 
stood by the mobile phone's NetpagePlayer 520. The request 
521 also includes a phone number which is a required param 
eter 528 to the “dial” operation 523. 
0245. As shown below, Request 2 is only partially speci 
fied due to only containing a partially specified target 522. 
The target 522 specifies that the request 521 should be played 
on a mobile phone, but does not specify which mobile phone. 

Request 2 

target mobile phone 
operation dial 
parameters phone-number “555 6754 

0246 Request 3 shown below is also only partially speci 
fied. In this case, the target 522 has been completely left out. 
Although only being partially specified, the request 521 has a 
definite meaning: “dial the phone number 555 6754. The 
device to be used to dial the number is still to be determined. 
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Request 3 

target 
operation dial 
parameters phone-number “555 6754 

0247 Request 4 is even less fully specified that Request3. 
Request 4 simply contains the phone number “555 6754. 
The operation to be performed with the number and the 
device to handle the request (the target) is still to be deter 
mined and the device to handle the request (the target) is still 
to be determined. 

Request 4 

target 
operation 
parameters phone-number “555 6754 

0248 Request 5 contains a fully specified target 522, but 
does not specify an operation 523. Thus, the target of the 
request 521 is known, but what the target 522 is to do with the 
request (the operation) is still to be determined. 

Request 5 

target mobile-phone-xyz56474238 
operation 
parameters phone-number “555 6754 

0249 Request 6 can be used to send a simple text message 
to the user. The target 522 is not specified, so the request 
means display the following message on whichever player is 
the most appropriate at the current time. 

Request 6 

target 
operation display 
parameters text “Temperature in Sydney is 

280 C. 

2.4 Invocation of PlayRequests 
0250 Play requests 521 can arise in one of two ways: 

0251 1. The user interacts with a printed Netpage form 
that has been authored to include invocations of play 
requests 521. 

0252) 2. An arbitrary application sends a play request 
521 to a Netpage Server 529. 

0253) These are discussed in the following sections. 
2.4.1 Authored PlayRequests 
0254 PlayRequests 521 can be authored directly into a 
printed Netpage document. FIG.7 provides an example of an 
interactive business card 530. The business card 530 contains 
interactive elements 531 that can be triggered by clicking on 
them with a Netpage pointer. Each interactive element causes 
a PlayRequest 521 to be invoked. The Netpage Server 529 
then arranges for the request 521 to be played by routing it to 
the appropriate player device 520. 
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0255 For example, referring to FIG. 7, consider a user 
with a Netpage-enabled mobile phone device 100 with a 
built-in Netpage pointer. The user clicks on the mobile phone 
icon 532 on the business card 530 which causes the PlayRe 
quest 521 to be triggered. The server 529 routes the play 
request 521 to the user's mobile phone 100 and upon receiv 
ing the request 521, the mobile phone 100 commences dialing 
the required number. 

2.4.2 Application Invoked PlayRequests 
0256 FIG. 8 shows a typical example of an application 
invoked PlayRequest 521. The steps are as follows: 

0257 1. A Netpage pen 533 transmits a digital ink 
stroke 534 to the Netpage Server 529. 

(0258 2. The stroke 534 is determined to be a request 
521 to submit a Netpage form for processing. 

0259) 3. The form is submitted to the corresponding 
Application 535. 

0260 4. As part of the form submission processing, the 
application 535 requests that a play request 521 be 
played by a Netpage Player 520 associated with the user 
525 who made the submission. 

0261 5. The Server 529 determines the target device 
522 and relays the play request 521 to that device 522. 

2.5 Player Devices 
0262 Netpage Player instances can be deployed on vari 
ous Player devices (platforms). Individual players support 
some subset of the full range of PlayRequests 521 supported 
by Netpage. Table 2 shows some examples of Netpage Player 
Devices. 

TABLE 2 

Example Netpage Player Devices 
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digital camera of a mobile phone is capable of capturing 
images), access to Such captured data is not accessible via the 
Netpage Player concept, but can be accessed via a Netpage 
Clipboard, which will be discussed in more detail. 

2.6 Request Processing 
0264. This sections describes how PlayRequest objects 
521 are processed throughout the Netpage system. The pro 
cessing of requests includes two operations: 

0265 1. The routing of requests 521 from one Netpage 
Player 520 to another. 

0266 2. The transformation of PlayRequests 521 (for 
example to change a partially specified request more 
specified) as they are being routed. 

2.6.1 Request Routing 
0267 A play request 521 is routed from source to the 
eventual destination via one or more intermediary Reques 
tRouters 536 as shown in FIG.9. RequestRouters 536 imple 
ment the NetpagePlayer interface, and are responsible for 
routing each PlayRequest 521 they receive to an appropriate 
target NetpagePlayer 520. Each RequestRouter 536 main 
tains a set of potential targets 538. Eventually a PlayRequest 
521 arrives at a PlayerAgent 537 which is responsible for 
actually performing the play request 521. 
0268 All PlayRequests 521 from (or on behalf of) a user 
525 are initially handled by a RequestRouter 536 inside the 
Netpage Server 529. This router is called the UserReques 
tRouter 539 (see FIG. 10). Typically the UserRequestRouter 
539 forwards requests to a RequestRouter 536 residing on a 
physical device, although Such forwarding may pass through 

Player 
Device Comments 

Desktop This device is a powerful computing unit usually with fixed network 
Player 585 connectivity. A desktop player is capable of playing a wide range of 

Play Requests (e.g. audio, video, image, html, etc). The player can 
interact with various external software/hardware components running 
on the device. 

Thin Mobile This device is a mobile unit with limited computing power Such as web 
Player enabled or low-end mobile phones. 
587 The thin player running on Such mobile device is capable of playing 

various Play Requests by utilizing the capabilities of the device. 
Examples include sending SMS objects, dialling phone number objects, 
etc. 

Due to the processing limitations of the device, a remote server 
(Netpage and Application Server) processes the input strokes clicks and 
provides the objects to the player. 

SmartMobile This device is a mobile unit with more computing and storage 
Player capabilities, such as a high-end Smart mobile phone or a PDA. 
S88 Such device is capable of enabling most of the Netpage functionality by 

running a Micro edition of the Netpage Server locally. 
In such an environment, the player can receive Play Requests from the 
local server (running on the device) and no on-line connectivity to a 
remote server peer would be necessarily required at the time of playing. 

Embedded An embedded player is a custom device that is built for a specific 
Player application. Examples of such players are Digital Camera, capable of 

playing (i.e. showing) images and possibly video; or Audio Player, 
capable of playing audio. The Netpage player is either built into the 
device or as a detachable unit. 

0263. Note that while some of the devices mentioned in an arbitrary number of intermediary RequestRouters 536 
Table 2 are also capable of recording/capturing objects (e.g. a along the way. Device based RequestRouters 536 are respon 
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sible for routing requests 521 to the various player agents 537 
running on the device. The typical scenario is shown in FIG. 
11. The UserRequestRouter 539 has a set of potential targets 
538 which are all RequestRouters 536 residing on physical 
devices. Each device's RequestRouter 536 then has a set of 
potential PlayerAgent targets. The PlayerAgents are the 
NetpagePlayers 520 that actually play requests 521. 

2.6.2 Request Transformation 
0269. Each RequestRouter 536 can optionally transform 
the PlayRequest 521 it receives before passing it on to a 
subsequent NetpagePlayer 520. The transformation typically 
produces a more fully specified version of the supplied 
PlayRequest 521, but may also produce a completely new 
PlayRequest 521 with no fields in common with the source 
PlayRequest 521. 

2.6.3 Player Capabilities 
0270 Different players have different capabilities. That is, 
each player is capable of playing a different set of PlayRe 
quests 521. The capabilities of a NetpagePlayer 520 are speci 
fied in a CapabilitySpecification 540. The capabilities 541 of 
each child player are taken into account by RequestRouters 
536 when handling PlayRequests 521. The capabilities 541 of 
different players may overlap, potentially resulting in 
ambiguous PlayRequests 521. Such ambiguities are resolved 
by RequestRouters using methods described in further detail 
below. The CapabilitySpecification 540 is not limited to sim 
ply specifying which operations 523 can be performed on 
which value types 524. It may also specify finer grained 
details. For a specific PlayRequest 521 the CapabilitySpeci 
fication 540 might specify that it can only handle a subset of 
possible values. For example, a player 520 that supports the 
playing of audio objects could place a limitation on the size of 
audio objects Supported. 

2.6.3.1 Capability and Request Propagation 
(0271. As shown in FIG. 12, a PlayerAgent 537 advertises 
its capabilities 541 to its parent RequestRouter 542 which in 
turn propagates the aggregation of its children's capabilities 
544 to its parent RequestRouter 543. Eventually the propa 
gation reaches the UserRequestRouter 539 which then has an 
overall view of the capabilities 545 of all of the players at its 
disposal. PlayRequest propagation moves in the opposite 
direction. Requests 521 start at the UserRequestRouter which 
determines the most appropriate child to which the request 
should be sent. The (possibly transformed) request is sent to 
the selected child which in turn propagates the request to one 
of its children. Eventually the request reaches a PlayerAgent 
537 which is responsible for actually playing the request. 

2.6.3.2 Capability Aggregation and Transformation 
0272. As a RequestRouter propagates player capabilities 
(541, 544, 545) to its parent RequestRouter 536, it may per 
form capability aggregation and transformation. Capability 
Aggregation is where the router 536 combines the capabili 
ties of its children into a single capability specification 548. 
Capability Transformation is where the router 536 modifies 
the advertised capabilities of its children due to capabilities 
(or perhaps limitations) of the router itself. 
0273 FIG. 13 provides an example of a simple capability 
aggregation. The router has two children 550, 551, the first 
child 550 of which advertises the capability to display jpeg 
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images, the second child advertises the capability 553 to 
display plain text. The router 536 then aggregates the child 
capabilities 552,553 into a single capability specification 540 
which is capable of displaying both jpeg images and plain 
text. 

0274 FIG. 14 provides an example of a capability trans 
formation. The PlayerAgent 537 advertises its capability 555 
to display image/jpegs. The RequestRouter 536 has access to 
an image converter 559 that can convert images in png format 
to jpeg format. As such, the capability specification 555 is 
transformed before propagation into a capability specifica 
tion 556 that includes the ability to display files in png format 
as well as injpeg format. 

