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(57) Abstract: An on-demand computer based system is provided for allowing a user to obtain interactive printed information from
a remote source. The system includes a printer module that is provided by a first party to the user for interfacing the user with
the source. The module is responsive to the wser requesting first information from the source for generating a first printed page
3 that displays 1o the user the first information togethey with advertising that is derived from an advertiser. The module includes an
b9 identifier means for applying an identifier to the first page such that designation of the identifier by the user results in the module
generating a second printed page that displays to the user further advertising. In some embodiments, use is made of an account server
that is responsive to the module for determining a payment to be made by the advertiser to the first party. In other embodiments, the
account server determines a payment made by the advertiser to another party and then a second payment from that other party to the

first party.
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INTERACTIVE PRINTER PROVIDER

FIELD OF INVENTION
The present invention relates to generally to systems. apparatus. devices and methods for interacting with
computers and in particular to a system and method for providing o a user printed information.
The invention has been developed primarily to allow a large number of distributed users to interact with
networked information via printed matter and optical Ssensors. thereby 1o obiain interactive printed matter on demand via
high-speed networked cofor printers. Although the invention will largely be described herein with reference to this use, it

will be appreciated that the invention is not limited to use in this field.

CO-PENDING APPLICATIONS
Various methods, systems and apparatus retating to the present invention are disclosed m the
following co-pending applications filed by the applicant or assignee of the present invention simultaneously with the
present applicalioa:
PCT/AU00/0051 8, PCT/AUQ0/00519, PCT/AU00/00520, PCT/AUG0/Q0521, PCT/AUGD/00523,
PCT/AUND/00524, PCT/AUQR/00525, PCT/AU00/00526, PCTIAUGD/00527, PCT/AU00/00528,
PCT/AUCO/00529, PCT/AUD0/00530, PCT/AUQ0/0053 1, PCT/AUR0/A0532, PCT/AUDD/00533,
PCT/AU00/00534, PCT/AUO0/0D53S, PCT/AUGN/00536, PCT/AUO0/00537. PCT/AUGD/00538,
PCT/AUQ0700539, PCT/AUD0/00540, PCT/AUO0/00541, PCT/AL00/00542, PCT)’AU00100543,
PCT/AU00/00544, PCT/AURN/00543, PCT/AUO0/00547, PCT/AUDD/00546, PCT/AUQG/00554,
PCT/AUC0/00556; PCT/AUOMN00557, PCT/AU00/00558, PCT/AU00/00559, PCT/AUDOA0560,
PCT/AU00/0056 |, PCT/AU00/G0562, PCT/AUGO/00563, PCT/AL00/00564, PCT/AUO0/00566,
PCT/AUO0/00567, PCT/AUG0/00568, PCT/AUOM/00569, PCT/AUD0/08570, PCT/AUGD/00571,
PCT/AUQ0/00572, PCT/AUGH/00573, BCT/AUCD/O0574, PCT/ATI00/00575, PCT/AU00/00576,
PCT/AUO0/G0577, PCT/AUBN00578, PCT/AUQDMG5 79, PCT/AUIQ0/0058), PCT/AUDO/O0SR),
PCT/AU00-00582, PCT/AU0(/00587, PCT/AU00/00588, PCT/AUD0/0058Y, PCT/AUD0/00583,
PCT/AUO0: 03593, PCT/ALOG/00590, PCT/AU00/0059 1. PCT/AU00/00592, PCT/AU00/00594,
PCT/AUD0:00595, PCT/AUDN/00596. PCT/AU00/A00597, PCT/ALIONA0598, PCT/AU0D/005 16, and
PCTIAUD0/00517.

The disclosures of these co-pending applications are incorporated herein by eross-reference, -

BACKGROUND
Paper is widely used to display and record information. Printed information is easier to read than information
displayed on a computer sereen. Hand-drawing and handwriting afford greater richness of expression than input viz a

computer keyboard and mouse. Moreover, paper doesn’t run on batteries, can be read in bright light, more robussly

accepts coffee spills. and is portable and disposabie.

Ontine publication has many advantages over traditienal paper-based publication. From a consumer's point
of view. information is available on demand, formation can be pavigated via hypertext links, searched and automaticaily
personalized.

From the publisher’s point of view, the costs of printine and physical distribution are eliminated, and the
publication becomes more attractive to the advertisers who pay for it because it can be tarpeted to specific demographics
and linked to product sites,

RECTIFIED SHEET (RULE 91)
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Online publication also has disadvantages. Computer screens are inferior to paper. At the same quality as a
magazine page, an SVGA computer screen displays only about a fifth as much information. Both CRTs and LCDs have
brightness and comrast problems, parcularty when ambicnr light s strong, while ink on paper, being reflective rather

than emissive, is both bright and sharp tn ambient light.

SUMMARY OF INVENTION
It is an object of the prescnt invention, at least in the preferred embodiments, (0 overcome or substantially

ameliorate one or more of these disadvantages of the prior art. or at least to provide a useful alternative.

RECTIFIED SHEET (RULE 91)
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According to a first aspect of the invention there it provided e system for providing to a user printed
information obtained from a remote source, the system including: )

» user module that is provided by a first party to the user for interfacing the user with the source, the
module being responsive to the user requesting first informaticn from the source for generating = first printed medium
that displays 1o the user the [irst information together with second information derived trom a second party;

identitier means for applying an identifier to the tirst printed medium such that designation of the identifier
by the user results in the module generating a second printed medium that displays to the user third information; and

calculation means being responsive to the module for determining a payment to be made by the second party
to the first party. -

Prcfcmt;l'_v, the system includes a plurality of modules associsted with corresponding users wherein the
calculation means is responsive 1o the number of printed mediza generated that display one of® the first information; the
second information; and the third information. More preferably, the caleulation means is responsive to the pumber of
printed media generated that displav two or more of the first information; the second information; and the third
information.

Preferably also, the system includes accotnt means for recciving the pavment from the secand party and for
providing the payment to the first party. More preferably, the payment trom the second party is a fived anwunt for a
predetermined period.

In a preferred form, the second party is a supplier of goods and/or services and the second information or the
third information aifows the user to purchase those goods and/or services af respective predetermined purchase prices.
More preferably, the calculation means is respansive to the monetary vatue of the purchases completed by the users for
determining the payment. ‘Even mure preferably, the payment is one or a combination of: a flat fee for each purchase; a
fixed proportion of the purchase price for the goods and/or setvices that are purchased; and a proportion of the purchased
price of the goods and/or services that are purchased, where that proportion is different for 'panicu.!a.r goods and/or
services.

Preferably, there are a plurality of second parties and the quantum of their respective pavments is contingent
upon one or mnore of the following characteristics of the second party: geographic location; quantity of purchases
completed in a given time period; and relative geographic location with respect 1o the user.

Preferably also, the identifier is a tag. More preferably, however, the identitter is a plurality of tags spaced
apart on the respective printed medium. In alterpative embodiments, however, the identifier is 4 character string that
the user provides to the module to obtain the third information. Frefersbly, the string includes 4 ssquence of aumbers
that are manually Keyved into the module. Jn other embodiments, the string is scanned by sensor means that are manually
operated by the user.

In a preferred form, the account means penerstes a disable signal if the payment caleulated as payable by
the second party is not paid within a predetermined time, the generation of the disable signal preventing the module
obtaining the first or the second information.

Preferably, the second information is advertising for the goods and/or services and the identifier is related 1o
that information such that designation by the user of the second infonmation results in designation of the identifier
which, i tum, ensures that the third information inchudes either or beth of fixther information about the goods and/or
services or instructions as to how the user should proceed to effect a purchas: of those goods and/or services,

Preferably also. the second partv abtains an indication of the success of the advenising by monitoring one or
more of the following:

the number of times that the user designates the second information:
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the number and/or value of sales that are achieved through the user designating the second informatior;, and
the cost savines gained through the use of on-line sefling over that of shop front retailing.
In a preferred form. the second inforrmation is a Jink to & third party and the identificr is related to that

_ information such that designation by the user of the secend information results in designation of the identifier which, in

turn, ensures that the third information includes either or both of further information about the goods and/or services
being offered for use and/or sale by the third party or instnictions as to how the user should proceed to etfect that use
andfor a purchase of those goods andfor services of the third party. More preferably, the second party obtains an
indication of the suceess of the link by monitoring ane or more of: the number or proportion of users selecting the click-
throngh; and the number or proportivn of users purchasing or making use of the goods and/or services of the third party.

P{,efembly also, the monitoring allows the second party to accurately estimate the cost/benefit achieved by
the advertising,

Preferably, the first information imcludes advertising derived from a third party wherein the calculation
means determines the quantum of a pavment that is made by the third party to the first party. The advertising is, in
some embodiments solicited by the user, while in other embodimnents it is unsolicited.

In a prefecred form. the first party, as the printer provider, gans an income stream through the preferential
display of the advertismg to the user. _

Preferably, the user modute includes o printer unit for generating the printed medium. Alternatively, the
prnted medium are selectively penerated at a remote printer and subsequently provided to the user for viewing.

According 10 2 second aspect of the invention there is provided 2 system for providing to a user printed
information obtained from a remote computer source, the system including:

" 2 User printer module that is provided by a first party to the user for interfacing the user with the source, the
module being responsive 1o the user requesting first information from the source for generating a first printed medium
that displays to the user the first information together with second information derived from a second party;

an idemtifier device for applving an identifier to the first printed medium such that designation of the
identifier by the user results in the module generating a second printed medium thet displays to the nser third
informavon: and

an account computer being responsive to the module and/or the remote computer source for determining a
payment to be made by te second party to the [irst party.

Preferably, the user printer module and the identifier device ate conlained within a single housing.  More
preferably, the identifier device applies the identifier o the surface of a medium as it is being produced by the printer
moduole. Preterably also, the wdentitier is printed on the medium. 1

Preferably, the identitier is printed with ink that does not substantially retlect light in the visible spectrum.

According 10 a third aspect of the inventon there is provided a method for providing to a user printed
information obtained {rom 4 remote source. the method including the steps of:

intertacing the user with the source via a user module that is provided by a first party to the pser. the module
being responsive to the user requesting first infermation from the source for generating & first printed medium that
displdys to the user the first information ogether with second information derived from a second party;

applying an identitier to the first printed medivwm with identifier meuns such thai designation of the
identitier by the user results in the module generating a second printed medium that displavs to the user third
information; and

being respensive to the module with caleulation means for determining o payment to be made by the second
party to the [irst party.
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Preferably, the method includes emploving a plurality of meduitles associated with corresponding users
including the further step of the calculation means being responsive to the number of printed medium generated that
display one of: the first information: the second information: and the third information.

According to another aspect of the inventon there is provided a method for providing to a user printed
intormation abtained from a remote computer source, the method including the steps of:

interfacing the user with the source via a user printer module that i3 provided to the user by a first party, the
module being responsive to the user requesting first information trom the source for generating a first printed medium
that displays to the user (he first information together with second information derived from a secend party,

applying an identifier to the first printed medium with an identifier device such that designation of the
identifier by the user results in the module generating a second printed medium that displays to the user third
information;, and

being responsive to the module and/or the remote computer source with an account computer for
determining a payment to be made by the second party lo the tirst party.

BRIEF DESCRIPTION OF DRAWINGS

Preferred and other embodiments of the invention will now be described, by way of non-limiting exarmple

only, with reference to the accompanying drawings, in which:

Figure 1 is a schematic of a the relationship between a sample printed netpage and its online page description;

Figure 2 is a schematic view of a inleraction between a netpape pen, a nelpage printer, a netpage page server, and a
hetpage application server; - .

Figure 3 illustrates & collection of netpage servers and printers interconnected via a network;,

Figure 4 is a schematic view of a high-leve] structure of a printed netpage and its online page deseription,

Figure 5 is 4 plan view showing a structure of a netpage tag;

Figure 6 is a plan view showing a relationship berween a set of the tags shown in Figure 5 and a field of view of a
netpage sensing device in the form of & netpage pen;

Figure 7 is a flowchart of a lap image pracessing end decoding algorithm:

Figure 8 13 a perspective view of a netpage pen and its associated tag-sensing ficld-ot-view cone;

Figure 9 15 a perspective expioded view of the netpage pen shown in Figure 8:

Frewre 10 is a schemalic block diagram of a pen controfler for the netpage pen shown in Figieres 8 and 9,

Figure 11 is a parspectve view of 2 wall-mounted netpage printer;

Figure {2 is a seation through the {ength of the netpage printer of Figure 11, 7

Figure |2a is un enlarged portion of Figure 12 showing a section of the duplexsd print engines and glue wheel assembly;
Figure 13 is a detailed view of the ink cartridge, ink, air and glue paths. and print engines of the netpage printer of
Figures 1| and 12,

Figure 14 is a schematic block diagram ot a printer controller for the netpage printer shown in Figures 11 and 12;

Figure 15 is a schematic block diugram of duplexed print engine controllers and Memjet™ printheads associaled with
the printer controller shown in Figure 14: '

Figure 16 13 a schematic block diagram of the print engine controller shovwn in Figures I+ and 13;

Figure 17 is a perspective view of 2 single Memjet™ printing element, as used in, for example. the netpage printer of
Figures 10to 12

Figure 18 is a perspective view of a small part of an arrav of Memijet™ printing elements:

Figure 19 is a series of perspective views illustrating the operating cycle of the Memjet™ printing element shown in
Figure 13;
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Figure 20 is 2 perspective view of & short segment of 2 pagewidth Memjet™ printhead:
Figure 21 is a schematic view of a user class diagram;
Figure 22 is a schematic view of o printer class diagram;

Figure 23 is a schematic view of a pen class diagram;

" Figure 24 is a schematic view of an application class diagram;

Figure 25 is a schematic view of a document and page descrption ciass disgram;

Figure 26 is a schematic view of a doctiment and page ownership class diagramy;,

Figure 27 is a schemauc view of 2 terminal element specialization cluss diagram:

Figure 28 is a schematic view of a static element specialization class diagram;

Figure 29 is a schematic view of a hyperlink element class diagram;

Figure 3} tsa schematic view of & hypertink element specialization class diagram;

Figure 31 is a schematic view of a hyperlinked group class diagram;

Figure 32 is a schematic view of a form ciass diagran,

Figure 33 is a schematic view of & digital ink clase diagran,

Figure 34 is a schematic view of a field element specialization class diagram;

Figure 33 is & schematic view of a checkbox field class diagram;

Figure 36 is a schematic view of a text field class diagram;

Figure 37 is a schematic view of a signature field class disgram;

Figure 3% is a flowchart of an input processing algorjthm;

Figure 38a is a detailed 1lowchart of one step of the flowchart of Figure 38;

Figure 39 is a schematic view of 2 page server corunand element class disgram,

Figure 40 15 a schematic view of a resource description class diagram,

Figure 41 15 a schernatic view of a favorites list class diagram;,

Figure 42 is a schematic view of u history list class diagram;

Figure 43 is a schematic view of a subscription delivery protocol:

Figure 44 is a schemauc view of a hyperlink request class diagram;

Figure 43 is a schematic view of a hyperlink activatien protocok;

Figure 46 is 2 schemalic view of a form submission protocol;

Figure 47 is a schematic view ol a commission payment protocol.

Figure 48 is a schematic view of an advertising fee payment protocol;

Figure 49 is a schematic view of a click-through tee payment protocol;

Figure 30 is a schematc view of a sales commission payment protocel,

Figure 51 is a schematic view of an advertising {ee commjssion pavinent protocol:

Figure 52 is a schematic view of & click-thmugh' {ee commission payment protocol: and

Figure 33 is a schematic view of a sales cormmission commission payment protocol.
DETAILED DESCRIPTION OF PREFERRED AND OTHER EMBODIMENTS

Note: Memjet™ is a trade mark of Silverbrook Research Pty Lid. Ayswalia.

In the preferred embodiment, the invention is contigured to work with the netpage networked computer
svsteml. a detailed overview of which follows. It will be appreciated that not every tmplementation will necessarily
embody all or even most of the specific detuils and extensions discussed below in relation to the basic svstem. However,
the svstem is deseribed in 15 most complete form to reduce the need for extemnal reference when auempting to

understand the context in which the preterred embodiments and aspects of the present invention operate.
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In brief summary, the preferred fonm of the netpage system employs a computer interface in the form of 5
mapped surfice, that is, a physical surface which contains references to a map of the surface maintained in a computer
system. The map references can be queried by an appropriate sensing device, Depending upon the specific
implernentation, the map references may be encoded visibly or invisibly, and defined in such a way that a local quety on
the mapped suriace vields an unambiguous map reference both within the map and among different maps. The computer
system can contuin information about leatures on the mapped surface, and such information can be retrieved based on
map refetences supplied by a sensing device used with the mapped surface. The information thus retrieved can take the
form of actiows which are initiated by the computer system on behaif of the operator in response to the operator’s
intergction with the surface features.

In itslprdferrcd form, the netpage system relies on the production of, and human interaction with, netpages.
These are pages of 1ext, graphics and images printed on ordinary paper, bul which work like interactive web pages.
Informaticn is encoded on each page using ink which is substantially invisible to the unaided human eye. The ink,
however, and thereby the coded data, can he sensed by an optically imaging pen and transmitted to the netpage svstem.

In the preferred form, active butlons and hyperlinks on each page can be clicked with the pen-to request
information trom the network or to signai preferences Lo a network server, In one embodiment, text written by hand on a
netpage is automatically recognized and converied to computer text in the netpage svstem, allowing forms to be filled in,
In other embodiments, stgnarures recorded on a netpage are awlomatically verified, aliowing e-commerce transactions to
be securely anthorized.

As illustrated in Figure 1, 2 printed netpage 1 can represent ¢ interactive form which can be filled in by the
user both physically, on the prirted page, and “electronicaily”, via communication between the pen and the netpage
systemn. The example showg a “Request” form containing name and address fields and & submit button. The netpage
consists of graphic data 2 printed using visitle ink, and coded data 3 printed as a collection of tags 4 using invisible ink.
The corresponding page description 3, stored on the netpage network, describes the individual elements of the netpage.
In particuler it describes the type and spatial extent (zone) of each interactive element {ie. text field or button in the
example), to allow the netpage svstem to correctly interpret input via the netpage. The submit button &, for example, hasl
a zone 7 which corresponds to the spatial extent of the comresponding graphic 8.

Ay illustrated in Figure 2, the netpage pen 101, o preferred fortn of which 1s shown in Figures 8 and 9 and
descibed in more dewil below, works in comunction with a neipage printer 601, an Internet-connecled printing
appliance for home, oftice or mobile use. The pen 15 wireless and communicales securely with the netpage printer via a
short-range radio link 9. .

The nelpage printer 601, a preferred formn of which is shown in Figures 11 to 13 and described in more
detail below. is able to deliver, periodically or on demand, personalized newspapers, magazines, catalogs, brochures and
other publications, all printed at high quality as interactive netpages. Unlike a personal computer, the netpage printer is
an appliance which can be, for example, wall-mounted adjacent to an area where the moming news is {irst consumed,
such as in a user’s kitchen, near a breaktast tablé, or near the househald's point of departure for the day, It also comes in
tabletop, deskiop, portable and mintature versions, .

Tetpages printed at \heir point of consumption combine the ease-of-use of paper with the timeliness and
imeractivity of sn interactive mediugn.

As shown in Figure 2. the netpage pen 101 interacts with the coded data on a printed natpage | and
comymunicates, via a short-range rudio link 9, the interaction to a netpage printer. The prmter 601 sends the interaction
o the relevant netpage page server 10 tor interpretation. In appropriate circumstances. the page server sends a

corresponding message 1o application computer sofiware running on a netpage application server 13. The application
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server may in hen send a response which is printed on the originating printer.
The netpage system is made considerably more convenient in the preferred embodiment by being used in
conjunction with high-speed microejectromechanical system (MEMS) based inkjet (Memjet™;) printers. In the preferred

~ form of this technology, relatively high-speed and high-quality printing is made more affordable to consumers. In its

pret'cm:d form, a netpage publication has the physical characteristics of a traditional newsmagazine, such as a set of
jefter-size glossy pages printed in full color on both sides, bound together for easy navigation and comioriable handling.

