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BACKGROUND
A bill, statement or invoice is commonly received in paper form through the mail system. To

make a payment, a payment section on the bill is typically filled in by hand and returned to the biller by
mail. Alternatively a bill may be paid using a telephone payment system allowing payment by credit card,




correspondi ng USSN when avail abl e. BACKGROUND A bill,
statenent or invoice is conmmonly received in paper
formthrough the nmail system To neke a paynent, a

paynment section on the bill is typically filled in by
hand and returned to the biller by mail.
Alternatively a bill may be paid using a tel ephone
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Preferably the method further includes receiving, in the computer system, data regarding
movement of the sensing device relative to the bill, the sensing device sensing its movement relative to
the bill using at least some of the coded data. Preferably also the method includes identifying, in the
computer system and from the movement being at least partially within at least one zone, at least one

parameter of the requested payment.

In a second aspect, the invention provides a method of enabling payment of bills, the method

including the steps of:

providing a person with a bill containing information relating to a requested payment, the



In a second aspect, the invention provides a nethod of
enabl i ng paynent of bills, the nethod including the
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In a fourth aspect, the invention provides a system for enabling payment of bills, the system

including:

a bill containing information relating to a requested payment, the bill including coded data

indicative of an identity of the bill and of at least one reference point of the bill; and




a bill containing information relating to a requested
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The system also includes a sensing device to convey data from the form to the computer



information may be registered or correlate in position
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mu?ﬁé?f £ it Mg&tcgﬁ%&ﬂﬁﬁcﬁ%ﬁl anggoent, the printers are

y 1 ntegr into t Phetwork and al | ow for

pri ntﬁ\c&gdn%ty krli%réfé?feﬁr%nﬁ N AGERR %vé}ﬁgn ﬁ’rl)vsi&s fn%ods and systems which
dlstrlbutlng of fornms using m xture of

USGRPRRST BY S BT l%%fa?ﬁf&fa?sfemww&ﬁmc AT BRVidss By etgni§oant benefits over
tradiod redmpugdr Yystemf  Fhepddednepd &Chaped idrthat tidie wik®Siddtio display and record
e T A 0 Y R
screphi Mogspisy P@ersdomqwls prohatdries gantbe kredinfbright lighter robustly accepts coffee
spifis’ (ﬁ@i’letlik@_ﬁiﬁlls ﬁo@cﬁmér'ztn@ IdisSb st MRirthebhtfe, B VARLAAGHObr WSt iwing and
harkiS that it aﬂ"g %f sed to dISF a%ﬁand record
P i e AP L oM SRR EOTPRY 6F RN (18 T Yigp copute
keybgathnd tvawse.i nf or mat i on di spl ayed on a conputer screen.

Mor eover, paper does not run on batteries, can be read

i N brihgpresentjinybyttion thereforg progidésyr nact optns adofefhedfor @phling e payment
of 4 Hi€orllihd\Ruk AP e bPnoP bk BRI iGerARA di Sposabl e. Furthernore,

the systemallows for hand-drawi ng and hand-writing

to be captured which affords greater richness of

expression than input via a conputer keyboard and

nmouse. The present invention therefore provides a

novel system and nmethod for enabling the paynent




of a bill online maki ng use of novel surface
i nterfaces. NPA151-SG -7- BRI EF DESCRI PTI ON OF
DRAW NGS Preferred and ot her enbodi nents of the

invention will now be described, by way of non-
limting exanple only, with reference to the
acconpanyi ng drawi ngs, in which: Figure |l is a

NP&Eh&matic of a the rel ationship between a sanple

printed netpage and its online page description;

Figure 2 is a schematic viewof a interaction between

a netpage pen, a netpage printer, a netpage page

server, and a net application server; Figure 3
BRIER BEW%IP@@'%O BRW%W%n of net page servers and

pr i ntPeafesred prdeethcy wmeadinsats ¢f the dnveptiompyillknowRieglgseeibed, bysway of non-
limkGE SARbI 6nlY, WitMieRfens tmhg&aénﬁ)\&ghg%wg Wwiicef a printed

net page and its online page description; Figure 5ais
Fighrepll Brh s¢heiaticS SROMIE Gelationship Beitvebh & @inpla pRRéddREHBzel A jits online page
decg? re 5b is a plan view showing a relationship

Bt ween a set of the tags shown in Figure 5a and a
F1gfu1le%| 1ga anhemaYlb Ml gf‘ a ﬂteﬁl%og %%eeﬁeﬂ %%g gleX![l gé mteped 1§§1grenpage

a netpage pen; kFigure 6a iIs a n VI

”Qﬂ%@#%%ﬁ?ﬁ@P§F¥ﬂ%Fﬂ?% of a netpage tag; Flgure 6b is a
Fé%ﬁ qlv ew showi ng. a rel ationshi p between a set of the

! 3§ USIFRERA CARCURS GAPEreR AR AN TR TSIt Vi g N O

Es?a%%g%gm%lew%f ? l%vh ]\e/veleilt\rlﬂ% trh a&nonlit %agre grhcle Eé. ﬁ@%{g p%F déscription;

Flgﬂ}erﬂgls prlaﬁj{/l@w 1398g SHQWe b nEtb%Q{ag 6a where targets are

shared between adjacent tags; Figure 6d is a plan view

Flg&la Gﬂ\dsﬁglaﬁ iew kot RE b ﬁﬁﬁdnﬁlﬁ) RBed bk th@ﬁgs%ﬁqﬁnhﬁfrwyﬂﬂlhéa field of
% Qur. ¢o dewor. d z the tag shown in Figure 6a;

Vwﬁ 5ﬂF mﬁsﬁém%‘?F% Og?mgm?é i mage processing and
Flg%%%ma B ALOBLIh L kd Qi el i3 fpREEPect | ve view of

ge pen and its associ at nsi ng

Flgtn'e %ﬂ) Q 2 Bfan Vib @ Wo@ﬁ@@nelau(ﬁk%e@ve% d ot o@ﬂlpﬁés%ﬁ(ﬁﬁtlﬁ Vifure 6a and a field of
Vel Eh%ded vi ew of the netpage pen shown in Figure 8;
[

wagegeriae EverRagRe ao‘}e@f‘,ﬂ? PE¥ agr am of a pen
Flggre E {an I?{’lef I;)W]angn a@r% g tnlm\c; 8??.‘;'3 tg%\l fbofwn g’l V\é]:l"ﬁie aﬁﬁ%{]&%&m are
ﬂwﬁébﬁa@@ﬁb&mﬁﬁ%¥ Flgure 12 is a section through the
_length of the netpage printer of Figure 11; Figure 12a
Figyg 63 I ey eto s 4 BT aTingAng grtation tachoymbakipt Ahedee £qdgiords of
the@g skdh@ indigksrsed print engi nes and gl ue whee
assenbly; Figure 13 is a detailed view of the ink

Figgra 7 israi fihgehart bfivkag imbge pandsigl anddepating slgoralingd pri nt engi nes
of the netpage NPA151-SG -8- printer of Figures I
Figpa @ ispperspective 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 Figure 8;
Figure 10 is a schematic block diagram of a pen controller for the netpage pen shown in Figures 8 and 9;
Figure 11 is a perspective view of a wall-mounted netpage printer;

Figure 12 is a section through the length 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



Figure 14 is a schematic bl ock diagramof a printer
controller for the netpage printer shown in Figures I
I and 12; Figure 15 is a schematic bl ock di agram of
dupl exed print engine controllers and MenjetTm
printheads associated with the printer controller
shown in Figure 14; Figure 16 is a schematic bl ock
NPY15&8® am of the print engine controller shown in
Figures 14 and 15; Figure 17 is a perspective view of
a single Menjet Tm printing €l’'enment, as used in, for
the netpage printer of Flgures 10 to 12

pn@?@%?@mi sg 1jaed 13 perspective view of a small part of an

arr of, Me rinting ele ure 19 is
ridle e DS S ol SRR e Poiet Mo P Flges 1
antiZcl e of the MemjetTmprinting elenent shown in

Figure 13; Figure 20 is a perspective view of a short
Figiesglrene sehfmatic pladedieihof Matyxed mint prreing congraltbrs anfiMpuje€™ 2fintheads
assoSlar vifh AR PRk Contb RWsRhn A FARN4C| ass diagram Figure 22

is a schematic view of a printer class diagram

F 1éﬁi_'egﬁl i=Q salgm:_itﬁ bRISGIRERRIT | ih€ pﬁ/d_t Enin® Eonﬁol@ﬁﬂﬂm@‘ﬂ_ ﬁSﬁgr@B 14 @hl3]
Figure 24 is a schematic view of an application class

Figicalgrig AperkiiegLve @ieR of la Single SOMGHIBL pribring | c@WerdS as Aiscd G, LioRIREmple, the
‘%%ﬁg gﬂg% £568#bpn cl ass di agram Fi gure 25 is a
[

ew of "a docunent and page ownership cl ass

Flgq}qu fs@.%rspeg e HE»@ ofza mbﬁ':’paﬁ oﬁ&r;ﬁ'gaotf k\/ﬁm}éhﬁwll_n% e‘fi'eﬂegt m nal

el ement speci alization class diagram IS a

Flgﬁfch@r@ta' s@neWo?\%r%ct@e gib@d iIlet@én%W&peﬁﬁ?gcéyale loF 'l\@eﬁhjetm printing
| ass ﬁ%%Fé Figure 29 is a schemati ¢ view of

ekﬁ?ﬁgPW?ﬁ- nt class diagram Figure 30 |s a

matic view of a erIi k ele speci |zat|on
ri A E Sy e e e oL e R MR G or
. k 0 cl ass dla ram Figure 32 is a
FQE%E?%atﬁbﬁng%yggnmafa$dm€ ass diagram Figure 33 is

Flgareagn%@agﬁmﬁmwema%m@c@assgdlgga}n ink class diagram
Figure 34 is a schematic view of a field el enent

Figafeet isakdhzadic OBw 6f ARG clakh dgray1 Figure 35 is a
schematic view of a checkbox field class diagram
FighteAd B b sB&nati® view b bygplidhor Gasadigediemati ¢ vi ew of a text
field class diagram Figure 37 is a schematic view of
Figgre 8P §ymathemagic fiewe pith dotuasy au ragrrdaswriptioRclgurieerd8 i s a
flowchart of an %“gut processi ng algorlthn1 Fi gure 38a
F@P@ 26is @ shgpatie e PiGdosraIeRt apskpagrrvnershiprlast digeran f | owchar t
re 38; is a.schematic view of a page

. u
riss 2t B Gl e A Sifefe B SRR St e 40 15 a
Fig?ﬁ% gg {rggtrs%hgma\/lc ieW Qtf a sttid & e‘c’moelliltrsge%lasz%ts ioh c|apstd%agrn class

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

Figure 30 is a schematic view of a hyperlink element specialization class diagram;
Figure 31 is a schematic view of a hyperlinked group class diagram;

Figure 32 is a schematic view of a form class diagram;

Figure 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 a schematic view of a checkbox field class diagram;



Figure 41 is a schematic view of a favorites I|ist
class diagram Figure 42 is a schematic view of a
history list class diagram Figure 43 is a schenmatic
vi ew of a subscription delivery protocol; Figure 44
is a schematic view of a hyperlink request class
diagram Figure 45 is a schematic view of a hyperlink

NPAGt-P¥ati on protocol; Figure 46 is a schematic view of
a form subm ssion protocol;9 Figure 47 is a schematic
vi ew of a comm ssion paynent” protocol; Figure 48 is a
.schematic view of a set of user interface flow

Figgs S0 frarithematis igw of ey fisléclepodipgiany schematic view of a
.set._of yser. interface | ayout el ement icons;

Flggre 47, 5@ s gﬁmﬁgvgwgé ?gg€ﬂ§ B bill payments class

Fi q}e%ggs %ng rgwag%nggtp}o&b?urgla I‘ltHl’Ialtl c VI ew Of a user

nter ace |OMI aynbnt Figure 52 is a
Flg%iﬁb,@anigs He@aﬂ)!d Wcﬂf’t oﬁonb !stleﬂ off[hre AN cnR PGS '39u re 53 is a

schematic view of a bill paynment nmethod page being the
FighRGH isRagemfi view 6f ﬂﬁg&b@iﬁ&&:mﬂﬁand EibrBdAf @asPdlagradind Fi gure 54
is a schematic view of a bill paynent receipt.

Figiite TiAls|a fDeiIGS Cielv BYTd résddrtaFdefeRftolr Riic Blaidh) OTHER
EMBODI MENTS Note: MenjetT~ is a trade mark of
Figgie Y &alythopdtic Rew et feteri@s st dasgidiagist ral ia. I n the
preferred enbodi nent, the invention is configured to
Figis AR Is fisghpmati aiew et Uy belaip#aest®s conput er system a
11 ed overyvi follows. It will be

Flgﬁ‘ﬁrﬁ‘? 8ée ‘B?ﬁlcf”ﬁ‘%if’wﬁf S"r&’\}%ff‘{}h"efyﬁ’b‘ft‘é’ﬁ]ent ation will
Flggrgﬁf’%%@é’hkll%l gfg‘pg%ly%ﬂ&nk?ruegt AP c{r%rSt of the specific

tall's and extens diisuseed® Below in relation to

Flg{uléQS Q@%&h@meﬁ%%ﬂaﬁma Wgc,rtwatltop 0t§«yo$t emis described in
Its nost conplete formto NPAL51-SG -10- reduce the

Figh@ @6lisfa Gdhermatit Giew at = f6:6f se¥r@RREpolacd), attenpting to
understand the context in which the preferred

Figenr B0l ia nehixhsic aind oespemisSon@hynichigprgdcelsent i nventi on
operate. In brief summary, the preferred formof the

Figniet'p g echgyasic ginw efpbtofserntodopllavalocimtidoiice in  the
formof a mapped surface, that is, a physical surface

Figh /2 1§ 2 sypfhasle Mew plarsehobwerauerfage massimioutGlemet ésosur f ace

t ai ned uter s sten1 The map references
Fg@ﬁﬁgﬁés%ﬁ%ﬁTEﬁwﬁéﬁ’ aﬁﬁﬁ?B%?lﬁ?@msenS|ng devi ce.

; tat th
FlgB%?Fﬂgséﬂgna%QQi&v%&%sesl‘%% a ﬂowfur F g%rr]"e?‘hi/?; bl y’e map

erences nmay bDeé enco and

Fg@@%ﬁﬁ%gmbﬂm§%99m%HM%&ﬁﬁﬁﬁ a Iocal query on the mapped
surface yi el ds an unanbi guous map reference both

Fige tshiiga Jclﬂ:ﬁlafﬁiﬁeva&di @mﬂlelﬁl hi:eifl'l&i' £8¢ bR bad iR e L MRULBIment of
fg%% t§§1can contain informati on about features on the
%% surface, and such information can be retrieved

Flgﬂ%z?féa?éﬂﬁﬁ%ﬁw&%ﬁrbﬁgb% enfr%'&g,.i ed by a sensing device

used Wt The i nformati on thus
retrieved can take the formof actions which are

DETRILEDTESERITION OFFREFERREDANG 6HER ERBodimEefs t he
oper %09&:[ Mlelﬂ]etﬂ' #RRQIR ?na;k%f glnlgrbi%gl? Ir{e%éa%'l’j PE/ 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



interaction with the surface features. In its

preferred form the netpage systemrelies on the

production of, and human interaction wth, netpages.

These are pages of text, graphics and inmages printed

on ordi nary paper, but which work |[Iike interactive

web pages. Information is encoded on each page using
NPAYik-S@hi ch i s substantially invisible to the unaided

human eye. The ink, however, and thereby the coded

data, can be sensed by an ob9|cally I magi ng pen and

transmtted to the netpage system Substrates other
redueefhe Rrehior exfegp! 15terenrs gdien aftprapting iecipdresting Hie enntesltin which the preferred
emBodiinddts @ik easl ofeidpagint@vthtidnSpeddte. | Nf rared absor ptive ink

and so an infrared sensitive optical sensor may be

used. Inltfiefdasmarg dheqtdfered hew ef Bngipas: sywem mlqyse@bnfpnter interface in
th f A gna]}pgcgﬂlﬁljicg Ui is, g)ﬁu!;]sﬁﬁl sm@@w}g&tcblﬁﬁths &'&Qﬁés%}a mz%ryigthe surface

alternative 1's to Use magnetic Inks and Sensors
majripinee g GORIPYRY SYstsPT hediap irgaenstscpbssiugied bh ?paéPIPIPfﬁtwe“é‘ﬁg device.
DePégiflg B;ﬂﬂ%et‘saaxﬂa %n;ﬂénheﬁﬂﬁﬁﬂ Wt tp ieb:ﬁ:n@:@ Hlay EeOenE&l&ﬂﬁﬁEly or invisibly,
ané@fornatlon rk or. t

net ferences
R LT b AR e B it pgene
bothywithartie o @d nebpadiersns mapst Brwebmpedr tsystemeeo gmitaineidfoamtion about
feaﬁﬁ)ég Yk [hte ﬁgppg@suﬁgd'&r%& ﬁlrch ﬁi%ﬁtlbiﬂca}l B@retrz@v%ﬁ Hggﬁon%ﬁ }e?mncess supplied

lowng forms to
by§|5?§ﬁ'5¥ E‘?”é’% usel vish the Hl%’ﬁd %\“fi"Fét E]ég*éormgroe ﬂ&‘ﬁl feawmdlceaqalfeyhe form of
actib@d Witidhexeb, inifididd®WiHR GorfputDIYETEH G:EbchdlRuM §h8 6k th résPorldeto the operator’s
lmam%ure ﬂwSF%meéézed As illustrated in Figure 1, a
prin e page can represent a interactive form

Wh' C h[th@Breﬁﬁ'ed ifof'nl lﬂﬁqletb&e @étefnr}aley&%e BQ&H@HOQW%&%&IY interaction

on the printed pa electronically”, via
Wit 15iRaas JATSF &R Pagsel \f\?‘é‘é ﬁfa?mfé apgbiageh BINGd on Rty gapes Py pbish work
likd fikractiva el @& NafBnaton iR@Gaiesbn' eatthﬁéEl ﬁlﬂ@mwmtmgsuﬁml@ Rfisible
to i gg; eS? hlfrrlafl le)%? a5 EI?(CEO(}]VZ‘%J brz% there t t oeg:oclijegla%a cz\ilnl lgs%l S%‘SGd by a{% optically
imaging pee @mbmanet@zttﬁl 8 thy nemaeedsyasn aSmeﬂefe ethdr glren hper ags bwf used. The

enééaédmefom&ﬁérﬁinb&epﬂeﬁked AR A& HESPRRGEN 9359?(% ink and so an infrared
eSCTIE%IOH stored, on the netpa e net wor

K,
Sergil e PRHFRL SOk By Rgsgd: dfLdsrired Aty F‘Weberﬂéidp"éé@lsm& fgehniques
othathdnioptithlaensing; ogkeshierndtiDeis o ubdreaghdip @kaddsespat | al ext ent
(zone) of each interactive elenment (i.e. text field or
but t oln thempreferred foson ppiveuttonsgnd ybiriinks ertrachregqrayes abigksd ith the pen

to ;eﬁheﬁ fo&rﬁ%h Yeorh Be RERER br th Eledt pré’fér@lcgsh@a RalRagser. I-EQﬁ‘e embodiment,
submt button 6, for exanple has a zone 7 whi

ot SPTB PSSO DIEHE S puemarally )‘i"c‘:%%’?tzedo‘l‘“dt“ﬂ‘efe‘?i"@ (P éfgﬁfvaﬁmeﬁgﬂ the
neifdga phite®, SowhPAldxle SEXIRE in. i wik exatioaithehts) sizhafidds eecardecl da& netpage

are%ﬁt%@ﬁgfﬁl Qg'ﬁ-le% gllo%\féngg cQJuﬁlrce rtlral?sgctlgl% Ctlg%e s]fccuy(%1 Ie tgo 1S hown

escrl I N no tar

bel OV\AS NQREKS th Rigf@ nJ éﬁﬁﬁﬁeh Qapa\éé t Qan%pﬂgénp@gﬁragﬁvle Ref which can be
an | nternet- connecte I'I ntin i ance for

ﬁ“FPoWeby B¢ ice b PhyiisHl e the @rmtq%eagﬁeﬂﬁg dicpricibesya dsrpmunication
bet@z@emmmpeﬁ aﬁceﬁe n&]ﬁgé.lfy&bly "We tekhniplaehmtap‘ag@eqaf ford &fntaiﬁing néime and

ada%"ess E'lelds an §ubm{ Euttcm Tlhe {leép mge cionﬁlsgs 0? aﬁnc c{a{ag ppmted usmg v131%1e ink, and

| ZI wWwres or
GOCIEFH ﬂfﬁe}‘ erdﬁqd raam mﬂpqtlt)reqff taga I vvegUingtsitoink Tag toerpanatdmg @age [dgspription 5,

stoH:ﬁ @p{hla hétﬁége I;E%rmgets@i@QQheQﬁiMuﬁlreleﬁ%s of %16 B&SJ aint ﬁgm{ﬂgrlmescnbes
ch. Is shown in Figures | | 5 descri bed

the. Wﬁw@at@eﬂxmﬂ (zopg|obch inGragliyp glemeyt %reﬂ?%fild orREt ST EPRRle). to
all@¥ the et g toﬁ@rﬁ'&ﬂmﬁﬂeﬂpfeeﬁptm eASRapP4es., ThERYRE bRLS 6, for example,
has aaz%r%l 7ngnch ccpr{]e(s)p%ﬂ 5 toet}?fei slp?lal e())({erlﬂ on eér’(l)grlg:: b }nlg %rggﬁﬁca?glels
Unllke a personal conputer t he netpage printer is an
appl i ance whi ch can be, for exanple, wall-nounted
adjacent to an area where the norning news is first
consumed, such as in a user's kitchen, near a
breakfast table, or



near the househol d's point of departure for the day.

It also cones in tabletop, desk-top, portable and

m ni ature versions. Netpages printed at their point of

consunpti on conbi ne the ease-of-use of paper with the

tineliness and interactivity of an interactive medi um

As shown in Figure 2, the netpage pen 101 interacts
NPHiSt-FG t he coded data on a printed netpage | and

conmuni cates, via a short-range radio link 9, the

interaction to a netpage prinier. The printer 601

sends the interaction to the rel evant netpa page

ser veps ifgtratghin Figye tshear@iee a¢r 101 Pesfpediom oft ich s shovan Figures
8 284 9 SIABCAHRE BSmord B0l PAGE vWBRE HlQﬁnjﬁl@ﬁtﬂS\ﬂtﬁa ﬁéﬁfaﬁ@ﬁﬁ@fﬁﬂ)ﬂ @ Internet-
COHHGC%G%apgileltH%o B?lggcae t Ol'glll,ﬁ)mse e(?‘ l(%r@ f@glg 2 0 \é'ag{:qelg giilre agdegr;wmcates
seqrly “nth the mtwgsp:rm@r Hag @swnseeadmﬂab B. If dpsippd itha pednay bncotifeeted to the
sys%fn' Lﬂlli‘@t\hﬂagorﬁﬁ inﬁ&*@f trans-l:rht%r Q%Q@gﬁth S¥eBafiEs 111§1t 6?9631%

consi derably nore conveni'ent in the preferred

enbo dI‘H&‘BElﬁang-mtebal 1 ngnréi&ﬁd fori oﬁﬂﬂjh hlsﬂ;ﬁJWanﬂFlEdrés Rito13 and descrlbed

H SHe ectro anlc sten1 IENB

in morg et%l E IS a %]1\’81‘ ]i)erl? Crasy or OH B?I’%Qfl@ ][‘?1 ra?gazmes
catelbgssbrofémbm@ﬁ @glyr, publ@htivns, &b pyntddi ag higls peabitl aamgractive netpages. Unlike a
peljéUth:oﬁHﬁJr 'tﬁe}ﬁetp%@ bmtér 'ikgm 'aﬁ)llmg@him&?beafo; &&9&}9 lvwﬁll FBunted adjacent

consuners. preferred form a net

to 30 3F5P MRS ihsﬁmﬂ'a%nee”ﬁéflfsbﬁvglfne%ﬁucwa? %tk‘:“Ffegrki“%hF‘i' gegr ppregfast table, or
nedr Mttiobsel@REd poit®\WE BpEaZd PLthe FHC R &S cAn@al (2blktop, ledk@p, olt@ke and
u%,;ngg,,s shages printed in full color on both sides,

ound together for easy navigation and confortabl e

hanleeﬂﬂ €s -Ehﬁed’lﬁttm%mpﬁf &Lsﬁﬁlpt% QL]‘QBu'ieSthJ Q:?e-tg‘r %V\ﬁfr})gper with the
. avai | abi F br oadband | nt ernet access.
timegliness P’tde‘“tFréméi\‘?"a‘ifFJ}a‘bqeréCt’tv’bm%% of households in the

Unite . m service offe .
b ba i P e o ieiR el a0 MPEaHy® o Hor ElaT p grinsgipsiese
1 agd comrwsientes. Tiiven shet-pagpeadiy inkOethe D@nactivh $0a wpegeatiatenilielprinter 601

sondd %e/e{me&a{bﬂ e6t hONSevall UJetpgget heg swvérhml 99%@ %ﬁ idnY %E Yappropriate
tines or | ower IIT?.f? ua It or both rg

B ste s BASt EHCLY Béoré%%l"%mqﬁ@sw@ a@%?@?ﬁ W&P‘Eﬁﬁ%fa‘f?@rﬂmmg
on b ﬁétpagi ap@mﬁtldn&&@d’r 1prIhB b@licatiortdetvirantg in fil@eddl)iSéspdisaMitlidh is printed
Oﬂggm aLe pre slowy and w I | therefore be Iess

egp Iﬁlp f'rom a consuner's poi nt of view. In other

€ nb 0 dl*hg‘ﬁ a?e S)El@lﬁ 1snlﬁetd9 @Qﬁdéw rﬁ&é E(ﬁw!ﬁ%ﬁtt l.ﬁ %e %ﬁzlfe?rgcp é&%%@m by

intranet. [n’sti]l other enbodi nents, o
beingopepd in gepjungtion g%b}ékﬁnegd w&g’@éﬂm@ﬁphamgi AgeR theyed inkjet
(MﬁﬁjetUQ I’ﬁﬁhﬂ:]ﬁrln aiahdtertd dain @ ehis Btiablods re&tlﬁellyl mg}ﬁg)eed Ned pigigfuality
ool 5860 SO 5040015, TRRRSPRER el ML BhBupy s e
phweztl p}aigietelgmrwsrﬂf e fraflitiopgd lmmmmgaahe palbisi acsatqf BHs-siag Sossy pages printed in
fulld6ibi SABHH Hd @ HoHTAS e fbr Yash Qav%Hthﬁ Gld B REabid M
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server conpares the signatu} captured by the netpage

pen with a previously registered signature, allow ng

Sysrefn it hpstad nHisiRgle ERtPRIcR o BompatsT-enablqd devigei Sugh a o pripter.

e-co rce server. Qher bionietrics can also he used

to verTHes TBEReR Egersa PR e PHRPEL PO HE T e i dsiver prin.quality
publingiousd®snefprgrg@ingrsi Reriodisa goblicatgns we rdefvieed abtomaically nib | salfscribing

ueﬁﬂ@y m{terg % }Q)%It(ﬁélg aﬁc?gll.llﬁéagtﬂlgllgtgnégﬁéﬁ?cﬁfs I%Irstoma%%grb[uﬁlgaﬁons are

I ver peri odi S such

printer
ﬁ“ﬁﬁkﬁ gﬂ@%@%ﬁﬁ%ﬁeﬁoWPWH%@WWFWEWW intervention, it can

be co ured nev liver unsolijcited Junk mai | . )

In i t‘g "6‘%%? RBIFed PY lg“f"g (PR SR 5P G S arork with
anyf monwbess oibsoiagdbprthtesst IIDthh E}]I‘e\ﬁr&d&_hﬁplhiibﬁiﬁi!icme ehch ALp:Re Pen had a unique
1deLt¥HelS Arl'$§sgl?0?c¥ mePrfahQ% arl:%ﬁele@cg%f \E/)d:] r&i}n%{pagel?g’ns uagul Ias}§ K t(}c % men't(ber of

machi ne or e- account 0 any
the{gpily olhis gfeyvsieprd wrsr e Fraintais| aéﬁwmoﬁlﬁwlﬁﬂgﬁpec@ﬂo a@eipace pubhcatmn server

or aiptEaBsSservAY, bRlinR@l ihiheyastidhed BaI ik bRl 5368 th MeFBYedd®e FRME member.
users r may be provided

Howvehasteﬁ%m%eg%q?‘?ﬁ%rdne@ﬁ%gr‘fswe?ll}erﬁl&weér(s) to outside

USEr Sy raelﬂ'gl%gp N 81906 sl w% i“ﬁ%@%ﬁ?&%ﬂ G HSGA S one or

mORR@HPePE@T‘UFEE"LEECWISoﬁEO‘é%: t:-cqmeme prynent g0 by speusely pushorized using the
netﬁh@& Benl ﬁ@&etﬁ@b F@ls@tlb}ndei"vbﬁﬁmm el s&gaukr@%ﬂﬁg By {hLeJMtj)age pen with a

ram a set of

prep B e P Bt it i B EaT BROHIEY ke epere server
Othex hdset@ﬁ cgdlsatbr owed i yrsifvadentitpf A venti@r e site nhipage pen includes fingerprint
scaﬁﬁn%o\?ehﬁed n?aps%m"l’apgaygg%ﬁl@r#dg@ﬁ%ﬁtﬁﬁ& serl}, associ ation

represents some refationship between objects,
. €. Adbipee Eietbe@@ E]@R& @5y eflival %ﬁis suth ﬁ@iﬂ@ Fa8ining ﬁé\ﬂsﬁ’iﬂer without

S . actual ses under st ood
st Gt Sy or e e oo G Emeh EEet g tonly
deliyprk paplojlietsti®m soffscrivaditr otflemrdss autlmidedcbaes. [ thisgespect, the netpage printer
is Lﬂfﬁ@%rf@! [h%:ﬁ“’lé a1 n@aﬁl a@o@tﬁ %Jhl@‘l 1stv{§ﬂj)[é tg yiuﬁ'ﬂﬁ%r%h@}(éogp%%:t%ephone

Each class is drawn as a rect abe
nur{ﬂﬁreorﬁ:glﬁxé aqgfesst Rlterpagivelysthe ¢nfire systampmaysbegnads wipiblg fo quigisle users or each
useﬁihﬁyf Belpetivied With thduilig) t&&ﬁmse&ﬂﬂﬂi‘]ﬂ&l@}l tof JuRidt LB, THR MRy BY bPway of
Sd ri aqgtahs @wedtosmm,a |I§t of the operations of the
APB- PRSE S éParated fromthe attribute
list by a horizontal line. In the class diagrans which

1. foIIqﬁﬁwgﬁgeMehAnggemﬂklons are never nodeled. An
aSSO%I ! Ib?}ectl Sﬂel in the s%(s(fl descrr]:)ed sonill%n:% ﬂ%{ ﬁvﬂoéélmgsmnguage (UML)

optlona 9 Del e KEFEhd
clagnglagram| A ew;ﬂlaeﬁmmhelsias*é oedt af pbiagt claFfse cahedcmd by relationships, and two

kmetrélmohsﬁp; Yre 'o§ m%ﬂ:?c her%nas%faﬁ'cfng %tlﬁi éengralfzzﬂl‘éhsc ah %éoc@atlon represents
mul tiplici zero or nore.