2.6.4 Dynamic Capabilities 

0275. The capabilities advertised by a particular Netpage 
Player 520 can change over time. For example: 

0276 1. Additional hardware or software can be 
installed/removed to/from a device, enabling the player 
to support more/less PlayRequests 521. 

0277 2. The maximum object size supported by a 
player may change depending on the spare capacity in 
the player's memory. 

0278. 3. A mobile player might be capable of receiving 
streaming media when it is connected to the network 
through a high-bandwidth network. 

0279 4. Common user interactions with the player (e.g. 
starting an application, changing a setting) can cause the 
player to advertise more or less capabilities. 

0280 Such changes in capabilities are to be communi 
cated to the player's parent RequestRouter 536, and poten 
tially, but not always, to the parent's parent, and so on all the 
way to the UserRequestRouter 539. 
0281 At the same time, as dynamic capability changes are 
being propagated, requests 521 are being routed in the oppo 
site direction (as shown in FIG. 12). This creates a race 
condition between capability propagation and request rout 
ing, such that by the time a request arrives at a RequestRouter 
536, either the request can no longer be handled by the player 
520, or the player 520 is no longer the most appropriate 
recipient for that request 521. Either case may require that a 
request 521 be rejected by the player 520 (be it a router or an 
agent) and re-routed to the appropriate player 520. 
0282. Additionally, dynamic propagation of capability 
changes could potentially cause an undesirable level of net 
work traffic, harming overall system performance. 

2.6.5 Request Handling by the UserRequestRouter 

0283 As already discussed, all PlayRequests 521 pre 
sented to the NetpageServer 529 are handled by the UserRe 
questRouter 539. The purpose of the UserRequestRouter 539 
is twofold: (i) To determine the most appropriate child 
NetpagePlayer (the target 522) to which the request 521 
should be routed; and (ii) To determine any required transfor 
mations to the request 521 that are necessary in order for the 
selected target 521 to be able to handle the request 521. 
0284. In order to determine both of the above, the User 
RequestRouter 539 takes into account the content of the 
PlayRequest 521 and the context within which it is handled. 
The context includes a large range of factors, including, but 
not limited to the following: 
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0285 1. The capabilities of each of the available chil 
dren NetpagePlayers. Availability being partially deter 
mined by the user identity. 

0286 
0287 3. The originating source of the request (e.g. the 
Netpage pointer device which triggered the play 
request) and/or the route via which the request arrived. 

0288 
0289 

2. The current contents of the Netpage clipboard. 

4. The current player profile. 
5. The current date and time. 

2.6.6 Player Profiles 

0290. It is possible that multiple players registered with a 
user support the same PlayRequests 521. As a concrete 
example, consider the following scenario where a user has 
registered the following players. The user 525 has three reg 
istered players 520 all of which are capable of playing 
images: 

0291. A camera phone for playing phone numbers, 
plain text, and images. 

0292 
0293. A desktop application for playing plain text, html, 
images, video and audio. 

0294 Now consider the case where the UserReques 
tRouter 539 receives the following partially specified PlayRe 
quest 521: 

A digital camera for playing images. 

target 
operation display 
parameters image contents of image 

0295 The request 521 could potentially be played on any 
of the devices 520 mentioned. As such, the request 521 is 
ambiguous. 
0296 PlayerProfiles 557 are one mechanism which can be 
used in order to allow the UserRequestRouter 539 to resolve 
such ambiguities. A PlayerProfile 557 provides a (typically 
restricted) view of the set of players 520 available for a 
particular user 525 and the set of PlayRequests 521 that can be 
played on those players 520. A user 525 may have multiple 
player profiles 525 indicating the various scenarios within 
which they use the Netpage system. At any point in time, one 
of these profiles 525 is set as the Current Profile 558 as shown 
in FIG. 15. 

0297 For example, a user might have the following pro 
files: 

0298. An “office' profile that directs most player 
requests to their desktop PC. 

0299. A “home’ profile that directs requests to various 
devices throughout the user's house. 

0300 A“mobile' profile that directs player requests to 
various portable devices (e.g. a Smartphone). 

0301 A “car profile that directs player requests to 
devices within the user's automobile. 

0302. A user can quickly change their current profile by a 
simple user action. For example, if in the office, the user could 
select the profile via a desktop GUI. Alternatively the user 
could use their Netpage pen/pointer to select a profile from a 
printed interface 559 such as that shown in FIG. 16. The 
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system could also allow a user to specify regular scheduled 
times at which their current profile should switch. 

2.6.7. An Example Request Routing 

0303 Consider the interactive business card 530 shown in 
FIG. 7. The business card contains a number of interactive 
elements including the two fields 560, 561 highlighted in 
FIG. 17. Each of the fields 560, 561 is represented by a 
partially specified PlayRequest 562, 563. Clicking on either 
field 560,561 with a Netpage pointer causes the correspond 
ing play request 562, 563 to be submitted to the Netpage 
Server 529 for processing. 
0304 FIG. 18 provides an example of how such a field 
might be routed. At step 564 we have the original play request 
as submitted to the server. At step 565 the UserRequestRouter 
interrogates the PlayRequest and the current context. and 
determines that the request should be routed to the user's 
mobile phone. As such it transforms the original PlayRequest 
to produce the request shown in step 566 and routes the play 
request to the RequestRouter on the mobile phone. At step 
567 the mobile phone's RequestRouter checks whether the 
phone is in a quiescent state (i.e. no applications running). If 
So, it transforms the PlayRequest by setting the operation to 
"dial, and is routed to the Voice communications Sub-system 
agent 568. If, however, the SMS creation application is run 
ning, then the PlayRequest is transformed by setting the 
operation to "set-destination-number, and it is routed to the 
running SMS creation application 569. Lastly, if instead the 
Contacts application is running, then the PlayRequest is 
transformed by setting the operation to "add-contact”, and it 
is routed to the Contacts application 570. 
0305 The end result is that the act of clicking on a tele 
phone number on the business card can have very different 
results depending on the context within which it is applied. In 
this example, both the current context within the Netpage 
Server 529 and the current context on the mobile phone were 
taken into account when processing the PlayRequest 521. 
2.7 Communicating with Players 
0306 Various communication methods are used between 
a Netpage Server 529, intermediate gateways 570 and the 
Netpage client to enable the playing of PlayRequests 521 on 
the Player device 520. Environmental factors such as the 
following affect the selected communication mechanism: 

0307 
0308) 
0309 Size and type of objects being transferred and the 
nature of the operation being played. 

0310. This section describes categories of messaging 
mechanisms. Note that in a single play scenario a combina 
tion of messaging methods can be used. 

Available network connectivity. 
Type of player device being targeted. 

2.7.1 RPC (Synchronous) Messaging 

0311 Referring to FIG. 19, in an environment where a 
persistent connection can be maintained between the Netpage 
Server 529 and the Player 520, the server 529 can send the 
play request 521 to the player, block till play a request is 
handled and a response 571 is returned. A Desktop Player in 
an active session can communicate to the server 529 using this 
method. 
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2.7.2 Notification (Asynchronous) Messaging 

0312 Referring to FIG. 20, notification messaging is used 
when the environmentallows playing of an Object through an 
asynchronous play( ) request 521 initiated from the Netpage 
Server 529 to the Netpage Player 520, delivering the object to 
be played. The server 529 may continue its activities and 
optionally receive a future response from the Player. The 
example of a notification based request delivery is when 
Netpage server pushes an image to a Netpage Player. 
0313 Depending on the underlying network infrastruc 

ture, a suitable protocol is used to push notifications to the 
Netpage Player, i.e. WAP push, SMS, etc. 

2.7.3 Streaming 

0314 Referring to FIG. 21, for certain media types, it is 
preferable to be able to stream data to a player rather than 
transmitting the entire object before playing commences. The 
reasons are that: 

0315 Large objects may take significant time to trans 
mit in their entirety to the player. Streaming allows for 
playing to take place before the entire object has arrived 
at the player thereby reducing latency. 

0316 Target player devices may not have the capacity 
to hold the entire object. In that case, streaming is one 
option for playing the object on the device due to this 
limitation. 

0317 Unbounded objects such as live video can be 
transmitted by streaming. 

0318 Video and audio provide the most significant 
examples of types that are typically better Suited to streaming. 
To enable the streaming Netpage Server would be involved in 
the player selection process and would then leave actual 
streaming up to the two parties. Otherwise the server is likely 
to be a bottleneck and a source of additional latency. 
0319 Player can perform read-ahead operations to buffer 
the data ahead of playing and avoid network delays andjitters 
which can affect the user's experience. 

2.7.4 Interactive Messaging 

0320 Referring to FIG. 22, in some scenarios multiple 
user/pointer interactions with the Netpage Server 529 invok 
ing multiple play requests is required to complete a user play 
experience. For instance consider a scenario where a user has 
a Netpage printout photo that he/she would like to send as a 
MMS message to a friend. One way of achieving this is by the 
user clicking on the friend's business card's MMS hyperlink. 
This action sends a play request to the player activating the 
MMS editor with the phone number to which the message is 
being sent. At this point user can choose to click on the photo 
to attach it to the MMS message. This results in the photo 
being sent as a second play request to the Player, wherein the 
photo is attached to the MMS content. The state of the player 
520 allows chaining multiple play requests 521 to complete a 
transaction. 

2.7.5 Hybrid Messaging 

0321 Referring to FIG. 23, in some scenarios a multi 
transaction messaging without user interaction is performed 
to play an object. Some examples of hybrid messaging are: 
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0322 Consider a scenario where a low-end mobile 
phone player without support for the suitable push 
based notification, wishes to play an unbounded object. 
A hybrid solution can be adopted to push a small noti 
fication to the device, notifying the player application 
(i.e. through SMS) to initiate a stream-based communi 
cation to the Netpage Server request (i.e. WSP) for deliv 
ery of the object. 

0323 Displaying a URL object also uses a multi-trans 
action hybrid messaging, where the original object (the 
URI) is pushed to the device using a Notification mes 
Sage. At this point the player (without user interaction) 
retrieves the URI content by sending a synchronous 
request/response message through HTTP. 