The netpage printer exploits the growing avajlability of breadband Intemet access. Cable service is
avalable to 93% of houscholds in the United States, and cable modem service offering broadband Interpet access is
already available to 20% of these. The netpage printer can also opetate with slower connections, but with longer
delivery t.imes;p.ntl Tower image quality. Ingeed, the netpage syétem can be cnabled using existing consumer inkjet and
laser printers, although the system will operale more slowly and will therefore be less acceptable from a consumer’s
poinit of view, In other embodiments, the netpage system is hosted on  private intranet. In still other embodiments, the
hctpage svsiem is hosted on a single computer or computer-enabled device, such as a printer.

Netpage publication servers 14 on the netpage network are configured to deliver printquality publications
to netpage printers. Pericdical publications are delivered automaticallv to subscribing nietpage printers via pointcasting
and mulucasiing [nternet protocols, Personalized publications are filtered and formatted according to individual user
profiles.

A netpage printer can be configured 1o support any namber of pens, and a pen can work with any number of
netpage printess. In the preferred implementation, cach netpage pen has a unique identifier. A household may have a
collection of colored netpage pens, one assigned to each member of the family. This allows each user 10 maintain a
distinct profile with respect to a netpage publication server or application server. '

A netpage pen can also be registered with a netpage registration Qewer 11 and linked to one or more
payment card accounts. This allows e-commerce payments to be securely authorized using the netpage pen. The netpage
registration server compares the signature capiured by the netpage pen with a previousiy registered signature, allowing it
to anthenticate the user's identrty 10 an ewommerce server. Other biometrics can also be used to verfy identity. A
version of the netpage pen includes Angerprint scanning, verified in a similar way by the netpage repistralion server.

Althongh a newpage printer may deliver periodicals such as the moming rewspaper without user
intervention, it can be conttgured never to deliver unsolicited junk mail, In its preferred form, it only delivers periodicals
from subseribed or otherwise authonzed sources. In this respect, the netpage printer is unlike a fax machine or e-mail
account which is visible Lo any junk mailer who knows the telephone number or email address,

1 NETPAGE SYSTEM ARCHITECTURE '

Each object madel in the system is described using a Unified Modelmg Lunguage (UML) class diagram. A
class diagram consists of a set of object classes connected by relationships, and two kinds of relationships are of interest
here: associations and generalizations. An association represents some kind of relationship between objects, i.e. between
instances of classes. A penerulization telates actual classes, and can be understood in the {ollowing way: if a class is
thought of as the set of all objects of that class. and class A is a generalization of class B, then B is simply a subset of A
The UML. does not directly support sevond-order modelling - i.e. classes of classes,

Each class is drawn as a rectangle labelled with the name of the class. it contains a list of the attributes of
the class, separated from the name by 4 horizontal line, and a list of the opefations of the cluss. separated from the
aunbute hst by a horizonwul line. In the elass diagrams which follow, however, operations are never modelled.

An associalion is drawn as a line joining two classes, optionally lubelied at cither end with the multiplicity

of the association. The default multiplicity is one. An asterisk (*) indicates a multiplicity of “many™, i.c. zero or more.
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Each association is optionatly labelled with its name, and is also optionally labelled at etther end with the role of the
corresponding class, An open diamond indicates an apgregation association (“'is-part-of™), and is drawn at the aggregator
end of the association line.

A generalization relationship (“is-a™") is drawn as a solid line joining two classes, with an arrow (in the form
of an open triangle) at the generalization end.

When a class diagram is broken up into muitiple diagrams, any class which is duplicated is shown with a
dashed outline in all but the main diagram which dJefines it. It is shown with attributes only where it is defined.

14 MNETPAGES

Netpages are the foundation on which a netpage network is built, They provide a paper-based user interface.
1o published informaétion and inleractive services.

A netpape consists of a printed page (or other surface region) invisibly tagged with references te an online
description of the page. The online page description is maintained p&sistenlly by a nelpage page server. The page
description describes the visible lavout and content of the page, including text, graphics and inages. It also describes the
nput elements on the page, including buttons, hyperlinks, and input fields. A netpage allows markings made with a
netpage pen on its surface to be simultaneously captured and processed by the netpage system,

Multiple netpages can share the same page description. However, to allow input through otherwise identicat
pages to be distinguished, each netpage 15 assigned » unique page identifier. This page D has sutficient precision to
distinguish between a very large pumber of netpages.

Each reference to the page description is encoded in a printed tag, The tag identifies the vnique page on
which it appcafs, and dierehy indirectly identifies the page description. The tag also jdentifies its own position on the
page. Characteristics of the tags are described in nore detail below,

Tags are printed in infrared-absorptive ink on any substrate which is mfrared-reflective, such as ordinary
paper. Near-infrared wavelengths are invisible to the human eve but are easily sensed by a solid-state image sensor with
an appropriate filter.

A tag is sensed by an area image sensor in the netpage pen, and the tag dats is ransmitted to the petpage
system via the nearest netpage printer. The pen is wireless and communicates with the netpage printer via a short-range
radio link. Tags are sufficiently small und densely arranged that the pen can reliably image at least one tag even on 2
single click on the page. It is important that the pen recognize the page 1D 2and position on every interaction with the
page, since the interaclion is stateless. Tups are error-vorrectably encoded to make them pariislly tolerant to surface
damage. -

The newpage page server mamiains a unique puge instance for each printed nelpagr.;, al[lowmg it to maintain
a distinet set ol user-supplied vafues for input helds in the page description for each printed netpage.

The relationship between the pape description, the page instance, and the printed netpage is shown in
Figure 4. The page instance is associated with both the netpage printer which printed it and, if known, the netpage user

who requested it.
1.2 NETPAGE TAGS |
.21 Tag Data Content

In a preferred form, each tag identifies the region in which it appears, and the location of that tag within the
region. A tag may also comizin (lags which retate to the region as a whole or to the tag. One or mare flag bits may, for
exampie, signal & tag sensing device to provide tecdback indicative of a function associated with the immediate area of
the tag. without the sensing device having Lo reter to a description of the region. A netpage pen may, for example,
ithininate an “sctive ares” LED when in the zone of a hyperiink.
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As will be more clearly explained below, in a preferred embodiment, each tag contains an easily recognized
invarisnt structure which aids initial detection, and which assists in minimizing the effect of any warp induced by the
surface or by the sensing process. The tags preferably tile the entire page, and are sufficiently small and densely

_ arranged that the pen can refiably image at least one tag even o & single click on the page. It is tmportant that the pen .

recognize the puge I and position on every interaction with the page, since the interaction is stateless.

In 2 preferred embediment, the region to which a tag retets coincides with an entire poage, and the region ID
encoded in the tag is therefore synonvinous with the page ID of the page on which the tag appeuars. in ather
embodiments. the region to which a tag relers can be an arbitrary subregion of a page or other surface. For example, it

can coincide with the zone of an interactive €lement, in which case the region ID can directly identify the interactive

¢lement. LT
'l"ai:le 1 - Tap data
Field Precision (bits)
iRegion ID 100
iTag 1D 117
Flags 4
Tatal 120

Each tag contains 120 bits of information, typically allacated as shown in Table 1. Assuming a maxumum
tag density of 64 per square inch, a 16-bit tag ID supports a region size of up to 1024 square inches. Larger regions can
be mapped continuousiy without increasing the tag [I precision simply by using abutting regions and maps. The 100-bit
region I allows 2'™ (~10% or a million tillion trillion) different regions 1o be uniquely identified.

1.2.2 Tag Data Encading

The 120 bits of 1ag data are redundantly encoded wsing a (15, 3) Reed-Solomon code. This yields 360
encoded bits consisting of 6 codewords of 15 4-bit symbols each. The (15, 5) code allows up to 3 symbol ermors to be
vorrected per codeword, i.e. it is tolerant of a svmbol ermor rate of up to 313% per codeword.

Each 4-bit symbo! is represented in » spatially coberent way in the tag, and the svinbols of the six
codewords are interleaved spatially within the tag. This enisures that a burst error (an error affecting muitiple spatially
adjacent bits) damages a mintmuwm number of svmbols overall and & mintmuam pumber of’ symibols in any one codeword,
thus maximising the likelihood that the burst error can be fully corrected.

1.2.3 Physical Tag Structure “

The physical representation of the rag, shown in Figure 3, includes fixed target structures 135, 16, 17 and
vanable data arcas 18. The fixed target structures atlgw a sensing device such as the netpage pen Lo detect the tag and
infer 1ts three-dimensional crienlation relative to the sensor. The data areas contain representations of the individual bits
of the encided tag data.

To achieve proper ta2 teproduction. the tog is rendered at a resolution of 236x256 dots. When printed at
1600 dots per inch this vields a e with a diameter of about 4 mm, At this resolution the tag is designed to be
surrounded by a “quiet area”™ of sadius 16 dots. Since the quset ares is ulso coptributed by adjacent tags, it only adds 16
dots to the effective diameter of the tag.

The tag includes six target structures. A detection ring 15 allows the sensing device o initially detect the
lag. The ring is casy to detect because it is rotationally invariznt and begause a simple commection of its aspect ratio
rernoves most of the eftects of perspective distortion. An orientation axis 16 allows the sensing device to determine the

approximate plangr orientation of the tag due to the vaw of the sensor. The orientation axis is skewed to vield a unique
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orientation. Four perspective largets 17 allow the sensing device to infer an accurate two-dimensional petspective
transform ol the tag and hmce‘an accutate three-dimensional position and orientation of the tag relative to the sensor.
© Allarget structures are yedundanty large to improve their immunity 1o neise.

The overall tag shape is circular. This supports, amengst other things, optimal tag packing on an iregular
triangulur grid. In combination with the circular detection ring, this makes a circular arrangement of data bits within the
tag optimai. To maximise ils size, each dala bit is represented by a radial wedge in the form of an area bounded by two
radial lines and two concenlric circular arcs. Each wedge has a minimum dimension of 8 dots at 1600 dpt and is
designed so that its base (its inner arc), is at least equal to this minimum dimensior. The height of the wedge in the
tadial direction is alwavs equal to the minimum dimension. Each 4-bit data symbal is represented by an array of 2x2
wedges, :

The 15 4-bit data symbols of each of the six codewords are allocated 1o the four concentric symbol rings 18a
to 18d in interleaved fashion. Svmbols are allocated alternately in circular progression around the tag.

The interleaving 15 designed to maximise the average spatial distance between any two svmbals of the same
codeword. '

In order 1o support “single-click” interaction with a tagged region via a sensing device, the sensing device
must be able to 5¢e at least one entire tag in its field of view no matter where in the region or at what orjentation it is
positioned, The required diameter of the field of view of the sensing device is therefore a function of the size and
spacing of the ags.

Assuming a circular tag shape, the minimum diameter of the sensor field of view is obtained when the tags
are tiled on a equilateral triangular grid, as shown in Figure 6.

1.2.4 Tag image Processing and Decoding

The tag tmage processing and decoding performed by a sensing device such as the netpage pen is shown in
Figure 7. While a captured image is being acquired from ihe umage semsor, the dynamic range of the image is
detegmined (at 20). The center of the range is then chosen as the binary threshold for the image 21. The image is then
thresholded and segmented into connected pixel regions (i.2. shapes 23) (at 22). Shapes which are too small to represent
tag target struciures are discarded. The size and centrosd of cach shape 15 also corputed. '

Binary shape moments 25 are then computed (at 24) for each shape, and these provide the basis for
subsequently locating target structures. Central shepe momems are by their nature invartant of position, and can be
easily made invariant of scale, aspect ratio and rotatton.

The ring target structure 13 is the first to be located (at 26). A ring has the advantage of being very well
behaved when perspective-distorted. Matching proceeds by aspect-normalizing and rata&ion-néﬁﬁa%izh\g cach shape’s
moments. Once its second-order moments are normalized the ring is ¢asy 10 recognize even it the perspective distortion

was significant. The ring’s original aspect and rotation 27 together provide a useful approximation of the perspective
uansform.

The axis 1arget structure 16 is the next to be located (at 28). Malching proceeds by applying the ring’s

normalizations to each shape’s moments, and rotation-normalizing the Tesniting moments. Once 1ts second-order

moments are normalized the avis targel s eusily recognized. Note that one third order moment is required to
disambiguate the 1wo possible orientaticns of the axis. The shupe is deliberately skewad to one side to make this
possible. Note alsa that it is only possible wo rotation-normatize the uxis target after it has had the ring’s normalizations
applied, since the perspective distortion can hide the axis target’s axis. The axis target’s originat roiation provides a
useful approxumation of the wag’s rotation due to pent vaw 29.

The four perspective target structures 17 are the last to be located (at 30). Good estimates of their positions
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are computed based on their known spatial relationships to the ring and sxis lrgets, the aspect and rotation of the ring,
and the rotation of the axis. Matching proceeds by applying the ring’s normalizations lo each shepe’s moments. Once
their second-order moments are normalized the circular perspective targets are easy (o recognize, and the target closest

to each estimated position is taken as a match, The original centroids of the four perspective targets are then takento be . -

the perspective-distorted corners 31 of a square of known size in tag space, and an eight-degree-of-freedom perspective
transform 33 is inferred {at 32) based on solving the well-understood equations relaling the four tag-space and image-
space potn! pairs {see Heckbert, P., Fundamentals of Texture Mapping and Image Warping, Masters Thesis, Dept. of
EECS, U. of Califormia at Berkeley, Technical Report No. UCB/CSD 89/518, June 1989, the contents of which are
beren incorporated by cross-reference).

The inferred tag-space 1o Unage-space perspective transform is used {0 project (at 36) each known data bit
position in.tag s'ﬁacc into image space where the real-vaiued position is used to bilinearly interpolate (at 36) the four
relevant adjacent pixels in the input image. The previously computed image threshold 21 is used to threshold the result
to produce the final bit valee 37.

Once all 360 data bits 37 have been obtained in this way, cach of the six 60-bit Reed-Solomon codewords is
decoded (at 38) to vield 20 decoded dits 39, or 120 decoded bits in total. Note that the codeweord symbols are sampied in
codeword arder, so that codewards are implicitly de-interleaved during the sampling process.

The ring target 13 is only sought in a subareu of the image whose relationship to the image guarantees that
the ring, it found, is part of a complete tag. It a complete tag is not found and successtully decoded, then no pen position
is recorded for the current frame. Given adequale processing power and ideally o nﬁn-n‘_x\iﬂimal field of view 193, an
alternative stategy involves secking anather tug in the current image.

The obtained tag data indicates the identity of the region containing the tag and the position of the tag
within the region. An accurate position 35 of the pen nib in the region, as well as the overall onientation 35 of the pen, is
then inferred (a1 34) from the perspective wanstorm 33 abserved an the tag and the knawn spatial relationship between
the pen’s physical axis and the pea’s optical axis.

1.2.5 Tag Map

Decoding 4 tag results in o region ID, g g D, and a tag-relative pen tanstoan. Belore the tag [D and the
tag-relative pen location cun be wanstated into an ubsolute location within the tagged region, the location of the tag
within the region must be known. This is given by a lag map, # function which maps cach tag ID in a tagged region to a
corresponding lecation. The wag map cluss diagram is shown in Figure 22, as pant of the newpage printer class diagram.

A tag map reflects the scheme used to tile the surface region with tags, and this can vary according to
surface tvpe. When multiple tagged regions share the same tiling scheme and the same tap numbe‘n‘ng scheme, they can
also share the same Lag map.

The tag map for a region must be retrievable via the region ID. Thus, given & region D, a tag ID and a pen
ransiorm, the 1ag map can be retrieved, the tag ID can be transiated into an absolute 1ag lovation within the region, and
the tag-relative pen location can be added to the tag location to vietd an absolute pen location within the region.

1.2.6 Tagging Schemes _

Two distinct surface coding schemes are of interest, both of which use the tag structure described earfier in
this section. The preferred coding scheme uses “location-indicating”™ tage us already discussed. An altemative coding
scheme uses object-indicating 1ags.

A location-indicating tag contains a g [D which. when transtated through the teg map associated with the
tagged region. vields a unique tag tocation within the region. The tag-relative location of the pen is added to this ag

locanion to vield the location of the pen within the region. This in turn is used w0 determine the location of the pen
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telative to a user interface element in the page descriplion associated with the region. Not only is the nser interface
element itself identified, but a location relative to the user interface element is identified. Location-indicating tags
therefore trivially support the capture of an absoluwe pen path in the zone of # particular user interface element.

An object-indicating tag contains a tzg ID which directly identifies a user interface clement in the page
description associated with the region. All the tags In the Zone of the user interface element identify the user interface
element, making them all identical and theretore indistinguishable. Object-indicaling taps do not, therefore, support the
capture of an absolute pen path. They do, however, support the capture of a refative pen path. So long as the position
sampling frequency exceeds twice the encountered tag frequency, the displacement from cne sampled pen position to the
next within a stroke can be unambiguously determined.

With either wagging scheme, the taps function in cooperation with associaled visual elements an the netpage
as user interactive elements in that a user can interact with the printed page using an appropriate sensing device it order
for tag data 1o be read by the sensing device and for an appropriate response to be generated in the netpage syster,

1.3 DoCUMENT AND PacE DESCRIPTIONS -

A preferred embodiment ol a document and page description class diagram is shown in Figures 25 and 26. .

In the netpage system a documnent is described at three levels. At the most abstract level the document 836
has a hierarchical structure whose terminul elements 839 are associated with content objects 840 such as text objects,
text style objests, image objects, ete. Once the document is printed on # pninter with a particular page size and according
to & particular user's scale tactor preference, the document is paginated and otherwise formatied. Formatted terminal
elements 835 will in some cases be associated with content objects which are different trom those associated with their
corresponding terminal elements, particularly where the content objects are style-celated. Each printed instance of a
document and page is aisd described separately, to atlow input captured through a particular page instance 830 to be
recorded separately from input captured through other instances of the same page description.

The ptesence of the most abstract document description on the page server allows a user to request a copy of
a document without being forced 10 sccept the source documnent’'s specific format. The user may be requesting a copy

through a4 printer with a different page size, tor example. Conversely, the presence of the formanted decument
description on the page server aliows the puge server lo efficiently interpret user actions on a particular printed page.

A formatted document 834 consists of a set of formatted page deseriptions 3, each of which consists of a set
of formatied terminal ¢lements 835, Each formatted element has a spatial extent or zone 58 on the page. This defines the
active area of input elements such as hyperlinks and input fields,

A documen instance 83) carresponds to a formatted docament 834 1t consists of a scl of page insiances
830, each of which comresponds 10 & page deseription 5 of the formatied document. Each page instance 330 describes a
single unigue printed neipage 1, und records the page ID 50 of the newpage. A page instance is not part of a document
instance 1t it represents a copy ot a page requested in isolation.

A page inslance consists of a set of termina) element insumces 832, An element instance only exists if it
records instance-specific intermation. Thus, a hyvperlink instance exists for a hvperlink element because it records a
uansaction ID 55 which is specific to the page instance, and a field instance exists for a field element because it records
input specific to the page instance. An element instance does not exist, however, for static elements such as textflows.

A termuinal element cun be a static element 843, a hyperlink element 844, a field element 845 or a page
server command element 846, as shown in Figure 27. A static clement 843 can be a style element 847 with an
associated style object 834, a textilow element 848 with an associated styled text object 853, an image clement 849 with
an associated image elemnent 856, o graphic element 850 with an associated graphic object 857. a video clip element 851

with an associated video clip object 858, an audio clip element 852 with ap associated sudio clip object 839, or a seript
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element 853 with an associated script object 860, as shown in Figure 28,

A page instance has a background field 833 which is used to record any digita] ipk captured on the page
which does not apply 1o a specific input eJement.