[ .
somg g vt p & ?e‘aﬁ% Bl i ielisel Bt RS ﬁaﬁ%’rahéq‘f&“ relates
actuaBcl@ie§ @ndofat beamadrdtond inl tHIBMc&dlg&fay eff a chieyis ﬁﬂ@ht\Mf fshhetsR@fF all objects

of tﬁa?%lgs {1d ctlz!s}s AL aréfr:n%%f)za{' oil O?gas J:", %ﬁ'en 'B 1% sm(_l}g? 'rt subse OQEID nd

es an as'socCi S-part-of'),

and 'Eﬁctha@sWQdI% & Qgec@aggé BORL With ﬂl@ qalﬁ)ef q.ftt}g%lagsﬁ‘ g'lts 5 00 of the

eneralization rel ati onsh I P I S-a rawn
attf%teSaofé*tﬂc? %> 1epHEed Fmhihh e aéﬂpla?egtélslme ving ﬁhsaﬁf th operations of the
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embodiments the tag also identifies its own position on the page. Characteristics of the tags are described



and comuni cates with the netpage printer via a
short-range radio link. Tags are sufficiently snal
and densely arranged that the pen can reliably inage
at |l east one tag even on a single click on the page.
It is inportant that the pen recognize the tag and
extract the page ED and position on every interaction
NP5t t he page, since the interaction is stateless.
Tags are error-correctably coded to make them
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page server maintains a unique page instance for each
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As will be more clearly explained below, in a preferred embodiment, each tag contains an

easily recognized invariant structure which aids initial detection, and which assists in minimizing the




region ID can directly identify the interactive

el ement. Each tag typically contains 16 bits of tag

ID, at least 90 bits of region ID, and a nunber of

Rag bits. Assuming a maxi numtag density of 64 per

square inch, a 16-bit tag I D supports a region size
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contain representations of the individual bits of the

encoded tag data. To achi eve proper tag reproduction,
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the effective dianeter of 1 tag. The tag includes

Six target structures. A detection ring 15 allows the
codsArgisies> eRetPPTCidock Godeirfir iditiereyt kindeof eqde, sudhes & sepvolntigpal eqda gsee, for
exdnfple@ BBphet B. WRke, CErrob EEHIBSsthihis ﬂoﬁDl@iﬂil abiuaidthdion ah@gt&ﬁgeaﬁ%ntlce-

aspect ratio

n caus its
Haﬂ 995\/&3"0%“31 O%WE ' %reg’fl?cgrcbfr§te%+y Nol:id ?Egg?e?‘ve di storti on.
An orientation axis 16 allows the sensing device to

1.5t er]sﬂygﬁ;aﬁya s’in}a&ﬁlé(l mat e planar orientation of the

t ag e enso
o Sdﬁlg p xsmal r%)r%enyvtlon c1f ‘81&3 ?ag,u nalménuuel E?lgPrl g ?Czlfdf ofﬁ(ef tﬁrgﬁrstructures 15,
ragpesgintila/datatagepy efiRe @wriches alberisemige devize geh tsghe netpage
16pld rapecithie/da @tiﬁhﬁ@m‘g fues alby dheyi

pet 1 Rfectait @E Gl iRk Sitst tﬂ}@e ShOEOR 08 GEIRRE & hy Sonsor. The data areas
transformof the tag and hence an accurate

coRain IR FHOPA R Eﬂ‘v‘ﬂ%}”fs "Btﬁe %‘ﬁ‘lﬂi%tﬁg @Rt ati on of the tag
rel atjve .to the sensq t struc ure
o PIoBS 58 T St o at Ereiiored g Moty when
prifftbriat 0606 datk ber inglgths lyldea iag with & diankegr of alidur $ msupyIkis feSlution the tag is
do SRS suftbuR8a vy R ﬁl@é e B a8 161030 PRCHL {3 24 52 3o coptriputed by
d, q totile

lrregul ar trlan such as Is r ulrre
adjggantaae |1tt°P%iﬁf§ﬂS tsm faﬁ%ﬁectgfaélﬁm of tiag- t ags may,

howev r ed at the apexes of an aon . .
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truly essential to the working of the invention. As

such other tag arrangenents nmay be utilized. Exanples

of other tag structures are described in US Patents

5, 625,412, 5,661,506, 5,477,012 and 5, 852,434, and

PCT application PCT/ US98/ 20597, the contents of each

of which are incorporated herein by reference. In
NPHSH®F to support "single-click' interaction with a
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I targel. structure
s fieh il Wote toded ATRR I A0 B e Al SRl raon
or % gy griegntionBhnywpsjne ghragsds neeiriennd. §h<26qtme¢édlmm ottbnfmkt @diew of the
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The four perspective target structures 17 are the | ast
to be located (at 30). Good estimates of their
positions are conputed based on their known spatia
relati onships to the ring and axis targets, the
aspect and rotation of the ring, and the rotation of
the axis. Matching proceeds by applying the ring's
NPHGE-B@I | zati ons to each shape's nonments. Once their
second-order nonents are no lized the circul ar
perspective targets are eas;Q?o recogni ze, and the
target closest to each estimated position is taken as
theging’ s pqrgp izatippsdo gach ﬁlp}ﬁé'ﬂlﬂ@érﬁ!{, pnsiTefatiogrnormplizing gy fesulting moments. Once
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1.2.5 Alternative Tag Structures The tag structure

just described is designed to allow both regul ar

tilings of planar surfaces and irregular tilings of

non- pl anar surfaces. Regular tilings are not, in

general , possible on non-planar surfaces. In the nore

usual case of planar surfaces where regular filings of
NPAK®G8Gare possible, i.e. surfaces such as sheets of

paper and the like, nore effjcient tag structures can

be used which exploit the ré%ular nature of the

tiling. An alter-native tag structure nore suited to a
dealepnoaminimal figdofiviswd R wheltematios Higtegy iBelvessrring arfofhertreain thy eurrent
imbg@g 4 i s square and has four perspective targets 17.

It is simlar in structure to tags described by

BenneTle obthinalltag data indiSaté3alieddehtith O5He Addfon cdhi@nifigahe tag and the position of
the tgé) b %ﬁrﬁ?ﬂg geﬁ%h X/{ny acé‘hr%%osﬁgne%r (§Qlllge X nib?{ e[ﬂg (C§)| 1508 ﬁaé ’uigfl t(a)s.r thgl overail
origntgign 3 thepay l%b@hnf%‘@ﬁ ¢t Bf tfrowhet Hyepegipys dprstory B3 elseved on the tag
an@Bé ErRSP YA féﬁtlcﬁllgﬁp bet6h e E)ﬁ@.tsléa‘!/ﬁlstaﬁc[ B’ s Bftfeal axis.

desi gned to be shared between adjacent tags, as shown

in Figures 6b and 6¢c. Figure 6b shows a square tiling
1.2% 1CGAlteaupivafdg Strectosr espondi ng m ni num fi el d of

V| ew R %g smm&husm%béﬂﬁﬁ&m @to@ll@@&ﬁﬁ%@la@ﬁlmﬁ% pla@@ Surfaces and

e 6¢,.sho are nine ta
sz SR RS B & Lﬂf i 8 B 7 G isson nonplanr
suifdsésnlg thg n(oﬂ_eﬁlsuaV()asd?é eldraSoirfarrpwhepcoeia]ar Ainds ditdgsaropostilele) i.e. surfaces
suc@lfa; %eag&paﬁﬂmq@nkk ooRNGRAG kA &m&{irgsda& Be usef Ghidhl @&i{eﬂe regular
The four codewords are 1nterleaved spatia
‘mWFPﬁ¢WJPﬁe tag to maxinize resilience to burst

error Assumi 16-bi t fore, this_,

o | ovit PR ERedt i R DrED e NP boBErR g Te
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by @@ﬂn&hgqr T U§paté1hﬁ)%17g5 %9 étg re%ﬁese‘i‘n@%ty CIQ)Q li‘(@éd—é&[o%gllfl %&bols 47, fora

structures which resenb argets. his al so sa
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Figure 6d, where each synbol is labelled with the
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of ﬁg@mﬁiot Wbdubd :ﬂru&tﬁl‘% witaewohsle (:Ae@) This g sflecadimeg perip@&ﬁ]e targets
one codeword at each orientation.

theﬁg)é%ahlg% éev\:éornd (t:"t%o g, é? o 1er taﬁ%ﬁ fﬂg InPlt r%ﬂulﬁd 4magg processing proceeds as

despiiad 15 tecB@ 1~22(hbowenﬂth¢latexqwglomne1t shvpy 26iatd J8swetdmditefl.i 1 St
codeword, or two bits indicating which codeword it is.
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t he sensing device




changes slowy and predictably within a stroke, only
one codeword typically needs to be decoded per frane.
It is possible to dispense with perspective targets
altogether and instead rely on the data
representation being self-registering. In this case
each bit value (or nulti-bit value) is typically

NPagpB@sent ed by an explicit glyph, i.e. no bit value is
represented by the absence f a glyph. This ensures
that the data grid is well= pulated and thus all ows

the grid to be reliably identified and its perspective
indifatingohethernit drethe Stst epdarid < % bitseipdiaiingc wiritheroti@rdrddiy . e latter
apedc@ ha %[EQWaHtﬁge tHa0if Ay, @ dhtd GonRAiLT 61ﬂ§ biR%0de@0r@8s required, then at most
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1.2.7 Tagging Schemes
Two distinct surface coding schemes are of interest, both of which use the tag structure
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interpret user actions on a particular printed page. A
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requddt LBy Hfal cﬁ&ﬁﬂnt%ﬁ@@%glorcéﬂ@&jacﬁ@ﬂﬂ{ %’ﬁrc% Jb@urﬂéﬁ@% dofAc ¥mat. The
is not p

net nst an 0
usef et e ot s o gl e gy Pt Beersty e
presepcpUE Sttedfietmptted idgoinertt deeriptidh gratrepapnstvariewscabnsizseseab efficiently
intfrbt uS adiiSifsTh Qﬁ‘iﬁlnﬁﬂaﬁﬁﬁ@& ?d astances 832. An el ement

I'nstance only exists | records instance-specific

i nf Orﬂﬁi‘rh@t@d dobiihkps 833 cHMRE Bf d R-kof' bR Gese %Efs'cl%ttl&sfSOEaclaof which
cord a transaction

i ecaus
°°‘Bét€\‘i&£ﬂ S&‘h ng@ﬁl?age’%e“is %fb g"“?‘ﬁ@ ﬂ’é‘“‘@t bag g gpatigl ?’ﬁt“éi ‘iﬂ “one
58 pmih¢ page hie ddﬁsetsshefacme area dfmhtdlembrﬁrnmhtas peo ks ediitput fields.
records input specific to the page instance. An
el enehtiodument swterse §dlesorerpendeso; astormatiddoineent, 834.dr cogtisit of@ set of

pag%lnﬁsﬁﬁ‘dag $0SdM ordSick @(?ﬁteiplomffo a lﬁFé &Ekcﬁbtlfbﬁk O?th@ é@fﬁrﬁ&te&cﬂ)@mﬁéﬁt Each
In el enen a fiel

static ele
Pa?&l%ﬁ@ﬁ?i‘%d&%“&ges Jod 8Pt i Erow L Ty g etpoge.
A sfeOuwangeris et gputroéa cﬂ)?ume.ﬁt lsiaatel itit represone i coBAD 2 panrel@stad in isolation.
style elenent 847 with an associ ated styl e object
854, ‘arazeistficpoonedteafia it oBaing ddmeniinstanes o atredemsptystagee only
exilt€Xft recEHH 1@5@&1{:@&%&1& fﬁﬁoﬂnmg efh@Q ?H%E}Imkaﬁs%n(\fé" eiugs folla h erlmk element
associ ated i mage el eme hi ¢ el ement

b o5 LERBRVRILE el ﬂfﬁPeG‘ﬁBB”'éGd’lageS@‘?medm@F *a%m%qnﬁf'pemts for
a figld ekmant b8Dide Mietdidsanpuisspedic taheghgyindae:. ah klpn@bineaite @BHhot exist,

hgﬁﬁﬂ-éﬁ%ﬁgd&ﬂ%gsﬁhgngaﬁm§52 Wi th an associ ated audio

ect or a script element 853 with an
associ t%ﬁﬁ&iﬂ S&hdailan era s%ta eﬁﬁ&t 885 @B@m c}egerﬁ'%tg}u£ ﬁeléﬂﬁemeﬁt 845

e i nstance ave ackground fie
or B8R “¥riF eI ela%vt Gt Pt g et (Bl B s B & e
cleinént 847 e anodiataippleyobieat 844, S¥eClo denentBus witl @nm@stiaed fyled text
obJEcl? §55pcrm% re?eglerL %ﬁmlﬁ;antaggcrdt A % Ielglgent 956t zrag mgele%gh} 8éosﬂmth an

associ at e
asspoipged pEagic Pljedh 5% p Ajdee dtpeféleme'ﬁtgél Méb:alt Psmffgteé mldfChtélp ph]g'é 858, an

audlo AipTdTﬁeNEB-BE% ANEG._W% !ufdloachﬁ ro@fe& rg58 Cor QNREQG MBI, 858 with an
% etnen onS| %% a distributed set o
a““:‘%ég@‘ﬁgﬁ 9@%? $9° “het page registration servers
11 r}&eéz{ég%gtallcpn’bf E‘lf}lé/g { ﬁ:g%(%rglénr%\e}leeggﬂgi Xﬁp 5% |iS|dl(S:e ttla?erc]:orﬁ %Eyvt?lgnsal ink
cappﬁreid 90 e Bage t«ytuclwpﬁmtqpeld tofspectic petalomint. 19 such as t he
I nternet, NPA151-SG -23- as shown in Figure 3. The
net patyde Pt ipan 9f dis invartign o tag map B inasssfaigd pithgashgpge instance to
alldwafe bitlSe pagt @bt Basbdiso Reitoeen tdpees, pens, printers,
appl i cations and publications, and thereby authorizes
vari ous network activities. It authenticates wusers
14and JoENEERSGERNEMWPRKNg proxy on behal f of authenticated
user 9n b Preeprpd dndadiingdd, o depRgEaetvoMtSnsists bof AlSEbuted 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 comnected via a network 19 such as the Internet,



provi des handwiting recognition services if desired.

As descri bed above, a netpage page server 10

mai nt ai ns persistent informati on about page

descri ptions and page instances. The netpage network

i ncl udes any nunber of page servers, each handling a

subset of page instances. Since a page server also
NPA®i-B® ai Nns user input val ues for each page instance,

clients such as netpage pripters send netpage i nput

directly to the appropriatéz%age server. The page

server interprets any such input relative to the
as hawrFgpiedn of the correspondi ng page. A netpage ID

server, 12 all ocates docupment IDs 51 on demand, and
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contain any 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.
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%Cgure ﬁ ltwws 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.



phot ographic quality color printing high quality text

printing high reliability |ow printer cost |owink

cost | ow paper cost sinple operation nearly silent

printing high printing speed sinultaneous doubl e

sided printing conpact formfactor | ow power

consunption No currently commercially avail abl e
NPAYE-BE | ng technol ogy has all of these characteristics.

To enabl e production of priE ers with these

characteristics, the present” applicant has invented a

new pri nt technology referred to as Mergjet T~
1.8Bchn¥ersigy™ PrietheadsTm i s a dr op- on- demand i nkj et

t echnBleogtyage lvgstemi e opeptY @tng gripery eadedwith pwide tdngaefligital printing
tecfn% fe§: %&leg Sthé}tgal gto 9ie§091t3&3m§3@ rH‘ngla Llec%rx&t)ggﬁphlc and others.

t echriol ogy. Figure shows a single printing
HO&F‘@ Pft Widp) §OTSY™ER H9BRTFIEL This ﬂei"'"ﬁ'ﬁlh &t @ e nrfétﬁrp%@% the“following
chattelifiied: nt er i ncorporates 168960 printing el enents 300

to forma 1600 dpi pagewi dth duplex printer. This
pri nter ghengrdpbingoelitskkylorprintints cyan, magenta, yell ow,
bl ack, and infrared inks as well as paper conditioner
and ik fhigkavdliVéextPrh@lgpri nting el ement 300 is
apprOX|natek%r 10 microns long by 32 mcrons w de.
Array's ofhigh é’é‘éyprlntlng el enrents are forned on a
silicon ubstrate 301 that incorporates CMOS | ogic,
dat a trai%?%w‘r“?ln1ng, and drive circuits (not
shown) . g% el enents of the printing element 300 are
the nozzle 5’ the nozzle rim 303, the nozzle
chamber 304.apd gt fluidic seal 305, the ink channel rim
306, the Iever arm 307, the active actuator beam
NPA151- S@npRGperftidh I 308, the passive actuator beam
pair 309, the active actuator anchor 3 10, the passive
act uat or neurig bient pri¢ihd, and the ink inlet 312. The
active actuator beampair 308 is nmechanically joined
to tire pakbpungoptedat or beam pair 309 at the join
319. Both beans pairs are anchored at their respective
anchdr poémylagecys dayblafigedprifine The conbi nati on of
el ements 308, 309, 310, 311, and 319 forma
cant i ev&PERUETBHENDt her mal  bend actuator 320. Figure
18 shows a snal | Egrt of an array of printing el enents

low ower cons
300, i ncl'Uc i'ng a Cr'0ss section

No currently commercially available printing technology has all of these characteristics.

To enable production of printers with these characteristics, the present applicant has invented
a new print technology, referred to as Memjet™ technology. Memjet™ is a drop-on-demand inkjet
technology that incorporates pagewidth printheads fabricated using microelectromechanical systems
(MEMS) technology. Figure 17 shows a single printing element 300 of a Memjet™ printhead. The
netpage wallprinter incorporates 168960 printing elements 300 to form a 1600 dpi pagewidth duplex
printer. This printer simultaneously prints cyan, magenta, yellow, black, and infrared inks as well as paper

conditioner and ink fixative.

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




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

MenmjetTm printing el enment 300. Figure 19(a) shows the

gui escent position of the ink nmeniscus 316 prior to
NPAESI-BE i Nng an ink droplet. hik is retained in the

nozzl e chanber by surface tension at the ink nmeniscus

316 and at the fluidic seaf®305 formed between the

nozzl e chanber 304 and the ink channel rim 306. Wile
paip pG8nthe prgsivetapfBiates bpast e 460, dvasive patusigr aneer di0sthe passine@gfuator anchor
31dai@dnd ikonkdne print engine controller to the correct

printing el ement, |atches the data, and buffers the

dat a T active U@uatdn Beatl i BODH @clEditallp foidel @ thaguksivé@ctuator beam pair
SOQ&tt 35%”3 %J’ %%lgg)g s Igi‘gsga%han-rl]:g)lléeﬁ 61§ tgeﬁ]rsreess eC lv%%léheo? tBC{ll‘IltSC ?llg anc{ 311, The
Co@h@tl?ﬁ ‘lfrelﬁg'efé%?r?é 309e3§9I Mirgd 3R fg@lﬂ entfevered fleptrotitymal bend actuator
326.enperature increase resulting fromJoul e heating

causes the beam pair 308 to expand. As the passive

act uatigiie MMSWH Bofiaf atlof p@ibihLeemehts 3EORSludM@L a cross section
31 ? o) nlgﬁnﬁ]e%%gnt Ebﬂn %?]e cros? %B%tg(){'l%?? is %fo]:v]rcl %Etl?oﬂtc 1%!( po c‘:;léNFl‘)Ir s%mv rhe ink inet

parrs. er ence

31?@§G#V@§mwﬁﬂ@h%m@@wﬂ@ﬁ@hered end of the electrothernal

bend actuator 320 bendi ng towards the substrate 301.

The | Fé%Pé"iS 1Pl %80 1r9€§h§‘ﬁ‘f’ the opeptiag Gyely efdrmiet's Pf‘ﬁ@g element 300.

nozzl The nozzl e_cha . ] . .

et i 0 o Gy gD B B S Matiirar AISFgL b grining an ink
dropRy bk is rﬁhn@ il themedsagmlichly surfice psgmsuheink haisais AL and #khe fluidic
scabRb FMMEd Bfwel e rfa%zclhﬁnb%%4 aifl e FhdGmbhe | Nk

meni scus 316 to bul ge. The nozz rim303 prevents

t he lwimerpammg GhtSprigthéad lOMUB &aﬁmmeﬁ&fa@%§ tﬁe%m%hlgum@&oner
he nozz erature o
 Bb SRR AT PCE SRS ISt Dl obEs v R B Aot 18 of e

active talyates béam palr §08. Ghis giusea lan plegiidai @rrent Tohpass thinghd therbednhgair 308 for

ab(mr & lﬁnc@crsgcoﬁ:{ reglnﬁlg 'lelﬁulg hé gefhe:%%%elfam rﬂcl‘eléls@ ré lﬂgﬁl %%%l J l)tﬁe heating

the nozzle chanbér, as s Figure 1
caryss b Rearp. paif it ppande pt fhe eIy AiRE beem ipah 3Q9f15 B geated, it does not

exant, fadengtie B Sk difkredcd BetwdtR lﬁie Sl Seath Ifdirs. FEhi@) biFes (ﬂ&r&m%amally
In a

t of t
res?lhegiqa? réqﬁagz?rﬁl%s?rgdt %d op t&)f cgl grof:% dmal bendt aﬁtga?er 3?? gendg% hwgg tp%%lbsn*ate
30hdpelevet eppild arlallsyutﬁm@ nrmmemnto ttheaogdierobabieni4 3Bk noZElgghamber 304

m0$é§ RN HRONE tdl Re &mﬂm{&&n' i Pfdure (IQQJOT'E[S igcr%@s af ifk pressure, forcing
npl et e print head) ﬁewgrlntln paper iIs moved

mkﬁéb?“t ehde foesie ?Pzp'ﬂd B o mefiees o ﬁfe'alae oTfe Sezpl Fipppd3 prevens
thefkinzhivaatl 6 ias sfieadimp\acraf the sutfee df (e doadletlanitie 304] NQ
el ements 300, printing the six colors or types of ink
supplAsgl typetatuee ¢fihe Hemh edis 3881 éhd 3PPALB EesSBe acdiator T29 returns to its
orlﬁﬁapﬁogﬁgn tl“ﬁ?anﬁs 1@@& i)r@ak%ﬁro%fﬁgﬁk Qifoplgta?? ﬁ)(flﬁ #d H@ﬁq IIHLHJ 1{09293 chamber,

peration, a nozzle guard wafer I's attach
as ihﬁ‘é“ By Figirh 4R Shsgopsieaghambs is refpisd bzéébeﬁctr?a #% fhe S*gétze iewan @t the
mehi&ueB16.0r r espondi ng nozzl e guard hole 331 through
which the ink droplets are fired. To prevent the
nozz|RguglslebwhobegsenB&b pfintht Bcio anegige ipines ke tenily ofplepeinthead
is tﬁel ftﬂ%ﬁth%f m@ﬁz{agr(gggﬂ mnfl)I ull {h? Ei?egtioﬂbgl 'Tﬁ‘e sgéﬁm% JJHI?J (f)tHgllﬂ long

he air 1nl OUt (0] nozzl guar
(abaiﬁ PEHG!E p PInipleteriginthepd). E’rh@wéﬁtmg‘r ﬁkpagﬂs wveﬁ*waafrt}}q fixgd prinfhgad in the
dirddhZSE THeIRntheddhaSERWEEE iMbtilibititet PBntin® Elbrith@ B00, SrinkifY t8e six colors or

types of ink supplied by the ink inlets 312.




