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PCT/AUO00/00517 and PCT/AUO00/00511 NPA122-SG 2 The disclosures of these co-pending
applications are incorporated herein by cross-referende. BACKGROUND Computer systems that
enable users to search stored information are well known. These systems generally allow a user to
enter search terms via a keyboard and then display the search results on a computer monitor. The

computer or terminal thraugh which the user interacts with the system may be separate and remote

s Copend ¢ t0 10
from the computer(s) which carry oute%ﬁgor%eé‘ulggtaga 'Search. Rec rol'[i’iye tpueer [htemet hagr%nrcgwded users
with access to a large distributed store of information, as well as search engines for searching this
information. §E&M@N9F INVENTION It is an objective of the present invention to provide a new

method and system far en etr)llnge sset%ggrl]g@ of stO{ed informa |0|?drln a first asfii Ict of tIPe invention

. . € users 10 sear stored | ation are we nown. hese syste
there is provided a me?ﬁ]g to %na le a person to search stored information utilizing a searélcﬁ request

form printed GAEY SliPrag&seHe YA EA Yo BIBSY ot PRI PTSIPIAYIBI TR¥ARITEUS o8 36eReHer
request, the surfaceThavingeedededaitalittdicativeiof &n ideniityrafsthéasearchiaequgsidfesparandnof a

plurality of rq@q&@g@m%ﬁ@d@)wﬁg,@gmg frmhgmgthod including the steps of causing the
search request form and the coded data to be printed onto the surface substantially simultaneously;

receiving, in a compLRecesytminierdec adingodiate fsernvatisensing aéviedsthivuiathtcediofy dateationd isative

of both an idggjity Qf themfRIGh teauasif mdRgismPosition of the sensing device relative to the
search request form, the sensing device, when placed operatively relative to the search request form,

generating the indicating data based at least partially on sensing at least some of the coded data in the
vicinity of the¢Eitig; RndNidehtifYMhg, in the computer system and from the indicating data, at least
one parameter relatint itoartiebjertizectf itbejnestntt fryeatifwast waddp ar aenetethod|evteslsfronfotraagioap
comprising ag:aetiRnReRMeEeRnaNnd a variable parameter. In a second aspect of the invention there is
provided a method to enable a person to search stored information utilizing a search request form
printed onto & &firfbasesctiné thekrehiipe digessis foerdadel ndirng inkoamiatiorispelatiegclostaeddetpohatequest, the
surface havingigmglecaaiaetneicatingrdtanigdeninef hasrnieiuEaqsashiamnAndreb oty of
reference pojnts, of 6. SCRL TINS5y 106 MAIRH dPlusing, e R1eR2 OLIGCPAINgnd A, COmPUter
system, a request for the search request form; causing, in response to the request, the search request

form to be pRKEREPGRIIS EFRAcE RAAEST IReCENAR & HTHHEBORMABPI)ESY hrfieRtitly data from a sensing

device, the indicatingaisite the search request form and the coded data to be printed onto the surface substantially

simultaneously;

receiving, in a computer system, indicating data from a sensing device, the indicating data
indicative of both an identity of the search request form and a position of the sensing device relative to the
search request form, the sensing device, when placed operatively relative to the search request form,
generating the indicating data based at least partially on sensing at least some of the coded data in the vicinity

of the position; and

identifying, in the computer system and from the indicating data, at least one parameter relating to
the search request, the at least one parameter selected from the group comprising an action parameter and a

variable parameter.

In a second aspect of the invention there is provided a method to enable a person to search stored information
utilizing a search request form printed onto a surface, the search request form including information relating to
a search request, the surface having coded data indicative of an identity of the search request form and of a
plurality of reference points of the search request form, the method including the steps of

receiving, in a computer system, a request for the search request form;
causing, in response to the request, the search request form to be printed onto the surface;

receiving, in the computer system, indicating data from a sensing device, the indicating data
indicative of both an identity of the search request form and a position of the sensing device relative to the

search request form, the sensing device, when placed operatively relative to the search request form,
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indicative of both an identity of the search request form and a position of the sensing device relative to
the search request form, the sensing device, when placed operatively relative to the search request
form, NPA122-SG 3 generating the indicating data ba8ed at least partially on sensing at least some of
the coded data in the vicinity of the position; and identifying, in the computer system and from the
indicating data, at least one parameter relating to the search request, the at least one parameter
selected from e QFHP, COMBISING,AN. At oN RAAMESIELARG & Waahle RABMBIET, N Al agpect of
the invention'there P_s_prow ed a method to eng%fe gperson 10 search stored information Utz ga
search requé’éfrfo??ﬁ'ttﬂ’i'rﬁ% onto a surface, the search request form including information relating to a

search request, the %&‘Jﬁﬁ%@%’ iﬂgcﬁ%gi%%t%%@ﬁ QQ&“ﬁotﬁN %QR@&L‘EQ@H&E%tﬂ%%‘?‘%ﬂ%%a%fe@%?a%%qg g

request, the at least one parameter s rom the group comprising an action parameter and a
variable pardPh&t¥FMIFE et Aieh QBRI e RS et HATISING e SUBHEHNRRIAE L TR tfbcoded
data to be pratiedegnatarthe.surface substantially simultaneously; receiving, in a computer system, data
from a sensing device regarding said at least one parameter and regarding movement of the sensing

device relativead i P83 H T VEEPTIRRTE they V&SR TRt de cRableA PRRS0LY SFaTshitertd fHaadigrch
request formytidjeing pastimghtteguekt farregatelingts ardriicéetis s paveshfetaingBidiguatfdeasbsatménofohe

coded data aneheybsi@atiabssiuHANRQUSY GRNRIRHMG BAe: faltore gatHRe PEIQWR AR M. 4elative

to the search fequest Ianm: g ‘é'clé‘f{%’rﬁeﬁ%g i e computel %éi‘s%rr‘&ma?#daﬁé‘.%vv%\%%olét of &P 3psIng

device as it re?zsaltes_ tgasal af’ least one parameter. n & tourth aspect of the invention there is provided
a method to BfaMledYdEesBnstePsefarch stored information utilizing a search request form printed onto

a surface, the Sear?*%éuesﬂﬁ%ﬁé form, inglug '?%”E%%%“C%Qef@e'%%ﬂg 52 ARGAIER | eqéﬂ%%%bt?u%s%ﬂ{if%e
having coded data indicative of at least one parameter of the search request, the at least one
parameter setBeia e the group comprising an action parameter and a variable parameter, the

method including the, s1gps of receiving. 4.8, COmPLIer S eﬁé%@d&iES‘ﬂeu%saﬁégOEaﬁ %ﬁga"’s‘{ o

causing, in response to the request, the Search request form™o be pn%te onto the surface; receiving,
in the compuer "8JHET MRXRREOH (Be SERTEIM G YR IEE e arim A i de MR AX o HIE FraPamiadre JHEN
regarding moveede¢lttok thehsersihgedesiderme iggiveati the dearthrdiag uastafdeas, dircpsemsiaigidievice,

when movegigiafie ihitsiee dehleasastfaindfRRRND YRR BIRFARGRAE Rin fRSLRNE

parameter using at I%ast some of the coded data and substantially simultaneously generating the data
. ., _relative 1o the search re UFS{. OI’[T{, an i . . .
regarding its own movement relative to the search request form; and interpreting, in the computer

system, said movemgptRithe SeRsHERYISRES, iLielRReniasaiethatdRARt device as it relates to said at

least one parameter.

In a fourth aspect of the invention there is provided a method to enable a person to search stored information
utilizing a search request form printed onto a surface, the search request form including information relating to
a search request, the surface having coded data indicative of at least one parameter of the search request, the at
least one parameter selected from the group comprising an action parameter and a variable parameter, the
method including the steps of

receiving, in a computer system, a request for the search request form;

causing, in response to the request, the search request form to be printed onto the surface;

receiving, in the computer system, data from a sensing device regarding said at least one parameter
and regarding movement of the sensing device relative to the search request form, the sensing device, when
moved relative to the search request form, generating the data regarding said at least one parameter using at
least some of the coded data and substantially simultaneously generating the data regarding its own movement
relative to the search request form; and

interpreting, in the computer system, said movement of the sensing device as it relates to said at least
one parameter.
In a fifth aspect of the invention there is provided a method to enable a person to search stored information
utilizing a physical object including a search request form and coded data, the search request form including
information relating to a search request, the coded data indicative of an identity of the search request form, the

method including the steps of
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one parameter. In a fifth aspect of the invention there is provided a method to enable a person to
search stored information utilizing a physical object including a search request form and coded data,
the search request form including information relating*to a search request, the coded data indicative of
an identity of the search request form, the method including the steps of NPA122-SG 4 providing a
person with the search request form; receiving, in a computer system, data from a sensing device
regarding an identiﬁr Oc\)/f Jme person and re a}rgeinlgsii}e”indentity of the search request form, the sensing
device containing the qlataq ré)garaing the identity o ﬁ1e'p_ersor_1 and generating the data regarding the
identity of the seardRFH e StaEATP IR EXR reBmEsine ey o ey Hor 4 KReHtieHntrE 1A the
computer sysigandiagtlefitemithe tataaregasaistigotivethd eatityy of thve oetesom drditaecgatdingitieaddhieysearch
request fom’of%@%@r%ﬁ'aﬂ%%ﬁ‘e?&tiﬁ@ ﬁeﬁ&iﬁ}g@éﬂ%ttﬁéfi%ﬁii@ﬁﬁﬂ@%r@ﬂ@é&&t RIvidRg Rsxelem tp enable
a person to sﬂgaarccl?e dségtgegnmformatlon utilizing a search request form printed onto a surface, the
search reques for mdlucﬂng information relating to a search request, the surface having coded data
indicative of an iderdfiibfnthd deeauPPyisq ENssTTafiramde i SRaFaNe,MsfideTaberide pumbast tise search
request formigéhensyfsteRrane hdging farapmpiite regyatem which: causes the search request form and the
coded data tp, be,rinied oni the-Apiace isHbSRAIANERID YRS fecaiursIndlinRfingidata from a

sensing device, the indicating data indicative of both”an identity of the search request form and a
position of tHEZMAIG G- AEEFIRATNE Tt AM L bR fEAHS HEJBALHY AR ClRBH B S ced
operatively rekative requdse thesurdirarbayingsofiedinta deimatiaei ntprheitittiobitinspdeltzepasedraridasepartially
on sensing alleAs soene-fcthaneaded dala dadhenisimbsptdhamnagiion; and identifies, from the
indicating data, at I%%%Su@?r Rarameisr relating to the search request, the at least one parameter
selected from the group comérlsmg an action parameter and a variable parameter.In a seventh aspect
of the invention there is provid 3%y &ieFRAEe" K™ Fet &35 tdr S daipdh S toy G0 PR RatACRItilizing a
search request form prirsgdtarittysisuttaeasthe search request form including information relating to a

search request, the surface haying sperSiAARIIRIGANRIRAS avildaniREthe BEMERtREBaRkform and

of a plurality of reference pdoints of the search request form, the §¥stem .incAuding a.com uter sxstem
L . a{]f enﬂ%of the seﬁrch reﬂues% g)rm an aaoéltlono he sensin V'fﬁ elative to %\e earc

which: receives a request ror search request form, causes, In response to the request, the Search

request form and to be ﬁmaf@méhﬁ@nsing device, when placed operatively relative to the search request form,

generating the indicating data based at least partially on sensing at least some of the coded data

in the vicinity of the position; and

identifies, from the indicating data, at least one parameter relating to the search
request, the at least one parameter selected from the group comprising an action parameter and
a variable parameter.In a seventh aspect of the invention there is provided system to enable a
person to search stored information utilizing a search request form printed onto a surface, the
search request form including information relating to a search request, the surface having
coded data indicative of an identity of the search request form and of a plurality of reference
points of the search request form, the system including

a computer system which:

receives a request for the search request form;

causes, in response to the request, the search request form and to be printed onto the
surface;

receives indicating data from a sensing device, the indicating data indicative of both
an identity of the search request form and a position of the sensing device relative to the search
request form, the sensing device, when placed operatively relative to the search request form,
generating the indicating data based at least partially on sensing at least some of the coded data
in the vicinity of the position; and

identifies, from the indicating data, at least one parameter relating to the search
request, the at least one parameter selected from the group comprising an action parameter and

a variable parameter.
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surface receives indicating data from a sensing device, the indicating data indicative of both an

identity of the search request form and a position of the sensing device relative to the search request
form, the sensing device, when placed operatively relative to the search request form, generating the
indicating data based at least partially on sensing at least some of the coded data in the vicinity of the
position; and identifies, from the indicating data, at least one parameter relating to the search request,

the at least qag %ﬁ‘me&% PRERIRRTomNe e SOMBHNG.AR AGION RAGMESK AN, Aaygliable
parameter. T:’Ai :8€5 9 a eighth aspect of the invention there is pr_owc?ed a system to enable a
person to se4HHSOICIFIHRIEIEM PURIEZ AT & SEare R PRI Efyrrh RS Bt i Rreaieicelathe Bearch

request formaiseetcrdicvyesaformnationhes|adicgldbdaa setraiveretpu &stt thepsuriaeechtvistgy dod@dsd ataat

indicative of @S&%éb%e%ﬁa@%ﬁcm R R6RLeRh: _ GRhdiA ﬁéra!ﬁ@é%ﬁ@?x@ﬁ&&%F%é&!%ed from
the group comprising an action parameter and a variable parameter, the system including a computer

system which°EaUSeS e search request form and the coded data to be printed onto the surface
substantially simultafeBR¥&ySHEseWEdindicating data from a sensing device regarding said at least
one parameter and regarding tagvemasired idgeseasingddnvicedetaiivent@rihedear el sagest form, the
sensing device, when Q%%trg}gggm|%5m|§earch request form, generating the indicating data, and
interprets said movement of the Sensing device as it relates to said at least one parameter. In a ninth
aspect of the invention there isﬁf%‘(ﬁ?}l’@%ﬁ@?%ﬂ“ﬂ@ BIFABNY SPET SO I8 St aHERL PREPRRB Ration
utilizing a search requestforgpginatecvemea ef fiarfersig theisgalrderodisestrfdriyuert atintpdnéotingation
relating to a search requgste theswidacadnaving wosdar datacindieativealial deastienagraremeter of the

search request, the at least Of}ﬁte9§}ﬁﬁ@a?é [ SIRRSAIQms e AoLR ﬁﬁe'i"a}%@%@ga%‘|€‘a%¥'9n% parameter
and a variable parameter, the system including a computer system which: receives a request for the

search request form; cal?&@%e{#{ response to the request, the search request form to be printed onto
the surface; neeeivbssirdioatinindatarftom & Fevisidg Yevic® ragae dipgssaidsedribastangpantameter and

regarding MeyRMeRtRfdNRREATNG HRWEEHSIRIMEIOHRS. SBFCIEE RIAA SIAaIMy s RanRiRauACe,

when moved relative to the search request form, generating the indicating data, and
a search request, the surface a\%ﬂg coded drata n%?cat?ve oP ag least one parame%r o?tﬁé search request, the at

least one parameter selected from the group comprising an action parameter and a variable parameter, the
system including
a computer system which:
receives a request for the search request form;
causes, in response to the request, the search request form to be printed onto the
surface;
receives indicating data from a sensing device regarding said at least one parameter
and regarding movement of the sensing device relative to the search request form, the sensing
device, when moved relative to the search request form, generating the indicating data, and
interprets said movement of the sensing device as it relates to said at least one
parameter.
In a tenth aspect of the invention there is provided a system to enable a person to search stored information
utilizing a physical object including a search request form and coded data, the search request form including
information relating to a search request and the coded data indicative of an identity of the search request form,
the system including
a computer system for receiving from a sensing device data regarding an identity of the person and
the identity of the search request form, and for identifying, from said received data, a search request, the
sensing device containing the data regarding the identity of the person and sensing the data regarding the

identity of the search request form using at least some of the coded data.

BRIEF DESCRIPTION OF DRAWINGS
Preferred and other embodiments of the invention will now be described, by way of non-limiting

example only, with reference to the accompanying drawings, in which:
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interprets said movement of the sensing device as it relates to said at least one parameter. In a tenth
aspect of the invention there is provided a system to enable a person to search stored information
utilizing a physical object including a search request férm and coded data, the search request form
including information relating to a search request and the coded data indicative of an identity of the
search request form, the system including a computer system for receiving from a sensing device
data regardi(rggi an.identity of. th Fﬁ)ﬁgrs nand. the identity of the search request form, and far identifying,

- ure 11sa schematic 0 eTe atlonsq WEEN A S age and It online page descriptiof:;
from said re veojf (iata, a search request, '[H)e sensing evPce cont |r(1’|ng the (r:]atapré;garoﬁn% tHe

identity of theigesson arrkesising, e fataciogating thewpsrmity ofthgsaateh 4 aaprsihigsmnsing at
least some of e%gtg%?qéﬁﬁggﬂ Oﬁ%@f DESCRIPTION OF DRAWINGS Preferred and other
the Inv I

embodiments o tion will now be described, by way of non-limiting example only, with

reference to thraganRIRRRY Y diamingSedde vehiah alN BAnta2irtle Hietgdrgak istadgrhematic of a the
relationship between a sample printed netpage and its online page description; Figure 2 is a schematic
view of a inté&reittidrs beshpastic yipeadagishplere! srnatrgie pHrerehaaRiphtifcopiigage Aserint a

netpage appll_j.cati server; Figure 3 illustrates a collection of netpage servers and printers
. |8ure IS & glan view showing a,structure of a nef age tan\;N ) .
interconnected via a network; Figuré 4'is a'schematic view of a high-level structure of a printed

netpage andrifz,@Rling NatRARREHRHANeIEHILHIE RARehRISA of B RRANINYIR RHMCHHR AriaIdeinage tag;

Figure 6 is ao[?lan view showin a_reLat]ions ig) between a set of the tags shown in Figure 5 and a field
. a neépa € sensin degce In the Torm o netpaPe pen e .
of view of a netpage sensing device in the tTorm'of a neétpage pen; Figure 7 is a flowchart of a tag

image procesging A0g AReRMiRgAlg ariumiisiigBd seomalsRpAte view of a netpage pen and its
associated tag-sensing field-of-view cone; Figure 9 is a perspective exploded view of the netpage pen
shown in Figitiner88 Figpatepi@ivs aesctiemeatigeieocinditigssatiatefl gagpeansowrftebhesrview thheenetpage pen
shown in Figures 8 and 9; Figure 11 is a perspective view of a wall-mounted netpage printer; Figure

12 is a sectiGPiBiGHIRE NP A L L B LG QPP LT RIGUPS 94 Bigure 12a is an enlarged portion
of Figure 12 showige 8 SRGHAR AbHG AHRXEJRE SR RE B AN L FMRER) iREREM M frigure 13 is a

detailed view of the ink cartridge, ink, air and glue paths, and print engines of the netpage printer of
Figures 11 ariduie1Figueesdedtie: aischematicnbloeld digggapnradra printer controller for the netpage
printer shown in Figures 11 and 12; Fi?ure 15 is a schematic block diagram of duplexed print engine
controllers aﬁ@%éﬁﬁﬁm'ﬁ}mm@!@\a@ ength of the netpage printer of Figure 11;

Figure 12a is an enlarged portion of Figure 12 showing a section of the duplexed 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 11 and 12;

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

Figure 15 is a schematic block diagram of duplexed print engine controllers and MemjetCl printheads

associated with the printer controller shown in Figure 14;
Figure 16 is a schematic block diagram of the print engine controller shown in Figures 14 and 15;

Figure 17 is a perspective view of a single Memjetd printing element, as used in, for example, the netpage

printer of Figures 10 to 12;
Figure 18 is a perspective view of a small part of an array of Memjet[] printing elements;

Figure 19 is a series of perspective views illustrating the operating cycle of the Memjetd printing element

shown in Figure 13;
Figure 20 is a perspective view of a short segment of a pagewidth Memjetd printhead;
Figure 21 is a schematic view of a user class diagram;

Figure 22 is a schematic view of a printer class diagram;
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associated with the printer controller shown in Figure 14; Figure 16 is a schematic block diagram of the
print engine controller shown in Figures 14 and 15; Figure 17 is a perspective view of a single
MemjetTM printing element, as used in, for example, the netpage printer of Figures 10 to 12; Figure
18 is a perspective view of a small part of an array of MemjetTM printing elements; Figure 19 is a
series of perspective views illustrating the operating cycle of the MemjetTM printing element shown in

Figure 13; Figure IS g nerspective XleewC%fssa(lqlsah%%_segment of a pagewidth MemjetTM printhead,;

Figure 21 is a Schematic view of a usef class dia ram; Figure 22 is a schematic view of a printer class
diagram; NPAJ #2255 akdnigidfie vevisransphreatc viewaghm: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 descrigtigiedaiss gibgjraiinviemigladoparientartbroptiasiciniencisdideeniment and page ownership
class diagraan; Fi%ure 27h IS a schematic view ofPa terminal elerlnent spec_ialization class diagram;
Figure 28 is BEChE A BN O E'S a{’}fjco%ﬁ'g?ﬂteaﬁ gg,@gcqgngrgwgﬁ ??Fa%@&fggram; Figure 29 is a
schematic vigy,Rf2 ByReHR i ClRMNeN class R :EigiEoR 01dS Bigrhgmatic view of a hyperlink
element specialization class diagram; Figure 31 is a schematic view of a hyperlinked group class

diagram; Figtiper828is assichenvatiowdevstaticzefornt elegdidingranss dieggame 33 is a schematic view of a
digital ink class diagram; Figure 34 is a schematic view of a field element specialization class diagram;

Figure 35 is 5'%?1 %W@W%‘F‘ﬂvﬁﬁéemﬁmé‘ﬂ“&'ﬂéﬁsﬂﬁé@f%; Figure 36 is a schematic view of a -
text field claﬁgg@gg@p 'SC@%”&%% lf? %?;%Qﬁm%ﬂﬁéﬂ&geaglﬁaﬁmwﬁapﬁ'ﬂ;C'aSS diagram; Figure 38 is

a flowchart of an input processing algorithm; Figure 38a is a detailed flowchart of one step of the
flowchart of Figugai138a LhgusitcIRusotasgbenrdicowiayciadsaipage, server command element class
diagram; Figure 40 is a schematic view of a subscription delivery protocol; Figure 41 is a schematic
view of a hypENIARY B seamaiicdedi abr&mn R dioaMis a schematic view of a hyperlink activation
protocol; F'%rﬁ:'reg is a schematic v e\/(%i%(])%‘am%m 5s(gﬁg)mlssmn protocol; Figure 44 is a schematic view

S a schematic View or a | l1agr - . . .
of a set of use mterface ow document rcons; Il—alsgurcs,gﬂ)J is a schematic view of a set of user interface

page layout elgmentda@ngmatic view of a field element specialization class diagram:;
Figure 35 is a 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 diagram;
Figure 38 is a flowchart of an input processing algorithm;
Figure 38a is a detailed flowchart of one step of the flowchart of Figure 38;
Figure 39 is a schematic view of a page server command element class diagram;
Figure 40 is a schematic view of a subscription delivery protocol;
Figure 41 is a schematic view of a hyperlink request class diagram;
Figure 42 is a schematic view of a hyperlink activation protocol;
Figure 43 is a schematic view of a form submission protocol;
Figure 44 is a schematic view of a set of user interface flow document icons;
Figure 45 is a schematic view of a set of user interface page layout element icons;
Figure 46 is a schematic view of a resource description class diagram;
Figure 47 is a schematic view of a netpage directory class diagram;
Figure 48 is a schematic view of a netpage index class diagram;
Figure 49 is a schematic view of an e-mail index class diagram;

Figure 50 is a schematic view of a World Wide Web index class diagram;
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Figure 46 is a schematic view of a resource description class diagram; Figure 47 is a schematic view
of a netpage directory class diagram; Figure 48 is a schematic view of a netpage index class diagram;
Figure 49 is a schematic view of an e-mail index classtdiagram; Figure 50 is a schematic view of a
World Wide Web index class diagram; NPA122-SG 8 Figure 51 is a schematic view of a NetNews
index class diagram; Figure 52 is a schematic view of a full-text index class diagram; Figure 53 is a
schematic vig.w r%fsfin I%ii%i(t:{g}(lerinrg1 ICCJ%\%SO iq\%ﬁ%s .ﬁ(ij?yg%s%jiésrgmschematic view of a search user interface
flow; Figure 55 is a Schemalic view of a search form igre 56 is a schematic view of an advanced
search form;riiglieiS/sifemarhamatie iMipwkohanatpaggeearch results page; Figure 58 is a
schematic view of World Wide Web search results page; Figure 59 is a schematic view of an e-mail
search resultdopige i Figuea80 ey gchderatickilaw dfdzaNietNews search results page; Figure 61 is a
schematic view of a netpage directop/ subcategory list page; and Figure 62 is a schematic view of a
netpage directdr %ﬁ%égﬁ)@%&‘& LRY 65&%&6&7&%@6 T%’EQSCRIPTION OF PREFERRED AND OTHER

EMBODIMEN{ . Matg ssntietidM & Adtademark of Silverbrook Research Ply Ltd, Australia. In the
preferred embodiment, the invention is configured to work with the netpage networked computer

system, a detailec®izersdemadt wiwolt foHdwescelt sedttiblrappreciated that not every implementation will
necessarily embody all or even most of the specific details and extensions discussed below in relation
to the basicd§¥tethSASHRTRL Yisy elA1ERIIE BUSIBYE PA%s most complete form to reduce the need

for external g%gqsea\égﬂgrﬂaﬁ\gt\ﬁm%m Hﬁ&%@lﬁ#éﬁ‘%sﬁﬂ%ﬁ&@ in which the preferred embodiments

and aspects of the present invention operate. In brief summary, the preferred form of the netpage
system emplaysescanpiitaiatntasaceaieting jeron ebaspapped surface, that is, a physical surface
which contains references to a map of the surface maintained in a computer system. The map
references cBEUBDR iscrset B Y ropTibl e ssereigsdEwREE: Depending upon the specific

|mplementat‘pnurgr%§ map refqlrg\ncv%fmaé{ be net (%(/egj%a |b|(¥yqlr5{nwsgb%, and defined in such a way

that a local qd%ry on the pre]rg?)pe sur ar&epjaﬁél san unam%?guou§3?ﬂ%6 reference both within the map

and among giffeeantimapsmkite, RAVRIIEHREhRRNAANIIRAREBIN dRfPpRRation about features on the
mapped surface, and such information can be retrieved based on map references supplied by a

sensing device used with the mapped surface. The information thus retrieved can take the form of
actions which are initiated by the computer system on behalf of the operator in response to the

operator's interaction \BEHIAJ[W_GEBLHEBS(@?IPTION OF PREFERRED AND OTHER EMBODIMENTS

Note: Memjet™ is a trade mark of Silverbrook Research Pty Ltd, Australia.

In the preferred embodiment, the invention is configured to work with the netpage networked
computer system, a detailed overview of which follows. It will be appreciated that not every implementation
will necessarily embody all or even most of the specific details and extensions discussed below in relation to
the basic system. However, the system is described in its most complete form to reduce the need for external
reference when attempting to understand the context in which the preferred embodiments and aspects of the

present invention operate.

In brief summary, the preferred form of the netpage system employs a computer interface in the
form of a mapped surface, 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 implementation, the map references may be encoded visibly or invisibly, and
defined in such a way that a local query on the mapped surface yields an unambiguous map reference both
within the map and among different maps. The computer system can contain information about features on the
mapped surface, and such information can be retrieved based on map references supplied by a sensing device
used with the mapped surface. The information thus retrieved can take the form of actions which are initiated
by the computer system on behalf of the operator in response to the operator’s interaction with the surface

features.

In its preferred form, the netpage system relies on the production of, and human interaction with,

netpages. These are pages of text, graphics and images printed on ordinary paper, but which work like
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features. In its preferred form, the netpage system relies on the production of, and human interaction
with, netpages. These are pages of text, graphics and images printed on ordinary paper, but which
work like NPA122-SG 9 interactive web pages. Information 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 be sensed by an optically imaging pen and transmitted to the netpage system In the preferred

form, active puttan,a0d hyperlitks,an, achnage, cane glcked ity e Pen o Rvestintorpation

from the networ ‘Or'to sl eferences fo a networ Ver. th one emb |ment ext written %y
hand on a n&f3sEe T atffnA ﬁ‘ﬁy%ﬁn?ﬂéﬂ“?{%’ %ﬁﬁ?@‘f@atacoc%b?ﬁﬁ%éﬁi bR W?ﬁ%‘h@iﬁﬂ'@e‘)%ystem
allowing fornasdtoatmeniilée chithe hetpdieesyeembodiments, signatures recorded on a netpage are
automatically verified, allowing e-commerce transactions to be securely authorized. As illustrated in

Figure 1, a printed néfb’ﬁ@ér‘ifeéréﬂ TP SSBL4IARS PR (VRS TR QR 1RER R34R 138 HRIEETKEA BINtHE RRSEP both
physically, orediwst pripteati gpagen arechtetedt o cadhal  prérearssiuan icatiok dsstvde nrhenpedimemddkie

netpage systgfenl Biea¥ABHPAESHRW IseulBRRHER ré%gn.%rﬁﬁdrﬂ&%a@m% ahthaddissmigldsarg a

submit button. The netpage consists o hic d inted usin S|ble ink, and coded data 3
printed as a Eo‘ﬁgcfﬂ an\'eo taorsn 24 ustFn {r%vﬁ?glgqna%ﬁefhﬁ E):o({r”éeg Soﬁgn urﬁ%g'lr?aco gegicrlptloneéo “&ored on

the netpage W&Wﬂﬁﬂé”yd’é@&%é@m@lﬁéﬁmmfﬁ? Bhesaate t@f’ﬁ?éc\dfé'ﬁp%j@”ﬁqdpartlcular it describes the

type and spatial exteutt ﬁ one? ach | terac |veet?lem?nt i.e. tex%fe d or.button |n t arplp (?) to

ustra re r|n represent a Inferactive for
allow the netpage system to correct%/ intery pre mpufic\J/ the'He page. The submi

example, ha¥f &76p s \Rﬂ‘ﬁd}’%t?ﬁ'b’sB'bH’G@rfﬁ“tﬁéa%pﬁlﬁ’alelgﬁr@ﬁ'%fythé'%%ﬁ&ﬁ?ﬂﬁ@e@’}‘&eﬁﬁﬂﬁ BEI”AS
illustrated in dntytheen2iptbe syaetpageepeanidlil stavar eferegebforforofoartiactings rahe i indfrigaifesi8and 9 and

described inmgfieiRiaiHRe \%Yﬁadé/%‘ﬁs':isk@ &%FHHH&H&%S‘ Y&y 'GQFB%%E W%@Q&deé‘@alé‘%%ﬂﬁ%&%@eaed

printing appllance for home, office or mobile use Th e(Pen is wireless and communicates securely with

the netpage BIRSE8P o8 &SI MR s Aofo TR G e PRATNEARLE LERSHRIEP BT BRLRE NERAT ARG uhich
is shown in FR§erress the ingiviguakledende plibeINgiPageo e ndeicairbE Rseeribssdddyeg dhdlppatialsatdaidieatyobr on
demand, pergsomalizaciessRap ks RAGRZ diasitnatalgsa Mg hrewante odieoPeliaations:cadl printed

at high qualify, a. It g&k‘:&l‘g{‘?h@%%geesrhle’E‘u%ﬁ%t%&%?@”%‘r SO R Shz%r{éemﬂ% REIRISLIESAR the

appliance which can be, for example, wall-mounted adjacent to an area where the morning news is
first consumé?f“%'Lféf?'}ﬁgflwezsf?ﬁé?@%%ﬁ@ﬂh'ﬁéar a breakfast table, or near the household's point of

departure for the day,l; ﬁ’xﬂ?t?at%@rﬂ‘%%u%t?m?ﬁgfpa&%%ﬁ%? , DAL AR MUY S NG ?‘A%’b%r&‘@%@ges

printed at their point of consumption combine the ease-of-use of paper with the timeliness and

interactivity Sfdh IFEREEH0E PetfiahPeRY- RN RREYE 2V th 2 %@&9&@8%:@"&0@ ItEPARE i dhe
coded data onrdinraridnoefpatemnd. effide conmipilgrieatEs, M@ ia \windetsrandgpomadidcdieksesuthile witethetion to

a netpage prigiRte PhapPUiARhBQIasRNERothR 9.

The netpage printer 601, a preferred form 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 morning news is first consumed, such as in a user’s Kitchen, near a breakfast table, or near the

household’s point of departure for the day. It also comes in tabletop, desktop, portable and miniature versions.

Netpages printed at their point of consumption combine the ease-of-use of paper with the

timeliness and interactivity of an interactive medium.

As shown in Figure 2, the netpage pen 101 interacts with the coded data on a printed netpage 1 and
communicates, via a short-range radio link 9, the interaction to a netpage printer. The printer 601 sends the
interaction to the relevant netpage page server 10 for interpretation. In appropriate circumstances, the page
server sends a corresponding message to application computer software running on a netpage application

server 13. The application server may in turn 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 microelectromechanical system (MEMS) based inkjet (Memjet™)

printers. In the preferred form of this technology, relatively high-speed and high-quality printing is made more
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interaction to the relevant netpage page server 10 for interpretation. In appropriate circumstances, the
page server sends a corresponding message to application computer software running on a netpage
application server 13. The application server may in trn 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 microelectromechanical system (MEMS)
based inkjet (MemjetTM) printers. In the preferred form of this technol elatively high-speed and
righ-qualty Bt IS T (AT - R TSR Rl O =
netpage publititisial HAYsiPRIPIGSTEa) traretblaLtcize £1ass ARFRDPIH T & A8/aZ M CELEFER XSkt of
letter-size glassthepdgesspnavigdion fullconfortabie battisides, bound together for easy navigation and
comfortable handling. The netpage printer exploits the growing availability of broadband Internet
access. Cable servicé & "SRAMDHUtS DL BF SEOMERRIRYE0HYHE VARRACTARDE! FEscaril THulRh
service offeravgbread s imtesseldacchsistalrsiaey andaikhlzletdeR0%ovak thitsseg Dhedhatp agenprinter
can also opejatesWithealRWesiIa0 RERIIP BsmbY THItR IO A YR R SIRES@RAN QWRY IRIRES Gk alify -
Indeed, the nelpage, sysiem can be enabled.uaing Sxisting  consumer kel and iacer rinlers,
although the syste Wil Operate more Slowty and will theretore be 168 accep?aB?e (ﬁom consumer's
point of viewcas Bt idth BdRTe RIS I eaRtyshde SYSEREMVIY prestedMETF Aldyrivate wWHtiarrelorpPetthother
embodiments;ctpabnetpagecsysiamsisohd stethonreosisigiebodmgpisenctepagapytenenakib@dndeviegs such
as a printer. pekaqe AR UARSRRALSAAARNIS IRIPAIRNAAL A CARION R LIRHRIYER 1
print-quality publications to netpage printers. Periodical publications are delivered automatically to
subscribing ARYSaGEERARILia pointcasting and multicasting Internet protocols. Personalized

publications are filtergghand iRIMAKCLAELOIAIR0 IR RtMdualWReLPToficRrd REIRARE RiiRtRRRRN be
configured to Sélﬁgﬁort any number of pens, and a Een can work with any number of netggargggfrmters.
|

In the preferf88 ST PRRESH LA REIPLGL BRI HLeL G g IE T SHIaH A Y HB SLER Y Wave a
collection of BdlsreyinagiRigrRstiie rrsd ondtigasiohdetoeb atttopalsnitsesoniigae: uphigtionhiarealiries éath user
to maintain gdhisiieebqmedile wilikesppekigrafinetpage publication server or application server. A
netpage pen can also be registered with a netpage registration server 11 and linked to one or more
payment card accourftS1etPris RilItA S8 Reopiiigred 1 ayapREaay toH mEes BTRAI AL ARG SRMALS Mdfitiaey
netpage penurhiee oretpagr pRigist atianSeeiekconppaettios, sighatywgcaptused byidheinatpirgepen

with a previopsly SRARIFRER SIBIHER oRLQVAS IR AMRERHCALG INF SIS ARIT IR AR eANNerce

server. Other biometrics can also be used to verify identity. A version of the netpage pen includes
fingerprint sCARMrGSR A id BRI MTEHUh S B ctiah EPEY 4r GRBPAR CHPLENRT SEYR SU GRS bage
printer may deleer periodicals such as the morning newspaper without user intervention, it can be

configured never to deliver unsolicited junk mail. In its preferred form, it only delivers
netpage pen can also be registered with a netpage registration server 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 captured by the netpage pen with a previously
registered signature, allowing it to authenticate the user’s identity to an e-commerce server. Other biometrics
can also be used to verify identity. A version of the netpage pen includes fingerprint scanning, verified in a

similar way by the netpage registration server.