In the preferred form of lhe invention, a tag map 811 is associated with each page instance to allow tags on
1.4 THE NETPAGE NETWGRK

In & preferred embodiment, a netpage network consists of a distributed set of netpage page servers 10,
netpage registration servers 11, netpage 1D servers 12, netpage spplication scrvers 13, netpage publication servers 14,
and netpage printers 601 connected via a network 19 such as the Intetmet, as shown in Figure 3.

The netpage regisiration server 11 is a server which records relationships Detween users, pens, printers,
applications and publications; and thereby authorizes various nerwork activities. It authenticates users and acts as a
signing proxy on behall’ of authenticated users in application transactions. t also provides handwriting recognition
services. As described above, 4 netpape page server 10 maintains persistent information about page descriptions and
page instances. The netpage network includes any number of pape servers, each handling a subset of page instances.
Since a page server also maintains user input values for each page instance, clicnts such as netpage printers send
netpage imput ditectdy 10 the appropniate page server. The page server interprets any such input relative to the
desenipiion of ihe coresponding page.

A newpage [D server 12 allocates document [Ds 31 on demand, and provides load-balancing of page servers
via its [D atlocation scheme.

A netpage printer uses the Intemet Distributed Name System (DNS), or s'm‘:‘ilar, to resolve s netpage page
ID 50 into the network address of the netpage page server handling the corresponding page instance.

A netpage application server 13 is a server which hosts interactive netpage applications. A netpage
publication server f4 is an application server which publishes nelpage documents te netpage printers, They are
described in detail in Section 2.

Netpage servers can be hosled on a variety of network server platforms from manufacturers such as [BM,
Hewleni-Packard, end Sun. Multiple netpage servers can run concwrently on a single host, und a single server can be
distributedt over a number of hosts. Some or all of the tunctionality provided by netpage servers, and in particular the
functionality provided by the ID server and the page server, can also be provided directly in a netpage appliance such as
4 netpage printer, in 4 computer workstation, or an a lecal newwork.

1.5 THE NETPAGE PRINTER

The netpage printer 601 is an apphance which is registered with the netpage sg;"su:r_n and prints netpage
documents on demand and via subscnption. Each printer has a unique printer ID 62, and is connected to the netpage
network via a network such as the Internet, ideally via a broadband connection.

Apart from identity and securtty settings in non-volatile memory, the netpuge printer contains no persistent
storage. Ay far as a user is concerned. “the nenwork is the computer”. Netpages function interactively across space and
time with the help of the distributed netpage pape servers 0. independently of particular netpage printers.

The netpage printer receives subscribed netpage decuments from netpage publication servers 14, Each
document is distributed in two parts: the poge layouts. and the actual text and image abjects which populate the pages.
Because ot personalization. page lavouts are typically specific to a particular subscriber and so are pointcast to the
subscriber’s printer via the approptisie page server. Text and image objects, on the other hand, are typicallv shared with
other subscribers, and so are multicast to ail subscribers” printers and the appropriate pape servers.

The netpage publication server optimizes the segmentation of document contem into poinicasts and
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multicasts. After receiving the pointcast of a document’s page layouts, the printer knows which multicasts, if any, to
listen to,

Onge the printer has received the complete page layouls and objects that deline the decument to be printed,
it can print the document,

The printer rosterizes and prints odd and even pages simultancously on both sides of the sheet. It containg
duplexed print engine controllers 760 and print engines utifizing Memjei™ printheads 350 for Lﬁis purpose.

The printing process consists of two decoupled stages: rasterization of page descriptions, and expansion and
printing of page images. The raster imvage processor (RIP) consists of one or more siandard DSPs 757 running in parallel,
The duplexed pring engine controllers consist of custom processors which expand, dither and print page images in real
time, synchronized with the operation of the printheads in the print engines,

Printers not enabled for IR printing have the option 10 print tags using [R-absorptive black ink, although this
restricts tags o otherwise empty areas of the page. Although such pages have more Jimited functionality than IR-printed
pages, Lhé_v are still classed as netpages.

A normal nelpage prinier prints netpages on sheets of paper. More specialised netpage pritters may primt
onte more specialised surfaces, such as globes. Each printer supports at leust one suﬂ‘acé tvpe, and supports at least one
tag tiling scheme, and hence tag map, for each suriace type. The tag map 811 which describes the tag tiling scheme
actually used 1o print n document becomes associnted with that document so that the document’s tags can be coirectly
interpreted.

Figure 2 shows the newpage printer class diagram, reflecting printer-reiated information maintained by a
repistration server | ! onthe netpage network.

A preferred embodiment of the netpage printer is deseribed in greater detail in Section 6 below, with
reference to Figures 11 1o 16,

1.5.1 Memjet™ Printheads

The netpage system can operate using printers made with a wide range of digital printing technologies,

including \hermal inkjet, piezoelectric inkjet, laser clectrophotographic, and others. However, for wide consumer

acceplance. it is desirable that a netpage printer have the following chractenstics:

. photographic quality color printing
. high quality text printing

. high reliability

. Jow printer cost

- low ink cost

. low puper cost

. simple operation

. nearly silent printing

. high printing speed

. ‘ simultaneous double sided printing
. compact form factor

. low power consumption

No commercislly available printing technology has all of these characteristies.
To enable to preduction of printers with these characteristice. the present applicant has invented a new print
technology, reterred to as Memjet™ technology. Memijet™ iz a drop-on-demand inkjet technology that incorporates

pagewidth printheads [abricated using microelectromechanical svstems (MEMS) technology. Figure 17 shows a zingle
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printing element 300 of a Memjet™ printhead. The netpage wallprinter incorporates 168960 printing elements 300 to
torm a 1600 dpi pagewidth duplex printer. This printer simultancously prints cvan, magenta, vellow, black, and infeared
inks as well as paper conditioner and ink fixative.

The printing element 300 is approximately 110 microns long by 32 mlcmns wide. Asrays of these pnntmg
elcmcnls are tormed on a silicon substrate 301 that incorporates CMOS legic, data u'ansler uming, and drive circuits
(niot shown).

Major elements of the printing element 300 are the nozzie 302, the nozzle rim 303, the nozzle chamber 304,
the fluidic seal 305, the ink charmel fim 306, the lever arm 307, the active actuator beam pair 308, the passive actustor
beam pair 309, the active actuator anchor 310, the passive actuator ancher 311, and the ink inlet 312,

The active actuator beam pair 308 is mechanically joined to the passive actuator beam pair 309 at the join
319, Both beaﬁ:s patrs are anchored at their respective anchor points 310 and 31]. The combination of elements 308,
309, 310, 311, and 319 form a canulevered electrothermal bend actuator 320,

Figure 18 shows a small part of an array of printing elements 300, including a cross section 315 of a
printing element 300. The cross section 315 is shown without ink, to clearlv show the tnk inlet 312 that passes through
the silicon water 301.

Figures 19(a), 19(b}and 19(c) show the operating cycle of a Memjet™ printing element 300,

Figure 19(a) shows the quiescent position of the ink meniscus 316 prior to printing an ink droplet. Ink is
retained i the nozzle chamber by surfuce lension al the ink mezuscus 316 and at the fluidic seal 305 formed between the
nozzle chamber 304 and the ink channel rim 306.

While printing, the printhead CMOS chreuitry distributes data from the print engine controller to the correct

\

printing element, latches the data, and buffers the data to drive the efectredes 318 of the active ‘actuator beam pair 308.
This causes an electrical cwrrent 10 pass through the beam pair 308 for about one microsecond, resulting in Joule
heating. The temperature increase resulting from Joule heating cabses the beam pair 308 to expand. As the passive
actuator beam pair 309 is not heated, it does not expand, resulting in a stress difference betwesn the two beam pairs.
Thus stress difference is purtiajly resolved by the cantilevered end of the electrothermal bend actuator 320 bending
towards the substrate 301, The lever arm 307 transmits 1his movemnent to the nozzle chamber 304, The nozzle chamber
304 moves abelit two microns to the position shown in Figure 19(b). This increases the ink pressure, lorcing ink 321 out
of the nozzle 302, and causing the ink meniscus 316 to bulge, The nozzie nim 303 prevents the ink mentscus 316 rom
spreading across the surface of the nozzle chamber 304.

As the temperature of the beam pairs 308 and 309 cqualizes, the actuator 320 retuns 1o s onginal
pesiton. This aids in the break-off of the ink droplet 317 from the ink 321 in the nozde Chﬂ!l;.bl.‘.’l’, as shown i Figure
19(c). The nozzle chamber is refilled by the action of the surface tension at the meniscas 316.

Figare 20 shows a segment of a printhead 350, In a netpage printer, the length of the printhead is the full
vadth of the paper (npicallv 210 mm) in the direction 351, The segment shown is 9.4 mm long (about 0.2% of a
complete printhead). When printing. the paper is moved past the fixed primbead in the direction 352. The printhead has
6 rows of inwerdigitated printing elements 300, prmting the six colors of tpes of ink supplied by the ink intes 312,

To protect the {Tagile surface ol the printhead during operation. 4 nozzle guard wafer 339 is avtached to the
printhead substrate 301. For euch nozzte 302 there is « comesponding nozzle guard hole 331 through which the ink
droplets are lired. To prevent the nozzle guard holes 331 from becoming blocked by paper fibers or other debris, filtered
uir is pumped through the air inlets 332 and out of the nozzle guard holes dwring printing. To prevent ink 32) from

drying, the nozzle guard is sealed while the printer is idle.
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1.6 The Netpage Pen

The active sensing device of the netpage system is typically a pen 101, which, using its embedded controller
134, is able to capture and decods IR position tags from a page via an image sensor. The image sensor is a solid-state
device provided with an appropriate tilter to permit sensing at only near-infrared wavelengths. As described in more
detail below, the system is able to sense when the nib is in contact with the surface, and the pen is able to sense tags at a
sufficient rate to capiure human handwriting (f.c. at 200 dpi or greater and [00 Hz or faster). Informmion captured by
the pen is encrypted and wirelessly transmitted te the printer (or base station), the printer or base station interpreting the
data with respect to the (known) page structure,

The preferred embodiment of the netpage pen operates both as 2 normal marking ik pen and as a non-
marking stylus. The marking aspect, however, is nol necessary for using the netpage system as a browsing system, such
as when it is used as an Intemnet interface. Each netpage pen is registered with the netpage systern and has a unique pen
ID 61. Figure 23 shows the netpage pen class diagram, reflecting pen-related information maintained by a registration
server 11 on the netpage network.

‘When either nib is in contact with a netpage, the pen dellermines its position and onientation relative to the
page. The nib is attached to a force sensor, and the force on the nib is interpreted refative 1o a whreshold to indicate
whether the pen is “up” or “down”. This atlows a interactive element on the page to be ‘clicked’ by pressing with the
pen ntb, in order to request, say, information Tom a network. Furthermore, the farce is captured as a continuous value to
allow, say, the fuil dynamics of a signature to be verified.

The pen detenmines the position and crientation of its rib on the netpage by imaging, in the infrared
spectrum, an area 193 of the page in the vicinity of the nib. Tt decodes the nearest tag and computes the position of the
nib relative to the tag fiom the observed perspective distortion on the imaged tag and the known geometry of the pen
optics. Although the position resolution of the 1ag may be low, because the tag demsity on the page is inversely
proportional to the tag size, the adjusted position resolution ia quiic high, exceeding the minimwm resoiution required
for accurmte handwriting recognition.

Pen actions relative to a netpage are captured as a series ol sttokes. A stroke consists of 2 sequence of time-
stamped pen positions on the page, initiated by a pen-down event and completed by the subsequent pen-up event. A
siwoke is also tagged with the page ID 50 of the netpuge whenever the page [D changes, which, under nommal
circumstances, s at the commencement af the stroke.

Each netpage pen has a current selection 826 associated with it, allowing the user o perform copy and paste
operations ctc. The selection is imestamped to allow the system to discard it after a defined time peried. The current
selection describes a region of a page instance. It consists of the most recent digital ink stroke c“af:turecl through the pen
relative to the background area ol the page, It is interpreted in an application-specific manner once it is submitted 1o an
application via a selection hyperlink activation.

Each pen has a current nib 824. This i3 the nib last notified by the pen to the system. In the case of the
Jetault netpage pen deseribed abave, either the marking black ink nib or the non-marking stylus nib is current. Each pen
also has u current nib stvle 825, This is the nib style last associated with the pen by an application, e.g. in response 1o
the uscr setecting a color trom a palete. The defaidl nib style 15 the nib style associated with the current nib. Strokes
caplured through a pen are tagged with the current nib sivle. When the strokes are subsequentiy i’cproduccd, they are
reproduced in the nib style with which they are tagped.

Whenever the pen is within range of a printer with which it can communicate. the pen slowly flashes its
“ontine” LED. When the pen tails to decode a stroke relative 1o the page. it momentarily activates its “emror”™ LED.

\When the pen succeeds in decoding n stroke relative to the page, it momentartly activates its ~ok™ LED.
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A sequence of caphured strokes is referred (o as digital ink. Digital ink forms the basis for the digital
exchange of drawings and handwriling, for online recognition of handwriting, and for online verification of signatures.

The pen is wircless and transmits digital ink to the netpage printer via a short-range radio Hnk. The
transmitted digital ink is encrypted for privacy and security and packetized for eflicient wransmission, but is always

When the pen is out-of-range of a printer it buffers digital ink in imernal memory, which has a capacity of
ovef ten minutes of continuous handwriting. When the pen is once again within range of a printer, it transfers any
buffered digital ink.

A pen can be registered with any number of printers, but because all state data resides in netpages both on
paper and on the network, it is largely immaterial which printer & pen is communicating with at any particular time.

A preferred embodiment of the pen is described in greater detail in Section 6 below, with reference to
Figures 8 1o 10,

17 NETPAGE INTERACTION

The netpage printer 601 receives data relating to a stroke {rom the pen 101 when the pen is used to interact
with a netpage 1. The coded data 3 of the tags 4 is read by the pen when it is used to execute a movement, such as a
stroke. The data allows the identity of the particular page and associated interactive element to be determined and an
indication of the relative posilioning of the pen relative ta the page 1o be obtained. The indicating data is transmitted to
the printer, where it resolves, via the DNS, the page ID S0 of the stroke inte the network address of the netpage page
server 10 which maintains the comesponding page instance 830, It then wansmits the stroke to the page server. If the
page was recently identified in an earlier stroke, then the printer may already have Lh; address of the tefevant page
server in its cache, Each netpage consists of & compuct page layout maintained persistently by a netpage page server (see
below), The page lavout refers to objects such as images, fonts and pieces of text, typically stored elsewhere on the
netpage network.

When the pape server recejves the stroke from the pen, it retrieves the page description to which the stroke
applies, and determines which eiement of the page description the siroke intersects. It is then able 10 interpret the stroke
in the context of the type of the relevam element,

A “click™ is a stroke where the distance and time between the pen down position and the subsequent pen up
position are both less than some small maximum. An ebject which is activated by a click typically requires a click to be
activated, and accordingly, a longer stroke is ignored. The failure of a pen action, such as a “sloppy” click, o register is
indicated by the lack of response from the pen's “ok” LED,

There are two kinds of input elements in a netpage page description: hyperlinks and form fields. Input
through a form field can a}so trigger the activation of an associated hyperlink.

171 Hyperlinks

A hyperlink is a ;means of sending a message to a remote application, and tvpically elicits a printed response
in the netpage system,

A hyperlink element 844 identifies the application 71 which handles activation of the hyperlink, a link ID
54 which identifies the hyperlink to the application, an “alias required” {lag which asks the system 1o include the user’s
application alias ID 65 in the hyperlink activation, and a description which is used when the hyperlink is recorded as a
Javorite o appears in the user’s histery. The hyperlink element class diagram is shown in Figure 29.

When a hyvperdink is activated, the page server sends a request to an application somewhere an the network.
The appiication is identified by an application ID 64, and the application [D is resolved in the normal way via the DNS.
There are three types of hvperlinks: general hypetlinks 863, form hyperlinks 865, and selection hvperlinks 864, as
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shown in Figure 30. A gencral hyperlink can implement a request for a linked document, or may simply signal a
preference to a server. A form hyperlink submits the corresponding form to the application. A selection hyperlink
submits the current selection to the appizcation. If the current selection contains a single-word piece of text, for example,
the application may retum a single-page document giving the word™s meaning within the context in which it appears, or
a translation into a different language. Each hyperlink type is characterized by what information is submitied to the
application.

The corresponding hyperlink instance 862 records a transaction ID 35 which can be specific 1o the page
instance on which the hyperlink instance zppears. The transaction ID can identify user-specific data to the application,
for example a “shopping cart” of pending purchases maintained by a purchasing application on behalf of the user.

The system inclades the pen's current selection 826 in a selection hyperlink activation. The system includes
the content of the associated form instance 868 in a form hyperlink activation, although if the hyperlink has its “submit
delta” attribute set, enly input since the 1ast form submission is included. The system includes an effective rerum path in
all hyperiink activations. ) L

A hyperlinked group 866 is a group clement 838 which has an associated hyperlink, as shown in Figure 31
When input occurs through any field element in the group, the hyperlink 844 associated with the proup is activated. A

hyperlinked group can be used to asseciate hyperlink behavior with a field such as a checkbex. It can also be used, in
conjunction with the “submit delia” attribute of a form hyperlink, w0 provide continuous input to an application. It can
therefore be used to support a “blackboard” interaction model, i.e. where input is captured and therefore shared as so0n
as it ocours. '
1.7.2 Forms

A form defines a collection of related input fietds used to capture a related set of inputs through 2 printed
netpage. A form allows a user to submit one of more parameters to an application software program running on 2 server.

A form 867 is a group element 838 in the docurment hierarchy. It ultimately contains a set of terminal fighd
elements 839. A form instance 868 represents a printed instance of a form. It consists of a set of field instances 870

which correspond to the field clements 845 of the form. Each [ield instance has an associated value 871, whose type
depends on ihe type of the corresponding lield elernent. Each field value records input through & particular printed form
instance, 1., through one or more printed netpages. The form class disgrum s shown in Figure 32

Each form instanee has a stams 872 which indicates whether the foum is active, trazen, submitted, void or
expired. A form is active when first printed. A form becomes frozen once it is signed. A form becomes submitted once
one of its submission hyperlinks has been activated, unless the hyperlink has its “submit delia” atitibute set. A form
becomes void when the user invokes a void form, reset form or duplicate form puge command. A“i'crm expires when the
lime the lorm has been active exceeds the form’s specified lifetime. While the form is active, form input is allawed.
Input through a form which is not active is instead captured in the beckgrownd field 833 of the relevant pags instance,
When the form is active or frozen, form submission is allowed. Any attempt to submit a formv when the form &s not
active or Irozen is rejected, and instead elicits an form status report.

‘ Each form instance is associated (at 59) with any form instances derived trom it, thus providing, a version
history. This allows all but the latest version of a form in a particular time period to be excluded from a search.

All input is captured as digital ink. Digital ink 873 consists of a set of nmestamped stroke groups 874, each
of which consists of a set of styled strokes 873. Each stroke consists of i sel of timestamped pen positions 876, each of
which also includes pen crientation and nib force. The digital ink class diagram is shown in Figure 33,

A field element 845 can be 2 checkbox field 877, a text field 878, a drawing field 879, or a signature field
880. The field slemcnt class diagram is shown in Figure 34. Any digital ink captured in a ficld's zone 58 is assigned to
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the field.

A checkbox field has an associated boolean value 821, as shown in Figure 35, Any mark (a tick, a cross, a
stroke, a fill zigzag, etc.) captured in 3 checkbox field’s zone causes 5 true value to be assigned Lo the field’s value,

A text field has an assaciated text value 882, 2s shown in Figure 36. Any dignal ink captured in a text

field’s zone is automatically convened to text via online handwriting recognition, and the text is assigned to the field’s

value. Online handwriting recognition is well-understood (see, for example, Tappert, C., C.Y. Suen and T, Wakahare,
“The State of the Art in On-Line Handwrniting Recognition”, IEEE Transactions on Pattern Analysis and Machine
Intelligence, Vol.12, No.8, August 1990, the contents of which are herein incorporated by cross-reference).