2.7.6 Player Session Establishment 

0324 
instance during user login on a desktop player or on-demand 

When players 520 are instantiated on devices (for 

by the mobile user), the player 520 registers the mobile device 
100 is available for play requests by initiating a player session 
580 with the Netpage Server 529. 
0325 FIG. 24 shows the basic lifecycle of a Netpage 
Player session 580. First, a process, which is typically run 
ning on a remote machine/device, calls the startPlayerSes 
sion() method 581 to commence a NetpagePlayer session 
581 with the Netpage Server 529. A userId 582 is provided 
which indicates the user 525 to which the supplied player 520 
should be associated. Upon reception of a startPlayerSession.( 
) request 581, the server 529 creates a PlayerSession object 
which is returned to the remote process 583. This object can 
be used at Some later time to terminate the session by calling 
the terminate() method. 
0326 FIG. 25 shows more details of the handling a player 
session 580 within the server 529. As shown previously, a 
player session is created 589 by calling the startPlayerSes 
sion() method on the Netpage Server's CommandProcessor. 
This causes the creation of a PlayerSession which in turn 
creates a NetpagePlayerProxy which is run within the server 
and acts as a proxy for the real player by implementing the 
NetpagePlayerinterface and passing all requests on to the real 
player. NetpagePlayerManager::addSession( ) is called to 
register the session with the NetpagePlayerManager. The 
NetpagePlayerManager is a singleton object responsible for 
managing all NetpagePlayer sessions and also for coordinat 
ing all NetpagePlayer traffic within the server. 

2.8 Player Deployment 

2.8.1 Player Connectivity 

0327 Netpage Player 520 can be deployed on various 
devices with different network connectivity capabilities. 
Table 3 lists some examples of player network connectivity 
and transmission mechanisms. Note that a deployment envi 
ronment may utilize a combination of connectivity types. 
Each connectivity type explains how one hop communicates 
to the next hop. For instance a player communicates with a 
wireless gateway on the path to the Netpage Server. 
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TABLE 3 

Netpage Player Connectivity Types 

15 

Player 
Connectivity Comments Example Standards 

Local On a desktop device or a Smart mobile, the player Shared memory, 
communicates with the next hop locally through the TCPIP on the 
on-board IPC mechanisms. The next hop could be the loop-back 
server running on the same desktop, or the micro interface, etc. 
server running on the Smart mobile, or the gateway to 
the remote server running locally. 

Fixed The connectivity to the next hop is over a fixed TCP over the 
Network (wired) network. For instance the desktop player Internet through a 

communicates to the remote server through IP-based dial-up serial link, 
protocols over Internet. etc. 

Short-range The player connects to the next hop through a IrDA, Bluetooth, 
wireless Wireless Personal Area network (WPAN). For 802.15, etc. 

instance a player running on a PDA uses Bluetooth to 
communicate to a Relay module running on a local 
desktop. 

Long-range The player communicates with the next hop through a 802.11a, b, g, 
wireless long-range wireless network with national (WLAN) or GPRS, WCDMA, 

global (WWAN and Satellite) coverage. For instance etc. 

Apr. 2, 2009 

the player is a WAP-enabled cellphone connecting to 
the remote server over GPRS wireless network. 

2.8.2 Player Deployment Configuration 

0328. Different combinations of player devices and con 
nectivity types can be configured to provide a Suitable 
Netpage Player and Server integration environment. FIGS. 26 
to 29 demonstrate some of the more widely applicable types 
of deployment environments. Example pen connectivity is 
demonstrated for clarity. 

3. Object Association Design 

3.1 Object Associations Overview 
0329 A Netpage object association allows content (ob 

jects 601) to be associated with locations 513 on Netpage 
documents 603 and printouts. Arbitrary content types can be 
Supported, but common examples include pictures/photos, 
audio, and video. 
0330. An object 601 can either be associated 616 with a 
document during the authoring of the document (static asso 
ciation) or can be associated with a particular document print 
out at some arbitrary time after that printout has been created 
(dynamic association). 
0331 Additionally, an association 616 may either be an 
impression association or a field association. An impression 
association is a dynamic association that is associated with a 
particular {xy} location 613 on an impression. A field asso 
ciation is associated with a particular field of a form (static 
association) or form instance (dynamic association). 

3.2 Communicating Status to the User 

0332. At times the mechanisms described require commu 
nication of status information (often errors) to the user. The 
simplest way to achieve this is to make use of the Netpage 
Player infrastructure. Special operations (e.g. show-status 
ok-message and show-status-error-message) can be desig 
nated for transmitting status information to the user. The 
player architecture would determine, for each message, the 
most appropriate device (or devices) on which to display the 
message and the way in which to display it. For example, it 

may be that in certain situations the pointer is the only avail 
able player, in which case an error status might be “played by 
illuminating a red LED on the pointer or playing a short 
Sound. 

3.3 Impression Associations 
0333. An object 601 can be associated dynamically with a 
specific {xy} location 613 on an impression. The associa 
tions 616 are stored inside the Netpage Server 529 and can 
then be viewed in a number of ways: 

0334 1. By interacting with the physical impression 
using a device that communicates with the Netpage 
Server 529 to retrieve the associated objects 601. 

0335 2. By interacting with a virtual view of the 
impression from within a graphical Software application 
602. 

3.4 Interacting with Dynamic Associations 
0336 Referring to FIG. 30, an associated object 601 can 
be viewed by interacting with the physical impression using a 
Netpage Tag aware device. This shows an example where a 
tag reading device with built in screen is passed over a physi 
cal impression. The device communicates impression loca 
tions to the Netpage server 529 which responds with infor 
mation regarding any associated object 601 that is currently 
sensed by the device. Depending on configuration, the device 
might begin immediately playing each associated object or 
present the user 525 with the option of playing the object 601. 
If multiple objects 601 are within the device's field of view, 
then the device could present the user with a list of the objects 
601 for selection. 
0337 Associated objects 601 can also be viewed by inter 
acting with a virtual view of the impression from within a 
graphical software application 602. There are a number of 
possible mechanisms for displaying associated objects 601 in 
Such an application 602. Each mechanism is responsible for: 

0338 Indicating the presence of an associated object (or 
objects 601), and 

0339 Displaying the actual content of an associated 
object 601. 
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0340 An example mechanism is shown in FIG. 31 where 
a graphical “Netpage Explorer application 602 is being used 
to view an impression which contains associated objects 601. 
The example shows an approach in which some visible token 
603 (in this case a black star) is displayed that indicates the 
locations that contain object associations 616. The display of 
the tokens 603 can be toggled by clicking on a toolbarbutton 
609. To view an associated object 601 the user clicks (or 
alternatively double-clicks) on the relevant token 603 which 
causes the Netpage Explorer application 602 to retrieve the 
associated object 601 from the Netpage Server 529 and to 
then play the object 601. Depending on the capabilities of the 
Netpage Explorer application 602, the object 601 can either 
be played within the Netpage Explorer application 602 itself, 
or by an external application. 

3.5 Methods for Creating Impression Associations 
0341 This section describes various alternative tech 
niques that may be provided to allow users to dynamically 
associate content with a location on an impression. They 
include: 

0342 Modal association mechanisms 
0343 Sticker based mechanisms 
0344 Swipe Based mechanisms 
(0345 Swipe Based Stickers 

3.5.1 Modal Association 

0346 A Modal Association involves first placing the user/ 
pen session in a mode in which the next pointer click is 
interpreted as the specification of an impression location to 
which a current clipboard object 601 should be associated. 
0347 FIG. 32 shows an example of how an impression 
object association 617 might be created modally. In this case, 
the user attaches a photo to an impression. The steps are as 
follows: 

0348 1. The user takes a photograph using their digital 
camera 610. 

0349 2. The user pushes the photograph to the Netpage 
clipboard on the Netpage Server 529 (possibly implic 
itly). 

0350) 3. The user clicks with their Netpage pointer 533 
on a printed toolbar 611. In this case, the user clicks on 
the “Attach Object” button 612. This places the pointer 
session into a mode in which the next click with the 
pointer 533 is interpreted as the specification of an 
impression location to which the current clipboard 
object 601 should be associated. 

0351. 4. The user clicks on the desired location 613 on 
a printed page 614. This causes the Netpage Server 527 
to retrieve the current object 601 from the user's clip 
board 615 and to associate the object with the impres 
sion location selected in step 3. 

0352 An alternative approach requires steps 3 and 4 to be 
performed in the opposite order. That is, the “Attach Object’ 
command is interpreted to mean associate the object with the 
impression location most recently touched by the user. 
0353 Modal association mechanisms can be implemented 
on top of the Netpage Clipboard 615 mechanism. 

3.5.2 Tagged Stickers 
0354) A tagged sticker 620 is a physical adhesive sticker 
which is Netpage tag encoded 617. That is, it is a Netpage 
impression printed onto a physical Sticker. Clicking on a 

Apr. 2, 2009 

tagged Sticker causes an object to be associated with that 
Sticker (impression). Tagged Stickers 620 can be physically 
attached to any surface whether it be tagged or otherwise (eg. 
books, desks, walls, etc) and thus provide a very flexible 
mechanism for dynamically associating objects with loca 
tions. 
0355 FIG.33 shows an example of a simple tagged sticker 
620. In order to associate an object 601 with the sticker 620, 
the user would perform the following steps. 

0356) 1. Push object 601 into Netpage Clipboard 615 
0357 2. Physically paste sticker 620 onto any surface 
0358. 3. UseNetpage pointer 533 to click on the sticker 
620 to associate the object 620. 

0359 Once an object 601 has been associated with a 
sticker 620, there are various ways in which the user can 
retrieve/play the object 601. Firstly, the object 601 can be 
interacted with using a physical Netpage Player device 520. 
Secondly, simply clicking on the sticker 620 with a Netpage 
pointer 533 would cause the object 601 to be played. This 
latter behaviour Suggests that Sticker associations would actu 
ally be implemented as field associations 618. 

3.5.3 Reusable Stickers 

0360. As so far described, once an object 601 is associated 
with a sticker 620, that association 616 cannot be altered. A 
reusable sticker 621 allows for the object associated with a 
sticker to be changed, or erased. Such a sticker 621 is shown 
in FIG. 34. The “Attach' button 622 is used to associate an 
object 601 with the sticker 621 and allows for a new object 
601 to be associated with the sticker 621, overwriting any 
previous association 616. The “Clear button 623 allows for 
any association 616 to be removed. 
0361. Both “Attach 622 and “Clear 623 are destructive 
operations in that they remove any association 616 that may 
have been in place before the operation took place. As such, it 
may be desirable to be able to protect against accidental 
invocation of Such operations, especially in the sticker sce 
nario in which the entire sticker is a clickable area. 
0362. One mechanism for doing that is shown in FIG.35 in 
which a sticker 621 has a “Confirm Action' button 624. In 
order for a destructive operation to be confirmed, the user 
must first select the operation and Subsequently select the 
“Confirm Action” button 624. A suitable timeout (say 10 
seconds) can be used Such that confirmations must take place 
within the timeout period in order to be valid. 
0363 An alternative for preventing accidental invocation 
of destructive operations is to limit the interactivity of the 
sticker to small areas within the sticker as shown in FIG. 36. 
The associated object 601 is only played when the user selects 
the “Play” operation 625. The overall sticker 621 is not inter 
active. As such, accidental invocation of destructive opera 
tions should be much less likely. 