Although a netpage printer may deliver periodicals such as the morning newspaper without user
intervention, it can be configured never to deliver unsolicited junk mail. In its preferred form, it only delivers
periodicals from subscribed or otherwise authorized sources. In this respect, the netpage printer is unlike a fax
machine or e-mail account which is visible to any junk mailer who knows the telephone number or email

address.

1 NETPAGE SYSTEM ARCHITECTURE
Each object model in the system is described using a Unified Modeling Language (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 generalization relates actual classes, and can
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periodicals from subscribed or otherwise authorized sources. In this respect, the netpage printer is
unlike a fax machine or e-mail account which is visible to any junk mailer who knows the telephone
number or email address. 1 NETPAGE SYSTEM AREHITECTURE Each object model in the system
is described using a Unified Modeling Language (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 generalizatgns. Anaespeiation {r%qrﬁtsﬁréts%h%%&“&‘éil‘éjn‘e’ftsrgt‘%té O5RIR AGMERT,
objects, i.e. between Instances of cgfasges._ eneralization relates actu!sllcc_lasses, and can

NPA122-SG*EBE! GaRorat6Bes fr tha ﬁJIPoiH?i‘H@ vpseir of B1aldis IEMRalaetob AR Yn e BRY AN GBILs of
that class, ancd@ltiss-Adslasgerietatization of class B, then B is simply a subset of A. The UML does

not directly support second-order modelling - i.e. classes of classes. Each class is drawn as a

rectangle labelled witFREAS!FS TGV aIFsRiCBREETA AN L SriffeoTdft it Jigrifine B Y ddBarated
from the naragribytea biche diatalshpregtahitoa st withey ageratiardiod, ting elisssf tseparaiot fifahe thees,

attribute list by, a:parzanial iRk Sie,classdirgireswhichsialiybn QRN &I AP BERKARSoRFRiHRVEr
modelled. An associagg%neids drawn as a line joining two classes, optionally labelled at either end with

the multiplic?{ye/ 'Ot'the aSsociation. The default multiplicity is one. An asterisk (*) indicates a multiplicity
of f'maflll)/"l, ibe-IZEfO Q&r{@%iaﬁ?ﬁﬁ ﬂ%ﬁﬂ%i@ﬁ@iﬂﬁi?%ﬂm&om”w@%%ﬁﬁ’or&itb i&ﬁen@m{i‘eg@ﬂe@ f%\lzﬁ_ﬁ’ éhe
optionally labelled. at ejther end. with the role of the corresponding class. An.open diamond indicates
on agorooaiAEDL A <t 35 B HBRIERRAL N SERE, QLR SR
generalizatio #B¥atiGn&EhP("Tera §4¢) areanialials i ostneh hnBoRlle mathonants deksis Watarr sy ibaiedihe
form of an opetitteiadng lejtaththelgendeakiratppndeigdlavy renopec|disadibig itaeisai bolegutigy mtochlskiiple

diagrams, any.classmhighiisidiplicated s ciwwa oMb asashrdeutline in all but the main diagram
which defines it. It is shown with attributes only where it is defined. 1.1 NETPAGES Netpages are the

foundation on which a petpagetine telidadsifo(tik:a™) ey goroad d sotidiap ¢riiased tisaes,intbriacedo (in

published infaEmation.RBskiNtaFAEIINERGMIER M NERPage consists of a printed page (or other surface
region) invisibly tagged with references to an online description of the page. The online page

description is maintaiveh petsistiaatimby Boketpage padeseivgams] iy pdagevaesoriotiintelbischilyes the

visible layou,and &@M&tﬂeﬁ%l@ﬁﬁ@héWM%B&A}%WM%@QM%S@H%imith%tﬁﬂ&ﬁe%ﬁ?rmﬁl% }hﬁ input
elements onc}e e page, including buttons, hyperlinks, and input fields. A netpage allows markings

made with a ne{'page pen on its surface to be simultaneously captured and processed by the netpage
system.
1.1 NETPAGES
Netpages are the foundation on which a netpage network is built. They provide a paper-based user

interface to published information and interactive services.

A netpage consists of a printed page (or other surface region) invisibly tagged with references to an
online description of the page. The online page description is maintained persistently by a netpage page server.
The page description describes the visible layout and content of the page, including text, graphics and images.
It also describes the input 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
identical pages to be distinguished, each netpage is assigned a unique page identifier. This page ID has

sufficient precision to distinguish between a very large number of netpages.

Each reference to the page description is encoded in a printed tag. The tag identifies the unique
page on which it appears, and thereby indirectly identifies the page description. The tag also identifies its own

position on the page. Characteristics of the tags are described in more detail below.

Tags are printed in infrared-absorptive ink on any substrate which is infrared-reflective, such as
ordinary paper. Near-infrared wavelengths are invisible to the human eye but are easily sensed by a solid-state

image sensor with an appropriate filter.
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Multiple netpages can share the same page description. However, to allow input through otherwise
identical pages to be distinguished, each netpage is assigned a unique page identifier. This page 1D
has sufficient precision to distinguish between a veryarge number of netpages. Each reference to the
page description is encoded in a printed tag. The tag identifies the unique page on which it appears,
and thereby indirectly identifies the page description. The tag also identifies its own position on the
page. Characteristics,of theste%gesd are described in mor hdentzflil below, ‘I('@ﬁestggr%apr_ilgt[ed in.

! . CAag IS an area |mage Sensos 1n etpage pen, an ransmitted to the
infrared-absorptive ink 0?1 any subgtrate w |c?'| IS In rareé-reﬁe%tﬁle, such as’ ordinary paper.

Near-infrare QXHAFISHINE REFAGRIINENS B HUMAPPRPVBEIES A ELITH S EAER Y YN KHIMERARE" image
sensor with an apgpropngtedilidnkNR#A bR2HEichRyAnaldars semsigdrbyganteatabeippace stirgpinagthe

netpage Pe%@sﬁ%BH?ganﬁt@siﬁg}E%ﬂ%ﬁ%Q d&bé.hl?is’?ﬁb@ﬁgﬁftﬁéfﬁﬁ%_'ﬂ%ﬁ’i@c&@ﬁz@%r&%% i@gq_agsginswter-
The pen is wireless and comm%ntﬁates with tme netrlglcat e E:;rlntere Jiaa short-range raatgllo link Tattgs are
' a

sufficiently shall Thd §ERE 3‘/” érrané)g%e‘tﬁ'gtfetﬁee p')rg% can rellséal%ﬁy ma%?(se 4F §e4st0Re 6e3{:/(§ﬁdon a
single click orpka&gaputiatydaleips teatftrdan®pen recognize the page ID and position on every
interaction with the page, since (e nteraction s sialcless, Tags.afe suprcoeclably ghcede fo
make them patrtially to eram 1o Surrace damage.arlheqnegpqage page server main amne o unique page
instance for BABRIPAAERG eRhger-aIRplAR Sl o oMt R R titiPRoE Secoptirader sepibisd ainass for
input fields in the page description for each printed netpage. The relationship between the page
desciipiion, e page oL A S s R R o B g f P e ek o
may be part 8f d99finted ieRpaige HHataMt BS Parhel jaginiptstamees idoassstitetNovrrab dtHanse is
netpage priniesosiduic vipriote chitrapage p kmewnjdh@inedpage, dseswihibenatisgsted whd e iNicIRAGE
TAGS 1.2.1 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 contain flags which relate to the region
as a whole ot fo the t4§FOe'6PMore flag bits may, for example, signal a tag sensing device to
provide feedback indicative of a function associated with the immediate area of the tag, without the
sensing devi%‘é'F‘lavinTaﬁ)%tf%Ff’@tgrgescription of the region. A netpage pen may, for_examﬁle,
iluminate an "active &8 T EEIHEAHHE 98?{6'%%%%0&!{}1%'&%%9%) SAGHEIRSH S sy
below, in a prhértedreinb ddizn ey, dsachntaig taataiins @latetsily redeogitxédléoviriantegtrnstoraaiich
aids initial deteotiemmaaN@rwiichiasreis Ry sMmY Zieihe pilest eipax ivaaave sLcrecmtheoskiEace or
D e e MPIRTRRR RS AP RISl 1R IR ROUIC R3AS, RIS, SYLCIEHIN T RelLang gonsely

arranged that the pen can reliably image at least one tag even on a single click "on the page. It is

important th&?tﬂ?@eﬁ%’?@’cgﬁﬁi@@ﬁﬁé'b’é&@tﬂﬁ”&{ﬁﬁib‘b@ﬁ%h%@%i‘ﬂ/tn’?@'}i&féﬁw{ﬁ%e page, since
the interaction is statz\éeaﬁl b8 R LEHEGMRAAMENT, NG LRI IB MG IR EIGRicCIRGIdgs with

an entire page, and the S . o
recognized invariant 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 reliably image at least one tag even on a single click
on the page. It is important that the pen recognize the page ID and position on every interaction with the page,

since the interaction is stateless.

In a preferred embodiment, the region to which a tag refers coincides with an entire page, and the
region ID encoded in the tag is therefore synonymous with the page ID of the page on which the tag appears.
In other embodiments, the region to which a tag refers can be an arbitrary subregion of a page or other surface.
For example, it can coincide with the zone of an interactive element, in which case the region ID can directly

identify the interactive element.

Table 1 - Tag data

Field Precision (bits)
Region 1D 100
Tag ID 16
Flags 4
Total 120

Each tag contains 120 bits of information, typically allocated as shown in Table 1. Assuming a
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region ID encoded in the tag is therefore synonymous with the page ID of the page on which the tag
appears. In other embodiments, the region to which a tag refers can be an arbitrary subregion of a
page or other surface. For example, it can coincide with the zone of an interactive element, in which
case the region ID can directly identify the interactive element. Table 1 - Tag data FieldPrecision (bits)
Region ID100 Tag ID16 Flags Total120 Each tag contains 120 bits of information, typically allocated

as shown in Table 1. Assumin NPA122-SG ximum taqg density of 64 per are inch, a 16-bit
['{1 (69&386{8%8[‘54”%1, a:ll%-tm?apl% Su porgs a regiorysize of lﬁg)el?n%ggjgtg Incnes.

maximum ‘tag%enm é
tag ID supports a region siz square inches. Larger régions ca a

continuously-ARFJEAIATE FE EFHRRRER 1205 By QYRECIGIBRY SIFTRRY M9y G <Red TARGERRY SEBIbR% Usive FHATY. The
100-bit regiordihadows210¢ (G0a8C«ioa Midiowsteilig¢noflbon)nilifée teintonegi b ddfyent urmiostybe
identified. 1.2.%,kgddaldEncoding The 120 bits of tag data are redundantly encoded using a (15, 5)
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 5 symbol errors to be corrected per codeword, i.e. it is tolerant of
a symbol errb2rate of ap Retasus pingodeword. Each 4-bit symbol is represented in a spatially
coherent way in the tabg Edithefdsnibolsrofetiirdsidy cowdedoniiy arésreResd et mpatiaky Withieldhe tag.
This bensu]cre%ébbaﬁl@dawtﬁtsﬁérﬁgt(ﬁgﬂoﬁs_rwdmgim%ti@%@%aamlwmemﬁash&}%mﬁ]g%ss@nmni_m_um
number of symbols gverall and a minimum number mhols in_any one codeword, thus maximising
the ikelinood T T e B S B,
representation of the gag, shiowmin igsgradienrludesifinediasatstiv eligs hb ibymbdiasdnéariable

data areas 18,106 {IXeq r{%FQ%Feﬁt{gjan‘%{g‘ﬂ/e@i{ﬁ|L°t. eff‘agell‘?% %ﬂsﬂ%‘ﬁ% SHE %‘ﬁﬁl‘?ﬁ%ﬁ%‘?%ﬁ&ﬁ’@%‘iﬂn fetect

the tag and inter its three-dimensi orientation felative to the sensor. The data areas ¢contain

representatiGPR BV HEAHREHHIELAAMHE SMHETERAARE fYB4eE YUY BIBIBER PYAEF O PIRALBN, the
tag is renderey ataquesoldtibws obhABEGKRTE: tiktBhdddhien themnte drat 4606 WiysEertxich this yields a tag
with a diameter of about 4 mm. At this resolution the tag is designed to be surrounded by a "quiet
area" of radilfs éG dolg . SjncheTthe quiet area is also contributed by adjacent tags, it only adds 16 dots
to the effectivé diametef DFh& gt 1HE fag includes six targ_et structures. A detection ring 15 allows

the sensing device to' TEARICHSRRENR RS FREVISIPIL RIS deleiBe i seisistuta iy

invariant and batthypsebie glmqpl]r@a@éﬁr&ﬁd'rx@ftarget structures allow a sensing device such as the netpage pen to
detect the tag and infer its three-dimensional orientation relative to the sensor. The data areas contain

representations of the individual bits of the encoded tag data.

To achieve proper tag reproduction, the tag is rendered at a resolution of 256x256 dots. When
printed at 1600 dots per inch this yields a tag with a diameter of about 4 mm. At this resolution the tag is
designed to be surrounded by a “quiet area” of radius 16 dots. Since the quiet area is also contributed 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 to initially
detect the tag. The ring is easy to detect because it is rotationally invariant and because a simple correction of
its aspect ratio removes most of the effects of perspective distortion. An orientation axis 16 allows the sensing
device to determine the approximate planar orientation of the tag due to the yaw of the sensor. The orientation
axis is skewed to yield a unique orientation. Four perspective targets 17 allow the sensing device to infer an
accurate two-dimensional perspective transform of the tag and hence an accurate three-dimensional position

and orientation of the tag relative to the sensor.
All target structures are redundantly large to improve their immunity to noise.

The overall tag shape is circular. This supports, amongst other things, optimal tag packing on an
irregular triangular grid. In combination with the circular detection ring, this makes a circular arrangement of
data bits within the tag optimal. To maximise its size, each data bit is represented by a radial wedge in the
form of an area bounded by two radial lines and two concentric circular arcs. Each wedge has a minimum
dimension of 8 dots at 1600 dpi and is designed so that its base (its inner arc), is at least equal to this minimum

dimension. The height of the wedge in the radial direction is always equal to the minimum dimension. Each 4-
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its aspect ratio removes most of the effects of perspective distortion. An orientation axis 16 allows the
sensing device to determine the approximate planar orientation of the tag due to the yaw of the
sensor. The orientation axis is skewed to yield a unigie orientation. Four perspective targets 17 allow
the sensing device to infer an accurate two-dimensional perspective transform of the tag and hence
an accurate three-dimensional position and orientation of the tag relative to the sensor. All target
structures argtréagundgqﬂé/ (IEar e edlgngrol\r/rg tl'tezlrémmunlty to noise. The overall tag shape is circular.
This supports, amo gs(% ther thi ings, op ag pacﬂmg on an irregular triangular grid. In

combination with the ﬂl.@cwarmmwwm,euarsomﬁé%sc@o@wsmka&r@ara&%rmﬁﬁ flir @@i@rmﬁcss%mn the

tag optimal. fg maxiisg IS sizes cachaatanllsreprageniod br.adadialupdge p e, form,ran
area boundedj% WO radia ||nes and WO CO centrlc CII‘CU ar arcs aYc wedg 35 a minimum

dimension of%@-dots at 1600 dpi and is designed so that its base (its inner arc), is at least equal to this

minimum dimension__The h ht of wedge in the radial direction is always equal to the mini
dimension. Each 4 Nﬁﬁﬁg ?gﬂnﬂsblt g%%qégym)bmﬁiest?%%\feeras%e ed ?/'Sé%mgr%\)y of ﬂ)?’Ztv\\/'\?eséfgléns, e 15
4-bit data syHfoBReGPELCH of the SIX codewords are allocated to the four concentric symbol rings 18a

to 18d in interleaved f grg “\éﬁ ch@clg(ocr%gacgt%lg%ﬂ]at? é{gﬁ% peglo ular pr %rgsgé%ea{r% 10 SI;\he tag.
The interleaving is deS| ne aximise the average spatial distan etween ny two symbols of

the same coa“é/\%FﬁPsiﬁ%%ﬂ?@ﬁﬂﬁﬁ?@%l%‘l@ '@HdR 'tfﬁt@%tY&WMH‘%itﬁh@Uéﬂ'?ébﬁé‘??'\‘)ihoé"’éé’ﬁﬁng
device, the sefsiagpndeisipesitimst bEhalbie tedsdemateleafshofideoftiveviay ieitsrfibiddefivaentireifmater
where in theqggignopmativhal pLigtatiandhds positioned. The required diameter of the field of view of
the sensing device is therefore a function of the size and spacing of the tags. Assuming a circular tag
shape, the minimum deamétes dfdie senispe fisddnofiniewlisneletaiiteesevbe et ef tagys iaetdited \wera

equilateral trighgitlar aiid RS SlmehiEigUEeFid ldartb i@ Hg@ge. Processing and Decoding The tag
image 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 the image sensor, the dynamic range of the
image is detérfrfined (80 20RIBHEQSEAREIDRIHEPEABE I then chosen as the binary threshold for the
image 21. The imagéhs tHdmageresheskitgcearitcodaeenspeahty eomeingtedigsiredhresgisristipes rhdpes 23)
(at 22). Shapgsvwhithuare. (RIS Malhie-papEgs RIVithialipet FiRgirRs asadiserdashit hagizerand

centroid of eag| thﬁ%agr,l,ﬁn%&sg Eﬁmﬂb‘tc% ﬁdpﬁ% SRS Hﬁ fﬁb@@{fﬁs%?e ASNERGIMRYIGE; :gf?ﬂ% for

each shape, and these provide tHe basis for subsequently locating target structures. Central shape
moments ard sy TRes R A N iEAsh S eBTIGH, 'ﬁﬁdo%ﬁﬂeﬂé"éﬁéﬁ?%ﬂé itgefint 6f SehIdB&pect

ratio and rotatiih.are too small to represent tag target structures are discarded. The size and centroid of each shape is also

computed.

Binary shape moments 25 are then computed (at 24) for each shape, and these provide the basis for
subsequently locating target structures. Central shape moments are by their nature invariant of position, and

can be easily made invariant of scale, aspect ratio and rotation.

The ring target structure 15 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 rotation-normalizing
each shape’s moments. Once its second-order moments are normalized the ring is easy to recognize even if the
perspective distortion was significant. The ring’s original aspect and rotation 27 together provide a useful

approximation of the perspective transform.

The axis target structure 16 is the next to be located (at 28). Matching proceeds by applying the
ring’s normalizations to each shape’s moments, and rotation-normalizing the resulting moments. Once its
second-order moments are normalized the axis target is easily recognized. Note that one third order moment is
required to disambiguate the two possible orientations of the axis. The shape is deliberately skewed to one side
to make this possible. Note also that it is only possible to rotation-normalize the axis 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

original rotation provides a useful approximation of the tag’s rotation due to pen yaw 29.

The four perspective target structures 17 are the last to be located (at 30). Good estimates of their
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The ring target structure 15 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
rotation-normalizing each shape's moments. Once it§second-order moments are normalized the ring
is easy to recognize even if the perspective distortion was significant. The ring's original aspect and
rotation 27 together provide a useful approximation of the perspective transform. The axis target
structure 16 g {6, nexX 16, b5I06R15 0 (3L.6%) MAEhing. RIBseRds A, ApRind he Jgnepmaligations
to each shape's moments, and rotation- normaliz ng the resu tpn%tmom hts. Once its' second-order

moments aréoﬁﬂ%%fhti‘é(ﬂ”iﬁé‘%é@et@@@f‘|§féf}§§195ré/@8§fﬂ%é@c‘?q avARR REh O STERS P AHEHRIR s
required to disansiigatethesvingeossitkeientatiomsos trenaxsliZEh ehshapdipagicbbratehetskewed to

one side to pgke F&U@H%S%M%e%%& é\l%@sﬂ&%a@hi%s@uﬂ!%@ﬁ&‘?@i*alﬁst%l(é#%iQ%al?&’.“ﬁ%'i&%i’rﬂ?c@ﬁ%u&@rget

after it has h hg r|n 's normallzatlonﬁ applied, since the E)ers ectiv dlstorgon can hlde he axis
he four. é)(i Pect&ve tari;ets ar [$] en tO be the gerspe ] |st0rte corners aﬂs]%ﬁ%re Q NOWI
target's axis. he axis target's o |g|na rotation provides a‘'usetu apprOX|mat|on Of ag's rotation

due to pen y#i PRITREFAIF prpihbdtpiee firtred et nerireity 7aayerth a3 4o esedbdateer(an30yiGood
estimates of tHaeieINENAR2® eabbopo sitiang BEcfapmpubes hasedagistacirpsmopairspatialaiationships to

the ring and s aidate: e aRRREL ARG LCIRLRNAI NG fiRg.aRddie soteUpratins Bxis Malching

proceeds by applying the ring's normalizations to each e's moments. Once their second-order
moments ar€AEHHa %Egﬁ IEAlRERRLNG H&%ﬁé@tﬁ%ﬂ&&ﬂ%@? B P T S A ARG HE Y EE L losest

to each estlrh}atrelssgdsmmqns taken as a match. The original centroids of the four perspective targets
are then taken to be the F‘Jpectlve -distorted comers 31 of a sguare of known size in tagmgace and

an eight-degree-of-fréSuSIR 5 FaHeRRAE (FRAERPART BESRETHYR FRNG'UAR 825942816 GhRAG-Hsaown
well-understdad icpesition ) fedztiprg thie foige trecsphere tiatbdhvalges spwice jsoised palidnesds irfereRlstert, P,
Fundamentalg of) hextslierdaip iigh@Rch R Ge Y aRinchabd asie e Vb ehSsoRpiéd dhE hieshbld of is

California at ggggﬁl hoTaetﬁE'Fé tgﬁgﬁrgel\l]gﬁw?rﬁrre@g?’§9l516 June 1989, the contents of which are

herein mcorporated y cross-re erence) The Infe tag-space to image-space perspective transform
is used to project (at 3hgeeRCIBKaQuVHItsCEIt Akt RES EHINE IAGhSPASE dRHD IMIROSXHVAGERMIETE dfen

real-valued F%8§é$!/8r‘&§$sH&%ﬁe&ogi?'é%}"r‘é"!}'ilﬁ&”f@&?é%'&b‘ueb@%@@ f&l?dﬁ%ﬁe&%"?svﬁ%ﬁ%%‘%ﬂ&mé‘%ﬁe\ﬂome input

image. The previously computed image threshold 21 is used to threshold the result to ﬁro duce the
final bit valu€/8'P BHESRR'SEH &%?t%{vﬁ"ié)é’?r VB BRI AT MR ACHY G/AL eayeh G P A se B osit
Reed-Solomwncesbdewords is decoded (at 38) to yield 20 decoded bits 39, or 120 decoded bits in total.
Note that the codeword symbols are sampled in codeword order, so that codewords are implicitly

de-interleaved during" @8&?&%&%%8@&”@& 'ﬂr?gst‘é??&é‘toféﬁ% BRA7 LAGEIRT A St AR 58 IFRNE
image whoseweaatacﬂrtshtlmdltlgelimagé igeearahtecomnletet tHael fimgorifofetentad, isnpatduof andorspiesfelltag. If a

complete tagidsonad, faund p@pb@m%wmecﬂ@meem&heﬁrﬁp G0 BRstiiscees gemkfandhrpyrrent

frame. leena %(gneI%ILIJ]IaI’Tt'I% Pdc cﬁs\"/‘?;elpvqﬁogxeaftema IVE graté’gy involves seeking another tag 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 orientation 35
of the pen, is then inferred (at 34) from the perspective transform 33 observed on the tag and the known spatial

relationship between the pen’s physical axis and the pen’s optical axis.

1.25 Tag Map
Decoding a tag results in a region ID, a tag ID, and a tag-relative pen transform. Before the tag 1D

and the tag-relative pen location can be translated into an absolute location within the tagged region, the
location of the tag within the region must be known. This is given by a tag map, a function which maps each
tag ID in a tagged region to a corresponding location. The tag map class diagram is shown in Figure 22, as

part of the netpage printer class diagram.

A tag map reflects the scheme used to tile the surface region with tags, and this can vary according
to surface type. When multiple tagged regions share the same tiling scheme and the same tag numbering

scheme, they can also share the same tag map.

The tag map for a region must be retrievable via the region ID. Th, given a region ID, a tag ID and
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a non-minimal field of view 193, an alternative strategy involves seeking another tag 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 tife pen nib in the region, as well as the overall
orientation 35 of the pen, is then inferred (at 34) from the perspective transform 33 observed on the
tag and the known spatial relationship between the pen's physical axis and the pen's optical axis.

1.2.5 Tag Map Decoding et_%g A rfeev%b?%e'% s 1R and 4R '5%'%‘4@5’%” frapsiormBefore
the tag ID and trh(_e tag-relative pen location can be t?ans ated Into an absolute ocation within the
tagged regioh® fRECNMS BN R T8 geIBsTH hert &g eI <beaaKAGHAY. o Midd bt tsye tagtivtap, a
function whictitmretpsraggh tag ID in a tagged region to a corresponding location. The tag map class
diagram is shown in Figure 22, as part of the netpage printer class diagram. A tag map reflects the
scheme used to tile the surface region with tags, and this can vary according to surface type. When
multiple tagg%ﬁ?egioﬁ%ggﬁyfg?ﬁgr%%sme_tiIin scheme and the same tag nhumbering scheme, they can
also share the same 13§ ARUIBCFHEES GOHMFoF S S 2GiBHTRGE: BUNREHEIE LR D3R HSYIE M9t PR, given
a region ID, eatigy) IDtANstMNEPATZ2SE 86 cadirsthemsfoesi| dtrd aaipdisetpn e anob es rdteidy didcudsedtayy ID can

be translatedistaife @brglirHadsteeaidennaithin He region, and the tag-relative pen location can be
added to the tag location to yield an absolute pen location within the region. 1.2.6 Tagging Schemes

Two distinct surface édoldintiosdhberieng reecoftiintetdast | B athchf whkidransitedrieraegy 8 trstined esedribed
earlier in thisygectioRggthe-pERfeTERE £LadiNg i8¢ RN UseH tacation-ndieglingiviagsaas alreagyn is
discussed. rnati iINg s object-indicati catiop-indicati

contains a b1l DAL e s S AR e, MR %‘%‘3%%9@%%?3%,
yields a uniglie 't B dR iR YR & e N FRseralg Mt [RRgda et it essRAiniRd WiitBE '69'PAis tag
location to yitd dhlg iotatiss ofetifreepamenitiisaltivent@go hufhiccanourrlais uatctasaeternmmineletegtbcation

of the pen rejativgeto @486k INRERGS5leReR R iNQIP agB HarCERIN ASsapdairdpuithing regienR. Not

only is the user ig'r[gcrlﬁ?c&erlﬁrt'g Q:te ig %Igrjtdentified, but a location relative to the user interface element is
identified. Location-indica ing {ags herefore trivially support the capture of an absolute pen path in the

ijone_f_of a particular l?ﬁ%bi@%ﬁﬁf&@ﬁi@%@@&ﬁaiﬁ@aqsljQQtﬂBQiP@FBBQyF@gngﬁ&tﬁiLﬂﬁran%dpe%ﬁéﬁhirdiﬁ@Ct_W
identifies a user ipterface element in the page description associated wit regjon. All the tags in
the von o T R IER SIS Wil Ve e AP e R I ASRE A B S e e den et e |
and thereforesthdiStilsefupianEpleMas e diealb KR ags durefise, testpridalappRipeiiHE iealiBtuRgsotoan
abs_o_l ute pe mqn_aﬂererneytmmrhmmvﬂare sypmsbthemapimermwdei@/mr, B@nopath cpailooig asative
position Sa%n&ﬂ.egdjmﬁya@ﬂ%e%ﬁi&w%m%W%WE%J@%M@QH@W@Jﬁ?red tag frequency, the

displacement from one sampled pen position to the next within a stroke can be unambiguously determined.

With either tagging scheme, the tags function in cooperation with associated visual elements on the
netpage as user interactive elements in that a user can interact with the printed page using an appropriate
sensing device in order for tag data to be read by the sensing device and for an appropriate response to be

generated in the netpage system.

13 DOCUMENT AND PAGE DESCRIPTIONS
A preferred embodiment of a document and page description class diagram is shown in Figures 25

and 26.

In the netpage system a document is described at three levels. At the most abstract level the
document 836 has a hierarchical structure whose terminal elements 839 are associated with content objects
840 such as text objects, text style objects, image objects, etc. Once the document is printed on a printer with a
particular page size and according to a particular user’s scale factor preference, the document is paginated and
otherwise formatted. Formatted terminal elements 835 will in some cases be associated with content objects
which are different from those associated with their corresponding terminal elements, particularly where the
content objects are style-related. Each printed instance of a document and page is also described separately, to
allow input captured through a particular page instance 830 to be recorded separately from input captured

through other instances of the same page description.
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displacement from one sampled pen position to the next within a stroke can be unambiguously
determined. With either tagging scheme, the tags function in cooperation with associated visual
elements on the netpage as user interactive element&’in that a user can interact with the printed page
using an appropriate sensing device in order for tag data to be read by the sensing device and for an
appropriate response to be generated in the netpage system. 1.3 DOCUMENT AND PAGE
DESCRIPTIONS A p ferred emptgdlm ngseraa Qcument an Og%g%descn tlon Iass diagram is, shown

resence o € MOsSt al ocument descrl e I'VBI' er request
in Figures 25 and 26. e netpage system a documentis described at three eve s. At the Most

abstract level tHY ﬁé&?ﬁ"l@‘ﬁ’ﬁt%@%h@?%&% RFaT ChRCATE G AP TR S ITPRFIESF ETAehbS %Wé)e
associated withesomnienbppjectghd40isechits téiktolr)eals siexisiyierphjctisyarby tobjeets; ettheOnce

the documenyjsRENIBEL A CIRERIEEVGTHIR PRATHISHARIRAE S SIAEABJRA G OFHIDAIA R RATIGH AEtdRE 'S

scale factor referlgelgu & trkllrete ocument is paginated and otherwise formatted. Formatted terminal
elements 835\l iN'SEMRE CASES be associated with content objects which are different from those

associated with their A%mgmqb@gﬁeﬁr@@zaéo%%m%massa%ﬁlwlﬁa&xdvxda@{%mpﬁ&ﬁtenémm.@ﬁe
style-related, Eac“d?”@éteo ”St ﬁ‘%‘?ePnﬁ.ﬁ‘aPe? mte@ﬁfga P@%ﬁal?éé"e? escribed, EFg)%n?Eer% 1 allow
input capturea rou a ar ICUlar page instance t0 Be vecor se ara{)te'l rom in ricap?ured
through othetf‘?rh’é‘ﬁanﬂe%,défﬂftﬁé@éﬁﬁéeﬁ@géfd%b?lﬁiﬂ%ﬂﬁs WA%@QegﬁslanFF@‘ﬁr@%%nce of the most
abstract document de{-_\sgrlcptlo on the Qé\lge serveratllowfgrmﬁ rto re St |?c%9?¥50fad cument

. . instance rresponds d] a Se LP g%
without being forced o accept the source document’s specii cforma e'usér may be “requesting a

copy through"&i3arRates s iftRIre o egRNdiZe, FOPExeRsTHRIOT B vl die dymefied slesumpe ForfirRage
formatted doestmergadesarniptonsogltheipage sear viepaidawsithecpagespyeaDiooaffitientygater pigt user

actions on g RAFHCIAS: BEINERH BadEn HRIRARR L AOCHINEN, B o paRsRiR lashflformatted page

descriptions 5, each of which consists of a set of formatted terminal elements 835. Each formatted
element has a spatiabexterntsen@onesss drn sthef pageal Ekiscdefingsd g3 activdearednshinpoilgleiments

such as hyperiinks RachinR dieldR: frdasiment NSRNGK SRhreTeSPRNdSIRAilRIRABRDLQRLMent

834. It consists of atset o{ég 55|n%tahnces 8 0, each of WhICh codr e Ponctis to a page Qchrfgtlon 5 of
the formatted aoécsuam%r}? ‘BAC pa\é’éclns nce 830°§eEch gé:eaaglnagle quqaﬁeepe))r(fn e rﬁe' page and

records the (BERIESHTI BOOETSBURERSHISEO NRAge IMFRIEen A8 PEME jRaRN6t EoealRSh VSN dar iftatic
represents acRoppduchpagaaesiested in isolation. A page instance consists of a set of terminal

element instances 832. An element instance only exists if it records instance-specific information. Th,
a hyperlink instance éXigt8ifareeRYPHERNHR &RAHTRREES P iy PrEErRIg BT BHs AdEIE e SAMRER is
specific to thexpagednsianas) ende-a Beddansiancea exists2ionastialcielemant daecadseld srerREssNpuUt

specific to the; page IBSIARGH I B ABA D tIRRRNGERASH S WHEH SLOANE VS led RIRHG BleRaRLgSuch

as textflows.
element 849 with an associated image element 856, a 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 an
associated audio clip object 859, or a script 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 digital ink captured on the

page which does not apply to a specific input element.

In the preferred form of the invention, a tag map 811 is associated with each page instance to allow

tags on the page to be translated into locations on the page.

1.4 THE NETPAGE NETWORK
In a preferred embodiment, a netpage network consists of a distributed set of netpage page servers

10, netpage registration servers 11, netpage ID servers 12, netpage application servers 13, netpage publication

servers 14, and netpage printers 601 connected via a network 19 such as the Internet, as shown in Figure 3.