1.6 The Net page Pen The active sensing device of the

net page systemis typically a pen 101, which, using

its enbedded controller 134, is able to capture and

decode IR position tags froma page via an inage

sensor. The inmage sensor is a solid-state device

provided with an appropriate filter to permt sensing
NPatE1-gH| y near- infrared wavel engths. As described in

nore detail below, the systfftis abl e 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! hREfere firglg surfepe of theprinibee) dyrise orsratigl: @ apzale sumdvafg (30 is
attddEed Q6 thf: gﬁtﬂew substrixk eaj IMBdrieRUA n62R0Y Meke tz% doRGpdadiAg hoSzle guard hole

trans tte

33 F{‘l!lrou Lwhic S@%P]}(O c&afets 5 t%rfﬂy ITPI {preyen B%zglg ggirépciﬁ%ﬁ{?,ll %E)nel rbcﬁ:corning
blocletl by pavet fibag ot prber dettria fikkredair & gemred thrdugh hher filet 693nd out of the
noﬁ@%@ard Mies dﬁr‘fhgtphﬁmg r"[% ?e(tén?ﬁ*k @iibﬁ%ﬁt cﬁ‘ﬁﬁH the hd-a0 gﬂ‘l‘dtlg éeglgd while the
the information to a net page server for
PripteiiiflEr et at i on. The preferred enbodi nent of the
éwe p er{’ge n o erates both as a marking i nk pen and as
tyI us. The marking aspect, however, is
not nﬁleestsrarsgnsmg) devirs iofi gletnhtaaga ayspagie tpicsllyenpaasi0a Which, using its
em%@éﬁ%bl{ﬁgue?ifﬁ g?ﬂ)]e §>lt': d\étélﬁ& Ikéoskti%n{ﬁ seiﬂ)maa %ﬂ%&raﬂ émage sensor.

I'nternet 1ntérface. net pa S redgl
Théyimags serer is %Setlfb%tﬁedegwwﬁeéw@l q#atgpr‘ametﬁ filépy b PR@Y sprsjug only near-
inffatcd %&le@hsSh@&bScrib&ﬁn ﬂﬁfeﬁl&@tﬁbdllﬁtntl@ kRss 1@&%@5 &Xe when the nib is in
contacI w;gltcﬁ}e és, 8?1 Qns Qhe{})%!t 1% %bq dto Isert]lge s a tﬁtles?fg%%lg rl'a%té(ia t%,z\t%nt?r% h% gfﬁldwriting
(i eeritt Wé rdpntprtxrqaer pre 196 izae l‘faSW')t hfoanatiett payed by e gee s encrypted and

wuglggsﬁ thﬂsﬂ%d \‘.ott& pﬁﬁ’éﬂ (I)xJ Hadd séﬂgi), ‘B‘fe pﬁﬁ&r%‘ B&Q@staﬂ[n?i!n@ltpteﬁfg ttlé)data with
The ni is attached to a force sensor,

fesmefo f*ﬁ?’&]@wuwatehe ity Arerief et et ing th?/ efwm%fo a netpage
serteln foe Bikalraktibo | Nndi cat e whet her the pen is "up" or

"down". This allows a interactive elenment on the page

t 0 bethe piefegkdetibofiipeny obthe netigieaben opardies s pirarking inkgederd as a

noﬁ-lgarﬁmgﬂﬁ%t Thesfﬁéﬂ(méf ﬂf;éa{ melv&mls ant%e%m@Q&thﬁlﬁg the netpage system as a
Furt hernore orce is captured asS a continuous

braysipg ysteng suph I%‘Wen §é%}‘sedtaﬁ & Ifl'iﬁT“Ft “HW&“WF??B nEitaEgPeg fsgreisterrd avith the
netpa@e system Y liaf b etlque PRreIDNg IDFipmy 2 b owiiaditpace Vil Elass didgras, treflecting

per}-rglat@d %f%ﬁ'gahgrl rﬁaﬁntiil%% \%ﬁa }é@éﬁ%g%nl sg’rveg l’1 ﬁgﬁttgerqegp%ag gef}t?’ h e user

ap pl ' \@ﬁen %nﬂzepﬁlg % i® Egntal:tcvhﬁ qtnet&)a%e rﬂi’ev;%n h&&mﬂksms ptgﬁoﬁ aﬁ%ﬁentatton
rOVI nore_desirab feedback to the user conpare

relattlﬁe P H]Stpa%s,r% Pla é;dittzbtyedéo zhfsrﬁe BV ﬁtgi ﬂilﬁ fgce onpihe nﬁ)éhmterpreted relative to
a tilQhed winieste twh&hepms pdnl m‘ﬁhp’a(ﬁddcﬁ)\ﬁﬂ’ amnis alldwe B uiﬁé‘ractl\te?eleﬂlblb ofthe page
to Eeh %h&(%g g)y {es ?]i/%el g;gtgee {)‘tl%nm hme 01{/ erct.o I%'eqtues?‘r SE> tmh rr%gt}og lfrn'l}n a network
Fmﬁ@@mﬁe@e fotre isrrepipredsas acengnugpdvalue rlen, esy, thivall feerics o sigfature to
be {eRiBed iR nqulta@tbé ¥6vabiO whddQudjedto b E&Hﬁgdqg‘cm&ﬁ 'is\é?eqter t}}]an that normally

ers ectlve distortion on the ged tag and
appﬁl gvggqﬁa{l“? yChE)lf tlitq,]t@erﬁ@q}'w%?)f()fc& §ufﬁc¢ﬁn{ tﬁd’ﬂ’fj?]thf Aig. This may provide
mopasdirbiloBedbeB @l thit use® Ronrkred taghat @oyvideAyy D@n-rlodidg nihecause
the tag density on the page is inversely proportional
to t e paglesindes the hesitan pudstriedatiposf itsindronNRARHage BGimaZBg, in the

inflafe® %el‘:&tﬂmogn hr@a %' de QherBaQJ]m t@(ﬁ&ﬁglo@g}e nlﬂne Itrﬁewdmtﬁ@ nearest tag and
resol ution required for accuraté handwiting

corpRateh R iPPSitisR  of tedib wlatiyeodhertag Hem the abisrad ﬁetpﬁ%@edlétﬁleon on the
ima‘gaﬂig_hfu& the Afowa g&ﬁﬂr}e(&' t}ﬁfpersdpﬁ@kﬂﬂlougﬂt}ﬁﬁjﬁﬁﬁéﬁ reSaHHh Stttk t&f may be
lowabesci?u 3 E dgnfmgt onrh?e }%tgea g?ngfelr% r?rtpr%lp glona'i {0 1 Zttngsgzetb he fl(ﬁlggg bosition
subsequent pen- up event A stroke is aI so tagged with
the page I D 50 of the netpage whenever the page




I D changes, which, under normal circunstances, is at

t he comencenent of the stroke. Each netpage pen has a

current selection 826 associated with it, allow ng the

user to perform copy and paste operations etc. The

selection is tine-stanped to allow the systemto

discard it after a defined tine period. The current
NP8E)-8€t i on describes a region of a page instance. It

consi sts of the nobst recegi digital ink stroke

captured through the pen r &tive to the backgr ound

area of the page. It is interpreted in an

resglpisniic's e Spreeing tP?:mlﬁ’Hﬁﬁé‘is"lbtr?é é"‘l}"fed ifg acepipiAhang wiging gpcqgpition.

application via a selection link activation.

Each 'FBATRESENE T P 8FHR2EHH °*8’2’& i “rﬁﬁ@‘e? FPRES: 4t frofeasopsists of a
sequeice §fitienel-starypeti lpér podithont an fhmges yﬁtaeﬂrby q mnﬁh«m evad s cafipldtdiday the

suﬁé&{;ﬁ&l hén u.P %f(egtag%tr&g o aﬁsg ?a% d marh% BQ X% %D 5@ }tl?eet{etp%élgvhenever the page

nib or t
IDé”E?flSeé ich, mAGEHOqEA CEMBEATERSSS aéﬂ@ewr@ﬂfemﬂm ot tha rrke- 825.
This is the nib style | ast associated with the pen by
an apiiFt ErsegiD has aé“mﬁmrfdte%@‘b%?r?fésof%e“t‘]‘i@ ‘h@@?’“‘%é?é%?f T"d’@fﬁm
coy b bate dperativhaet alhetdleetlon'lfhﬁmdeffr@bld to dllbWd (e tsysketn th Slistandit after a
deﬁ]{ep timéc‘ Igee\{ L)(? T§§ %ﬂt @éle%gonvﬂegcnbets Q?e ‘Po F ? Fzﬁe Flﬁtgme %tcroﬁ) of thg most

capt ur hroug pen are e curren
recgit ydigital mlW?@lﬁP fanf@reétﬂmlzleﬁlea)ﬁleregaatﬁsfeqhﬁewlfgyow%gpmm@e@ge It is
intdrPtBiYd ' & ApBRBEEAUER M infindeh 8nddi iDis Stibthifed\Wo tah apflicAiidn WIRAEY selection
nvahe taa%a?ed Whenever the pen is within range of a

YIS EEYER t h whi ch it can communicate, the pen slowy

flas :}%%16 EIZT m\}%nrt] ib S%Eths Wlﬁ’erhlg {;S n&%@d an%lé ?entto 'ch(gj S/gtgrg G the

a st
casg ef the/defagls ntnage pep ﬁqsmbed ql_:m ef é’ﬁ maﬂelg ml_(rmbslué’e E@dsarmrm stylus nib

is (Qlﬁéh@ ditaﬂﬂuellaalﬁ H’a?g&m@]ﬁ |nﬁtsfyléQ2§ Qh %Qheﬁﬁtgﬁyle Task assoclated with the pen by
ar | actlvates |

o PPt ST BRER e P 0 TR B L1 E AL e the i

stylagypdizgdd wiith khe borensnilt Beokisagptged tough la @en agk t@gtﬁblmemmgeb style.

Wl%ﬁ thg @&%snagessu@sggl dﬂ? Q%Wdhorea l?lgy mfe(l)g I ?meﬁ BQhe i i[hI V@}!'i}:h(Mey are
andvvrltlng, onl 1 ne Ication o

tagggdgnat ur es. The pen is wrel ess and transnmits digital

ink tg the rinter via a_short-range

li nk. ‘%"B?ﬁvértp ﬁéf%*( ?’F“é@gﬂ?f;j‘lpf‘ﬁtlﬂ WhRVICY 1teFpse ‘E?teftgerpe“ slowly
flaghesi isclontinalGELS €kéhen ittteyped fitls padekaet ia z@cke fraative fof the pagntit momentarily
act}vﬁtgsnﬁsm e?‘t%f oﬂED @Heh QJ M&sﬂh%&gﬂ Qs Pk Btn%p ggge it

to ensure tinel andlnglnt e pri Rter.

mofnént%ma°6‘ﬁte?1§n@1éL§P a printer it buffers digi taI i nk in

inter h ha aci of 0

m nut iﬂq'ﬂfflceg’gi*f’%f“ﬁﬂlétﬁ? eSH%fﬁ t? Pﬁﬁﬁg“alvﬂéﬁlgt%xg‘éﬁs 'S%ba“s for the
digyal cechagaion drakingsi and hardgetingf foa onljpe irdabdgitipn bf hahdvaiisg, @nd for online

VG%MOPHFSI%J}]? digital ink. The buffer may provi de nore
{ess er capacity. A pen can be registered with

any “Fh@’ﬁ&xﬁs Wifelcly ﬁl@frﬁﬁﬁm d@ﬂe{l uﬁ{mﬁaagzl pkmt&lv@ata%h&iﬁra@e radio link.
resides, in NPAL6 -29- net pages both on paper and

Theproirmdedfiflins e“?rfpt‘id&rlpﬁ}‘a@?éw S‘icl‘ﬁ‘ﬁéi“’érpi’%?“z Prcﬂﬁﬁcﬁl‘tl tppsgyssion,

butds ghvedys flushed oiMAReAup ateitgensund tnkelychndiifyyin papliit@ul ar time. A
preferred enbodi nent of the pen is described in

gr eatWhen the e ik ot pf r8ee pi agmint@r ibeifgvuligil inkin imterfia memare whioh has a
caﬂa:éitg WF Gvar éu hgluépof continuous handwriting. When the pen is once again within range of a
printer, it transfers any buffered digital ink. The buffer may provide more or less buffer capacity.

A pen can be registered with any number of printers, but because all state data resides in



1.7 NETPAGE | NTERACTI ON The net page printer 601

receives data relating to a stroke fromthe pen 101

when the pen is used to interact with a netpage 1.

The coded data 3 of the tags 4 is read by the pen when

it is used to execute a novenent, such as a stroke.

The data allows the identity of the particul ar page
NPat§tiS@dssoci ated interactive elenent to be determ ned

and an indication of the relative positioning of the

pen relative to the page 10" be obtained. The

indicating data is transmtted to the printer, where
netpgges hotipmparst ang prythe prsvarig is lrpedy impaigial pinchomingsf a gep & communicating
wie bif @K @irticiibQinfehe net wor k address of the net page page

server 10 which maintains the corresponding page

I nst ahpefe8B8Dembotinth ef the pemnis Westdbed megraiter ddtal ih Sedtie 6 pelge with
méﬁﬁ%ﬁ@gﬂéS&ﬁﬁ page was recently identified in an

ear[ier stroke, then the printer may already have the

address of the relevant page server in its cache.

1.Fach nmebpageresrAiifonst s of a conpact page | ayout
mai nt ﬁfe rﬁ@tﬁag@ Efuﬁér%& Flrégell%s (Qlya raatfﬁgttcpg%k@ﬂ%the Ee% rlﬁ?’;vhegl%fe%en is

bel ow) out refers to objects such as
“Sqdﬁ‘ag@éact Fibrit @tpaaﬁd Bhcciedd agp 3 b e fagy Y Sird by {he pet Wiepd s used to
exé@hits @ Woefent Ofich 43 @ stkt. Tag eatmbwm&den\f&e,n thk b@ndaag@g@ﬁlﬂ W8bciated

mterac%ve egementttohbe d%te ! ?I{(e anfdr 9 gl‘dl%ﬁl?}ﬁ&%he relatjr(/e pog%ér‘lqeg\égt%e 533 aelatwe to the

e Stro
pa&stét@ hﬂrQﬁameds Thﬁhm@tatlm dtrantrangfitted ethppriger, ddere itirgaelvasvia theeDNS, the

pag%tlf)%%f kR LRHS &S e ndehork §ddrets@ﬁﬂheafm'p§getp9ge| BLET 1B lch tnﬁﬁrcams the
stroke in the context ofthe ty of the rel evant

coBTRHR PEATRFS DR e 4p Plpkeio e e s} B b vas rcenty
idetkiffsd fru0 €arkien etroke, en the pree may :htead@ @ive d@mrq@m ithe irdddVarl Pede server in
its tc&ﬁ? %%flsn%ﬁ n%nc%nsﬁﬁ e ngrQ;%??tl BOI%’OBTZ;I%}&I??A frgg rﬂ:)]%/r rl])gg ngtpage page
SeTegr Ksekbqlwu Thalppep laves Eﬁfq*r%@ objeqty Juehkes tiragkre fonte rRdvrigeeschf teatn tipically
stoRR@ C1HwHErDIEH Mo nePade@B@6k. Stroke is ignored. The failure

of a pen action, such as a "sloppy" click, to

regi sWkdn theSpag@diverake@iledtie tthke Fr@c ke @én, iteapaBSEe ﬁarge r.restrlp&on to

whEE ﬁ\le §trolll<¥\gppli%s Ea%l( ge!%é/s%hich \é\hgernfoﬁegg%ﬂﬁlasgg%llog ﬁl %qﬁvge mtersects Itis

thegy ahmo mﬁmﬁ‘ﬁ@ﬁtfqubm(ﬁ@§iﬂtt¢xb‘?f§13@ﬂ3@OﬂG@tfﬁethehmﬂﬁt he ar ea
ofthe button. There are two kinds of input elenents in

a net) aFé}%!‘ ﬁé}j@éﬂaﬁp@gﬁsrplfemhpra fhe dﬁ%@ anditime Qetg??a the g¢nylown position and

thefsuteéqdﬁlt peh mppisitibddrObiglesa thhrosofite fnia@l ndxitian, A&l oBject tvhiclyy Rdtivated by a

cli({ﬁi}g) y re \{I%ES Ai Ickqf ?a zﬂ:ﬂ%?eﬁ oa%c!l %Ecg'gnﬁé]bx Qfoﬁl!gelr thake i%' iggérg'd. The failure of
' nea (0] endil ng Mess ag e

a penoactipny Selﬁms ] “%@pﬂ/”u gkt foareistepin dhdicstesh by alie|lagk of rpsppnsestremn the pen’s “ok”

LEQr Mo, WHRRRRSE il e bl RAERKSHE B@f&lsté'ech\)ﬂﬂéﬁ fobth B pen down
| ement. 844 bdentlf%es th H[}Jtollcatlon 71 whi

Tt ROteRs re Gogk wighe ?”?%% prilink, a link ID 54

“‘;I R o % 911! Hren M popciast S BB e o
fieldsy byt through ¢ foow fiddcan hlao trigger thesacigyatviniof antassoriated hypeslikD 65

in the hyperlink activation, and a description which

i s used when the hyperllnk is recorded as a favorite
175 afPy@si€k$ n the user's history. The hyperlink

el enmehlyrelizksis a gicag phynding asthrssage 1o @ réRotpAPRlic2Wn, A epically elicits a
prifdREHbs K thk Seted dyMat ed, the page server sends a

request to an application somewhere on

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




the network. The application is identified by an

application 1D 64, and the application IDis resol ved

in the nornmal way via the DNS. There are three types

of hyperlinks: general hyperlinks 863, form hyperlinks

865, and sel ection hyperlinks 864, as shown in Figure

30. A general hyperlink can inplenent a request for a
NPABSh&®d docunent, or may sinply signal a preference to

a server. A forn1hyperI|nk itbnits the corresponding

formto the application. Tection hyperlink submts

the current selection to the plication. |If the o
asks the pstel teiarlede thedper e epnlicatipnalias 1] |6E &1 tes-hypsrlank petigetion, gad a description
whicB Ktused fwBEn RSP is reddRIe@ R thveaik oOdppdiBYin thé @b HistoRy. The hyperlink

ocument g ?V|ng the word's nmeaning within

ehPﬁnaﬁsmggégmsﬁwﬁh appears, or a translation
into g4 Iaﬁlg)%gﬁlgis ait%giufﬂgfage BRGNP %Ell!legtq an. a?;?%eamf? some‘ﬁhere on

characteri rmati on

thegpipypikcHie |am#1°at%@ 1®@rﬂe@®p@rf’ai’lﬁgtl°h%é4 IaMﬂae PRkicetigndR iggplved in
therne;ﬁ@mhg v ﬂiemsmfela@rﬂm&e@p'éﬁom&peﬁﬂcscgmerb BypSiifGishd, form hyerlinks

86§ esgla % Lﬁ%rﬁ @{s‘ gﬁ% 2 ns[h%,]l%? gﬂ f}%{ e%%l:h?é(;rlhg gz%naunplement a request
@pletq:df dogungtat, ar hay diydy sippl @ p@fereans, to hoerveex A Migpinehygerlink submits the
corre%!'bgcﬁ@ R Q@rtﬂe apﬂlﬁcatﬂ:ﬁng' Jég BH rﬁkﬂﬁg%ulﬁﬁf q:ﬁeal:lﬁ]x@lq s@%ctiﬁn to the

pur chasi ng %g I cation on user.
apré%% b therfRrRbssctiop gonfpis @ §ﬂa%w% piece SRS %ﬂm@@e ?HR“"&“"“ may
ret@ b @iaglé-pae hgbﬂﬁrinlt glﬂiﬂg a6 twoxaat ﬂnﬁﬁlng \-ﬂﬂﬁl th YénteRoh iwhith WABars, or a
te c nc

ol fen” RS AR tiaeB SERE R Bt O R BPRE oS Pofhgton »
Smﬁmgde@aM§@ﬁwﬂt deltW attribute set, only input since

the | ast formsubm ssion is i ncl uded. The system

i ncl uide sorgppopdinediparink ins@geg o2 15eprds ajtmnsagtipn 1R f5ettigh gpn be specific
to ﬂlé:tpiigéaﬁs'taﬁﬁSon vﬁnl&hﬁﬁ@ﬁjpérﬂﬂﬂ@ﬂst@ﬁ@hﬁ@ea%@hd' Sanekc@nADBcan identify user-
spe%ﬁlc iNh 1on %r ixa a‘sh%ﬁpcm&agagg% Lf}/ Rcle I{ghpurcgds%s mam}t/amed by a
Pmﬂwemﬁwﬂk@WBn!Nﬁﬁﬂﬁﬂeugroup the hyper|ink 844

associated wth the group is activated. A hyperlinked

gr oup g aiteRdnidedhs RS SETERY sslpdion TR P isthetiondpresring ctivption. The
sys&mflﬂcﬁlhé‘i theSbidht SFShe@ss6MBRAERDinstahde 86%IA a BI:b Qypbfﬁnl&&@ﬂtloni dkhough if
the%o nel‘lmjg ﬁgslﬁg nTquIIIg Heltta oa%tnbt?té" sbeEno£lgd%Pg S\lé\l{:e l%t ast fb orm, sulfmlssgﬁ is included.

i'nuous “Tnput
Thawﬁﬂmmdwhbweﬁhﬂwvamnmﬁbm@ﬂbwghuewm@@msto support a
"bl ackboard" interaction nodel, i.e. where input is
capt U+ waerlipkad 2pror6¢ s groumelsmsar 838 waigihs asassioﬁla%@wmﬂ@k as shown

in ﬂlgﬂe 21 ﬁ_ﬂi’eﬁfﬁlplﬁx oﬁdafsl'ﬂ\rd%fl lafefelPeléh@hd Lﬁﬂiel gEHﬂp,QIfle lfyﬁﬁlrﬁﬂk@dz.l associated
w1tt1 ﬁlg grméphls %ctnéa%eéirgg elli]gl(eg glﬁ{mu(%r? R a sede t& ésgoma}f errl:,ﬁ‘( g?lﬁaﬁwitg a field

suchigep chaktoydirin aéméve @Fednmrcenjpahcaln\vtheths ‘shignifdelta” attribute of a form

hy;ﬁﬁ[?ﬂl o g}rdvﬁi@ c%&fnh&ﬂ?ruﬁaup O %Ph&a%&ﬁ}f”l{‘ GanOfferfrors eV &k tdA‘support a
form8 is a group elenment 838 in the docunent

“blpcihoardy jgipetiop modgld.p- ﬁﬁ?fé foput éssprtgpdrad therefate shgped ag soprs ff gpours.
field elenents 839. A forminstance 868 represents a
1 i nt g instance of a form It includes a set
NPALS P8 -31 of field instances 870 which correspond
to tHefrpdrigeet eaieries oBeisic inpihelds ypeth o eapture # redted set of inputs
thréul¥s br2ne ﬁoféaﬁrm’ﬂﬂ netpRSO Gl fainedlowad wer B 4lbmitdne SCmbry p&ameters to an
a g%ggﬂgﬁmgnrghe ggoggsthe corresponding field
Pref Bach el VaTGe records i nput through a
part '§frﬂl’n§§6’lﬁ§ 4 leﬁa%etngﬂt%g N A0GSent Ihiegirch}tf 'ft ‘ﬁiﬂﬁl&y‘%@rﬁat& a set of

nore printed netpages.
terminal field elements 839. A form instance 868 represents a printed instance of a form. It includes a set




The formclass diagramis shown in Figure 32. Each
forminstance has a status 872 which indicates whether
the formis active, frozen, submtted, void or
expired. Aformis active when first printed. A form
beconmes frozen once it is signed. A form becones
subm tted once one of its subm ssion hyperlinks has

NPRIEE$G acti vat ed, unl ess the hyperlink has its "submt
delta"” attribute set. A form becones void when the
user invokes a void form Tteset formor duplicate
form page command. A form exl?l res when the tine the

of figkt infidas SPLwhkchperispond idholisifelomeris §45 ohthe forrg Fach; fiejddygtance has an

assbdizftﬁt valie 871\\vhdse t}fph Qe[feﬂiﬁ %h ki tﬁﬁfof the ,corfeﬁlfoﬂduhgnw eldnfnt. Each field

vaif et u B & ot ieRieP st o2 At e beos R e mpaees.