A signature field has an assaciated digital signature value $83, as shown in Figure 37. Any digital ink
captured in a signatiire ficld’s zone is automaticatly verified with respect to the identity of the owner of the pen, and a
digital signature of the content of the form of which the field is part is generated and assigned to the field’s value. The
digita] signature is generated using the pen user’s private signature key specific to the application which owns the form.
Online signature verification iy well-understood (see, for example, Plamondon, R. and G. Lorette, “Automatic Signature
Verification and Writer [dentification — The State of the Art”, Pattern Recognition, Vol.22, No.2, 1989, the contents of
which are herein incorporated by cross-relerence).

A field element is hidden if its “hidden™ attribute is set. A hidden field element does not have an mptt zone
on 8 page and does nat accept input, [t can have an assacisted field value which is included in the form data when the
form containing the fietd is submitied.

“Editing” commands, such as strike-throughs indicating deletion, can also be recogmized in form fields.

Because the handwriting recognition algorithm works “online” (i.e. with access to the dvnamics of the pen
movement), rather than “offline” (i.e. with access only to a bitmap of pen markings), it can recognize run-on discrately-
written chzracters with relatively high accusacy, without a writes-dependent training phase. A writer-dependent model of
hapdwriting 1s automatically generated over time, however, and can be generated up-front if necessary,

Digital ink_ as already stated, consists of a sequence of strokes. Any stroke which starts in a particular
element’s zone is appended to that clement’s digital ink stream, ready for interpretation. Any stroke not appended to an
object’s digital ink stream is appended 1o the backgrownd Held's digital ink stream.

Digital ink captured in the background field is interpreted as a selection gesture. Circumscription of one or
mare objects is generally interpreted as a selection of Lthe circumnseribed objects, although the actual interpretation is
application-specitic.

Table 2 sumsmarises these vanous pen interactions with a netpage,

Table 2 - Summary of pen interactions with a netpage

Object Type Pen input Action
Hyp_erlink General Click ISubmit action to application
rF orm IClick Submit form to application
ISelection Click Submit selection to application
Farm field Checkbox lAny mark [Assign true to field
ext Handwriting Convert digital ink to text; assign text to field
IDrawing Digitai ink lAssign digital ink to field
Signature Signature Verify digital ink signature; generate digital
signature of form; assign digital signature to
i teld
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Pone T ,Circurnscription LAssign digital ink to current selection ]

The systemn maintains a curent selection for exch pen. The selection consists simply of the most recent
stroke captured in the background field, The selection is cleared after an inactjvity timeout to ensure predictable
behavior.

The raw digital 1k captured in every field is retained on the netpage page server and is optionally
wansmitted with the form data when the form is submitted to the application. This allows the application to interrogate
the raw digital ink should it suspect the criginal conversion, such as the conversion of hundwritten text. This can, for
example, involve human intervention at the application level for forms which fail certain application-specific
consistency checks. As'an extension to this, the entire background area of a form can be designated as a drawing field,
The epplication can then decide, on the basis of the presence of digital ink outside the explicit ficids of the form, to
Toute the form to a human opetator, on the assumption that the user may have indicated amendments to the filled-in
fields putside of those fields.

Figure 38 shows a llowchart of the process of handling pen input relative to a netpage. The process consists
of receiving (at 884) a stroke from the pen; identifying (at §85) the page instance 830 to which the page ID 50 in the
stroke tefers; retrieving (at 886) the page description 5; identifying (at 887) a formatted element 839 whose zone 58 the
stoke intersects; determining (at 888) whether the formatted element corresponds 1o a field element, and if so
appending (a1 892) the received stroke to the digital ink of the field value 871, interpreting (at 893) the accurnaiated
d.:gltal mk of the ﬁeld, and detmnmmg (at 894) whether the field is part of a hyperlinked group 866 and if so activating
(2t 895) the associated hyperhnk, alternatively determining (at 889) whether the formatted element corresponds to a
hyperkink element and if so‘activating (at $95) the corresponding hyperlink; alternatively, in the absence of an input
field or hyperlink, appending (at 850} the received stroke to the digitat ink of the background field 833; and copying (at
891) the received stroke to the current setection 826 of the cryTent pen, as maintained by the registration server.

Figure 38a shows a detailed flowchart of step 893 in the process shown in Figure 38, where the
accurmulated digital ink of 4 fiekd is interpreted according to the tvpe of the {ield. The process consists of determining (at
896) whether the field is a checkbox and (at 897) whether the digital ink represents a checkmark, und if so assigning (at
898} a true value to the field vaive; alterpatively determining (at 899) whether the field is a text field and if 30
converting {at 900} the digital ink lo computer text, with the help of the appropriate registration server, and assigning (at
901} the converted computer text to the field value, alternatively determining (2t 902) whether the field is a signature
field and if so verifying (at 803) the digital ink as the signatare of the pen’s owner, with the help of the appropriate
registration server, ereating (at 504) a digital signatire of the contents of the corresponding form, also with the help of
the registration server and using the pen owner’s private signalure key relaling to the corresponding application, and
assigning (at 905) the digital signature to the field value.

1.73 Page Server Commands

A page server command is a command which is handied locally by the page server. It operates directly on
form, page and document insances.

A page server command 907 can be a void form comumand 908, a duplicate form command 909, a reset form
command 310, a get form status commeand 911, a duplicate page command 912, a reset page command 913, a get page
status command 914. a duplicate document command 915, a reset document commend 916, or a get docm:ngni status
command 917, as shown in Figure 39.

A void form command voids the corresponding form instance. A duptlicate form command woids the
corresponding form instance and then produces an active printed copy of the current form instance with field values
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preserved. The copy comains the same hyperlink tramsaction IDs a5 the original, and so is indistinguishable from the

oniginal to an application. A reset form command voids the commesponding form instance and then produces an active

printed copy of the form ipstance with field values discarded. A get form status command produces a printed report on

_‘thc status of the corresponding form instance, including who published it, when it was printed, for whom it was printed,

and the form status of the form instance.

Since a torm hyperlink instance contains & transaction ID, the application has to be involved in preducing a
new form mstance. A button requesung a new form instance 1s therefore typically implemented as a hyperlink.

A duplicate page command produces a printed copy of the corresponding page instance with the background
ficld value preserved. If the page contains a form or is part of a form, then the duplicate page command is interpreted as
a duplicate form, command. A reset page command produces a pnnted copy of the comespending page instance with the
background ﬁeid value discarded. If the page contains a form or i5 part of a form, then the reset page command is
mnterpreted as a reset form command. A get page status command produces a printed report on the status of the
corresponding page instance, includmg who published it, when it was printed, for whom 1t was printed, and the status of
any formns it contains or is part of.

The netpage logo which appears on every netpage is usually associaled with & duplicate page element,

When a page instance is duplicated with field values preserved, field values are printed in their native form,
i.e. a checkmark appears as a standard checkmurk graphic, and text appears as typeset text. Only drawings and
signatures appear in their originel form, with a signature accompanied by a standard graphic indicating successful
signature verification. .

A duplicate docurnent command produces a printed copy of the corresponding document instance with
background field values preserved. If the document contains any forms, then the duplicate dotumem command
duplicates the forms in the same way a duplicate form command does. A reset docament command produces a printed
copy of the corresponding decument instance with background field values discarded. If the document contains any
forms, then the resel documnent command resets the forms in the same way a reset form command does. A get document
status command produccs a printed report on the staws of the corresponding document instance, inciuding who
published it, when it was printed, for whom it was printed, and the status ot any forms it contains.

If the page server command’s “on selected” attribute is set, then the command operates on the page
identified by the pen’s current selection rather than on the page containing the command. This allows a menu of page
server commands to be printed. If the target page doesn’t contain s page server command element for the designated
page server command, then the command is ignored.

An application can provide application-specific handling by embedding the mle\}aﬂt page server ¢command
elemenit in a hyperlinked group. The page server activates the hyperlink associated with the hyperlinked group rather
than executing the page server command. -

A page server command element is hidden if i1s “hidden™ attribute is set. A hidden command <lement does
not have an inpul zone on a page and 3o cannol be activated directiy by a user. It can, however, be activated via a page
server command embedded 1n a dilferent page, il that page server command has its “on selected™ attribute set,

1.8 STANDARD FEATURES OF NETPAGES

In the preferred form, each netpage is printed with the netpage logo at the boitom to indicate that it is a
netpage and theretore has mteractive propertics. The Jogo also acts as a copy button. In most cases pressing the jogo
produces a capy of the page. In the case of 8 form, the button produces a copy of the entire form. And in the case of a
secure document. such as a licket or coupon, the bution elicits an explanatory note or advertising page.

The default single-page copy function is handled dizectly by the relevant netpage page server. Special copy
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functions are handied by linking the loge button 10 an application.
1.9 Liser HeLe SysTeEM

In a preferred embodiment, the netpage printer has a single button labelled “Help™. When pressed it ekicits
a single page of inforrmation, including:

. status of printer connection

. status of printer consumables

. top-level help menu

. document function menn

. 1op-level petpage network directory

The help Shenu provides a hierarchical manual on how to use the netpage system.
The document function menu includes the fatlowing functions:

. print a copy of & document
. print & tlean vopy of a form
. print the status of a document

A document function is initiated by simply pressing the bulton and then touching any page of the document.
The siatus of a document indicates who published it and when, to whom it was delivered, and 10 whom and when it was
subsequently submitted as a form.

The netpage network directory altows the user 10 navigate the hierarchy of publications and services on the

network. As an alternative, the user can cull-the netpage nerwork “900” number “vellow pages” and speak 1o a human

operator. The operstor can locate the desired docurnent and route it to the user’s printer. Depending on the document

type, the publisher ar the user pays the smali “yellow pages” service fee.

The heip page is obviously unavailable if the printer is unable to print. In this ¢ase the “error™ light is lit
and the user can request remate diagnosts over the network.
2 PERSONALIZED PUBLICATION MODEL

In the following description, news is used as a canomvcal publication example to illustrate personalization
mechanisms in the netpage system. Although news is often used in the limited serse of newspaper and newsmagazine
news, the mtended scope in the present context is wider.

In the netpage system, the editorial content and the adventising content of a mews publication are
personalized using different mechanisms. The editorial content is personalized according to the reader’s explicitly stated
and implicitly captured interest proille. The advertising conent is personalized according to the reader's tocality and
demographic.

2.1 EDTORIAL PERSONALIZATION

A subseriber can draw on two kinds of news sources: those that detiver news publicatjons, and those that
deliver news stfeams. While news publications are aggregated and edited by the publisher, nows streams are aggregated
cither by 2 news publisher or by a specialized news aggrepator. News publications typically comrespond to traditional

--pewspapers and newsmagazines. while news sireams can be many and varied: a “raw” news feed from a news service, a

cartoon sirip, a (reelance writer’s colummn, a friend’s bulletin board, or the neader’s own 2-mail.

The netpage publication server supports the publication of edited news publications as well as the
aggregation of multiple news siteams. By handling the aggregation and hence the formatiing of news streams selected
directly by the reader, the setver is able to place advertising on pages aver which it otherwise has no editorial control,

- The subscriber builds a daily newspaper by sclecting ene or more contribuiing news publications, and
vreating a personalized version of each. The resulting daily editions are printed and hound together into a single
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newspaper. The various members of a household typically express their different interests and iastes by selecting
different daily publications and then custamizing them.

For each publication, the reader optionally selects specific sections. Some sections appear dajly, while
others appear weekly. The daily sections availabie from The New York Times online, for exampie, include “Page One
Pius”, “Matjonal”, “ﬁltt:mﬂlinnal", “Opinion”, “Business”, “Anﬂiving", “Technology”, and “Sporis™. The set of
available sections is specific to a publication, as is the defauit subsel.

The reader can extend the daily newspaper by creating custom sections, each one drawing on any number of
news streams. Custom sections might be created for e-mail and friends” announcernents (“Personal™), or for monitoring
news feeds for specific topics (“Alerts” or “Clippings"}.

For each section, the reader optionally specifies its size, either qualitatively (e.g. short, medium, or long), or
numerically (i.e. as a limit on its number of pages), and the desired proportion of advertising, cither qualitatively (e.g.
high, nermal, low, nene), o numerically (i.e. a5 a percentage).

‘The reader also optionally expresses a preference for a Jarge number of shorter articles or a small number of
longer articles. Each article is ideatly written (or edited} in both short and long forms ta suppont this preference.

An article may also be written (or edited) in diiferent versions to match the expected sophistication of the
reader, for example to provide children’s and adulls’ versions. The appropriate version is selected accarding fo the
reader”s age. The reader can specify a “reading age” which takes precedence over their binlogical age.

The articles which make up each section are selected and prioritized by the editors, and cach is assigned a
usefial lifetime, By default they are delivered to all relevant subscribers, in priority order, subject to space constraints in
the subscribers’ editions.

In sections where it is appropriate, the reader may optionally enable collaborative filtering. This is then
applied to articles which have a sufficiently long lifetime. Each article which quatifies for collaborative filtering is
printed with rating buttons at the end of the article. The buttons can provide an easy choice (e.g. “liked” and “disliked’),
making it more likely that yeaders will bother to rate the article.

Articles with high priorities and shon lifetimes are therefore effectively considered essential reading by the
editors and are delivered to most relevant subscribers.

The reader oplionally specilies a serendipity factor, either qualitativelv (c.g. do or don’t surprise me), or
numerically. A high serendipity factor lowers the threshoid used for matching dunng collaborative filtering. A high
factor makes it more likely that the cormespondhing section will be filled to the reuder’s specitfied capacity, A different
serendipaty factor can be specified for different days of the week. _

The reader also optionally specifics topics of particular interest within 2 section, and this modifies the
priorities assigned by the editors.

The speed of the reader’s ntemet connection aflects the quality at which images can be deiivered. The
reader optionally specifies a preference for fewer images or smaller images or both. If the nwmber or size of images is
not reduced, then tmages may be delivered ut lower quality (ie. at lower resolution or with grester compression).

At s global level, the reader specifies how guantitics, dates, times and monetary values are jocalized. This
involves specifying whether units are imperial or metric, a focal timezone and time format, and a local currency, and
whether the localization consist of in site translation or annotation. These preferences are derived from the reader’s
focality by default.

To reduce reading ditficulties catised by poor evesight, the reader optionally specifies a global preference
far a larger presentation. Both st and images are sealed accordinely, and less information is accommodated on 2ach

page.
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The language in which & news publication is published, and its corresponding text encoding, is a property of
the publication and not a preference expressed by the user. However, the neipage system can be configured 10 provide
automatic translation services in various guises.

22 ADVERTISNG L OCALIZATION AND TARGETNG

The personalization of the editorial content direcily affects the advertising content, becanse advertising s
typically placed to exploit the editorial context. ‘Travel ads, for example, are more likely to appear in a Ixavel section
than elsewhere. The value of the editorial content to an advertiser (and therefors 10 the publisher) Yies in its ability to
atiract large numbers of readers with the right demographics.

Effective advenising is piaced on the basis of lecality and demographics. Locality determines proximity to
particular senric:s: 'fémilm etc., and particular imerests and concerns asseciated with the local commumity and
envirehment, Demographics determine genera) interests and preaceupations as well as likely spending patterns.

A news publisher”s most profitable product 1s advertising “space”, a2 multi-dimensional entity determined by
the publication’s geographic coverage, the size of its readership, #ts readership demographics, and the page area
available for advertising.

in the netpage system, the nctpage publication server computes Lhe approximate multi-dimensional size of a
publication’s saleabie advertising space on a per-section basis, taking into account the publication’s geographic
coverage, the seclion's readership, the size of each reader’s section edition, each reader’s advertising proportion, and
each reader’s demographic.

In comparison with other media, the netpage system allows the advertising space (o be defined in greater
detail, and allows smaller pieces of it to be sold separately. It therefore allows it to be sold at closer to iis true value.

For example,'the same advertising “slot” can be sold in varying propertions to several advertisers, with
individual readers’ pages randomly reeeiving the advertiscment of one advertiser or anoiher, averall preserving the
proportion of space sold to each advertiser.

The netpage system allows advertising to be linked directly to detailed product information and online
purchasing. [t therefore raises the intrinsic value of the advertising space.

Because personalization and localization src handled swtomatically by netpage publication servers, an
advertising aggrepator cun provide arbitrarily broad coverage of both geography and demographics, The subsequent
disagpregation is efficiemt because 1t 1s sutomatic. This mekes it more cost-effective for publishets 1o deal with
adveriising aggregators than to directly capmire adventising. Even though the adveriising agprepsmor is taking a
proportion of advertising rcvenue, publishers may find the change profit-neutral because of the Sreater efficiency of
aggregation. The advertising aggregator acts a3 an intermediary between advertisers and publishers, and may place the
same adverisement in multiple publications,

§tis worth noting that ad placement in a netpage publication tan be more complex than ad placement in the
pitblication’s traditional counterpart, because the publication’s adveniising space is more complex. While ignoring the
il compiexities of negotiations between advertisers, advertising aggragators and publishers, the preferred form of the
netpagé system provides some automated support for these nezotiations, inciuding support for antomated auctions of
advertising space. Automation fs particufarly desimable for the placement of advertisements which generate smal}
arnolnts of income, such as small or highly localized advartisements.

Once placement has been negotiated, the aggregator captures and edits the advertisement and records it on g
nelpage ad server. Correspondingly, the publisher records the ad placament on the relevant netpage publication server.
When the netpage publication server lays out each user's personalized publication, if picks the relevant advertisements
irom the netpage ad server.
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23 User PROFILES
231 information Filtering

The personalization of news apd other publications relies on an sssoriment of izser—sPeciﬁc profile
information., inclading: _ e -

. publication customizations

. collaborative fillering vectors
. contact details

. presentation preferences

The customization of 4 publication is typically publication-specific, and so the customization informnation is
maintained by the relevant netpage publication setver.

A collaborative filtering vector consists of the user’s ratings of a numnber of news items. It is used to
comrelate different users™ interests for the purpeses of making recommendations. Although there are benefits to
maintaimng a single collaborative filtering vector independently of any particular publication, there are two reasons why
it is more practical 10 maintatn a separate vector tor each publication: there is likely to be more overlap between the
vectors of subscnibers to the same publication than between those of subscribers to different publications; and a
pubfication 1z likely to want to present its users' collaborative filtering vectors as part of the value of its brand, not to be
tound elsewhere. Collaborative filtering vectars are therefore also maintained by the relevant netpage publication server,

Contact details, including name. street address, ZIP Code, state, country, wlephone numbers, are global by
nafure, and are mainizined by a netpage registration server. L

Presemation preferences, including those for quantities, dates and times, are likewise global and maintained
in the same way. . .

The locatization of advertising relies on the locality indicated in the user's contact detsils, while the
targeting of advertising relics on personal information such as date of birth, gender, marital status, income, profession,
¢dueation, or qualitative dertvatives such as sge range and income range,

For those usets who choose to reveal personal information for advertising purposes, the infonmation is
maintained by the relevant netpage registeation server. [n the absence of such information. advertising can be targeted on
the basis of the demographic associated with the user's ZIP or ZIP+4 Code.