The netpage registration server 11 is a server which records relationships between users, pens,
printers, applications and publications, and thereby authorizes various network activities. It authenticates users
and acts as a signing proxy on behalf of authenticated users in application transactions. It also provides

handwriting recognition services. As described above, a netpage page server 10 maintains persistent
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A terminal element can 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 element 843 can be a style
element 847 with an associated style object 854, a teiétflow element 848 with an associated styled text
object 855, an image element 849 with an associated image element 856, a graphic element 850 with
an associated graphic object 857, a video clip element 851 with an associated video clip object 858,
an audio cllp lem 52 with an ociated audi cI| jec 859 scr element 853 with an
mosociated ST AL SRR A B BSRe AL R EIE TRl Bl R SRR o S
which is use&FWrﬁe%Fd‘%iHU”é@ﬂ’QP‘?hW E%ﬂﬁtlﬂ?@ﬂcﬁﬁwstﬁ%e PR SHMEHATBERBE 4i5plPHs a5 difitcnput
element. In thegepirsfee diforniuof theectagerninteyssdatnptape 8drltisiashoni dtechpwithigagiypagerinstance to
allow tags opibeRAIRJPIDS dranzlaied: RiRileealirRs QR i RePHE Corledhohhlly Pl PAGE NETWORK In
a preferred embodiment, a netpage network consists of a distributed set of netpage page servers 10,
netpage registration genvpegellD, seetpaifenlDcgerdecstdt stpage dgoplidatidpseierbdidahetipage
publication sgsvesseldidrdHsipags RERIRS 601 connected via a network 19 such as the Internet, as
shown in Figure 3. The netpage registration server 11 is a server which records relationships between
users, pens, printersAapphgaionsrarses pombligetiein3istiokedth dleipy Sysitho (R28S) varionganetwesk\activities.
It authenticat@@éége;a@e aRGAGHD A% RBINGPER @R hﬁba%@ plruthrntigalied YRes R BRIANE 3bRn
transactions. It also provides handwriting recognition services. As described above, a netpage page
server 10 malnfialns persistent NPA122-SG 18 information about page descriptions and page

instances. The netpagediebvepkivaabidesany DdseRer wiade:s FRiNBISe RASIAPIIA6S ﬁ%@@ﬁ‘éeOf

page instanceg,; 3iNEe 2 03 e%ﬁ%‘?ﬂc IR ANt '.Qr]SpUEFs Ry YRMEs Tor Sach é’e%nnr[‘ ances glients

such as netpage printers send netpage mput directly {0 The Approprate page Ser & page server
interprets an§F¥TERiRERHEIRATECI the descrlptlon of the correspondlng page. A netpage ID server 12

allocates document IRst 51 on demand RIQY] ide d-balancin Page seryer via its |
age Servers can be ’h (11 variety ornetwork serve atfo rom ma cé I'ers Suc a.i
t lﬁ or similar, to

allocation scheme. A netpage printer lses ternet istributed Name ystem
resolve a ndfAddpllEaessd ?ﬁ‘iog”dﬂé\’}?@%?ﬁt%?ddFé@%%?%@%%’fﬁ?ﬁ@@%ﬂb@é\%?%hﬁ@ﬂn’*@rﬁﬂe
correspondinsgrpacp hnditniceed Avaeipageeagplocatitms erat ol Bei fuec s@aliey mdvidkd g stepigteractive

netpage app&m%a@.cﬁamﬁm&%omwimvewWrwereléemm@ep IcRtions anveliWBichoprRlighesy
netpage documents to nTt;r)lc?g J@rlnters T ey are described in etail in Secltlon 2. NeBpage servers

In,a_ netpage | as a,net n a CO uter workstation, or on a local
can be hosted’on & variet OrK Server pﬁa 10niS rom manu%acturers SRH'AY

Hewlett-Packard, and Sun. Multiple netpage servers can run concurrently on a single host, and a
single server.san betdistibwied presnNumber of hosts. Some or all of the functionality provided by
netpage servers, The netpage printer 601 is an appliance which is registered with the netpage system and prints

netpage documents on demand and via subscription. 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 security settings in non-volatile memory, the netpage printer contains no
persistent storage. As far as a user is concerned, “the network is the computer”. Netpages function
interactively across space and time with the help of the distributed netpage page servers 10, independently of

particular netpage printers.

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

appropriate page servers.

The netpage publication server optimizes the segmentation of document content into pointcasts and
multicasts. After receiving the pointcast of a document’s page layouts, the printer knows which multicasts, if

any, to listen to.

Once the printer has received the complete page layouts and objects that define the document to be
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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 a netpage printer, in a computer workstation, or on a local
network. 1.5 THE NETPAGE PRINTER The netpage Printer 601 is an appliance which is registered
with the netpage system and prints netpage documents on demand and via subscription. Each printer
has a unique printer ID 62, and is connected to the netpage network via a network such as the
Internet, ide%lrl%géaa bro%qp]%rad coglnrtlection. Apart from identity and security settings in non-volatile

it can Pr ocument. . . N
memory, the netpage printer contains no persistent storage. As far as a user is concerned, "the

network is the computes priNetRagesLmatipntsibie raetivelypactessusRaeeiaid timeinihithe Help of the
distributed netpage e servers 10, independently, of. particular.netpage printers, The netpage printer
receives sut o S S B S B RS i RE RO
distributed iP#¥6°parts: the page layouts, and the actual text and image objects which populate the
pages. Because of personalization, page layouts are typically specific to a particular, subscriber and
S0 are pointeast o the SUbLA IS pratG Vi @%ﬁ%ﬁg‘ﬁ%@%ﬂg%géa%teevzvaé'ﬁ_ﬁroefx%aga38.%%53'3”8%%';5, on
the other haftf8281% &79i€AN{ngHPARMEEVITIARB hEE SBIRE B STSPRICE &RAFE GEIR 45016 HINibSereEts'
printers and tises appnopriedarppagydlde versupldxedngipaggiputdication sawistrodptknizgsdeessegiientation
of dOCUmente&%ﬁ?@ﬁﬂ@%@ﬁ%@ﬁ%&ﬁnﬁ@& i%&i'ﬁﬁ@%rﬁﬁ@rﬁi%‘twﬂg Jbé?aﬁ&{'_%ﬁﬁesﬁmtr%éég’ﬁi&ﬂé%ﬂﬁﬁ page
layouts, the Brlr_lter knows which multicasts, if any, to listen to. Once the printer has received the
complete pagrg'fgffouts and objects that define the document to be NPA122-SG 19 printed, it can print
the document. The pBRterdAsteri#Ra AdPPMERIEAMNE SV RABET BIITULANRLMRY R0 Sifles of

the sheet. It coniging duplexed print engine controllers /60 and piint.enaines ullizing Memjel
printheads 3 o1y purpose. The prinhng p?r&cess onsi&t€ of two ecou&eqa stages: rasterization

of page desdHstiBrDAR 1B RfrsiB9aHaep AR AL dEisa genrinagses. The raster image processor (RIP)

consists of one or moye stand&rd DSPs 75 ru[gi?in in Pe%{allfel. Th?/lduplexeﬁsé) in% eg ine controllers
|

[
consist of custom proce%rs”grlsn A€ ngt)?[r)g\rr']n ,n dPand prlsh? ﬁgﬁeer'imoarlegsé)gﬁ'ﬁ real'ti i sri/nr%%r foRized

with the opePalIbATST tRECpTAtIANBASYHASR BHiRtaeslEhrSoPTiPHBIS AdPRITal|ddstaNI RIPRAStIMeR halde the
option to printjipgs asiagt Hreadyswipiivendacikdniencaltapmgh thisdesttitistggs hothemnuwse empey areas

of the page. AUHBLINSHS HIPFIERNAYGE Y RIMBtEh: HBGHRARAIR AR LR GRPALERtheY &e stil
classed as netpages. A normal net age Prlnteré)rlnts netpages on sheets of paper. More specialised
i el

netpage prin da%c/urﬂ?'i]ﬁf BHiGHh SR at%q.]rfaces, such as globes. Each printer supports at
least one surface typ?i’g@@q shows the netpage printer class diagram, reflecting printer-related information maintained

by a registration server 11 on the netpage network.

A preferred embodiment of the netpage printer is described in greater detail in Section 6 below,

with reference to Figures 11 to 16.

151 Memjet™ Printheads
The netpage system can operate using printers made with a wide range of digital printing

technologies, including thermal inkjet, piezoelectric inkjet, laser electrophotographic, and others. However,

for wide consumer acceptance, it is desirable that a netpage printer have the following characteristics:

. photographic quality color printing
. high quality text printing

. high reliability

. low printer cost

. low ink cost

. low paper cost

. simple operation

. nearly silent printing
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supports at least one tag tiling scheme, and hence tag map, for each surface type. The tag map 811
which describes the tag tiling scheme actually used to print a document becomes associated with that
document so that the document's tags can be correc8y interpreted. Figure 2 shows the netpage
printer class diagram, reflecting printer-related information maintained by a registration server 11 on
the netpage network. A preferred embodiment of the netpage printer is described in greater detail in

Section 6 below, witm rﬁafﬁ”ﬁnce to Figures 11 to 16. 1.5.1 MemjetTM Printheads The netpage system

. ng speed . - 0 . . :
can operate using printers made with a wide range of digital printing technologies, including thermal
inkjet, piezoelectric igkjetatasgiualestisaphgiagimphic, and others. However, for wide consumer
acceptance, it is desirable that a netpage printer have the following characteristics: photographic
quality color printing conpgetderalisetesxt printing high reliability low printer cost low ink cost low paper
cost simple operation nearl silent[printing NPA122-SG 20 high printing speed simultaneous double
sided printing complg‘gtpf’&?‘ﬁ/cf’ﬁﬁwp ' power consumption No commerecially available printing

technology has all of (ReskHbaMRE RGNS TRiRNRAIR Iy PredHGon QT RIinterswth these

characteristics, the present applicant has invented a new print technology, referred to as MemjetTM
technology. MemjetT™ inahleltopratuet enmd pdniskjeitbetisn ohagytetivgdsi ncosperatespag ewsi diepeintheads

faprl_cated Uﬂ&&lMFE&%F@%&’,%?&F%@%Q{é"hﬁé/rﬁf&m$e€M§%§)l\ﬁ€ﬁ]‘ém'%%ydrdﬁlgﬁlﬁ‘é‘n%ﬁd%hﬁ]W%%%ﬂﬂ!}? _
printing element 300 of a Memﬁ ™ R]rlgldthegd. Tgle netqrw).a%%I vvtallrﬁn ter | corgaogﬁgs S (?8?6?§)nntmg
elements 30030 TSP RY AL &Y Mo L R A R R P O RS R G SRR SUGYTY SHiee W an,
magenta, yelsie BIatrWaneneif areiniH#emast iR Phs Mepiet” t entiitah d narrRiPRIR X BIREr TRYERIMATNg
element 3001ssgqoiaxingatehentslEdomecioms: ksog dpy pagewider andew lidteArraiy srotdhesatpstntingrekements

are formed of.3 SiliGaR SURSH BigR Ok RALARGAPY AAS MG B iaRihPRIRHANSIRE timing, and drive

circuits (not shown). Major elements of the printing element 300 are the nozzle 302, the nozzle rim
303, the nozzle The printing element 300 is approximately 110 microns long by 32 microns wide. Arrays of these

printing elements are formed on a silicon substrate 301 that incorporates CMOS logic, data transfer, timing,

and drive circuits (not shown).

Major elements of the printing element 300 are the nozzle 302, the nozzle rim 303, the nozzle
chamber 304, the fluidic seal 305, the ink channel rim 306, the lever arm 307, the active actuator beam pair
308, the passive actuator beam pair 309, the active actuator anchor 310, the passive actuator anchor 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 beams pairs are anchored at their respective anchor points 310 and 311. The combination of
elements 308, 309, 310, 311, and 319 form a cantilevered 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 clearly show the ink inlet 312 that

passes through the silicon wafer 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 in the nozzle chamber by surface tension at the ink meniscus 316 and at the fluidic seal 305

formed between the nozzle chamber 304 and the ink channel rim 306.

While printing, the printhead CMOS circuitry distributes data from the print engine controller to
the correct printing element, latches the data, and buffers the data to drive the electrodes 318 of the active
actuator beam pair 308. This causes an electrical current to pass through the beam pair 308 for about one
microsecond, resulting in Joule heating. The temperature increase resulting from Joule heating causes 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 between the two beam pairs. This stress difference is partially resolved by the cantilevered

end of the electrothermal bend actuator 320 bending towards the substrate 301. The lever arm 307 transmits
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chamber 304, the fluidic seal 305, the ink channel rim 306, the lever arm 307, the active actuator beam
pair 308, the passive actuator beam pair 309, the active actuator anchor 310, the passive actuator
anchor 311, and the ink inlet 312. The active actuatofleam pair 308 is mechanically joined to the
passive actuator beam pair 309 at the join 319. Both beams pairs are anchored at their respective
anchor points 310 and 311. The combination of elements 308, 309, 310, 311, and 319 form a
cantievered glegiaiheima) bend asialera? G EiuIe 18 S00us  small e e han AL LRI
elements 300, including a cross section éi of a printing element 300 The Cross section 315 1s

shown withothoMkintb' YeaiP B HEaTR s KPS fOFHYSas IR Stigh Hiiagie SPAWARSR S tigures
19(a), 19(b) mkdnd9fck shewo thidgeperatiogleyrhe3od ardviamsjbETivk prénting elermientsBeiittigureslitda)
shows the quiggcentrResitipnehine 4pk meniscus 316 prior to printing an ink droplet. Ink is retained in
the nozzle chamber by surface tension at the ink meniscus 316 and at the fluidic seal 305 formed
between the nozzle chathelbenBCdard ttaddak eivaAtfedndrB03 8GN lbgrinting32h epmath@adi@MO S

circuitry distriuiies eataliomdberaineRgindcarpioler tRothe-G et Pipting element. dadshesthe
data, and buffers tlr%?cd%% r'%o grive the ele ﬁro es 318 of the active actuat%]beam a'grlgo& This
L@,

igure e chamber Is refilled by the action of rface tension at the meniscus . .
causes an electical eurrent o passtﬁwrough the beam pair ¥ Tor about one microsecond, resulting

in Joule heating. Thedgmpayatbiie nesRase e HHRAS B MaUagaingcamsesytner e gmdRal 308 to

expand. As the passive actuator hbeam pajr. 309 is pot.heated, it does not expand, resulting jn_a stress
Cforence beli B D Bt Ty Pl S e SR R P bl erea
end of the el@étdthiFRTal Bt ANHEAAMYPESRY BEIPRPRIR AY RO YRE ReESer eI IMTadd R IR P B0 7
transmits NP8 22eSGnRdathiss e cvesneintetoighaen prztiachianabe B0 4rifing thozixleotihaon bees3d4nknoves
about two migrans; iR theiRasitios shown in Figure 19(b). This increases the ink pressure, forcing ink

321 out of the nozzle 302, and causing the ink meniscus 316 to bulge. The nozzle rim 303 prevents

the ink meniscus 316rtramtspriadiaglacidss thiethsyniatbead fdhagozziecohamirzte 3Ddrd Agatire330 is

temperature gf the Qﬁﬁ%ﬁﬁﬁéﬁ_%sﬁﬁl@ FABALRIIZRS IR AGAIOR BARIMIRS 10 3is QHRINGE pasition.

This aids in the bLea}I1<- of_tpe ink droplet 317 from thﬁ ink 321 in the nozzIF chgmber, %f‘ skhg nin
which the, in i]‘T(ree revent the no%zFI uard holes 331 from etcﬂﬁnén% ocke

. theou roplets ar. 2o
Figure 19(c). MUY AR TRYSS PL by the action o surface tension a eniscud316.

Figure 20 shesres Bbeegridlier e¢taipfilitree at BHOTPRdShrRUgTHR v 33 anfeeiy i BF feezlsrabertialess the
full width of theingpetidtypoatye 1tk sxniim thanditechaonisqbrdihesegmanhspowen itSdle4 mm long
(about 0.2% of a complete printhead). When printing, the paper is moved past the fixed printhead in
the direction1852. ThE'prNetRaael feis 6 rows of interdigitated printing elements 300, printing the six
colors or types of ink Teelppive dehyintheevitk dnteésaddade hewprategiithie tragileoswtage wihthie prisdwead

during operatiap,, g npzzle ﬂ»%a{cgc%ﬁﬁ%raﬁc?’gek%dé‘i(?ﬁét:%ﬁj%ﬁgfﬂée}r[?ﬁi%ﬂagg%q/i%‘éﬁ%@ég 3. FRE FAgh

nozzle 302 there is a corresponding nozzle guar _ ) ) _ _
sensor is a solid-state devicé provided with an appropriate filter 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 capture human handwriting (i.e. at 200 dpi or
greater and 100 Hz or faster). Information captured by the pen is encrypted and wirelessly transmitted to 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 a normal marking ink pen and as a
non-marking stylus. The marking aspect, however, is not necessary for using the netpage system as a browsing
system, such as when it is used as an Internet interface. Each netpage pen is registered with the netpage system
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 determines its position and orientation relative
to the page. The nib is attached to a force sensor, and the force on the nib is interpreted relative to a threshold
to indicate whether the pen is “up” or “down”. This allows a interactive element on the page to be “clicked’ by
pressing with the pen nib, in order to request, say, information from a network. Furthermore, the force is

captured as a continuous value to allow, say, the full dynamics of a signature to be verified.
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through which the ink droplets are fired. To prevent the nozzle guard holes 331 from becoming
blocked by paper fibers or other debris, filtered air is pumped through the air inlets 332 and out of the
nozzle guard holes during printing. To prevent ink 3222from drying, the nozzle guard is sealed while
the printer is idle. 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 decode IR position tags

from a page via an ir%\ge sen or..Thq imagg sensaqr.is qsoli -stat de}ﬁiceegrovi(ged with an
. . en determines the position ang orie tation of ItS nip” on Ed”l aﬁ% élma ing, in the .
appropriate filter to permP[ sensing at only near-infrared wavelengths. As described in more detail

below, the sydtah{ RSB tE BB Wbt ffgeribiie YiFBON AL HifecasEHAR BeahiHIdm AP EPMRUSBle to
sense tags ahapssiffeniefntheatid telatiaptotechagfiam Harndwivtit ge(srectave 20 dlion on the datgedanpad@ddHz or

faster). InforpahiRgderriyreciptneRen KraghRiehand witklessb Fangmilest Bihe RENTR (Qr base

station), the printer o1 base, stafion Iterpreting the date with (espect o f1c (known) page siugture.
The preferrecfe bodiment of the ne?’p%g% pen operateg Both s d Kormal marﬁmg In pgn and s a

non-markingestsaai89 TREHEHAEP ALRB FeaMERR &V EPCIETR HRTIMEEBS ERSPFRHASING the netpage system as a
browsing system, surgh as.when it is used as an Internﬁslgggrrifac?ﬂﬁ%%h n rta(a%gngsetgl Ol‘sarse(1 istered

. i lative t .
with the netpage system  and has a unigu a%eeaﬁe@pé%? gure 23 stiows ha'Re Paye pen class ©

diagram, refl&fciirtySHEReFRaRISHAGPPRHE PesRantaRTcy BPH YR BEbHSepTeleEd BNtk e betele
network. Whean-aitbannil idkeaeataciaygid withetpage, thapentideiepa aseis/ pasiimneanmdcadigetation

relative 1o the, pageqel RS RIP:IR ABRRR LG A dbrmMSRERON A thadorce on the nib is interpreted

relative to a threshold to indicate whether the pen is "up” or "down". This allows a interactive element
on the page to be “cliekadielwggppessing avitintbeeon $0b adsooade mio iegueatgseyysaforpaddiorcdom a

network. FUIRepRiQre, s fOERS 15 CRRMHER S ARaAGAninY sl S denllonscsa: Ih& fikfiwaamics of a
signature to be verified. NPA122-SG 22 The %(-j-n o(l)gtermln_es the Posmon and orientation of its nib on

the netpage B fha g AeCHSFEH PSR, AR BB T8 B tise BEy & NG I S e Rib. 1t
decodes thestielgreaptuigd tiedob die peneiatiyre o tokp LA arerlofrértige thithdetergtfddniriaerbestierved
perspective gistaidioman dhe imagaditagr@achiprakarovd s gaematiypalithkadaeniaptics. Although the
position resolution of the tag may be low, because the tag density on the page is inversely
proportional to the ta§asizeenthres BeljligtetoFB4itIonN i RikieH ROHistdhipfPenRRIRR tHehh 18RRI
resolution regdiseduio naegu iaie daanoriing reaee Bitianarkt gt DR:etative o -t aEHageua b aaptured

as a series of SaKes /s EONEIFIHOfif SA0YSNCROL IR @MIPeY RELRGSHRNSO P RAYE:

initiated by a pen-down event and completed by the subsequent pen-up event, A stroke is also tagged
with the pag@RH8H b d e WHEHEU S HELLFLIT URARGES: IDRILHRUHERIHB M nib syie
circumstancessofiaiat thith dereiment oibnfenkesicehigrsirvkegiEapi mretpange wtrihaasrant olretites@lesstion 826

associated veitbils alawisgidhe HRIIRPERYR RRYUAAGHRRSTD apelationgfite,/hewggtaction is
timestamped to allow the system to discard it after a defined time
Whenever the pen is within range of a printer with which it can communicate, the pen slowly

flashes its “online” LED. When the pen fails to decode a stroke relative to the page, it momentarily activates
its “error” LED. When the pen succeeds in decoding a stroke relative to the page, it momentarily activates its
“ok” LED.

A sequence of captured strokes is referred to as digital ink. Digital ink forms the basis for the
digital exchange of drawings and handwriting, for online recognition of handwriting, and for online

verification of signatures.

The pen is wireless and transmits digital ink to the netpage printer via a short-range radio link. The
transmitted digital ink is encrypted for privacy and security and packetized for efficient transmission, but is

always flushed on a pen-up event to ensure timely handling in the printer.

When the pen is out-of-range of a printer it buffers digital ink in internal memory, which has a
capacity of over 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 a pen is communicating with at any

NPA122-SG



period. The current selection describes a region of a page instance. It consists of the most recent
digital ink stroke captured through the pen relative to the background area of the page. It is interpreted
in an application- specific manner once it is submittec?®o an application via a selection hyperlink
activation. Each pen has a current nib 824. This is the nib last notified by the pen to the system. In the
case of the default netpage pen described above, either the marking black ink nib or the non-marking
stylus nib is cyrrent, IEach pen also has a current nib style 825. This is the nib style last associated
with the pen'by an appllcatlon e.g. in response to the user selecting a color from a palette. The
default nib style is thepibr&tylenssneiaterdnaidn e eub@nt HikDHokEs SRRbHEE:BWOMEAeRAk are
tagged with {he &HEE%% TPb style. When the strokes are subsequently reproduced, they are
reproduced in the nib style with which they are tagged. Whenever the pen is within range of a printer
with which it can communicate, the pen slowly flashes its "online” LED. When the pen fails to decode
a stroke relative to thegrages inEroamonarily activates its "error" LED. When the pen succeeds in
decoding a stroke relativetndhgripagelitanomentarlytiagtyvateskisronoke binRoAwsetie peaakanptured
strokes IS refeied s flglal ineriolia) mlfafgramhs‘?p@%sréw thenclglahexeenas of danings and

handwriting, for online recognition of handwritin or online verification of signatures. The pen is

wireless andr@Pé{?{E?Wrtéuahgﬁfaﬁ R 18 ?-?é"’tﬁél&?és Ot URe of L SRRy e"‘?-%d?adn??ﬁ“laﬁe& &R tted
digital ink is elsoeyptetefdetgirngdyarang dwieatiop ahtepaltekivgipesitifoine ificieenerasiahvigsitn, ees is balways

flushed on adpenmapeveRtdQiRNEHes intehithandiiRginthevmintersyiee vithee pssiseykwefrasnoe of a
printer it buffers, GIH ik m&waaddms%mfo{ﬁg {BL%“ 5&%& AnGPReGRPTRYE |ntse{lllenwﬂ)}é£§§n95§§£genuous

handwriting. When the gen iS once aI[%aln wit T a printer, it transfers an ere ital ink
A pen can b&FR& &L 4t WM EASTHE D EFOE B’rltﬁfe%’eBﬁff’ﬂegéﬂ%@a%ﬂl%f%c?ﬂ‘ﬁﬁ%@f&@érlr‘i‘rh?-?f Sges
both on papetr@adtien teepnatbvody, dlrdsiiangelyhinaddete & the/ I hapr rsger serpe im isscechenBavic atipgavith at

any NPAlZ?c&%@%fPﬂUﬁ%HJ@F aamaaeomﬁfsﬁrsﬁb@mmﬂm%p af finpends draeriReddn.graates.getail in
SeCtlon 6 be’OW tvyeqe % Ogeer(]?%es t Fl%res %orﬁsjénd 1 elélEi:rtEA pICéIi}leEtOI‘ed Tewn\e're gl’? tFeir:P?ge prlnter
601 receives data re atlng 168 StroKke Tom the pen TOTRAel pen Y USed 0" iRteract with 2
netpage 1. TH&etded data 3 of the tags 4 is read by the pen when it is used to execute a movement,

such as a stroke. The[\ﬁ]at allows the |dent|t ?ﬁ’ p&(‘%:)gcr%c%larepage and %somat din era ﬁch

age Server recelve retrlev S e cr |0n
element to be determingd and an haication of the Telatve positioning of the pen relative to the page to

be obtained™ HEKAAREHEEC S T8 IPAMSITIREEY ShipRiatssHUREMR e sk aerseis thes HNSOIHe page
ID 50 of theistnpke tirtartheindbonoadtiresgpobtie netpagepage server 10 which maintains the

corresponding page
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 object 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, to 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 also trigger the activation of an associated hyperlink.

1.7.1 Hyperlinks
A hyperlink is a means of sending a message to a remote application, and typically 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” flag which asks the system to
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 favorite or appears in the user’s history. The hyperlink element class diagram is

shown in Figure 29.

When a hyperlink is activated, the page server sends a request to an application somewhere on the
network. The application is identified by an application ID 64, and the application ID is resolved in the normal

way via the DNS. There are three types of hyperlinks: general hyperlinks 863, form hyperlinks 865, and
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instance 830. It then transmits the stroke to the page server. If the page was recently identified in an
earlier stroke, then the printer may already have the address of the relevant page server in its cache.
Each netpage consists of a compact page layout ma#itained persistently by a netpage page server
(see below). The page layout refers to objects such as images, fonts and pieces of text, typically
stored elsewhere on the netpage network. When the page server receives the stroke from the pen, it
retrieves the.page dgserRkoRsioaish, he:SiTels applies, apdAstenmingrwiich lementalihg pace
description the Strok& Intersects. _ft is then able to int rpret the stroke in ﬁ'u_e context of the type of the
relevant elerARHISRLR1iERY $ERSHEIE APHETENTT R SEATE S dPIA thRey It tivRiB the CRessRIBHIY F5%iton and
the subsequendppbcatin. posikictivahgpbdittk lebsithtin come sslavatnakiappticaton.abjectwbickeis@ctivated
by a click tygigalhs FesHdiEaRom GICK 17 B, actinalgde, anchatcaeingly rauanagi;Rin d&iﬂﬁ&rﬁﬂinﬁhe

failure of a pen actijon, such as a "sloppy" click, to reqgister is indicated by the lack of response from
the porrs ~ob LS S eI 4 R RIS LR B ARG 4 TSR 1158 HECE PRy Rk
and form fiel@er A PP SURTH & RSARYEIR BERRIEQD trigigertittdodbeivrieniiof an associated hyperlink.
1.7.1 Hyperlinks A hyperlink is a means of sending 3 message to a remo licatjon, and typically
cicits & printedt respOle LA o AT Ron B R iy TRt B o 71
which handI@a%aMRaRGS AGFHiSE Y PERIHRK HSRARE ADPSUSWHIE HacrariondD 4ia HewisyIHR foarkc splieation,

an "alias requbrepblilagnyvhickxasks dhrenhsysberato omehiile thechiserisaampicationpaliassily bplitatie
hyperlink activatioiy Aad agescription which is used when the hyperlink is recorded as a favorite or
appears in the user's history. The hyperlink element class diagram is shown in Figure 29. When a
hyperlink is activatedTtheypagedetxehsgndsarsegarsidosan iapptieatomgorievatiers onTiresysietwork.

The applicatigg igddenUfiachDYran ARRIGAKORP iRda.REdh 6, aapmwaaﬁ}_;aam( i§cfﬁ§ﬂ]¥egtli1'au§}eip95mal
way via the DNS_ There are three types of%h%Perlln_ks: eneralﬁ%gger inks 863, form E%/ﬁjer inks 865,

and NPA122 8813 "Ga S IRtk L BB 3 0 BWRTSC G IS Y6 APGLRISRAT IG5 arink e aftem
implement aifelgirs s fbteetiVintetth eRItUIRIEMDeDIFRY\GHDNSly signal a preference to a server. A form

h link submits th ding f to th lication. A selection h ink s| its the . t
yperlink submits ecorrerﬁﬁk%g ing form to the application. A selection é¥|ot|erm upmits the curren

. . A hype ro 66 IS a,group e ag an asso ed e¥iInkK,,as, snown In
selection to the appllca%’n. urrent €8IECHB contains a single-wor cca'of eXt,Sfor example,

the applicatiGi9yieadL rétofmiBPei RefesoapEct Gy fitkhelgieindn thicoroerdtes meamirigBidigsractried ctéet in
which_ it appeaiiH _raaivaad{mslati@p‘einmea gﬁfﬁe(@ntd@n@wa@&s&mh;}w@mkﬁmaﬁymmmhaémmm@d by
what informatign,is, SHRMIKE,IRE ARBGAESR WA S AUGHPORNG I REH DK IRSIRARISRAFRGErS 2

transaction ID 55 which can be specific to the page Instance on which the hyperlink instance appears.
The transacti8M it PR AR OB EtifRY HISHETS HhESHIPIRBRRSH TBIPEREMHHIE LB SIIRY tart: of
pending puraethasdspph iirretineschivitierplore bragites agplisatioeurs.

1.7.2 Forms
A form defines a collection of related input fields used to capture a related set of inputs through a

printed netpage. A form allows a user to submit one or more parameters to an application software program

running on a server.

A form 867 is a group element 838 in the document hierarchy. It ultimately contains a set of
terminal field 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 elements 845 of the form. Each field instance has an
associated value 871, whose type depends on the type of the corresponding field element. Each field value
records input through a particular printed form instance, i.e. through one or more printed netpages. The form

class diagram is shown in Figure 32.

Each form instance has a status 872 which indicates whether the form is active, frozen, submitted,
void or expired. A form is active when first printed. A form becomes frozen once it is signed or once its freeze
time is reached. A form becomes submitted once one of its submission hyperlinks has been activated, unless
the hyperlink has its “submit delta” attribute set. A form becomes void when the user invokes a void form,
reset form or duplicate form page command. A form expires when its specified expiry time is reached, i.e.

when the time the form has been active exceeds the form’s specified lifetime. While the form is active, form
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on behalf of the user. The system includes 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 dedta" attribute set, only input since the last form
submission is included. The system includes an effective return path in all hyperlink activations. A
hyperlinked group 866 is a group element 838 which has an associated hyperlink, as shown in Figure

3L When inpul ecits {1rpual, 2y field clement I (he:graup. e upedink 844 assasiaterbuith the
group is activated. OhyperTiPn ed oup can be used to associate ype_r?l_n behavior with a fie d'such
as a checkbBx rilexah Raso SN BBARTRCEAHIVEIM treéersibimiubBitsohttrienedor aveiRTMyBerlink,
to provide cemtiitdasninperttte armappicaticr frzanithgeetdrenbiuseditdtsapioontsatiblagkboard”
interaction model, i.e. where input is captured and therefore shared as soon as it occurs. 1.7.2 Forms
A form defines a coll&@HbRET VI3t SABATHETa! GekttbeRn it d denstated Seorifptis PHYHgH
printed netpagmeioAhistony. JihgvatovLsierutahs ldestivasienof afore iparanietersine pmi@pleakdumgbftevare
program rungon a server. A form 867 is a group element 838 in the document hierarchy. It
ultimately contains a set of terminal field elements 839. A form instance 868 represents a printed
instance of a form. It 8tngists ofptusetesfliieldnkRaitesk3F0 whicts chrrespinkiarthel fistdea@apents
845 of the fogm_,- &%Bfﬁﬂlféh%&ﬁﬁﬁ%fﬁ%t%’ﬂ s@ﬁ&%ﬁiﬁ%@@?@&b@k&%ké’%%%ﬁ%%Hﬂ%ﬁ{bé‘d"s‘eﬁype of
the corresponding, field element, Eachfieldyalue, tegords,npktinfoud & padiylarprnied form
instance, i.e. ?ﬁroqg  'One Or more prin e&cne%pgges. PreYorm Crass diagrant’is shown'in ‘ﬁrgure 32.
Each form inSfifd8 Hegesddtatus 872 which indicates whether the form is active, frozen, submitted,

void or expired. A fory i3, aClive, When Jé%ské”“%e%ﬁg £xI200 DACOMESLRZER ONGE s Fluie

%or once its
. . Ii\ , Or a
freeze time is reached. A form becomes submitted once on€ of its submission hyperlinks has been

activated, uriig8duithéei\Ase itk s e Reediglim ista s SpamUR Site X romnidadntieartnid hBHdRe user
invokes a voidntcidhs asggetifiorthe telduplicate form page command. A form expires when its specified
expiry time is reached, i.e. when the time the form has been active exceeds the form's specified
lifetime. While the forfhc§&BeEelfdieh R psoeiaiddienton) il 5t 9e! ety Bt Shifo Ak BeFb kAT iEhich is
not active is insteasirosgp Uit dignathedyackgralind ffetitB3 Jaif sthrpa edeseantrpagduenistacag\ddhemehe
form is activegi-§razgn, form submission is allowed. Any attempt to submit a form when the form is
not active or frozen is rejected, and instead elicits an form status report. Each form instance is
associated (at 59) with textiyfiébrhasinstasecederivedid3at i, dius prowgide’s.aAnyatigiahitkistoryed mis allows
all but the |a¥@_>§t_f?éi%{’§iﬂiﬂe9§_%f&ﬁ@ﬂdﬂl@@ﬁféi@d'ﬁf t%aﬂﬁfi%ﬁﬁdﬂ/ﬁtﬁ%%&%ﬁh&?ﬁﬂd FERY ehsddhipput is
captured as tc(i)lgr%a’!iellaks' \%gelt%nl nh%%é%v%ﬁt?r% SrE%ogIli |0§1e|£ (\?vfeliilml%esrts or(r)] sge,s (l;(r)légar%%yﬁ]gppert, C,CY.

Suen and T. Wakahara, “The State of the Art in On-Line Handwriting 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 associated digital signature value 883, as shown in Figure 37. Any digital
ink captured in a signature field’s zone is automatically 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 digital signature is generated using the pen user’s private signature key specific to the
application which owns the form. Online signature verification is well-understood (see, for example,
Plamondon, R. and G. Lorette, “Automatic Signature Verification and Writer Identification — The State of the
Art”, Pattern Recognition, Vol.22, No.2, 1989, the contents of which are herein incorporated by cross-

reference).

A field element is hidden if its “hidden” attribute is set. A hidden field element does not have an
input zone on a page and does not accept input. It can have an associated field value which is included in the

form data when the form containing the field is submitted.