The bimedandiagragie shiows indiigoe 32.\When the formis active or
frozen, formsubm ssion is allowed. Any attenpt to
s ubmi Kacty form rpffapgedias f 1etus Sr2nwhid indieaten hptes tesy forng fsqpgtdyg, frozen,
subinfitte, 8joRGH Bired2 R Gorin ASdcHANHE firt binﬁedaAff&ﬁﬂEbc‘éﬁl@stﬂ:bﬁenroﬁ&QﬁE 51gned

f t ed
N DRGNS VI N —
hagits Ganbrolit defja”zttriikessktom fonh becomes void whe tiglubeoingoked d votduigrmt et form or
duﬂli@gt@i%;m ﬁé@ &hﬂfn@f& f@m ﬁ)qrgg \lrhgn e %ﬁJ tl:lél %ﬁﬂu@g be%ﬁ ﬁﬁve%?creéog @e form’s

be excluded froma search IS capture
Speaﬁﬁ@q Bt Wikile the Girp Ay activex fomy Fpw ghalloypds gt tosga{a fem which is not
actlve mansfetacaemﬁd:dsﬁ ﬁlekéakgr@ﬁ@ﬁm 33704 the&ﬁﬁrhnt@ﬁgemtaﬁd’é When the form is
actlge %r?ogein forn% sugmlssuin is a{!lo ?f atteiméa 2 su mlt ea rtl‘orrrr)l (‘)VSF tFeoff] ré:rl %nfjg ,active or
frogeg dshiciestedyainil inbfead lekrdss ﬂqmi Mésepp@n or i ent ation and nib
force. The digital ink class diagramis shown in )
Fi gurf@cigirm astiqeg s dPreéflméH@ﬁ@PC%%(aféégWB‘bana femdesiaprsk deriveg) fepm it,
thuBrdvidifg 4 @¥lon hisiedyOrhds &8owsall St bildngt viedsih 6F a3, in HartBular time period
to bseegd at ci’lig'o%lgs!ee!:hd 880. The field elenent class diagram
shown gure 34. Any digital ink captured in a
f ' el dAlﬁmEuQ %%a&&'ed :?s §l' O gﬁj 1t£](%1kt g’ﬁ cgﬂsﬁg gf a é%t &QI?% %Qﬁﬁeld r&?troke

field has an associ at ed Bool ean val ue 881, )

gropps it gachmt WhpR copgtaof @get of shgd strgkeg ?7és§a,°h §T°§? opyists of g set of time-
staipeld [perZ p@EIG, 876, tech)of GARK MECEchides Fen OREEKB0M fnibende. ThZ BRI ink
Claé:szaaseslsahtrueFlvaI e to be assigned to the field's

val'ge: "AMTex I el"d has an associ ated text val ue 882,

as s hf?}%g? EdlE}nJ: nt §d rc% 1;366:1 chéﬂ%xqi'elglsg’ﬁla téxmfelcpﬁ\i@té'ﬁrﬁ’gngt ﬁeﬂi 8%9 ora

t ext S zone Is automati cal y converted to

signatuse Bl $8Rehpm Arld lemnant ¢leys dizssasyyin hore M Flgrrddt Ay dtgé%tmlq cgpmred ina

ficld's Sdng BEE adsi@ndiand fieel d' s val ue. Onli ne handwriting
recognition is well-understood (see, for exanple,
Tappek theckBox fiell Bds arfSiseniatad Hoolean Vidde R B rashovmd FRiat3s. ofy mark (2

ticl{rg %ro’s%r 5 st}oﬂe g}']ll'zllgg%f E‘@?& eEl ?n;agcl;hgﬁgc%gﬂi\t};siczﬁl%;cgusesl aEt'r:n% value to be

ransact| ois on tern
assigprddq the gkdiceluevol . 12, No. 8, August 1990, the contents

of whijch ar% herei n i.ncorporat ed ross-reference
Speci"aﬂ"'i‘tf‘ﬁlf1 YL agspeiqied iext yalus 8Ets 23 SH?:"?;\}H@%H&?% Any,digjtal"ink captured
in $xenriield’s fdne Esdstomm Dadnv&fed to3 vﬂoﬂing]‘itﬂﬂ\m[tﬁg feb@hldoxhaﬁ thRfext is

ass%?eé&‘r& Ietﬁ%t @eclid gbgﬁe ? mséltg?a%vg'l ere¥ Hﬂ% ell uﬁld?érslsc')gcp g’ne, for example,

ur e In a s
Tagpprg | (e (5 - z‘?cymeanriél“ a/@kaé?fat ifkeawg/o vileer At nglen-hyjet fl*ﬁﬂ?@ﬁlp@liecomwn

IERE €rahst@iBsi dny Pﬁgmt/bﬁlysis and Machine Intelligence, Vol.12, No.8, August 1990, the
contents of which are herein incorporated by cross-reference). Specializations of text fields include date

and number fields.



owner of the pen, and a digital signature of the

content of the formof 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 owmns the form Online signature verification is
NPS1-PG under st ood (see, for exanple, Planondon, R and

G Lorette, "Automatic Signature Verification and

Witer ldentification - The State of the Art",

Pattern Recognition, Vol.22, No.2, 1989, the contents

of wht élﬁ“aalfeei%lfb‘raé Phassqciaed Aigikd signatrepyiug pEs &5 shymoip Kigaig B7. Any
dighal fikedashured i@ ael@ﬁam!reSﬁetu shdges dufoniatically Vetifkdenith reafebith MibltdenticySof the
owfcl’egtof théo‘ %el;lll 8919 dlélftall &ﬁlatare ogaﬁ gt tergtC ggle Fo% op “ﬂ}m% ﬂ}e%nld is npoaﬁ 13 \anerated
ancpgssignsed @dheakbids vilpe [The digital ségnatire @mene@teﬂ n@iguhjeeadn user’s priwage signature

keyf @E&ﬂCQ@ﬁl@ap%{bntvmﬁh B\Q{'s e @'&’Ht@ihﬂé @atﬁr@ eerfﬁl:a%l)ﬂjls {v§ll-underst00d (see,
submtted. "Editin such as_strike-t

for; eﬁﬂﬁlp@a?lfl’ﬁ% ek end S%L"“‘Et&ﬁ‘métf’%%“’ SiEnghae Xﬁﬂﬁc"f’é’a a”ier “t?réilefﬁ‘ﬁca“o“
— ThHeedtgks of tBe aat Patteh Recb@mwrvm RT)QNor2e CoRYNiht ic@iten@lof Ohick Binherein
mc\é\%grlét§dlﬂc%s§1n%renc(e; . Wth access to _the d_ynam cs of

novenent rather than "offline" (i.e. with

accesg ﬁQ@ Llyméhpis ﬁxd&h ﬁf‘ it ‘?thdgl{” amte@s@k A@lgﬁén ﬁeldI eﬁem@tﬁ Hoes not have
recogni ze run-on discretely-witten characters with

an ngyt Zpnie PR Pagk g docs Aot GFosRt Pttt GRiE Anasiiciredficld vivp whighin fucluded
in thé fatnndapgvhp@SRrm Antlhing Bk fidepanaend. nodel of

handwiting is automatically generated over tine,

howe VE&diting rsdmozuds, lveh ge sidiedireghuipdifatiundeletidn, pmcds daregognized in
forlds@lat. @l i nk, as already stated, consists of a sequence

of strokes. Any stroke which starts in a particul ar

el errem:ause #e r}ﬁnd“&tuagoﬂe@dﬁ& algormﬁakmﬁk e Rt ($e d\ingli LcBdss to the
ret at

gl R oS el "R SR P PR et e,
it ¢ap r¢chgmizp a@kcgrdmgwwyfwr@‘—hrd tigracierg witla reldtimdly high pemnay, Bithgit @ lriter-
deﬂemﬁnt%ﬂﬁlg Bl%% Jﬁ\r\]vrﬁep er%% Gb&y %arfd'wﬁ!n% 1§ a%to}n&icglfy%&%;aﬁ:q oft? time,

a selectron gesture. G rcunscription of one or nore
ho\éﬁ%’fre%'tiga“bég“é‘%tﬁ‘é‘}‘ﬁ’rff"i}“f‘ﬁf“éﬁaﬁr et ed as a selection of the

circ al t h th tu
ot or B! Pi5 AR S orhpiolh et § Aok Ay ol which stas i
pargentarelenangs zanh esa:emml footbis elpemt’s ditiel @k stream.sready fdn irgerpretation. Any

S Ao ST sl B GBI i

st¥Bneral Cick Subnmit action to application Form dick

Submi rmto plicatjon tion Ci

ot ocbietsh gk, SSuaRP o B Wkt (7G) h REEEDOR AT ecshe
CirAsts'crganort pfuame too nﬁ)yeedbgtctﬂ'wgenérﬂlydmpztetem gs Cotlacdont ofdhegeitcahscribed
obj'ed?s}falﬁlgugB %Eiétuaﬁiﬁléllpg:{ﬁti$nqg(£ppﬁc9ti0nfsbe%ilﬂg. NPA151- SG - 33-

Table 2 summarizes these various pen interactions with a netpage.

Table 2 - Summary of pen interactions with a netpage

Object Type Pen input Action
Hyperlink  iGeneral Click Submit action to application
Form Click Submit form to application
Selection Click Submit selection to application
Form field |[Checkbox  iAny mark Assign true to field
Text Handwriting Convert digital ink to text; assign text to
field




Drawing Digital ink n digital ink to field Signature
Signature Verify digital ink signature; generate
digital signature of form assign digital signature
to field None Gircunscription Assign digital ink to
current selection The system maintains a current
sel ection for each pen. The selection consists sinply
NP§iS1-ghe nost recent stroke captured in the background
field. The selection is cl e%%red after an inactivity
timeout to ensure predict e behavior. The raw
digital _ink captured in every field is retained on th
net pageDr se _QH?I ind_i s /";$ﬁ|ﬂn digial In@tqfie}ﬁnqm tted
with t 9T dRigaatifen t he geﬂb’ it "&‘lﬂ?‘?ﬁtt“teeﬂ?”? ' he
appl i cgtion. Thi's allows thg igitg EI';Q L%.Oi BHM¢a5sign digital
Nopd t ST T qgat et el A diidiog ggﬁn digEr nwtocurram"sag&knthc

oriryrtial CUITVTI U1, SULITTI d5 1 VT ST UI
handwitten text. This can, for exanpl e, involve human

| Nt eryg @%{eﬁr}naﬁkau{s Qecu@a,péeueaﬁﬁufmaéhep\é@lThe Ee%wfn%mm \Mﬁpg'h)f the

fail certain application-specific _consistency checks.
mogtgecgfi stake capyed i thedagkgiound fieldeThs rlerion is glegreg affeh drigpotiyis gmeout to
ensofe paditiaiaedator.be desi gnated as a drawing field. The

application can then decide, on the basis of the

pr es ekbe @avofligithl dktcapturichin egeary sicldas tehimedexpihe ostbagé pek dgvenfmd is
opﬁohﬁly ftrgﬂsgkte& Gl @ Fofin hﬂ@wﬁeg DR 1:?511%%0 tHe Q;‘ﬁﬁ@a&%{ Thi® Mlows the

t he assunption that the user may have I ndicate
aPP&FPélea frefftexosny hyewidigiploik should; ib pugrsctott Siighs! enverfitipgush as the
corfver@8brO hankiwiiteh &:xt38h1§d'aﬁ,\£6&' eihnfpleﬂﬂibh/a hﬁmzﬁﬁntdrﬂﬁtloﬁ BOELSHiciion level

forl}gﬁg Lviu@lgfaﬁ ? ; e:}g{ﬂ catroe- p?etm Vgogh(%en (:F gafetkpaz’!g extensrf)?]g) tl%s qﬁc'e entire

I sts roke Trom
baqk@“@ﬁrti pufesy plrpgforneean %Balgqahé%piaigeevmgrf@ldaﬁ@ epiig@ort @n tlmme@ide on the

basisI V8 the 3Eeendelds 5@1&{1 ik loiSidShé Qdokit iRId8 bthe fofd kd BNk [hg fdeflto a human

886) the escription 5; |dent|fy|n
o BT O e i A S b e b e e ot of

thojerfields.sect s; determ ning (at 888) whether the formatted

el ement corresponds to afield elenent, and if so

appe rikurecp 8 (shaws 8 glyvehat of thepredessend handlinglkpen inpnt rdipgivedio gingtadge. The
prob@&onﬂs & ha@enfﬂnglatcé 8%%' sh'&e %z&x fche 'pEH ﬁi(::lﬂl (BQSi) He p%% %‘)staﬁc@ 830 to

ha%tg gf%@fi and deternni n%
whichghe P%@ © ‘Ffﬁ‘é rth“é"Imé @F §86p3 Q'F Pagsﬁesglpﬂweldmnﬁw@&a 887)a
forgatied ﬁier%683a ose fzo18 08 @@ tsiraka tritangcts; déterBBhim): (4t [388) AGGRE tha r@latted

eleln%glp&?lje%pg%s toeﬁ ErenﬁEﬂt aﬁ!l ¥ sodagée%ﬁlg%gi 5@9) tﬁear%cel%gog s])ml\(lg?oe E’lﬁb S" igital ink

matted el enent corr

of 1 b 1HU G RTOreSOE G B3t Pospeied )ik g1 el and determining (t

39@ %ms mamaldng pdﬁw&%rﬂyb&l&kedaér&@ rst@aﬂdvle Lo}/actl\}aﬂigt (huesggbfﬁ@&%ated
endi ng

90
hypew%k ralée P ve(i/y Odeg:{n}ngﬁge(o I't %Qi/‘ﬁl-gﬂlgl B foglragg qkerfg?t p eépon s to )a hyperlink
elethaat dog ifao mivatine(atBS3E:; corrapaldioiyypértinds; {l@tatBEIY, )in thégbsence of an input
fiell &qﬁbéﬁ%& a%LJnQiK&aI 0} @@re?e‘[{{:e{& gn%ke 2 fleSRidiR $88 b&%ﬂgr&ﬁ@ field 833;

curren as nai ntai ne he regi strat
aﬂdsCéWér(at 8 )aﬁreéelgﬂzéat@ﬁm C&rr@éiekptwea?@ mtﬁavttpews ggigggined by
the &@3trdtibn deRex. pr ocess shown in Figure 38, where the

accurmul ated digital ink of a field is interpreted

acco rF@mga 84 dovheddaylpeiloethatt e stép 8B Gh thel prece@rsbe@Ss Figure 38, where

the Q(Q . f{gﬁligitﬁfmk ?% ﬁo{lang Wﬁ%&ﬁ%ﬁgl \Q@tgﬁet&?ﬁle f J?c? T[1<e p%ocgss cdnsists

boXx an er t
of @e@w@%ﬁ&@ﬁ)avhe@ﬁé@kfwﬁﬂka chggkBox| and @68%@&@@ thﬁgdlg@t inigg@ysents a
chedkrlafkUd Viath Wi (Etl“@S)fa' tﬁlﬁ da;hl)qéab e ficld lv:Ih@E' ﬂt@ﬁ]&tﬁ@&/ Hetermmmg (at 899)
e er
ndlet ERLOS D (k82 R sotenie GrapDubeiehisk wifogipu i i g help

conmputer text, with the help

D




NPA151- SG - 34- of the appropriate registration server

and assigning (at 901) the converted conputer text to

the field wvalue; alternatively determ ning (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 appropriate
NPABGPBSt rati on server, creating (at 904) a digita

signature of the cont ent s og the corresponding form

also wth the help of t he %glstration server and

using the pen owner's private signature key relating
of fhs PRiEPTElTESSHIR AT IRy ndppRTitat YH) thasenversd icgpruiy te{“d? the field
vallf) Eheﬁahﬁlydie@hﬁlﬁﬁg (Stl QQIDaﬁhHlﬁ@ tHe @ield hﬁi signghrel ﬁM@hﬂde S0 ler%ylﬁ?g (at 903)

SR8 RER a8 PR S U T gt rgpion e
cria'@ngdﬁié’ﬁ@tael@taidlgp@m bfyhecmntﬁtm qﬁthep‘eag@pcmdmg oc alyenith the help of the
re%lsrl}&toﬁ NeSS and t&ﬁ%%esﬁﬁ %%er‘% WQ %gt%%?e ﬁ@nreﬁf?ngatovtﬂé gorrespondmg

orm coman P cate form command
applisiep. apeyy lg"(’f‘e% Q‘?élthg‘i‘@‘ al %g“@térte iR irldple us cormand 911
a duplicate page command 912, a reset page command

179§3 @ar%gtgengglgg@%?ggs conmand 914, a duplicate

a reset docunent command 916
o "B e S MEER G Stomgadyrh haesien locally by fig e pver. It operates
dirbdtlg oir forn8 Page Andviodueherdt stancesommand voi ds t he correspondi ng
forminstance. A duplicate formconmmand voids the
cor r e& pedérvey cdnovand PGTsm broaevaahidmy maunam WEucéwli@te form command

QOQQEéSMeorﬁ%rcbﬁhﬁq 9P Yot %Et&ﬁs &Hﬁlﬁrﬁ@tl 1, a(a[qmcaté ﬁ% &Hlﬁlgnd\@lﬁ B reset
reserved 9% Con al ns e sane

Paﬁw&lmﬂ‘?dn CF aHlgHer 1R PR (LR drbe gogRent epEReah issa reset
dodumehit sérmgdi P Shalalza@ dbdument sedres commgid A &, astsﬁov&xﬁn Fippd 3ocat i on.

A reset form conmmand voids the corresponding form

i nst aded dng comvmand ppiddie earespandingt foveinganka thedipliatp ormfcommand

voiih fhe fefBpohdist ﬁﬂﬁ: Bistict Bndf thel! ]goduc\/e@ LygSivd bﬁﬁeﬁrcgﬁdof tﬂ-%ent form
ontains the same hyper i nk transaction

insfpge i 5 ytues Afeffé‘ied fOF 1Pyt optaas the dﬁ%eamerb%ﬂﬁéaé’é‘mams as the
origindl,nhdd if BAighnihabld tfoen Bd @iglisl t©fin Efpbl&atibﬁ ra &&pfbﬂﬁl btﬁ\@aﬁ@fdiﬂs the

coﬁ&?ﬁkwﬁn? inglgrl V\% gfldqgenvﬂ'ljo%ucep %hbéc#n‘?’egggt adp?rwp form ing ancte with field

he form's
Valéﬁrs dispfesled. éﬁhﬁ?qph gfmam: @e sasr= hnverhak franFaption Jipsas the piginah étmrfe@ status

colGrmt E'Morclﬁceﬁa bﬁﬁ!ﬂ;{?ﬁh' dANhd ustdd ];%eabgﬁésb&ltaﬁg &n hl@t%ncte ??alﬁimg who
Qr O a new Tor stance. butt on
P“‘.’Jﬂ%f és"ﬁ%“'%fp fop P et e g “Frﬁ]‘é?é‘F‘Bsr‘E the Josm dns aﬂlfy

I rrpl %Qta ?OQITI% e?nrcelz cl:oﬁém% AtréjnlélJJ 1onCIBt Ige d:\?)‘ etm%qlas 1o rt])e involved
produces a n he corresbon

in predyciy @eney w mﬁtﬁée b‘*aék@n cetmiekting e e Muestapqeels ehexpéme typically
implémehB®asR@GR@ENt ains a formor is part of a form then
the duplicate page command is interpreted as a
dupl i £ adpiicafeqiaga cﬁﬁﬁm"ﬂ Debducks 4 @Y cfPRGEthe CoiReRORliR PR URRRce with

i nt o) B GOLT e st a
e g B0 Bt ¥ e P SPRR BB PR e Ry
pags sproadnd & ipterpifetsd my aduplicgte ;ﬁamtcomm}d A osenpage hemmatnh @rofd@sed printed
coﬂ?%ﬂﬁe &Q‘%@fﬂﬁg bate tnthiiRE Wﬁlﬁtﬁ@ﬂc@%uﬂ fefSBue dibch Ay, EW Qontains a

9 ge status conmand pro uces a prlnted rep
forty e BY S0 17 e greria Befdt Rigrges et é‘ﬁ‘@é"ma”d A get
page niGibusl Gomgandtyeodpdsd la i gilwed] rdpbry otMAl@Nstdtds ofake mﬂesﬁ)bﬁdlg pfag?sr instance,
mciﬁfﬁ‘ﬁ%%o u%ﬁedﬁ{ {Jvﬁ]etn(?t Was ]prm(éedt p)r wéotmaﬁ W p(I')IIItE(? nlyd ttxe status 0% any forms it

S or
contains or is part of.

The netpage logo which appears on every netpage is usually associated with a duplicate page




The net page | ogo whi ch appears on every netpage is

usual Iy associated with a duplicate page NPA151-SG

-35- elenment in the preferred inplenentation of the

i nvention. When a page instance is duplicated with

field values preserved, field values are printed in

their native form i.e. a checkmark appears as a
NPats&Relar d checkmark graphic, and text appears as

typeset text. Only dramnng§ and si gnatures appear in

their original form wth a gfgnature preferably

acconpani ed b or alternatively replaced by, a
elegend i ?Qﬂef@Teﬁﬁ?ﬂ et‘,ne’i“ﬁtﬂ’fl eitbs ipgntiofc es sful signature

verifjcation. A J qat e, dgl ﬂﬁ command _pr oduces

prlnteen%%ﬁem?m§%e CREpES GUGORERTREY T Fﬁﬁ@@“m““n
thejyinptfye fawkigr ochadminkepmary ad M@Sdﬂm ahenmurk drapHid artdhext appears as typeset
textl %HMnggﬁlﬁtS@Ea%s Q}gh\éarf]ﬂﬁ% 1%51 %%Pmtvhﬁ aQ%QAIrdﬁecﬁéf&ably accompamed

docunent “command dupl i cates orns | € sane
by ipriel Rl aéBPﬁ%‘rﬁEPP%’é‘%m% Pesuil sigeug ﬁ%ﬁfatwn

comma ces a prin [of0) of the correspondi ng

oA e st TOAPO A= P8 6 G Fpgoniing Jocumen
insthpes vith dheatigrodnfl fiell @aleks preseevad. Ittbndoainest @mying any foBms, thirethe duplicate
do‘t,qu%nt c@rﬁﬁﬁndqﬂﬁﬂgfgs%e ﬁamr{ﬁje Jaﬁg' %ys atd 1catJ R)modnﬁlanﬁ tc‘l(?es A reset

Ssane way a reset form command does. g docunent
dogingit GEUBBAREAL DT EFE sy LT PiF icoiteaRendipecdopmentgpptangsavith background
fieRtvaltidd Slisefdel. hBth@ dlfcﬁtﬁb&f)@ﬁtﬁhﬁ@y (ﬂﬁhﬁisl Mefihe tehes HRMEMt command resets the
i ncl [ rinted

forW] ) the stamgw 10 re etutb ! commandi <{0F] §?tglf)clblglerg ]statgﬁq{j))mpsrfdr%udmes a printed
reperd 19p &e rytgtus pf fht WemwngPW@m igstaneraincltiding v pglisied titeetten it was
priftbd, Fob BhbaSit W pafta, ard Rt aMRQOMﬁ rates on the

page identified by the pen's current selection rather

t han 1®Me pdae sPRg@mERRE oM &e[&&ed’ heriteR rimmen tHd dommarl op @& on the

T I e e e
allewts arpeeng off page Wiver cdmmpngs art be ripgey & t@etmfe rpags CpavEnedptain la@age server
cotuP&d CONTPRA N RsibBROpRH serdcoRRRld HalhABmmA i }éh de

appl i cation-specific handling by enbeddi ng t

r el evanippPag® cab Qrovidé aﬁﬂﬁm&ﬂ@ecﬁ’ﬁcm&g b eiﬂbebd{@eﬂhé ket page
ser%é gongnanér qgnegfa 1? % h)?c’p?rrh\n/k%r gglgp: | l‘lle?ﬂ}?ge%e%?r &E}BXt?s t{eh}gper éﬁos:lated with
thedynsdinkad grpup taderpizg exeswinybe pagowmvarvdmmgidpage server

command elenment is hidden if its "hidden" attribute is

set. AP HFEEHCOBEYRERIFENCtd] idfamif ity disidens) gitribhig iesetaf hiddpg gemmand
eled@ENN @oed MotchaRO@ AN £bnS 6n € A0 Qﬁd &becaﬂﬁt beVaRtiRRd dirdc@C by YusY it can,

a n however c ate
o0 slet Y b B o BT B b e sorer
comyepyéhas éts \pe pelecedmitalte sitas its "on sel ected' attribute

set. 1.8 STANDARD FEATURES OF NETPAGES In the

8ﬁreferred form each netpage is printed with the

et pa &NQABR FEATHRESIRE N5&?AGE$n t o i ndicate that it is a

net pdyée anrediomne fash ectmasis priniareditiewetrgze ge ttthieestton] to éndicate

tha! 199 9 n&ba%@ aﬁ%e?ef@@ha@ n&?a@ﬂfvekﬁ%grgg Tl:!e nogHQl@J ﬁ:ts%?;‘ gcz)y bliltton In most

gg produces a copy e pag
°a5'f5h é‘w&la edPgOé)fqu%em “ii’h el Prrago i Py ‘E?éﬁj’é ééona, thedpyifon perFdugepmoopy
of tB¢dntize @orfnOAm in AB Chsd 6T alsbi@re YaBMefsudh a5 £6UEIRr EHREIAIBIBution elicits an
ket or coupon, the button elicits an
emﬁﬁ& ﬁz %F@mﬁoﬁﬁmér advertising page. The default
si ng 8 RAGE Sﬁ;@pyagz §h@i3n |- SollRREHEE &' edeShllt nBoet B server.

rel evant netp
Special copy functions are handle by 1nkmg the logo button to an application,




Speci al copy functions are handled by |inking the |ogo
button to an application. NPA151-SG -36- 1.9 USER HELP
SYSTEM I n a preferred enbodi nent, the netpage printer
has a single button | abel ed "Hel p". When pressed it
elicits a single page of information, including:
status of printer connection status of printer
NPEGh8@mabl es top-1evel help nmenu docunent function
menu top-| evel netpage net k directory The hel p nmenu
provi des a hierarchical mantal on how to use the
net page system The docunent function nenu includes
1% he fOERSEHHSYST®cti ons: print a copy of a document
pri nting re¢farsd embqdyment thg nftpagenprigerihas 2 sihgle buttqn ipbelesf “Tiglp”. When
prefREHARM 2 ﬁﬂ%aﬁﬂﬁﬂﬁnﬁﬁaﬁhaﬁﬂlls initiated by sinply
pressing the button and then touching any page of the
docunent stathier paktatchidedtibn @ docunment i ndi cates who
publi shed it and when, to whomit was delivered, and
t o whrom atats afipemericonswadles ubsequent |y submtted as a
form The netpage network directory allows the user to
navi gat e tapHevehiclpmgre hy of publications and services
on the network. As an alternative, the user can cal
t he netpé&@mﬁéﬁﬂﬁpkm“QOO" nunber "yellow pages" and
speak to % The operat or can | ocate the
desi r'ed &@éﬂ’ F“ﬁ g %F@mwt to the wuser's printer.
Depenlq]l lﬂgp Enutprt})%d sla%)%rgF al%%l’ onth \& tleyebLLe n% E syos{emt he

user pays servi , the

he'p'ﬁégﬁmb§nﬁ@&b@ﬂéﬁﬁmﬁ&@&é%h@@&?ﬁm&m&ﬁe prlnter is
unable to print. In this case the "error light is

lit and tphe aUgshs S@BukeaUest renote di agnosis over the

networ k. 2. PERSONALI ZED PUBLI CATI ON MODEL In the

fol | ow ngricteskdn oy cBmformmews i s used as a canoni ca

publication exanple to illustrate personalization

mechami swentithy salneofndequage system Al though news is

often used in the |limted sense of newspaper and

news i §eeEmeeiupdigRs nitigsd phiimply prgssigg Bp Butiop and ffisn pppeég ey page of
theGIOARXL THe Staddd &fardoculnem ilaRatEiHD P@MsIBY B b@IWhei, REwiR it Wisidalvered,

ver S|n9 ontent of a news

g3 B*F@%%"P.WE%I g e BRSO O ¢ feront
nec h Hﬁe{ge ;m‘ﬁor}? gﬁ-etctg ﬁ&&f?&k?% nzlv%at@%%gg%h} gt(e})qblications and

accor | ng rea er's explicit st at
Serﬂ?ﬁﬁ Pop g p?t\yor}g aten ElEegnativee 10 et cap Fa(]}fﬂﬂel “étpag‘r’ ReEWvek VPRt ﬁllgf}beg yellow
padeONhE peakd t6 a RRHaS OPdtdr 2B opdrul Gdr 18Gie the desired docurent and route it to the

user’s printer. Depending on the document type, the publisher or the user pays the small “yellow pages”

service fee.