3.5.4 Category Specific Stickers 

0364 So far we have described stickers which retrieve the 
object 601 most recently assigned to the Netpage Clipboard 
615. The Netpage Clipboard 615 can store multiple objects 
601 per user 625 with each object 601 falling into an object 
category or set of categories. As such, it is possible to have 
Category Specific Stickers 627 that retrieve current objects 
from the Netpage Clipboard 615 by category. 
0365 FIG. 37 provides examples. Clicking “Attach” on 
the left sticker causes the current clipboard object 601 with a 
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category of “video to be associated with the sticker 620. The 
sticker on the right achieves a similar effect for objects in the 
“photo” category. 
3.5.5 Swipe Based mechanisms 
0366. The printed toolbar in FIG.38 allows an impression 
association 617 to be created by Swiping a command from a 
printed toolbar 626 to the location on an impression to which 
the object 601 is to be associated. The user temporarily places 
the toolbar 626 on top of the destination impression and 
swipes from the toolbar 626 to the impression. The swiping 
action provides the system with digital ink samples from both 
the toolbar and the destination impression. These samples 
enable the determination of both which object 601 is to be 
associated (for the card shown the possibilities being the 
current video clip, current photo, current audio clip, or in the 
case of the “Any' icon, the current object regardless of type) 
and to which impression and location on that impression the 
object 601 is to be associated. 

3.5.6 Swipe Based Stickers 
0367. A limitation of the stickers described earlier is that 
they do not actually create an association 616 between the 
object 601 and the underlying impression on which the sticker 
is applied. For example, consider the situation where a sticker 
has been applied to a tagged impression, and Subsequently an 
object 601 is associated with the sticker. If the underlying 
impression is viewed within the Netpage Explorer applica 
tion, then the sticker and associated object 601 is not be 
displayed since the Netpage Server 529 is not aware that the 
Sticker has been applied to that impression. 
0368. The above problem can be solved by applying the 
Swipe based approach to stickers. The user steps involved are: 

0369 1. Push object 601 into Netpage Clipboard 615 
0370 2. Physically paste sticker 620 onto a tagged 
impression 600 

0371 3. UseNetpage pointer 533 to swipe from sticker 
620 to impression 600. 

0372. The action of Swiping across both the sticker 620 
and the impression 600 creates a triple association between 
the impression 600, the sticker 620, and the object 601. Spe 
cifically, the Netpage server 529 is now aware of: 

0373 The sticker 620 to which the object 601 has been 
associated, and 

0374. The impression 600 on which the sticker 620 has 
been placed, and the location 613 on the impression 600 
at which the sticker 620 has been placed, and thereby the 
location 613 on the impression 600 to which the object 
601 is associated. 

0375. The above associations 616 allow the object 601 and 
sticker 620 to be displayed inside tools such as Netpage 
Explorer 602. 
0376 A variant of the swipe based sticker is shown in FIG. 
39. It includes a transparent region 628 which allows the tags 
of the underlying impression 600 to be seen through the 
sticker 620. This makes it possible to create a triple associa 
tion 616 with a swipe that remains within the confines of the 
Sticker 620. 
0377. In addition, the transparent region 628 may be trans 
parent in the infrared spectrum in order for the Netpage 
pointer 533 to be able to see the Netpage tags on the under 
lying impression 600. This allows for the transparent region 
628 to be non-transparent in the visible spectrum. As such, 
graphics can be printed over the transparent region 628. For 
example, a Swipe based category specific sticker can be con 
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structed which includes indicative graphics printed over the 
transparent region 628 as shown in FIG. 40. It is also possible 
that the instead of using a transparent region 628, the Sticker 
620 may alternatively include a hole. 
3.5.7 Impression Associations Object Model 
0378 FIG. 41 shows the basic object model representation 
of impression associations 617. An ImpressionAssociation 
617 includes a location and the object's content. An Impres 
sionLocation includes an impression,x,y) tuple 629. The 
content of an associated object is represented as a PlayRe 
quest 521. In the common case, the PlayRequest 521 includes 
a single value, but it also possible to associate targets and 
operations. For example, any PlayRequest 521 can be asso 
ciated with an impression. 
0379 A swipe based sticker is associated with an Impres 
sionAssociation on the underlying impression. 
3.6 Field Associations 

0380. An object 601 can be dynamically associated with a 
particular field of a form instance 630. Such an associated 
object 601 is then delivered to the relevant application as part 
ofa submission of the form instance 630. This can be used, for 
example, to dynamically attach images (e.g. photos) to a 
Netpage form 632 and to then have those images sent to the 
application when the user clicks on the “submit form com 
mand. 
0381. The relationship between field associations 618 and 
impression associations 617 is shown in FIG. 42. A FieldAs 
sociation 618 consists of a specification of the field with 
which the object 601 is associated and a reference to the 
underlying impression association 617 which provides 
details of the actual object 601. The ImpressionAssociation 
617 structure has been described. The field is specified by a 
FieldInstanceAddress 631 which specifies a form 632 
instance 630 and a field number 633 within that form instance 
630. A FormInstance 630 is a specific instance of a Form 632 
which is printed on to a Printout 633. 
3.6.1 A Sample Application 
0382 FIG. 43 shows a simple application that demon 
strates the use of field associations 618. Use of the application 
proceeds as follows: 

0383 1. The user clicks on the “Click here to attach 
photo’ button 640 with a Netpage pen 533 or pointing 
device. This causes the application to request the current 
photo from the Netpage clipboard 615 associated with 
the user 525. That photo is then associated with the large 
rectangular field 641. 

0384 2. The user can click on the large field 641 in order 
to retrieve the associated photo and display it on a Suit 
able Netpage Player device associated with that user 
525. 

0385 3. The overall form can be submitted by clicking 
on the “Submit” button 642. This causes a form submis 
sion to be sent to the relevant application. The form 
Submission includes the photo currently associated with 
the large field 641. 

0386 The following sections use the sample application to 
describe the remaining details of the field association mecha 
1S. 

3.6.2 Form Design for the Sample Application 
0387. In order to design a form 632 that supports a simple 
application, two forms are specified. The first form 643 is a 
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standard application form. The second form 644 is a special 
form that include fields that share the same impression coor 
dinates as elements from the first form, but are overlayed on 
top of the first form's fields. 
0388. The underlying (first) form 643 is shown in FIG. 44. 
This includes a submit button 642 for the application and also 
a field of type ObjectReceiver 644. It is to this second field 
644 that an object is to be assigned. The actual assignment 
occurs as a result of user interaction with the overlayed form 
as described below. 
0389. The overlayed form 644 is shown in FIG. 45. The 
application name for the overlayed form 644 is the system 
Supplied 'sys.object-associator” application. This is a stan 
dard internal application that expects to receive a form Sub 
mission with a “submit” button having one of the names as 
shown in Table 4. The table describes the meanings of each of 
the possible submit buttons. Note that an object-associator 
form does not need to provide all four submit buttons, 
although it must minimally provide both a “set and a “target' 
button. 

TABLE 4 

Submit buttons supported by the Sys: object-associator application 

Name Description 

Set The set command indicates that an object of the specified type is to 
be fetched from the Netpage clipboard and associated with an 
ObjectReceiver field on the underlying form. The location of the 
relevant ObjectReceiver field is indicated by the “target field that 
must also be part of this form. 
The type of object to be associated is indicated by the field's value. 
fit is left blank, then the current clipboard object (regardless of 
type) is retrieved and associated. 

clear The clear command indicates that the object association currently 
assigned to the “target field should be removed. 

show The show command causes the object associated with the target 
field (if any) to be displayed on a suitable Netpage Player. 

target The target field has two roles. Firstly it indicates the location?field 
on which the set, clear and show commands should act. Secondly, 
if the target field is clicked then it behaves as if it is a show 
command. 

I 

0390 The below pseudo code outlines the handling of the 
set command. The main principle to note is that the center of 
the target field provides the x,y) location to which the 
retrieved object should be associated. This {xy} location is 
also used to locate a form field with which the object is to be 
associated. This is achieved by determining the uppermost 
field on the page that intersects with {xy} and that is also 
receptive to object associations. In the case of the example, 
the uppermost field on the page that intersects {xy} is the 
target field itself, but it being a submit field, is not receptive to 
object associations. The next uppermost field that intersects 
{xy} is the ObjectReceiverfield on the underlying form. The 
end result is that the object is associated with a field on the 
underlying application form rather than the overlayed Sys: 
object-associator form. 

ObjectAssociator App::handleSetCommand(a Submission, 
a formDescription) 

let I setField = a submission.getSubmitButton() 
f fetch the target field for the current form 

let targetField = a formDescription.fetchField(“target) 
// Calculate the impression location to which the object 
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-continued 

is to be 
ff associated. The center of the “target field is used as 

the 
if location to place the object. 

let targetCenter = 1 targetField.center() 
let location = 

ImpressionLocation(a Submission...getImpressionId), 
targetCenter); 

// Look for a receptive field to which we can associate 
the object. 

// A receptive field is a field with a type that indicates 
it is 

fi receptive to object associations. “Submit fields are 
not 

fi receptive, but most other field types are. N.B. The 
receptive 

fi field is typically on another form. 
let targetField = 

(the uppermost receptive field on the page that 
includes 1 location) 

// Retrieve an object of the appropriate type from the 
NetpageClipboard. 

// The type to retrieve is indicated by the “value' 
element of the 

if “set field 
let l objectRequestType = | setField.value() 
let clipboard = getClipboard (1 Submission.userId()) 
let l object = | clipboard.fetchObject(1 objectRequestType) 

if create the associations 
let l impression Assoc = 

createImpression Association(l location, l object) 
createFieldAssociation(l targetField, l impression Assoc) 

3.6.3 Field Associations and Form Submissions 

0391 Netpage forms 632 generally have one or more form 
submission buttons 642. Clicking on such a button 642 with a 
pointer 533 causes the Netpage server 529 to perform hand 
writing recognition of the digital ink (if any) assigned to the 
form 632, and to bundle the result into a form submission 
which is then posted to the application associated with the 
form 632. The handwriting recognition largely involves con 
Verting handwriting fields (such as textual combs, and check 
boxes) into their digital equivalents (for example digitalink in 
textual combs is converted to text). 
0392 Associated objects 601 can optionally be submitted 
as part of such form Submissions. The requirement to transfer 
an associated object 601 (or otherwise) as part of the form 
submission is specified in the form definition for that form. 