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

Because the handwriting recognition algorithm works “online” (i.e. with access to the dynamics of

NPA122-SG



874, each of which consists of a set of styled strokes 875. Each stroke consists of a set of
timestamped pen positions 876, each of which also includes pen orientation and nib force. The digital
ink class diagram is shown in Figure 33. A field elemé&nt 845 can be a checkbox field 877, a text field
878, a drawing field 879, or a signature field 880. The field element class diagram is shown in Figure
34. Any digital ink captured in a field's zone 58 is assigned to the field. A checkbox field has an
associated bpolean value g8r Wi in, (Ilgur%%gce@sn%ln} (atl t|ck a Cross 65 froke, a fill zigzag,
etc.) capture “hac s zone Causes a true value to be a: SI P1 d'to tpuge ‘field's value: A text
field has an m%ﬁ%éﬂr%m@%e@rsawﬁstﬁwqw h’Eﬁtﬁ@%yAvﬁﬁhﬂib‘?tﬁ’f'Fﬁkdé%FﬁﬂﬁPéHafﬁ'@ RERE field's
zone is automaticadtigpeotenententltef texdwiidingridineohmaticyr gengratet ognitron hawtdhendext s assiged to
the field's vajpg,Ring.tandwriting recognition is well-understood (see, for example, Tappert, C., C.Y.
Suen and T. Wakahara, "The State of the Art in On-Line Handwriting Recognition”, IEEE Transactions
on Pattern Analysis &itdViakhpaelieieyligaeteonsotsl, Nedeheagistde@90Mthetobntents ahwshich are
herein inCOfW&%ﬂé&h%@@?ﬁﬁ@f@&ﬁM&éd & &tare@twﬁ figidhascaneansesipieridigiabsbanatytgoalue
883, as shown in Figu %37 An \% allmllpii Itsuge(gr%te égnat reml;lre(!qlesldzonel ktt(t)rmatlcally verified
with respect 13 e itents! OPJtPﬁ ner of rﬁ’p gl gl hature of the contentn of the form of

which the field is Daftdfgi%@ﬂﬁ%ré’éﬁﬁire%ﬂﬂ tﬁ&%bﬁll@@s{tlfé} Hél%l |§'$Af$l%r\!@BJ% aTdé%cﬂtﬁltﬁktﬁtGr@tbﬁﬁsﬁuﬂ%ﬂefated
using the pen user sn%rrlva})t natur I?{enoecdflc to e %ﬂ catlon Wh Quns th Wheon“ e

R, OF TN GIBCT enera as a selec e clrcumscri ects, al
S|gnature verlflcatlon IS Welﬁ I'StO or examp amon ﬁ& %‘3 LOI’ tte %omatlc

Signature Vé?lﬁ@é@tﬁ%ﬁrénép%ﬁﬁ&“ﬂ’éﬁﬂﬁcatlon The State of the Art" Pattern Recognition, Vol.22,
No.2, 1989, the contents g Sunnrin%nsgsr%lehgrell% dglceorpct)rrg(t 9nsb\¥|t%r§’r§e areference) A field element is
hidden if its "hidden" attribute 1S Set. A hidden fleld element does not have an input zone on a page
and does not accept input. It can have an associated field value which is included in the form data
when the form containing the field is submitted. "Editing" commands, such as strike-throughs
indicating deletitn? canrailsey bef reroigidradi im$ovith fieldtn@Because the handwriting recognition
algorithm warkipgdine] (I- eyl accessiifgdynamics of NPATZZrSk 26 the pen mpvement),
rather than "piifaendi.e (@dfaraccesEmrly to a bitmagsobpeadiarkiRgp)catiéan recognize run-on
discretely-written charagiers with redditively high acciBateyit Withowbpplicdtien-dependent training phase.
A writer-depgndent modegiettieandvilithg is automat aawmmmm@pmcﬁme however, and can be

generated UpRIroHR!f neckr&RRX D )f strokes. Any

Text adwriing Cnvert dlgltal |nk to text aSS|gn text to

stroke which starts in a ol
Drawing Digital ink IAssign digital ink to field
Signature  [Signature \Verify digital ink signature; generate

digital signature of form; assign digital
signature to field
Circumscription IAssign digital ink to current selection

None

The system maintains a current selection for each pen. The selection consists simply of the most
recent stroke captured in the background field. The selection is cleared after an inactivity timeout to ensure

predictable behavior.

The raw digital ink captured in every field is retained on the netpage page server and is optionally
transmitted 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 original conversion, such as the conversion of handwritten
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 application can then decide, on the basis of the presence of digital ink
outside the explicit fields of the form, to route the form to a human operator, on the assumption that the user

may have indicated amendments to the filled-in fields outside of those fields.

Figure 38 shows a flowchart 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 885) the page instance 830 to which the
page ID 50 in the stroke refers; retrieving (at 886) the page description 5; identifying (at 887) a formatted
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particular element's zone is appended to that element's digital ink stream, ready for interpretation. Any
stroke not appended to an object's digital ink stream is appended to the background field's digital ink
stream. Digital ink captured in the background field isdhterpreted as a selection gesture.
Circumscription of one or more objects is generally interpreted as a selection of the circumscribed
objects, although the actual interpretation is application-specific. Table 2 summarises these various

pen interactigng W“Ezg it |ck§b e Zirors MDA pri&%eer .'rﬁrt@f‘?t P e 'tPBmﬂmetF?d‘}%attedbé‘F%ﬁeTnFPe”

in utAction I—prerriln eneral mit actlon to ap ication Form It orm to cation
SelectionCliCRSBRNE Seiciaio AR A RO PRI BITEA kISR ARSI (kR Tl
TextHandwritahg@an veet pokdiialarfoIpthe xtrasdigpl tigitatonkielickHe fadirab dedrmikiihg $a0Bod) wadthaktbe field
Verity digitaliok signRiie AR, SIgNAERPIORATeAIG Gl Biapal iR ALY diitaky
signature to f{e'd I\rlw%nzg%égééwﬁ%rtgr% Sian Jigital éQ#etoo% sa S%'r‘FC“%’Pmme ] ?t%chtﬁUS‘t'”tZ'”s a
current selection for e se C 1on COnSIStS ] meS recent st e cap d in the
background ﬁ%ﬁhthﬁ“ﬁ@@w@@!mrﬁ@%@éré@@wHn'”ﬁé@:ﬂ@ﬁwcﬁrﬁeﬁﬁ‘um& Spldehypre s teiBRatrsh@Vior.
The raw digitabjrikecapivée @riske wenye firddaisime taime hargthe d 6HAgES pag e Heive el jshoptanadly

transmitted With RSO JRLBMRR06 R YBMILGH dai e RRIEALARod RiSellows the

application to interrogate the raw digital ink should it suspect the original conversion, such as the
conversion of handwertier d@xiholis casnleton@xamplestén\b/é Mémpabeintvent Giyat e wpplication

level for fom}%cwmméadlg‘&%“iﬁk”ofaaoﬁaﬁ%%:%Pe%&%c%ﬂ%%%ﬂyﬁ?%?ﬁ fief aﬁ?éF@&%%n@%t@W the

entire background area of a form can be designated as a drawin d. The aﬁ)glcatlon can then

decide, on tHE'BENLThEBrLEHER Bt it ﬁwl%h%h?gﬁj%“?h@t |c""th?t8f6|§h8f etofth W F5Uethe
form to a huthagkmgsterandrif om abrgrBS (AN et thiee Usdie firkd tahipe ditriietiteldl ataericingedtS98) the

filled-in fieldsvaditside athrsadields Migiw ety aeoliowehadtofithe psepesstol Wandlingepan input
relative to a petpage, Th ereg{ %r‘?o?q ﬁ%?ﬁs&%%sa?&q#ﬁg 5’ '{‘&bé?&h%S ol emdhs o"%@ flSH% J%fé(é“g (at

885) the page instance 8 In the stroke refers; retrlevm age
description 5 feAHAHING VAR BT § aégﬂ?Pﬁ‘YaﬁPfd PRI 2SIy el ant éé‘@‘ﬂﬁfﬁ&% b?f@é@etﬂ%”% roke
intersects; detessrimisign{aradg8hepbethenthevibthedttipdlermnipriate registration server, creating (at 904) a

digital signature of the contents of the corresponding form, also with the help of the registration server and
using the pen owner’s private signature key relating to the corresponding application, and assigning (at 905)

the digital signature to the field value.

1.7.3 Page Server Commands
A page server command is a command which is handled locally by the page server. It operates

directly on form, page and document instances.

A page server command 907 can be a void form command 908, a duplicate form command 909, a
reset form command 910, a get form status command 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

command 916, or a get document status command 917, as shown in Figure 39.

A void form command voids the corresponding form instance. A duplicate form command voids
the corresponding form instance and then produces an active printed copy of the current form instance with
field values preserved. The copy contains the same hyperlink transaction IDs as the original, and so is
indistinguishable from the original to an application. A reset form command voids the corresponding form
instance and then produces an active printed copy of the form instance with field values discarded. A get form
status command produces a printed report on the 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 form hyperlink instance contains a transaction 1D, the application has to be involved in
producing a new form instance. A button requesting a new form instance is therefore typically implemented as

a hyperlink.
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corresponds to a field element, and if so appending (at 892) the received stroke to the digital ink of the
field value 871, interpreting (at 893) the accumulated digital ink of the field, and determining (at 894)
whether the field is part of a hyperlinked group 866 atfd if so activating (at 895) the associated
hyperlink; alternatively determining (at 889) whether the formatted element corresponds to a hyperlink
element and if so activating (at 895) the corresponding hyperlink; alternatively, in the absence of an
input field or hyperlink, ending (at 890Q) the received stroke tq the digital.ink of the back nd field
353; and copyi (ot SO Folb ey alos e e MRS B S R e A L
maintained BYEHRGHGIAMAIHE REFrEed-1G Ui PasCeridi d Bl IE PHb N chRMot et e g bRl FiteRéSrocess
shown in FiguorenB8q iwimgnrpreled asecuphicdatéddignalaiuk Aofesefigg i imtenp recedacooiatigdpy thfeheype of
the field. The HrQgeRME BRI FisAle dRicHDIRIRG B Whetiehtle field RR esdonang (@R97)

whether the dg'gi]}al in%< re rese?ts a checkmarkf ang if so assti%ning g?t 8%2(3}a %rue vz%llye to the field
value; altern&tively derarmining (8981 Whethe i fied 1€3 et et and 1PEPSnverifg (A'600)
the digital inRRgUSeMAPRadtERerARINEISE bR CoresegIpsRaerevaBAS RSN S BRPIUPAFE S STBHIMg (at
901) the conweypeidtan rapumien iexadpried fialdinvadies ke rativalyoaeierminpag {at 902) whether the field
is a signature field and if so verifying (at 903) the digital ink as the signature of the pen's owner, with
the help of the approphaftsiPagsidaeetiHCScIRREA TP AP (SPOTAT AS\HiyitaiSeTEatE SfdtRbEEnkasdtts of
the corresposiehag.form, also with the help of the registration server and using the pen owner's private
signature key relating to the corresponding application, and assigning (at 905) the digital signature to
the field value. 1.7.3 PAgLAS8EG RN AR khvakesonsRard 164 varAnIERI WAt dh feir
handled locallyieyfdhe pagehsenvak dppepe ratesadinecthycainafemmappagedand gpeusnaetypisstarcoslyA
page server gauupand 30%ERR B RIRAPUIFRMIMANGAGRIAAUPCAIS IR FPTVRARM YRR reset

form command 9t1_0, a getff@rm sttatus command 911, a duplicate page command 912, a reset page
command 91@,'%? 5‘8?‘6 egfé t%?ﬂ%ué%\(ﬁrrw%@rbm, a duplicate document command 915, a reset

document Cqmmand/@ékﬁmi%@de&mm%mﬁ%%ﬂ&eggmm@@%alzﬁ tﬁe%%h@éﬁ/&h&fhﬁﬁ&lﬁﬁeﬁﬂn&aﬁl@id fc_)rm
command v0|dﬁ Eh corres ?Opdlpg form mgtap e. dug)llcate form c mmawd voids the corresRondlng
WIT 8 Values | &18 ocument

form instanc€'and ¢ r(l)’lurbl’o Uces an"active printéd copy bF AR P BT TALES TR G ST Values

preserved. TIRE"Ba\udl iseianDeeBaihBeRime MipkatPHPI a8 BNt r iy, dednse Rgmmand
indistinguishplolrdoapiihedtipined te@ anrapphdadiastuere setalREnicorRaachy akts e castasponeding

form instanGg, Apd, ML RAAVGS S AR AFIN G P AL AARK A IO PRI HIAREE M S EI VA S Rt

discarded. A get form status command produces a printed report on the status of the corresponding

form instancE ThERIUTAEWKE StiBRs HRY TN St UaBPRimttt o r AWHBI T HaS prifte dP AR tHE form
status of thedwrespindirantsurgiridesanrinchidnarihi poslished et cgrtaingaa itrakdalotiohoDit thies apptidation
has to be invalved saupseshyati@sa: Bewsiferm instance. A button requesting a new form instance is

therefore typically implemented as a hyperlink. NPA122-SG
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 a 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 relevant page server
command element 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 its “hidden” attribute is set. A hidden command
element does not have an input zone on a page and so cannot be activated directly by a user. It can, however,
be activated via a page server command embedded in a different page, if 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 bottom to indicate that it

is a netpage and therefore has interactive properties. The logo also acts as a copy button. In most cases

pressing the logo produces a copy of the page. In the case of a form, the button produces a copy of the entire
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28 A duplicate page command produces a printed copy of the corresponding page instance with the
background field 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 corffmand. A reset page command produces a
printed copy of the corresponding page instance with the background field value discarded. If the
page contains a form or is part of a form, then the reset page command is interpreted as a reset form
command. Agel RagR LS GPImANY.prdHSss & Rriniec reRall on B Sialla ol g cariespanding
page instance, inc udlng who published it, when'it was printed, for whom it was prlnté) , and the status
of any forms%t EPFitIAGR89Ss part of. The netpage logo which appears on every netpage is usually
associated with a duplig3le: RAR £lament WVHEKS Regs Y anss S lcaled il e dyalue

' '3?%%%&2/[1 ' T [fugci K appea qﬂaﬂ tgﬁ argr'

preserved, field values are printe elr nhative form, 1.e.ac mark appears as a

checkmark giei5ilCOBNYNEIRNSHHBAALA SEUEEd° BIRN ARRALEUMNAA signatures appear in their
original form, with a signature accompanied by a standard graphic indicating successful signature
verification. A gluplicate dogument-eggmmand produces a printed copy of the corresponding document
instance with backgrgund Reld albesRIE SR Mf&‘tgagli ﬁhﬁteﬁﬂwmﬁak%ﬂéﬁ'ﬂﬁewmﬁmmﬁ’&r@%‘&d

duplicate document command duplicates the forms in the same way a duplicate form command does.
A reset docuhTEABESHASE PRIDER LY Bt LU of the corresponding document instance with
background field Va"éﬁﬁ%?ﬁﬁﬁfé?&ynﬁe&ﬂﬁ document contains any forms, then the reset document
command resets the forms in the same way a reset form command does. A get document status
command produces saprintedeporsomibiee status of the corresponding document instance, including
who published it, when it was printed, for whom it was printed, and the status of any forms it contains.
If the page strver coltfAd'ePalselected” attribute is set, then the command operates on the page
identified by the pen'gogyrﬁgﬁ%%%l%ctignn rather than on the page containing the command. This allows
a menu of page server commands 16 be printed. If the target page doesn't contain a page server
command element fasptiedegigRatehpagessyver command, then the command is ignored. An
application can provide application-specific handling by embedding the relevant page server
command element inTAdiygrerienke@vigesadicTdenioa dearsieloe heve thasteRethriprgpprsnk associated with the
hyperlinked group rather than executin%the ﬁ@@e server command. A page server command element

is hidden if its "hidder *SIBTTTE {4 SHe" KA EofiaRY S WIS does not have an input zone on a

page and so,cannot %?&P&Bﬁ?m qirscHy by a user. It can, however, be activated via a page server
command embedded in a different page, if that page server command has its "on selected" attribute
set. 1.8 STANDARDREATIHR EdpyOfa MEET PAGES In the preferred form, each netpage is printed with
the netpage logo at the bottom to indicate that it is a netpage and therefore has interactive properties.

The logo alsd acts a8"§'dBpyRERbhITHHIBSt cases

A document function is initiated by selecting the document and then pressing the button. The status
of a document indicates who published it and when, to whom it was delivered, and to whom and when it was

subsequently submitted as a form.

The help page is obviously unavailable if the printer is unable to print. In this case the “error” light

is lit and the user can request remote diagnosis over the network.

2 PERSONALIZED PUBLICATION MODEL
In the following description, news is used as a canonical publication example to illustrate

personalization mechanisms in the netpage system. Although news is often used in the limited sense of

newspaper and newsmagazine news, the intended scope in the present context is wider.

In the netpage system, the editorial content and the advertising content of a news publication are
personalized using different mechanisms. The editorial content is personalized according to the reader’s
explicitly stated and implicitly captured interest profile. The advertising content is personalized according to

the reader’s locality and demographic.
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pressing the logo produces a copy of the page. In the case of a form, the button produces a copy of
the entire NPA122-SG 29 form. And in the case of a secure document, such as a ticket or coupon, the
button elicits an explanatory note or advertising page3°The default single-page copy function is
handled directly by the relevant netpage page server. Special copy functions are handled by linking
the logo button to an application. 1.9 USER HELP SYSTEM In a preferred embodiment, the netpage

printer has azgi'ngle bEEF?QRL‘E‘PS"SQOL'Z\'SQR%OVNVhe” pressed it elicits a single help page 46 of

information, including; Ssutbas'([:trll%ecr)c%rlnter conneﬁﬂgsnofsﬁatus o:‘ﬁrlnter ctgr%:&%n;ables tqp-level he!p

. draw on, two FWS S&UI’ es. those ver news_publications, an
menu document function menu " top-level netpage network diféctory p menU providesa

hierarchical fesa e GpliHSIeRS SSeTie\Halth BRYE 8ydiedtiensTaie a9eearise ARdLpA it PY e mubiiseid8Ythe
following fungiiams arpEgireyaapyitdraoyg @ Clewsgiibligpeidray ke spactoiayt ok asfaggregponiNée piatidationa

document A HEHW%&FJ&&H@%‘tﬁdiﬂ%%t%%g?ﬁéﬁegﬁ%mﬁa DEHDGRhARINGRAESTING e Pyiton.

The status of a document indicates who published it and when, to whom it was delivered, and to
whom and wRER iAWY SEESEEL LR SRIEEE AS248HH PrAd KBS DUYY RBHMb AP IR b e if
the printer isbaardisiethe readat’s pwtHignetse the "error” light is lit and the user can request remote
diagnosis over the network. 2 PERSONALIZED PUBLICATION MODEL In the following description,
news is used as a cahonicar BUBTESHGR BREMHRAS it SRS BLrLEHKA ASNB RURNGHIRAN S HIE A the
netpage systardalitallghiirioReys sfeams. S dant ihe therigedosbesenbherme s ferpeitiandl newssieagazine
news, the inigreed HeopinihraresrnierRniexiiisoVides adtetiengeinage systemththetediesimsentent
and the adveytising gontent of a news publication are personalized using different mechanisms. The
editorial content is personalized according to the reader's explicitly stated and implicitly captured
interest profile. The arheasiistngecoilied ikigesapakzed sreaigling éombiectaaneris leoaliybaceons,

demOgraphi%né\lgé%&%%'&%oﬁgi%&\EQ&IQ%A&ITﬁEBs%QM%,;ébd-iﬁgr?é\gre printed and bound together into a
single newspaper. The various members of a household typically express their different interests and tastes by

selecting different daily publications and then customizing them.

For each publication, the reader optionally selects specific sections. Some sections appear daily,
while others appear weekly. The daily sections available from The New York Times online, for example,
include “Page One Plus”, “National”, “International”, “Opinion”, “Business”, “Arts/Living”, “Technology”,

and “Sports”. The set of available sections is specific to a publication, as is the default subset.

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’ announcements

(“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, either

qualitatively (e.g. high, normal, low, none), or numerically (i.e. as a percentage).

The reader also optionally expresses a preference for a large number of shorter articles or a small
number of longer articles. Each article is ideally written (or edited) in both short and long forms to support this

preference.

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

biological age.

The articles which make up each section are selected and prioritized by the editors, and each is
assigned a useful 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
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A subscriber can draw on two kinds of news sources: those that deliver news publications, and those
that deliver news streams. While news publications are aggregated and edited by the publisher, news
streams are aggregated either by a news publisher oBby a specialized news aggregator. News
publications typically correspond to traditional newspapers and newsmagazines, while news streams
can be many and varied: a "raw" news feed from a news service, a cartoon strip, a freelance writer's
column, a frigrd g Buletn.Raid, qrihe Iearets ownamalk s nelpage-RBlIFAGN says.syprorts
the publication o_? gdlte. news pu_b ications as well as the aggregation o mu?nple news streams. By
handling the H§EPe FaRIBIEAMEHEHREPHIR ot S ERTLCH IR S StTEARYEOSARLREY EFr 8L B3PS B8 fedder,
the server is‘tikie" totaiskkedtiyerdisng g onrpbighstaverduhichl tatitreowisehhasic® editorial control. The
subscriber builds a daily newspaper by selecting one or more contributing news publications, and
creating a personalizEH'V&t<1oR BI9BRER 45 PE sttty TENSP fitiOrE Y PeHRIYEY SREFEdEM Gty Ether
into a singlerqadingspeapeedildreandaioddivaedtherstotievimosigettilstypically express their different
interests and tastes kéy selectinﬁg different daily publications and then customizing them. For each

publication, the readei"® 6 AR BBt L etiRe e BNECe o B AN A5 Sa P HEiISe MW FHiR thers

appear weekiy), Pheuwtailyatiecfidigh avaikiple frcon DiverNehveeinkl disee Soo miateed) i deivg rogleoratigbude
"Page One Rilsing NatiRRakos! HEKRAHRAL ikIPIIO: [Brsinasng sAis/ Wing' diteenelegyersand
"Sports”. The,se},of valable, sections s sheellc to publication a5 is (s defaullsubset. The reader
can extend tfe dal y ew¥'paper by crea% d’cus orn sections, each one aaryawmg on'any number of

news streams. Customesesdip RS piabidng premiedofns ermai-and firadstannoinee ants hodgksonal”),
or for monitotﬂpﬁr.news feeds Lortﬁéoe%qific topics ("Alerts" or "Clippings"). For each section, the reader

. iorities assigned 1Qqrs. .. . . .
optionally specifies its size, either quaﬂltatlvely (e.g. short, medium, or long), or numerically (i.e. as a

limit on its number of pages) @Mt RIGESIeAPEORREaNAtAdME Higinga eV indyalidalivedyiieed. high,
normal, low. figne), PLAWMATIGANLL 2, AR A REIGSNIRIRLING (RaE" Aloq oRIiaNAIKApIRssPa.8
preference for a farg_e number of s _orlper articles or a smail’ num 0er o ﬁ)nger articles. a_ch article is
ideally writteff [B7r%1869) RISEAHTSA TR ARG TORETECH USRI IMid © prArurs Freelu e YriEeOrFs) also
be written (ocoeghtmelynp different versions to match the expected sophistication of the reader, for
example to provide children's and adults' versions. The appropriate version is selected according to

the reader's age. The'YeadBPH A e G rFaer SBERNES 94" WHILHFaRES pHEEE AR B BRAY tHRYFS KiSlogical

age. The artictebzedhidtis inedtes peedivhosdetienuaite seleptad andepiioritizddirhszdheaatlitoedprand adch is

assigned a usgful difetimesRyAsiaulitieyiae Aaliversd il ielanan - sHRsaither fethRIREHE Qe

subjectto s acecf:fonsttnaint% in ﬁhe Isulgsgr%b s' editions. In sections where it is appropriate, the reader
erive m the er s locall erau

. r € .
may optionally enapie collaborathe ﬁft ring. This is NPA122-SG
To reduce reading difficulties caused by poor eyesight, the reader optionally specifies a global
preference for a larger presentation. Both text and images are scaled accordingly, and less information is

accommodated on each page.

The language in which a 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 netpage system can be

configured to provide automatic translation services in various guises.

2.2 ADVERTISING LOCALIZATION AND TARGETING
The personalization of the editorial content directly affects the advertising content, because

advertising is typically placed to exploit the editorial context. Travel ads, for example, are more likely to
appear in a travel section than elsewhere. The value of the editorial content to an advertiser (and therefore to

the publisher) lies in its ability to attract large numbers of readers with the right demographics.

Effective advertising is placed on the basis of locality and demographics. Locality determines
proximity to particular services, retailers etc., and particular interests and concerns associated with the local
community and environment. Demographics determine general interests and preoccupations as well as likely

spending patterns.

A news publisher’s most profitable product is advertising “space”, a multi-dimensional entity
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31 then applied to articles which have a sufficiently long lifetime. Each article which qualifies 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 mo#e likely that readers will bother to rate the article.
Articles with high priorities and short lifetimes are therefore effectively considered essential reading by
the editors and are delivered to most relevant subscribers. The reader optionally specifies a
serendipity factor. either. qualitatively (e.q. do or don't surprise. me). or numerically.. A high serendipity
tnctor lower TR L o e e M R I e
likely that th@E3PPPEpLERRY BRI ¥ dilled to the reader's specified capacity. A different

serendipty factor can g, Raclikisy gl dun.aldne ueels, Jhe deadsalsn.cnfingllisageifes

topics of particular interest within"a section, and this modities the priorities assigne e editors.
The speed ofth&" B tRTRTHE AL BHBHFE Ot PRSP A VIMIER iaTe RF hEPHeiPared.
The reader aptigadily speciesha prefereneaéchifeviier sirragesaon seadelar seriagesiopibativhlfrétmerisumber
or size of IMREessisHAIRMCad dRerinngesHiAphe delivered at lower quality (i.e. at lower
resolution or with greater compression). At a global level, the reader specifies how quantities, dates,
times and monetary Vakespaien loitatitrednddrstinvelpas specibling Wiethetisingtspaoestarppefiatdinmetric,
a local timezgag.padhtirags fpicRatmang pRdeclicHreamry serdmhathekibie Jasalizalignaensipsafii situ
translation olrtsatpnog%ion. These preferences are derived from the reader's locality by default. To
reduce reading difficuities caused by poor eyesight, the reader optionally specifies a global preference

for a larger presentationBeiilew aned dagasyatR S caiand MREorURGHY pRREHRASIHAERRLNE iSers,
accommodatg on, o 8&](&%&%%@&%%9%%% 'ef‘ewm'c*ﬂ]é"‘a’&éé’vmss&q“'R!'%?‘%%“A@QH?J#%‘P%%’otﬁ‘er},d&% I
corresponding text encoding, Is a “propert of the %bllcatlon and not a preference expressed by the
user. HoweRFStHEhBERAgReE08 f shacarPl9ee BSAABEFEY o provide automatic translation services in
various guises. 2.2 ARYRELIR NG s sl e N TeRel Nhengtonigatanlie
editorial content directly aftects the advertising content, because advertising s typica ?y placed to
exploit the eANHAF BBkt FEsR/eIe4Rssiir BRIMHIRIUE PR APXETHHIY R3S ppear in a travel section than

eisewhere. The valug,glihe ediprial sRURNLIG ARAINSHIRRL (INNERBIRdR. DS Arblishandies In s
ability to attract large numbers of readers Wltfj the right demographics. Effective acijvertlsmg Is placed

on the basis BfAOEHIR) %98 FRINGrAPATES. ALY, Vb FRYRTRE {Wﬂ?ﬁ?ﬁ?'ﬁﬁ%ﬂﬁ@%@?@ﬁeﬁ
retailers etc.subsadypairtisederednienestficind twaceins assogiat@usmtkethienocabsteifachivenity rabidhers
environment,DMegiRRINERIGRIRinR e NI INRRES ARdPIROGEHRALIBNS asouyR!lRs difeising

spending pa%%?qi%?dtﬁ{?% R Rl DL s A RN SR 8% R nBhtral because
multi-dimensi entity

of the greater efficiency of aggregation. The advertising aggregator acts as an intermediary between

e
’

advertisers and publishers, and may place the same advertisement in multiple publications.

It is worth noting that ad placement in a netpage publication can be more complex than ad
placement in the publication’s traditional counterpart, because the publication’s advertising space is more
complex. While ignoring the full complexities of negotiations between advertisers, advertising aggregators and
publishers, the preferred form of the netpage system provides some automated support for these negotiations,
including support for automated auctions of advertising space. Automation is particularly desirable for the
placement of advertisements which generate small amounts of income, such as small or highly localized

advertisements.

Once placement has been negotiated, the aggregator captures and edits the advertisement and
records it on a netpage ad server. Correspondingly, the publisher records the ad placement on the relevant
netpage publication server. When the netpage publication server lays out each user’s personalized publication,

it picks the relevant advertisements from the netpage ad server.

2.3 USER PROFILES

2.3.1 Information Filtering
The personalization of news and other publications relies on an assortment of user-specific profile
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NPA122-SG 32 determined by the publication's geographic coverage, the size of its readership, its
readership demographics, and the page area available for advertising. In the netpage system, the
netpage publication server computes the approximateéulti-dimensional size of a publication's
saleable advertising space on a per-section basis, taking into account the publication's geographic
coverage, the section's readership, the size of each reader's section edition, each reader's advertising
proportion, aln%r%% Qnrﬁm ders, demographic. In comparison with other media, the netpage system
allows the a(ﬂ/ertlsmg’ spacegt'o be defined in greater detail, and allows smaller pieces of it to be sold
separately. It therefopgnabi@isciistontiRiratd at closer to its true value. For example, the same
advertising "slot" can be sold in varying proportions to several advertisers, with individual readers'
pages randomly receillippidtiweftigartisesioent of one advertiser or another, overall preserving the
proportion of space sold to each advertiser. The netpage system allows advertising to be linked
directly to detailed pro8EEtd##tmation and online purchasing. It therefore raises the intrinsic value of
the advertising space, BacasEAgERARalIzation and localization are handled automatically by netpage
publication servers, an advertising aggregator can provide arbitrarily broad coverage of both
geography and demograpistosizitien subgabjivetiindisagireiyatioficsietipseiflit badawstdt dssanigmniatic.
This makes itmaigiGasketiarive ok PuRishers.do aarkwitk.adyvertising aggregators than to directly
capture advertising. Even though the advertising aggregator is taking a proportion of advertising
revenue, publishers raaylfibatdine Ghaingegorofibmiststod tipacatseatials thfe greate pfaffigidnry. dfis used
aggregation.J fg- Ay giising.aggiRERIAEGR ffRBIVERRAT RN RFIMERNs adveisarsantahtishers,

and may place the same ad\{ertiﬁ%ment ip multiple pu Iicatoion . Iftis worth notirgﬁ that ad Qlacement in
t(b[namtamln asl %e collaborative tiltering vector, In en entl){o anﬁgartlcgllar g% catlc%n % re are two
a netpage publication can be more complex thanad placement in the publication's traditional

counterpart, 'BeeBULEY tHhés A ipatisn! SCatR/ AR RS fRfcE O MG rerci arhlitatie SR 15 HelM iRy hacrgl |
complexitiesooérnggetiaions: hetweest adxqrbieens, tadvaﬁéisjumi@ggre@aatmé&mwdthmewshe;&i_ﬁhe to
preferred forMemﬁuB]M@gse, AUSLGI iegf?yaq@mw@a%mw@é&@ ié%l@é??r_EJI‘Pa[bUPa‘?r%E ARARY Y as

including support for automated auctions of advertising space. Automation is artlculafllgl@r desirable for

the placemelit'dY A EHEEMEREWHIEhGERLIAR LRYIFENTSURY BV MUY LHr 48 JhPs Agnly
localized adweirtisesthentis rElevent pitpeamnetitchiins kreen negotiated, the aggregator captures and edits
the advertisement and records it on a_nel}Ba e ad server. Corres ondingg% the publisher records the

ad placement on the FIRFAATA R DLy HUBITEANGE SEARSE, ATherthd e tRUYe: SeIRNCAt SR bR 8y s
out each userehy dyswivedizZediaublictainen byia pitlegetfegiveibnsstvadvertisements from the netpage ad

server. 2.3 USER PROFILES 2.3.1 Inform tig_n F”tering iy . -
Presentation preferences, including those for quantities, dates and times, are likewise global and

maintained in the same way.

The localization of advertising relies on the locality indicated in the user’s contact details, while
the targeting of advertising relies on personal information such as date of birth, gender, marital stat, income,

profession, education, or qualitative derivatives such as age range and income range.

For those users who choose to reveal personal information for advertising purposes, the
information is maintained by the relevant netpage registration server. In 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 application is assigned its own unique identifier,
and the netpage registration server maintains the relationships between them, as shown in Figures 21, 22, 23
and 24. For registration purposes, a publisher is 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 to use it. Each user has a single default printer (at 66), to which periodical publications
are delivered by default, whilst pages printed on demand are delivered to the printer through which the user is
interacting. The server keeps track of which publishers a user has authorized to print to the user’s default
printer. A publisher does not record the ID of any particular printer, but instead resolves the ID when it is

required. The user may also be designated as having administrative privileges 69 on the printer, allowing the
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The personalization of news and other publications relies on an assortment of user-specific profile
NPA122-SG 33 information, including: publication customizations collaborative filtering vectors
contact details presentation preferences The customi#ation of a publication is typically
publication-specific, and so the customization information is maintained by the relevant netpage
publication server. A collaborative filtering vector consists of the user's ratings of a number of news
items. Itis used 1o, gorrelate Jflerent Ueqrs INtereqt of e pUIReses of %ﬁ‘éﬂ%%&ﬁ%&?ﬁygns-
Although there are eneiits o maintaining a single Collahorative i ering vector | Jepen entfiy of any
particular pubfit e P4iReFcB PRSI feasons why it is more practical to maintain a separate vector for
each publication: thetg,is li r %g t ribers 1o. me
Publcation than betve o fas e R e B
want to presErit'if &S PEGI RbIRATEHRENH P VBE16FS SE Pt dithd VaRiB BRRLBFAMES FPked Bk
found elsewhey&me byl #iearatiVEachlteerngpy batossverrd ine 188D eitad pen msiedidimed bydlbeseel\varstmetpage
publication sgiuek-dRIIaG Ratails: Jnekiding Rames eesRAdiRps: ¥ Bs-adansstate, country,
telephone numbers, are global by nature, and are maintained by a netpage registration server.
Presentation prefererite pemiiiuidimgdtimEsafo tiguarntiiosdiontes arwiltmeisiaaee hkevwistcglobaimagd
maintained ipghRe-samewaVi e lesalization akpdvertising relies on the locality indicated in the user's
contact details, while the targeting of advertising relies on personal information such as date of birth,
gender, marital stat, ihdgen&rmradfédsianhesdtihodtiolrio orirg va htestithe lderirativ pensuctiadnadécbange and
income rangghdhRipliO a6 UHEIS NRRENQOSRITG FRVaRbRETS R ibfosmatippriQsasivastisingiiRgses,

the informationteis maintained by the relevant netpage registration server. In the absence of such

information, pgav{értising can be targeted on the basis of the demographic associated with the user's
ZIP or ZIP+4 Code. Eaghdsgé spdin RINQIscaRRIALIOEY RiNiesrangARRE Al eshii RRFIGOEMSMmOWN

unique identifigr,, and the, %%E%ﬁ%e r%%é&%‘%‘% SRSl nainaing the relationships her verlﬁj?mth‘?%%: as
shown in Figures 21, 22, 23" and 24. For _reglstPatlon purposes, a urioﬁgher is'a special kind o
application prEAHEPIAHERS HEMHBSEDFPIRTAS SRR A4 tarracheaisptics ?)Pf.'@é&%%"é’rgg@@ Higlythsa the
authorized tosasie ayrintenposidef. printers 802, and each printer may allow any number of users to use
it. Each user has a single default printer (at 66), to which periodical publications are delivered by

default, whilst pages FHAtEE GHURIHARERIPE HEMARAY WIHESIHTATEP ASFUTILRSARICA Rt X qidits
interacting. Thehsererskeepsirddk tevwrkchipublisbeps)awsercth@sisudhdrindddiogpranttadiressised's

default telephone numbers; global preferences 816, including privacy, delivery and localization settings; any number
of biometric records 817, containing the user’s encoded signature 818, fingerprint 819 etc; a handwriting
model 819 automatically maintained by the system; and SET payment card accounts 821, with which e-

commerce payments can be made.

In addition to the user-specific netpage account, each user also has a netpage account 936 specific
to each printer the user is authorized to use. Each printer-specific account is used to accumulate micro-debits
and credits related to the user’s activities on that printer. The user is billed on a regular basis for any

outstanding debit balances.

A user optionally appears in the netpage user directory 823, allowing other users to locate and

direct e-mail (etc.) to the user.

2.4 INTELLIGENT PAGE LAYOUT
The netpage publication server automatically lays out the pages of each user’s personalized

publication on a section-by-section basis. Since most advertisements are in the form of pre-formatted

rectangles, they are placed on the page before the editorial content.