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




-37- according to the reader's locality and
denographic. 2.1 ED TORI AL PERSONALI ZATI ON A
subscri ber can draw on two ki nds of news sources:
those that deliver news publications, and those that
deliver news streans. Wiile news publications are
aggregated and edited by the publisher, news streans
NPAYES@ggregat ed either by a news publisher or by a
speci al i zed news aggregator., News publications
typically correspond to tr %ltlonal newspapers and
newsmagazi nes, while news streans can be many and
acqprghng dafhe rgaderys{gpalich anddemogtaqhi¢-r om a news service, a
cartoon strip, a freelance witer's colum, a

{rrl erEiT&RBH,E;%JF B{?Bﬁd or the reader’ s ovvn e-nmail.
ca

I on server supports
publ i segbe: m detion B S Vi R e R e H@“’%@FWS Pyications, and
thd‘sdﬂﬁata@@treegﬂts IstBame fwHite |néWsnqullcEllﬁm5 ars hgmﬁt&l anBydited byl khe p@blisher,
0 f
ne»&?%rg%%sgarreg gg%‘ E de?tgeq bg q‘l%Qs Eﬁﬁs T 51‘ g cgah?eﬁe gs}g@rg\%re?tor News
publisttiens tpigs|peorespendde tradgion?@ n@ﬁpap%tgeé nwewgaNﬁSCwlP pews streams can
Qﬁ@%&w@@d BagwNRwe ted Bdnk aalllew@ Qide O cartobhl 8urif, WBR QK DHiter’s cotumn,

« i PRy FenE “’Bh‘gﬁr e iﬁLGCQ'nSgc?EZt ing a
PEersopa lnetéaggpu\érﬁ({aﬁ(% S an ﬁ&% gln%atlol? ﬂed q%l{sgglgljc%ilmhs gaf \éfell as

edi tions toge her
therpagiegatigyer mulfpienays ptreaus Bnbw’éleagéheegg@am @eslisugde the formatting of news

stréabiP kdicdled er&ﬁﬁﬁ)ﬁtﬁ@ rehdR€itke se@érfif ﬁﬂ@tﬂtplabé']&ﬁérﬂsﬂgson%gs over which it
ecti.ng di ff erent daily publications and

e
OmPW?ﬁﬁ?ﬂg%%ﬂ?ﬁfqﬂf*then1 For each publ ication, die
;:29 sl(r’)hﬁ gs[agascr%gla bobidis Se{la n\%\%slp Jee ¥ ﬁ%?cgecé%g(gr?more cglﬁnbutmg news
pubtiggtiogia quweeetgtaa Wﬁgmahvé ivereios] ef eﬁqhoﬁhe”lrhseﬂtmewl)(@@lkonmmented and

bo@ﬁltbg@tﬁer 1i£1t9ra sinBR "i\&psbeﬁ)er 'Tﬁlé:'liaﬁaﬁ mePBge og"ﬁougélgél& typically express their
usi ness’

dlffﬂfamll&?fﬁs\?%t@ms b Sheiiah Ffsfgjﬁﬂﬂy Péﬁi*aﬂmeﬁme wstﬂmeﬂgéw of
I
avai Feacrl tspebqgit 1, the reafig op%onai seleds I§]pe9 H Lt Gon% Somé see 10;/1:'3 Appear

;he u e'reader cai exten
daifyewhjseers abparcyeeldy. iThy diisecoms sedthicoisn Theadiy ﬁmlenmes online, for

exéﬁfpﬁzVWnﬂGdeo“Pagew PREHTBR Ao, Pﬁféﬁaﬁﬁ:ﬁé‘}’eaﬁﬁmo@@ﬁugﬁ&s” “Arts/Living”,
or.e-

ons . be create I d
3fiec SHoREY ?heﬁé% %f&ﬁ%e?“s sectigps i alf-e‘:l%m % %‘Flfcﬁtgonnaéwsthe default
sulbeeds for specific topics ("Alerts" or "Cippings").
For each section, the reader optionally specifies its
si ze, Thejrqatire pancfrtend; theadailyymsivgpagen bigcreatifpoqustom septgons, gagh ongrdrawing on
any ﬁlﬂﬂér’of Qéws RHORE.| Getbrh Yeclidns BighPst eatedt B b-nf@il arddt i8enBY B hncements
and, t he desi red ﬁro ortion of advertising,

(“Pélis‘f“ﬁ'g? orgJRraton oL VFap {pede dor gpecitis ghics (e, CHRBIREs "hone) |

or (J as_a_percent a e The re

opt § GEIe§ sl dt Buoo S PulE R Pohee, S, RERRTH 258 Soom
megdifim.gh damgle pr ramericgllygse. o a hmt emits| tumpry biesgesp and thendpeired proportion of
ad@ft&hg Iel%r cﬁgﬁfﬁ@elﬂetg' ]'ﬂéhenohl%l 'I&i@ %nL:)Yor%lhérfcﬁﬂ (1(eon a%g&eﬁlﬁ@

in ort and long forns to support

p r ef erhe Aa@or alb¥oplibiallf ExBrekBYa ]abfeencb @r Margetlﬁmbe& Gf sh&ibt hr@€lds or a

smitibspf RS a5t gl Qo Ve G SRRITE et g o
Sm@himdpeﬁhswand adul ts' versions. The appropriate
NPA151- SG

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



-38- 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 lifetinme. By default they are delivered to al
NPASE&%ant subscribers, in priority order, subject to
space constraints in the sugfcribers' editions. In
sections where it is appropriate, the reader nay
optionally enable collaborative filtering i S
Ve’?‘ﬂ‘éﬁ Sﬁllf)cﬁdlaé‘iﬂ'rdl“’é 1 e iTRAfiE S 2gn Tosrepdan an épeglﬁﬁ |rEaid’é$1P$e§/ Wh“’h takes
precaiage bief déi tidogickdgh) article which qualifies for
col l aborative filtering is printed wwth rating buttons
at t heheenidleoFhichimakaurt dadi sectioMive setrated o prigraipediy theiedirsamd each
is z%ﬁé%d & hé&ﬁ? ﬁfetgn?e- gy def;!uﬂtlﬁl%g are %@%ereg{o%llrﬁ%t)subséﬁ&h rﬁgpljioﬁ'ity order,

nore likely that readers will bother to rate
subjct tp gage congfrpiptyip dhe syfsariferhiediienhr i oriti es and short

lifetinme therefore effectivel

b s ol PR gl PTG s s e SRy & bty flerine
Thiytrsthenrappley andrtidag lwdick hdye p sufficidndy foaniifeimeo Bach aniglk wich qualifies for
colﬁlgtﬁﬁ;dvg k’ﬁ‘e%né‘ls %ﬁﬁt&ﬂq{hgﬁtﬁ)g bljtﬁﬁ;st Phhe et%' otf hl@ GGl qlhla Llﬁlli)llls c%l yrowde an

numeri cal

easgi F‘tﬂ?e éﬂeﬂ- ‘éﬁeﬂ ﬁﬁldt 915%3%1 H‘Pk“I‘gdﬁ/Sé‘F“sPﬂiebféhaf TRders Wil beﬂler§<er&tem§|artlcle
mat chj oratjve fi
et orislsont el prffes £ Rleryifat ot Haotad Eielisbredired esentia

reagigghyi tredingrd dnd hye ddlivérédgd mborelevdnesubsedigesr ' s speci fi ed
capacity. A different serendipity factor can be
speci e aepdqromptioneihf wecdfes acarpulingy ficen cithge akalitalively fegadepr don’t

smﬁ'lSS e RF h&ﬁﬂéaﬁl}y SREC &ef‘ehtﬁﬁtyt 1R GsweRfthdiBifedhb@ Whed rf()r matchlng during

n.a sectio nodi fi es

colfiif estt Adieh st ity  redliy et RPaoEetr Stk fled o
therresdetBrshaificdtapacite tA ditferene srandipityafhdi@ cbisbet sheifigd &on tliffeigntalmd of the
wegual ity at which images can be delivered. The reader

optionally specifies a preference for fewer inmages or

smal ||k _réafﬁig@§ oﬁfonbgtsbecxﬁeg {oplt:sh(ﬁ” PHABIR int@Est $HAE a Qdction, and this

i S. not u then i nages may be delivered at

m"fhga epﬁ‘ﬁrgfef?syg“ﬁs: e‘ﬁee fors.| ower resol ut| on or with

gr eatﬁ% 8 %9 r%h% %esalde(r) n}ntenrAl %o%egtao% Ia ecl ¥he §ua(11;teltpf an cl,uah%r at Wnl() Iénages

a&antlt si zé and
deliyer Theppadey ogﬂw(whﬂ qucéesel prefftrwee fplefa% pmaggs ecanfall@gndacﬁwr both.

if ARk dr@Se odidh®$ is tbi ABRed@Meh MR LAY ¥e FALHQSt BYWEr quality (ie. at
Iocaﬁlzed Thi s i nvol ves speci. f |n whet her units are

lovxiewﬁ%) lﬁtlgﬂ or thﬁ@fltfr cemprgsﬁralac%l ernﬁ w ogp;}a qu{aptf% size and quality of
imdpesrdativered amchbeadjlsesdal currency, and whet her the

| ocalization consist of in situ translation or

annot/dtaj giaal levil, the ecagar eifecifiesrhow suantitées.ciiates, Vimes dnd onendtdne values are

locEleé!ﬁ &his %1\'519&, %béctf%ngbwhegﬁf it e uI&rlElQQ WeeBic! £ 61 Rhe zone and time
difficultjes caused oor eyesi ght, the reader

forght 10 aP ) UEEL AP a@eﬂ%;‘r P i5iztop F%“F‘étroé it figpsiagion o agepation.
Thes¢ prferiicad araderiveB@bih th @xderalchliynhdealtar e scal ed
accordingly, and less information is accommobdated on
each Tpagyace rding {lifiingtia gasddrvy pévr exasight, thewsdqp aiisionatia triecfies ia global
preﬁ%mé f&qqgger ﬁx@gntbﬁoﬁ B 68 mﬁgéepge Legrd ac&ﬂcﬁ\%w 04 lesé ffornfhtion is
property of the publication and not a preference
acc&‘?’ﬁ‘i‘dé@‘é%‘tf’awaﬁehe user. However, the netpage system

NPAL . . s
5[113 Enguage 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




-39- can be configured to provide automatic
transl ation services in various guises. 2.2
ADVERTI SI NG LoCALI ZATI ON AND TARGETI NG The
personal i zation of the editorial content directly
affects the advertising content, because advertising
is typically placed to exploit the editorial context.
NPTPER®E|l ads, for exanple, are nore likely to appear in
a travel section than else re. The val ue of the
editorial content to an advertiser (and therefore to
the publjsher) lies in its ability to attract |arge
AR YEEECYP PPEd LSRRG TER At teeT iCg R Ve Raphi cs.
Effectlve advertising is placed on the basis of

2 02 AL b, URABA ARG BunckAfE! 1 1Y determi nes

pr OoXI Services, retailers etc.

D 1 BB PR h b e e GEHEL s EEs e et B e s
advenigiagd is QpRatly iated tan@io the kdifdTestext. Davad gi’sﬂbﬂ‘ﬂxﬁﬁjle are more likely to
ap]gﬁtnfe{ tEJVP @ec&ﬁﬂfﬁé %fsev\;hatc e §at1u% oﬁﬁgedﬂgrﬁpcogtglﬁ ? ah gglv%m??rgv?thlerefore

patterns

to ‘bﬁrmlﬂ'sbﬁﬁleémptﬁ a-'dlumo attrsct kg aymhiersjofigadess pyah,@e righademographxcs

mul ti-diensiognal entity determ ned

publ .Fcffgf%WV?I%@R‘%&%?W%@?%@@W Méﬂ@?gﬁaem@f Lqegligy determines
prokigdtg & @hticiar seivises] eadey b)) 4ad paenng hapkts @5, cordfls hbRiaRagah the
loc?rc %‘rgéléigp\]brg eg %g ft plgzlésrd\e/@?nmg ne¥ Pﬁtere%q &Q%%oc%é(p%ttm%ﬂs well
ﬂSH@%ﬁwwﬁwﬂv@mﬁultl- di mensi onal S|ze of a publlcatlon S

sal eapl e advertising space on per-section basis,

t aki iy PYlishecHHtt Poftshle miRibet lscaévqﬂeﬁﬁg SPEfELG P fSpdirgensional entity
determined dgethe plidicaiOLS igeopraphit @aters hh sizé R i8i 2fie@fip, SiCRadership
derﬁo gl‘ﬁ((sta%d §1§8a§le %Qa a%gLBle R ve aeh reader's advertising

1810
rea gdermgraphlc I n

C onpgf |ﬂ§oﬁtﬂﬁ£et Q/stgﬁ htﬁé n&ﬁa@é @ubht;etﬁ@n @éﬂep %gtﬁpul%y %ﬁeeﬁbﬁkxin&%ultl-

the advertising space to def i ned ?rea er
cimgisiogsl iz opubieRisgis st F“E(Fmﬁﬁ‘ge%@é O P eciy TS, St sccoun
the patfliadtiat’ € fepgraghic cb%&fgefc}(érs&:tlai d realiBrsHig, tHe QizOEF e5Blr€hd@%k section edition,

eacﬁ!'fgéeﬁg adtvg‘tlging%roﬁ)gr# an% extfi readers demogk l & the sanme

vertising R EEDT FOR R ar yi ng proportions

to's QIY&{H%LHSO]?\QIMI%HG} médiadthe t\Mﬂa& s&s&@ﬂ a“flb\g&ﬁé ad&e%gls Ep%ce to be defined

es random rece|V|n% adverti senent
in %ﬁgéﬁitqﬂs@fl aI(lﬂws smallsk Biges © 6\7%\’?&‘10][(1 sEﬂa@tseb(r @Fhﬁr@fufewgows it to be sold at
cloger 0 potricivele. Of space sold to each advertiser. The
net page system all ows advertising to be |inked
di r edet yxappledigt asdnieedvaptisog Ustot” i caf b¢ med il muryignptorionne several
adv@zldge?sh @ftﬁ Rividhdi réame%r %Ilggg %n&oﬂﬂfﬁéeuﬁu@ethé thvgr{lsglﬁén? of Q'Je glgveglfser or
advertising space. Because personalization
anorhéfe oNerall BesepinS A @ToReTHen ok spaceirld FPeF@‘fhésYertverby net page
publication serv an _.adv regat.or can
P ovi 6 PSP DRER A1 b G e e Y Oy G gpmaion
andgnithe pereipgy. B fhaicfos. raiseh the Biringecplie f thaidsaugpeegat i on 1S
efficient because it is automatic. This nmakes it nore
cost Befepegreiserelidinn apd fricilishion grethondipd sitomptichily doheipage Pitiigation

serd@0 bif d@eikiRe %?e@at&rocamﬂr&ﬁfel HoieBRL Bof @(gryrﬁget 6fsﬂoﬂlg geography and
regator 1s ta In

Eve thou%q6 advert|5|n% %%
%ﬂféﬂwt THS AUesTaUy isqepraationg’s cE &écawﬁ P PEMEHS Tﬁﬁwaﬁs igpmore
cost-difectizd) &m geblistieaf tb tdeah @tith hdkrtikier sigeeat@f thih® die@igtc@iture advertising.
Eveﬁﬁ]foh@ltl%%ﬁ%ﬂgﬂl% ?g%g%eog ?Stték% a J—Iagrtu% \f vglltlfu!lgqgvel?tg %:r @ggtrsonriay find

ts as an ver
the phgpgeipgtitneytral hwwswyie;sreatere‘sft‘tt"—iﬁecysﬁmresmﬁme b adesntising aggregator acts

as a.mlﬂtetrth@ha%/ BoRAduliveAfers and publishers, and may place the same advertisement in multiple




-40- publications. It is worth noting that ad

pl acenment in a netpage publication can be nore conpl ex

than ad placenment in the publication's traditional

counterpart, because the publication's advertising

space is nore conplex. While ignoring the full

conpl exities of negotiations between adverti sers,
NPAIdVEF ti sing aggregators and publishers, the preferred

form of the netpage system pyovi des sone aut onat ed

support for these negotiatfons, including support for

aut omat ed auctions of advertising space. Autonmation is
publicgtionse y| ar |y desirabl e for the placenent of

adver“ssw% nts \g@ % enerat e smal | pdnount incqmath d

such ARTPeE 87 iR ‘f‘“e“'i 02 AFPFRA ANV %a“ie%rﬁt‘:%‘?’*’ ox fan a
rla@ney Hpﬂhap}@h@mn srhaéti@elenunmqgmbletauss the pethieatianjgrdegésing space is more

€O n, 1 p ns ee s, vertlsmg
Iﬁ;ﬁ&t WigaR i@ﬁlﬂ 5% funt BEnpRduaT b ﬁé’g%ﬂ& Rlveerd BHREESS, | dd
on a netp 'gsh%m server. Correspondi ngly, the publisher

aggregpip gud R“H tbﬁlpﬁéf’é‘ﬁ‘éf?fm giihg ‘PF&’E‘%eéW ‘“é%li’ff"”deﬁ é’("ﬁé‘@té"‘ated support
for[ahHsd hagadanmg BN suppd¥h Edt mdaﬁat&emﬁxge opw@kmmt sp@B. Automation is
par?i(t‘ulia\r/l? Eiffgmﬁ%/eh or eéla%%n%ﬁtt otfla \e;-rél?e Sse %&[agsille]%a © smalf ungolullﬁcg?tt mcomé such
as u@lls@n&n@rloca@e@ad&mml LES 2.3.1 Information

Filteri ngl The personalization of news and ot her )

publ | €15t PlarsEen Basibess negqtiald, HeparegatE MPMEF aifedits thapdygrfsprpent and
recpid©it bl Eﬁlefpﬁge Qd st Qﬁresﬁoﬁdiﬁglbd tha ﬁubhs{hblbkcjoﬁlaﬂlia ﬂl’placement on the relevant
netga(lglg’ t q}tczﬁigrté tSGgI’}«’eI‘? SWﬁ rnetéenq'% Bl\llb%carlilﬁe) téer?vrglh Cagss\é Ic':]etgc user’s personahzed
puldigaipn fitpicksthd relnva@fad@ﬂmhts &em thenemase adypieal |y

publication-specific, and so the custom zation

information i s maintained by the rel evant net page

2.3ubl | SERPBAFIESr ver . A col | aborative filtering vector

consi sts of the user's ratings of a nunber of news
2.3% endnformation Filteridg t o correlate different users'

i Nt erds persdndizatioh of s pukaisr pfbliratikisnglies ecamserdat pwg-specific

pwﬁ}em&}ﬁ% LNGlaf.. are benefits to maintaining a single
l'aborative filtering vector independently of any

partl.cul hblicfivbbuseatiion, there are two reasons why it
Is nore practical to maintain a separate vector for

each « pubébliabaitiveofiteribdrec@si s | i kely to be nore overl ap

bet ween the vectors of subscribers to the sane

publ iscat icorect detaen bet ween t hose of subscribers to

di fferent publications; and a publicationis likely to

want ‘t o rBfeéeﬁ@ilﬂﬂprelfeF@ceﬁsers col | aborative filtering

vectors as part of the value of its brand, not to be

f oundhé CEERpatoa of a phfigatigsgr Spirals Peoliratie- %PFFQ‘J“vaé’é o cugiopization
inferingloe fsaiatitadk sy thxtledastintipgle puplitakien ser@drevant net page

publication server. Contact details, including nane,

st r eet callelgrawsiilteifigRe@ydensiss bhtheysertoativgs of a nhretee pinoweitems. It is

used HHT&%% dﬁﬁg’éﬂtﬁgei’ssﬁtei'eé’t} Yor the purposes of making recommendations. Although there
are benefits to maintaining a single collaborative filtering vector independently of any particular
publication, there are two reasons why it is more practical to maintain a separate vector for each
publication: there is likely to be more overlap between the vectors of subscribers to the same publication
than between those of subscribers to different publications; and a publication is likely to want to present
its users’ collaborative filtering vectors as part of the value of its brand, not to be found elsewhere.

Collaborative filtering vectors are therefore also maintained by the relevant netpage publication server.

Contact details, including name, street address, ZIP Code, state, country, telephone numbers,



are gl obal by nature, and are maintai ned by a netpage
regi stration server. Presentation preferences,
i ncluding those for quantities, dates and tines, are
| i kewi se gl obal and maintained in the same way. The
| ocal i zati on of advertising relies on the locality
NH ndicated in the user's contact details, while the
thy 8%t|ng of advertising relies on persona
information such as date of 4pirth, gender, marital
status, incone, profession education or qualitative

%th%?%u}{'g §mctS e ma me \1/'6@ ation Qe%\%ne range. Fo-r

ose” users personal informtion
for aﬂys@ﬁtﬁtfoﬁ' br‘gﬂre&l&g ﬁ’&ﬁl@lﬁg thBJg%or cfuagxfngers Iek oA tin‘és are likewise global
mai nt ai ned by the relevant netpage registratio
andmaigfpiped in the pReWahsence of such i nformation,

adver i ng can ed on the basis of t he

dermors i EaGE s g st BRI i S doceagas) B tyusgisquiset e
whillp the targetighof udertisinpetigs gprpensdnelr infomppdn et s aie jof Wifh, G&der, marital
stafhb) %cém@{)ljoﬁﬂioh %@uchtﬁm ao§ adagtgt?vg dérk§t1vgsvmchlép%g% &‘gﬁ%e and i 1ncome range.

identifier, and the nétpage reglstrat

mai Nt @k fﬂ:&sJ 16rs rv@l) @Bdo@d"%%%l %Bﬁ@@ ﬁl‘ﬁ)r&ﬁﬁﬂnfor %ﬁveﬁﬂﬁ%mb&es the
strati on purposes,

ure
‘“meg‘ I f%%%fimf?‘ EY e EEB&E‘ rpa% ERETE ST (e RS S gpmation,
ad‘anldmacqmu:bltar@wloomhel wsinofsfrediragraghicndsotibtedapit the adet’ OFIP or ZIP+4
colgach user 800 may be authorized to use any nunber of
printers 802, and each printer may allow any nunber

of usmks u§e10 pHﬁ%)rlhtEr a;%’ﬁ%oﬂflﬁl%ﬁdé?%d @pp‘ﬁ&aﬂ&l ﬁ agsg%naf' ed own unique

1degtéﬁentecl: g % ch peri odi cal E‘P ions are

f P& B "BEPey fig’ei‘iﬂal“t’“ S Plglf“ala%&sge s SEFGAR HEfreithov in
Figaree21d &, PY/en 84 Foreditwetiqpmpimpdses; a pudlisherddn spudiil ik dflaglith&eT provider,
and mmstm%baa&kmmﬁapﬁﬁgatvo%r keeps track of which

publ i shers a user has authorized to print to the

user ' gctl@badab tnaP bd kRFized A RE By HHSE o8 PGRerd b, B ERE Brinter may
but "I nst ead resol ves

che | D Of@ﬁp¥ Partl ul ar rlnter

SIQYTEY PEGRR &4 16 1 it etk ApRelF 4 =Hb Btes (7 60r P BESH BoBical
pultligatigns pu:bklﬂvclaﬂ byodefaBif) Ahils b@esﬂ:ﬂhtbd @hietand @fe délivered to the printer through
wh@pmla hsgtaig kn%ﬁctﬂ{%oi‘ﬂ geﬁl\yer k %}Qs?f)aclé of Wﬁllé]!l Hh%rsg userq'lag gulthp)ltjzr:ﬁl 83 sp?’mt to

speci f Te user"s d
the g5 h‘i’_ﬁf*}“E alfﬂiteén‘\ R&lh‘h*h% éoes P Ko Ree dhe H Of&nbypatticviﬁr phytert thigingiesg resolves
theEAGRenwSEEqurey have several pens 801, but a pen is
specific to a single wuser. If a user is authorized to
use avipantisec ubaribep B8 @ pyblitdiensor it puBmShﬁtseH (i.6. QpigHNbF BBvider
803@ %yaufﬁgrlzgchg ppi Qiﬁ%rmt}ﬂﬁ t?e%lgerls Iaet%uﬁt prmte T T}ns guthorlzattlon can be

correspon user
revr}(éii #1iagY)firy Drfh lﬁ@rg%ach P@gmm hege sevsrnl B &fér but v |p<al i¢ fpecifNS a single
uset. IF atukb@is dfhbRize MG Yse a Purtidlar prifielihBethat BGHRer %&nﬁ% R B0 e ?ﬂans
to print on a particular netpage printer, allow ng W
pageShapd D &tusd gelocl@aherBidsson SN BepEoBilcathinthibed G pdibular netpage

regQ&a‘M?éeR& &&h@ﬁﬁﬁﬁ%‘é%‘dﬁ{a !y printed on the nearest

rint age systemcan collect, on

b € h a |Af Wgﬁc tershirl 409 %5 be Q.ﬁtgo\ﬁ%&lﬁg prmft gl?:?‘paﬂﬁglalchg %ﬁﬁtﬁ N30l web

i nconme ear ned t hrough [Tcations printe
PagRy Y ingietee éi"‘b’anlﬁ% &mglmtesé c’ﬁﬂqgn\‘f%’ew% P rbe |cofeyeniently printed on the
neaggtvi@pdge @ineg f ees, click-through fees, e-commerce
comm ssi ons, and transaction fees. If the printer is
NPA13te B8@®aged@stem can collect, on behalf of a printer provider, fees and commissions on

income earned 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
provi der. Each user al so has a netpage account 820
which is used to accunul ate micro-debits and credits
(such as those described in the precedi ng paragraph);
contact details 815, including name, address and
m}ele hone nunbers; gl obal preferences 816, i ncluding
6 v cy, delivery and localization settings; any
number of biometric recordsy$17, containing the user's
encoded signature 818, fingerprint 819 etc; a

utomatically nalntalned by the
OWH%& W% 6¥ﬁg @E*mjs ﬁ%'erlvyy ‘accounts 821 w th which

e CO"EE%E G&r Ry RENt Iétpgg%rtcmt gl %mc@ 153115%1 F%&t;ntlﬁtg%nﬁm 3dpits and

%e user can maintain a lis avor
erdl oS L PSP AT rageEh: it dral Hétiprdnging name, address
anmtekﬁlﬂﬁdmumﬂ'd'ﬂg giobfﬂi prefe@ndas 16,1 iRdARE pldcyt Mve‘i}/ S Qﬁ&lﬁﬂmﬁ Elﬁmgs any

T e N G
handpritingemaghlaid 8 a@w@gpﬁmamtaﬁccgw tge sgtem:2an@ SBT physteroyrd lab@tnts 821
w1tﬁhrﬁ1c§¥§ﬁr@rﬁ}cpgffﬁngxﬁ%k%lﬁ@é ntains a history list 929 on
each user's béhalf, containing links to docunents
etc. accessed by the user through the netpage system
232 | FaoodesaiLked as a date-ordered list, a preferred

enbo q& I e
H&;ﬁt&e ﬁ%fer éﬁ@tnﬁh‘tmh?(l%%ﬂ‘%%‘fﬂoﬁtg Q%Théﬁﬁhuesé}l#gl?&lgﬁﬂté fe. on the

“etﬁﬁﬁg f‘t“ﬁ%‘i‘f TB?wh% BrmpRPing D dhEy ERm 4 tsaypdehstitt b ﬁ@%g asa higrarchy
of ol 94sepréfgred ensdinghtiof eliich ipdibl i@ &k clad ddgrariin Figure 41.
section-by-section basis. Since nost advertisenments
are in the formof pre-formatted rectangles, they are
2.3} acdlistefy kiste page before the editorial content. The
adverThe sysrg prafitribly fabmnaig adéset BNoVaN ek vaehbawe doﬂaiututg links to
doéMnL:rﬁg &e. g&ésyéd %9 th,@qye? Ehl'du%’] lﬂﬁne'tpg% ?s%emo ﬂ 1s Ar%gﬂzéldl atq % %ate—grggedshst a

hin the section, ayout a
Pfeéestﬁﬂ f’@tbf’@mt%?févhwirﬁéhoatlgvhq YasydisesmdoFiggrepd ed to attenpt
to co-locate closely tied editorial and advertising

sconte lacing ads for roofing materi al
SpeCI [£%% Bﬁfﬁ "Rt he publi cati on because of a

spec ﬂ&F ﬂtf@at PHHCat syer] atlm%tﬁlbfém optdlstrages of eapniiserds, perppralized
pubdiclitibro s & Eectﬁ.‘(ﬁtby@d’&ﬁonslﬁlsiﬁ Gurdmb® Etdv%t'ﬁﬁanidn&@ fire il 16 ondioP Bre-formatted

recgangets ggre gﬁ(?ég (t3 €age ﬂ)eltmgtge ed%?rﬁe%ntalg hi cs, is then laid

Fi ous aes rules The entire

process advlalﬂ&llgqgttonfgr 4 Q&toﬁ el8g ta!:h?eQedo\Irlthqg@ éfngr?m% & d‘sinoghratios on

sel ection of ditorial content must
indjvidgal P@%\ﬂtﬂnﬁ%@eeeh 6 tsed lavewpalggritarpsploischiiheslgoriomd opnfigured
to @edpray eo-lobud: ¢IGElY 'tisd Sditaﬁiaﬂi AndSACisR cSﬁt&le sudﬂragfpﬁ&ﬁ‘g‘&ﬁ for roofing
matIlha?s ec1f: ca O“I;}thgl thzeep 1rc 1011 %nuce fcarc]abx lt} o) b§ r 1] ed irs.
ave over P IE ™ QTR RGP e@ﬂ’fef F’g%tﬁ'ty Y ‘t" L
Var ' %e Qﬂ&tal Nﬁ%%&ecﬁ@forﬂ% uise? u%luml\(a\gr Cl};il\éﬁt %es aned r%aphlcs

t he_docunent | I's en 1°6r e
lm%wE%VP%@WW@H“Hﬁﬁmﬁé%@ﬁ§ﬁeﬁt storage on the net page

net
\A%e 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 size preference can, however, be matched on average over time, allowing

significant day-to-day variations.

P
i



The primary efficiency mechanismis the separation of

information specific to a single user's edition and

i nformati on shared between nultiple users' editions.

The specific information consists of the page |ayout.