Each user, pen, printer. application provider and applicalion is assigned its own unique identifier, and the
netpage registration server mainiains the relationships between them, as shown in Figures 21, 22, 23 and 24. For
registration purposes. & publisher 15 a special kind of application provider, and a publication is a special kind of
application. ’

Each user 800 may be authorized to use any number of printers 802, and each printer may allow any number
of users 1o use it. Each user has a single default printer fat 66), lo which periodical publications are delivered by default,
whilst pages primed on demand are delivered fo the printer through which the user is interucting. The server keeps track
of which publishers a user has authorized 1o print ta the user’s defeult printer, A publisher does not record the [D of any
particular printer, but instead resolves the D when it is required,

When 3 user subscribes 808 to a publication 807, the publisher 806 (i.c. application provider 803) is
authorized to print 10 a specified printer or the user’s defzult printer. This authorization cun be revoked at any time by
the user. Each user mayv have several pens 801, but a pen is specific to a single user. I a user is suthorized 1o use a
particular printer, then that printer recognizes any of the user’s pens,

The pen [D is used to Jocate the corresponding user proftle maintained by & particular netpage registration
sarver, vig the DMS in the usual way.
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A Web terminal 809 can be authorized to print on a particular netpage primer, aliowing Web pages and
netpage decuments encountered during Web browsing to be conveniently prinied on the nearest ne\page printer,

The netpage system can collect, on behalf of & printer provider, fees and commissions on income carmed
through publications printed oo the provider’s printers. Such income can include advenising fees, click-through fees, e-
COMMETCE COMMissions, and transaciion fees. If the printer is owned by the user, then the user is the printer provider.

Each user also has a netpage account 820 which is uwsed to accumulate micro-debils and credits (such as
those described in Lthe preceding paragraph). contact details 815, including name, address and lejephone numbers; global
preferences %16, including privacy, delivery and localization settings, any number of bicmetric records £17, containing
the user’s encoded: s:gna'.m B8, fingerprint 819 etc; a hondwriting medel 819 awtomatically maimained by the system,
and SET payment card accounts 821 with which e-commerce payments can be made,

232 Favorites List

A netpage user can mainan a list 922 of “favorites” - links te useful documents eic, on the netpage
network. The Jst is maintained by the systemn on the user’s behalf. It is organized as a hierarchv of folders 924, a
preferrred embodiment of which is shown in the class diagram in Fipure 41.

233 History List

The system maintains a history list 929 on each user’s behalf, containing Jinks to docwnents ete. accessed
by the user through the netpage system. It is organized as a date-ordered list, a preferred embodiment of which is shown
in the class diagram in Figure 42,

2.4 INTELLIGENT PAGE LAYQUT ]

The netpage publication server automatically lays out the pages of each user's personalized publication on a
section-by-seotion basis. Since most advertisements are in the fonm of pre-formatted rectangies, they are placed aon the
page before the editorial content.

The advertising ratic for n section can be aclueved wi_m wildly varving advertising ratios on individual
pages within the section, and the ad lavout algorithm exploits this. The algorithm is configured to attempt to co-locate
<lasely tied editorial and advertistng content, such as placing ads for roofing matental specifically within the publication
becaltse of a special feature on do-it-voursel! rooting repairs.

The editorial conent selected for the user. meluding text and associated images and graphics, is then laid
out according to vanous aesthetic rules.

The entire process, inchuding the sefection of ads and the selection of editorial coment, must be iterated
snee the Jayoat has converged, to altempt 1o more closely achieve the user’s stated scetion size preférence. The section
size preference can, however, be matched on average over time, allowing sipnificant day—to-day variations,

25 DocumeNT FORMAT

Once the document is laid out, 1 is encoded for efficient disuibution and persistent storage on the netpage
network.

The primary efficiency mechanism 15 the separation of information specitic to a single user’s cdmon and
mim'mauon shared bevween muitiple users” editjons. The spetific information consists of the page Jayout, The shared
nfoimation consists of the ohjects to which the page Iavout refers, including images, graphics, and pietes of text.

A text object conlains fully-formaited text represented in the Extensible Markup Language (XML) using the
Extensible Stvlesheer Language (XSL). XSL provides precise control over text formatting mdcpehdenth' of the region
tnto which the text ts being set. which in this case is being provided by the lavout. The text object contains embedded
language codes lo enable automatic translation. and embedded hyphenation hints to aid with paragraph formatting,

An image object encodes an image in the JPEG 2000 wavelet-based compressed image format. A graphic
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object encodes a 2D graphic in Scalable Vector Graphics (SVG) format.

The layout itself consists of a series of’ placed image and graphic objects. linked textilow objects thrangh
which text objects flow, hyperlinks and input fields as described above, and watermark regions. These layout objects are

-summarized in Table 3. The layout uses a compagt format suitable for efficient distribution and storage.

Table 3 - netpage tayout objects

Laycut Attribute : Format of
abject linked object
Image Position -
- fmage object 1D JPEG 2000
Graphic Position -
Graphic object ID SVG
Textflow extflow ID =
Zone
Optional text object ID MUXSL
Hypertink Fype -
Zone -
Application ID, ete. -
Field Type - .
Meaning L
Ffone s
Watermark Zone

2.6 DocUMENT DISTRIBUTION

As described above, for purposes of efficient distribution and persisient starage on the netpage network, a
user-specitic page lavout s separated from the shared objects to which it refers, -

When a subscribed publication is ready to be distributed, the netpage publication server alocates, with the
heip of the netpage [D server 12, o unique ID for each page, page instance, document, and document instance,

The server computes a set of optimized subsets of the shared conlent and creates o multicast channel for
each subset, and then tags each user-specific lavout with the names of the multicast channels which wiﬂ carry the shared
content used by that layout. The server then pointeasts each user’s layouts to that user™s printer via the appropriate page
server, and when the pointcasting is complete, multicasts the shared content on the specified channels, Atter receiving
its pomntcast. each page server and printer subscribes lo the multicast channels specified in the puge lavouts. During the
multicasts. each page server and printer exiracts from the mulficast streams those objects referred to by its page Jayouts.
The page servers persistently archive the received page lavouts and shared conlent,

Omnee a printer has received all the objects to which s page Jayoots refer, the primter re-creates the fully-
populated lavout and then rasterizes and prints it

Under nonnal circumstances, the printer prints pages faster than they can be delivered. Assuming a quarter
of zach page is covered with images, the average page has a size of Jess than 400KB. The printer can therefore hold in
excess of 100 such pages in its imernal 63MB memory, allowing for temporary butfers ete. The printer prints a1 a rate of
one page per sccond. This is equivalent 10 SO0KB or about 3Mbit of page data per second, which is similar to the
highest expected rate of page data delivery over a broadband nerwork.
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Even under abnormal circumstances, such as when the printer runs out of paper, it is likely that the user
will be able to replenish the paper supply before the printer’s 100-page intemal storage capacity is exhausted,

However, il the printer’s tnternal memory does fill up, then the printer will be unable lo make use of 2
multicast when it first ocours. The netpage publication server therefore allows printers to submit requests for re.
multicasts. When a critical mumber of requesis is received or a limeoui occurs, the server re-multicasts the
carresponding shared objects.

Once a document is printed, 2 printer can produce an exact duplicate at any time by vetrieving its page
layouts and contents from the relevant page server.

2.7 ON-’DE!MIND Documents _

When aAm:tpagc document is requested on demand, it can be personalized and delivered in much the same
way 5 a periedical. However, since there is no shared content, delivery is made directly to the requesting printer
without the use of mullicast.

When a non-netpage doctument is requested on demand, it {s not personalized, and it is delivered via a
designaled netpage formatting server which reformats it as a netpage document. A netpage formatling server is a special
instance of a netpage publication server. The netpage formatting server has knowledge of varicus Intemet document
tormats, including Adobe’s Portable Document Format (PDF), and Hypertext Markup Language (HTML). In the case of
HTML, it can make use of the higher resolution of the printed page 1o present Web pages in a multi~column format, with
a t2ble of contents. [t can automatically include all Web pages directly linked ta the requested puge. The user can hine
this behavior via a preference.

The netpage lormatting server makes standard netpage behavior, including interactivity and persistence,
available on any intemel docurment, no matter what its origin and format. t hides knowledge of different document
formats from both the netpage printer and the petpage page server, and hides knowledge of the netpage system from

Web servers,
3 SECURITY
31 CRYPTQGRAPHY

Cryptography is used o protect sensitive information. both in siorage and in transit, and (o authenticate
parues to a trapsaction. There are two closses of cryplography in witdespread use: secret-key crvptography and public-key
crvptography. The netpage network uses both classes of cryptography.

Secrel-Key vryplography, also refesred to us svmmetnic cryptography, uses the sume iicy @ encrypt and
decrypt 2 message. Two parties wishing 1o exchange messages must first arrange to securcly exchunge the secret key.

Public-key ervplography, also referred to as asymmetric crvptography, uses two eneryption keys. The two
keys are mathematically related in such a way that any message encrypted using one Xey can only be decrypted using the
other key. One of these kevs is then published, while the other is kept private. The public kev is wsed to encrypt any
message intended for the holder of the privaie key. Onte encrypted using the public kev, a message can only be

decrypted using the private key. Thus two parties can securely exchange messages without fiest having 10 exchange a

secret key. To ensure that the private key is secure, it is normal for the holder of the private Key 1o generate the key pair.

Public-kev cryptography can be used to create a digital signature. The holder of the privite Kev can create a
known hash of a messuge and then enerypt the hash using the private key., Anyone van then verify that the encrypted
hash constitutes the “signature” of the holder of the private key with respect to that particular message by decrypting the
encrvpted hash using the public key and verifving the hash againsi the message. If the signature is appended to the
message, then the recipient of the message can verify both that the message s genuing and that it has not been altered in

Eransil.
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To make publickey crvptography work, there has 1o be a way to-distribute public keys which prevents
tmpersonation. This 1 normadly done using certificates and certificate aunthorities. A certilicale muthority is a trusted
third party which authenticates the connection between a public key and someone's jdentity. The centificate authority
verifies the person’s idemtity bv exanuning identity documents, and then creates and signs a digital certificate containing

 the person’s identity deurils and public key. Anyone who trusis the certificate suthority can use the public key in the

certificate with a high depree of certainty that it is genuine. They just have to verify that the certificate has indeed been
signed by the eertificate authority, whose public key is well-known.

in most transaction environments, public-key cryptography is only used to create digital signatures and to
securely exchange secret session keys. Secret-key crypropzaphy is nsed for all other praposes.

In the foilowing discussion, when reference is made to the secure transmission of information between a
netpage primer.‘and a server, what actually happens is that the printer obtains the server’s centificate, authenticates it
with reference to the certilicate authority, uses the public key-exchange key in the cemtificate to exchange a secret
session key with the server, and then uses the secret session key to encrypt the message data. A session key, by
delinition. can have an arbitranty shor tifetime.

3.2 NETPAGE PRINTER SECURITY

Each netpage printer 15 assigned 2 pair of unique identifiers at time of manufacture which are stored in
read-only memory in the printer and in the netpage registration server database. The first ID 62 is public and uniguely
identifies the printer on the netpage network. The second ID is secret and is used when the printer is first registered on
the network. .

When the printer connects lo the neipage network for the first time atler installstion, it creates a signature
public/private key pair. It transmuts the secret ID and the public key securely to the netpage registration server. The
server compares the secrat ID seainst the printer’s secret ID recorded in its database. and accepts the registration if the
IDs match. It then creates and signs 4 certificare containing the printer’s public ID and public signature key, and stores
the certificate in the registration database.

The netpage registralion server acls as a centiticate swthority lor netpage printers. since it has access ©
secret intorrnation allowing it to venity printer identity,

When a uscr subscribes 10 a publication, a record is created m the neipuge registration server database
authorizing the publisher 10 print the publicavion to the user's default printer or a specified printer. Every document sent
Lo 2 prifiteT via 4 page server is addressed Lo a particular user and is signed by the publisher uging the publisher’s private
signature key., The page server verifies, via the registration database, that the publisher is suthorized to deliver the
publication to the specified user. The page server vesifies the signamre using the publisher's pu!‘:»lic- Key, obtained from
the publisher’s ceriificate siored in the regisiration database.

The netprge registration server accepts requests to add prieting suthorizations to the detabase, so long as
those requests are initigted via a pen regisléred 1o the printer.

33 NeTPaGE PEN SECURITY

Euach netpage pen is assigned a wnsque identifier at vime of manutactare which is stored in read-only
memery in the pen and in the netpage regisiration server database. The pen ID 6! uniquely identifies the pen on the
netﬁage network.

A netpage pen cun “know” u numbsr of netpage printers, and a printer can “know” @ rnber of pens. A pen
tommunicates with a printer via & radio trequency signal whenever it is within range of the printes. Once & pen and
printer are registered, they repularly exchanes sessien keys. Whenever the pen transmits digital ink to the printer, the

digitel ink is always encrypted using the appropriste session key. Digital ink is never transmitted in the clear.,
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A pen stores a session key for every printer it knows, indexed by printer ID, and a printer storas a session
key for every pen it knawy, indexed by pen [D. Both have a large but (inite storage cepacity for session Keys, and will
forget a session kev on a least-recently-used basis if necessary.

When 2 pen comes within range of a printer, the pen and printer discover whether they know sach other. If
they don’t know each other, then the printer determines whether it is supposed to know the pen. This might be, for
example, becanse the pen belongs o a user who is registered to usé the printer. If the printer is meant 10 know the pen
but doesn’t, then it injtiates the automatic pen registration procedure, 1f the printer isn’t meant to know the pen, then it
agrees with the pen 1o ignore it until the pen is placed in a charging cup, at which time it initiates the repistration
procedure. .
In addition to its public [, the pen vontains a secret key-exchange key. The key-exchenge key is also
recorded in lhe netpage registration server database at time of manufacture. During registration, the pen transmits its
pen ID to the printer, and the printer transmits the pen ID fo the netpage regfstration server. The server generstes a
sesgion kev for the printer and pen to use, and securely transmits the session key lo the priner. [t also transmits & copy
of the session key encrypted with the pen’s kev-exchange kev. The printer stores the session key internally, indexed by
the pen ID, and transmits the encrypted session key to the pen. The pen stores the session key intermally, indexed by the
printer IDv.

Although a take pen can impersonaie 4 pen in the pen registration protecol, enly a real pen can decrypt the
session key transmitted by the printer,

When a previously unregistered pen is first repisiered, i is of lmited use untl it is linked to a vser. A
registered but “un-owned™ pen is only allowed to be used to request and il in netpage user and pen registration forms,
to register & new lser to wh;ch the new pen is automatically linked, or to add a new pen to arn existing user.

The pen uses secret-key rather than public-key encryption because of hardware performance constraints in
the pen.
a4 SecuRE DOCUMENTS

The netpage svstem supports the delivery of secure documents such as tickets and coupons. The netpage
printer includes a facitity to prim wateomarks, but will only do so or request lfem publishers who are suitably

authorized. The publisher indicates its authority 1o print watermarks in its centificate, which the printer is able to
authenticate.

The “watermark™ prinling process uses an aiternative dither matnix in specified “watermark™ regions of the
page. Back-to-back pages vontain mitrer-image watermark regions which coincide when printed. The dither matrices
used in odd and even pages” watermark regions are designed o produce an interlerence efect when the regions are
viewed together, achigved by looking through the printed sheet.

The effect is simijar to a watermark i that it 18 not visible when looking at only one side of the page, and is
lost when the page is copied by nonmal meuns.

Pages af secure documents camnot be copied using the built-in netpage copy mechanism described in
Section 1.9 above. This extends to copying netpages on netpage-aware photocopiers. '

Secure documents are tvpically generated as part of e-commerce transactions, Thev can theretore include the
user’'s photograph which was captured when the pser registered biometric infermation with the nelpage regisiration
server, as described in Saction 2.

When presenteqd with a secure netpage document, the recipient can verifv its authenticity by requesting its
stamus in the usual wav, The unique [D of a secutre documnent is only valid for the fifetime of the document, and secupe
document [Ds are allocated non-contiguously to prevent their prediction by opportunistic fargers. A seowre document
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verification pen can be developed with buili-in feedback on verification failure, to support easy point-of-presentation
document verification.
Ciearly neither the watermark nor the user’s photograph are secure in a criplographic sensg. They simply

provide & significant cbstacle to casual forgery. Online document verification, particularly wsing a verification pen,

provides an added level of security where it 15 needed, but is still not entirely immurne to forgeries.
35 Non-REPUDIATION

In the netpage systerm. forms submitted by users are delivered reliably to forms handlers and are petsistetitly
archived on netpage page servers. It is therefore impossible for recipients to repudiate delivery. )

E-commerce payments made through thie syslem, as described in Section 4, are also impossible for the payee

to tepudiate. . 7
4 ELecTroNG COMMERCE MODEL
4.1 Secure ELECTRONIC TRANSACTION (SET)

The netpage system uses the Secure Electronic Transaction (SET) system as one of jts payvment systems.
SET. having been developed by MasterCard and Visa, is organized around payment cards, and this is reflected in the
terminelogy. However. much of the system is independent of the type of accounts being used. .

In SET, cardholders and merchants register with a certificate auwthority and sre issued vith cenificates
containing their public signature kevs. The certificate anthority verities a cardholder’s registration details with the card
issuer as appropriate, and verifics a merchant’s registration details with the acquirer as appropriate. Cardholders and
merchants store their respective private sipnatuse keyvs securely on their computers. Duntpg the payment process, these
certificates are used to mutually awthenticate a merchant and cardholder, and to authenticate them both to the payment
gateway.

SET has not vet been adopted widely, partly because cardholder maintenance of keys and certificates is
considered burdengome. Inverim solutions which maintain cardholder keys and certificates on a server and give the
cardholder access via a password have met with some success.

4.2 SET PAYMENTS

[n the netpage system the netpage registralion server acts as & proXy for the netpage user (e, the
cardholdery in SET pavment transactions.

The netpage system uses biometrics to authenticate the user and authonze SET payments, Because the
system is pen-based, the biometnc used s the user’s online signature, consisting ol time-varving pen position and
pressure. A fingerprint biometric can also be used by designing a fingerprint sensor into the pen, although at a higher
cast. The type of biometric used only aifects the capture of the biometre, ot the authorization aspects of the system.

The first step to being able 10 make SET payments js to register the user's biometric with the petpage
registration server. This is done in a controlled anvironment, for exampie a bank, where the bjometric can be captured at
the same time as the user's identity is verified. The biometric is captured and stored in the registration database, linked
1o the user’'s record, The user's photograph is also optionally vaptured and linked to the record. The SET cardholder
registration process is completed. and the resulting private signsfure kev and certificate are stared in the database. The
user’s payment card information is also stored. piving the netpage registration server enowgh information to act as the
user's proxy in any SET pavinent transaction.

When the vser eventually supplies the biometric 10 complets a pavment. tor exumple by sizning a petpage
order form. the printer securely trunsmits the order information, the pen I and the biometric data to the netpage
regisiration server, The server verities the biomewric with respect 1o the wser tdentitied by the pen [D. and from then on

acts as the user’s proxy in completing the SET payment transaction.
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4.3 MICRO-PAYMENTS

The netpage system includes a mechanism for micro-pavments, to aflow the user to be conveniendy charged
for printing Iow-cost docwnents on demand and for copving copyright documents, and possibly also o atlow the user to
be reimbursed for expenses incwred in printing advertising materind. The latter depends on the level of subsidy already
provided to the user.

When the user fegisters for c-commerce, 2 network account is established which aggrepates micro-
payments. The user seceives a statement on a regular basis, and zan settle any owistanding debit balance using the
standard payment mechanism.

The network account can be extended io apgregate subscription fees for periodicals, which wouwld aiso
otherwise be pr&;em:éd 16 the user in the form of individual statements.

4.4 TRANSACTIONS

When a user requests a neipage in a particular application context, the application is able to embed a user-
specific transaction ID 55 ir the page. Subsequent input through the paee is tagged with the transaction ID, and the
application is thereby able to gstablish an appropriate comext for the user’s input.

When input occurs through a page which is not user-specific, however, the appiication must use the vser's
wiique identity 1o establish a context. A typical example invoives adding items ffom a pre-printed catalog page to the
user’s virtual “shopping cart”. To protect the user’s privacy, however, the unique user [D 60 known to the netpage

system is not divulped to applications. This is to prevent different application providers from easily correlating

~ independently accumulated behavioral data.