The advertising ratio for a section can be achieved with wildly varying advertising ratios on
individual pages within the section, and the ad layout algorithm exploits this. The algorithm is configured to
attempt to co-locate closely tied editorial and advertising content, such as placing ads for roofing material

specifically within the publication because of a special feature on do-it-yourself roofing repairs.
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printer. A publisher does not record the ID of any particular printer, but instead resolves the ID when it
is required. The user may also be designated as having administrative privileges 69 on the printer,
allowing the NPA122-SG 34 user to authorize other users to use the printer. This only has meaning if
the printer requires administrative privileges 84 for such operations. When a user subscribes 808 to a
publication 807, the publisher 806 (i.e. application provider 803) is authorized to print to a specified
printer or the user's default rlnter T 5 ea(.:lfletgl%l’rl%ﬁ\tlon can ber X%%i at ar%tlme b)é the user. £ Each

e edit rgbio sel u,?er Inc udqu ciatéd Tmages rap Ci
user may have severa pens ut a pen Is specific to a single user. IT a user IS authorized to use a

particular prifarathes %f%ﬁﬁ?é’ﬁ?ék‘?@@ﬁff@%réﬁ/ of the user's pens. The pen ID is used to locate the
corresponding user DFRJ"%fmgam&@e‘Hc% iR ARLUCRIAN NSIRAAS, T RIISHAHON SELNE - VIB % I%Pﬁ?b'@ the

usual way. A Web terminal 809 can be authorized to print on a particular netpage printer, allowing
Web pages HREAS5AJE dBCUREhESWAHEER HEFEUMAL POl S0 BROASIRY ﬁBeb@eéérﬁﬁé‘?ﬁéF&W’bﬂFﬁed on
the nearest metipege. phndetion hzeretfrage: Systeowavan eotiachedombedvadk ova pratdoproysipifidfees and
commissionggidRePtatRAiNed through publications printed on the provider's printers. Such income
can include advertising fees, click-through fees, e-commerce commissions, and transaction fees. If
the printer is owned by the user, then the user is the printer provider. Each user also has a netpage
account 8204which isREseMENTdEMAUlate micro-debits and credits (such as those described in the
preceding paragraphPreeittadecdeeatls 8idoun dlisdimgdacfmesfhelentekisir b niend peisisent sfamse el Géobal
preferences &lfiginelueing privacy, delivery and localization settings; any number of biometric records
817, containing the user's encoded signature 818, fingerprint 819 etc; a handwriting model 819
automatically maintaibeedrryaiyeeisitemn mepttSETIHRGrFropR e dfabésnais sPecifiatie wialagleguser’s
commerce paytiorais Bfvinkeonaded inwmaditieniie Revsaispenlicpaatpagernatmudbsieachthsanalso

has a netpagg accoUNLIRE FREGHGNR, ﬁﬁ?d?rlgbteorb}&% Y5 hl&anHé'IF‘giﬁ'ez?a‘i}o‘iR HiGs, BRRRGIegsspecific

account is used to accumulate micro- de its and credits re ted to the user's activities on that printer.
The user is ity SRy Pé‘iﬁ?ﬂﬁftﬁ’é{ss for any outstanding debit balances. A user optionally appears in

the netpage user diregigry C%HBWA'?Q|9‘#aﬁﬁa&{?c?{&tt%éP%a’éEa%H%eCE&?eﬁE Elﬂ?d!wﬁ%tf:‘ah{&aﬁg%mf 24
INTELLIGENT PAGE LAYOUT The netpage publication server automatically lays out the es of

each user's PEPEolaIZEE Do FOATBI o hRAIEE GhehY - SELt BIP BESI LI & Eﬁ’ét%{mé‘?ﬂs ¥are in
the form of prdefendeatiieef the otginyles vildytisgtexliabeidiont tiveighag thibedesres baiwoauitadeall yohedaybuT he

advertising raho fok asRatieshee RRRsNEVR WD wildlywasying atyRrisinGr@iRs, Ohd 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 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 textflow objects
through 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 compact format suitable for efficient distribution

and storage.
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individual pages within the section, and the ad layout algorithm exploits this. The algorithm is
configured to attempt to co-locate closely tied editorial and advertising content, such as placing ads
for roofing material specifically within the publication #fecause of a special feature on do-it-yourself
roofing repairs. NPA122-SG 35 The editorial content selected for the user, including text and
associated images and graphics, is then laid out according to various aesthetic rules. The entire
process, including the selection of ads and the selection of editorial content, must be iterated once the
layout has converged, to attempt to more closely achieve the user's stated section size preference.
The section $maogef@g@ﬁg@ eabuthewyger, be matched on average over time, allowing significant
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storage. NPA122-SG 36 Table 3 - netpage layout objects Layout AttributeFormat of objectlinked object
ImagePosition

2.6

DOCUMENT DISTRIBUTION

As described above, for purposes of efficient distribution and persistent storage on the netpage

network, a user-specific page layout is separated from the shared objects to which it refers.

When a subscribed publication is ready to be distributed, the netpage publication server allocates,

with the help of the netpage ID server 12, a unique 1D for each page, page instance, document, and document

instance.

The server computes a set of optimized subsets of the shared content and creates a multicast

channel for each subset, and then tags each user-specific layout with the names of the multicast channels which
will carry the shared content used by that layout. The server then pointcasts 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. After receiving its pointcast, each page server and printer subscribes to the multicast
channels specified in the page layouts. During the multicasts, each page server and printer extracts from the
multicast streams those objects referred to by its page layouts. The page servers persistently archive the

received page layouts and shared content.

Once a printer has received all the objects to which its page layouts refer, the printer re-creates the

fully-populated layout and then rasterizes and prints it.

Under normal circumstances, the printer prints pages faster than they can be delivered. Assuming a
quarter of each page is covered with images, the average page has a size of less than 400KB. The printer can
therefore hold in excess of 100 such pages in its internal 64MB memory, allowing for temporary buffers etc.
The printer prints at a rate of one page per second. This is equivalent to 400KB or about 3Mbit of page data

per second, which is similar to the highest expected rate of page data delivery over a broadband network.

Even under abnormal circumstances, such as when the printer runs out of paper, it is likely that the
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Image object IDPEG 2000 GraphicPosition Graphic object IDSVG extflowTextflow ID Zone Optional
text object IDML/XSL HyperlinkType Zone Application ID, etc. FieldType Meaning Zone atermarkZone
2.6 DOCUMENT DISTRIBUTION As described aboveé for purposes of efficient distribution and
persistent storage on the netpage network, a user-specific page layout is separated from the shared
objects to which it refers. When a subscribed publication is ready to be distributed, the netpage

publication server.allocates wiéh the heyg of the Qeoté#ﬁrgthD server 12, a unigue 1D for each page,

. replenish the er suppl e printer’s n e capaci
page Instance, document, ancfp ocument plnstap ce. e serP/er computes a set of optﬂmz&f ubsets of

the shared cBiffthind creates a multicast channel for each subset, and then tags each user-specific

layout with the names, of (e [yl rﬁﬁércﬂ%%ﬁnm AN S NARRS AL AR S Rt

layout. The server then pointcasts each user's layouts to that'user's printer via the appropriate page
server, and WHeERYHEPP YPRE St QI EoMpRABARHBICILES tres S CHINMTR B RS BIE R sts
channels. Afterregudidaag.it8hpomntoast, eathr pageusgsve reeaicpoirtamsab sceine $ecdiver nawltit@ssts
channels spegifigthipoHap Paaedayests. During the multicasts, each page server and printer extracts
from the multicast streams those objects referred to by its page layouts. The page servers persistently
archive the received@age tagones ampdrtvharadicentantrueereeminderlvas reveitiod Blirthievilgésts to

which its paggglappiis Fefesnthe PSR! kpnarealgssthrr fully-populated layout and then rasterizes and
prints it. Under normal circumstances, the printer prints pages faster than they can be delivered.

Assuming a quarter of each page is covered with images, the average page has a size of less than
400KB. The printer c&h-RRELAROPOFHMENTEexcess of 100 such pages in its internal 64MB memory,
allowing for temporar\/rsuffeienage dorhseptrintenyesiettormtenradeiofanne neesgeakived sectdaidertthis fyich

equivalent tardQ@ik8BvwRaYy abaykdddicil. oipage, daia et seeondreabiphis simidayr konthe higbesterpected

rate of page.rg&}}&tgﬁlb\(ﬁ[é/r Wﬁgugt&r%%%%nﬁ J;ﬁ_twork. Even under abnormal circumstances, such as
when the printer runs out of paper, It is likely that the NPA122-SG

When a non-netpage document is requested on demand, it is not personalized, and it is delivered
via a designated netpage formatting server which reformats it as a netpage document. A netpage formatting
server is a special instance of a netpage publication server. The netpage formatting server has knowledge of
various Internet document formats, 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
to present Web pages in a multi-column format, with a table of contents. It can automatically include all Web

pages directly linked to the requested page. The user can tune this behavior via a preference.

The netpage formatting server makes standard netpage behavior, including interactivity and
persistence, available on any Internet document, no matter what its origin and format. It hides knowledge of
different document formats from both the netpage printer and the netpage page server, and hides knowledge of

the netpage system from Web servers.

3 SECURITY

3.1 CRYPTOGRAPHY
Cryptography is used to protect sensitive information, both in storage and in transit, and to

authenticate parties to a transaction. There are two classes of cryptography in widespread use: secret-key

cryptography and public-key cryptography. The netpage network uses both classes of cryptography.

Secret-key cryptography, also referred to as symmetric cryptography, uses the same key to encrypt
and decrypt a message. Two parties wishing to exchange messages must first arrange to securely exchange the

secret key.

Public-key cryptography, also referred to as asymmetric cryptography, uses two encryption keys.
The two keys are mathematically related in such a way that any message encrypted using one key can only be
decrypted using the other key. One of these keys is then published, while the other is kept private. The public

key is used to encrypt any message intended for the holder of the private key. Once encrypted using the public
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37 user will be able to replenish the paper supply before the printer's 100-page internal storage
capacity is exhausted. However, if the printer's internal memory does fill up, then the printer will be
unable to make use of a multicast when it first occurs}8The netpage publication server therefore allows
printers to submit requests for re-multicasts. When a critical number of requests is received or a
timeout occurs, the server re-multicasts the corresponding shared objects. Once a document is

printed, a printer. can produce an exact duplicate at time by retrieving its e layouts and

Contents fro Tne TeTetant ool sar i3 b SHEEARKD DOCUMERT & WEes A A taHgn dotment
is requested YHYEHEEYRCRFEEPE SCRARZEY- AP eRIR BRESrPHvEfeHeYHE Saitife Tay o482k PBelibdical.
However, simoeldhdbeisrivateskenite deoeratetht, kel lisiery is made directly to the requesting printer without

the use of multicast. When a non-netpage document is re(%_ueste_d on demand, it is not personalized,
and it is delivered vi&'Q S ARIE YA EorITh S BTE PR DRTE N FefOFAlfs P HEe R it Ky
document. Acretpaigefoasattingnesegeanisiarspecidltin stamcengtra pretpaksy. pulbdicatao theeverdy. thdte
getpagle fg%WMﬁf&W%W&é&ﬁg@Mﬁﬁ%%%uk@r@ﬁ Haiﬁénﬁitﬂpﬁm@%Jw&&aaéfpeﬁ%qﬂ&ngaﬁf@lﬁge'i _
ortable Document Format. an rtext Mar anguage. n the case o it
o ke o PR R 0 0 b MR o BLEHE e B e ot R 1
format, with KA doivRented 1P ERrnastematicBRYEHRRTHE I NPEBIqRo a8 Bkt aikenes o
requested pageintheduse it aaambuberthisrbehadioit via a preference. The netpage formatting server
makes standard netpage behavior, including interactivity and persistence, available on any Internet

document, no matter WHERKtPHHIGikeU SEYTORRRRY 9Tt dERABHIRA§e SRVRfeidor ey fotRiEts from
both the netpagenpriniersamddheTnastpagenpig e serveig andfudesdnowlddge afinthideerpagefisystem

from Web sepygsn 3sSFfabia hifaShdrd Brid EGERORS % oo BN USRHIe RAPIRGLSRRFILVE

information, both in_storage and in transit, and to authenticate parties to a transaction. There are two
classes of cryPBYraphy i Wit eay VRS &6 8EREY Wﬂi%ﬁga%ﬁv%{ﬂ% 'BUBheREER Y Hphy. The
netpage netwérleLpsasigsthdidid sedfshiersaptaigingihapesenrdtactly deipiscniRpPilE kals b nefeavdd tostis
symmetric crypiRemfakyautses/he Seme: koylioeneipé RAfideciyptanmessaeeoflodipsties wishing

to exchange qessapes MUSH ISt BIARGEI0 SRRV S HIANAE et B5!EE Eﬂa‘?ﬁ(ﬁ%‘é Qﬂﬁdﬁﬁ% whose

cryptography, also reférred to as asymmetric cryptography, uses two encryption keys. The two keys
are mathem&tRAKPYERRENUch a way that any message encrypted using one key can only be

decrypted using the QIhGLKEY L QIERBHE YanR KIS, M?di%lﬁ}%qs H'ggﬁsgﬁ‘% QG dRkFabLRAlale. The

public key is used to encrypt any message intended for the holder of t rivate key. Once encrypted

pcto securely exchange secret session keys. Secret-key cryptography is used for all other purposes.

using the puft
In the following discussion, when reference is made to the secure transmission of information

between a netpage printer and a server, what actually happens is that the printer obtains the server’s certificate,

authenticates it with reference to the certificate authority, uses the public key-exchange key in the certificate 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 definition, can have an arbitrarily short lifetime.

3.2 NETPAGE PRINTER SECURITY
Each netpage printer is assigned a 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 uniquely 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 to the netpage network for the first time after installation, it creates a
signature public/private key pair. It transmits the secret ID and the public key securely to the netpage
registration server. The server compares the secret 1D against the printer’s secret ID recorded in its database,
and accepts the registration if the IDs match. It then creates and signs a certificate containing the printer’s

public ID and public signature key, and stores the certificate in the registration database.

The netpage registration server acts as a certificate authority for netpage printers, since it has

access to secret information allowing it to verify printer identity.
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NPA122-SG 38 key, a message can only be decrypted using the private key. Thus two parties can
securely exchange messages without first having to exchange a secret key. To ensure that the private
key is secure, it is normal for the holder of the privateé3key to generate the key pair. Public-key
cryptography can be used to create a digital signature. The holder of the private key can create a
known hash of a message and then encrypt the hash using the private key. Anyone can then verify
that the encrypted hag constitutes fhe “signatire; of the holder of the private, key with fesnect fo that
particular message b 3_e_crypting the encry teofchas_rh using the pubﬁcrkey ana erifying _ﬁ1e_ ash
against the rﬂ%%@é@@ﬁ?”ﬂ'f@ digReliseioappEREaEPisHg inEsssEe dpian e Ciiehtdfthe ifféssage
can verify bdtkethabtheenessage isingeevisrepagecsehat it hedsesot! he e madietedutar taamh sitsigredhakiee
public-key crypiRaraRiR WMeHniREIE: hAsto RARNW RN e diSHIP YR RUBlifkeNs WhitRIBNY aitDase,

impersonation. This is normally done using certificates and certificate authgyities. A certificate
authority is & BULEERP TR Sl R EH R A L e e St BT Ry i e
someone's R, UTIRG e PHALHREE st gy vetiiess! fFREndRe SEPISTRIE RERYIIERICSIAPAI I Te@FitAYon
documents, aqishiken creates and signs a digital certificate containing the person's identity details and
public key. Anyone who trusts the certificate authority can use the public key in the certificate with a
high degree of certaifltif iR EISERIFMEEPRASPIRISIHRICRE (6 YFEY AR CEHRE P 43aPRIREl been
signed by theresdifiostequtharitinivulrosea qpabligikexdsotelplmeawn. In most transaction environments,
public-key cryptography is only used to create digital signatures and to securely exchange secret
session keys. Secret-key cryptography is used for all other purposes. In the following discussion, when
reference is fiade to WieP48EHR an¥iHission of information between a netpage printer and a server,
what actually happerf&f8 fRRAR 8P HhIETLRTA A IR ISRy &t dintifit AR UTapitifeMtithte 9t ih #¥terence
to the certificag raenhoritytheisasatid énpleirtpkesyragicthidomgenke databidse Terphicidestoinenelyadrgafiassecret
session key it the ser@mamsithen uses the secret session key to encrypt the message data. A
session key, by definition, can have an arbitrarily short lifetime. 3.2 NETPAGE PRINTER SECURITY
Each netpage printerAsietsaignetdcanpanosf amigueridentdifrgespattimarofapanefagivkeowhichuater stored
in read-only paemeneinctithtictes aRd iR NBINAEEISSRIGIALORRA VR SRR S RitTiR @aHES B2 IS
public and upighielydentifis the printer.on the etpage.naork, 1he secand 1D i zeerel gndis used
when the prPnter is first ré)glsfiered on the NEtwork. et eyprlnpergconnects%'the ne¥page Retwork
for the first tifeSAiteH At HIAEN, iEpe dte didtatighiafaYpENSHEYSHiveEDe RejPpaniateters ity Heidbcret
ID and the pullicrkey secmigdy itotiheeaetpage registration server. The server compares the secret ID
against the printer's secret ID recorded in its database, and accepts the registration if the IDs match. It

then creates and sigrfsPATCEMFACREESEBTRAIFINRY SR HRiFIE FEOWUBIFEXES BRIBEIR A6 ARLLIYE RE(FS and
stores the cestificakeyifothencopsiratios, dakxbaisepen ID. Both have a large but finite storage capacity for session

keys, and will forget a session key on a least-recently-used basis if necessary.

When a pen comes within range of a printer, the pen and printer discover whether they know each
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, because the pen belongs to a user who is registered to use the printer. If the printer is
meant to know the pen but doesn’t, then it initiates the automatic pen registration procedure. If the printer isn’t
meant to know the pen, then it agrees with the pen to ignore it until the pen is placed in a charging cup, at

which time it initiates the registration procedure.

In addition to its public ID, the pen contains a secret key-exchange key. The key-exchange key is
also recorded in the 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 to the netpage registration server. The
server generates a session key for the printer and pen to use, and securely transmits the session key to the
printer. It also transmits a copy of the session key encrypted with the pen’s key-exchange key. 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 internally, indexed by the printer ID.

Although a fake pen can impersonate a pen in the pen registration protocol, only a real pen can

decrypt the session key transmitted by the printer.
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The netpage registration server acts as a certificate authority for netpage printers, since it has access
to secret information allowing it to verify printer identity. NPA122-SG 39 When a user subscribes to a
publication, a record is created in the netpage registradfion server database authorizing the publisher
to print the publication to the user's default printer or a specified printer. Every document sent to a
printer via a page server is addressed to a particular user and is signed by the publisher using the

publisher's private sr ure ke server fies vr tron plt that the
EVI ere en IS S ster IS 0 use unti EU tha user
publisher is authorrze to gliver the pu ICation o the Specified user he page server verifies the

signature usthdeaREBHBHShEFeREDiBERES CBbtARWEr i RE tHedoUReHE:" ?ééﬂlﬁr@:é?é’%r@ﬁ qHen
registration datatsefomnetneipage negisivatiorisk ienaccapisuegeaistly imkedbpunting @utharizations
to the databageyisthgleg as those requests are initiated via a pen registered to the printer. 3.3
NETPAGE PEN SECURITY Each netpage pen is assigned a unique identifier at time of manufacture
which is stored in reathreomdly mesnsarytikeyhetipe nhangublitheynetpagerdgistatidnhsenes dafabase. The
pen ID 61 unigi4ednidiamtifis the pen on the netpage network. A netpage pen can "know" a number of
netpage printers, and a printer can "know" a number of pens. A pen communicates with a printer via a
radio frequency signal whenever it is within range of the printer. Once a pen and printer are
registered, tRey reguiRirfPRXBREMWEE SR SSioN keys. Whenever the pen transmits digital ink to the
printer, the digital ink Tieal¢irege ypiery prerdrissiregdehecapp rspriatecsessiopess. Dkgisand iRuRP e Vee
transmitted iRethi@ecianer MdRRIBs SLREARASHFRIARK@NTOHRURAIY BRI bKRQWS: iradﬁmdsiwsmiﬂt@é ID,

and a printerg Ei%ig%u% ?%?é'?ﬁ‘eﬁ G ERY B a‘FJai{ | #Rri%?‘??’i(ég W%@%R‘r&?ﬁﬁs' iR DRYE R '&i&g but

finite storage capacity for sessi eys and wil orget a session key on a least- recently used basis if
necessary. WRE'R 14 PERE6Hes within range of a printer, the pen and printer discover whether they

know each other. If thgy. [%M%'F\?‘%%%P BE&%& then W%Bﬂh ?7% drtermipse M’QS#]F?M IRapyRpgsed to

know the pen. This might be, for exam ecauset e pen belongs to a user who Is registered to use

the printer. Ii”iiiié”br‘?ifitléif3 1820 BB AT RS B’@P?'Bdi“éia"eié'i?@etWé‘ﬁ”‘iﬁi‘ﬂti&QlQ&stri@ thdiﬁ%ii&‘ﬂ&ﬂ
registration provediie. dititrenptiitterusa'in roggamidtevem owgdtievplematk egivracpre elsiyitty theppdncecaignore

it until the pepdadiAGaskdR Areh HOREbELHRe AbwaSREMacHidMtalasHhe Raliratigmnteardure. In
addition to its public ID, the pen contains a secret key-exchange key. The key-exchange key is also
recorded in the netpage efgisisativisieryertdatabasthatitineoofisidmufaciorenDarinty rogrdeatidie the

pen transmitgdéSaRen s hdhedsintes canidh e priateedransmits the pen ID to the netpage registration
server. The server generates a session key for the printer and pen to use, and securely transmits the

session key to the pRadesoltsetee dpaumantit seancbippycerfieh aswgBidnikeay neinesypoer roeithriise frserived
key-exchangg seNenlNeapsUatehis extends to copying netpages on netpage-aware photocopiers.

Secure documents are typically generated as part of e-commerce transactions. They can therefore
include the user’s photograph which was captured when the user registered biometric information with the

netpage registration server, as described in Section 2.

When presented with a secure netpage document, the recipient can verify its authenticity by
requesting its status in the usual way. The unique ID of a secure document is only valid for the lifetime of the
document, and secure document IDs are allocated non-contiguously to prevent their prediction by
opportunistic forgers. A secure document verification pen can be developed with built-in feedback on

verification failure, to support easy point-of-presentation document verification.

Clearly neither the watermark nor the user’s photograph are secure in a cryptographic sense. They
simply provide a significant obstacle to casual forgery. Online document verification, particularly using a
verification pen, provides an added level of security where it is needed, but is still not entirely immune to

forgeries.

3.5 NON-REPUDIATION
In the netpage system, forms submitted by users are delivered reliably to forms handlers and are

persistently archived on netpage page servers. It is therefore impossible for recipients to repudiate delivery.
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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 internally, indexed by the printer ID. Although a fake pen can
impersonate a pen in the pen registration protocol, oy a real pen can decrypt the session key
transmitted by the printer. NPA122-SG 40 When a previously unregistered pen is first registered, it is
of limited use until it is linked to a user. A registered but "un-owned" pen is only allowed to be used to

request and fil in netpagg yser and.en.fegisiaian IS, Joeaisier .eW Hserio Whidh s pew
pen is automatically Iinke , or tb'Add a new pen'to an existing user. The pen uses secret 7<ey rather
than public-KBSPaYEHERA! Hecause of hardware performance constraints in the pen. 3.4 SECURE

DOCUMENTS The netpage system supports the delivery of secure documents such as tickets and

coupons. Thg netpageprinter-ipelidesadagility to print watermarks, but will only do so on request
from publishers who are suitably authorized. The publisher indicates its authority to print watermarks

in its certificate, Whicg%pgnggﬁR@%bﬁAq%g@ﬁgﬁ@ggﬁe The "watermark" printing process uses an
alternative dither mate, iR SRGCLGC WaleRMarre ’@Qf@&?ﬁcoﬁréh%d%ggsﬁﬁl%ﬁ% Q%Keﬁﬁ%%a%{éﬁ@'“

mirror-image Watermarlj?re ions hICh C rhnmde Whe§&§rlnted The dither matrices used in odd and

even pages' WAtSF Ak T 8H%e BRI ALY RSB GEL AR R ELVRLER AL DHERY AR TRL LB s are
viewed togemﬁwt%ﬁl@véﬂmwlw}kmﬁbmmﬁé*ﬁﬁm@ﬁ islmslenerTire effeecyns efipgHeuntobaingdtetmark in

that it is not visible When |00k| % nl(’}/ ne s de ofthe p page, and. #s lost when th page IS capi]ed by
% car ers dn {nerc ants IS'[EI’ wi a certi I%?I %V‘{ert 3 re~issued wit
normal means. Pages of seclire documents canhof Be copied using etpage copy

mechanism eRs8lefss gonRiIGaEEhsH AU igBeRArT ki ckie pritfiete sy)aiey N@!ﬂﬁg’e@réhpﬁé'fﬁa@éﬁl%me
phOtOCOpier&‘deﬁmnﬁ flocumBAIS ayephypitiakly peneiaied asait OfegitaioMetas ansrciigns: khey

can thereforg, inglige NIEH5ELS RICIAYIRRR ‘é{jar‘&'}h‘é{?‘sre%e%‘%e&.\’}élfbeE‘i&ﬁh‘?u%sﬁ&e&'&ﬁ%ff%rpkﬂme”'c

information WI h the netpage registration server, as described in Section 2. Wheén presented with a

secure netp&JBPYBEUMERE TP RRRRSEHPES @?ﬁﬁﬁ‘t‘é’%ﬁf‘r@ﬁﬂ?ﬁﬂ}%{}“%&égﬁﬁﬁ"iﬁeﬁﬁﬂghﬁqttﬂ@ usual
way. The uniguibolieiofral Sestheatitecdireehetistoreatienfortehveylifetime of the document and secure
document IDs are allocated non-contlgB ousl to prevent thelr rediction b portunlstlc forgers. A

secure document verifidafi®h BENEal Mld’ﬁgﬂywﬁ?{twuﬂ? Fr\’sFeé%fg% H‘ s e A to
support eas\equdiinatesfipeensiietedibnddesomn dnerire sflgaais mhCheagltaie tdidiotirs korterderifagetheauser's

photograph sses ey dmadcriiegraphiosensewbhexyvsieplitpiavidecasignificant obstacle to casual
forgery. Online document verification, particularly using a verification pen, provides an added level of

security where it is needed, but is still not entirely immune to
4.2 SET PAYMENTS

In the netpage system the netpage registration server acts as a proxy for the netpage user (i.e. the

cardholder) in SET payment transactions.

The netpage system uses biometrics to authenticate the user and authorize SET payments. Because
the system is pen-based, the biometric used is the user’s on-line signature, consisting of time-varying pen
position and pressure. A fingerprint biometric can also be used by designing a fingerprint sensor into the pen,
although at a higher cost. The type of biometric used only affects the capture of the biometric, not the

authorization aspects of the system.

The first step to being able to make SET payments is to register the user’s biometric with the
netpage registration server. This is done in a controlled environment, for example a bank, where the biometric
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 to the user’s record. The user’s photograph is also optionally captured and linked
to the record. The SET cardholder registration process is completed, and the resulting private signature key
and certificate are stored in the database. The user’s payment card information is also stored, giving the

netpage registration server enough information to act as the user’s proxy in any SET payment transaction.

When the user eventually supplies the biometric to complete a payment, for example by signing a
netpage order form, the printer securely transmits the order information, the pen ID and the biometric data to
the netpage registration server. The server verifies the biometric with respect to the user identified by the pen

ID, and from then on acts as the user’s proxy in completing the SET payment transaction.
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forgeries. 3.5 NON-REPUDIATION In the netpage system, forms submitted by users are delivered
reliably to forms handlers and are persistently archived on netpage page servers. It is therefore
impossible for recipients to repudiate delivery. NPA122-SG 41 E-commerce payments made through
the system, as described in Section 4, are also impossible for the payee to repudiate. 4
ELECTRONIC COMMERCE MODEL 4.1 SECURE ELECTRONIC TRANSACTION (SET) The
netpage system use%hgo%/&:YLl\lﬂrEeNTEslectronic Transaction (SET) system as one of its payment systems.
SET, having been de¥k<;:ﬁogted b%lylastelr ard and Visa, is or _anizedt atrOLhnd ﬁaxmetngcardshantp this is
reflected in the terminoForb)Raﬂ?o Jever much o C{ﬁgs&/sqre%cfs ?ﬁ%%eshgean% ?1eset&/8eeo accounts
being used. MASEITIOE aRaSIdRYSBhePPHBRER AR e MR Stest R BeRyiBS PARCENY SAsHTtsy A Peaplisdlsed with
certificates contriningudeeis pislichsigaddu sepkaysinfieCaniHicateagthoniynatertidicmal aardbaleR6s
registration getails WM&G%‘H@{&V&%\JEE@@ APpLqpriate, and verifies a merchant's registration details
with the acquirer as appropriate. Cardholders and merchants store their respective private signature
keys securely on theiwreompuieregibiesng dhenpeymentpratessthesstatitificates aggdgsedri@mutually
authenticate 3, merchaRt anck.casdholdsr.ABA dR-auiheRicae thesbat JahRiRpBe Rl gRL WAy - SET
has not yet been adopted widely, partly because cardholder maintenance of keys and certificates is
considered BUFJ&HESHRY AT iltions which maintain cardholder keys and certificates on a server
and give the cardholdeg AGRRASVIA.A RASTNRISRAYS JRIMA SRMBAUESSSS péigurchisl A WENTS In

the netpage system the netpage registration server acts as a proxy for the netpage user (i.e. the
cardholder) i%ggﬁtlerﬁvz'asﬁr?}e HEFARS: ?:?Founs%r. S o8 poa{glg';né]I 'g')(/jg?esptﬂrgen§sbiometrics to authenticate the

user and authorize SET payments. Because the system is pen-based, the biometric used is the user's
on-line signature, consistiggpditne-varying pen position and pressure. A fingerprint biometric can
561'50 be used gy d?SiWHE}Qa%ﬁéF‘QQLEE&HH &%&E@ftr;iﬁl]éﬁrﬂa@lé?@ﬁblié&lﬁ&@&ﬂh@&ﬁeﬁiﬁh&!&i&@&aﬁﬁ?} &vpeyof
iometric used only affects the c e of the bjometric, not the authorization aspects of the system.
The frst stos B beiee) A o L P e et M Do B R B B L e
registration d8rd8¢ PRRPISAHEME H580Y SPIE ERSHRY ALIRIBNE S SPERE MRl 4sBaHRPUvhere the biometric

can be captured at tt\g’hsame ime as the user's identity is verified. The biometric is captured and
. . enépgu OCCurs rOll<Jgh aBa e which IS, (0) user-?e IC, owevpr, theat%) ICa I% must use he
stored in the registration database, linked t e user's record. The user's photograph Is also

optionally calFfiretgHY HFMIEY QSSRRiTR édilterh & PPt S1aMBI BV RETPAie HigD HeBsa PedRipteted,
and the resuttinpqragate Sgratianariel saopiopchific ate poestbeaskirs thieadatabhase, thhenigsedsp@yment
card informagipRqisuAl e RLOKREhgE IABNE not divulged 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 alias ID 65, as shown in Figure 24. Whenever the user activates a hyperlink tagged
with the “registered” attribute, the netpage page server asks the netpage registration server to translate the
associated application 1D 64, together with the pen ID 61, into an alias ID 65. The alias ID is then submitted
to the hyperlink’s application.

The application maintains state information indexed by alias ID, and is able to retrieve user-

specific state information without knowledge of the global identity of the user.

The system also maintains an independent certificate and private signature key for each of a user’s
applications, to allow it to sign application transactions on behalf of the user using only application-specific

information.

To assist the system in routing product bar code (UPC) “hyperlink” activations, the system records

a favorite application on behalf of the user for any number of product types.

Each application is associated with an application provider, and the system maintains an account

on behalf of each application provider, to allow it to credit and debit the provider for click-through fees etc.

An application provider can be a publisher of periodical subscribed content. The system records

the user’s willingness to receive the subscribed publication, as well as the expected frequency of publication.
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netpage registration server enough information to act as the user's proxy in any SET payment
transaction. When the user eventually supplies the biometric to complete a payment, for example by
signing a netpage order form, the printer securely traffsmits the order information, the pen ID and the
biometric data to the netpage registration server. The server verifies the biometric with respect to the
user identified by the pen ID, and from then on acts as the user's proxy in completing the SET
payment tra%sactlon d\IP@&NZICZATS&Sélg 4.3 MICRO PAYMENTS The netpage system mcludes a
mechanism for micro paymen 51t to aFow t%e > ser tob onveplentl char q)f rlntln ow- %ost
documents on demand an@%'%'éms Pmtoco J¢ 'rhf 8’68&%& S, an OSSI P AISe T0 Alow tsnénutser to be
reimbursed fetRaHBISEES Wét?ﬁré&hﬁ%ﬁﬁ%nﬁ@%%ﬁ%ﬁ@fﬁrﬁﬂéﬁél.Serﬁé%ft@é‘i' Brefesialy seergieivelel of
subsidy alreashdipiestdedattidineitiser ndidleydienuser registers for e-commerce, a network account is
established which aggregates micro- payments. The user receives a statement on a regular basis, and
can settle any outstaR@ih§ eleeat i5alkeeet SinyyaxHs SesmEare ProyrmdRt et Erirorahdinetsisy ke
account can belexteneed t@aggfegaiedshbsetifptidmdets foupe rodicats; wiickwentid ialsprathedvise

be presente@}g F&%@@Edﬁ%ﬂﬁ%@rﬁmmé%@'Mledér'xﬂlyséﬁé%ro&ﬁéﬁ ittmhRANSA T 1NNV P Pehtsig!

requests a n§ gge ina partlcu ara pllcatlon context, th %R%Ilcatlon is able to embed_a user lPs],epemflc

transaction | RstiEsagRe ss R HElRp R AIRELER R EHEE R AR R AL LS
and the applltf%iti@nsshméreb? @ﬂéetbr@s?&b%h the RipipFOIP MensideAtaske figr tPiecigaierns dagpiiay, SMhien input

occurs througiainepaggendnan de nRitusedorpegifiaiikowaves piheipaplicagiondyust use the user's unique
identity to establish a context. A typical example involves adding items from a pre-printed catalog
page to the user's virtual "shopping cart". To protect the user's privacy, however, the unique user ID
60 known toHe netpaldeSsySieth REHYERITRYEER applications. This is to prevent different application
providers from easily&BiElEdfghAtiEpRRHR FPyCHRIU A MR PBRRAISPAMB H 19T dhetpage registration

o e 2 RIS IRIR0Sh B IRELANL A0 abRleRiR R BAL A e
alias ID 65, as shown in |gure Verihe useraciva ep yperl Kk 3 gge th

"registered" 8%frﬂﬁﬁ@?@h@ﬁéfﬁ%@%%&é‘%ﬁéﬂ'é§k@ fﬁé‘Mﬁ%@?éﬁfbﬁ%ﬁﬁﬁ@éﬁ‘ééﬁ%@?&ﬁg%‘ésthe
associated applatioiptidn Gtivéogetieomitethre (edinetOdecLmintotantakas libdbEudihheadasidDdisttiaen

submitted  tq,ihgRXREHAN SARR! RN RgRRplication maintains state information indexed by alias
ID, and is able to retrieve user specific state information without knowledge of the global identity of the

user. The system alsohmapplisarisnaineinasb [ibadl dingt cbréific ateoaumebprivate gigeatudeckesnfdroeaah 10f a

user's applicgijgns, [oualQwmds LacrigRARRIGARR TANRRAGTIRB ARde @ hiBESaRIsAING BRlNage

application- Ss%%%'rﬂfo Irggggrqsll%}éog'r the document’s newly allocated ID. It includes its own application 1D 64, the
subscriber’s alias ID 65, and the relevant set of multicast channel names. It signs the message using its private

signature key.