3.7 Static Associations (Embedded Objects) 
0393) Objects 601 can be associated with a document at 
document creation time. As with dynamic associations. Such 
associations can either be impression associations 617 or field 
associations 618. Static associations are specified in the Inter 
face Description for the document. Static associations are 
represented as PlayRequests 521. 

4. Netpage Clipboard 

0394 The Netpage Clipboard 615 is a system supplied, 
per user object repository to which the user can push an object 
601. The object 601 thus pushed is considered to be the user's 
“current object' which may then be accessed by applications, 
in particular by the UserRequestRouter, but in general by any 
application that is acting on behalf of the user. 
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4.1 Representation of Clipboard Objects 

0395 Clipboard objects are stored as Netpage Player 
PlayRequest objects 521. A PlayRequest 521 corresponds to 
a request to perform an action. It consists of three parts: 

0396 1. A target, which specifies on which player (de 
vice) the request should be executed. 

0397 2. The operation, which specifies the action to be 
taken. 

0398. 3. A set of values, which are supplied as param 
eters to the operation. 

0399. A Value represents an instance of some physical 
type and consists of a type specification and data. The type 
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The form has been authored such that clicking on any of the 
phone numbers causes that phone number to be sent to the 
Netpage clipboard 615 for that user 525. For example, click 
ing on the phone number for “Susan Wilson 615 causes the 
following value to be pushed to the clipboard 615: 

0404 value phone-number, “151 425 06.17 

4.2.2 Push Via Physical Device 
(0405 Values 524 can be pushed to the clipboard 615 by 
Netpage aware devices that are capable of capturing and/or 
storing typed objects. Table 5 provides some example devices 
and Scenarios in which they might push values to the Netpage 
clipboard 615. 

TABLE 5 

Examples of Netpage aware devices capable of pushing objects to the clipboard 

Device 

Digital Camera 

mp3 audio players 

Video camera 

Dictation device 

specification has a physical type and Zero or more associated 
type categories. The physical type identifies the structure of 
the data element of the Value. This document does not specify 
a particular representation for physical types. A possible 
mechanism would be to use MIME types. For example, if the 
physical type is image/jpeg then the data element would 
contain the binary data of an image injpeg format. 
0400. A shorthand form of specifying PlayRequests will 
now be used in this section. As an example, instead of using 
the tabular form this section will use the following syntax for 
PlayRequests that only have a single item: 

04.01 value phone-number, “555 3473 

target 
operation 
values phone-number “555 3473 

4.2 Mechanisms for Pushing Values to the Clipboard 
0402. In general, a user performs an explicit user action in 
order to push a value to the clipboard. Such actions may take 
various forms as described in the following sections. Once a 
value is in the clipboard any application can access the value. 
For example the value can be dynamically associated with a 
form field on a printed impression. 

4.2.1 Push Via Printed Netpage Form 
0403 Values can be pushed to the clipboard by interacting 
with a printed Netpage form such as that shown in FIG. 46. 

Example scenario 

User takes a photo with the digital camera and then selects “Send 
to Netpage' from a menu. This results in the photo being added to 
the Netpage clipboard (say with type: image peg). 
User chooses a favourite song (or song collection) on the audio 
player and selects “Send to Netpage from a menu. 
Similar to the digital camera scenario, but for video instead of still 
photo. 
User records a message and then pushes the audio file to the 
Netpage clipboard. 

4.2.3 Implicit Push 
0406 To improve usability, it may be possible for certain 
devices to Support implicit (or auto) push which is where 
certain user interactions with a device cause a value to be 
automatically pushed to the Netpage clipboard 615. As an 
example, the user may configure their digital camera so that 
taking a photo causes the photo to be pushed to the Netpage 
clipboard 615. 
4.3 Netpage Clipboard Interface 
0407. In order for a device or application to push a value to 
the Netpage clipboard 615 or retrieve the current object 601, 
the device or application first retrieves a reference to a 
NetpageClipboard object for that user from the Netpage 
server 629. The following listing shows the NetpageClip 
board interface in its most basic form. The interface allows 
the current clipboard value to be set, fetched and cleared. 

interface NetpageClipboard 
{ 

void 
setObject(in PlayRequesta object); 
Play Request 
fetchObject(); 
void 
clear(); 

0408. The sections that follow discuss alternatives for 
various aspects of the Netpage clipboard interface. 

4.3.1 Multiple Values Per User 
04.09. The Netpage clipboard 615 is able to support mul 
tiple current values each of which belong to a different cat 
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egory. For example, the clipboard 615 can hold a current 
audio and current video at the same time. PlayRequest values 
can specify one or more categories to which that value 
belongs. Note that an object category is generally indepen 
dent of the specific physical type of the value being added to 
the clipboard. For example, setObject() might be called with 
a value that has a category of "photo’, and a physical type of 
image/jpeg. 
0410 This listing shows a NetpageClipboard interface 
that Supports multiple current values. 

interface NetpageClipboard 
{ 

void 
setObject(in PlayRequest); 
Play Request 
fetchObject(); 
Play Request 
fetchObject(in ObjectCategory); 
void 
clear(in ObjectCategory); 
void 
clear All(); 

0411 Such a clipboard would still support the current 
object concept which would return the most recently added 
object. To that end, the clipboard interface in the listing has 
two fetchObject() methods. The first takes no parameters and 
returns the most recently added object. The second takes an 
ObjectCategory as a parameter and returns the most recently 
added object which belongs to the specified object category. 
0412 More generally the clipboard could reuse the gen 
eral capability matching mechanism required by Reques 
tRouters in the Netpage Player architecture. This would pro 
vide the clipboard with a very powerful interface for 
retrieving PlayRequests. 
4.3.2 Multiple Representations of Values 
0413. As with clipboards in standard desktop environ 
ments, it may be desirable to allow the Netpage clipboard to 
Support multiple representations of values, each of which 
would have a different MIME type. For example, a text object 
could be stored as both a text/plain and a text/rtfclocument. 
4.3.3. Using Values from the Netpage Clipboard 
0414. Once a user places a value in the clipboard, the value 
can be accessed by applications in response to actions by the 
user. The basic clipboard interaction model is shown in FIG. 
47. Referring to FIGS. 47 and 48, the clipboard starts empty 
652. A value can then be pushed 653 into the clipboard 615. At 
that point an operation can be selected 654 by the user at 
which point the selected operation is executed against the 
current value in the clipboard. Ifan operation is selected while 
the clipboard is empty, then an error 655 is returned to the 
USC. 

0415. The model presented in FIG. 47 is called the value 
first model as it requires the user to first select the parameter 
to an operation, and to then select the operation itself. 
0416. One way in which an operation can be invoked by a 
user is for the user to interact with a printed Netpage form 660 
which contains a set of PlayRequests which specify opera 
tions. FIG. 48 shows such a printed command sheet and Table 
6 describes the meaning of each operation. When a field is 
selected by the user (by clicking on it with a Netpage pointer), 
the corresponding operation is performed on the value cur 
rently stored in the clipboard 
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TABLE 6 

Description of commands 

Command Descriptions 

Play Executes the default action for the current clipboard value. For 
example, for a phone number object, the default action might 
be to dial the number, while for an image it might be to 
display the image on a device capable of image display. 

Display Display the current clipboard value. This is different to play, 
since for a phone number, for example, the phone number 
is displayed rather than dialled. 

Attach to Associate the current clipboard value with a location on a 
Page printed page. 
Print Print the current value. 

4.4 Placing Operations and Targets in the Clipboard 
0417. As clipboard entries are actually stored as PlayRe 
quests 521 it is also possible to push operations and targets to 
the clipboard 615. 

4.4.1 Adding Operations to the Clipboard 
0418 FIG. 49 shows a clipboard model which allows 
operations 523 to be stored in the clipboard 615 rather than 
values. In this model, the user pushes an operation 523 to the 
clipboard 615 at step 661, and then selects the value 524 to 
which the command 523 should be applied at step 662. So, for 
example, a “play” operation could be pushed to the clipboard 
615, and then a phone number could be subsequently selected 
from a contacts list as already shown in FIG. 46. This model 
is called the operation first model as it requires the user to first 
select an operation 523, and to then select the parameter 524 
for the operation 523. 
4.4.2 Allowing both Value First and Operation First Models 
0419. It is possible to simultaneously support both the 
value first and operation first models as shown in FIG. 50. In 
this model an empty clipboard 615 allows an operation 523 or 
a value 524 to be pushed at steps 663 or 664. This gives the 
user the freedom to perform operations 523 in whichever 
order seems natural. Also, if a user is using operation first, 
then once the user has placed an operation 523 in the clip 
board 615, they can perform that operation 523 on as many 
values 623 as required simply by pushing values to the clip 
board 615 at step 665 (and vice-versa for value first at step 
666). In order for a user to switch between models, however, 
the clipboard 615 must be explicitly cleared at steps 667 and 
668. 
0420. The following examples show the two models in 
action. In each case, the user's steps are shown numbered and 
the contents of the clipboard 615 are shown after each step. In 
the first case, the user uses the value first model by first 
pushing a phone number to the clipboard 615, and then select 
ing the operation 523 to be applied to that object: 

Push value 
value phone-number, "555 1287) 
Push operation 
value phone-number, "555 1287) 
operation play 

0421. At this point, an observer of the clipboard 615 
(likely the UserRequestHandler) determines that the PlayRe 
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quest 521 as shown below can be produced by combining the 
operation 523 and value 524 PlayRequests 521. The resultant 
PlayRequest 521 can then be routed by the UserRequest 
Handler. Typically the UserRequestHandler"plays a phone 
number by sending the request to a device capable of dialing 
the phone number. 
0422 PlayRequest created by merging contents of clip 
board: 

target 
operation play 
values phone-number “555 1287 

0423. The second case uses the operation first model: 

Push operation 
operation play 
Push value 
operation play 
value phone-number, "555 1287) 

0424. At this point, the clipboard 615 determines that the 
PlayRequest 521 can be produced by combining the opera 
tion 523 and value 524 PlayRequests 521. 