The netpage registration server instead maintains an anonymous relationship between a user and an
application via a unique alios ID 63, as shown in Figure 24. Whenever the user activates 2 hypetlink tagged with the
“registered” attribute, the netpage page server asks the netpage registration server to iranslate the associated application
ID 64, together with the pen [P 61, into an alias [ 65, The alias [D is then submitted 10 the hyperlink’s application.

The application maintains state nformation indexed by alias ID, and is able to retrieve nser-specific state
informnation withow knowledge of the globai identity of the user.

The system also maintzins an independsnt certificate and private sienatitre kev for each of a user's
applications, 1o allow it to sign application iransactions on behadf of the user using only application-speciiic information,

To assist the system in routing product bar code (UPC) “hyperlink™ activaitons, lhe system records a
{avonie application on behall of the user for anv number of product types.

Each application s associsted with an application provider, and the system maintains ari account on bekalf
of each npplication provider, to allow it to credit und debit the provider for click-through fees et

Ap application provider can be a publisber of periodical subscribed conemt. The sysiem records the user's
willingness 10 receive the subscribed publication, as well as the expected frequency of publication.

4.5 RESOURCE DESCRIFTIONS AND COPYRIGHT

A preferred embediment of a resousce descripuion class diagram is shown in Figure 40,

Each document and r:oi\icm é‘éajr:ct may be described by one or more resource descn'ptioné 842, Resource
descriptions Use the Dublin Core metadata element set, which is designed 1o facilitate discovery of electronic respurcss,
Dublin Core metadata conforms ta the World Wide Web Consortium (W3C) Resource Description Framework (RDF),

A resource descpption may identify nights holders 920. The netpage system automaticaily transfers
copyright fees from users to rights hoiders when users print copyvright content.

5 ComMmMUNICATIONS PROTOCOLS

A commmnications protocol defines an ordered exchange of messages between entities. In the netpage
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systern, entities such as pens, printers and servers utilise a set of defined protocols to cooperatively handle user
interaction with the netpage svsiem.

Each protoce] is iljustrated by way of a sequence diagram in which the horizental dimepsion is used to
represent message flow and the vertical dimension is used to represent time. Eoch entity is represented by a rectangle
containing the nsme of the entity and 1 vertical column representing the lifefine of the entity. During the time an entity
exists, the lifeline is shown as a dashed jine. During the time an entity is active, the lifeline is shown as a double line.
Because the protocols considered here do not create or destroy entities, lifelines are penerally cul shori as soon as an
entity ceases to participate in a protocol.

§.1 SuascrPTION DELVERY PrROTOCOL

A preferred embodiment of a subscription delivery protocol is shown in Figure 43.

A iarge number of users may subscribe to 2 periodical publication. Each user's edition may be laid out
differently, bul many users” editions will share common content such as text objects and image objects. The subscription
delivery protocol therefore delivers document structures to individual printers via pointcast, but delivers shared content
abjects via multicast.

The applicatien (i.c. publisher) first obtains a document ID 51 for each document from an ID server 12. It
then sends each docwment structure, including its document ID and page descriptions, to the page server 10 responsible
for the document’s newly allocated [D. 1t includes its own application [D 64, the subscriber’s alias ID 65, and the
relevant set of muiticast channe| names. [t signs the message using its private signature key.

The puge server uses the application ID and aljas ID lo obiain from the registration server the corresponding
user I3 60, the user’s selected pnnter I3 62 (Which may be explititly selected for the ap\plicatian. or may be the user’s
default printer), and the application’s certificate. '

The application’s certificate allows the page server to verify the message signature. The page server’s
request {0 the registration sarver fails if the application D and afiss 1 don’t together identify a subscripuon 808,

The page server then allocates document and pape instance [Ds and forwards the page descriptions,
including page IDs 30, to the printer, It inciudes the relevant set of multicast channel numes for the printer to listen to.

N then retums the newly aliocated page [Ds to the application for future yeterence.

Once the application has distributed afl of the dovument structures to the subscribers’ seiecied printers via
the relevant pege servers, it mubicasts the vanous subsets of the shared objects on the previeusly selected multicass
channels. Hoth page servers and printers monitor the appropriate muticast channels and receive their required content
sbjects. Thev are then able to populate the previously pointcast document structures. This allows the page servers to add
complete docurnents to their databases. and it allows the printers to print the documents. .

5.2 HYPERLINK AcTiVATIoN PROTOCTIL

A preterred embodiment of a hvperlink activation protocal is shown in Figure 43.

When a user clicks on u netpage with a netpuge pen, the pen communicates the click to the nearest netpage
printer 601. The click identifies the page and a location on the page. The printer alrendy knows the ID 61 of the pen
from the pen connection protacal.

The printer determines, via the DNS, the network address of the page server 10a handling the parteular
page ID 50. The address tay already be in its cache if the user has recemly interacted with the same page. The printer
then forwards the pen D, its own printer ID 62, the poge I and click focation 1o the page server.

The page server loads the page description 3 identified by the page [D and determines which input
clement’s zone 38, if any, the click Yies in. Assuming the relevam inpust element is a hyperlink slement 844. the page
server then oblains the associated epplication [D 64 and link T :4 and determines, via the DMNS, the network address
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of the application server hosting Lhe application 71.

The page server uses the pen ID 61 to obtain the corresponding wser [ 60 from the registration server 11,
and then aflocates a globally unique hyperlink request I 52 and builds a hyperlink request 934, The hyperlink request
class diagram is shown in Figure 44. The hyperlink request records the [Ds of the requesting user and printer, and
identifies the clicked hyperlink inmance 862. ‘The page server then sends its own server ID 53, the hypertink request ID,
and the ik [D to the application.

The application produces a response document according 1o application-specific Jogic, and obtains a
docurnent I 51 from an 1D server 12. It then sends the document to the page server 10b responsibie for the document’s
newly allocated D, wgethzr with the requesting page server’s ID and the hypeclink request ID.

The secand page server sends the hyperlink request ID and application ID to the first page server to ohtain
the corresponding user ID and printer [D 62. The first page server rejects the request if the hyperlink request has expired
or is for a different application.

The second page server allocates document instance and page IDs 30, returns the newly allocated page [Ds
to the application, adds the complete document 1o its own database, gnd finally sends the puge descriptons to the
requesting printer.

The hyperiink instance may include a meaninptil transaction [ 35, in which case the first pape server
includes the transaction I in the message sent to the spplication. This aliows the application to establish a transaction-
specific context for the hyperlink activation.

If the hyperlink requires a user alias, i.e. its “alias required™ attribule 13 set, then the first page server sends
both the pen ID 61 and the hypedink’s application ID 64 to the registration server 11 to obtain not just the user [D
corTesponding to the pen ID\‘bm aiso the alias I 63 comresponding to the application ID and the wser ID. Ii includes the
alias ID in the message sent to the nppiiém.ion, allowing the application 10 establish a user-specific context for the
hypertink activation. '

53 Hanowrimng RECOGHITION PROTOCOL

When a user draws a stroke on a netpage with a netpage pen, the pen cortunicates the stoke to the
nearest netpage printer, The stroke identifies the page and a path on the page,

The printer Yorwards the pen i 61, its own printer ID 62, the page ID 30 and stroke path to the page server
10 in the usust way.

- The page server loads the page description 5 idemtified by the puge I and determines which input
clament’s zone 38, if uny, the stroke intersests. Assuming (the relevant input element is & text field 878, the puge server
appends the stroke to the text ticld's digital ink.

After a period of tnactivity in the Zone of the text field, the page server sends the pen ID and the pending
styokes to the registration server 11 for interpretation. The registration server identifies the user corresponding to the
pen, and uses the user s accumulated hundwriting medel 822 to interpret the strokes as bandwritten text. Onge it has
converted the strokes to text, the registration server retumns the text to the requesting page server. The page server
api:cnds the 1ex1 10 the 1ext value of the text field. - |
5.4 SIGNATURE VERIFICATION PROTOCGCL

Assurning the input efement whose zone the stroke interseets ts a signature lield 880. the page setver 10
appends the stroke to the signature field’s digital ink,

After 2 period of inactivity in the zone of the sipnarure field, the page server sends the pen ID 61 and the
pending strokes 10 the regisization server 1) for verification. it also sends the application ID 64 associated with the form

of which the signature field is pary, as well a3 the form ID 56 and the currem dala contemt of the form. The registration
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server identifies the user comresponding o the pen, and wses the user's dynamic signature biometric 818 1o verify the
strokes as the user’s signature. Once it has verified the sipnature. the repisiration server uses the application I 64 and
user [D 60 1o identify the user’s application-specific private signature key. It then uses the key to generate a digita]
signature of the form data, and retumns the digital signature to the requesting page server. The pape server assigns the

Vdigiml signature to the signetue Geld and sets the associated form's status to frozen.

The digital signature includes the alias ID 63 of the corresponding user, This atlows a singie form to capure
muldtiple users' signatures.

5.5 ForM SuBmission PROToCOL

A preferred embodiment of a form submission protocol is shown in Figure 46,

Form submission ocewrs via a form hyperdink activation. 1 thus follows the protocol defined in Section 5.2,
with some !bm-épeciﬁc additions.

In the case of a form hyperhink, the hyperfink activation messape sent by the page server 10 to the
application 71 also contains the form [ 56 and the curvent data content of the form. I the form contains any signattire
fields, then the application vesifies each one by exiraciing the alias D 65 associated with the corresponding dipital
signatute and obtaining the corresponding centificate trom the repistration server 11,

5.6 ComMISSION PAYMENT PROTOCOL

A prcl'ezréd embodiment of s commission payment protocol is shown in Fignre 47.

In an c-commerce envitonment, fees and commissions may be payable from an application provider to a
publisher on click-throughs, transactions and sales, Commissions on fees and commissionts on commissions may also be
payable from the publisher to the provider of the printer.

The hyperlink request ID 52 is used to route a fce or commission credit from the target application provider
70a (2.g- merchant) {o the source application provider 70b (i.c. publisher), and from the source applicatian provider 70b
to the printer provider 72.

The target applicatian receives the hyperlink request [ from the page server 10 when the hyperlink is first
activated, a3 described in Section 3.0. When the targel application needs to credit the source application provider, it
sends the apphcation provider credit to the original page server together wath the hyperlink request ID. The page server
uses the hyperlink request D 10 identifv the source application. and sends the credit on to the relevant registration
server L1 together with the soures application [D 64, its own server ID 53, and the hypertink request ID. The registration
server credits the corresponding application provider's sceount 827, It slso notifies he application provider,

If the application provider needs to credit the printer provider. it sends the printer provider credit 1o the
original page server together with the hyperkink request ID. The page server uses the hypertink rczluca D to \dentfy the
printer, and sends the credit on to the rejevant registration server jogether with the printer ID. The tegistration server
credits the correspanding printer provider account 814,

The saurce application provider is optionally notilied of the identity of the target application provider, and
the printer provider of the identity of the source application plO.'Iidtl'.

5. NETPAGE PeN DESCRIPTION
6.1 PeN MECHANICS

Referring to Figures & and 9, the pen, generally designated by referencs numeral 101, includes a housing
102 in the form of a plastics moulding having walls 103 defining un jnterior space 104 for mounting the pen
vomponenis. The pen 1op 105 is in operation rotatably mounted at one end 106 of the housing 102. A semj-ransparent
cover 107 is serured to the opposite end 108 of the housing 102. The cover 17 is also of moulded plastics. and is
tormed {from semi-iransparent material in order to enable the user to view the statug of the LED mounted within the
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bousing 102. The cover 107 includes a main part 105 which substantially surrounds the end 108 of the housing 102 and
a projecting portion 110 which projects back trom the main part 109 and (its within a corresponding slot 111 formed in
the walis 103 of the housing 102, A r:_:dio antenna {12 1s mounted behind the projecting portion 110, within the housing
102. Screw tireads 113 surrounding an aperture 134 on the cover 107 are arranged to receive a metal end piece 114,
including corresponding screw threads 113, The metal end piece 114 is removable to enabie tnk caritidee replacement.
Also mounted within the caver 107 is a tri~calor gtatus LED 116 on a {lex PCB 117. The antepna 112 is alse
mounted on the tlex PCB 117. The status LED 116 is mounted at the tap ot the pen (01 for good all-around visibility.
The pen cun operate both ay a normal marking ink per and as a non-marking stylus. An ink pen cartridge
118 with rub 119, and a stylus 120 with stylus nib 121 are moanted side by side within the housing 102. Fither the ink
cartridge nib 119 or the stylus nib 121 can be brought forward through apen end 122 of the metal end picce 114, by
rotation of the pen top 105. Respective slider blocks 123 and 124 ar¢ mounted to the ink cartridge 118 and stylus 120,
respectively. A rotatable cam barrel 125 is secuped to the pen top 105 in eperation and arranged to rotate therewith. The
carn barrel 125 inclades a cam 126 in the form of a slot within the walls 181 of the cam barrsl. Cam foilowers 127 and
128 progecting from slider blocks 123 and 124 fit within the cam slot 126. On rotation of the cam barrel 125, the slider
blocks 123 or 124 move relative to each other to project either the pen nib 112 or stylus nib 12! out through the hole
122 in the metal end piece 114, The pen 10) has three states of operation. By wming the top 105 through 90° steps, the

three siates ure;

. Stytus 120 nib 121 out;
- Ink cariridge 118 nib 119 out; and _
- Neither ink cartridge 118 nib 119 out nor stylus 120 nib 121 out.

A second flex"PCB 129, is mounted on an elecironics chassis 130 which sits within the housing 102. The
second Nex PCB 129 mounts an infrared LED 131 for providing infrared radiation for projection onto the surface. An
image sensor 132 is provided mounted on the second flex PCB 129 for receiving reflected radiation from the surface.
The second flex PCB 129 also mounts a radio frequency chip 133, which inciudes an RF transmitier and RF receiver,
and a controller chip 134 for controlling operation of the pen 101, An optics block 135 (formed irom moulded clear
Plastics) sits within the cover 107 and projects an infrared beam onto the surface and receives images onto the image
sensor 132, Power supply wires 136 connect the components on the second lex PCB 129 to bantery contacts 137 which
are mougted within the cam barrel §23, A terminal 138 conngets to the battery contacts 137 and the camn barrel 125, A
three volt rechargeable butterv 139 sits within the cam barrel 125 in contact with the battery contacts. An induction
charging coil 140 is mounted about the second {lex PCB 129 to enable recharging of the battery 139-via induction. The
second flex PCB 129 also mounts an infiared LED 143 and intrared phatodiode 144 for delecting displacement in the
carn barrel 125 when either the stvius 120 ot the ink canrides 18 is used for writing, in erder to enshle a determination
of the force being applied to the surface by the pen nib 119 or stylus nib 121. The TR photadiods 144 datects light from
the IR LED 143 via reflectors (not shown ) mounted on the stider blocks 123 and 124.

Rubber grip pads 14] and 142 are provided towards the end 108 of the housing 102 ta assist gripping the
pen 101, and top 105 also incledes a clip 142 tor clipping the pen 10} to 4 pocket,

6.2 PeN CONTROLLER

The pen 101 is anranged 10 detenmine the position of its nib (stylus nib 127 or ink canridge nib 119) by
imaging, in the infrared specum, an ares of the surface in the vicinity of the nib. [t Tecords the Jocation data from the
nearest location tag, and is arunged to calvulate the distance of the nib 121 or 119 from the Jocation tab utilising optics
135 and controfler chip 134, The controller chip 134 calenlates the crientation of the pen and the nib-to-tag distance
from the perspective distortion obsarved on the imaged tag,
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Utilising tire RF chup 133 and antenna § 12 the pen 101 can transmit the digital ink data (which is encrypted
for security and packaged for efficient transmission) to the cormputing system.

When the pen is in range of a receiver, the digital ink data is ransmitted as it is formed. When the pen 10]
moves out of range, digital ink data is- buffered within the pen (01 (the pen 101 cirenitry includes a buffer arranged to
store .digit.al ink data for approximately 12 minutes of the pen motion on the surface) and can be transmitted later,

The controller chip 134 is mounted on the second flex PCE 129 in the pen |01, Figure 10 is a block
diagram illustraung in more detail the architecture of the controller chip 134. Figure 10 also shows representations of
the RF chip 133, the image senser 132, the tri-color status LED 116, the IR illumination LED 131, the IR farce sensor
LED 143, and the force sensor photodiode 144 '

The pen controller chip 134 includes a controlling processor 145, Bus 146 enables the exchange of data
between components of the controller chip 134. Flash memory 147 and a 512 KB DRAM 148 are afso included, An
analog-to-digital converter 149 is atranged to convert the analog signal from the force sensor phatodiode 144 to a digital
signag.

An umage sensof interface 152 interfaces with the imape sensor 132, A transceiver conirolier 153 and base
band circuit 154 are also included to interface with the RF chip 133 which ineludes an RF circuwit 155 and RF resonators
and inductars 136 connected 1o the antenna [12.

The conralling processor 145 captures and decodes location data from tags from the surface via the image
sensor 132, monitors the force sensor photodiode 144, controts the LEDs 116, 131 and 143, and handes short-range
radio communication via the radio transceiver {53 B is a medium-performance (—40MHz) general-purpose RISC
pracessor.

The pracessor 145, digital transceiver components (transceiver controller 153 and baseband cireuit 154),
image sensof interface 132, flash memary 147 and 312K8 DRAM 148 are integrated in a single controlier ASIC. Analog
RF components (RF circuit 153 and RF tesonatots and inductors 136) are provided in the separate RF chip.

The image sensar is a 215%213 pixel CCD (such a sensor is produced by Matsushita Electronic Corporation,
and is described in a paper by lukura, K T Mobusada, M Okusenva. R Nagayoshi, and M Ozaki. “A lmm 50k-Pixel IT
CCD buage Sensar tor Minawre Camera System”, [EEE Transactions on Electronic Devices. Volt 47, pumber i,
January 2000, which 1s incorporated herein by reference} with an (R filter.

The conuolfler ASIC 134 enters a quizscent state after a period of inactivity when the pen 101 is not in
contact with a swiace. [L incorporates a dedicated eircuit 130 which monitors the force sensor photodiode 144 and wakes
up the controller 134 via the power manager 151 on a pen-down event. .

The radio wansceiver communicates in the unlicensed Y00MHz band normaily used by cordless telephones,
or alternatively in the wnlicensed 2. 4GHz indusuial, scientific and medica) (ISM) band, and uses {requency hopping and .
collision detection to provide interference-free communication.

In an pltemative embodiment, the pen incorporates an Infrared Dalp Association {IrDA) interface for short-
range columunicaion with a hase station or netpage printer.

In 2 funther embodiment. the pen 107 includes a pair of orthogonal accelerometlers mounted in the nommal
plane of the pep 10} ads. The accelerometers 190 are shown in F tgures 9 and 10 tn ghost outline.

The provision of the accelerometers enables this embodiment of the pen 107 10 sense motion without
veference 1o swiace location tags, allowing the location tags (o be sampled at a lower rate. Euch location tag ID can then
identity an object of nierest mther than 4 position on the surface. For example, it the object is a user imerface input
clement fe.g. a command buston), then the tag ID of each location tag within the arex of the input element can directly
identifv the tnput element,
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The accelerstion mneasured by the accelerometers in each of the x and v directions is integrated with respect
1o time 1o produce an mstantaneons velacity and position.

Since the starting position of the stroke is not known, only relative positions within 2 stroke are caleulated.
Although posstion intepration accumulates errars in the sensed acceleration, accelerometers typically have high
resolution. and the time duration of a stroke, over which errors aceumulate, is short.

7. NETPAGE PRINTER DESCRIPTION
71 PRINTER MEGHANICS

The vertically-mounted netpage wallprinter 601 is shown fully assembled in Figure 1. It prints petpages on
Letter/A4 sized media using duplexed 8% Memjet™ print engines 602 and 603, as shown in Figures 12 and 12a, It
uses a straight paper iﬁal.h with the paper 604 passing through the duplexed print engines 602 and 603 which print both
stdes of a sheet simuhaneously, in fult color and with full blesd.