The page server uses the application ID and alias ID to obtain from the registration server the
corresponding user ID 60, the user’s selected printer ID 62 (which may be explicitly selected for the

application, 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 to the registration server fails if the application ID and alias ID don’t together identify a

subscription 808.

The page server then allocates document and page instance IDs and forwards the page descriptions,
including page 1Ds 50, to the printer. It includes the relevant set of multicast channel names for the printer to

listen to.
It then returns the newly allocated page IDs to the application for future reference.

Once the application has distributed all of the document structures to the subscribers’ selected
printers via the relevant page servers, it multicasts the various subsets of the shared objects on the previously
selected multicast channels. Both page servers and printers monitor the appropriate multicast channels and

receive their required content objects. They are then able to populate the previously pointcast document
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To assist the system in routing product bar code (UPC) "hyperlink" activations, the system records a
favorite application on behalf of the user for any number of product types. Each application is
associated with an application provider, and the systeth maintains an account on behalf of each
application provider, to allow it to credit and debit the provider for click-through fees etc. An application
provider can be a publisher of periodical subscribed content. The system records the user's

willingness tg receive the subscribed publication, as well as the expected frequency of pyblication.
MR T s A A B R R S
exchange of ¥ yRE R dRSERER tities. In the netpage system, entities such as pens, printers and
servers utilise a set of defined protocols to cooperatively handle user interaction with the netpage

system. Each protocqljs-Hysiratef Byowa¥Abasgequence diagram in which the horizontal dimension is
used to represent megsaqe flow AL INEYE RG] IMBDIIONIS HEFH (RoiHARGSEI #3ne. Each entity is

represented by a rectangle containing the name of the entity and a vertical column representing the
lifeline of the entity. Duengaecticheoar esiiye evilstSacth@difelineeiseshannusisaasdrstied dne: doarsing the

time an entity.i5.acliGeth5. HelledtShaasR.30u IR Reranuse e prRlPsRizicRRsIdRESs here

do not create or destro entr|1t|es, lifelines are generally cut short as Ssoon as an entity ceases to
participate iP AP iBt8EbI B M SYBEEE T RIS BELIVERY PROTOCOL A preferred embodiment of a

subscription delivery protacal igeahawa 10i£ 1B EAE0mA UaRURRELPIHISRES BRY SURsCHRAJME

periodical publication. Each user's edition m% be laid out differentlly, but man_ﬁsusers' editions will

share commBH 6ORtEHEJBA A8 TH AR SAY b BB et 1Re aUBLIBBHeGEIVAR 5 5Bt ol
therefore deleesst topiirisemesfanwrsiceseoetivigesingrintertia geipreakl atsudlidelpratiengh dieprgontent
objects via mgHiigast. The application (i.e. publisher) first obtains a document ID 51 for each document
from an ID server 12. It then sends each document structure, including its document ID and page
descriptions, to the pabferage soeeriloade isMagtisRsFHtitNe HseUApERt Havaddyhiscisterims nhistineies its
own applicatiemdh SAntss, suhsaikacisialias ARua@ndriRearelmueksei of Anylticiastiehanned names. It
signs the message HSING, B RVALS SRR IKSon PR IREIRRNSELSAT dRGARRICALIRE Y angd alias

ID to obtain from the registration server the correspondirég_ user ID 60, the user's selected printer ID
I

62 (which ma§ME ELpircith) B rBRIEH B rthe REpIHAtidw G Ay be the user's default printer), and the
application’s certificatg, The @Q%i%ﬁ:@fﬂés{)ﬁﬁﬁgi@ﬂ@ @JQW&JQ&:@QE%?@:&%F 18 ¥&Hhnhe messige

signature. The page server's re%uest to i ' e application ID and alias ID

e registration server fails | _ ]
don't togethePEnting™ Rirptfoh BBa IR RE LI Lot o ATy s MRS AT A alge

instance |1DsTda dhyfiesniz desitesd qj@g@li@g@ﬁpﬁ@q\@, in Figure 41. The hyperlink request records the IDs of the
requesting user and printer, and identifies the clicked hyperlink instance 862. The page server then sends its

own server ID 53, the hyperlink request ID, and the link ID to the application.

The application produces a response document according to application-specific logic, and obtains
a document ID 51 from an ID server 12. It then sends the document to the page server 10b responsible for the

document’s newly allocated ID, together with the requesting page server’s ID and the hyperlink request ID.

The second page server sends the hyperlink request ID and application ID to the first page server
to obtain the corresponding user ID and printer ID 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 50, returns the newly allocated
page IDs to the application, adds the complete document to its own database, and finally sends the page

descriptions to the requesting printer.

The hyperlink instance may include a meaningful transaction ID 55, in which case the first page
server includes the transaction ID in the message sent to the application. This allows the application to

establish a transaction-specific context for the hyperlink activation.

If the hyperlink requires a user alias, i.e. its “alias required” attribute is set, then the first page
server sends both the pen ID 61 and the hyperlink’s application ID 64 to the registration server 11 to obtain

not just the user ID corresponding to the pen ID but also the alias ID 65 corresponding to the application ID
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including page IDs 50, to the printer. It includes the relevant set of multicast channel names for the
printer to listen to. It then returns the newly allocated page IDs to the application for future reference.
Once the application has distributed all of the documeft structures to the subscribers' selected
printers via the relevant page servers, it multicasts the various subsets of the shared objects on the
previously selected multicast channels. Both page servers and printers monitor the appropriate

multicast channels an eive their required content objects. They are then able to populate the
oy nann e RGP SIS TR RILPIER b FOSRAARANS ILRRAAG b

complete dofURMEAGUES e &EAlSSRE N AW IEIGHYIHRY: printers to print the documents. 5.2
HYPERLINK ACTIVATION PROTOCOL A preferred embodiment of a hyperlink activation protocol is

shown in Figyige 42. When,aHseRelSkR ABePREIBAgE With a netpage pen, the pen communicates the
click to the nearest ngiRAgerRLGk AQt.LRE £ A&’e%'iﬁ'?ﬁekBaﬁ‘gé?ﬁeQ?ﬂ?e’%ﬂrﬁc!)%%%t&r{h@&rmqg; The

printer already knows the ID 61 of the pen from the pen connection protocol. The printer determines,

via the DNS MhEHERIEPRYEALPESST BT e pYgL Lsihe P A AARARSY e Warticular page ID 50. The
address may alreadyhe injis GGG HDFH SR RGN INEINISRCIRAWENSIS SANGR39R I (e

printer then forwards the pen ID, its own printer ID 62, the page ID and click location to the page
server. The B%‘ﬁéeé‘éef\;gr'%%f"dg‘mé"ﬁage description 5 identified by the page ID and determines which

input element's zonerp8,if ARHGEIRK HER RsASTAS RS SNARLNBULE IRBGHS ARYREEHINK
element 844, the é)%gﬁ speév_er tfe]en obtair#é%?hesarssociated apél%’atif‘r%%D 64 and Iinl|< IeD 54|1 an%J

determines, VEVEAE ENIS 2$hil el EOKBAVEREC 5t ARV RBR IR 0L RRSF FIBREM g thie 8 SicEBo ey,
The page sepdsrserserarhenfseie HDoBd tadhe kspdifielthe didiiedsbonding user ID 60 from the registration

server 11, and then allgcates a globally unique hyperlipk request ID 52 and builds a hyperlink request
01, e hyperiin 140 DR A A LS . 50 D ol B PRy et
IDs of the re§dRgisPkesele dhrdrpritiiiionaseel et dAtfe itierenéke d ity [serinkan SeatddgBifiesThe yage
server then seiesoitging\wnieaamealdusss, tibashypadinieeguasivbxirgnebibestink lideheappieation.

The applicatign prodhices %E?éﬂ%?%m&%‘%tsﬁ%&rgd’I&Eotr?epBg&951%'?&9&”?&%9ifﬁe nd gogains a

document ID 51 from an ID server 12. It then sends the document to the Page server 10b responsible
for the docufFfEFEYREMN TP Ao A9y G BB RN o Bg lRESYRYY PHBE'REAG s ID and the hyperlink

request ID. The second page server sends the hyperlink request ID and application ID to the first page
server to obigin the etresponding useslPnddeinter ID 62. The first page server rejects the request

if the hyperlink requesthas,Sxpirgth QleifeiRWARiTRIRNEARRIEAHRR:INE SSRANGPAIE SRIVRL Alipcates

irr%Qt
document instance and page IDs 50, returns the newly allocated
server 10 appends %e stroke to the sEgnatureqield’s \c,i\fg\l(tal |Jr(1%<

After a period of inactivity in the zone of the signature field, the page server sends the pen ID 61
and the pending strokes to the registration server 11 for verification. It also sends the application ID 64
associated with the form of which the signature field is part, as well as the form ID 56 and the current data
content of the form. The registration server identifies the user corresponding to the pen, and uses the user’s
dynamic signature biometric 818 to verify the strokes as the user’s signature. Once it has verified the
signature, the registration server uses the application ID 64 and user ID 60 to identify the user’s application-
specific private signature key. It then uses the key to generate a digital signature of the form data, and returns
the digital signature to the requesting page server. The page server assigns the digital signature to the signature

field and sets the associated form’s status to frozen.

The digital signature includes the alias ID 65 of the corresponding user. This allows a single form

to capture multiple users’ signatures.

55 FORM SUBMISSION PROTOCOL
A preferred embodiment of a form submission protocol is shown in Figure 43.

Form submission occurs via a form hyperlink activation. It thus follows the protocol defined in

Section 5.2, with some form-specific additions.

In the case of a form hyperlink, the hyperlink activation message sent by the page server 10 to the
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page IDs to the application, adds the complete document to its own database, and finally sends the
page descriptions to the requesting printer. The hyperlink instance may include a meaningful
transaction ID 55, in which case the first page server4ncludes the transaction ID in the message sent
to the application. This allows the application to establish a transaction-specific context for the
hyperlink activation. If the hyperlink requires a user alias, i.e. its "alias required" attribute is set, then
the first page, seryer spads AR Rem 1B GLANGANS ypedink seplealion 1,640 Ih ledigyration
server 11 to (flgtaln not just the user |ID corresponding to the pen 1D but also the alias 15; )
correspondirf§tUREppIfatiSl APPNARIRD 29UEes SA5MaANS theterting M ifliu e STrfesagiaed mith te
message sendrtestheliappigiatdgna@ttoaningtéiving e koatkppntingestafidishf@r sersgixeeiito sovtedit for the
hyperlink activation. 5.3 HANDWRITING RECOGNITION PROTOCOL When a user draws a stroke on
a netpage with a netpage pen, the pen communicates the stroke to the nearest netpage printer. The
stroke identifles the ﬂ\é BASRE 5“6)5 “Oh the page. The printer forwards the pen ID 61, its own printer
ID 62, the p ID 50.an str%e gath to the page server 10 in the usual way. The page server loads

the page description Saentined by the e ID and determines which input element's zone 58, if any,
e Refare e AT

the stroke intersects. KE&! L3S AU R TSR HEIHEN FEITGT RLIGTE7%° MR g8 s BRSPS hpends
the stroke tohgveingxp%isidhe @igitell dmkesichaionl phesrieseliosf WaHE fi08tgefiningcay ditrsi esfsaaes tiX4tfiemputiiedpage
server sendsrepempohaird thepdpeasiog isinajeationthesegisisaitenssery erdlibdor intaspatationa The
registration SEIVGr\ ?btﬁ{'%c?\/&p?0‘7'??Eec%?JJ‘?E’H%rb%H?)git'eoeﬁla%?zeJ}'tﬁd%&%ﬁ%%@ﬂ?%ﬁraﬁ%@ﬂ@&d

handwriting model 822 to interpret the strokes as handwritten text. Once it has converted the strokes
to text, the raISHESH R ICERAS T ERUPRL TEAB X tPrae Tt NG 19l R asdPe Yi5E"pUgE B tils Shpends
the text to thtveted@Dvatoented thighte tefipddsii 4 BIGNACPYER BOY/ BRIF4CA MEDN FRCT @G kugssstiatiing the

input e|eme%h%ﬁ&&%@ﬂ@1@%§ﬁﬁ@!@éfh&ﬁ§?%& d%@j&i&%&f@ﬁ iﬂ'dm SRR FERVEE aq&ramenqS
the stroke tol%eaﬁsdq{t]a\;[v%?nféeclgrrs 9'%&1.%' ink- AftRr 2. period of inggtivity, in the ZtL‘BE‘.eA%J%% %@“aa{%e field,
the page server Sends t e pen IB% _ ndp_he pending stroﬁes_ 1o the registration server 11 for
verification. If A18¢S8 9" BEieANeRIToB4 1< WBkm ity \RHHINE ForRedf IitAth vessigHR NP field is
part, as well asrtive fo8moH3hE Goswrd thercarraegit datecete Rt@ethiahthaetonty, Thakdieg stradpomiivg neesv

identifies theysqt eorreRRAding F:toeRaNe ARSIk HiehRr M amicHignature biometric 818 to

verify the strokes as the user's signature. Once it has verified the signature, the registration server
uses the application IBs6hamncdisenihBhéCoteritehtifytthelnsaatssapplicationa Sperific iprivEtessigmature

key. It then uges;te KRR Al AcligtRl signatire=ef heilorm-tata ey siuiisn i dold

signature to gn_%rgﬁn ﬁagni%/_page server. The page server assigns the digital signature to the signature

The pen can operate both as a normal marking ink pen and as a non-marking stylus. An ink pen
cartridge 118 with nib 119 and a stylus 120 with stylus nib 121 are mounted side by side within the housing
102. Either the ink cartridge nib 119 or the stylus nib 121 can be brought forward through open end 122 of the
metal end piece 114, by rotation of the pen top 105. Respective slider blocks 123 and 124 are mounted to the
ink cartridge 118 and stylus 120, respectively. A rotatable cam barrel 125 is secured to the pen top 105 in
operation and arranged to rotate therewith. The cam barrel 125 includes a cam 126 in the form of a slot within
the walls 181 of the cam barrel. Cam followers 127 and 128 projecting 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 119 or stylus nib 121 out through the hole 122 in the metal end piece 114.
The pen 101 has three states of operation. By turning the top 105 through 90° steps, the three states are:

. Stylus 120 nib 121 out;
. Ink cartridge 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 electronics chassis 130 which sits within the housing
102. The second flex 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
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field and sets the associated form's status to frozen. The digital signature includes the alias ID 65 of
the corresponding user. This allows a single form to capture multiple users' signatures. 5.5 FORM
SUBMISSION PROTOCOL A preferred embodiment &f a form submission protocol is shown in Figure
43. Form submission occurs via a form hyperlink activation. It thus follows the protocol defined in
Section 5.2, with some form-specific additions. In the case of a form hyperlink, the hyperlink activation

message seplpYAERRNE RSN e e NEALRZ S 10, apRIRAIRN Ehela.cROIaNs e fpim 1D 56
and the current ata content of the Torm. orm contalnsa%é&gnature e he teap ication

verifies eacH%H@%?”&&ﬁé?éﬁﬁ@tth@%ﬁﬁéeﬂ?J"GS AdSerardleneiA foéé?ngwB%EﬁF@t'Gfg‘?fé\““sPﬁﬁé tire and

obtaining theAcopispareklitt) dertific &tenfnarnd dhiecikagdisatsp sitseuitrar thd c6/d ETRAG JedEsNn infrared

DESCR'PT'W@%f@M&QMN&Q@ﬁ%@@HGrgot@né: i&%@%eﬁs@rrl‘ézg pmreﬁﬁbwﬂ@g @ﬂé/ &Bﬁ@f&ﬂﬁéed by

reference numeral 101 mcludea g rbo Bg 2 in the form 9 mastlcs mouldin avmg ait 103
onents oh th (0] ex L% t atte contacts 13 W% e mounte Wltﬁlggte cam Darre

defining an iRtenor space TO4°FSr Roun |ng n"components e pen iS'In operation

rotatably mofri¢eeinat b%ﬁ‘é‘éﬁ%?ti%t*@ftm@rh%‘é@ﬁg 1%2”%“%%|bﬂ*aﬂééérérﬁhr%Y@t re@RresagledFeRY to the

oppesite enotﬂwat@tvttme_t Mmg)amﬂ 17e comeadt WK iveala@fcomaidad plastias clanfnts dormmdsrom
semi- ”ansp%&mtda”%&fﬂﬂte'Eb&aﬁ?&erfe&q:éﬁ'c}%‘% BRMHSREAS h%\t!fthé?b 1890t RUBLGH yaghin the

housing 102. The cover 107 includes a main part 109 w |c substanti O‘f]x%surrounds the end 108 of

the housing 162 ¥id's BIyjEeany FEFtihAL 16 ﬁ?ﬂl@ﬁ%‘?ﬁ’)ﬁ@(‘ff&dﬁ)ﬂ%%ﬁé% YpediRirehE HhG3s
within a correspbridmyhsioeiten thershdi iPehes Wellsk1@BrobendhousitgfaORTivngatiordeitenpalg 2 is

mounted behHﬂQrﬁhﬁt@ﬁOJﬁQH@@oR@rHQﬁgla]agtnéﬂitbithéhﬁrfh@MW%él@at mereys thiregas A3 surmernding an
aperture 113 o?od.%'&? Qﬁ\é%tre S I| r[t%ng_%ﬁolﬁc\:uea“r/eeﬂ 7 i is i%t%how@&%ﬁn%% Et? SlTll ngocks 23

correspondlr‘?g screw thread: e metal end piece removable to enable ink cartridge
repIacement"’“)@tlls%f1 mounted W|th|n the cover 107 is a tri-color status LED 116 on a flex PCB 117. The

antenna 112is also FEL‘BHJ?tg D S;Bb ?4ft'eaﬁap 183 el Brolitn S5 c?s LR LRS, F}R&ﬂ&ﬁﬁn@ﬁ £ JoR.gf the

pen 101 for good all-aroun e pen can operate both as a normal marking ink pen and as a
non-marking®&Rpi1e MARSHIOhER @Qrtprrdﬂ%o i@é“tﬁﬁﬁwcHP&ﬁzleréHﬁoﬁgstﬂﬂB@ 19bRARPLSHUS nib 121 are
mounted side by side within the housing 102. Either the ink cartridge nib 119 or the stylus nib 121 can
be brought fgryvard thygugheRsN gnd 122 of the metal end piece 114, by rotation of the pen top 105.

Respective slider blogks 1.23 And a4 %éd"?orHQHﬂﬁﬁQtF@ Eiuéﬂ'%Fﬁ‘!ﬁﬁlﬂ'%@yﬂalﬁu@”?i%’l%é@@dge nib

respectively. A rotatable cam barrel 125 is secured to the pen top 10 8 geratlon and arran%ed to

rotate therewith. PTG Bh e M SE 5 PRIGED 2T AR f"z%‘trfttt%ctdt’&t‘%t’ U lVBRIAPHESEAS 181 of
the cam barfetaGad UM EEF HeatiaP B ROJCE AN IPo i Sost el HhemEp e Fer 119 from

the location tab utilising optics 135 and controller chip 134. The controller chip 134 calculates the orientation

of the pen and the nib-to-tag distance from the perspective distortion observed on the imaged tag.

Utilising the RF chip 133 and antenna 112 the pen 101 can transmit the digital ink data (which is

encrypted for security and packaged for efficient transmission) to the computing system.

When the pen is in range of a receiver, the digital ink data is transmitted as it is formed. When the
pen 101 moves out of range, digital ink data is buffered within the pen 101 (the pen 101 circuitry includes a
buffer arranged to store digital 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 PCB 129 in the pen 101. Figure 10 is a
block diagram illustrating in more detail the architecture of the controller chip 134. Figure 10 also shows
representations of the RF chip 133, the image sensor 132, the tri-color status LED 116, the IR illumination
LED 131, the IR force 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 also
included. An analog-to-digital converter 149 is arranged to convert the analog signal from the force sensor

photodiode 144 to a digital signal.

An image sensor interface 152 interfaces with the image sensor 132. A transceiver controller 153
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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 119 or stylus nib 121 out through the hole 122 in the metal
end piece 114. The pen 101 has three states of operétion. By turning the top 105 through 90 steps,
the three states are: Stylus 120 nib 121 out; Ink cartridge 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 electronics
chassis 130 which.sis,wiihin ihe,hoysing 4%, Thasecand Iex BERAZ8mounisa Mitared KGO 131
for providing Infrared radiation for projection onto the surface. An image sensor 137'is provide
mounted on IEREEMRYHRI PIOICIsY ARG ICPRRRSIEHE RePAIP 18E 47 reflected radiation from the

surface. The second {Jﬁe?_‘copn%ﬁﬂwﬁzr@i&%o’?ﬁ%‘érl Ixﬁvg%%ﬁ JE‘S&%%% nshi&é%%mwmgﬂﬂmy%l%c%wﬁ

transmitter and RF receiver, and a controller chip or controlling operation of the pen
optics block T'85Ma% R o AIBMAEREe dRSCH SISt FeRER e a7 1R d Hréfd 3 afinfrared
beam onto thendlasfabetande gedivesnmagesoont@ the irmdgearsersar 1132, Roiwer sapphypaif@sdh86

connect the (CNPINGRELHLIRRSAsENHERHPCB 129 to battery contacts 137 which are mounted
within the cam barrel 125. A terminal 138 connects to the battery contacts 137 and the cam barrel

125. A three volt rechiaegeedsheob &tbe joith Bosits e ttumpidmente(fraiseginel AP atecthidtact wsthahieibaitery
Conrt]actS- An%mluma@ Qﬂ%@imgrﬁ@é:jﬂsé,o fiﬁsrmﬁémwdl@b%\& s@g@emq@g RfeBnikgQita ﬁf@biﬂ;le
recharging of the bat 39 via [nduction. The sec ex PCB 129 also.mounts an infrared LED
13 o R 8 SR I B o e SR D VB
stylus 120 oftH® sPRERARFG®- 118 is used for writing, in order to enable a determination of the force

being applied to the surface by the pen._ni 9.0r nib 121. The | todiode, 144 detects light
flom th6 1R LED 143 118 1B Rz i o O e St oS R YoMBE e B S

grip pads 14$CseriAREHds SR T WK S Haker i D Puehr. M BKIERIYEOD heuaxastt agftiMdiigkthe pen
101, and top*AQfalsokAleldealipagd 2cfoorckppingte Qe Glstor, perkata62@ENGRNTROLLER

The pen _1016&_@55,3’0&?97Fﬁu%&?ﬁmﬁﬂﬁaﬂj‘@oﬁ@%m@ﬁ‘ian%@Qtéé‘Bé'ﬁéﬁ_n Bihe?@é‘n% \'}_Ullﬁ GRIFiGlge nib 119) by
imaging, in the infrared spectrum, an area of the surface in the vicinity of the nib. It records the

location data from thd mearesti¢éoesion¥agtand dsigceangael ditecalcniateftinectidtanion detpe mi E21 or
119 from th‘ﬁd@ﬁﬂ@&@a&@%‘tﬁi|§Hﬂ§a@@“ﬁ$n’e§r§o@ﬂ£ GOoMERIRH TRt 39 TRRICAHiRNS HehiBrck3&nsor
calculates thj}&giﬁg&gﬁi%w ngfv}%e Be%eanoﬂt@%rni it&)-tz@g %ﬁtgrrr}cr% fgpﬂi the pgg_sorc))\(?vctivgmc.jistortion '
observed on"the image ?ag. ?ﬁls‘fng e C]hlp fts‘ nd antenma %L%nt‘h% pen 164 Can transmit the
digital itrlk datat(whif\mﬁ rs'{s;@wg%gvtgrc@ﬁwﬁieéft@m @@Q}ﬁﬂ&t‘ﬁgtégo%fﬁ%@i%%&@&ﬁﬁ]iﬁ@ﬂ‘)p%%é‘ﬂﬁesi _
computing system. en the.pen.is in range o eiver, the di ink data i mitted as it is
o e e S L b B8 Rl R SRR e
101 circuitryﬁﬁ%‘l‘ﬂ’&fé@"&ping and collision detection to provide interference-free communication.

In an alternative embodiment, the pen incorporates an Infrared Data Association (IrDA) interface

for short-range communication with a base station or netpage printer.

In a further embodiment, the pen 101 includes a pair of orthogonal accelerometers mounted in the

normal plane of the pen 101 axis. The accelerometers 190 are shown in Figures 9 and 10 in ghost outline.

The provision of the accelerometers enables this embodiment of the pen 101 to sense motion
without reference to surface location tags, allowing the location tags to be sampled at a lower rate. Each
location tag ID can then identify an object of interest rather than a position on the surface. For example, if the
object is a user interface input element (e.g. a command button), then the tag ID of each location tag within the

area of the input element can directly identify the input element.

The acceleration measured by the accelerometers in each of the x and y directions is integrated

with respect to time to produce an instantaneous velocity and position.

Since the starting position of the stroke is not known, only relative positions within a stroke are
calculated. Although position integration accumulates errors in the sensed acceleration, accelerometers

typically have high resolution, and the time duration of a stroke, over which errors accumulate, is short.
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buffer arranged to store digital 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 PCB 129 in the
pen 101. Figure 10 is a block diagram illustrating in mdre detail the architecture of the controller chip
134. Figure 10 also shows representations of the RF chip 133, the image sensor 132, the tri-color
status LED 116, the IR illumination LED 131, the IR force sensor LED 143, and the force sensor
photodiode 144. TherQeTrFl,A%c% Fe?nlllT%rR Ei&%%%(i)ncludes 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 Dll?fAM 1?121 fare alsg,ng! %QA@Eanalog-to-digital convertler 149 is arranged to cofnvert the analog
signal from the force sensor._photodiode 144 to a digital signal. An.image sensor interface 152
iertaces with the milge e gien relcle R IAETOL I B A (RS 36089 SUEST e
circuit 154 afs@ases Mctaise fosirre et (with drrlerad BhipMenaeivhrEmtisedinge sCa IR P Girétifna%5 inand

RF resonatorgandimdidainr st 156 canneciattpatiheianie paar 502 pakiey cotigo e guproee saoreidibes

captures angglecodesncAlinm AAiRiKeR [ReRMpMdhe R4 TacE M IR M@ $RAgOr 132, monitors
the force sensor photodiode 144, controls the LEDs 116, 131 and 143, and handles short-range radio

communication via thenrattigrdramscgivueeiid3 605i apalsediuim-geferavancee edio Mitzjrgamedbipetrpose

RISC procesgfyidd 16 pRr&GS 0 thd SrvRIGIALY @\Bé?fr‘é’s?@d%%?ﬁ% rapscaebanRtRRledosiand

baseband circuit 15 mage sensor interface 152, flash memory 147 and 512KB DRAM 148 are

4), 1
integrated in"ﬁ"gﬂﬁcﬁf‘erg%ﬁ?r IRSPEAETR N SIEY REEHNBHEREERE circuit 155 and RF resonators and
lndUCtOFS_156) are preyiq ad&ﬂ@%ﬁ%&?ﬁ@eeeﬁzsﬁm-ﬂ ﬁ&;i%%uﬁf%@%\% B ctigplexsd prinbé h& @R (such
a sensor is pbrl%? (r:seod Eﬁé bgts‘%?gtlgﬁnElﬁc;[trienlc %:Q/répor_r]datlon, %nd IS deﬁgrlbﬁg |ré% paper [ é{(Ite%%Jra, K
T Nobusada® RESRIEEAER RaddIShRYRFVES TR R InTRIBG e PREEY AR BEn5Sr for
Miniature CaagTEi&SyasternainEFrEcPrinBhRitinaseehRleinerdmicm D@ i &8 eV ages mitaver PUDafsfry
2000, which iigitrcoepgratediharsit bgaefercpoa)awithiasy | B fittare PhereantiolpsAb ity t3doeniers a
guiescent state.after. a period, of inactivity whe [ i t i urf It
incorporates?éﬁa%%ic{a@%cﬁ%irg‘ﬁ?@%@% &i%aér%o%y;r%ﬁﬁg %o%ﬁte?gggrggé? %T]J%%%Iﬁ@a%ﬁ eErc?c? févsakl_%ays up
the controllef"$BROAREHE® SEIEF HHMAGECAE %N 1Be SRFeHIR BE fte TS PAdiRstrabidtokeddp the life
communicatebtia theridgdi Gin $edc@OBvtHz dofaiyd renyrintad progedvibih ecrdbess faepeptmres, gbrimlkoatatively
in the unlicenged 2sA§xhzdpdustrial, scientific and medical (ISM) band, and uses frequency hopping

and collision detection to provide interference-free communication. In an alternative embodiment, the
pen incorporates an Rdfaried Od&iguikstbdratiostdirEnApénie pisicep follsrestrrandeccosesuhécabchestith a
base station Qr.AgtRARHGHRITGE tBaiurtheperabadioiant dReRan.Adl BEUABSR AdkRqihqaenal
accelerometers mounted in the _ _ _ ) o
printhead assembly. The two Memjetd] print engines 602 and 603 are mounted in an opposing in-line
sequential configuration along the straight paper path. The paper 604 is drawn into the first print engine 602
by integral, powered pick-up rollers 626. The position and size of the paper 604 is sensed and full bleed

printing commences. Fixative is printed simultaneously to aid drying in the shortest possible time.

The paper exits the first MemjetD] print engine 602 through a set of powered exit spike wheels
(aligned along the straight paper path), which act against a rubberized roller. These spike wheels contact the

‘wet’ printed surface and continue to feed the sheet 604 into the second Memjet( print engine 603.

Referring to Figures 12 and 12a, the paper 604 passes from the duplexed print engines 602 and 603
into the binder assembly 605. The printed page passes between a powered spike wheel axle 670 with a fibrous
support roller and another movable axle with spike wheels and a momentary action glue wheel. The movable
axle/glue assembly 673 is mounted to a metal support bracket and it is transported forward to interface with

the powered axle 670 via gears by action of a camshaft. A separate motor powers this camshaft.

The glue wheel assembly 673 consists of a partially hollow axle 679 with a rotating coupling for
the glue supply hose 641 from the ink cartridge 627. This axle 679 connects to a glue wheel, which absorbs
adhesive by capillary action through radial holes. A molded housing 682 surrounds the glue wheel, with an
opening at the front. Pivoting side moldings and sprung outer doors are attached to the metal bracket and

hinge out sideways when the rest of the assembly 673 is thrust forward. This action exposes the glue wheel
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normal plane of the pen 101 axis. The accelerometers 190 are shown in Figures 9 and 10 in ghost
outline. The provision of the accelerometers enables this embodiment of the pen 101 to sense motion
without reference to surface location tags, allowing thé&location tags to be sampled at a lower rate.
Each location tag ID can then identify an object of interest rather than a position on the surface. For
example, if the object is a user interface input element (e.g. a command button), then the tag ID of
each location jag Wilbin ihs A sBialine.Jnpukelement san dieetividentiiy e npul elomet. de
acceleration m sureo'ioby the accelerometers in each of the x andey directions I1s mteéra e \%nt?w
respect to tlrwgefbdﬁ%llﬂffé’%ﬁ?fl'@fém%(neous velocity and position. Since the starting position of the
stroke is not known, gniyselaigAOSIons Wi A, AUPKEALR FAISHRLGH A E\%q RSP infggration

accumulates errors in the sensed gcce leration, acce erometers typlca ave I‘ESOﬁflthn and the

time duratio?b"a EIbRES GOt U\ﬂ‘ﬂdPFé'be?@e%{é’éﬂr‘?ﬂﬂﬁ‘ﬂ@t §%h6ﬁaﬁiﬁ9ﬂw‘@@@é 7 N POIREEDY
PRINTER DEBSCRIPTION 7.1 PRINTER MECHANICS The vertically-mounted netpage wallprinter 601
is shown fully assembled in Figure 11. It prints netpages on Letter/A4 sized media using duplexed
81/2" Memje;IM print en%ne% 602 and 603, as shown in Figures 12 and 12a. It uses a straight paper
path with the &aper 602 555| ﬁ%’rLéﬁRﬁ?ﬁH'T 1exed print engines 602 and 603 which print both
sides of a sheet sumuTﬁé?HBE?ﬁ%‘h%”i?{efuﬁP%%‘?féi Wil ﬁﬁ?’Bf&'«EBg RACHRYG BilkGioTy '5%%'5‘5 805
applies a strnpswflgllmvet\mdﬂgteffveeemgiele)ﬁ&ehap&nﬁt@f@@h@re(traran@wmgmtbeameb@sebaﬂdslpmwé&»s
sheet when presingd AgainsRit. [dbiasraatenadinalssLmng dee m@g@t&a&sswh'm)mgaag@dmem&kness

fom one seShiS AR EIRlunded sherts, 406 feplageallsnk Gariden iaL honmifugd® |

coupled with the xed print engines, ers or ers or storlng xative, a
cyan, mageri't"a yellow black and infrared inks. The cartrldge also contains a micro air filter in a base

molding. The micro aﬁrhE"E%EtlQﬁﬁGap%&s‘é{J LA BHIR c%?@n AR aRntr ) @\ﬁltn‘?éc%|€ﬁ?e1eﬂ"s

provides filtered air to the printheads to prevent ingress of micro particles |nto e Mem

printheads 3%"9\9&EFPH%tSB‘EFFérWﬁS'ée'BIatj“ﬂ‘i‘eeﬂa?lrﬁ?%rélﬁ H’Gz‘ﬁ&mBVCFn&EPﬁo%ﬁlﬁjgetﬁ@djafﬁeﬁ?té?%lth|n
the cartridgesytheroyjresatio P lIRSk The diltepristefigiot elyrtikedG® thedifestobitencaimdgefomaacnk

cartridge is %Jh@h(l@%@b&fér@ﬁ%%&ﬁ’ﬁ'ﬂea GARaGHY fabdeiptingAReGUHMAE0QRN PRgesRitl 2A@Rheets).
Referring to Flgu Iﬁ%%&\“aa rlzeglsme ’55k up roller assembly 626 pushes the top sheet directly

from the media tr tray past a paBePps?gns%'raon the first print engine 602 into the duplexed MemjetiM

printhead assembly. Theriw®ddemietMd mr&b@b}g@%@@%@p@ﬁ&% PEEDRYBEletrs M%@&lﬂa@én -line
sequential configuration alon the stral a ath. Th a er 604 is drawn into the fi
gralen, Hapst ool eI
S sensed

rInt enging con I’O| e an S _page Images tOI assoua
engine 602 ylntegral powere G pic up T ersB I:F‘he Sition and Sze of tha paper

and full bleeér”ﬁhﬁ@ﬂﬁéodbﬁq?h@ﬁﬁé§ PRV @%?l?ﬂb@'@#%f%@@%ﬁ? Rﬁ”ﬁlﬂ“@i@l?@tfﬁ”ﬂ%pﬁﬁm@st

possible timeides of a sheet simultaneously.

The master print engine controller 760a controls the paper transport and monitors ink usage in

conjunction with the master QA chip 665 and the ink cartridge QA chip 761.

The printer controller’s flash memory 658 holds the software for both the processor 750 and the

DSPs 757, as well as configuration data. This is copied to main memory 657 at boot time.