4.4.3 Ambiguous Usage 

0425 One problem associated with this mechanism of 
pushing values 524 or operations 523 to the clipboard 615 is 
a value 529 or operation 523 can remain in the clipboard 615 
indefinitely. As such, it is easy for a user 525 to forget that an 
object 601 is in the clipboard 615 and for unexpected results 
to emerge. This is particularly the case if we simultaneously 
allow both the value first and operation first models. As an 
example, Suppose the user performs the following actions: 

0426 1. Push "play' operation to the clipboard 
0427 2. Push a phone number (the number is dialed) 
0428. 3. An hour later, click on another phone number. 

0429 Using the state machine indicated by FIG.50, step 
(3) would cause the number to be dialed. This may not be 
what the user expected as they have likely forgotten the fact 
that the “play' operation is currently residing in the clipboard. 
0430. There are a number of approaches to addressing 
these usability concerns: 

0431 Single Use Clipboard Entries 
0432 Clipboard Timeouts 

4.4.4. Single Use Clipboard Entries 
0433 FIG. 51 provides an alternate model to that previ 
ously described. In this model, using an item in the clipboard 
615 at either of steps 525 or 626 results in that item being 
removed from the clipboard 615 at state 670. That is, opera 
tions 523 and values 524 only remain in the clipboard 615 for 
a single use after which the clipboard 615 is returned to the 
Clipboard Empty state 627. This model largely avoids the 
usability concerns described above, although not completely, 
as will be described in further detail. 

4.4.5 Clipboard Timeouts 
0434. While a single-use clipboard model improves the 
usability of the Netpage clipboard 615, there are still prob 
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lematic scenarios which result from allowing both value first 
and operation first models to coexist. Consider the following 
steps: 

0435 Push “play” operation to the clipboard 615 
0436 An hour later, push a phone number 

0437. In the above, it is not clear whether the user 525 has 
indicated that they would like to apply the “play” command to 
the phone number, or whether they had forgotten that they had 
pushed the play operation an hour ago and were actually 
attempting to simply push a phone number to the clipboard 
615. 
0438. In order to address the ambiguity, the concept of 
clipboard timeouts can be introduced, as shown in FIG.52. In 
this model, objects only remain in the clipboard for a limited 
duration, 60 seconds in the example for steps 675 and 676, but 
the exact value could be user configurable. 
0439 FIG. 52 shows clipboard timeouts in the context of a 
single-use clipboard. It is also possible to introduce clipboard 
timeouts within a multi-use clipboard, as shown in FIG. 53. 
Each application of an operation to a value at steps 680 and 
681 resets the timeout period which allows for multiple val 
ues to be applied to an operation without having to push the 
operation each time. Similarly, it allows multiple operations 
to be applied to a value without having to push the value each 
time. 

4.4.6 Multi Value Operations 
0440 The clipboard 615 concept can be extended to sup 
port operations that require more than one parameter524. The 
basic approach is to allow multiple values 524 to be pushed to 
the clipboard 615. The clipboard 615 can then combine the 
values 524 with a pushed operation 523 to create a PlayRe 
quest 521 with multiple parameters. 

4.4.7 Adding Targets to the Clipboard 

0441 Consider the command sheet already shown in FIG. 
48. Clicking on each operation with a Netpage pointer 533 
causes the corresponding operation 523 to be pushed to the 
clipboard 615. The operation 523 does not necessarily take 
effect immediately. The operation takes effect when there is 
sufficient information available in order to determine the full 
details of the PlayRequest 621 being requested by the user 
525. There are cases in which it proves valuable to allow the 
user 525 to be able to specify the target 522 of an operation 
623. For example, Suppose a user wishes to print a photo from 
their digital camera, but does not wish to print it to their 
default printer. 
0442. Selection of the printer can be achieved by selecting 
the printer from a list of printers printed on a Netpage card 
700 as shown in FIG.54. Clicking on a printer 707 on the card 
simply causes the details of that printer to be pushed to the 
Netpage clipboard 615. 
0443 FIG.55 shows the details of each of the fields on the 
card. Each field corresponds to a PlayRequest (521a, 521b, 
521c,521d,521e, 521f. 521g) that specifies a target 522 and 
nothing else. 
0444 The following steps provide an example in which 
the user pushes a target to the clipboard. 

1. Push photo of family dog to clipboard 
value image/ping category ='photo, <contents of photo of dog>} 
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-continued 

2. Select printer by clicking on card 
value image/ping category ='photo, <contents of photo of dog>} 
target home-color-printer 

3. Push print command to clipboard (e.g. using printed command 
sheet shown in FIG. 3 

value image/ping category ='photo, <contents of photo of dog>} 
target home-color-printer 
operation print 

0445. At this point, a PlayRequest 521 can be constructed 
that combines all the elements from the clipboard 515 as 
shown in FIG. 52. 

Play Request created by merging contents of clipboard 

target home-color-printer 
operation print 
values image.png category = photo <contents of photo of dogs 

0446. Once the full PlayRequest 521 is determined, it is 
performed and, depending on the clipboard model being 
used, the clipboard 615 would either be cleared of all contents 
(the single-use model), or left as is in readiness for future 
related requests 521 (the multi-use model). In the latter case, 
the Subsequentact of pushing another photo (say of the family 
cat) to the clipboard 615 would leave the clipboard 615 in the 
following state: 

target home-color-printer 
operation print 
value image/ping category ='photo, <contents of photo of cats 

0447. At this point, the clipboard contents indicate that the 
user wishes to print the newly selected photo on the color 
inkjet printer at home. This approach allows the user to 
request the printout of a number of photos on a particular 
printer, without having to specify the target 522 or the opera 
tion 523 each time, by simply clicking on each required 
photo. 
0448. Even in the multi-use case, if the user is inactive for 
Some configurable period of time, then a clipboard timeout 
causes the clipboard 615 to be cleared. 

4.4.8 Pushing More Fully Specified PlayRequests 

0449 As the clipboard 615 supports the pushing of 
PlayRequests 521, the application author is not limited to 
pushing values 524, operations 523, and targets 522. It is also 
possible to push PlayRequests 521 that are more fully speci 
fied. For example, consider the printed command sheet 710 
shown in FIG.56. It contains various commands 711 that can 
be invoked by clicking on the sheet with a Netpage pointer 
533. 

0450 FIG. 57 shows the configuration of one of the com 
mands. Namely, the “print using... office printer” command 
712. As can be seen, it corresponds to a PlayRequest 521 that 
specifies both a target 522 and a command 712. 
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1. Push photo of family dog to clipboard 
value image/ping category ='photo, <contents of photo of dog>} 

2. Click on “print using... office printer field 
value image/ping category ='photo, <contents of photo of dog>} 
target { office-personal-printer 
operation print 

0451. At this point, a PlayRequest 521 can be constructed 
that combines all the elements from the clipboard 615 as 
shown in FIG.52. As such, the “print using... office printer 
command 711 has reduced the number of clicks required by 
the user to perform the action from three clicks to two. 

Play Request created by merging contents of clipboard 

target office-personal-printer 
operation print 
values image.png category = photo <contents of photo of dogs 

4.4.9 Communicating Status to the User 
0452. At times the mechanisms described may require 
communication of status information (often errors) to the 
user. One method is to make use of the Netpage Player infra 
structure. Special operations (eg. show-status-ok-message 
and show-status-error-message) can be designated for trans 
mitting status information to the user. The player architecture 
would determine, for each message, the appropriate device 
(or devices) on which to display the message and the way in 
which to display it. For example, it may be that in certain 
situations the pointer 533 is the only available player in which 
case an error status might be "played by illuminating a red 
LED on the pointer 533 or playing a short sound. 

5. Downloadable Content Billing 
5.1. Overview 

0453 There is already an existing market place for pur 
chasing and downloading products to mobile devices. Prod 
ucts such as: ringtones (monophone, polyphonic and real 
tone); wallpapers; games and other applications; music; 
music videos; films and TV. The printing capabilities of 
M-Print can add further to this list of products. 
0454. The traditional methods for purchasing and down 
loading Such products are based around web browsing and 
SMS to initiate the download and EMS or MMS to deliver the 
product to the phone 100, see FIG. 58. The user enters and 
sends a product code via SMS at steps 720 and 721 to a vendor 
723 who then delivers the product to the originating handset 
100, or to the mobile number supplied with the product code 
at step 724. 
0455 Netpage and M-Print technologies have the ability 
to simplify the user experience in accessing and purchasing 
these products, while also being able to utilise the existing 
infrastructure for the billing and delivery of the products. 
0456 FIG. 59 shows the typical sequence of events for a 
Netpage play sequence, cast in terms of downloading a pre 
view of a ringtone. In the general Netpage play sequence a 
Netpage click at step 730 triggers a form submission which in 
turn results in a general “play” event being routed at steps 732 
and 734 to a Netpage player via the Netpage Player Architec 
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ture. For downloadable content the form submission is shown 
as a simple hyperlink 731 and the “play' event is shown as a 
download of content, in this case a ringtone. 
0457. Using a Netpage pen or pointer 533 the user 525 can 
click on a printed advertisement 715 in a magazine, newspa 
per, direct mail, on a product’s packaging or possibly on a 
product itself. This can automatically deliver Some content to 
the user's preferred Netpage Player 520 for that content. Most 
likely the Netpage Player 520 is the user's mobile phone 100, 
as is shown in FIG. 59. Alternatively it can commence a 
dialogue with the user via the device's UI to determine what 
the user wants to do with the product they selected via their 
click. For content like ringtones or phone themes, this pro 
vides a more convenient interface than the existing SMS 
interfaces in use today. 
0458 M-Print devices can provide a Netpage scan opera 

tion, and this can also be used to initiate a product download 
or purchase as above. The card that is scanned could have 
been printed on a M-Print printer 4 or it could be provided 
along with another product, e.g. a card in a breakfast cereal 
box. 

0459 Combining the abilities of M-Print and Netpage can 
lead to a powerful Suite of new product promotion and sales 
tools. For example, a user can use a Netpage pointer 533 in a 
mobile phone 100 to click on the latest ringtone advertise 
ment in their favourite magazine. This results in purchasing 
the ringtone, charging it to their mobile phone account, down 
load and install it on their phone 100. It can also print on their 
phone a promotional card that allows a one time download of 
the same ringtone for them to give a friend. When their friend 
scans the card they receive the same ringtone downloaded and 
installed on their phone. Depending on the promotion running 
at the time the friend may receive the ringtone for free or at a 
discounted rate. 