An integral binding assembly 605 applies a strip of glue along one edge of cach printed sheet, allowing it to
adhere to the previous sheet when pressed against it This crestes a {inal bound docwment 618 which can range in
thickness tTom one sheet o several hundred sheets.

The replaceable ink carttidge 627, shown in Figure 13 coupled with the duplexed print engines, has
bladders or chambers for storing fixative, adhesive, and cvan, magenia, vellow, vlack and infrared inks. The cartridge
also conains & micto air filter in a base molding. The micro air tilter inlerfaces with an air pump 638 inside the printer
via a hose 639, This provides filiered air 10 the primtheads te prevent ingress of micto particles into the Memjet™
printheads 350 which might otherwise clog the printhead nozzies. By incorporating the air filer within the cartridge, the
operational life of the Oifter is ctfectively linked to the life of the cartridge. The ink caritidge iz a fully recyclable product
with a capacity for printing hnd gluing 3000 pages (1500 sheets).

Referring ta Figure 12, the motorized media pick-up roller assernbly 626 pushes the top sheet directly from
the media tray past a paper sefisor on the {irst print engine 602 into the duplexed Memjet™ printhead assembly. The
two Memjet™ print epgines 602 and 603 are mounted in an opposing in-lne sequential configuration along the straight
paper path. The paper 604 is drawn into the first print engine 602 by integral, powered pick-up rotlers 626. The positton
and size of the paper 604 i sensed and fal) bleed printing comimences. Fixative is printed simultancousty to aid drying
m the shortest possible time.

The paper exits the first Memjet™ print enmne 602 through a set of powered exit spike wheels (aligned
along the siraight paper path}, which act against a rubberized roller. These spike wheels contacl the ‘wet’ printed
surface and continue 10 feed the sheet 604 into the second Memjet™ print engine 603. 7

Referring to Figures 12 and §2a, the paber 604 passes from the duplexed print engines 602 and 603 into the
binder assembly 603. The printed page passes between a powered spike wheel axle 670 with 2 fibrous support roller and
another movable axie with spike wheels and & momemary action glue wheel. The movable axle/glue assembly 673 is
mounted 10 2 metat support bracket and it is transported forward to interface with the powered axte 670 via gears by

action of a camshafl. A separate motor powers this camshatl.

The glue wheel assemblv 673 consists of a partially hoﬁaw axle 679 with a roiating coupling for the glué
supply hase 641 from the ink cartnidge 627, This axie 479 connects 10 2 glue wheel, which absorbs adhesive by capillary
action through radtal holes. A molded housing 682 storounds the ghie wheel, with an opening at the front. Pivoting side
moldings and sprung outer doors are attached 1o the metal bracket and hinge out sideways when the rest of the assembly
373 is thrust forward. This action exposes the gue wheel throngh the front of the molded housing 682. Tension springs
close the assembly and eflectively cap the glue wheel during periods of inactivity.

As the sheet 604 passes inte the glue wheel asserbly 673, adhesive is applied 10 ong vertical edge on the
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front side (apart from the tirst sheet of a document) as it is transported down into the binding assembly 605.
7.2 PRINTER CONTROLLER ARCHITECTURE
The netpage printer controller consists of a controlling processor 730, 2 factory-instalied or field-installed

 network interface module 625, a radio transceiver (transceiver controller 753, baseband circuit 754, RF circuit 755, and

RF resonators and induciors 756), dual raster tmage processor (RIP)VDSPS 757, duplexed print eneine controllers 7602
and 760b, flash memory 638, and 64MB of DRAM &£57, as illustrated in Figure 14.

The controfling processer handles communicanon with the network 19 and with local wircless netpage pens
101, senses the help buiton 617, conuols the user imterface LEDs 613-616, and feeds and synchronizes the RIP DSPs

757 and prmt engine controllers 760. 1 consists of a2 medium-performance general-purpose microprocessor. The
comivoliing Pprocessol 750 commmmicates with the print engine controllers 760 via a high-speed serial bus 659.

The RIP D5Ps rasterize and compress puge deseriptions 10 the netpage printer’s compressed page format.
Each print engine controller expands, dithers and prifits page images 10 its associated Memjet™ printhead 350 in real
time {i.e. at over 30 pages per minute). The duplexed print engine controllets print both sides of a sheetl simulianeonsty.

The masier print engine conwroller 760a controls the paper transpon and moniters ink usage in conjunction
with the master QA thip 665 and the ink canridge QA chip 761.

The printer controller’s {lash memory 658 holds the software for both the processor 750 and the DSPs 757,
as well as contiguration data. This is copied to main memory 657 at boot time.

The processor 750, DSPs 757, and digital transceiver components (transceiver controller 733 and baseband
circtiii 754) are integrated in a single controller ASIC 656. Analog RF components (RF circuit 755 and RF resonators
and inductors 756) are provided in a separate RF chip 762. The network interface module 625 is separate, since netpage
printers aflow the network connection to be factorv-selected or ficld-selected. Flash memory 658 and the 2x256Mbit
(64MB)} DRAM 657 is also off-chip. The print engine controllers 760 are provided in separate ASICs.

A variety of getwork interface modules 625 are provided, each providing a netpage network interface 751
and optionally a focal computer or network interface 752, Netpaae network Internet interfaces include POTS modems,
Hybrid Fiber-Coax (HFC) cable modems, ISDN modems, DSL modems, satellits transceivers, curent and next-
generation cellular tefephone tmseeivers, and wireless local loop (WLL) transceivers. Local intertaces include [FEE
1284 (parallel port), [10Base-T and 100Base-T Ethemet, USB and USB 2.0, IEEE 1394 (Firewire), and various
emerging home networking interfaces. If an intemet connection is available on the local network, then the local network
imtertace can be used as the nelpage nerwork interfuce,

The 1edio wunseeiver 753 communicates in the wnlicensed SOOMHz band no_lzrrually used by cordiess
telephones, or alternatively in the unlicensed 2. 3GHz industrial, scientific and medical (ISM) band, and uses tfrequency
hopping and ¢ollision detection 1o provide interference-fres communicaion.

The printer controller opuonally incorporates an infrared Data Association (DAY interface for receiving
data “squisted” from devives such as netpage cameras. In an aliernative embodiment, the printer uses the kDA interface
for short-runge commumication with suitably confizured netpage pens.

7.21 RASTERIZATION AND PRINTING

Once the main processor 730 has received and verilied the document's page lavouts and page objects, it
runs the appropriste RIP software on the DSPs 757,

The DSPs 757 rasterize each page dc.écripuon and compress the rastenized page image. The main processor
stores each compressed page image in memory. The simplest way to load-balance multple DSPs is to let each DSP
rusierize a separale page. The DSPs can always be kept busy since an arbitrarv number of rastenzed pages can, in
gemeral, be sored in memory. This strategy only leads to polentially poor DSP utilization when rasterizing short
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documents.

Watermark regions in the page description are rasterized fo a contone-resolution bi-level bitmap which is
Iosslessly compressed to negligibie si;e and which forms part of the compressed page image.

The infrared {IR} layer of the printed page tontains coded netpage tags at a density of about six per inch.
Each 1ag encodes the page ID, tag ID, and control bits. and the data content of each tag is generated during rasterization
and stored in the comprassed page image.

The main processor 750 passes back-to-back page images to the duplexed print engine controllers 760. Rach
print engine controller 760 stores the compressed page image in its local memory, and starts the page expansion and
printing pipeline’ Page_ expansion end printing is pipelined because it is impractical 16 store an entire | 14MB bi-level
CMYK+IR page i.maé.e in memary.

7.2.2 PrINT ENGINE CONTROLLER

The page expansion and printing pipeline of the primt engine controller 760 consists of a high speed IFEE
1394 senial interface 659, a standard JPEG decoder 763, a standard Group 4 Fax decoder 764, a custom
haifioner/cormpositor unit 765, a custom wp encoder 766. a ling loader/formatier unit 767, and a custom interface 768 to
the Memjet™ printhead 150,

The print engine controller 360 operates in a double buffered mammer. While one page is loaded into DRAM
769 via the high speed serial interface 659, the previously loaded page is read from DRAM 769 and passed through the
print engine controller pipeline. Once the page has finished printing, the page just loaded is printed while another page

. 1s loaded,

The first stage of the pipeline expands {at 763) the JPEG-compressed contone CMYK layer, expands (at
764) the Group 4 Fax-cum}:ressed bi-leve] black layer, and renders (a1 766) the bi-ievel netpage tag layer according to
the tag format defined in section 1.2, all in parallel. The sccond stage dithers (at 765) the contone CMYK layer and
composites (al 765) the bi-level hlack faver over the resulting bi-level CMYX layer. The resuitant bi-level CMYK+IR
dot data is buffered and formatted (at 767) for printing on the Memjet™ prix;.thead 350 vis a set of line buflers. Most of
these line butlers are stored in the ofi-chip DRAM. The final stage prints the six channels of bi-level dot dasa (including
fixative) to the Memjet™: printhead 330 via the printhead interface 758,

When several print engine controllers 760 are used in unison. such as in a duplexed configuration, they are
synchronized via a shared line syne signal 770. Onlv one print engine 760, selected via the external master/siave pin
771, generates the hine sync signal 770 onto the shared line.

The print engine controller 760 contains a low-speed processor 772 for symhromzh\g"ihe page expansion
and rendering pipeline, contiguring the printhead 350 viz a low-speed serial bus 773, and controlling the stepper motors
675, 676.

In the 8147 versions of the netpage printer, the two print engines each prints 30 Letter pages per minute
along the long dimension of the page (117), giving a line rate of 8.8 kHz at 1600 dpi. In the 12 versions of the netpage
printer. the TWo print engines each prints 45 Letter pages per minule along the short dimension of the page (8'4”), giving
a tine rate of 10.2 kHz. These line rates are well within the operating frequency of the Memjet™ printhead. whick in lﬁe
current design exceeds 30 kHaz.

[ - BUSINESS IMPLEMENTATION PROCEDURES

The netpage system accommodates a lurge variety of business implementalion procedures for atlowing users
and providers of the lechnology to leverage ofl and (o protit fom their participation in the nelpage system. To best
nnderstand the system the Iollowing description of the business implementation procedures and equipmment shouid be
read in conjunction with the description in the specification of the available hardware and software optiens. including
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printers, communication pratocols, protocols for payment. detertnining account balances and the like.

The usual parties to the netpage svstem are:

An online publisher 41 who provides an online publication that is accessible via the netpage network.

One or more online adve‘rtisers 42 who wish to place advertising in the online publication. . . o

A number of users 40, each of which is accesses e online publication with a pn’m':} module 45, Preferably,
the modules are pravided by a printer moduke provider 72 1o the usess at no cost, or at a cost that is subsidised by the
advertisers or the publisher. However, in some cases the user purchases the module at its market vaiue,

A sterage provider who maintains one or more data bases which store the information required 16 allow the
System o operate.

These parties interact o provide & structure that facilitates online disseraination of information and
commerce. While the follawing embodiments illustrate specific ones of the many possible interactions it will be
appreciated by thase skilled in the art that other interactions are passible and are intended 1o fall within the scope of the
claims.

It vall alsa be appreciated by those skilled in the art that all the above named roles need not necessarily be
pertormed by different emities. For example, in some cases the storage provider and the publisher are the same entity,
while in other cases the printer provider and the publisher are the same entity.

Reference 15 atso made in the description to “interastive paper”. This is reference to paper that contains tags
or other markings, visible or otherwise, that interact with the netpage system 10 allow identification of the pags and,
preferably, identification of the position on the page. Examples of these tags are described elsewhere in this
specification and it will be understood that muny other tags or identifiers can be used in a variety of configurations to
achieve the same result

Other terms used include ™z printer using interactive paper” and “an on-demand printer”. This is reference
16 a printer for interacting with the netpage svstem lo apply the tags and/or interacting with the user o determine which
lag the user has designated. A variety of alternatve printer configwations are available, some of which have been
described in more detajl elsewhere in the specitication.

jt will be understoed that the term “printed medium™ 15 used for convenience and can be substituted with
the term “printed media”. That s the former term is imtended to broadiv encompass 2 printed product, whether this
produet mcludes one or more printed sheets, documents or the like.

8.1 NOTATION

To assist undersianding of the preferred embodiments of the business implementation procedures and
equipment use is made of diagrams, which fellow. to illustrate the interactions between the varjous participant roles in a
business procedure. Each participant is shown as a pair of overlapping rectangles. The front rectangle is labelled with
the name of the participant and the back rectangle is used as the source and/or target o actions. Each action is shown as
an Tow jeining a subject participant with an object participant. Each action arrow is labelled with a description of the
acuon. Actions are spatially arrapged so that time proceeds from 10p 10 bottom and lefl to tight “Later” actions may
coincids with, but never be earlier thap. “carlier” actions.

Any action is understood to be “caused” by the immediately prior action which the subject of the
detion was an object of, In the ahsence of a prior action. the action is understoad to he SPOTLATEOUS.

Respective reference numerals ure used to label cenain actions and participsnus to assist the readar’s
understanding of the embodiment being deseribed.
8.2 COoMBIMATIONS OF DIFFERENT EMBODIMENTS WITHIN THE SCOPE OF THE INVENTION

The following preferred embodiments are separately described 1o faciliwte undierstanding of the invention.
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However, it will appreciated that more complex embodiments are obizined through the combination of these different
emnbodiments to achieve advantageous results for spexific circumstances. Accordingly, the combination of differemt
embodiments to form 2 hybrid system 13 intended to fall within the scope of the present invention and the following
claims which deline that invention
8.2.1 Netpage Publisher

In braad terms, this embodiment includes a system for providing a user with 2 printed publication from a
first party who is an online publisker. The system includes a publication source in the form of a computer based storage
server for storing publication data representative of the publication. The publication data includes first information
about a second party who is an advertiser 1n the oniine publication. A user primier moduie, in the form of an on-demand
interactive printer, interfaces the user with the publication server and is responsive 1o the user requesting the printed
publication for reproducing the printed publication on a printed medium for viewing by the user. Identifier means, in the
form ot a printer head and associated hardware and software cantained within the printer, appiies an identifier to the
printed mediwm. Upon designation ol the identifier by the user the printer generates a second printed mediumn that
displays to the user second information. This second mnformation is usually further intormation about the goods andfor
services bemp offered for sale by the advertiser, or an order form for the specific goods and/or services contained in the
advertisement, or a hyperlink to the advertiser’s site. Calculation means, in the form of the publicstion server, is
responsive to the printer for detenmining a payment that is made by the advertiser to the publisher.

[n other embodiments the calculation means is the storage server. In other embodiments, the calculation
means is an account server separate from but linked to the ather servers. _

The payment is calculated in cne of a number of alternative methods which are agreed on in advance. For
example, payment may be bdsed upon:

The number of copies of the online publication that are requested.

The number of requests that are made for the third information.

The sales of the goods and/or services that are achieved by hits on the advertisement,

The paymenl may be in sddition 10 an agreed flai fee for » given period of time. For exampic, in one
embodiment. the advertiser pays 8 flat fee for each month that their advertisement is included, pius a payment based
upon the aumber of copies of the publication that are requested by users of the system. That is, the system allows the
advertiser 10 pay for the cireulation that the publication achieves when including the desired advertising matenial, unlike
the prior an systems which ar¢ based upon past virculation figures,

The svstem inctudes a plurality of modules associated with corresponding users and the calculation means,
in whatever form 1t takes, is fesponsive io the number of printed media generated that display one off the first
information; the second information; und the third information, That is, the first information is asually the editorial o
other content of the publication, the second intormation (s usually the advertisemnent. and the third intormation is either
further information about the goods and/or services being offered for sale end/or an order form for these goods and/or
services, Preferably, the culculation means is responsive to the number of primted media generaied that display two ar
mote of: the first information: the second inforation; and the third information. That is, the syvstem allows a’
combination fee struciure to be wtilised, o5 required,

In the preterved embodiments. use is made of account meuns, usually in the {form of an account server that is
linked to the inforfation server and one or more electronic bank accounts, for receiving the paymment rom the second
party and for providing the payinent to the fitst party.

Where the second party is a supplier of goods and/or services and the sccond. information or the third
information ailows the user to purchase those goods and/or services at respective predetermined purchase prices, it is
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preferred that the calculation means is responsive o the monctary valu¢ of the purchases completed by the users for
determining the payment. That is, the svslem provides a variety of options Jor calculating the paymemt including a
combination. of: a {lat fee for each purchase: a fixed proportion of the purchase price for the goods andfor services that

are purchased: and a proporion of the purchased price of the goods andfor services that are pm:hased, where that

proportion is different for particular goods and/ot services.

It will be appreciated that the system accommodates s plurality of second parties and a plurahity of
respective second information and third information that is derived from those panies. Preterably, the quantum of the
pavments made by the respective second parties is contingent upon one or morc of the following characteristics of the
second party: geographic location; quantity of purchases completed in a given time period; and relative geographic
location with respect to the user,

As &'ieﬂy foreshadowed above, it is preferred that the ideniifier is a tag although, in practice, it is usnaily
embodied as e plurality of tags spaced apan on the respective printed medium. in other embodiments, however, the
identilfer is a character string that the user provides to the module to ebtain the third infarmation. In this case, the string
preferably includes a sequence of aumbers that are manually keved mite the module. However, in altemative
embaodiments the string is scapned by sensor means that are manuaily operated by the user.

In some embedimemts. the account server aulomates the payments and provides the parties to the
transections with al! the necessary Teporung und swmmaries to substaniizte the quantum of the payments. Preferably, the
Account server generates o disable signal if the payment caloulated as payable by the second party is not made available
or paid within & predetermined tme. where (he getieration of the disable signal prevents the module fom obtaining the
first or the sceond information which is dertved from thet second party. That ts, an aumm/:r.ed debtar system is applied.
Preferably, all parties to the transaction huve clectronic bank accounts that are accessible to the account server for
effecting the necessary trunsactions.

The system also allows the parties, and importantly the second party or the advertiser, to obtain an
indication of the success of the advertising by menitoring one or more of the foliowing:

the number of times that the users designate the second informatior,

the munber and/or value of sales that are avhicved through the users designating the second informauon;
and ‘ .

the cost savings gained through the nse of online seiling over that of shop romt rewailing.

Where the second information ts a Hink [0 a third party, the identifier is related (o that second information
such that designation by the user of the second information resulis in designation of the identifier whch. in turmn, cnsures
that the third infermation includes either or both of further intonmaiion about the poods andfor services being offered for
use andfor sale by the third party or instructions us to how the user shouid proceed to effect that use andior a purchase of
those goods and/or services of the thued pasty. Preferably, the second party obtains an indication of the success of the
link by monitoring one or mote of; the number of proportion of wsers selecting the click-throngh. and the aumber or
proportion of users purchasing or making use of the goods and/or services of the third party.

It will be appreciated that the monitoring allows the panties to accurately eslimate the cosvbenefit achieved
by the advenising and, hence to plan for funite promotions or advertising campaigns.

In other embediments the first mformation includes advenising derived frem 2 third pany and the
calculation means determines the quantum of 4 payment that is mede by the third pany to the first party. In some cazses
the advertising is solicited by the user, while in others the advertisifig is unsobicived.

The system also allows the first pany to preterentivlly display of the adventising 1o the user,

While in the above embodiments the printed medis are generated by the wser’s printer module, as an
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alternauve, or in addition to this, the printed media are selectively generated at a remote printer and subssguently
provided to the user for viewing.

Some more specific examples foflow and are described with reference lo Figures 1 to 3,
8.2.1.1 Advertising Fees

This embodiment ailows the publisher, who publishes to the on-demand printers, o receive advertising fees
on advertising placed within the publication. This provides a profitable role for the publisher, and allows the publisher
10 attract teaders by being able to provide them with subsidised or frae publications.