The shared informati on consists of the objects to

which the page layout refers, including images,
PWBPéBﬁICS and pieces of text. A text object contains

fully-formatted text, prefepably represented in the

Ext ensi bl e Markup Language (XM.) using the Extensible

ter ge (XSL). XSL provides precise

%Lntro&ﬁgkgr ggt formatting independently of the

r egi ofi™F A BOWRTE 1§ '4dRut ftds@peqded fyeiTipgpnicdisiributighaed pefsistent orpge on
theompaehgwislei ng provi ded by the |layout. The text object

cont ai ns enbedded | anguage codes to enable automatic

t r ansThatriimary efficichcemnbabdbeds thy gipenat iobinfolmaridrssptaificas &lsingle user’s

elean fd ﬂﬁfrﬁﬂfb@%e& Qert»%éﬁ Pn{liﬂﬂe usArs] ég%g%eﬂggbﬁ%‘ﬂt uxgd%é%gl? §on§?}s|?s of the

referably in

Pa%?dﬂ%}“eg@éamﬁ ‘ﬁfﬁ@@“?“di‘)ﬁ%“fs ot Ale g’lbﬁfthJd”}'é?B jtecrageclavonidiers aincluding
im2B, gashirkiand pigeesef ektabl y i n Scal abl e Vector G aphics
(SVG format. Oher formats nmay be used for text,

| mages icandjegraphiicilly-inattddayn prefirdbyebiresanidsh i Ex@eisib Markup

Lan?g@z{g’e ?ﬁij usﬁg%%;tehsﬁ.@egﬁylésﬁgmg{n%ﬁgé @()?tg)bjgﬁﬁfg%v:d!:s qrr]elél%g control over

textflow o ects hr ou
texh{ppaatting fdependsrily; of g region éﬂt?j‘ghl‘é{sth‘?j’é%tdfr b%deta\ﬂmhen thigrrese is being

pronddéde byrateKlayoine gihe &t oﬂ-bw&entz{u%y%dcﬁbjleﬁ@la& 8ddes to enable automatic
conpact

oI e Rl B B P %‘%‘i"@rﬁmaﬁéf% Fits on and
stor mna&mbﬁct%ncodég% H&@ag@ %Yagfg %QJI[%%I 2%06‘ @?vgllét-based compressed

. Attribute Fornmat of e obj ect
imgsp) &rpato g’laﬂhéﬂ‘g@’-lf'éb‘fné‘éif’s @ SPpS. Poiobl dp Seslble Vm;g. Gripbigs (SVG)
forfoiit a(hr Cortedy ey the bsbH OMext, i@xsldol oMphiext fl ow | D Zone
Optional text object | D XM JXSL Hyperlink Type Zone
Appl iThatdyon itsel), cowsist. of aReledl oflyiped Mpan krdQgraplid @Bjects, linked textflow

obj%tt%@ Flficd égpo%je[:\lg f%lvé :lﬁfp%ﬁnks 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.

Table 3 - netpage layout objecis

Layout Attribute Format of
object linked object
Image Position -
Image cbject ID LJPEG 2000
Graphic Position -
Graphic object ID SVG
Textflow Textflow 1D -
Zone

Optional text object ID XML/XSL
Hyperlink Type -

Zone s
Anplication ID, stc. -
Field Type -
Meaning -
Zone -
Watermark  [Zone -




-44- 2.6 DOCUMENT DI STRI BUTI ON As descri bed above, for
pur poses of efficient distribution and persistent
storage on the netpage network, a user-specific page
| ayout is separated fromthe shared objects to which
it refers. When a subscribed publication is ready to
be distributed, the netpage publication server
NPAIf-8%ates, with the hel p of the netpage ID server 12,
a unique ID for each page, page instance, docunent,
and docunent instance. The server conputes a set of

2_‘ppti %5&%‘5&%"?"?1%3%“8@ the shared content and creates a

mul ticast  channel Tor each subset, and then tags each

user - 8 ETFPPE 2o dort PuiRoess of rsEiciqundistritytion; 9 pessibtent sigege on the
neipdpa ndredsk, a uwhipetifivyakd laydadis spakdid 50 aHe Sithred OB ERNE whlS B Ol

that layout. The server then pointcasts each user's

| ay ouWhent i subschibed publention ip readyt @ rbe\diseribtitidy tigepy@ipager publication server
allRABE 0 C

B O e D e PO BER] ol R PP, documen,
and.Jpqmeal iestances t oy receiving its pointcast, each page

serv and printer subscribes to the nulticast )

channel’§EH g?f’imﬁe%?dsef PHBIZS e dybsihaed sepfpr Ay creies @ multicast
chamud! for emmB tubset, @mithenpaeg each eserrecificaaydut prith Fhk @¥mee kit thea@dligeast channels
whfcfl sz Wﬂlg E“Harteh Qcﬁﬁeht u§édrbg ma);ontg e sgpér ﬁféﬁ oil{t(%gtse {aghe% rts(?ayouts to

by its, tpage | ayouts. The page servers persis en‘ffy
thab,bserpyy Ryigtet Vithe sRpEPGaOPastseren afovhenstheiprintestting is gororieie amtticasts the
sheeld h@titertt @6 el sHet@d LRknelsd AR Mredaiting MG pbilkEasd 3dcR p_E@)éenb& and printer

ects to

L. ce.a _printer .received all .the o t

s R B8 el Sy 28 et i B Pl it s
ang IPT_@tef @ﬁtqagts pop the anublidast W@wthfaﬂ obj¢ctyereferred 3d &y iszeg: layooks. The page
serfhd Bérﬁsténtly abdRIIE the NRESRY pQ%er ﬁmt &0 Cated t:(n]%ntp rdélm %Jchniques for

. print ages faster than they can be delivered.
dls%@ﬂﬁ%ﬁg‘“"dm’é{ﬁ&}“{%r of each page is covered with

i mages,. the average pa has a si.ze .of |ess than i

AOOKE ™ HATE ok fevel AR T VR 5y W cpofe 1Py .t printr v
creqi@yQhediitytpopydatad daypu aridithen rasterigesvafl p@4NIM menory, al | owi ng

for tenporary buffers etc. The printer prints at a

r at e [PEergivEmab s@mpfancess ghe giiigter mifisspages fasyithea | tespitcan e delivered.
Assifa ol B q@Frer oﬁEh@Mﬁag@%{vare@tviﬂpiﬁ@@s, GhRtaderd26 hagS B @ Bigh of YN 16 400KB.
2 B D S B o AT i
temaprpry bwiEers etsi Tiowngtranicte s a rgeidflongmeairesecdnth hig lis eqieatent tol AGIKB or
aboRtHMEATof PRAP Bta pek becbnd, WHidh& Hmitd Rahe lh@@st Ux%@&ed‘%té U pg% 4R ldgivery

to repl eni sh l%he paper supply before the pri ntere s
Oveiﬁ)'ﬁf9ﬂgad'€n‘?tmﬂér nal storage capacity is exhausted.

l—lovve%ﬁ,gﬂuni fraghe r nte%r' s internal nmenory does fill . |

up, tHen"PRE SFIMPEFTIFT: Y& BB B P RSO gRepgf it it likely
thatnithe pseicwidtbe whle o teplerfishriisst papg cupply. befbheeth pinpalg €00-page internal storage
capRitPlsic@atste@n server therefore allows printers to submit

requests for re-nulticasts. Wien a critical nunber of

I eqUeRsvet, § tHe@GiftbrisahterBdl mBmérl BROHN u GEM S printeP §i1DE (MBI to make
e cof.respondi néga,shared O%J ects. Once a

useh g %t it(‘:vsstis tth . .
JOLUMERA" "L T eeRE; Ths "EPIen Pr At s i allawsiaters to submit

reqgbetp for Gatndticasts. Whan A drirfeal tynberedf raqests B@eceivddr P ag@ul ®RYBLITHS server

re-ftlasE AU G Sonbih QML RjEE! VANt page server. NPALS1-SG

Once a document is printed, a printer can produce an exact duplicate at any time by retrieving

its page layouts and contents from the relevant page server.




-45- 2.7 ON- DEMAND DOCUMENTS When a net page docunent

is requested on denmand, it can be personalized and

delivered in nuch the sane way as a periodical.

However, since there is no shared content, delivery is

made directly to the requesting printer wthout the

use of nulticast. Wien a non-net page docunent is
NPAB{E@st ed on demand, it is not personalized, and it is

delivered via a deS|gnated pet page formatting server

which reformats it as a netpage docunent. A netpage

or na er i s a special instance of a netpage

%ublléﬁbF@ﬂ“§%¥W@?msThe net page formatting server has

know ¥Hger r5tpagzeopusigat iy Wﬂ‘@ﬁt?f@t 0 de@endnis a0 e perpraplized and delivered in
mich ik kil RGy M@ﬁocﬁcaf’ﬂﬁ&@&l EncbRsd "@BtshaFéarclﬂiJnt 8k is maa@@irectly

o YRGS KR LANOyage, (HTM) | 1 Che case of (HIM,

ke useo resolutlon of the

print ﬁfﬂenpéagﬁ- JefBagg m t lC 0%% ?g]§ d n(‘ffl 1{TH| ol f)e(;s%llalili%, and it is

for ata
deligred pia £ designatsg nptpage @a@ﬁag pervphichaeferanatg i it PW!P%E [dpquioent 4 nstpage
forinB@ing ﬁﬂb&ﬂéiﬁ Qekidd ﬂﬁlﬁnce Elhﬁletg@g% builigdliod RS, iy rSphe 'P(ﬁMét@fg server has

o e AP g FRE s PR Hd s e st o o
angphBypsitest Markw, Laggpage (1EHVIE. h:rbheam;y ofl ML, lirebn rokdre usrefthe higher resolution

of matptnﬁtred mgfto bﬂ:s%nth}ébgﬁagesqu nrugir Lm?ll'um fi rL1ath ﬂ'ﬁg‘ ta%l@ %%(ﬁl%gtg It can

diffterent document formats from e net
au*ﬁwtﬁflla_(ﬁnc&lﬂﬂalk‘ﬁ@ PARSE HEGY Ipkde té‘érle‘l}’éi"ed Paa#dfhﬁ Higicgn fune s behavir
vidapepdrackge of the net page systemfrom Wb servers. 3.
SECURI TY 3.1 CRYPTOGRAPHY Cryptography is used to
pr ot ebte nsiprgs ifdrinatdngi serivey mmds i semdardoephipe i behagibn inalgdingin@radtivity and
peltsfﬁtgjﬂts, 'a{'allalﬁ@&{l a&_lgﬁlnteﬁlgttdaﬁﬂleﬁt%tnfmg%&t 1tg g]'m(:)antffil format. It Ihdes knowledge

transacti on. ere are two asses pt ogra
of ifigis slognngnt, fermats Swpy hofh. e yetpags Wtﬁbgrrdafbmet@%page Kerver, and hides
knipdded ertie@ytpaet Wwkio goaphy servERe net page networ k uses both
cl asses of cryptography. Secret-key cryptography, also
referred to as symmetric cryptography, uses the sane
3. key t¥Fcummerypt and decrypt a nessage. Two parties
wi shing to exchange nessages nust first arrange to
3.5ecur@ryproemsedyange t he secret key. Public-key

crypt @Q}ft@ﬁdﬁh’y is @eq @ FrEE& LénBifvet ﬁoﬁﬁtuﬁsl‘/mtsfo}age and in transn and to
uses % WO encr

key
ol S RAEY R TR R0 HRSE Brer il ity ke
crynes ey endenigicykpt caghtogephygThe nepagenstwotanes dnth yladss ofiegragphled
using the other key. One of these keys is then
publ i Sspretdkey gipiptpezapion elso feifered foses Remyretriconiptpataghy, Tesethe same key to

en@ﬂ)b&rid QledfBYa inSssdds Qo bRt&WshiPlo RN DRSS ALE s @gﬁge & Qdcurely
hol der, of the private key. Once encrypted using

em%ﬂge%ﬁﬁpf%w%ey a nessage can onIy be decrypted usi ng

t he l.e can secur

exch glir’%lglgcq( C g%aé:)h}waf% re\fm et? I%rass tas \(ﬁnﬁ gry{}tggr@)x% H%eﬁ gtVéo e(;;:{lcryptlon
keys ele éwo lf@é‘aﬂre m@heeﬁtsoalﬂyeel@thchm stche vy heteane meskagy ericgy/psdwingene key
carl dnlyl 53 d@&fpﬁ@lusﬁé)ﬁle Lhe ko bﬁie,e(gf titbe Eepﬁs Bed @Ils%ed( %)ﬁle th other is kept

nerate é alr blic-k ey Cryﬁ% (ﬁ @% can

pri e?ihet Ryb EH‘éYalS gsed] tofngrygt a?y ‘E‘isi?ﬁealf“iﬁ?déd forr fhg b ¢ gfvatg h@ Once
endoypiev ating tRARE kexS@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 private key to generate the key pair,

Public-key cryptography can be used to create a digital signature. The holder of the private




-46- key can create a known hash of a nmessage and then
encrypt the hash using the private key. Anyone can
then verify that the encrypted hash constitutes the
"signature" of the holder of the private key with
respect to that particular nmessage by decrypting the
encr(\,/pt ed hash using the public key and verif~4rig the
NPARSAC agai nst the rressage If the signature is
appended to the nessage, ? the recipient of the
message can verify both tha t he nessage is genui ne
and that. it pot been tere n transit. To
D 08 18 ke B EE P ek St b etk BG ) g can
thed ivesify this ticenquulsh hash keestigutasttio Cfignapredofetrthgldérnfibe isiymakdy Gith respect
to thiM p%l‘tlblﬁal’ %Esﬁ@l %ﬁe%ﬁ% th@énﬁgpt&erfaghl I.Isihg &L Elﬁ)h@[ge% and verlfymg the hash

certificate authorities. A certificate authori
aggins, & wepsashilf He pigatte vppededia thednreacathensths Kelpiens ﬁﬁ%@:wseme can
velifg boRR#R ti njdkshdelisCzeli@Y adihht § RAARGUBEnSlterddd@idnkit Y. The

certificate authority verifies the person's identity

by exExwhake pupli¢-kig ntyptbgrapip eokaintrshas @rbe a tviyen distibeagubbc lapdvhich
pre%&n%rll%p@soﬁgtlgﬂ t'I‘ﬂils 15(‘11%1%&‘1; ﬁo%?hs%lgq'sgrﬂﬁ& pﬁrﬁ%erﬁ %te Q&B@??Qs ﬁ certificate

identity details and
au‘bﬁ@/ & & fritedthirg partyavhich 6Wh9e19°a@aﬁe w@ﬂcvqﬁévetpyaqmaupeblw éng qnﬁ someone’s
idehtit@ Tﬁedfet'tlﬁf:dtmfhﬁnty\ﬁvdrﬂﬁes&hehie@lih degtieey @;famﬁﬁﬁ {daitiRt dgcudkd@e, and then

ve to. that th
creat%s atng' ]glg‘l ldlgltq certittz:ﬁ% g&é&%mgnge e pgrs,()él - é ntb%d%:ll}%an@ 8}“{“}6 ?ffycﬁllygne who
Wﬁu‘%@mﬁpaﬁ authiuits eanpsethd wiblicekyy inghewertificaterndthva high degree sff certainty that

it f rg@tﬂﬁléofﬂepﬁhsteﬁwé fORRENhS thepéé}%lﬁl:a@e ]ka?YndQerdm&no n@cpﬁythg Rertificate
| glta Si gnat ures and

create
a“tg‘li ?”"IS?]’"Q{%‘?‘?&HQ”@ Ho¥Pet session keys. Secret - key

e PGP Bl o3t AP g B 8 ey e i
sigaatagragd torsaquestyi exdlianag serfret isqsfior vt Bevret-kdyetryn@empha inetdfgal other
pubstt €r and a server, what act uaI |y happens is that

the printer obtains the server's certificat e,

aut hanthe Calb@Sg ditcusdloh, hvhérﬁéﬁfeﬁcﬁ Q&Qnaii@toﬁlkb@ec%ﬂzrntahsﬁhsﬁ&{ (Q information

aut horj uses the exchan
belb P piak SR oo Sl PP SL B e Ryl g
cergiigopto.cmthentientps ithwith re@see@ tb ﬁle cmnte autls:ee/suscsnhd@elyhctl@-exchange key in

thee:%ﬁéé{étto Eﬂ%@aﬂﬁ@ﬁ@@fgﬁ%es‘;@ﬁ ﬁey vAh%I%S_@%Qnanh @én us@%/ thc? secret session key to
enogyp?th tion, can have an arbitrarily short

NESP B APRINFERSS BRI Top 28 have Aartissly sprs lﬁ%ﬂeae is
assigned a pair of unique identifiers at tinme of

zrranufﬁ%lérE%Rm%chh a%ﬁve stored in read-only nenory in

er a net page re istrati on server
dat aBALERPR SIS TEIRES Bpn 4 Ui TR AL F efegare which are
stofed @ntadfohle seimdre inplid phiber anod i thdetphe rgagion &ivatdatibasel IIEe first ID 62
is @ﬁﬁ%ﬂcgunll e gi?ﬂelﬁ%g rtﬁe npn?ﬁldonl tﬁe ﬁé g% ne% nl‘l{e secor%pbﬁt secret and is used

irst registere er

whendfppeiptprds ﬁr@ir*tgﬁ@reﬁemtﬂmw%t work for the first tine

after_installation, it creates a signature

publ i Yo e DS cqnssis iouthe netnage nepugrkdprtheding Hige afistinwallatiop it creates

a sigitiehret fublicpedioded key Iy IaR6wIE Y sdRt IThad lﬂﬁtpmﬂlg Rey securely to the netpage
BB A1 BI85 T ST G RE TS bl .
dat@aqeaa@ég@eptsath@ream@qwéth@ H¥s nratedyi 16 theredréatsn andeIgtliﬁecetﬂDsate containing
the Bﬁ{t&ﬁ pubIhE 15 fe Eubq% §abeR kéw shd §t'oﬂ§]ﬁe @refiedid i frk F&?[stﬁmon database.

contal ni ng e printer's public I D and pub

sign a:huﬁeﬂaageﬁ'yglstﬁtﬂﬂ sérbed b@Sas b R@tiGRE bithdri6Abhelpkhe phfers, since it has
regl s tpae reglstratlon server

e.
T sseczrf%m{.m%a(tel? lg%it%’vgf}?ﬁrgﬁert or netpage printers,
since it has access to secret information allow ng i t
to verify printer identity.




NPA151- SG -47- Wen a user subscribes to a

publication, a record is created in the netpage

regi stration server database authorizing the

publ i sher to print the publication to the user's

default printer or a specified printer. Every

docunent sent to a printer via a page server is
NPABUPessed to a particular user and is signed by the

publ i sher using the publlshgf S private signature key.

The page server ver|f|es via the regi stration

datab n t @ t& b sher 9uthon;zed to deliver

t he p |acu§ |Slb A0S R cﬁg%’r ?Te%"di H&Efed g nijRigRregi iy server
datgleapd futhexzinghtbe pibljshart tapentubd plidatie tp sl ussh @efast hitel bica specified
methYEveﬂmoahﬂéﬁ‘:ierrt [OCHBHBQIEVIPAJ %g épl@lrl éid%g‘sg(} ll()fa Ig%&lﬁﬂ i§stexoan§ 15 51g11ed

the registration data
by g @P‘glﬁl}ewrné the guhlighsr's privete a&r@mfeéﬁn &8¢ e @Wa'd-@ﬂ@ﬂsal Vi therpggistration
datahabe thikiti ﬂZﬁz’:}ilblﬁlibS 1sta@th6ri2&i 16l aélﬁ@&&@ubhcz&ﬂn leﬁstpé%ﬁie(ﬁ RS he page server

NSl ok Rk bATBEA RE HASH -t t

mﬁﬁﬁﬁﬁgwe@mﬁmﬁnlque identifier at tinme of manufacture

which is stored in read-only nenory in.the pen and in

t he nE¥ Bepfee fe@igffatensgyer giremserpdpess teladdatialineg auttippieatipns fo thedlatabase,
so Dilg 44 HospIJudsts ateli@titiddfvia@ped rBiBst4RRNO @EprInRE Net page

networ k. A netpage pen can "know' a nunber of netpage

printers, and a printer can "know' a nunber of pens.
3.3A perNmyemmPENSacuRTYW th a printer via a radio

f r equEbICHetBEGRALis e\é«h@ﬁrﬁy @rfiquie tidehtBieltt e fbf hﬂlﬁ%nlfgfwhﬁc[']@s stored in
rea@ Illl{] f’n@ %‘t}ﬁ(% gnagg let@esléeltpg rel rn tlS atlolai\riﬁ'&r;i g%l%bl?jgete ﬁga p;sxéhygy uniquely
“kﬂﬁbﬁ@ﬁﬁmsﬂﬁ¢@mﬁaHWWnk to the prlnter the digital ink

i s always encrypted using the appropriate session key.

Di gi t"alCHARAPED ENNKRPAT 2 RPEPRIGFnEPAgePTFrS: pd agpripterrcan Aneyd s number
of BhOA @& BmBEEGeORittinkOha AYES ﬂeq@d'nbﬁ;‘igﬁﬁl whinedeP D WSvithin range of the

L e T L
tfalﬁ'a\%hatal igle igéhelprinterf fhp digitn] ik dravges encrpalising the epPr@E@s segsivn key.
Digt@ifk is RO mshited iR GEard S€SSiON key on a

| east-recently-used basis if necessary. Wen a pen

CONMESA Wdntstdied alsakigLked ffor&v@f bt lit, knbilne m@&&} ?"kﬁllﬁﬁf 1) taﬁf a printer
t

neether the e
sofl SO ALY o8l s B TR BER a0 Rl s
CaPP‘-‘tltY fos sesnimp rers.cid vid ficgronsctsive keypep leasFhrcantlyrisghbasio if necksry.
exanpl e, because the pen belon%s to a user who is
r egi SYheR @ geryegmesithin ﬁegmfuamwr the pen apdqysinjsy disppesr whogher they know
eaclﬂ’ﬁiﬂeﬁitlf they dofroMotvlaseh PEEY, Iméi{thed@ﬁﬁﬁdetermﬂlég S Rethel it hs@hﬂpbs@& foknow the

reqglst r on r ocedu
P o B S TRt Skt PR P, ™ q?ﬁsefﬁglat?eda@v% g printer If
the W“Itql‘l istnivent fpdmow be payiyairdecsi't, thamit inftiatedtibe p@Mmaticpeptegisdon pocedure.
If tlﬁ pﬁjﬂ:@rrlﬁ*t ﬂganﬂémnov@th%ﬂm 'tﬁeﬁ 1ttaérgé'§ “Jltﬁ thle Eénttujl %Bo?eslt &nlagtfle pen fsBlaced in

%lstratlon roce In"addit to
ad?ﬁ gB@Hﬂﬁ%ﬁﬁ%?H%m%m§é%¥ﬁﬁm@%wp@%%ﬁﬁnge key The
key- so recorded in the netp
regis ?‘ ’tlmg?‘? s é’%lé 113 ’otget REB SRUAINS 1 SEYrFrEYoF oS &Fyaggﬁlfeé'.ex‘:ha“ge
key Dl ralsp gecordedyins the akipam, reglshmthn esarverr dambixk tas timk Sf pAufhdird, Ouring
regbfdonint P Hansrn Y o' Bl Bl b AU BarkeR (RS folo l@ncroase
t he netpaq‘ reglstratlo server ver "gener aft €5

reg%?’ AHASEIVE LR §erven eengtpes §passigneley é@rdhqoewter @ndJB@e to @gpg| and Securely
tran§is WeGedfion kiyad Hiptifterd RQIsS @ShRMN doBY off the {cBfn REY QS fted With the

l.so Lransm t t he sessi.on key encryptéed
pen% kte%extc}hange ”Fhe prmtelp ééores the session key mtemally,ymdexed l;/ypthe pen ID, and




pen's key-exchange key. The printer stores the session
key internally, indexed by the pen I D, and NPAl151- SG
-48- transmts the encrypted session key to the pen.
The pen stores the session key intemally, indexed by
the printer ID. Although a fake pen can inpersonate a
NeRED in the pen registration protocol, only a real pen
égﬁsﬁecrypt t he session key transmitted by the
printer. Wen a previously_ gg[eglstered pen is first
registered, it is of I|n1te use until it is linked to

. I eqi s tere but . un- own onl
iR brep el BN RS 6 herne utien S P b ngepalendrseby the
prigerdD- pen registration forns, to register a new user to
whi ch the new pen is autonatlcally i nked, or to add a
new pelhoveh afpkedsn <o ippgrspngtera per inthqyeen regiseation protoest, -oklgya real pen
carf @ty the kdaadh KepHRdnkisindday R PGPt | on because of hardware
performance constraints in the pen. 3.4 SECURE
Do CUMENTS pldvieushatnfzigtered yed tisahint sadioprad, litSs driligitelfkd 0487 iYis Gfked to a
use?, %Mélﬁ&r&pﬁﬁyqﬁ%ﬁeds g%ns & al]o?éﬁqt F) lfasQ&j tf) ge%lg aﬁ? fill m-lr-lgt}e;age user and

net page printer ude acl
peR,pagisiya s, th) Eﬂglsw ) pewd.ﬁq:ryo dhichksthe gaw nee q;uzetgmati'calb fiinked, or to add a
nmpmhhh&hﬁﬁ&gu%ho are suitably authorized. The publisher
indicates its authority to print watermarks in its
cer t i The pat w¢s Seam-lke}hamcheha@ billﬂit-ed'y eh&yplbll Becdult of hardware performance
codiRENtL cat €. The "wat ermark" printing process uses an
alternatlve dither matrix in specified "watermarl C
regi ons of the page. Back-to-back pages contain
3.4m rrqmchﬁgmytum@hgrnark regi ons whi ch coi nci de when
Sral ggﬁg \?\eat[éll-lg,re S)rr’gtl?l‘& Q@EO%&&G%\%@ g e%l(ljre Idgcau%gngs Su(gl aa %&kgts g]hd coupons,
Thy ng éﬂ‘ﬂ’@i‘t@ﬁ%d@faff@élty QR Wetreatke Qlltmﬁbwéﬂ@ sq mevmldst from publishers

whd argeditigy aut}&ﬁEHde’P}%%ulktheL' RIcA s M QHAOR phﬂevvagﬁﬁams%glts certltﬁcate

t.is simlar to a waternmark in th
whé@ﬁe&?mrm%m%?aﬁﬁ UHEA®1 ooki ng at onl'y one side of the

page, S ed. h I
neans’[‘hpag%éegizaﬂl %?1&111%%‘9&%%& %eaa% nslatlgea (% %g tmag'g( % %&‘watermark
reBigws 4 gretrrgs- Baskforbapihpagestoprigie mipimeseeianis mgnoubemqhucb:edde when

pririted. 5@ Qlithed Matdiced uRD QVRd ankltvén ﬁ&%&@r&:@l@t@ﬂeﬂﬂﬂ@l@& B3R9%e an
mteﬁ'grence eff‘) qrz%enatill\a h%t O‘%O I etrhs acSSVCUI‘ o Ocuhne n}z h iy
PEEHER Gork o oV g i GO o) e i s,

gene

t f
r ans{ﬁ@éffeﬁ@§ JIII] foa &a@eﬁnarl% qu'rla§ 1t ?srn%t v1%nlﬁ eg éoro 1?%%?6&1%( 8?eesaie of

phot ogr ap was capt ured whe
the paeg 1? fogt Wh?‘“ﬁ‘l‘ed’@m% Gopiad Wflomlatth@nmm page registration
ribed in Section 2. Wien presented with

server, as des

2 o Bt SE e G RO A b PR s PP SHE T HegRoRapY srechanism
desdribg! imSdctindr1t9 aboveyThiyxterfde RS ink Afipakds Bn BdtRbdtSvatePhdibtSpiers.

usual way. The unique ID of a secure docunent is only

val i 8ecfigrdogimenty jafectypicatly @énerated s d@cuﬁrecmnneﬁadaﬁaﬁbﬂsemey can

CT 5€! a a) l €r regisiere 101NErIc
th ?&gﬁ?&ﬁ?ﬂaﬁt fl% %h«ﬁégk Qﬁ%%?tﬁhgrbsé%&lé‘c} :;»SHPHQ oert £ %R ed"? tri

informeteTEh thePetpier registtd lwew@nasé%fﬁﬂb@@méwm %ped Wit h
bu"hﬁﬂlrsm&% &k on verlflcatlon failure, to support
easy 'pol Mt= Of - pr e<SEACAEPHS DR et FAn Ly dhauthenticity 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.