5.2 Downloading Content 

0460 FIG. 59 shows the typical Netpage player sequence 
of events that are involved in downloading a product, in this 
case a ringtone, from a Netpage based application. In the 
diagram the ringtone download event being routed to the 
phone in steps 732 and 734 consist of a ringtone, with the play 
operation of preview 716. It may have the target handset 
specified or it may rely on the Netpage player request routing 
mechanisms to determine the appropriate target 522 for the 
play request 521. 
0461 It has already been noted that the mobile computing 
environment already has some well established mechanisms 
for satisfying on-line product purchases. Below are three 
possible ways Netpage player requests can be integrated into 
the existing mechanisms to provide the user with a simpler 
user experience. In each of the cases the request to purchase or 
preview the product is instigated via a Netpage stroke, click or 
scan The differences arise in how the Netpage application 733 
procures the product and delivers it to the user. 

5.3 Netpage as Middle Man 

0462 FIG. 60 shows a scenario where the Netpage ring 
tone application is used as an alternative interface and deliv 
ery mechanism to an existing ringtone vendor 723. The 
Netpage application 733 does not own the rights to the prod 
ucts it is providing. Instead it is acting as a middleman, 
forwarding the requests at step 736 onto the product vendor 
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723 on behalf of the Netpage user and routing the requested 
product at step 739 back to the Netpage user via the Netpage 
player mechanism. 
0463. This approach allows the user to benefit from the 
Netpage Player Architecture, which allows the user to cus 
tomize the way they want the product to be routed after they 
have received it from the vendor. It also allows for the 
Netpage Player to provide extended handling of products on 
the mobile device. For example, the player may prompt the 
user if they wish to back up their existing ringtone before 
installing a new ringtone or it may guide the user through 
installing the ringtone as a custom ringtone for a particular 
phone number or set of phone numbers. 

5.4 Netpage as a Sales Agent 
0464 FIG. 61 shows the Netpage application 733 acting as 
a sales agent for the product vendor 723. The play request 521 
contains the user information and the product ID, and is 
routed to a special player 743 at step 741 that passes the 
request onto the vendor 725 at step 742. The vendor 723 then 
delivers the product in its normal way, in this case via EMS/ 
MMS at step 744. 

5.6 Hybrid Approach 

0465 FIG. 62 shows a hybrid scenario where the both the 
Netpage Player Architecture and the existing mobile tech 
nologies are used to deliver the purchased product. The 
request 521 to purchase the product may be satisfied by the 
ringtone application 733 either internally as a pure Netpage 
application or acting as a middle man. The play request is 
dispatched containing both the purchased product and a 
voucher to be printed. 
0466. The play request 521 is routed as a Netpage player 
request and when it reaches a player 745 deployed within the 
mobile network, acting a mobile device proxy, it is split into 
a product delivery and a print job. The product is sent out via 
an EMS/MMS message at step 746 and delivered to the 
mobile device 100 in the same way as a traditionally pur 
chased product at step 747. The print job in the form of an 
M-Doc reference 507 is delivered to the phone 100 via one of 
the mechanisms initiating a print job on the mobile device 
1OO. 

5.7 Billing for Downloaded Content 
0467. The ability to bill or charge for services and products 

is at the heart of all businesses. To be able to bill you need to 
be able to: 

0468 1. identify a party to bill; 
0469 2. have a mechanism to deliver and ensure pay 
ment of a bill; and, 

0470 3. be able to justify the bill based on records of 
services or products provided. 

0471. When accessing a service or purchasing a product 
over a mobile network the user is typically charged for both 
the data or call traffic involved in making the transaction and 
also for the product or service purchased. For example, if a 
ringtone was purchased via Netpage, there is a charge for the 
ringtone and also a charge the data traffic used to download 
the content to the mobile device. It is possible for a 3rd party 
vendor to enter into a commercial relationship with the carrier 
whereby the carrier waives or reduces the data transfer costs, 
in return for a payment from the vendor. Mobile carriers play 
a central role in billing. They own the private networks used 
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by mobile devices to connect to both the public telephone and 
data networks and it is at their discretion that a mobile device 
has access to any services. They already have a billing rela 
tionship with each of their customers and hence are able to 
identify them and bill them. Over time the billing options 
offered by carriers have evolved from the simple post-pay 
phone bill to include pre-paid, post-paid and plan-based bill 
ing, where customers are committed to paying a certain 
amount per period for which they can access a range of 
services. Carriers also have the ability to adjust or waive 
billing based on a user's activity over a billing period, for 
example, if you send more than certain number of SMSs in a 
day then all SMSs is to be charged at a different rate. 
0472. For pre-paid accounts the account balance is 
checked before the transaction is commenced to ensure it has 
sufficient credit to pay for the service. Not all services can 
predict the total cost before they are delivered and in those 
cases it is up to the individual carriers to decide whether those 
services are to be made available to pre-paid customers or not. 
0473 Mobile carriers recognise the value of their ability to 
identify and bill customers and make it available to third 
parties on a commercial basis. They do not make it freely 
available. The ability to integrate into a carrier's billing sys 
tem is typically offered in a number of different ways, of 
which some are: 

0474 1. SMS/MMS-based services 
0475 2. Hosting of 3rd party applications and billing 
the traffic for those applications differently 

0476 3. Billing of data traffic to nominated servers at 
different rates 

0477 4. The ability to bill on behalf of a third party, 
based on billing records provided by the third party. 

0478. To bill for products or services attained via Netpage 
interactions it is necessary to identify where in the sequence 
of events it makes sense to generate billing records and which 
party in the transaction is responsible for maintaining and 
acting on those billing records. To make these services avail 
able to users with pre-paid mobile accounts it may be neces 
sary to be able to predict ahead of time the total cost of the 
transaction. 

0479. If we consider the SMS-based content download 
scenario, FIG. 58, there are three billing opportunities: 

0480) 1. The SMS to initiate the transaction may be a 
billable SMS 

0481 2. The purchase of the content from the vendor 
0482. 3. The delivery of the content via a SMS or MMS. 

0483. The first SMS is a standard SMS that the user may be 
billed for, it may be billed differently given that it is destined 
for a vendor who has a business relationship with the carrier. 
The second SMS/MMS is not billed to the sender, as would 
normally happen, but it is billed to the receiver, via an agree 
ment between the vendor and mobile carrier. In both of these 
cases the mobile carrier generates and manages the billing 
records. The purchase cost for the content is also billed to the 
receiver and the vendor is responsible for generating the 
billing record. In most cases this billing record is forwarded 
onto the mobile carrier, typically once a day via a batch 
transfer. The carrier accumulates these records and includes 
them on the user's phone bill as a service for the vendor. The 
carrier then makes a periodic payment of funds collected on 
the vendor's behalf to the vendor. This alleviates the need for 
the vendor to establish a billing relationship with each of its 
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customers and also allows the mobile carrier to derive more 
revenue from its existing billing relationship with the cus 
tOmer. 

0484. For the vendor to be able to generate billing records 
that a mobile carrier can incorporate into a customer's bill the 
mobile carrier needs to provide the vendor with a “customer 
id' or “billing id' per transaction that the carrier can use to 
link a billing record with a customer. The provision of cus 
tomerid and the ability to generate billing records needs to be 
done in a secure way to reduce the possibility of fraud. To 
ensure the required security is maintained each vendor enters 
into a contractual relationship with each mobile carrier before 
the “customer id' data is shared with them. 
0485. In situations whereavendor cannot or does not want 
to work with a mobile carrier they need to implement their 
own means of identifying and billing their customers. Iden 
tifying a user of a mobile device without the assistance of the 
mobile carrier in a uniform way across all mobile devices is 
non-trivial. 
0486 Introducing Netpage and M-Print technologies pro 
vide a number of new billing opportunities for all parties 
involved. If we consider the case where Netpage acts a middle 
man, there are two billing opportunities: 

0487. 1. When Netpage application retrieves the con 
tent from the content vendor; 

0488 2. For the network traffic used to deliver the click 
and the ringtone. 

0489. The Netpage application fetching the content from 
the vendor generates a billing record for the customer. As for 
the SMS case above, it is possible to arrange with a mobile 
vendor to accept these billing records and to bill on the appli 
cation's behalf. To do this the data traffic associated with the 
hyperlink activation is to be tagged with a “customer id' to be 
associated with the billing record. 
0490 The mobile carrier tracks the data traffic used to 
send the click event and deliver the play request. By default 
that traffic would be billed in the same way as all other data 
traffic to and from the device. In a situation were the Netpage 
application is billing via the carrier it may be possible to strike 
a deal with the mobile carrier where by they waive the data 
traffic costs in return for a payment per transaction. 
0491. In the case of Netpage acting as a Sales Agent, the 
Netpage system is not involved in delivering the product but 
only in making the sale. In this case there are four billing 
opportunities: 

0492 1. The data traffic for the Netpage click; 
0493 2. The forwarding of the purchase request to the 
vendor; 

0494 3. The purchase of the content; 
0495. 4. The delivery of the content 

0496 The mobile carrier tracks and generate billing 
records for the data traffic and the delivery of the content. As 
in the SMS case the delivery message is charged to the 
receiver rather than the sender, via an agreement with the 
carrier. 
0497. In this case the billing record for the content pur 
chase generated by the ringtone vendorand would be handled 
in same way as for the SMS case above. It would be possible 
to have an agreement with the carrier whereby the cost of the 
data traffic and the delivery message are waived in return for 
a payment from the Vendor. 
0498. In most cases the Netpage application would be 
managed by the Vendor as an alternative interface to their 
existing business and as such it does not need to bill for its 
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forwarding services. If it is run by a different business then it 
generates a billing record for the forwarding service. This 
may be delivered either to the user or to the vendor who has 
agreed to pay for forwarded requests. 
0499. The billing options for the hybrid approach are 
essentially the same as for when Netpage is a middle man but 
the number of deliveries, and hence billable events, to the 
mobile device is increased. In this case the bill for delivering 
the M-Doc may be changed to the vendor rather than the 
customer since it is an unsolicited promotion. Each of these 
billable events could be filtered by the mobile carrier based on 
later billing records that enter the system. For example, the 
cost of delivering the M-Doc may be waived or credited back, 
if the offer on the printout is taken up by another user. 