The processor 750, DSPs 757, and digital transceiver components (transceiver controller 753 and
baseband circuit 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 allow the network connection to be factory-selected or field-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 network interface modules 625 are provided, each providing a netpage network
interface 751 and optionally a local computer or network interface 752. Netpage network Internet interfaces
include POTS modems, Hybrid Fiber-Coax (HFC) cable modems, ISDN modems, DSL modems, satellite
transceivers, current and next-generation cellular telephone transceivers, and wireless local loop (WLL)
transceivers. Local interfaces include IEEE 1284 (parallel port), 10Base-T and 100Base-T Ethernet, USB and

USB 2.0, IEEE 1394 (Firewire), and various emerging home networking interfaces. If an Internet connection

NPA122-SG



The paper exits the first MemjetIM print engine 602 through a set of powered exit spike wheels
(aligned along the straight paper path), which act against a rubberized roller. These spike wheels
contact the “wet' printed surface and continue to feecbthe sheet 604 into the second MemijetlM print
engine 603. Referring to Figures 12 and 12a, the paper 604 passes from the duplexed print engines
602 and 603 into the binder assembly 605. The printed page passes between a powered spike wheel
axle 670 with.a, largs, syprsrhralierand anpiler movsble el spikeheqls aad.mamentan
action glue vy%eeal'. e’ movable ax efglue assemb y gnfv is mounted to a metal support Bracket and it
is transportetTtF{)fﬁﬁ?ard to interface with the powered axle 670 via gears by action of a camshaft. A

separate motor powefﬁe%@gp%@g@gr The %hﬁ?ﬂwn%ﬁ%%m}/ 843 %ﬂaaaiﬁssb%gaz@%%L@%ﬁé‘@gg&ﬂe

679 with a rotating coupling glue supply hose rom the ink cartridge 627

connects to 82§l WH@%C‘%H"CW%{B@UP&'”& BICRBY TAPTRRRASEIRY PHRPB LG SeRdFHSIEY) Rapdolded
housing 682 asuuwsimesding iglprengindehisith datecopenimgvattinefeante Aeabmygidetionoldings and
sprung outer doors are attached to the metal bracket and hinge out sideways when the rest of the
assembly 673 is thruérf“?oq{hr‘éefaqo?ﬁ‘?geé@ﬁfiwg%@%gofﬁtésjﬁj@“&ﬂﬁe@e?wsi%@ﬁa BB BB HE front
of the moldecdavinginga68RiMEdhBNdspragscessetthe emsem hhaaattredfaetvdbdicrpt tthe miuter usdseel
during periods: abinagtivity rhsilie:sheesARhioassesiniadhy ahguaeshassembly 673, adhesive is

applied to one vertical edge on the front side (apart from the first sheet of a document) as it is
transported down into the binding assembly 605. 7.2 PRINTER CONTROLLER ARCHITECTURE The
netpage printetEontrBAEFEEGMSISH NP ERIBANDIling processor 750, a factory-installed or field- installed
network interface mo@uote B25124 reetesPanse drsaeq@ived sodivertiiea nbeolieot MEB's (Paske [REei citd URIE 54,

RF circuit 756jardiths@saprtenaterib ladweloss tid63reusy. raster image processor (RIP) DSPs 757,
duplexed print engine controllers 760a and 760b, flash memory 658, and 64MB of DRAM 657, as
illustrated in Figure 1ZheTP&Peontretiigenast eagoteprintfe sreotpimipsichticaeiady theenaegroriel9and with

local wirelesgrobgtppgedeens &&apré;@ém@gethﬁammnlw%m ﬁib%inmﬂtm@ @@M%Iam&ﬁtmemis _
613-616, and},iReds,Apds SYRCHEANZES BB IRR RS (7 4 sPJé%EﬂQJI SNl SRn it rgpsists

of a medium-performance general-purposé microprocessor. The controlling processor 750
communicat&S WA tREBr AT e NS LoPRrINERs'T 61T a WG RIGFEL Qe b (R8I N PRI BTS Ps
rasterize andtdgnatipredsyageidestiptionsntotthe netpage printer's compressed page format. Each
print engine controller expands, dithers and prints page images to its associated MemjetrM printhead

350 in real time (i.e. SYBRIBPE0HLGRL 0% R AT PHAR 2 RS IRt BNGTRE B RS B BB th
sides of a shetitisintsiasbycashyesridanentiaipIpsire and girehdontyoie pIABOR BERFE adear@per transport
and monitors ink usage in _ . . :
he infrared (IR) layer of the printed page contains coded netpage tags at a density of about six per
inch. Each tag encodes the page ID, tag ID, and control bits, and the data content of each tag is generated

during rasterization and stored in the compressed page image.

The main processor 750 passes back-to-back page images to the duplexed print engine controllers
760. Each print engine controller 760 stores the compressed page image in its local memory, and starts the
page expansion and printing pipeline. Page expansion and printing is pipelined because it is impractical to

store an entire 114MB bi-level CMYK+IR page image in memory.

7.2.2 PRINT ENGINE CONTROLLER
The page expansion and printing pipeline of the print engine controller 760 consists of a high

speed IEEE 1394 serial interface 659, a standard JPEG decoder 763, a standard Group 4 Fax decoder 764, a
custom halftoner/compositor unit 765, a custom tag encoder 766, a line loader/formatter unit 767, and a

custom interface 768 to the Memjet[] printhead 350.

The print engine controller 360 operates in a double buffered manner. 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 is loaded.
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conjunction with the master QA chip 665 and the ink cartridge QA chip 761. The printer controller's
flash memory 658 holds the software for both the processor 750 and the DSPs 757, as well as
configuration data. This is copied to main memory 65%2at boot time. The processor 750, DSPs 757,
and digital transceiver components (transceiver controller 753 and baseband circuit 754) are
integrated in a single controller ASIC 656. Analog RF components (RF circuit 755 and RF resonators
and inductors 756) arg, pifyided.nAgeRAIRIE Rh iR 02, The pELuark, INelfags modkie. Gan s
separate, since netpage printers allow the NEtWOrk connection to be Fact%ry-sefecteé or field-Selected.

Flash memoRPas GhP 2256 i bt EAMEFE RANMEBY i ar oPotreiiss PhePrift BirlgiFle e ollers

760 are provdglégenasepinate tASHS SorMavdetierd of seeioror R, inllenfagel lahothal s 62 Stayeadirovidethseach
providing a Q%Q@&&E‘%W“la}@;t%ﬁ@&ﬁnﬁﬂte@(@ %}i%%'i%@ei%%k‘P@/@?‘BU@?{hQFe@LﬁEW&BKIB%?GW752-
Netpage netyvork ternelt |ntt%rf|ac<=fs W#ﬁl& (Ij’(t) ?mobd S Hn)ébtrld Ftltb(?r_g[:(??/x @HFC:?]tcablet odems,
ISDN modeni¢’ DSE hio 5%5!'5?5?&% e' transCeivers, currént and nex -gee &rd |8n CeMitar erép fone
transceivers MemikEivirnlabsa ol Vs QWILINE hrEfers cidivst pE tessclifle nuEfera etessioreduid R ERhinIB2Aarallel

port), 10Basend madshQORaRant ftbrinel 4 5BeandoUaB RN idFERalid9 4o (fri WiR) andNaH ass

emerging ho\m’1 hge'g\{/?\:t%rkéq% I g&r%ges. If an Internet connection NPA122-SG 51 is available on the

local network, the & focal network interface can be used as the netpage network interface. The
radio transceiver 753\ gRmMELRCHaSHitBeoHhiteNEch UM Hzhan dnarmally dset Oyortaitiess

telephones, or alternat'vel}é in the lghnl@gqeﬁsed 2.4GH;;5|'dd,|n§trial sci$nr1tiflir]% 354 me ggqlla(h']sel\élgtg)rﬁlﬁd,

aré syncnronfzed via a ne sync ‘signal Oone prince
and uses frequenc yhopplng and collision detection to prov}/de ifterference-free communication. The

printer contrIEFERIGRAIY ineBHibTalEs B rRTRAFE BRI NS SWEHIR* (IrDA) interface for receiving
data "squirted" from geyices §H8‘?Pe ABISHRAGS %éﬁﬁ%fa&c!wﬁgea'ﬁ%%%%Y%ﬁ‘? Osgh%%‘iz%et ”p%ﬁ%r Uses

the IrDA interface for short-range communication with suit configure negt%p ge pens.’ 7.2.
RASTERIZASPERICANIDS PRIRIINEP R CBHBIHIA tb"ro%%ﬁi’y?é@) KA RUET0E afftR\BYiiéPtrad
document's pagellaydhetseppa peige 66Hje4s, it runs the appropriate RIP software on the DSPs 757.
The DSPs 757 rasterize each page description and compress the rasterized page image. The main

processor stores each E5AreSEadHHJEeiARGE R ARENTS T SPBR L5 ROdFIBAREShultiple
DSPs is to |eiregckioDiSiRerastetizensicepdhateagra(e’) T hieil) SPsecare alvddysHaeake@O sy rsiheé2in
arbitrary numbebef of 3R REBRA PRASSKARGIRBERRIAs BRISIRFRLILIEMAEY: Jehisisitairay @plrdaads to
potentially pagr. RSP o Hiallonnhen iasterizing short deeurents, W alermeliciegionsin dhe.page
description are ras erzed 165 contofie-redollition Bi-leve bitmap which'is [6sSieds y compressed to
negligible siZERAFXIER Y5rIES-paifBtaha/iiehibitesseenpigenietses Sdiinfrared (IR) layer of the

printed page contains coded netpage tags at a density of about six per

8 SEARCHING STORED INFORMATION
The netpage system provides the facility for searching stored information from various sources.

The netpage system preferably provides a directory of categories through which the user can navigate to find
information on a specific subject. The netpage directory is preferably a human-edited directory arranged into
subject categories and subcategories. Publishers may submit documents for inclusion in the directory. An
editor may review the submitted documents and decide whether they are acceptable, and in which category

they should appear. The directory may be browsed hierarchically and searched by keyword.

The netpage system may also provide a search engine for more specific searching using keywords,
document attributes (or resources descriptions), and boolean search operators (AND, OR, NOT). This type of

search can be executed on:

. public netpages

. personal netpages (i.e. a user’s own netpages)

. personal e-mail (i.e. the user’s own e-mail, whether sent or received)
. World Wide Web

. NetNews
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inch. Each tag encodes the page ID, tag ID, and control bits, and the data content of each tag is
generated during rasterization and stored in the compressed page image. The main processor 750
passes back-to-back page images to the duplexed prfdt engine controllers 760. Each print engine
controller 760 stores the compressed page image in its local memory, and starts the page expansion
and printing pipeline. Page expansion and printing is pipelined because it is impractical to store an
entire 114MB birlevel GhYICH B a0c Impas i memony. 1,2, 2 BRINT ENGINE CONTRGLLER, The
page expansion and pr?ntlng pipeli ine of the prmt Pﬁe Controller 760 consists of & hi gspeed IEEE
1394 serial if@dkface 659, a standard JPEG decoder 763, a standard Group 4 Tax decoder 764, a

custom halftoner/compositor unit 765, a custom tag encoder 766, a line loader/formatter unit 767, and

a custom inteiface 76810, thesMemistiM.pritheag, 350. The print engine controller 360 operates in a
double buffered manpgf, %‘/J?f&%ﬁ‘%&%%ﬂa’%é%%ﬁ?nM&R‘%@MJ@R.XA%FB&MRS%‘EQQ@%B%%Grface

659, the previously loaded page is read from DRAM 769 and passed throu rint engine

controller pig€iite. ’bFPé@*ﬁﬂ‘& H&H}é 'pflicatii, Faptbr SRR r?ﬁc%ﬂénbﬁd)é"jﬁgta%a[ % i Bﬁh‘f&ﬁp\ﬁﬁf@ dother
page is loadedresiPARIR2cESGE2 Phitorfirest stageunt thawgifetineexpaddras 263)arded PEG odtimtressed

contone CMXdﬁ]W@J,seﬁé?@l@@G§ @%Z@é) Nentacaiig thdr ax caEIreespetindavaiiacklavethanesenders
(at 766) the hi Ievel net aé%_;[b rding to the la f rmat defined in secti | in parallel.
The second e e B A R e SR B R el
layer over th@#@éﬂlﬁﬁ@@??@vel CMYK layer. The resultant bi-level CMYK+IR dot data is buffered and

omated 77 o URISATIE EET B S Rl e

line buffers are store p DRA tage prints the Six ¢
(including fix20RHEYHS ﬁ?@%‘e‘?ﬂ[&%l\ﬂfﬁﬁﬁiﬁﬁaﬁ ¥ 35 Lo AWt FrAcE PESeREResstell print
engine contreliers W80cardonsatnrorose nthguchoasHnres dupleiked odrhligimaticmorthdyameynealsonized

via a shared é&neﬁmﬁigagaw AeaPRY, Im%%ﬁﬂ%%@@iﬁﬁe%@uﬁ%'ﬁ%?ﬁem@/m% exerpRmeasigr Have
pin 771, genera\tes I ine sync. ;1795 ?I 770 onto the ﬁh line. The R%rrl;[ngtnglne Cé)ntroll r 76(2{1

docume contaln eneric men whi
contains a |OW spee process or sync ronlzmg € page expansion and rendering plpe ine,

configuring tPROPAMTFREEYIS50eIHedrla AR EpEd dEEtHP HRRWPTBING HET ¥t SRRtERtRR SEEpIFEIOHBESIS 675,
676. In the 8142 bversiohsobibicaetpag® pyinigazitbesbiaiint enginesaeaeisipg pdstadeh@iiatpages per

minute alon%ﬁl?l‘?c 'H%sd%ﬁ@%%a%[ﬁbep%aﬁﬁtéﬂn)vllQi'MH’%ﬁeuﬁ}ﬁpf@t&&ﬁrﬁn&KW%&%Q&H ilpihe 12
versions of the n%ﬁ?ﬁéaﬁmnter the two rint engines eac éJrlnts 45 Lettegd%8 ges per minute along the

short dimen&iBf A T08Y /B3, Hu HeaRIRE T SRBe5teE e DY AOER VE‘%&@ SRR P Within the
operating freguesticyest tineciie dorimavisprivdtifiesad, aghiehnalhthaenetated randi@eifiin bk eeretRaBOPKMeY. in

response to user requests. Figure 45 shows a generic document 990, a generic form 991, a user-specific

document 992, and a user-specific form 993.

Netpages which participate in a user interface flow are further described by abstract page layouts.
A page layout may contain various kinds of elements, each of which has a unique style to differentiate it from
the others. As shown in Figure 46, these include fixed information 994, variable information 995, input fields

996, command buttons 997, draggable commands 998, and text hyperlinks or hypertext links 999.

When a user interface flow is broken up into multiple diagrams, any document which is duplicated

is shown with dashed outlines in all but the main diagram which defines it.

8.2 SEARCHING OBJECT MODEL
A netpage network is based upon netpages which provide a paper-based user interface to published

information and interactive services. The netpage document structure of the preferred embodiment is shown in
Figure 25.

In the preferred embodiment netpages are organized into netpage documents and both netpages and

netpage documents are assigned globally unique identifiers.

Each netpage in the preferred embodiment consists of a compact page layout maintained

persistently by a netpage page server. The page layout refers to objects such as images, fonts and pieces of
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8 SEARCHING STORED INFORMATION The netpage system provides the facility for searching
stored information from various sources. The netpage system preferably provides a directory of
categories through which the user can navigate to find4 information on a specific subject. The netpage
directory is preferably a human-edited directory arranged into subject categories and subcategories.
Publishers may submit documents for inclusion in the directory. An editor may review the submitted
documents gnd decide whether they are acceptable, and in which category they should appear. The

directory ma)?)g)'e browsed hierarchically and searched by keyword. The netpage system may also

provide a search enginenfaétsnRracsRasificasaateiog Weing de N aisls reshaesaroanl gD Wissn(or the
resources d%ﬁ% ﬁtboeqﬁ)doﬂgeqﬁt?gg Lﬁ\%qe%e?gwl&ggger%&?ar%&AND, OR, NOT). This type of search can be
executed on. public netpages personal netpages (I.e. a user's own netpages) personal e-mail (i.e.

the user's own e-mailrnyhathee segtipioicaedyardyraMViedrbiMideryeb 40V atiN ewsadRAd - S dpdidaigital

ink searches, (pighr ‘?ﬁﬁ%‘%@f@ﬁéd@%Xoﬁl%QnPSrPS’%QJ DEALCHBINSES PR, DRIRAgESan g pll 8.1
USER INTERFACE DIAGRAM NOTATION Each application user Iinterface flow is illustrated as a

collection of YFEMneht8ifREE B CHtihAPfLoairdn. Widh et A eldRucats e artheisidet
document is primied dsrantesultieiddtetu $eil itate SEsogy dtyeofotecegpo g esom rasi By ibu itepegiethedsource
page. Some gRMRMAPHAKMY SR |RBRI e WIRMELRIR1REMIBIAN ARy SERAAEL DY HANB S Ry
indicating th%[o%n% one (af the szipecified commands causes the target document to be printed. Although

multiple comman Sso?ﬁgyplgggﬁ' he same command arrow, they typically have different side-effects. In

application terms, it isimApRiaptdR Hhstings)i sh PetmesnReiRAgA:HAcYRRAtS ARRMELRAGSE fQmeEd
Documents coptain priptedpformation, sl #s command buions Which can e presseg bydne
user to requ_estr}urt er information or some other action. orms, in dition t0 %gﬂaviﬂgellke ormal
documents, S¥¥ oRtaiP Pt TidRrs REhicPiekA e afilbiaese tide: PrefEydBedE e QRS with a
data input miacharisn. docisalsostasefdrtawdigted gishhbetwedterdidietsments which contain generic
information and documents which contain information specific to a particular interaction between the

user and an applicatib TGERErfE FRIARSHIE P/ 5E5FR IH ISt (FIFER0EHE ¥ AN BE SR PALHRES sold
at news stargigpbecachvestismigrpdsties sSnehecpagatieyed. iss ipultlaeplacasrdgamseimeyraistabeqpliepprinted,

including, fOI&%EHQ]@,SM%HﬁQ%,{WmSe%q%ﬁgfﬁgein pre- printed publications. They may, of
course, also be generated on-the-fly by a netpage printer in response to user requests. User-specific

documents and form$rafeablyrfivkdlyalyen@reted on the fly by a netpage printer in

. boolean (for example, associated with a checkbox);

. text (with the associated digital ink optionally stored);

. digital ink (with a converted text equivalent optionally stored); or
. a digital signature.

Preferably, each form instance has a link to the previous version of the form instance (i.e. the form
instance from which the current version was derived), as illustrated at 59 in Figure 32. Each form instance may

also have one or more links to form instances derived from this version.

The form instance versions form a tree structure. It is preferred when performing a search to only

include the leaves of the tree, unless they are excluded by a date range search.

Pen actions relative to a netpage generally include a series of strokes. A stroke can be considered
as consisting of a sequence of time-stamped pen positions on the page. For the purposes of this specification, a
sequence of captured strokes is referred to as digital ink, as illustrated in Figure 33. Depending upon the field
type, the digital ink can be converted to text using online handwriting recognition. This would then allow text-

based searches on netpage input. Graphical searches may also be performed based upon digital ink.

Figure 47 illustrates the directory class diagram for the preferred embodiment. The netpage
directory consists of a hierarchy of categories 502 and subcategories 502. Each category preferably contains a

set of subcategory entries 504 and/or a set of document entries 505. Each document entry is preferably

NPA122-SG



response to user requests. Figure 45 shows a generic document 990, a generic form 991, a
user-specific document 992, and a user-specific form 993. Netpages which participate in a user
interface flow are further described by abstract page [gyouts. A page layout may contain various kinds
of elements, each of which has a unique style to differentiate it from the others. As shown in Figure
46, these include fixed information 994, variable information 995, input fields 996, command buttons
997, draggable con&mqﬁ] nd text perlinks or hypertext links 999. When a user interface flow

i
is broken up w??g?nultlple é)g%arﬁ%un&errlly ocument which is duplicated is shown with dashed outlines

in all but the main diaggae mh@hw%ﬂmeﬁlltusﬁal’eSEABIQSE‘HN@@BME@&MQQ@hbédﬂ%tﬁ&l%éiﬁiﬁﬁork is
based upon pet sé%‘?n&"*lh%'% At aRe %??Qn'g'sae t ! J@«% st %L?&hffjné t‘%E’W%EQQe?‘E'&

Qf%é%? 8%
interactive services. The net ocument structure o eferre own in" Figure

25. In the préferAEYARIpECH é‘i‘itpH%fhﬁ%ééogré B‘?b‘ﬁﬁlﬂ@ﬁxlﬁ’t AP, B BEEMeht'SAGBRIEh Etfages
and netpageéndociith@htpaie assagnodeg kobElbinchidps esderifiscs pitta divaneipoae arfulhexp neferbesl

embodiment¢engisis.Pt-#GPMRRGLPABSRRY L MR RIAIRek mr(zisggs}w Ry\deNRHRAR RATEBSIYEr-

The page layoﬁq alre elndet>(<) qQJec{s S(%Jn(\:/h a teq}al'r%l%% SIgn{ﬁee\lnorIBI\%lc S\/\9ebN I(:j)ébk 5e2t25ﬁ% IHC 4 tea)l( Feslgua%g h
netpage dOCU as associate one or more resource descrip ons w erred

em bodlment%fékﬁUWdl@Pﬁetéz\?\@B B‘Hg}@‘h‘i@?&o@?aﬁhé‘%@w& Fﬁ@ﬁﬁéﬁéﬂmﬂ@%éeéﬂafﬁ?%qﬁwbwn in
Figure 46. Theesetpageaedackdsdeesxxiption attributes in the preferred embodiment are based on the
Dublin Core (Dublin Core Metadata Element Set, Version 1.1: Reference Description, the contents of
which are herein inclféies B/ brgeder dre fdhied) igricinis deomaRidaardressenedmete RaEely ichitate
discovery of faleektamniexrezsoascasdyxspeyg Byirfor paapeghitsaandbrdelatianshi pstiogate ms oo docunbents
(resources). fahy %@E%@e@%%mﬂ%ﬁﬁmm%@ﬁ@& Witk $t39r]ﬁ‘d95t|ﬁﬂ%§\&§|%qw&%rq\%ﬁﬁﬂpt'ons-

Each netpage document may have a set of document instances, each of which describes arw)rlnted

instance of thS SETRIEAPEH Rt adpe Rem S el YGE JBLU L AR AUl BLEHRSBSAAME &St of
page instantgex aatererspiiaforrdeoserimacencpiiiitees ﬁ'?sltt!ﬁé@ bftthe page. In the preferred embodiment,

both page instances Faﬁure%g urgr%ntl ?ncgs are a %r : dg ! i Pn% ?l uEnalC m(fm ng% rm | |n tances
associated with page'i stances in preferre t malfiain-Sets's user Supp ied Values for

form fields irter pa&g@qamé%anméﬁ%ﬁ@jgm%gﬂ?é 5. T*mt%gm@ fRatcarieinsrptimsercdsitaed and
stored indepeadesnthgFona@anhy farorenstgnceirdtiefic iy, fald ¥aligs warilyeindatteany@arexaample,

associated M@oaa%%iﬁ?%h stroke feature are a number of stroke occurrences 534, each of which has a link to the

document 529 containing the stroke occurrence and an offset value giving its location within the document.

The stroke group index 535 contains a number of stroke group features 536 including stroke
count, aspect ratio and bounding box size. Associated with each stroke group feature are a number of stroke
group occurrences 537, each of which has a link to the document 529 containing the stroke group occurrence

and an offset value giving its location within the document.

Digital ink indexing and searching is an emerging field. See, for example, Aref, W.G., Kamel I.,
Lopresti, D.P., “On Handling Electronic Ink”, ACM Computing Surveys, Vol. 27, No. 4, December 1995;
Walid Aref, Daniel Barbard, Padmavathi Vallabhaneni, “The Handwritten Trie: Indexing Electronic Ink”,
SIGMOD ‘95, San Jose, CA USA; and Poon, A., Weber, K., and Cass, T. “Scribbler: A Tool For Searching
Digital Ink”, Proceedings of the Conference on Human Factors in Computer Systems 1995 (Denver, CO,

May), the contents of each of which are herein incorporated by cross-reference.

8.3 SEARCHING USER INTERFACE
In the preferred embodiment, the netpage search engine has three components which provide for :

. collecting and storing index information;
. user searching; and
. presentation of search results.

The search engine preferably creates indexes of public and personal netpages, e-mail, the World
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text (with the associated digital ink optionally stored); digital ink (with a converted text equivalent
optionally stored); or a digital signature. Preferably, each form instance has a link to the previous
version of the form instance (i.e. the form instance fréfn which the current version was derived), as
illustrated at 59 in Figure 32. Each form instance may also have one or more links to form instances
derived from this version. The form instance versions form a tree structure. It is preferred when
performing & gealch, (g privInEIude e Jsaxes oL es. ypless 1oy are. sxcluded By A dale fange
search. Pen actions relative to a netpage generaﬁy nclube a series ofstrokes. A stroke can be
considered &€ EBFSiaHHRSTELEER of lime-stamped pen positions on the page. For the purposes

of this specification, a sequence of captured strokes is referred to as digital ink, as illustrated in Figure

33. Dependigg ypon i digld, tyresthedigirlinksamps.converted to text using online handwriting
recognition. This wouid then. aliow exlRased Seenes A-ReTRAAG AU FlARNGR) segrchgs may

also be performed based upon digital ink. Fégure 47 illustrates the directory class diagram for the
preferred emBUTiHRALCFRLCH R eearndertly ' 015 SRt 06 ASRASEREIT 67 A3l dhtieaostdatighed to
subcategoriestg0icEchptacdtrorstnage Ryslyecomniadrsdandaingm docansgd npteasad escBow sadiepla set of

document e@tbi@& afRemimesmdecment @a&%ﬁm@qﬁ%%@l@&%%a@&s&caagaobmnsamtpage
document 836, Flguregnﬁ% tﬁfgréeﬁ% %aer]% k5SJtO|I;(L)J|§tratehgg ex cla§s dla%r ms.?ln the. PJefe%rg\gvh%mep (glment,

. direct the arq Ow, W ocument resour: esCriptors, to i exT%
to facilitate user searching, t page search engine maintains a set of indexes. The personal

netpage ind&€R"sEEE0BU|hEKiaEsI9cHE Burce description index 509, a full text index 510, a digital ink

index 511, and a conyepied ﬂ%d"é%%%%‘e%t, T@%%Bg%eg%wg@%grbgé%).%?r%sﬁ%i}aﬁbf%%ﬂ?dﬁe%%ﬁ?ﬁl ot

description index 514 and a{f% text index 515. The personal’e-mail index s udes a
index 517 (of'SYIHjEtoseriae Yy a M YL deWiep S aigiaiNfik index 518, and a converted text index

519. The World Widepyélfgjgbil %%%b%%%éa%& iﬁ&‘é}&lg% g.tesgurce description indexe 521 and full text

index 522. The NetNews index set 523 includes a resource description index 524 and a full text index
525. Figure 52 illustrakessthedabstaptionde @ancdiggaantiat the oeferred embodiment. Preferably,
each full text index 526 has an index entry 527 for each significant word. Associated with each word
are a numbeY of wordedetaprened&s28. Each word occurrence has an offset value 530, indicating the
word location within ?the Fl.o _umdent, and a link to the document 529 in which the word appears. A full
text index is an invertet - int egl(r] and each set of word occurrences constitutes an inverted list. Figure
S3 illustrates the classchggraaion the disitabinkirdex. Each digital ink index 531 is made up of a
stroke index 532 and a stroke group index 535. The stroke index 532 contains a number of stroke
features 533 includingjhetretkandaimgtiondiractiemasspeotoatim ewds kywore keithizm tetaloangleetraversed.

Associated with each stroke feature are a number of stroke occurrences 534, each of which has a link
to the Preferably an index entry is created for every significant word found during the data collection

process. Insignificant words that do not contribute to the effective location of a document when searched,
generally referred to as noise words, are not included in the index. Noise words include articles, conjunctions,
prepositions and pronouns. Noise words are typically found in every document and are generally not

considered useful for searching.

Figure 52 illustrates an inverted full text index. Each word occurrence is stored in the index with an
offset value and a link to the document in which the word appears. The offset value 530 gives the location of
the word within the document, and is used for calculating the proximity of words in a document. A digital ink
index, as illustrated in Figure 53, is also built for a user’s personal netpages and e-mail found during the data

collection process.

8.3.2 User Searching
A user may obtain the netpage search page from a variety of links including:

. the user’s own bookmark
. the netpage printer’s help menu

In the preferred embodiment, a user can search for information through the search engine or

through the netpage directory.
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document 529 containing the stroke occurrence and an offset value giving its location within the
document. The stroke group index 535 contains a number of stroke group features 536 including
stroke count, aspect ratio and bounding box size. As8o6ciated with each stroke group feature are a
number of stroke group occurrences 537, each of which has a link to the document 529 containing the
stroke group occurrence and an offset value giving its location within the document Digital ink

indexing and searchlqgels an. i’gehggogvf’fgrldne ee, Sfe%rrc amp@s}rakdf"y\g urb eI I Lop %sg

"On Handling Electronic Pn?g A omputln urveys ecem Aref
Daniel Barbafd, CP%W&THPM%BH%NW?H@ W@Wﬁ@r‘ieﬁ‘ﬁ@ fﬂﬁ’ﬁéﬁﬁiﬂ”ﬁl@&?r@ﬁ 'éllirﬁl?S SIGMOD
95, San Jose, CA USA; and Poon, A., Weber, K., and Cass, T. "Scribbler: A Tool For Searching
Digital Ink", Rrosgediggs; of the Lgnrierence on Human Factors in Computer Systems 1995 (Denver,

CO, May), the contenis of fAGRAEVRIGH AL iMRIRIINCRIRRIACH BN LIRS LETE 208N & AP HARCHING

USER INTERFACE In the preferred embodiment, the netpage search engine has three components
which provid®R5Pe SR &Y A BEBRSRINR IcRasE i FHi BT 8 8P LessestiRl Selstle e irin heof

search resultstrageglisestnioh engine preferably creates indexes of public and personal netpages, e-mail,
the World NPA122-SG 56 Wide Web, and NetNews. The user can execute several t{pes of search

using the search enging, USEh GR BRI s PR eV Bt faseD Al BRI st8 the (R8s FEDRE ARG and
Storing Inderurfonateatesn tTheans tisegenkecttadasinoxes saest ard atedvey esofitly Hiee Yiridd YeidesYelfeared to

as "agents” Mlilielotee Wklickh BHRrawiRatically apcindeppadently. In the case of a netpage system
an agent is a program designed to automatically explore the netpage system, recording and indexing
the contents of netpatjelkettyfeesedeseativhzble osrted hafiosersaioneinsthenfisrkenfeids arabass.imihe agent

gathers inforgadionlase dpadinasatiafwsreprvwkiche diteehdiieagephieetitgheipageshistiks taafallamr what
document re &e5%%9@3%&9&%%&9%%%]% hehet %%%AQ&?&@I}% J‘Hlle (f%woawd&%m%@'wé%the

preferred embodiment, the netpage searc engine uses arvestln an xing techniques similar to

those used HﬁPK‘?a%a%aWc}Fm L\?\?id%f HiPeb @@%éﬂ%ﬁbuﬂé@edlﬁ@&%ﬁﬁ/ Bietpdhd %“ebﬁ“&ﬁ?ﬂ&é%@%r%
based on: théltesderzedesymimionstoitdOatbatsd stichvas. fitleezanch muittibe ysertbrarbhtl doclamdiit text;

digital ink; ands igxhrRIaINeghliPMscRMeRRGHigitalink. The netpage directory may also have an index
to provide keyword searching on category names.
A user may specify the number of matches to be returned by the search by checking the appropriate

box under the search field.

When all the desired words or phrases have been specified the user clicks the <search> button and
the results are printed on one or more search results pages 540, as illustrated in Figure 57, Figure 58, Figure
59 and Figure 60.

To execute a more advanced search the user clicks the <advanced search> button, and the

advanced search form 539 is printed, as illustrated in Figure 56.

The search request form 538 may require the user to enter a signature to authorize searching of the

user’s personal netpages and/or personal e-mail.

The user can click the <blank form> button at the bottom of the page to print a fresh netpage

search form.

8.3.2.2 Netpage Directory
The top-level categories of the netpage directory are included on the netpage search request form

538, as illustrated in Figure 55. The netpage directory includes a hierarchy of categories and subcategories, as
illustrated in Figure 47. Each category contains a set of subcategories and/or a set of document entries. Each
document entry is associated with a netpage document and the directory is preferably developed and
maintained by human editors. Publishers may submit documents and descriptions for inclusion in a category

within the directory. An editor may then scrutinise the document and decide whether or not to include it.

As the editing task can easily become onerous as the size and content of the directory grows the
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Preferably an index entry is created for every significant word found during the data collection
process. Insignificant words that do not contribute to the effective location of a document when
searched, generally referred to as noise words, are it included in the index. Noise words include
articles, conjunctions, prepositions and pronouns. Noise words are typically found in every document
and are generally not considered useful for searching. Figure 52 illustrates an inverted full text index.
Each word oeguiencef siorsd N ndx il an oifseh g a0 ok e e dosumentjphich
the word appeg g 1d Oftset valug 5. glvest & location of the wo doew H n'the olocument and is
used for caldOi&eHe Hﬁ@%?é\k}’mweéf WeHeTiea TR RRECE T RFREd YRR Hrriedead ‘?ﬁ%ﬂséted in Figure
o G i o 2 WGk PatRenaHRSIABNC AN b ung g MEs8R'd.Rlieclion glogess

8.3.2 User Searching A us obtain the netpage search page from av ariety of Ing: the
user's own bGERAMAIR Ehe Sr‘l'@?ﬁtﬁgj’éyﬁ'ﬁHfé?‘“é‘ H@E%Hwﬁ‘i‘ﬁ%’ﬁ@f@?@d embodiment, a user can search
for information through the search engine or through the netpage directory. NPA122-SG 57 The user

interface flovg fo5 petpagesearsbipg,is illustrated in Figure 54. A user may select the search engine or

the netpage directory drqu. tie REIRRgR é@éﬁ%g{ﬁ&l%%@%‘aﬁ%ﬁdéﬁ‘s%%ﬁ% LGOS P e Sdvancdy BasIC

Text Search The search reqﬁ?est form 538 illusfrated in Fi g%ure 55 provides the search user interface of

the netpage’ &I tre HLYAGL 'L EIER T8 U5 Sl R HR o TP el SR S UE L RP L 804Gt a
category frorhetiardhegdgerdiietecoyted racibBit dRrrebaisyithéopaaniclilet lseceok araientiris andsh to
search. The @vaitaglessanehrareas are public netpages, the user's personal netpages, the user's sent
and received e-mail, the World Wide Web, and NetNews. The user can enter a basic search on the
search request form. Thethweilgbéefeaatskl appradeseirmaent, to execute a basic search the user enters keywords
or phrases in the search fleld Tos ecé)(r% b worﬁ phrase, the user encloses the phrase in quotes.

To specify that a word muSeRE D‘.& QS "OSLPERE BFEE{ f@FWf@@egtﬁ?Lfgug @%?mf mediately

before the word. To exclydeaiwerd drarmibe seer shbgaemeépae\e{m&aﬁ  BiRUS Sighck:) immediately
before the word. The user can carry out a wildcard search by typing an asterisk (*) at the end of a

word. For example, iNthie-usegresder cheshhomismet|be' pidsestwatidmatch on "small”, "smaller” and

"smallest”. A user ma ﬁgeemfy the number of matches to be returned by the search checkln the
appropriate box und'g'r/; LRGN SIS RRLRCR & b apRse Wrﬂ%"%ﬂfhﬁh]r%‘@édﬁaﬁﬁé’% ‘BéE‘?ﬁed

the user clickscthentsearch> button and

A user may perform a complex search query using the abovementioned operators. Preferably, the
order of precedence for these operators is NOT, AND and then OR. The user may use parentheses to change

precedence or nest expressions.