NPA151- SG -49- Cearly neither the watermark nor the

user's photograph are secure in a cryptographic sense.

They sinply provide a significant obstacle to casual

forgery. Online docunment verification, particularly

using a verification pen, provides an added | evel of

security where it is needed, but is still not entirely
NPARBhe to forgeries. 3.6 NON-REPUDI ATION In the

net page system forms subm j4ed by users are delivered

reliably to forms handl ers and are persistently

archi yed on_n e servers. IS therefore

i rrpos(\‘sﬁl s @e@grtﬁf’p‘eagq”ﬂﬁéﬁ‘ir depgr’s Blﬁ’d’éf aBR Be SeHBF n\pFxptographic sense.
They srariypeods pegnifieat sbstreld® ddwnidorgdy. idndnesipaineim verdRation, particularly

% GriciRch pel, poEdel Qqnadé’r d 18eCof |

“Slg%yeé‘ 1t o] rfepuﬁ(lggt e. ° ELEC,QI' %%Eﬁ% %%gé% %E{Stlilﬂ% entirely

_““@‘E@lﬂFfE‘gEEECTRO\lI C TRANSACTI ON (SET) The net page system
uses the Secure Electronic Transaction (SET) system as

ne i ment systenms. SET, having been
3"’gevel o e'%iépt')J IRKéhé,terCard and Visa, is organi zed around

pay mefithe “Etﬁﬁgﬁi?“e‘&nfﬁmtsﬁ‘i"%’lqeé by espis @terdeliyeref relighdy to forms handlers and
aret;ﬁfsiﬁﬂeﬂit@bﬁ;@iﬂed SOBRYR pageFei@lts. Of is tHBRfoSYiBhb&NbIE Sor recipients to repudiate
setadependent of the type of accounts being used. O her

paynment systens may al so be used. In SET, cardhol ders

and @E&B‘@{& Spayn%gﬂs %agg tMJgF R Qﬁt%&' Q 8&51‘%!3(9% ?ﬁcﬁ%ﬂt X are also

and are issued wth certificates contal ning err

mﬁ?&?ﬂ“i%”‘%ﬁ@l‘f‘ﬁt“lflale‘dlﬁ‘éys. The certificate authority
verifies a cardholder's registration details with the

card LEé%SKHC%@gI@%&iE@PHE?Le and verifies a nmerchant’ S

regls ration the acquirer as

41appr£F '%l-:teg Cardhol ders and_nerchants store their
resp L5PTRONE I RAFHAEPN SETkeys  securely on their
conpuihe mstpagwrﬁeﬁgm?h@e [Sespreebiectprio Jerospction KB system as one of its

pa}lﬁﬁﬁtts}/sﬁdnﬁ S hR € bebh Ahvelofed By iNRAkICYrd AV VRERE dr&dﬁiﬁ&i #ound payment
nd caéedhol d and to {hentl cate themb o{J

carfor i A BT UHH 6l B SR B enspibprebe ore o
acopingbébipg uspra Pthenpayyeotsysens oay dfvdk ded. mai nt enance of keys

and certificates is considered burdensone. Interim

sol uti A5 opdhaldsrsrrad mehants cgishwitide eertidisste awhodty and are issued with

cerGiRbtbd EdnfaMing SheirOpubA §1§rl’aiﬁ?er ke Arhg c\e’ﬁﬁ@a]f%eau@lair]tg hekfleT cardnolder's
SOonNe SUucCcCessS,

reggﬁ%e%a a $ ﬁmf 1ﬁéerﬁ%Tp§1é§réa%e éugtvxgr#f ﬁ@ﬂrﬁl@fﬁﬁé@gésn’atlon detazlls with

the ragqyirgt as appromias eCardpldars sl agrctantp siox ythdirakespdie: prdap aigtature keys
secfﬂ@l? fon (thenecompﬁtje]rg ﬁlﬁ'fng qﬁ)el gagﬁmlnt g)pocégrthgcméﬁﬁpctatei are used to mutually

transacti ons. tem'uses
autheficRe A mprelepteand Wéihei%raméﬁq aut%mthq@ me@éotsevhmymma@way

Becaﬁge t he Sy temis pen based, the bjornetric used
ot RET dasgot ¥ Bren aopled ST a PR becqugseardhplflen paggfengopenf keys and

certif@atysi ingpniidered porgénsin@nIngericl spltit@ss wlieh. maftdin AGREIPE kéyk and certificates
on DLOBEES kit SRR RPacBE: HPEHsRYa HRR b Aorft g Pri Nt

42 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




-50- sensor into the pen, although at a higher cost.
The type of bionetric used only affects the capture of
the bionetric, not the authorization aspects of the
system The first step to being able to nmake SET
paynments is to register the user's bionetric with the
net page regi stration server. This is done in a
NFEBWEPol | ed environment, for exanple a bank, where the
bi omatrl c can be captured agothe sanme time as the
user s identity is verlfled The bionmetric: is
oS8 r.ed an gﬁ hgll e regjstration database,
BRI pa tihere etk Meber e otte VP ARb TS uged Gpib e Hisierge of the
biaiegio, roprhe apthadiation agpegit afthesysamd | i nked to the record.
The SET cardhol der registration process is conpleted,
and t He firgt gen i beivgcpblsrtd make SEE paymaittvis to rkaisjer g dser’s biometric with the

nep@k trédistraah @eradi‘ el“h%tIQ b6 it B cddSied RbABASRL, fc;F Q?a]ﬂfyﬁeeé' baﬁk where the
bl(ﬁﬂgi{nem eca | tg or ntatl on is also storfe gl vi ng

5e FRUTd A S B RS DePSeET BN N AFGRTE it sered nd
stoged it the registgatiois datapasg Xigtkekd o e yseSrEedpd ThEiEr st photBigiapa tid 4M0.optionally
caﬁ%&p llﬁlkéﬂsﬁrthee}/e§&& U?,J lS)fiTscldep:%léle?%f sga%orkl) :gl%geesg Ea? comploted and the

et e a paynent, pade
feSB]F"éEeP“‘Ta‘é rSfﬁnaﬂerh é%?qdrﬂe@ﬁcas%@a sigteg in ﬂar@ma@@ T’bh asess defment card

mfblﬂlﬁﬂﬁlfnﬁﬁildo@fd:redtMgﬂ%’he{pﬁ%ea@@trﬁtﬁﬁ serfdt QIFBIRIihSrmBEh o dcPastthMuser’s
- ne‘?semr %.Sti{ ation server. The server verifies the
P (bx?’ PHPBLS®ct to the user identi ified by the

pen I@henatﬂéj {]Ir %S[atﬂg %fﬁges QI% 10me%1ctt|3 ecor%iI ﬁge 2 p@guentx%r example by

conpl eting t ransactl
SIERIP RIS A NN TS e PHEAT [Secarely Sipasmétathi b iomationsthe herPsm the

bidm@tiic B0 Are ﬂ&ﬁdg@fékﬁxau&ﬁe@ér' "ﬂl\é\’s&\t}?veﬁﬁ@.‘,&hetbﬂ)n@ﬁc with respect to the user
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ba}%‘?l‘ls%‘ﬁfhe SHHEBRPFI ESTFUH-i s able to enbed a
user eC|f c trans ctlo D 55 in the page.
Subs AR BT RSP R 26 O HE B s Hgate i iogifal. which
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NPA]'% .
en input occurs through a page which is not user-specific, however, the application must
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




-51 unique user I D 60 known to the netpage systemis
preferably not divulged to applications. This is to
prevent different application providers fromeasily
correl ating i ndependently accunul ated behavi ora
data. The netpage regi stration server instead
maei nt ai ns an anonynous rel ationship between a user
NPATY#S@n application via a unique alias |ID 65, as shown
in Figure 24. \Wenever the gser activates a hyperlink
tagged with the "registered attribute, the netpage

F‘ Sf %)el{n asks. the net page re i stration server to
wniijeig I, o Wope 0 S Pae i b PrETP gt Hirylesd to gpplfatiqre This is to
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transactions on user
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inroytin roduct bar code (UPC) "hyperlin

activ Eﬂ%ﬁ tiog pgintaigsate ipformatiop ipfexeg by alias i1y, t‘"%d is able to retrieve user-
speaifipbtate afornmomthbe Radwliedgd of thia @lobk$ REntify@F thamyr. nunber of

product types. Each application is associated with an

appl i tatsstsm afsp opindins an iadedentidne cegtificatemd peiiant signmere &gy for each of a

256 oD tPelA T ©fsichaghiapp! "
S5 SRURL0B DN O AGAER AL LI (Pl 12 i o

app??ﬁ“%ﬂ’ﬁc‘ "e‘éfgm@?‘lf‘ An appl | cat| on provi der can be a

e RS BE R S8, PP L) e B D B
fecgé%fe‘rorltyepbhpﬂmbth pngahalfofithe wer fovahy nua@ermﬁlsochumed; ed

frequency of publication. 4.5 RESOURCE DESCRI PTI ONS

AND cepviptigationnls gsefiad with a8 rrpplightion wroviger. andrths eyigiem anaintains an
accBl@5 61 bebhIF 6MNeatl BPBeatlindGdvasdn, koSalBRGWD cleBit Erld&léﬁl?thégrovﬁéqa click-
thrc#gl%esept and content object may be described by one or

re resource descri pt| ons 842. Resource descriptions

pref %a;ﬂ)&)]}{' atlﬁﬁi r(g bol Ianpuﬁ?p I?%%jl‘iog%etll asub%cr%”?content tl"he system

whi ch esl I'scover
receriei ‘fs?frﬂ Vk‘}th%‘gsé E?rreégfe thDEP@FCFIPPd(BB‘?l@atﬁ%taaU%ﬂ % the Gxrediednipquency of
putllibgioddr | d W de Web  Consortium (WBC) Resource

Description Franework (RDF). O her netadata el enent

sets may be used. A resource description may identify
4.5r | ghtResburcd PESCRIFIONS AMEeCorRIBAYE system automatical |y

t r ansy Réfered ORYdin@htlof § RQGrck dBMplith RS dlaBrak isGhdwa i@ .
when users print copyright content. 6. COVMUNI CATI ONS

PROT Ga&XBLdscuinegiomirisnkegiadbjeotnsay [he dé@l@ﬁﬂ byl edel di @freasoRtd@k@ tions
84X KGHANAR Db IPHERIRT LR GHNGSTh ENE b it D€ which is desi

_NPAlSE]}?(%Sé g) g)g?& 3§ 1 e in mtetacﬁﬂsa element sg, which is designed to
facilitate discovery of electronic resources. Dublin Core metadata conforms to the World Wide Web

Consortium (W3C) Resource Description Framework (RDF). Other metadata element sets may be used.

A resource description may identify rights holders 920. The netpage system automatically

transfers copyright fees from users to rights holders when users print copyright content.

5. COMMUNICATIONS PROTOCOLS
A communications protocol defines an ordered exchange of messages between entities. In the




net page system entities such as pens, printers and
servers utilize a set of defined protocols to
cooperatively handl e user interaction with the netpage
system Each protocol is illustrated by way of a
sequence diagramin which the horizontal dinension is
used to represent nessage flow and the vertical
NPa15f/éfisi on is used to represent tine. Each entity is
represented by a rectangle _spnt aining the nane of the
ent [ ty and a vertical colunfi"representing the
line of the entit Durln the time an ent
rolige SR (4T (D) 1 SEHOHT 45V tShade) e PP
cogpaetivelyiharglearer @fetactiop with thaodipayesysténhe | ifeline is shown
as a double |line. Because the protocols considered
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Each user's edition
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prdicR¥ll oObj ects and i mage objects. The subscription

delivery protocol therefore delivers docunent

structures to individual printers via pointcast, but
5.1del i VRuBSCRItTEONGELRERYIRROTOmR] ects via nulticast. The

appl i £ptie@dd efnbod@nentd b bubShgiloh adtivérs bro0kdl Bt & ERRUE Nent

ID 51 for each docunent froman ID server 12. It then

sendsA kae mntheotn®ninag fubsedbets @periodicl pidiidagonl E:8h thacsaBitd may be
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res E on S unent
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ser%p gZ ﬂltﬁeﬂ%n&sgaéhgio&merﬂls@uc&f oﬂg\gcﬂn% lﬁg&lu%énli ﬁ} (ng nzlig% “calft‘scn tions, to the

correspondi ng user user's s
Pagﬁ F‘TW?E &t fefiPE?Sé?? for et doppeRsp npedy alasttsddPt It jrokydsh dveverdplisation ID 64,
thetsuﬂ:@:nbélﬁ plids OR$3, & the @dlevhiR Yet Qﬁmﬁtr&%t é—hﬁlﬁﬁ:l nﬁmgelﬁ ﬁéhls the message using its .
m%{el nta%r% and the application's certificate. The
P |¥)ns certificate allows the page server to
V e ri fﬁﬂe LJ&? se%ﬁﬁ%gl% éélgﬁ%g W %d aﬂ;%D R)ao%% n ﬁso%rﬂ\]/eer 1s§rat10n server the
request to fon server falls tFre
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appEtaSC brinpl bOWe BO8.deAlGriRR0 And8E MBlicatidi@Redlid@cat es
docunent and page instance | Ds and forwards the page
desc Mhpipptaton’ sic&ﬁﬁdﬂéiaﬂ@vs[ﬁ&@ﬁgd sE¥ser WverifyQhel itsa ey sﬁéﬁtﬁé .The page
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future reference. Once the application has distributed
al | dFe Ps sese e loster decimens and pret Histaaga B pichBpvgrds the page
des@pli@6 tibhding pde@ ITRI56, t thaprinhe, 11 iRdheVARY relPAGQ et IMIBES chdnbel names

' t he vari ous subsets of the shared objects
for %Lrt[nheg%ﬁ]g%mBl - SG - 53-

It then returns the newly ailocated 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 nulticast channels. Both page

servers and printers nonitor the appropriate nulticast

channel s and receive their required content objects.

They are then able to popul ate the previously

poi nt cast docunent structures. This allows the page

servers to add conpl ete docunents to their databases,
NPARRHSPt allows the printers to print the docunents. 5.2

HYPERLI NK ACTI VATI ON PROTOCOL A preferred enbodi ment

of a hyperlink activation protocol is shown in Figure

ks on a netpage wWith a netpage
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address of the page server 10a handling the

arti ularigﬁ% O The address nay already be in
ts cache Wé“% FOTREY recent | y interacted with the
same ibafg%ﬂed?ﬁ%odﬁ?qnmfé pyPepig et s olinsboyam Figme 45. t s
own nt er E t he D and click location to
Che Pl *dh i ot et RGP P doh HEBRERS e chek t the
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el enert p@dd detdbrihed 49 e PRIGVIRS netvrbﬁ(nad@'% af tﬁ§% %«hs%rver 10a handling the

oci a pllcatlon I D 64 and |ink
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page 9% ARPAfAIERplces I?éesﬂ%‘v’e?‘lclnf‘ﬁ’é‘t feeqitiesto apphicaiqprspecific logic, and
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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 neani ngful

transaction ID 55, in which case the f st ir page

server includes the transaction ID in the nessage sent

to the application. This allows the application to

establish a transaction-specific context for the

perlink activation. |If the hyperlink requires a user

Npé%i‘ﬁ‘é i.e. its "alias required" attribute is set,

t hen the first page server tfends both the pen ID 61

and the hyperlink's applicaélon ID 64 to the
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seryex 1 Ogigpepds el b thesignanyre figldy digiteDnls 6 and the current
data content of the form The registration server

i dent' ' f’é’§“‘tdﬁ’g Ingtiify ip B poue plghroigeyure Hel s ppsserves prads faeengn ID
61 4 he porsitng 'sSokekyin RTiraisSitign Sivar B i @ARdafionCTr SlBsehdd té@pglitation ID

t
o 80 248 I Rl S DB 58 3 g
daty qeptens pihg fomn ifhﬁfealﬂgat@n seyeel idergiéies the[Ds@ Qortegpondivgrid ihé yent dnéuses the

usetkSBhanSc m@l&@r’e %féﬁﬁaﬂi@ BrsSP G&if cthCstddikck X@L@us@’s&%ﬁ&nﬂg Onb&¥ha as Lifiea

th then u %W enerate a Ital si nat ure o
o BRED T PR St e T AP AT POPaper dP Rt ot e users
applidagonrspifie ptivargighag ke £If e uses Kitke RS VdBditalb®BAr@HE 5f the form

datat, lzﬂﬁ rg“lrg:! ﬁl@higquﬁgnél%fe§(ﬁhe requesting page server. The page server assigns the digital




-55- signature to the signature field and sets the

associated forms status to frozen. The digital

signature includes the alias ID 65 of the

corresponding user. This allows a single formto

capture nmultiple users' signatures. 6.5 FORM

SUBM SSI ON PROTOCOL A preferred enbodi ment of a form
NP&§b#F ssi on protocol is shown in Figure 46. Form

subm ssion occurs via a forgahyperlink activation. It

thus follows the protocol ined in Section 5.2,

one for §¥§C|f|c additions. In _the case of a
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5.62ppl l&ﬁﬁﬁ&fbu%ﬂﬁéu@@ﬁo%&to the printer pr 0V| der 72.
The t f] el ves h est
o VR DU Mot BB S PR

fi tn eFCe en 0 S e application
i 1 Sty 3EL AR enviSnndes &Ed B8 Dorht: s%%fﬁgp&spgﬂag% eééh,eaa b {18at

tar et application needs to credit o
P‘"O&‘B?ﬂ q %%PFS@H op Flirkithyeehs. fransagligand sples: Gospissions qndpps and commissions
on {PFnONssickBImag Kleche paykile frét@thofubGdherad thPaGades 6heFintbroget her

with the hyperlink request ID. The page server uses

t he IThpaypeilink reqeesful®s$2 ik Dsetl go radent feé yr ¢dmmissionicredit from the target
appﬁ&ﬁ!)ﬂ ﬁ?@vtldexoﬂ)a (eaé1 ﬁilerélﬁﬁt?j% tl]iellgurger Eﬂic&tloﬁ) Pro%@eﬁ t7(hae(1$ ?l!lb%%@ﬂtand from

regi stration server er w e source
the éfb‘]ffF PROYEHSPrvEgersab t°| ﬂf@f@ﬁﬁ?r‘é@@f\ﬂér ID 53, and the

hyper. 1k Je D. stratl on server credits

the Tl“ g‘ﬁat °ﬁde°8‘g5?5| Py Ty I Bpm S1e Regectiiigr 18ven the
hypprfinkais §Gt m:tatd:h ag lestribed pfsttioo aL2i Whenahmdgdepphcdﬁbn hdads to credit the

soufdp Qﬂph@dﬁ&d IQQVICEF V% Erﬁ?[hh gﬁﬁgaﬁm{ ﬁoﬁ&e? g"&(}l I) lﬂl% oﬁén!la'ﬂ F%g tserve{ F])%ether

provi der I nter provi
withy o Gynqgink 56@ @e e page @fg@r P ﬂw hmrltnh éeqmﬁb@r foj ifkatify the source
appli@Gee Sitd debds tld1QeddO@CLoSBY WRFant @ StrAibE seridY @E 'E(J étﬁgf w1th the source

S e Rk kB b L S TG0t i

coriesyeyaiing @pplivatiotprovide:’ spaccqutltém ItRiso Hdtifestiegpdivatias provideser ver

credits the corresponding printer provider account
NPA1 E1thesipplioaign provider needs to credit the printer provider, it sends the printer provider

credit to the original page server together with the hyperlink request 1D. The page server uses the
hyperlink request ID to identify the printer, and sends the credit on to the relevant registration server

together with the printer ID. The registration server credits the corresponding printer provider account




814. The source application provider is optionally

notified of the identity of the target application

provi der, and the printer provider of the identity of

the source application provider. 6. NETPAGE PEN

DESCRI PTION 6.1 PEN MECHANI CS Referring to Figures 8

and 9, the pen, generally designated by reference
NPAPEFal 101, includes a housing 102 in the formof a

pl asti cs nol di ng havi ng malg 103 defining an interior

space 104 for nounting the %en conmponents. The pen
8]&op 105 is in operation rotatably nounted at one end

‘06 of the housing 102. A sem -transparent cover 107

I‘I’ﬁes e'ghg rsgu%:e fgp)ltcgl%n glp VD Qer 15 op’clonflij 011Seld é)];étthe e tlrt]yo ﬁg'ne tzgget apphcatlon
provisierying ﬂferpamrsvmdertof @ﬂép@ty@ﬁthe mtcembﬂananprqwdde r to

enable the wuser to viewthe status LED 116 nounted

mnthln t he housing 102. The cover 107 includes a main

8- part ﬂﬁ@AG%"H‘?sg‘%ﬁéﬂ“ant ially surrounds the end 108 of

the housing 102 and a projecting portion 110 which

6.br o] SRENMEGHAMES from the main part 109 and fits w thin

a cor Reécsqmgmcdhgngesslam 9, the ben| gehoully@ebignied Hy @efanenlcd mim@B1 00 fincludes
a ﬂotﬂs%g 1*69 '1{15\!119 Qm;lr Qi?a {)Iﬁbtf{:@gblg n@%ﬁg lelslljﬂg dﬁfﬁlngoaﬁ mt%%r Space 104 for

behind the projecting portlon
moyging the Qe coiPqnRfitse AbRspen o8 183 inoppration @"t"éi?Plydb@fl‘?fh?t@nelellgAOﬁ of the

ho@fhg tl be Acyamecfans];%nt ab\er anﬁsas{a@@ed té e bRl ¢RI A3 rzsetha hou% 102. The
ol 5 L DS T SSORA, B E EFE  Bn
s tprview thigptatus BB étﬁemnt@d wi\jngiee howing €9 Tiwi coter H7tirvlrds@wein part 109
whitf Zubktﬁlt]ﬁlytsﬁrkouﬁtﬁ kR kSR bR Hﬁ@i_ﬂgla’;ﬁang g {n@g egtlnF f§ortp gﬁ l(Hrthh projects

b‘%ﬁ@ nt enna iis al so nmounted
AFHRTSIS PR PEEE991‘% fis githig lﬁlrff"é?ffp%flm$ H@t Il bﬁoﬂa?d ip H@ "ﬁ'@hlo-” of the
hok@ig 102 Arradipontnmalll2 e mewhrd behinsitei prdjdciing pbhien plﬁﬂwﬁhanhe housing 102.

Sciek %{ré%ﬁs nguﬁqg%n 19 kﬁr@lllﬁon@enc%verq ree erzsﬁell ?éo rece%Vﬁ a megtl end

non- nar en cartridge
piege) g4 opfdndag §@r§ﬂ|sn99dnmewﬂmd85t19| The mgfalend 2@cedﬂ@1srmmbé@o enable
inkSfRgdYpI&tARt. W thin the housing 102. Either the ink
cartridge nib 119 or the stylus nib 121 can be brought
f or waxlgh iduied ghhio e Rovee 1T id 2 &i-lor s DED ale @I P@Bel 17. The

4 ' Ll
B B BTSSRy e e
10Y fpreeopthdl-asqupd Yighilitp0, respectively. A rotatable cam

barrel 125 is secured to the pen top 105 in operation
and al"f ATfEY CReB Bt f & neTREeineHok PR ends mopian e S, An ink

peri dagdidgel 18 vaithGibM1 4 26 2 stylus tlflﬁmfh&fy[ﬁh b 120 5¢ @bunidll kibd By st &ithin the

ho %hﬁr %régrct{le ik Ealﬂsd WIF@ (a‘e e SB{ us n{)nlggrzag g%augié‘zarw]ar%quough open
endi22 pfi the Itlﬁhaé ellfla’ll‘r?ﬁfsl 18tby 1@@ion @fthernon twp il PnRepectirelidcabivdyai2s ehd 124

are lq%g?ntedtt@ the ﬂk'c%fdg@i 19 G&Sstylub 45, RbpedtiAly OMEitabE L2t bV 29 s secured
other to project either the pen nib 119 or sty f

o G 9105 Ber PP RS © Hotcdierabi e oAt melt s om 12
in i foeeol bkt willirethgpeails 1€ 1of kha gark hihelecsﬁ fli@ersab7 eqaaefproeding from

slldgryblécféilaglgg lﬁgﬁt i8R tl‘% ﬁ%‘l’l SlStI]E ta% on Otﬁlﬁ A%gk r@E&SéL}L s?ger blocks

123 or 124 move relative to each other to pro_|ect elther 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 el ectronics
chassis 130 which sits within the housing 102. The
second flex PCB 129 rmounts an infrared LED 131 for
roviding infrared radiation for projection onto the
NPaB+$¥%ce. An i mage sensor 132 is provided nounted on
the second flex PCB 129 for receiving refl ected
radi ati on fromthe surface. %ﬁe second flex PCB 129
al so pnu ts a aflo frequency chip 133, which
includes lﬁﬁﬁgﬁ?? ‘@4 and RIF receiver, and a

control | troll oper tlon of the
pen 10 1%1 %ge Fg &ﬂ?sﬂé‘“{” Eﬁ'ﬂlge%) rlgﬁf’“ﬁbl ded
cl earA Qtl.cglﬁit ﬂ&sﬁcBSiz‘i)slsV}ﬁohﬁlkd”orF Qleel QURE ¢ e&gs? lﬁr\g'nich sits within the

ects an I nfrared beam onto the surface an
hmi»ﬂlé‘%]é‘??v&e spoorblex FoRtI80 mpratsiapin§areS IR bY! fargpovidinpinfjared radiation for
prc@eb@mloyto\ﬂiersaiac&% nﬁiﬁgﬁ B@6dr 1316 pROIIRIGRRAES o debbRd 88QRINA129 for

L B B bt 6 i o
chip b3 avbicls intlodes hIERB a'FIISEW 20 RF atiger, 187 a goroller kidp tHNfor controlling

opé?ﬁif)ﬁ @ﬂ the];%g’ 1017k Bﬁtﬁ@bl&@l 185 (fﬁﬁ%&%ﬂ&he@ cgﬁ‘tpﬁagtfcy) s&%\%ﬂlﬁf tflescover

in the cambarrel 125 i n contact wt
0% Eﬂ‘}tpa‘zé‘#& an Agfrared perny PP the SUFAGH MY recsives IT%S P‘§° f%@ﬁ%géaensor 132.
Powd Gupplyt wies mmdctftﬂlea)bmﬁﬁi&tﬂﬁ'ﬂthé Sec@ddlt BCB N1BCH %ﬁt@i’yn:@ntﬁlﬁs 137

wh%{' Gre %%L&e%rvy thﬂ’l%l% %gr{eg gﬁL%Be?'I%%g,ng? coS ee%t%) 0 dtg% %%ery confacts %?7 and

nount's an |n r
theﬁﬁ’é)?%l BdeA thueg vplprechgespabletbitey P sipsl va@@rt@rmm ibrel 1§ i eomiact with

the lBﬂfenyJonth%5A1Y\ﬁﬁﬁtuﬁ|cﬁdﬁﬁﬁg dofd @4055 MJyﬂdﬁd ivie) the%Ecoﬁd“I‘fex ipBK 129 to enable

rtrlﬁﬁ$ 118 ﬁ ?{ﬁ % in order to ena

HED1 B IR £ By B BB & PR LED 143

andgnfrafed photdljodt et fpredateting dﬂ;il@exmant 8 the lcats bandeli 21 Ren eiliethé Rylus 120

or Iﬂbﬂ &gﬂ[‘l@ééq 184 ﬁseg ?otr Gt Jn'og:{glt 0 aglrenatdﬂgnn& 'og %Rh 1%?5% é‘ullge}applied
e Snla | aer % ocC ES

| ectors (not shown)” nount

to ﬂ.lez%"f%ﬁ By thopen niy P)%‘é’r*‘tyb‘i* 7ib 13 aths TR phptogiede 14 detests dighs from thg SRILED

143 vasvediedksrs {idesheRg mb@Bdoh tht BRled YR 109aniQ24.t 0 assi st
gripping the pen 10 1, and top 105 al so includes a
cl i p Rudtier griprpadd li4p pridrig2 brba ropieed tdviirdk tite@ndl 0p 0CkEhousifly, D2 to assist
. to ermne
R e B Ve o e A by R TR v, AT A
cartridge nib 119) by imaging, in the infi-ared
6.2SpecitpeNConaLikea of the surface in the vicinity of

the r’]‘h@pen lbl fseaﬁ%ggisto dgtg}ﬁg; %%Bélt%g og Rst drﬁli %{y@g}u% E?la%r emkt (ﬁxgidge

nearest | ocation tag, i's arranged cal
nib 4199 by pnagingy i thrialragedspersram. gp areaquhefsprng i vicétaof tharnity. Figecords
the Wkdtioh é!dtd‘l[ﬁ)nﬁﬁ& he@Bst lodhioR el abDR bk bddes cafctil!at@ thd aﬂtancgbﬁhe mb 121 or

s S S S e T b B et e
the dn@tatmt ¢fahe reh 9wt the dlbfbrntaz Higtanc: g eltk espretivdtdiskortivh Psetviieon the
imaBdfagChi p 133 and antenna 112 the pen 101 can transmt

the d|g|tal ink data (which 1is encrypted for security

and packagRRH @i 18f dbi 6d@Rd 110 R P&HM0 S S @ismb Bre BB ink data (which
a

i o R e et Gkt el ?S&HSF@H)'{O?%%@??P@P@W% s

for t of r
i nk Bn t\w u% Eg%e%?preg'efver thnﬁlﬁl%ﬁ mg HatTé{rzfls %ie as B és I{(ngﬁtfl S’Vhen
the eanléh movey Outu qﬁ &ngrl digitad infs dpth @rbuﬁqerrcbw@edtht genswb ftee @ @91t Grlcuitry

mclhdéka At rhidEd @ RiBfe it Bk @Y fol fopfx Mt S 2 Hnule& th%Eh motmn on the
pn g % the surface) and can be transmtted | ater.
sur ian -

ansmitted later.