5.8 Digital Rights Management 

0500 Closely related to billing is ensuring that the product 
or service is only used for the purpose(s) it was purchased for, 
eg. a ringtone purchased for one phone, can not be installed on 
more than one phone, or a music file that is downloaded as a 
sample can only be played X times before being purchased. 
0501 Digital Rights Management (DRM) schemes are 
being adopted by mobile device manufactures and mobile 
carriers. Where content is being delivered via the existing 
mobile mechanisms DRM is automatically triggered. The 
Netpage Player on a mobile device is implemented to hook 
into the DRM mechanisms on the mobile device. It prevents 
a user by-passing DRM restrictions on downloaded content. 

5.9 Identifying the User 

0502. Mobile carriers identify the user of a mobile device 
when the device negotiates access to the network, either at 
boot time or when it comes within range of a base station. For 
GSM and CDMA networks a user's identity is determined by 
matching the International Mobile Subscriber Identity (IMSI) 
with a user's records held by the carrier. The IMSI is not sent 
during negotiation but rather an identity derived from it called 
a Temporary Mobile Subscriber Identifier (TMSI) is sent. 
Access to the IMSI can be protected by a PIN and most 
phones can be set up to prompt the user for a PIN when it is 
turned on. This is used to gain access to protected data, Such 
as the IMSI. During the connection time negotiations the 
International Mobile Equipment Identity (IMEI) is also trans 
mitted. This is not used to determine who the user is, but it is 
used to filter out mobile devices that are blocked from the 
network, e.g. stolen mobiles can be blocked based on their 
IMEI. 

0503 When a mobile network allows a user on a GSM 
network, they assign the user a SIM card and then activate the 
SIM card. For a non-pre-paid SIM card the user needs to 
present sufficient identification information that the carrier is 
satisfied they know who the person is, that they are able to pay 
their bill, and where to send the bill. For a pre-paid account the 
carrier does not need Such information, but some countries do 
require carriers to collect user identity information even for 
pre-paid accounts. Once the user has an activated SIM card it 
can be used from any handset and the correct account is billed 
for usage. Users are encouraged to protect their SIM cards 
with a PIN, so that it cannot be used until a PIN is supplied. 
However this is not enforced by the carriers, as it is a user 
choice. 
0504 The Netpage system, includes the concept of a 
Netpage user, each of whom has a Netpage account. Some 
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Netpage applications require knowledge of the user. To be 
able to access those applications via a Netpage pointer or 
scanner built into a mobile device, a link between the mobile 
device and a Netpage user is established. To do this there is a 
configuration and activation step, similar to a SIM card acti 
vation where the Netpage sub-systems on the mobile device 
are configured and a mapping is setup between the user iden 
tity for the mobile device and a Netpage user. If the Netpage 
account is being established for the first time then, as with a 
mobile carrier, the user identifies themselves so that the 
Netpage network operator is able to bill the user for any 
Netpage related costs incurred. 
0505. There are times where a mobile user's identity can 
not be determined via a mobile carrier: possibly a company 
does not want to or cannot get the information from a carrier; 
the mobile device may be connecting to the network without 
a carrier being involved; or the carrier may not have the 
information required, eg. anonymous pre-paid accounts. In 
these situations the functionality available to the user can be 
reduced to functionality that does not require knowledge of 
the user's identity or additional Netpage specific information 
can be used to establish the user's identity to the satisfaction 
of the Netpage system. 
0506 Netpage-specific user identity information is stored 
on the device during the Netpage registration/activation pro 
cess. To give the same level of user identity portability as a 
SIM card the information can be stored on the SIM card, if it 
is present. If that is not possible, due to a mobile carrier 
denying access to it or it not being present, it can be stored in 
a secure store within the device and if that is not possible, on 
the normal file system of the device. If the identity informa 
tion is stored on the SIM card, it can automatically move with 
the user's carrier identity when they swap SIM cards. 

6. Use Cases 

6.1 M-Print Blanks 

(0507. The M-Print printer 4 is able to print on special 
M-Print blanks that are specially designed to provide optimal 
print quality in a M-Print printer 4. The blanks are purchased 
by a user in packs and loaded one-by-one into the printer 
when a print is being made. 
0508 To ensure valid blanks are loaded into the printer 4, 
a mechanism for validating the Supplied blanks and rejecting 
imitations can be supplied. This can be done by reading an ID 
from the blank during printing and validating that ID either 
locally or via a network service. 
0509. The blanks are pre-tagged. For Netpage to be able to 
correctly register a printout an ImpressionID is determined 
from the pre-tagged blank when the printout is printed. This 
implies the M-Print printer is able to read the ImpressionID 
from the blank. 

0510 Both cases can use the ID encoded on the blank. The 
proposed scheme for validating the ID involves reading a 
second number from the blank called the signature. The sig 
nature and ID can then be validated as a pair. 
0511. The proposed mechanism for this is to consult a 
network based service that securely stores the ID and signa 
ture pairs that have been manufactured. 
0512. Both the ID and the signature are readable by the 
printer 4 and in the Netpage case by a Netpage pointer 533. 
The M-Print printer 4 does not contain a Netpage pointer 533, 
but it includes a bar code reader. This means the ID and the 
signature are provided on the back of the blank as a linear bar 
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code, most likely in IR ink, for the printer 4 and on the front 
of the blank encoded in the Netpage tag encoding for the 
Netpage pointer 533. 
0513. In some circumstances, validation of the ID may not 
be possible in real time before the printout completes. Thus, 
users are informed if non-genuine blanks are being loaded 
into the printer and warn the user that loaded non-genuine 
blanks may decrease the lifetime of the printer's printhead. 
0514 While complete validation of the ID may not be 
possible before printing, coding on the blank can be detected 
that indicates the orientation of the blank and also the start of 
the timing codes that allow the printer 4 to detect the speed at 
which the blank is moving through the printer 4. If these can 
not be detected the blank may be rejected before printing 
COCCS. 

6.1.1 Loading a Card 
0515 Referring to FIG. 63, a print job has been submitted 
to the printer 4, before it can commence it must be supplied 
with a valid blank the right way up. 

0516 1. The user is prompted to insert a blank (step 
750) 

0517 2. The user inserts a blank (step 751) 
0518) If the user inserts the paper upside down at option 
752, the user is prompted to re-insert the blank the other way. 
If the loaded paper is uncoded or incorrectly coded, the user 
is prompted to insert a genuine M-Print blank. 

6.1.2 Validate an ID 

0519 Referring to FIG. 64, during or immediately after 
printing the printer 4 sends back the ID and possibly the 
signature of the blank at step 750. In the background the 
M-Print services on the mobile device validates the ID at step 
757, either locally at step 759 or via a network service at step 
758, and if the validation fails it informs the user at step 763. 
There is a timing issue here in that the user may no longer be 
looking at the mobile device 100 when the result of validation 
is known, to alert the user that the blank they have printed on 
is not valid and that using that media shortens the life of the 
printhead the M-Print service on the device can deliver the 
message as a local SMS causing the device to alert the user of 
a new message. 
0520. Once the ID and signature have been validated it is 
passed at step 762 onto a Netpage microserver 761 for pro 
cessing as the ImpressionID of the printout. The user is 
alerted that the last print was done on an invalid blank and 
continuing to use Such blanks shortens the life of the printer 4. 

6.2 Printing 

0521 Common to all the use cases present below is print 
ing. From a users perspective, printing normally has two 
stages, a third may be added if an error occurs or the blank is 
invalid: 

0522 1. Loading the blank 
0523 2. Printing 
0524) 3. Error reporting 

0525. The user view of loading the blank and reporting an 
invalid blank are covered above. The user's view of printing is 
both: a progress dialog that allows the user to view the 
progress of the print and cancel the print; and being able to see 
the blank move through the printer and emerge from the 
device. 
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0526 Cancelling the print stops the printer using any more 
ink, but the ID and signature from the blank may still be read 
for validation. 

6.2.1 Print 

0527 1. The user is prompted to load a card. 
0528 2. A print progress dialogue is displayed, with a 
cancel button 

0529) 3. The blank is drawn fully through the printer 
and the print progress dialogue is removed 

0530 If the user wants to cancel the print job the user 
presses cancel on the print progress bar which results in the 
print job stopping and the blank being ejected. If an error 
occurs such as a paperjam, an error message may be provided 
to alert the user. The user may then dismiss the dialog of the 
error message and progress dialogs are removed. If a blank 
fails validation, the user is alerted of the failure. 
0531 FIG. 65 shows a Printer DC 770 as the object that 
exposes the graphics model used by applications 514 to build 
up the printed image. It shows the printing following after the 
application 514 has completed drawing the page. On some 
systems these operations may overlap or the application 514 
may be requested to draw the page multiple times with dif 
ferent clipping regions, eg. rendering in bands, either way the 
logical flow should still be the same. If capturing all printed 
documents as Netpage documents is Supported then fully 
composed page is lodged with the Microserver 761, the 
Microserver 761 treats this a document lodgement, and 
records a printout for that document, when the ID and signa 
ture are Successfully validated and passed onto the micros 
erver 761. 
0532 FIG. 65 shows the ID and signature being passed out 
from the printer 4 soon after printing has commenced, the 
timing of the transmission of the ID and signature is not 
significant for the user since they only know about it if the 
validation fails which occurs after the print has completed. 
For Netpage enabled printouts, this timing is more critical, 
since a situation can occur where a printout is immediately 
handed to another user who clicks on it with a Netpage pointer 
or pen 733 and expects a result. Where the printing device 
does not have network connectivity this may not work at all. 
If the printing device does have network connectivity it still 
might not work, or at least have a perceivable latency, while 
the network validation and the ID and registration of the 
printout is completed. 

6.3 Uploading and Downloading Data 

0533 Moving data on and off mobile devices via the wire 
less network reliably presents a number of challenges: 

0534 1. Wireless networks are inherently unreliable 
and the link can be lost at any point. This can occur due 
to signal loss or the mobile device having to disable the 
radio link to conserver power or to allow another power 
hungry activity to start up, eg. printing. 

0535 2. The bandwidth available on the existing 2.5 G. 
networks is limited and it could take up to several min 
utes to transmit a high resolution photo on or off the 
device 

0536 3. The cost of transferring data over a mobile 
network can vary and it may be significantly cheaper to 
delay the transfer to a non-peak time, e.g. late at night. 

0537 4. Mobile carriers might prefer non-urgent data 
transfers to happen during lulls in the network traffic. 






