' In some embodunents the publisher automatically defivers the publication to a subscribing user's printer on
a periodic basis. For example, in the case of the publisher being an online newspaper, an updated publication is
provided to the user’;" printer each weskday morning at e predetermined time. This tume will default to a non-peak
processing time for the publisher. However. the user can specify the time, and may be coordinated with the normal
nising tme of the user,

In other embaodiments, the publication is delivered to a wser's printer ad hoc st the uher's request,

Preferably, the publication is printed as interactive paper,

As illustrated in Figure 48, this embediment operates as follows:

The advertiser, which is indicated generally by reference numeral 42, places an advertisement 501 with the
publisher 41.

The publisher 41 eventually prints e adveritsement, as represented by arrow 302, on the user’s on-demand
printer 4. This printing occurs Bpically as part of one of the publisher’s publications and results in one or more printed
pages | that contain the publication, including the advertising.

The publisher 41 charges the advertiser 42 an agreed adverlising fee, as represented by arrow 303,

The advertiser pays the publisher the advertising fee, as represented by arrow 504,

For practical purposes, advertising fees ure negotiated, invoiced and settled in bulk. In some embodiments
the fees are part of a wider advertising agrecment.
8.2.1.2  Click-Through Fees

This embodiment allows a publisher who publishes on imteractive paper to recerve click-through fees on
advertising placed within its publications. This provides « pratitable role for a publisher who publishes on interactive
paper, and allaws the publisher o attract readers by being able o provide them with subsidised or free publications.

As illustrated in Figure 49, the embodiment operates as tollows:

An advertiser 42 places & hyperlink 305 with a publisher 4. -

The publisher 41 eventually prints the hyperlink, as represented by arrow 506, and typically as part of one
of the publisher’s publications. The result is one or more printed pages | being created that contain the publication,
including the hyvperlink.

When a user 40 sclects the hyperlink, as represented by arrow 307, for example to request  linked
document from the advertiser, the advertiser 42 is notified. as represented by arrow 308,

~ The advertiser 42 pays the publisher 41 an agreed click-through fee 509,

For practical purposes, ctick-through fees are negotiated, invoiced and settled in bulk. In some embodiments
the fees are part of a wider advenising agreement.
8.2.1.3 Sales Comimissions,

This embuodiment allows a publisher who pubbshes on interactive paper to receive commissions on sales
nitiated whrough advertising placed within its publications. This provides a protitable role for a publisher who publishes
on interactive paper, and allows the publisher 1o aitract veaders by being able 1o provide them with subsidised or free
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publications.

As illustrated in Figure 30, this embodiment operates as follows:

A merchant 43 places a hyperiink, 2s represented by arrow 510, with 2 publisher 41.

The publisher 41 eventusily prins the hypertink, as represented by arrow 511, typically as part of one of the
publisher’s publications. The result is one or more printed pages | being created that contain the publication, including
the hyperlink,

When a user 40 clicks on the hyperlink to request a linked document from the merchant 43, the merchant is
notified.

When the user 40 eventually makes an online puschase via the linked document (or via a documen obtained
via the linked document). the merchant 43 is notified.

'ﬂxe merchant 43 pays the publisher 41 an agreed cpnunjssion on the saie.

Preferably, the sales commission is a fixed fee. However, other embodiments make use of a commission
that is based on the value of the sale. For practical purposes, sales commissions are negotiated, invoiced and settled in
bulk, and are often part of wider advertising agreements.

8.2.2 Netpage Printer Provider

In broad terms, this embediment includes a system for providing o 3 user printed information obtained from
# remote sowce in the form of the online publication. The system includes a user module in the form of an interactive
printer for interfacing the user with the online publication. The module is respensive to the user requesting first
information Irom the publication, which may be the publication itself, for generating a ﬁr\st printed medium that displays
to the user the first information together with second information. The second information is the advertising information
that is derived from the advertiser. dentifier means, in the form of the printer module. applies aii identifer 1o the first
printed medium such that designation of the identifier by the user results in the module generating a second printed
medjwm that displays to the user third information, Calculation means, in the form of the online publisher’s server, is
responsive to the module for determining a payment 10 be made by the advertiser to the printer provider. In practice, the
advertiser would pay the online publisher and, in the case where the printer provider was different to the publisher, the

publisher would provide a paviment to the printer provider.

As a default, the payment is a predetennined function of the number of reproductions of the printed
publication that are penerated. That is, where the sevond party is an adveruser in the publication the payment is a
predetermined funcuon of the circuiation uchieved by the publication. This allows the advertiser to pay for the actual
circulation achieved, and the publisher to be rewarded for increasing that circulation.

The pavment includes. in some embodiments, ancther component in dﬂdlﬂﬂ;l to,of 45 & substitute for
the shove, For example, where the second information is associated with the second party the payment is a
predetenmined function of the number of second printed media generated. So. where the second party is an advertiser the
pavinem is increased for successful hits on their speciilc advenising.

The payment is, in other embodiments, & predetermined function of both the number of printed
publications generated that display the ferst information and the number of second printed media generated that display
the seeond information.

Where the sccond party is a supplier of goods and/or serviees. the [irst information or the second
information is usually arranged to aliow the user to purchase those goods and/or services at a predetermined purchase
price. In tum, the pavment is calculated as a predetermined function of the purchase price of the goods andior services
actually purchased by the user.

For smme items the user wiil desire to obtain further infornmation about the poods and/or services
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prior to proceeding further, Accordingly, in some embodiments the module is responsive to the designation of the
identifier by the user for accessing advertising, technical or other information about particular eoods and/or services of
the second party. In these embodiments the calculation means is responsive to the designation of the identifier for
determining the pavment. I required, however, the caleulation means is responsive only to the designation of the
identifier for determining the payment such that the advertiser puys the publisher enly for successtild links to the
advertising information.
Some more specific examples {ollow and are described with reference 1o Fizures 4 1o 6.

8.2.2.1 Comnissions on Advertising Fees

I this embodiment the provider ol an interactive prifiter receives a percentage of advertising fees earned
directly through the p‘r‘i'nter. This provides a profitable role for a provider of interactive printers, and allows the provider
to attract users by parially or fully subsidising the capital and running costs of each user's printer.

As illustrated in Figare 31, the system is operates as {ollows:

A printer provider 72 provides a user with & priater 45. While in this embodiment the provider 72 retaing
ownership of the printer, in other embodiments that ownership resides with the respective users.

An advertiser 42 places an advertisement, as represented by arrow 320, with a publisher 41.

The publisher 4§ eventually prints the advertissment on the printer 45, typicaily as part of one of the
publisher's publications. The result is one or more printed pages ! being created that contain the publication, including
the advertisement.

The publisher 41 charges the advertiser 42 an agreed adverlising fce, as represented by arrow 523,

'fhc adv;miser 42 pays the publisher 41 the advertising few, as represented by arrow 524.

The publisher #1 pays the printer provider 72 an agreed commission on the advertising fee, as represented
by arraw 525.
3.2.2.2 Commissions on Click-Through Fess

in another embodiment, the provider of sn interactive printer receives a percentage of click-through fees
carned directly through the printer. This provides a profitable role {or the provider of interactive printers, and allows the
provider to attract users by partially or ruily subsidising the capital and running costs of each user’s printer.

As illustrated in Figure 52 the svstern operales as foilows:

The printer provider 72 provides the user 40 with a printer 45,

An advertser 42 places a hvperlink with a pubiisher 41,

The publisher eventually prints the hyperlink, typically vs past of one of the publisher's publications, The
result is one or more printed pages | being created that contain the publication, including the hypertink.

When the user 40 clicks on the hyperlink, as it is represented on the ineractive paper, for exampie (o

reguest a linked document from the adveniser 42, the advertiser is notifted.

The advertser 42 pays the publisher 41 an agreed click-through fee.

The publisher 41 pays the printer provider 72 an agreed commission on the click-through fee.

§.223 Commissions on Sales Commissions '

This embodiment allows the provider of an mteraclive printer to receive a percentage of sales commissions

carned directly through the primter. This provides a profitable role for the provider of interactive primers. and atlows the

provider w attract users by partially or fully subsidising the capital and running costs of 2ach user’s printer.
As illustrated in Figure 53, this embodiment operates as follows:
The printer provider 72 provides the user 40 with a printer 43.
An advertiser in the form of a merchant 43 places a hyperlink with a publisher 41.
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The publisher 41 eventually prims the byperlink, typically as part of one of the publisher's publications.
The result is one or more printed pages 1 being created that contain the publication. including the hyperlink.

When the user 40 clicks on the hyperlink to request a linked document from the merchant 43, the merchant
is notified. The “click” occurs through use of the interactive paper. _

When the user 40 eventually makes an online ptuthase viz the linked document (or via a document obtaned
via the linked document), the merchant 43 is notified.

The merchant 43 pays the publisher 41 an agreed commission on he sale,

The publisher 4} pays the primer providar 72 ar agreed commission on the sales commission.
ConcLusion

The present invention has been described with reference to a preferred embodiment and number of specific
alternative embodiments. However, it will be appreciated by those skilled in the televant fields that a number of other
embodiments, differing from those specifically describes, will also 3l within the spirit and scope of the presemt
invention. Accordingly, it will be understood that the invention 1s not intended to be Jimited (o the specific embediments
described in the present specification. including documents incorporated by cross-reterenice as appropriate. The seape of

the invention is only limited by the attached claims.
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CLAIMS

1. A system for providing to a user printed information obtained from a remote source, the
systemn including: )

a user module that is provided by a first party to the user for interfacing the user with the source,
the module being responsive to the user requasting first information from the source for generating a first
printed medium that displays to the user the first information together with second information derived from a
second party,

identifier means for appilying an identifier to the first printed medium such that designation of the
identifier by the nser resuits m the module generating a second printed medium that displays to the user third
information, and

calculation means being responsive to the module for determining a payment to be mads by the
second party to the first party. _

2. A system according to claim 1 including a plurality of modules associated with
carresponding users wherein the calculation means is responsive fo the number of printed media generated
that disptay one of: the first information; the second information; and the third information,

i A system accarding to claim 2 wherein the calculation means is responsive to the number
of printed media generated that display two or more of: the first information; the second information; and the
third information.

4. A system according to claim 2 including account maans for receiving the payment from the
second party and for providing the payment to the first party.

5. A system according to claim 4 wherein the payment from the second party is a fixed
amount for a predetermined period.

B. A system according to claim 1 wherein the second party is a supplier of goods and/for
saervices and the second information or the third information allows the user to purchase those goods and/or
services at respective predetermined purchase prices.

7. A sysiem according to claim & wherein the calculation means is responsive to the monetary
value of the purchases completed by the users for determining the payment.

8. A system according to claim 7 wherzin the payment is one or a combination of: a flat fee
for each purchase; a fixed proportion of the purchase price for the goods andfor services that are purchased;
and a proporton of the purchased price of the goods and/or services that are purchased, whers that
proportion is different for particular goods and/or services. -7

9. A system accarding to claim 1 whevein thera are a piurality of second partiss and the
quanturn of their respective payments is contingent upon one or more of the follawing characteristics of the
second pany. geographic location; quantity of purchases completed in a given time period; and relative
geographic location with respect to the user,

10. A system according to claim 1 wherein the identifier is a tag.

1M, A system accdrding to claim 10 wherein the identifier is a pluraiity of tags spaced apart on
the respective printed medium.

12 A system according to claim 1 whergin the identifier is a character string that the user
provides to the module to obtain the third information.

13. A system according to claim 12 wherein the string includes a sequence of numbers that are

marnually keyed into the module.

14 A system accaording to claim 12 wherein the string is scanned by sensor means that are
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manually oparated by the user,

15, A systemn according to claim 4 wherein the account means generates a disable signal if the
payment calculated as payable by_ the second panty is not paid within a predstermined time, the generation of
the disable signai preventing the module obtaining the first or the second information. .

16. A gystem according to claim € wherein the second information is advértising for the goods
anafor services and the identifier is related to that information such that designation by the user of the second
nformation results in designation of the identifier which, in turn, ensures that the third information inciudes
either or both of further information about the goods andfor services or instructions 2s to how the user shouid
proceed to efiect a purchase of those goods andfor services.

17, - A system according to claim 18 wherein the second party abtains an indication of the
success of th'é advertising by menitoring one of more of the following:
the number of times that the user designates the second information;
the number and/or vaiue of sales that are achieved through the user designating the second information; and
the cost savings gained through the use of on-line selling over that of shop front retailing.

18 A system according to ciaim 1 wherein the second information is a link to a third party and
the identifier is related te that inforrnation such that designation by the user of the second information resuits
in designation of the identifier which, in turn, ensures that the third information includes either or both of
further information about the goods and/ar services being afferad for use and/or salg by the third party or
instrictians as to how the user should proceed to effect that use and/er a purchase of thase goods and/ar
services of the third party. _ .

19. A system according to claim 18 wherein the second party obtains an indication of the
success of the fink by monitoring one or mors of: the number or proportion of ysers selecting the cfick-
through; and the number of proportion of users purchasing or making use of the goods and/or services of the
third party.

20. A system according to clairn 17 or claim 12 wherein the menitering allows the second party
to accuraiely estimate the cost/benefit achieved by the advertising.

21. A system according to claim 1 wherein the first information includes advertising derived
from a third party wherein the calculatton means determines the quantum of a paymaent that is made by the
third party to the first party.

22 A system according o claim 21 wherein the advertising is either solicited or unsolicited by
the user, .

23. A, system according to claim 23 whersin the first party, as the printer pravider, gains an
income stream through the preferential dispiay of the advettising to the user.

24 A system according to c¢laim 1 wherein the user module includes a printer unit for
generating the printed meadiurm.

25. A system according to claim 1 or ciaim 24 wherein the printed madium are selectively
generated at a remote printer and subsequently provided to the user for viewing.

26. A system for providing to a user printed information obtained from a remote computer
source, the systern including:

a user printer module that is provided by a first party to the user for interfacing the user with the
source, the module being responsive (o the user requesting first information from the source for generating a
first printed medium that displays to the user the first information together with second information derived
from a second party,
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an identifier devica Tor applying an identifier to the first printed medium such that designetion of the
identifiar by the user results in the module generating a second printed medium that displays to the user third
information; and

an account cornputer being responsive to the module andfor the remute computer source for
determining a payment to be made by the second panty to the first party.

27. A system according to claim 26 wherain the user printer module and the identifier device
are gontained within a single housing. X

28. A system according to claim 27 wherein the identifier device applies the identifier to the
surface of a medium as it is being produced by the printer module.

29, A'system according to claim 28 wherein the identifier is printed on the medium.

30 A system according to claim 29 wherein the identifier is printed with ink that does not
substantially reflect light in the visible spectrum.

. A method for providing to a user printed information obtained frem a remote source, the
ﬁaethod including the steps of:

interfacing the user with the source via a user module that is provided by a first party to the user,
the module being responsive to the user requesting first informaticn from the source for generating a first
printed medium that displays to the user the first information together with second information derived from a
second party,

applying an identifier to the first printed medium with identifier means such that designation of the

* identifier by the user results in the module generating a second printed medium that dispiays to the user third -

information; and

being responsi::e ta the module with calcufation rmeans far determining a payment to be mads by
the second party to the first party.

az. A method according to claim 31 inctuding a plurality of modules associated with
corresponding users including the further step of the caiculation means being responsive to the number of
printed medium generated that display one of: the first information; the second information; and the third
information. ‘

33 A method according to claim 32 inctuding the further step of the calculation means being
responsive to the aumber aof printed medium generated that display two or more of: the first information; the
second information; and the third information.

34. A method according to claim 32 including account means, the method_.incl'ﬁding the step of
the account means receiving the payment from the second party and for providing the payment ta the first
party. )

35, A method according 1o claim 34 wherein the payment from the second party is & fixed
amount for a predetermined period.

36 A meathod according to claim 31 wherein the second party is a supplier of goods andlor
services and the second information or the third information aflows the user to purchase those goads and/or
services at respective predetermined purchase prices.

37. A method accerding to cltaim 36 including the step of the calculation means being
responsive to the manetary value of the purchases completed by the users for determining the payment

38 A method according to claim 37 wherein the payment is cne or a combination of: a flat fee
for each putchase; a fxed propotion of the purchase price for the goods and/for services that are purchased;
and a proportion of the purchased price of the goods and/ar services that are purchased, wheare that
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proporticn is different for particular goods and/or services.
39, A method according to claim 31 wherein there are a plurality of second parties and the
quantum of their respective payments is contingent upon ane or more of the following characteristics of tha

second party. geographic location; 'quantity of purchases completed in a given time period; and relative

geographic lacation with respect to the user.

40. A methad according to claim 31 wherein the identifier is a tag.

41, A method according to claim 40 wherein the identifier is a plurality of tags spaced apart on
the respective printed medium.

42. A method according o ciaim 31 wherein the identifier is a character string and the rmethod
includes the step of the user providing that character stnng to the module to obtain the third information.

43, A method according to claim 42 whersin the string includes a sequence of nurmnbers that are
manuatly Keyed into the madule.

44, A method according to claim 42 wherein the string is scanned by sensor means that are
rmanually operated by the user.

45 A method according to claim 44 wherein the account means generates a disable signal if
the payment from the party is not settied within a predetermined time, the generation of the disabie signal
preventing the moduie obtatning the first or the second information.

45, A method according to claim 46 wherein the second information is advertising for the goods
and/or services and the identifier is related to that information such that designation by the user of the second
information resuits in designation of the identifier which, in turn, ensures that the third information includes
either of both of further information about the goods and/or services or instructions as to how the user shouid
praceed to effect & purchase of those goods andfor services.

47. A methed according to claim 46 wherein the second party obtains an indicatian of the
success of the advertising by monitoring one or mora of the following:

the number of times that the user designates the second information;

the number andlor value of sales that are achieved through the user designating the second
information; and

the cost savings gained through the use of on-line selling over that of shop front retailing.

48. A meathod according to claim 31 wherein the second information is a click-through to a third
party and the identifier is related to that information such that designation by the user ¢f the second
information results in designation of the identifier which, in turn, ensures that the third information inclutdes
either or both of further information about the goods andfor services being offered for ﬁs; andfor sale by the
third party or instructions as to how the user should procesd to affect that use andfor a purchase of thase
goods andfor services of the third party.

49, A method according to claim 18 wharein the second party obtains an indication of the
success of the click-through by monitoring one or more of. the number or proportion of users selecting the
click-through; ang the number of propertion of users purchasing or making use of the goods ant/or services
af tha third party.

50, A method according to claim 47 or ctaim 49 wherein the manitating atlows the second pasty
to accurately estimate the costbenefit achieved by the advertising.

1. A method according to claim 31 wherain the first information inciudes advertising derived
from a third party wherein the calculation means datermines the quantum of a payment that is to be made by
the third party to the first party.
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52. A method according to claim 51 wherein the advertising is either solicited or unsolicited by
the user.

53 A methad according to claim 53 wherein the first party, as the printer provider, gains an
income stream through the preferéntial display of the advertising to the user.

54 A method according to claim 31 wherein the user modute includes a printer unit for
generating tha printed medium, _

58, A method according to claim 31 or claim 54 wherein the printed medium are selectively
generated at a remote printer and subsequently provided to the user for viewing.

56. A method for providing to a user printed information cbtained from a remote computer
sourca, the methotl including the steps of.

interfacing the user with the source via a user printer module that is provided to the user by a first
party, the module being responsive to the user requesting first information from the source for generating a
first printed medium that displays to the user the first information togsther with second information derived
from a second party,

applying an identifier to the first printed medium with an identifier device such that designation of
the identifier by the user results in the module generating a second printed medium that dispiays to the user
third information; and

being responsive to the module and/or the remote computer source with an account computer far
determining a payment to be made by the second party to the first party.

57, A method according to clam 56 wherein the user printer module and the identifier device
are contained within a single housing.

58 A me;hod according to claim §7 wherein the identifier device applies the identifier to the
surface of a medium as it is being produced by the printer module,

59, A method according to claim 58 wherein the identifier is printed on the medium.

&0. A method aceording to claim 59 wherein tha identifier is printed with ink that does not
substantially reflect light in the visible spectrum
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