The AND and OR operators cause the search engine to retrieve the inverted lists matching each
search term and perform the boolean operations on them. For the AND operator the resulting set of index
entries is the intersection of the inverted lists for the two search terms. For the OR operator the resulting set of

index entries is the union of the inverted lists for the two search terms.

To find search results for the NOT operator the search engine locates all entries in the index which
do not contain the search term. Most commonly this operator is used in conjunction with another term, for
example, “apples AND NOT oranges”. In this case the search engine would find matches for “apples”, then

remove from the results set any matches on “oranges”.

To find search results for the NEAR operator, the search engine follows the same process as for the
AND operator, with the added criterion that the two words be located “close” to each other in a document.

Proximity is calculated from the two word occurrences’ offset values stored in the full text index.

A quoted multi-word phrase search is executed as an AND conjunction of the significant words in

the phrase with word adjacency enforced with reference to the word offsets.

A user can also execute a graphical search from the Advanced Search request form by sketching a
picture in the picture search field. In the preferred embodiment, this search is only executed on the user’s

personal netpages and e-mail (ie those netpages with stored digital ink).
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the results are printed on one or more search results pages 540, as illustrated in Figure 57, Figure 58,
Figure 59 and Figure 60. To execute a more advanced search the user clicks the <advanced search>
button, and the advanced search form 539 is printed 2&s illustrated in Figure 56. The search request
form 538 may require the user to enter a signature to authorize searching of the user's personal
netpages and/or personal e-mail. The user can click the <blank form> button at the bottom of the page

to print a fresh netpagfem]a (TrChyfscl)zr 0. |s8c§e§<ed on masgﬁrcplrree&taqr%{)rm[}ﬁ (ﬁelge\a(?lhcn%{a Og)%ri)lc’fu‘f-pseof
netpage directory are inclu e netpage search request orm b luStrate Igure 55.

The netpagea@fr%é'fbFj%(ﬂ'ﬂl&égﬂ“ﬁ@r%ﬁ?bfﬁ%@bﬁé@tahﬁ@ﬁBﬁ%lf%eg%ﬁlé@ inBounfistrseels # igure
47. Each categanyscioptaimsaadseihothsub cateyderes andior basstrofighecrsternh éntrigstuie aich isdogerment

entry iS{ assogiAtEe w4t %&E&P@Qﬁfﬁ%@ﬁﬁ& aae &h@@igesraave'@qm@w@wm&a@@oped and o
maintained by human editors. Publishers may submit documents and descriptions for inclusion in a

category within the direfetarly, Apraptiitel sezeop theresgedtimsdytie the cligite ntkamihgléwitkt iwhetteingr not
to include it. Asntae RAEINGitgHHe BRNEARINIPEFORSARRIRALSAS IR siie AP Caoke Marfdha Flifegtory

grows the NPAlzlzatureSEz?entlewgpse e directary pr %‘QeraPhé ”‘?WS volyniger human editors to de"eefp and
maintain the tirectories. " Ifiteres ed users may volunteer 1o edit one of more subcae ories, based

upon their arbi BPBRPRAERS. ”Wﬂ?él'ﬁ?@féﬁ'@@%ﬁ%@mﬁ‘éme%ﬁ“ﬂ@ﬁ/%@oﬁﬁﬁbcmegor|es of a category the

user clicks on the ¢ orx]q me. A subgca Cttle orﬁ rotk's then rlnted a illustrated in ure 61 8323

t
Advanced Search Pre erably, he r?gt%a:Be searc englnerpsr(r)wdé}goabn a(f\';a%rg)é'@ syeasrc rCe?‘ea fUre.

From the adVfesd t%@&ﬂ?ﬁ*f@ﬂﬁ?ééﬁiﬁ?ﬁ?'?ﬁ@gtoi'l?dﬂﬁﬁfé’dﬂlﬁ'Iﬂlbu}‘@)&'ﬁ the user can enter a more

complex search query, pacily gw. (NSRRI R GSHIB 315 %,Pe, 05, AOF JmILNe Seardh iesults to
a specified language, creation date anajor t| e range, and author. The avalla%ﬁe search operators
are: AND - 5 §JeRSiPH{EY P8 rmiscant Hotafiie sty pieRdk c8ied- document to count as a match; OR -

to specify two terms ypgre eiher, Orﬁi%%‘wmc‘ﬁetr@l%? CRENLI0FRY AR ?cm%tctﬂe NG Wi e‘fH‘é/ a

\W|
term that must not be present; ana to specify two terms that mus appear an be within

10 words of Ea¢R YREIFAPOHSETIE MR u@é\‘srﬂa&ysﬁéPfJﬂ?ﬁ ‘ﬁeé%ﬁ'fé&tg%é*?@ﬁ Qfg}i/ REmGtHe
abovementidnachop¢hrapays ioreter tisly advsacorstercofegueséaence for these operators is NOT, AND and
then OR. The user may use parentheses to change precedence or nest expressions.

8.3.3 Search Results Presentation

8.3.3.1 Text and Picture Searches
The preferred printed layout of search results for netpages (personal and public) are illustrated in

Figure 57. Each netpage match identifies the document title, description, author, publisher, creation date, and

language. To print one of the netpages the user clicks on the document title, which acts as a hyperlink.

Search results for Web pages are printed as illustrated in Figure 58. Each Web page match
identifies the Web page title, the first lines of the matching page, the URL, the last modified date, and the
language. To print a Web page the user clicks on the URL.

Search results for e-mails are printed as illustrated in Figure 59. Each e-mail match identifies the e-
mail sender, subject, date sent, and the first lines of the e-mail. To print an e-mail the user clicks on the

subject.

Search results for NetNews items are printed as illustrated in Figure 60. Each NetNews item match
identifies the item subject, the posted date, and the first lines of the matching item. To print an item the user

clicks on the subject.

8.3.3.2 Searching the Directory
When the user selects a category from the netpage search page, the subcategory list 541 is printed,

as illustrated in Figure 61. From this page, the user may select a subcategory by clicking on it. Next to each
subcategory name a number is identified in parentheses. This represents the number of entries that appear

under that subcategory.
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The AND and OR operators cause the search engine to retrieve the inverted lists matching each
search term and perform the boolean operations on them. For the AND operator the resulting set of
index entries is the intersection of the inverted lists fdi®the two search terms. For the OR operator the
resulting set of index entries is the union of the inverted lists for the two search terms. To find search
results for the NOT operator the search engine locates all entries in the index which do not contain the
search term. Most commanly. itis Pperatoris iised jnsoniunction, with anoer o for. sxample.
"apples AND NOT oranges .ﬁn%{s case the search en me'wouf find matc gsgfor 'qapprlles'?, then
remove fromtHe RBiGHs 38t s BYEHEE A OHSH @R COTHYMT B4 ENFEEING HECIpYE NERR S Rrator,
the search eagthe fuilarm thersanpeiproeessiaségaghdocdiNED: bpdieaioy,owith dbeashtdddt criterion that the
two words be located "close" to each other in a document. Proximity is calculated from the two word
occurrences' offset vAIYES bR RRHE AIPTEIPTHERKD AN JifdteereR dItRSIRSHT phierse Sanbe Rer @ cuted
as an AND dbajomofior dirdttensigmiicantivsoads in FieepiiraseRigite 6O @djace neyibrdocareld al/ih
reference to theyurithPietearth URRLAAN RlsRSXEFLHRIAGIRPHGBbaaaEeR fham drfdyaaasshSearch
request form by skeldping2, pigiLe in,(he ichire ssarch feld, In.the refaired empodment. (s
search is onﬁ/S executed bn the Users personal netpages and 6-mail e those ne pages with stored
digital ink). NPEfomate Boreswilistehrann §igess §2-checked on the search request form then the search
matches on pictures qf  apy scale. Preferably, if <match any size> checkbox is not checked and the
picture s found in a SCule 3 PO & i UMt o L T Contieriers ater TP user
wishes to sedi¢HiTor@Hidiie fRALINS Rertsst WRAAEHE! sBdieh request form field they may draw a full
size picture on the back of the page. Preferably, a graphical search is executed directly on the digital
ink using diggaldnk n@ﬁﬂﬁ@o%ﬁ??ﬁ'%ﬂﬂ@” using the digital ink index the search engine uses range
matching on stroke f‘?ﬁ‘EHg &%@?&b %M%@mgﬁ%%ﬁ Eﬂft‘??oﬁ'a‘%ailé%e%%ﬂ%? SGIAf H&Q_ﬁk@&&@%ﬁ%ﬁz o

within a 10% tolerance rather than exact matches). The closest matches may be given the
ranking for pPESBnAtASK MEIBEESrANAEHI TR ATHEEGP'S HBRACHEIS A LhowEd BrUtrdRe UsY Y heir

proximity is gnforced with Jeference ta.the gecurrences' offset values stored in the digital ink index. A
picture search can effectively be used to search for handwritten text. This can be advantageous as it
does not rely on textseanversionaoiditer ariginaknatpagegagient. When all the known search criteria
have been specified the user clicks the <search> button. The results are printed on one or more
search results pages&H. rRegYSCemnelitkhih@&blank form> button at the bottom of the page to
print a fresh advanceﬁml1 §|$eag%h rec&gse%F ormérg.g.grgeer%rch Results Presgntagﬁg r8ar?f<§1 I?g(t %nd

. vance no_aytomatic_ranking. | 0 u |
Picture Searches The preferred printed layout of searc resdfts for neatpa e person%tl an pubﬁc) are

illustrated in determined by the sorting criteria specified in the <sort by> field. If the <sort by> field is blank, the results

appear in unspecified order.

The result ranking used by the netpage search engine is preferably the same as that used by the

AltaVista Web search engine.

If a user limits the number of matches to be returned, and there are more matches available, the

user may click the <next> button to print the next batch of matching entries.

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 relevant fields that a
number of other embodiments, differing from those specifically described, will also fall within the spirit and
scope of the present invention. Accordingly, it will be understood that the invention is not intended to be
limited to the specific embodiments described in the present specification, including documents incorporated

by cross-reference as appropriate. The scope of the invention is only limited by the attached claims.
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Figure 57. Each netpage match identifies the document title, description, author, publisher, creation
date, and language. To print one of the netpages the user clicks on the document title, which acts as
a hyperlink. Search results for Web pages are printedéas illustrated in Figure 58. Each Web page
match identifies the Web page title, the first lines of the matching page, the URL, the last modified
date, and the language. To print a Web page the user clicks on the URL. Search results for e-mails
are printed as illustrated in Figure 59. Each e-mail match identifies the e- mail sender, subject, date
sent, and the first lines of the e-mail. To print an e-pailthe user clicks on the subject. Search results

for NetNewsitems are prnied asillHsaied I GIaws S mathh Ne NS HSImifp #elejdgntifies the item

subject, the posted date, and the first lines of the matching item. To print an item the user clicks on
the subject. 8.3.3.2 Seafchingudsevitiractarnn Yiedn ihe iserisgletisratioatenany fsareihe nreipagr:search

page, the subcateaaniRt R4 diRiRG 586 1A INMBIRLES IR FIGHES P e SEQ IG5, NG HSElmAY

select a subcategory by clicking on it. Next to each subcategory name a number is identified. in

parentheses Prid7&fe S8Rt LCtEenti B FPaYEh iREY tharaisicii® SRURTIAGE el e gbry PR BR% 2-sG

60 Each subeaiifefeniaterapacksrnesitiontdrelsivb toteg ofipsdaiesmiesil asnentishak pesipaige documents relating
to the subject, as illustrated in Figure 62. A user can continue to move through the directoryﬁ/lggéclicking

on another subcated®)" 8% hA VM E pYHRCUIAFHETA% §B D BRIMRIBP dRih LB fE N oLhiEht title.

A user can akmrpiegfthenentiasicheseasbaeeiesd frihendetderyeotirefctoryitiTThende mohneandb thessteied at
the top of thedliteedntydermssartllegisatrehintigusm deandingactilinAnlipeitan spasituaisearch of
all categorieg, QJaF%H%q%%Q%Mhs%n%gr SRR BY fc%BeeaCb;%%ga%Q%eﬁﬁgﬁgﬁL%‘ﬁoﬁc%n%@a %&ﬁf&&h

request form. A user enters the query In the <search for> field, an e <searc utton. A list
of results is HAMETHTHE SL5PASR5AAER as the results list shown in Figure 62. Only two pages of
results are pripted at a time. If there are more results available, the user may click the <next> button
to print the next two pages of results. 8.3.3.3 Ranking of Search Results In the preferred embodiment,

search results for a hasierseqlichha@maited and Presentadiateordingadat RSCoHepaanrikK [diaighes
score more mglgéxmﬁ%qugggrefore appear higher in the search results list, if they have: more instances
of the search terms; search terms that appear in relatively few other pages; o search terms near
each other in the text. In the advanced search, there is preferably no automatic ranking. The ranking of

results is determined by the sorting criteria specified in the <sort by> field. If the <sort by> field is
blank, the redults The method of claim 1 in which said at least one parameter relating to the search request is

associated with at least one zone of the search request form, and in which the method includes identifying, in
the computer system and from the zone relative to which the sensing device is located, said at least one

parameter.

3. A method of enabling searching of stored information, the method including the steps of

providing a user with a search request form including information relating to a search request, the
search request form including coded data indicative of at least one parameter of the search request, the coded
data comprising a plurality of substantially undifferentiated marks positioned relative to a set of predetermined

nominal mark positions;

receiving, in a computer system, data from a sensing device regarding said at least one parameter
and regarding at least one of a movement and a position of the sensing device relative to the search request
form, the sensing device, when moved relative to the search request form, sensing the data regarding said at
least one parameter using at least some of the coded data and generating the data regarding at least one of the

movement and the position of the sensing device relative to the search request form; and

interpreting, in the computer system, at least one of the movement and the position of the sensing

device as it relates to said at least one parameter.

4. A method of enabling searching of stored information, the method including the steps of
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appear in unspecified order. The result ranking used by the netpage search engine is preferably the
same as that used by the AltaVista Web search engine. If a user limits the number of matches to be
returned, and there are more matches available, the €&er may click the <next> button to print the next
batch of matching entries. 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 skil&ed in the rlxajlevant ields tp]at a.n r§ber %1; (%}%{arige icQOdiBTP%rﬁltuﬁenqiitff%ﬁjﬂ% from

e roviding a user a search request torm. including co IVE
those specmcall)ﬁ deScribe , W also fafl within t e spirit and Scope of t resent invention.
I

Accordingly,® BEThaETs P IFA EHREIMOEHBD A AL ALY iptev RIS B e diftpritaiified thrsks pesiiigaed
embodimentsldi@sanibed onptiadepremenbspiedifieedimsitims]uding documents incorporated by
cross-reference as appropriate. The scope of the invention is only limited by the attached claims.
NPA122-SG 61 CLAIRRY: K meRBEEOPERE0ANY TR ASEES SE RIS BB KRB IR HieftAtH
including therstegisgahpidevidyng theussechwitdueat Searche reoiiresteiararanteiviogrnoe iddio megartion fedddengito a
search requegtnthgersgarehsieave ahdorainriuaingcaged Halaindicativanhasiigantity: ebthesgarch
request formcgc{ég fagAﬁast one reference point of the search request form, the coded data
comprising a’p ura?fﬁ’/ of substantially undifferentiated marks positioned relative to a set of

predetermined nominghiakk, ROFILRHRHERFSVIN i FEANHR R RYSIARY. tRdiAl Brata.dPmprRensing

device, Oper%teehg bgfmgsgasrc r{ﬁ é&é‘%‘?m ;[gl%hdrgg\l}g%( of the search request form and at least one of a

position and a mg/vement 0 sensing “device'relative to the search request form, the sensing
device, when placed in an operative position relative to the search request form, sensing at least
some of the coded data and generating the indicating data using at least some of the sensed coded
data; and identifying,Tire theshedafsiaier Sistérphardcfidsandeiteeld atsic itlivatida th Abletelasste paeragaeh teer
relating to theageasglRdeEHIant. MetidanaNRMIGELaiRiAIMHe ibMlIENsHadsh ahdRagH One: PRRIMEgTsiRlating

fo the searchy gquest i3, Asspdaled th,alisashafe.20ne of leseaichysanest e andighicn the
ative to Ich the sensing

method includes identi ﬂwsga in the computer system and from the zone e
device is loc4t8¢s8a Y ststeae ohibe i?é?§ﬁ*?€ter. 3. A method of enabling searching of stored
information, the method including the steps of providing a user with a search request form including
information relating to a search request, the search request form including coded data indicative of at
least one pasameter pictheisepsEbIdRONOBIcihRLOgad dlalg POMPELHIPER Phwia)ituehonEtadabialy

““diﬁere”“abg\ch‘r%&.ﬁ%i%’ g‘ﬁ@&%ﬂe@l’%ﬁ%@eﬁgeﬁt %9& Qg(grt%%%tﬁ%@@%ﬁg device relative to the search request

form, the sensing device generating data regarding at least one of the movement and the position relative to the

search request form using at least some of the coded data.

7. The method according to claim 1, claim 3 or claim 4, wherein each mark represents one of a

plurality of coded values.

8. The method according to claim 7, wherein the coded value represented by a mark is at least

partially determined by the position of the mark relative to the set of predetermined nominal mark positions.

9. The method according to claim 1, claim 3 or claim 4, wherein the predetermined nominal mark

positions are arranged relative to a plurality of nominal lines.

10. The method according to claim 9 wherein at least one pair of the lines are spaced apart from one

another by a distance of less than 100 millimeters.

11. The method according to claim 1, claim 3 or claim 4, wherein the marks have centers and wherein
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nominal mark positions; receiving, in a computer system, data from a sensing device regarding said at
least one parameter and regarding at least one of a movement and a position of the sensing device
relative to the search request form, the sensing devic8, when moved relative to the search request
form, sensing the data regarding said at least one parameter using at least some of the coded data
and generating the data regarding at least one of the movement and the position of the sensing
device relatiye jg {16 SEAIG (4SS 105 A0 DIRIPHENAG. N e SAMPHIST SYSifM A least one of the
movement and the po Sitio e sensing evice as It T ates to said at least one parameter. 4. A
method of enabling searching of stored information, the method including the steps of NPA122-SG 62
providing a user with a search request form including coded data indicative of an identity of the search
request formlzhe codéel ritedeeenigisiforaipllrelity dPselstamtharbineadiffare i athimerkgdiosiibned
relative to a seiaQinfore eles AN aAecROMB ANNIRBE PASHIGNEIBGRINMNG Kgiae N RsSYSIRMbngRts from a
sensing devlté‘ggt Wg%%ﬁﬂw' %rayty of the user and regarding the identity of the search request form,
the sensing device containing the data regarding the identity of the user and sensing the data
regarding the identity of the search request form using at least some of the coded data; and
identifying, in the computer system and from the data regarding the identity of the user and the

identity of thé3searchTRedqueEwdfReasTdiacse AIRiM Le)GaYT. b WiTtTeimIBX A8 dnbHrestdidiafienaiee R ftive oeied
data is also ingHcadiveti@f Atte aphnnefpes ssneiesqéstternspalichsreeiiest,isochiienaateadyinel waaes
receiving, in the copputer system, indicating data from the sensing device regarding said at least one
parameter of the search request, the sensing device sensing the indicating data using at least some
of the coded data. 6. The method of claim 4 which includes receiving, in the computer system, data
from the sensing device regarding at least one of a movement and a position of the sensing device
relative to thé*search FeqUR¥ RSFRTTIINESEETNY HBGite gt atilg et iregardifg Httwa80etheasr the
movement andithiegositon nedative teftlvacespantchf requestfosqestsiorg atdeast saitienofrithenatdied data.
7. The methqd ReCREdINE I RaURdhc£IRIM 3 or claim 4, wherein each mark represents one of a
plurality of coded values. 8. The method according to claim 7, wherein the coded value represented by
a mark is at least partially determined by the position of the mark relative to the set of predetermined
nominal mark positions. 9. The method according to claim 1, claim 3 or claim 4, wherein the
predeterminéet nomid&F hafed p?ﬁ%‘?f%’?%t&r‘éaé{'?rénﬂ@’def'éI%{thg)tB“H"ﬁﬁfﬁaﬁ@“&‘ﬁh?j’ﬁﬁ‘lﬁélﬂrm%@ei@at?’he
method accondicagj\toot lhnat Jewshereparatdeast bneepairrefutheftimemdudespdfigehapartbtamtonentinother

by a distance,ofrss thapulPednillimeters.

16. The method of any one of claims 2, 3 or 5 in which the parameter is an action parameter of the
search request, the method including effecting, in the computer system, an operation in respect of the action

parameter.

17. The method of claim 16 in which the action parameter of the search request is selected from the

group including:
commencing a search of stored information; and

requesting a blank search request form.

18. The method of any one of claims 1, 3 or 5 in which the parameter is an option parameter of the
search request, the method including identifying, in the computer system, that the user has entered a hand-
drawn mark by means of the sensing device and effecting, in the computer system, an operation associated

with the option parameter.

19. The method of claim 18 in which the option parameter is associated with at least one of:
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11. The method according to claim 1, claim 3 or claim 4, wherein the marks have centers and wherein
NPA122-SG 63 the relative spacing of the centers of at least one pair of adjacent marks is less than
12 millimeters. 12. The method according to claim 1, éfaim 3 or claim 4 wherein each mark has a
minimum radius and a maximum radius and wherein the length of a mark's minimum radius is greater
than 40% of the length of that mark's maximum radius. 13. The method according to claim 1 or claim
4, wherein any 10 miSIIeiIrérg teEhceiise%gpegp{n Area igg EQ?e é:rcded data indicative of the identity of the search
request form includes sufficient information fo identity the search request form. 14. The method
according to claim 1 swdaghgepnycdichonlivesier; diameter area of the coded data indicative of the at
least one reference point of the search request form includes sufficient information to identify the at
least one reference pelatting BleThaesimyatRatheict detiinef toatshento Braierein any 10 millimeter diameter
area of the coded data indicative of the at least one parameter of the search request form includes
sufficient information to identify the at least one parameter 16. The method of any one of claims 2, 3

or 5 in whichyfhe pargpelghds saRIRDAMARNEISHO NENREHCHhISMS N oG RRhad eluding,
effecting, in the comgutegosdyst m, an operation jn res'Bect of thetﬁctiﬁn léléoaﬁglsmeter. }117. The method of

. . reguest, the me including identifying. in the computer system, that t tered handwritten text
claim 16 in WRICRTNE AEton paramge%er of it 'SeirE 2quest s sélected from the group chu&ng:

commencing'#esearemnd Pt ESIRIcIerationt: Aiseline duBS AL AYfeBedy R FENN ASFHAY. I, tThe
method of amxgremdtalaims 1, 3 or 5 in which the parameter is an option parameter of the search
request, the method including identifying, in the computer system, that the user has entered a hand-
drawn mark by means of the sensing device and effecting, in the computer system, an operation
associated wjth the gption par ter, 19. The method of claim 18 in which the option parameter is
esociated vith at et SRLGrO N S0 e LRE G G Late ier e B A g
a topic catedBy/BC¥BRIEHSENd selecting the maximum number of returned matches to provide. 20.
The method of any one of claims 1, 3 or 5 in which the parameter is a text parameter of the search
request, the method including identifying, in the computer system, that the user has entered

handwritten text dataHRymeieans etithesersigdaviceadRiRaHagetRBEFAMPIEAYREREM B0
operation asggé: lgE%%ﬁmgptéQteusing an online handwriting recognition program.

23. The method of claim 21 in which the text parameter is associated with at least one of:
search text;
a sorting preference of the results;
a preferred language;
a range of relevant dates; and

an author of a document.

24. The method of any one of claims 1, 3 or 5 in which the parameter is an authorisation parameter of
the search request, the method including identifying, in the computer system, that the user has entered a
handwritten signature by means of the sensing device and effecting, in the computer system, an operation

associated with the authorisation parameter.

25. The method of claim 24 which includes verifying, in the computer system, that the signature is that
of the user.
26. The method of claim 25 in which the authorisation parameter is associated with search

authorisation.
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text parameter. 21. The method of claim 20 which includes converting, in the computer system, the
handwritten text data to computer text. 22. The method of claim 21 which includes converting, in the
computer system, the handwritten text data to compifer text using an online handwriting recognition
program. 23. The method of claim 21 in which the text parameter is associated with at least one of:
search text; a sorting preference of the results; a preferred language; a range of relevant dates; and
an author of a document. 24. The method of any one of claims 1, 3 or 5 in which the parameter is an
authorisation parameter of the search request, the method including identifying, in the computer

sxf/fstem, that;thhe userrhamamierdrs daseviitien Jenatrativn Meanaridhe seREIRGERVIES aNde )
effecting, in 0 e v ration . associ | Isati ramet 5. The
methoctof s P o A S e
user. 26. ThAMBHEHBPLREFASS 1F RN B9 S NSTESHN D KT ATBREE | YA 6 8L Aot SeatEd
authorisatiorwiNai2R-S@r@%E7. The method of any one of claims 1, 3 or 5 in which the parameter is
a picture parameter of the search request, the method including identifying, in the computer system,
that the user has entered a hand- drawn picture by means of the sensing device and effecting, in the

computer system, angberafion o?séré?&iazt% G ARG RIRIHE RATAMPIE e ialdie et oRl Gk clay, 27 In

which the picture parameter is associated with a picture search parameter of the search request. 29.
The method BfARFOHEBFRIAHTEUES3 or 4 in which the search request form contains information
relating to at least one of: the available stores of information; and the available topic categories. 30. A
system for enabling searching of stored information, the system including a search request form
including infaemationmrel aiéngdofarsemecht veiuest 3 threl Se arcdh tegieesh iegmestinchidingicodechdasa
indicative of @Btiq;{at;l%gg‘t%g Search request form and of at least one reference point of the search
request form, the coded data comprising a plurality of substantially undifferentiated marks positioned
relative to a set of prexdeteitminsoraominanaiankapositions; and

the available topic categories.

30. A system for enabling searching of stored information, the system including

a search request form including information relating to a search request, the search request form
including coded data indicative of an identity of the search request form and of at least one reference point of
the search request form, the coded data comprising a plurality of substantially undifferentiated marks

positioned relative to a set of predetermined nominal mark positions; and

a computer system for receiving indicating data from a sensing device for identifying at least one
parameter relating to the search request, the indicating data being indicative of the identity of the search
request form and at least one of a position and a movement of the sensing device relative to the search request

form, the sensing device sensing the indicating data using at least some of the coded data.

31. The system of claim 30 in which said at least one parameter relating to the search request is

associated with at least one zone of the search request form.

32. The system of claim 30 which includes the sensing device, the sensing device sensing at least one of
the movement and the position of the sensing device relative to the search request form using at least some of

the coded data.

33. A system for enabling searching of stored information, the system including

a search request form including information relating to a search request, the search request form
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a computer system for receiving indicating data from a sensing device for identifying at least one
parameter relating to the search request, the indicating data being indicative of the identity of the
search request form and at least one of a position ané a movement of the sensing device relative to
the search request form, the sensing device sensing the indicating data using at least some of the
coded data. 31. The system of claim 30 in which said at least one parameter relating to the search
request is asso lated &/\Qt least one zqne of the search.r, questhform 3%6 161 > System of. clalm 30

cluding Co 1Catl east one aram&er Of e'Ssear request dala COﬂr’ﬁ)rISIn%
which mcludest esensing eV|ce the sensing device sensing at eas oneo e movement and the

position of th‘é“?é'ﬁéﬂﬁ@“@%@?&%”)‘é!&‘iltfér ik %W?’é’&'ﬂ?@s’ﬁ'ﬁ% PGy ot PedeieEBinse WM Byled
data. 33. A systéensfandenabling searching of stored information, the system including a search request
form including information relating to a search request, the search request form NPA122-SG 66
including coded data®iFTPAUE SR 45 uhe ??&ré’ﬁt%?e%%%é%lﬁ%f&%%%& At SRR GRERET
comprising anpliegalitipgdtdedsstantibiynovediéfe e tiatesition afkepesitio nedceckdihve to thesedrdf request
predeterminggNonuifa!iRRsk RO M QNS R3¢ Re GRVIMIR LR HEDSIRreCRIMAE AR fEOR iR rsrirRSIDY
device regardng id lcasone pecamclcr And fegarsing gljesst orc .o mouemenLand, aosiior
of the sensing GAVICe refabiva 1o the SEarch Teqtesl form  ana tor interp re{m Ar5eastbnRa orthe
movement afRiptFREFFIRITH of t%tﬁﬁﬁﬁgj*@@mw&@lt%laﬁget@f %‘aléoé‘tdlé’a@t%ﬂﬁéﬁﬂa@ﬁge'i@rf’@ﬁe
sensing deviegsravien moved ot latvwatenthe seanehaaguastiforamsiagasiing theaivdadaegardinguesid at
least one paggmpeter using at least some of the coded data and generating the data regarding at least
one of the movement and the position of the sensing device relative to the search request form. 34. A
system for enabling searching of stored information, the system including a search request form

including coded data indicative of an identity of the search request form, the coded data comprising a
plurality of sdbstantidN§YHeBfTerertisgsep ik %@ﬁl@ﬁ%@%‘%ﬂﬂﬁé)@e& M%W%redetermlned nominal

mark positions; and a cQ uter system fo recel\g 9 rilsm% dewc data r ard| dentlty
d, Searcit reques orm INCju n code P dica %VG Or. gn rae I% he Searc % ues
of the user and the |dent|tyo the searc uest form, and for i enth&/ g, from sai ecelved ata a

search requé%‘t'e‘th@téeﬁgl?f@”tSe"tnE'er?JB}‘lt%ﬁr? S baradi ey atinig trRkeRstiged fRlativeds andt<insing
the data regardietgriveddentity oérfd@sisess;ehdrequest form using at least some of the coded data. 35.
The system of claim 34 in which the coded data is also indicative of at least one parameter of the

search request, the GRS RECRHEE Th A REAHPRBIATE FBAT A1 S 4TRE elibe 8Lty said
at least oneigmtiyvéter shithoesesstdbrre gquekst, idantfiing, Senssalg teaniee dtn sipgrthecipelicdtegneiaga

using at |ea$ée$t%@t%rﬁafinﬂ?@tﬁ‘@@@ﬂr€§a@n§@e ThRrisysteReh altisndtowiakdngudrs iekpiyingdevice,

the sensing gtgt\rlcllg?eqsu%s r% t?étlnlgatsieaspsome of the coded data.

35. The system of claim 34 in which the coded data is also indicative of at least one parameter of the
search request, the computer system receiving indicating data from the sensing device regarding said at least
one parameter of the search request, and the sensing device sensing the indicating data using at least some of

the coded data.

36. The system of claim 34 which includes the sensing device, the sensing device sensing at least one of

a movement and a position of the sensing device relative to the search request form.

37. The system according to claim 30, claim 33 or claim 34, wherein each mark represents one of a

plurality of coded values.

38. The system according to claim 37, wherein the coded value represented by a mark is at least

partially determined by the position of the mark relative to the set of predetermined nominal mark positions.
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a movement and a position of the sensing device relative to the search request form. 37. The system
according to claim 30, claim 33 or claim 34, wherein each mark represents one of a plurality of coded
values. 38. The system according to claim 37, whereif’the coded value represented by a mark is at
least partially determined by the position of the mark relative to the set of predetermined nominal mark
positions. NPA122-SG 67 39 The system according to claim 30 claim 33 or claim 34, wherein the

predetermln%i nomquﬁ\ 05| |onts aB(Bar]% elat ve Iural Iy of no minal lines. 40, The
%s ing to cE laim C fc ﬁm ereln pred ermlne(* nominal ‘mark
system according to clai eréin at least one pa|r of the lines are space apart from one another

by a d|stanc@oé'F'Fé@érﬁfﬁﬁ”i%er’ﬁfﬂ’?ﬁ‘éfé’f'éraﬂtl’ ofPREPLIERY according to claim 30, claim 33 or claim 34,
wherein the marks have centers and wherein the relative spacing of the centers of at least one pair of
adjacent marks is less than 12 millimeters. 42. The system according to claim 30, claim 33 or claim 34,

wherein eachomark hag gsein iEsriraemiand eneraximiest bacliis andeniherawsthedepgtionhamark's
minimum ra p@@ ggg{ﬂ#@gﬂég %hofor@'% i|gngth of that mark's maximum radius. 43. The system

according to claim 30 or claim 34, wherein any 10 millimeter diameter area of the coded data
indicative of the identity of the search request form includes sufficient information to identify the

search request form. 44. The system according to claim 30, wherein any 10 millimeter diameter area
of the codeddata indhgaivedREpRECEIIER SIS Y eTaie mseCp sitifot4hensstr et redjlestormitrchides
sufficient infowmaiiane telaite sidint e at leastsone rekesencer poinfacédm.mEhe isystananaccenirtingo claim
33, wherein any 10 millimeter diameter area of the coded data indicative of the at least one parameter
of the search request form includes sufficient information to identify the at Ieast one parameter 46.

The system grg any oqﬁ laims 3 Eédn sali atéfasnt one p ter of the search
. stem accor '[O claim C |m or claim ere, as a minimum radius.
request is selected from the group c8mprlsmg an action paraméter ofrfhe Searc request, an option

parameter GMHETSEEEA ASLG A% WAaEI rrapHEER BT SRIBHAN rEHT I STeas KenrBHLAtIsAcpebameter
of the searchheegaestmainla pittsre parameter of the search request. 47. The system of claim 46 in
which the action parameter of the search request is selected from the group comprising: commencing
a search of stored information; and NPA122-SG 68 requesting a blank search request form. 48. The

system of Cqu@ 46 'WH%“&?J%%“%E’&P&‘.%‘ B%‘i%rnﬁ‘%e I%Ig %SQE Iathe ein Ig altol%%tm%@? (ﬁgfneter area of the
coded data indicative of the identity of the search request form includes sufficient information to identify the

search request form.

44, The system according to claim 30, wherein any 10 millimeter diameter area of the coded data
indicative of the at least one reference point of the search request form includes sufficient information to

identify the at least one reference point.

45, The system according to claim 33, wherein any 10 millimeter diameter area of the coded data
indicative of the at least one parameter of the search request form includes sufficient information to identify

the at least one parameter

46. The system of any one of claims 30, 33 or 35 in which said at least one parameter of the search
request is selected from the group comprising an action parameter of the search request, an option parameter
of the search request, a text parameter of the search request, an authorisation parameter of the search request,

and a picture parameter of the search request.

47. The system of claim 46 in which the action parameter of the search request is selected from the

group comprising:

commencing a search of stored information; and
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selecting the store of information to search; selecting a topic category to search ; and selecting the
maximum number of returned matches to provide. 49. The system of claim 46 in which the text
parameter is associated with at least one of: search t&xt; a sorting preference of the results; a
preferred language; a range of relevant dates; and an author of a document. 50. The system of claim
46 in which the authorisation parameter is associated with search authorisation. 51. The system of
claim 46 in which the |cty parameter 5 as§90|ated with a picture search parameter of the search
uestl search request Torm
request. NPA122- Sé

48. The system of claim 46 in which the option parameter is associated with at least one of:
selecting the store of information to search;
selecting a topic category to search ; and

selecting the maximum number of returned matches to provide.

49, The system of claim 46 in which the text parameter is associated with at least one of:
search text;
a sorting preference of the results;
a preferred language;
a range of relevant dates; and

an author of a document.

50. The system of claim 46 in which the authorisation parameter is associated with search authorisation.

51. The system of claim 46 in which the picture parameter is associated with a picture search parameter

of the search request.
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