-58- The controller chip 134 is nounted on the second
flex PCB 129 in the pen 101. Figure 10 is a block
diagramillustrating in nore detail the architecture
of the controller chip 134. Figure 10 al so shows
representations of the RF chip 133, the inmage sensor
132, the tri-color status LED 116, the IR
NPA151-8%i nation LED 13 1, the IR force sensor LED 143
and the force sensor photodégde 144. The pen
controller chip 134 includes®a controlling processor
145.,%@3 14g¥enables the exchange of data between
conponEFPEOGT ik B4 Egrupied mehe segondller $4B 129 in 4 pepel@h gure 10is a
blatd Flagnamdlillastrbiig ikifore AN bt Biteath® oaths @nirdled dﬂiﬂﬂdﬁi Filire 10 also shows
reﬁﬁ@ta‘a&st& tgé Ei’t ﬁl}) l%? n%? r;{,%g %hso% 13§ t%er: rtr?—@ogoe d_,%?)nYI%r Ehe IR

. e anal o % rom or cé’sensor
ilhningtiqnd Bl 131, dfiet %Ifor@us‘ijlﬁmPEDMﬁ ﬁnéﬁgéor@éﬂwmhmmmmce 152
|nterfaces mnth the image sensor 132. A transceiver

cont r GI°| RS} configher ghig lﬁ‘éé@l“ﬁeéﬁd“’&’i“i”é’l&lﬁmci%‘lf 14p-eBug| 146 enables the
exdhigt Lfi@ah bebwekm b@ipbiate ofhb horlh‘hl&r IaEp chi. Plad3Beryi CH and a 512 KB

DﬂArIUP Héqiﬁa alsg %glgﬁzed &nl éjgl t‘é digézg f nverter 49 Eseas g oro?aﬁeét e analog signal

I nduct & antenia £
ﬁo@élr?tf?f(éﬂ ﬂelPSPFg)hﬁbe@e é‘*s"d? adigigl g@mpht ur es and decodes

| ocation data fromtags fromthe surface via the

i mag eA‘é‘éY’}%“’o‘F“STSl?erfaﬁ‘i)Wg irriace iish theymage seesaHP- 4 RBEGHFroawroller
153 4hd base Omidrcidug 15hee Alchcluliddio intoficeantl the M’%hlp asiwHiANEh@S& an RF

clr&ﬂ%st anEl ﬁp gesonrtg‘rg Iar%lu% ucr{'(g'y {H6C AL ec?eg to tbaq]l%e d -

transcel ve ce (-40ML42z)

g energy. chﬂ%ﬁoc@s§Q4§ £a9§c‘n%§ ﬁlqrdecoﬂg Fochof G52 28 ta%s‘ligdrq tPe surface

gital transcelver caonponents (transceiver co
Vlal%esmﬁg?oselﬁarsléﬁ»mmr&fheéwetserfsrzuahow@l?ﬂag}é*t serels thei LEDa 1 {6 d &l and
143529 hindRs khoffesd Yadibdcomabdcatidn? B HORAND b4Bcade 153. Tt is a medium-

peﬂfo%ﬁgef(aloﬁﬂqzk Eeral-pmgosgkifs controller ASIC. Anal og RF

conponent s TSR RF resonators and

' ndu 0lthg 5§:cel§§)45aﬁ:§ta1 Q&QC%fvg%gm%£e$s%aé&R%r c%ﬁ@ollg 15§ IQlidpo'a,selztand

elnaesensorls ?rOXerHe ) .
c‘r‘i“lééé‘?)ﬁnﬁ%ﬁr?e‘tﬁ?r e Brolla ey {4 gehs 14KB IRedb 148 sesrintearated in 2
singlS cqptr@EILsEd. zhlylow Soutfpbiichta( REl c@6iit 891408 RES: PR bhdRuctd® 856) are

d a paper by Itakura, K T Nobusada, N
pm@edd]ﬁ%gsepabr% RE\C a[’yoshl and M Ozaki, "A I mnm 50k- Pi xel

I'T C(;i@e W&ns&e@§ @E}vaﬁ lgklﬁgty ?olumrzz?{yé}/_‘ﬁytu%mfych an image

| EEE Transactions on E ec ronic VI ces
senfg fapduged by Aftrashie Elsqronic Copppration asd fsiflessrilsdime paperterlakuse, K T
Nohij!adﬁ,elﬁ @kﬁﬁl@@) R \Nagablosﬂln aﬂdR\/IfOzJalh A 1 6tE-Pikdt PR £COf hnlaémgsor for

e i mg
i e S TR
209@nwltl<lhes mrcm@cﬂtedthﬁr@n by wtpreneep dith JAHB fitenOheltyper of ABIgCsch 4 may be
use® LR LScos %ﬁﬁl@@@éns§§ Fhémiil e bixé cRf daR gehtg re d:rn(%{ I‘lééy ﬂd‘n% on the

when t he pen is not in contact wmth a sur
resqlioR PAEEt es a dedlcated circuit 150 which nonitors

the force hot odi ode 144 and wa

cont P31 FErTESRTG 3Rl SRy dhisadGoreeran 3 Ropue o 101
is ngt/ip qentactTipith asadaco It in@neees v dedicateditingnii CAtvwah imonitolsahe force sensor
phou,moa&ﬁm $R0v-RA Mz Ragf: neY ma,' %ywevﬁsaﬁebyll o9 E&gp%g,ﬁ v

t el ephones, or alternatlve cen
i ndughg il tra%&'eleé?tdof(ﬂn&lﬁfég 1mg|&ﬁ)dens@c| SR04 norﬁglg/ used by

f d [1ision detection t
corfl B e PR SD b e SRR ST SR, pAyDd Segical (1SM)

band, and uses frequency hopping and collision detection to provide interference-free communication.




-59- In an alternative enbodi nent, the pen

i ncorporates an Infrared Data Association (IrDA)

interface for short-range comuni cation with a base

station or netpage printer. The pen nmay be connected

by wires to a printer, but this does Iimt is

useful ness. In a further enbodi nent, the pen 101
NPARdPBdes a pair of orthogonal accel eroneters nounted

in the normal plane of the pen 101 axis. The

acceleroneters 190 are shomﬁ In Figures 9 and 10 in

ghost I ine. Eq rovi sion of the accel eroneters

enabl Iélsm’t FroatiFsY dﬁ‘gﬂtt thgpey fsorpsies 139 1intrasedsidais Asspgitipn DA
intpificouhon-ehgercameichiiyn Svith & BeestdtioC@etpage privgs Theheh @MF RGonnected
by s b Qe B0k iR ek, PR AALD! €0 at a | ower rate. Each

| ocat | t’ag can then i1dentify an object of

inter ﬁ%tﬁlrﬂla'teHﬁ&dltﬁeﬂﬁﬂle %nﬁ@ﬁinglhcgpa 28 of ot faéglg'omé: Q¢ mounted in
exa b ect is a user interface I np

i f
thee*}f’aﬁ Rpte oS ty. Pe%lﬂé&ﬁﬁaﬂla AESEPTOBHgTS l%ﬂrf’éwh?mmt%re$ baresir 10 in ghost
oudigch | ocation tag wthin the area of the input

el enent can directly identify the input elenent. The
accel Brarivoim nthsaseedabrisierstehablea thisenbrdpmet @itts peml 08 aclanse faotion
wﬂhg\ﬁ réferéi‘lEEjto Xmﬂ!:er I%ﬁdncf@ all&vmé tﬁg l@&{l&ttggg t&/ﬂe sﬁnlﬁegsap;l%&rertrge Each

rO uce an i nstantaneous velocit
1°°ﬁf69§ .tetguﬂa ﬁa“ thep jfopsify 1‘&'é’b1§‘ft &F ptisgy rﬂﬁ@@hﬂﬂ.&@ﬁlt@p on fpsusfpce diopexpraple, if
therudjectdarOmer, int@fabey/infue bladidni/e.g, pﬂﬁinfnhrﬂl'bﬁttdﬁl) €h3n he g 8 5@ location tag
w1§ﬁ1$he%%% gﬁﬂleq{lp%gelen&ttcano&‘l rg%lé Pdo ﬁcf r11’y (9 11111 ult Qt eeg{ ation

accumul ates ‘errors cceleration,

accel Rl ORRicEkisn w@h@@w Yhehaﬁ(\/e?ercj?ﬂegﬂ 15%%&' weh@sz an@aifel8ns is

time duration of a stroke, over which erro
integeated pifh spngct g Emegpppquce an insjoptanooysyrelosiy wﬂmp@tmz-smu PTI ON

71P| The vertically nt ed pet pa
wal | pér:gl At erRt %gg_lposmnc% B Pk 5Pt g’é" n‘ﬁ‘rggativﬁ p‘ﬁi“@‘ﬁr"@t%Tf stroke

are| wealeyiptedn tAdthovgh prvgitien dinegkagivnt ercdumdiaed zerdrs Mipdika  st8dcih gacceleration,
aclREXS dyp%ﬁhavé\/ﬁ‘ %1'1 Jm@&aimg rdn@ttheetﬂlgzl ReRioP 02 SRY. G0 wift errors
shown i n Fi gures 2a. It uses a stral g%t pape
ac‘ﬁ‘&l‘lﬁe\)\ﬁ*w t he paper 604 paSSI ng through the dupl exed
print engines 602 and 603 which print both sides of a
sheet I I nfuII color and wth full
7 bl ee Eibmﬁﬁk@ig@%’?%’?ﬁ I ng assenbly 605 applies a
Ftrl%of 'gblue al ong one edge of each printed sheet,
allo SRYECNGGhere to the previous sheet when
pres 3@6 vergeilyrmpunted netpage gvalipriater € iy stiopvp Ally Isgsemiled in Figure 11. It

prﬂ@w@abn L@fbigAéV\ﬂieﬁ Phe@i@ sicAREl6ked Bt DibfkiDe t&{gf%@ 6o %nd 603, as
shee hundred sheets. The repl aceabl e ink

ever

Shod Py 1%%%?% Bt P ATHSOGRPE PPS WHLBY Berf0f passing through the

dudhspd @ioeehgipesi 602 andeiog iwhiel prith dsth kila dd e sifet AlinuBdhadillR i fufl @blor and
WitEFJ g fixative, adhesive, and cyan, nagenta, yellow,
and infrared inks. The cartridge al so contains

a m %ﬂnt@gra[‘l b]fll&].llé ﬁfemblp 6@5 f!ﬂﬁr%?a EH% (g‘lgﬁ‘lg alon fie mgg(;fgacﬁglrmted sheet,
filter interfaces with an air n‘&é I nsid
allaying it t@ pdhgre fo the prgveus ghge) Whﬁrirﬂf%“earaéa\ﬂ Jhip pregtes adigal hpynd depument
61& which cirhngt hetddSest Honpéne Wieetio detgHl BiiSre@fhedld. Cr 0 parti cl es

into the MenjetTM printheads 350 which m ght otherw se
NPA15he 8@laceable ink cartridge 627, shown in Figure 13 coupled with the duplexed print

engines, has bladders or chambers for storing fixative, adhesive, and cyan, magenta, yellow, black and
infrared inks. The cartridge also contains a micro air filter in a base molding. The micro air filter
interfaces with an air pump 638 inside the printer via a hose 639. This provides filtered air to the

printheads to prevent ingress of micro particles into the Memjet™ printheads 350 which might otherwise




-60- clog the printhead nozzles. By incorporating the

air filter within the cartridge, the operational life

of the filter is effectively linked to the life of

the cartridge. The ink cartridge is a fully recyclable

product wwth a capacity for printing and gl uing 3000

pages (1500 sheets). Referring to Figure 12, the
NPh6-8Fi zed nmedi a pick-up roller assenbly 626 pushes the

top sheet directly fron1thﬁ nmedi a tray past a paper

sensor on the first print e %Fne 602 into the dupl exed

ri nt head assenbly. ' two MenrjetTm print

"“’éﬁ‘g Pﬁ‘BfEGaé 89725 8 gesPastiag g Efﬁﬁlé@a ""F‘H" the, C%fﬁ%s%@)eia fingli lifigof the
filpdgjefeentvela linled taftheg ik @titic (Dﬂ'trﬁgeO'lﬁge ik verasied @b @MY rePRRABE product with a

cmﬁﬁ mg£ﬂgﬁggﬁﬁmg§aﬁ %fﬂg&) nto the first print

ed pi ck-up rollers 626.
Th € pﬁe?‘érﬁﬂgqg F@ﬁ}g 15 bk ﬁlofaflzeti Hl@dlpﬂaﬁ[p r@gﬁaskeﬁbg%%&%egﬁg top sheet

full bl eed ﬁrlntln commences. Frxative 18
dirggtiy fipm 15 anseia 13y Rag 2 AP SERSGF R ¢freiliFst prinbengine pi2dne thpé%mgu Nemjet™

prifihd¥e assa_lﬂ'ﬁy ﬂ'ﬂ@% I\@ﬁijett@ ﬁlﬁtﬁ:nélhe@ $h2 %ﬁ%?&ra—moﬂﬁédnﬁ afSPb in-line
| SpPIl Ke
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assénibnsdost s of a controlling processor 750, a
factory-installed or field-installed network
interface nodul e 625, a radi o transceiver (transceiver

7.2cont MBINTER CONGBOLLERARGHNECTURPALS 1- SG

The netpage printer controller consists of a controlling processor 750, a factory-installed or

field-installed network interface module 625, a radio transceiver (transceiver controller 753, baseband




-61- circuit 754, RF circuit 755, and RF resonators
and i nductors 756), dual raster image processor (RIP)
DSPs 757, dupl exed print engine controllers 760a and
760b, flash nenory 658, and 64MB of DRAM 657, as
illustrated in Figure 14. The controlling processor
handl es comuni cation with the network 19 and with
NPABESBP wirel ess netpage pens 101, senses the help
button 617, controls the usg{ interface LEDs 613-616,
and feeds and synchronizes the RIP DSPs 757 and print
3}4 contr%#aers 760. It caonsists_of
C“ﬂg SR Eeh el &F TGerr s drAtHers 56k delﬁldﬁﬁteae%g gocessor (RIP)
DSPh&57¢ dupteral printnagzipr @owsis 7602504 Db Baiogs658) 4nll 641MB of DRAM
fﬁﬁggm&ngggh gm.gpntrollers 760 via a high-speed seri al
us 659. T RI P DSPs rasterize and conpress page
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conmponents (RF circuit 755 and RF resonators and

i nduckhe pentét sGirodare flh mencke d54 wlda s apiaraat fer Uofh tehirg@eséd 250 and
theB@Fs ‘B@tawglkas cJ)n%Exﬁz(t{ 1"{18 glgl) 1e§ ?Dﬁﬁdmsme%% 59&%{)0&' A C e
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Interface 751 an
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NPAl 51 -SG -62- The printer controller optionally

i ncorporates an Infrared Data Association (IrDA)

interface for receiving data "squirted" from devices

such as netpage caneras. In an alternative enbodi nent,

the printer uses the IrDA interface for short-range

comruni cation with suitably configured rietpage pens.
NP15559 RASTERI ZATI ON AND PRI NTI NG Once the main

processor 750 has received d verified the docunent's

page | ayouts and page objects, it runs the

appro rlate Rl P sof t ware on the DSPs 757. The DSPs 757

raste f@m@'8ﬂ“ﬂ§d@“ﬁ%@%¥$ﬂ?ﬁ@ﬁmhﬂ@“%bﬂ%ﬁ%@@mPﬂeaﬂ”UImmﬁwe
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data content of each tag Is generated during
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o O SSR0A0 ISRE B0 LA BERS RO e
M38Fi nt engi ne controller 760 stores the oonpressed page

|nagﬁ§|n its |ocal nenorg and starts the page

expark? BYT5hARoh e R rabeer FBtnpsRjes kel i gt ey of sbout
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R U e R e 5
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°°n§‘§lffsafr5° ATy ipifpEinegggroller 769 %I?fﬁ“a‘P%COQP’E‘@dd@W iigrgdocalmenory,
andstaaditkapyage e@zmki{m adhd ﬁamngjlﬁpbﬂﬁkel’age %@&smﬁ:ﬁrﬁlﬁﬁﬁtﬁgﬂs p:pehnéd because it is

a cust.omtitag encoaer
un[gagéécfaf t9 Q:?rl:: 9§4 —lelillnl (%(\@7]@&1{ P]a % Im?%e?m

ade or ma a custom
interface 768 to the MerojetTM pri nt head 350. The

zzprianﬁogh@ﬁEggﬁkggkker 360 operates in a double

buf f g4, e Ls . load

Dot EIBRARG s BAAR0T9R 3 ph Q0L A0 R e
speqsir IBGE biPdIsgrial ytstlece 67Pa @ staidgrd JBEG décpdeny 63DRAMAFS Giraind Fax decoder

764pza&1&ad hidneWtGRpdsi? ulf 168t SAGH RS el Haf FeR! 4 18E 1oQ<!1e9{%l-rhaﬂ§ unit 767,
%as finished printing, the page | ust

t.h
mmﬁB%ﬁ@H”%@”%%ﬁﬁF@ﬂ“ﬂﬂ?P@”%%ﬁ@ﬁ%% page i s | oaded. The
f t th [ 763) th
oy S RSP RE e I Bl Vs e e

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.

The first stage of the pipeline expands (at 763) the JPEG-compressed contone CMYK layer,




-63- expands (at 764) the G oup 4 Fax-conpressed

bi -l evel black |ayer, and renders (at 766) the

bi -1 evel netpage tag |ayer according to the tag

format defined in section 1.2, all in parallel. The

second stage dithers (at 765) the contone CWYK | ayer

and conposites (at 765) the bi-level black |ayer over
NFAKESGresul ting bi-1evel CATYK |ayer. The resul tant

bi -1 evel CMYK+lI R dot data |§ buffered and formatted

(at 767) for printing on t % Menj et Tm print head 350

vig @ %%t l'ine buffers. Mbst of these line buffers
g @108t B Gr%lp @Bt BHpRhRck ver, o ygnders (3 766) the bi-level
nefpage rdgslayeh&cgiing ®hiknne ftmo tefthed inavdibn d@talldﬂb.ﬂallel The second stage
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Ny The el st minrgihe S Shomtelast Aleveh gy dgty fincluding
ﬁxg:ﬂ'a)ew at Bemjeiteprinthagl 35y Vigths prgiivdd ifdBconrto the shared
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cofofndlsc@ber HOBR 69Pk76. | N the 12" versions of the

net page printer, the two print engines each prints 45
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OPRYAE TABIng of e Mpajey]™ B‘ﬁnfheii‘lhvbiiﬂbié the custenttdesiem mtoseds 3hidizbi | | s
directly to the user's netpage printer. Such docunents
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i nter ow s irlustra as a coft
pregiens rpetpttlishedl ipppestt mpjhodscermanten @l new powsat CArdcamrtaﬂ tillagnd Gubmit the
payingdi cates that the target docunent is printed as a

result of the user pressing the correspondi ng conmand

button on the source page. Sone command arrows are
8.1] abelArPaigcamion IDiacramh Konenconmmands separ at ed by sl ashes

( PS)Eachl Applicadh uhg ididiAte MW isQMBurRy & REofRB& Il d@glme s linked by
nds causes the t ﬁ%et docunent to be print ed

compip BUGH MO Fo¥ <5‘FH‘PH Bat fhg (prgetdpayment s préntpdas & EsFAlkph the user
presng boworredphreling tynphapdibitiyn drathessodtd fagd. Bade cBinlfrd @k dwe Gile Sabelled with

mulh{ﬁéagoﬁﬁlﬂax%@separated by slashes (‘/’s), indicating that any one of the specified commands causes
the target document to be printed. Although multiple commands may label the same command aATowW,

they typically have different side-effects.




-64- In application terns, it is inportant to

di sti ngui sh between net page docunents and net page

forms. Docunents contain printed information, as well

as conmand buttons which can be pressed by the user

to request further information or some other action.

Fornms, in addition to behaving |like normal docunents,
NP315¢8C cont ain input fields which can be filled in by

t he user. Bey provi de the i__aﬁ/stemwlth a data input

rrechanl sm is also useful to distinguish between

docu V\Ihl ch contain generic _information and

clocunBPRISHRT ISt G Gl b B dopiess and netpsge
forpia Mocgnshi@a conkant pein@d tifoamatig hyvedins tdinandiS@6ns &ABh eHA be pressed by the
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pu [ications suc gazi nes
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datEGﬁrIﬂiB n{éﬁl)imﬁﬂ S)(3) 133ﬁsopﬁs%fup b BittBGuish befekdl chﬂﬂentsf Which contain generrc
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i a5 A REG TEFmAG, PRI to Ragichy lgtarﬁm{ww the
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including, 6?@@%98 %érﬁptlplae&a@sep@mtwdgw pre-priged whlmn‘a Thys m@mécourse

alsdl B&')glzﬁ'&ﬁt‘éd &Qﬁb—ﬂyﬂ)ygﬁfé@ﬁge Grihte Me%lse t@uddxsﬁtﬁueﬁao ©6d] gﬂeéﬁfic documents

ol AR iR Curp S S5 BPOFit s PPt o el e o
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laygu?s Vo %1 u% Gay & r\gagus £l %Ht f el d% h
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inférbtBh b%c Riptdt OUY 998, PRAE BucddR d9'?‘t gggﬂietcbrﬂha%dsc%?gﬁaggerknkai text

an d ment which is duplcate I's shown w't
or h all but the main di agram whi ch defines it.

8.2 RAYMENTS . E The.pa ts. obj ect nodel L

r evol‘@ées PSR a?x%?vr Ilsetf%ke'& ﬂ%ﬁ%éﬁgﬂ %ﬁa?? » A rop et which is
duphepgedéssheym vith dishdgliohflisgs in5l) Outiitgsnain disgiagyundich dkgingsiitf | er and

a name. Each custoner 501 is related to a particular

biller 500, and has an identifier 65 which is unique

8.2 t hiPAYYRES OBMSEMEPEY he particul ar biller. The

cust ditepayinehtsghjegtanoidheevelves argunidd billery cubthreers pif$ dnd aillipayments.

user 805, as allocated by a registration server. Each

cust AR by P09 disr o wninwe Sdeatifica ond & ame Eacbtqysiepest 38k s 18196d 1o a

parlidil]ai Higer BO0] 4n€ thas aﬁ\ld&&itﬁm hidB B kniQ @ Kithi@ the E@Fe Reqine) ﬁa[rtlcuﬂf’mg’er The
ers

B 55 B P H0ER FrSH S S Sl o B e
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c ust @mrcuaaﬁler @mﬁhetalal ﬂlﬁfry oﬁ&%&aﬁletﬁodd Gbﬂ Wen Bk holie ttﬂ@%re and
d " ? dat e d e ﬁgo# Each bill paynent
oo s RS Bt R b bHaTambE e PTG or ¢ he
pay n%%h bll]t iﬁ? 15\!? éﬁ%%t%d \%1% one customer and one biller, and has a unique bill aumber, a

due date, and a due amount,

Each bill payment 503 has a unique payment number, the date and time of the payment, the




-65- anmount paid, and a recei pt nunber. Each bil
paynent 503 has associated with it a paynent nethod
504. \When the SET paynent nethod 506 is used, the
correspondi ng SET paynent card 821 linked to the user
is used to nmake paynent according to the normal SET
protocol. Wen the paynent card paynent nethod 505 is
NPG®E8C the specified paynent card is used to nake
paynment according to the no%gal prot ocol between the
biller and their acquiring nk or institution which

handl s the . artlcular aynent card type. The Bil
e ?%d ad?c Sugpes PR e h‘Fﬁ“F‘i"’ﬁ‘iﬁ‘r"%‘h 5@ paymgntethod 504.
PAY REA eljvered to
user dirt ect y Pf ymef%h CE%@tlsp“%‘J g fpg? ogﬁ RESPef&ard B21 lnked
to @epﬁel&ﬁevsefbtﬂvhke@@gwnt atmglmgmﬂmhonmbslﬁmrots@t vi ce. A
typical bill 507 507a includes a section expl aining
t he d¥Peti thearpyBaaraeRayBaOmeiRad; 398 isweed: the spegifidd paymepecard is used to

mak©pafhend itosiiihg @ 4R naidl prii@oRRWIBRNEe Hﬂlléﬁarﬂ%@ -acqﬂﬁﬁg Bt br institution
f the customer's previously

Wm&ﬁ%me5£%%g?a%€9ﬂgg§mgﬂ‘fyplcal bill 507 507a i s shown
in Fi ﬂ*é'hﬁf?a?x‘gen@@gssﬁ% d%%h%%%(ﬁg%éﬁms a_payment card,
or enters a new pay car used for paynent,
signs the formw th their netpage pen, and presses

8.3 he tHapmel¥e\WzedmidrPRce The user is identified by the
net p azg Bl nﬁ?&: cg%reh 'fb%yusé’? ﬁgec{'f)?ﬂo g’%l:[ EQI%F:% &Lt%ﬁ:is e atblf':I I&querf(d through

verified from netpage records € 'us
the npgmaliostliHiEs- t he bill is re- prlnted When the paynent
508 is pr iinted, as sh

ete. t R
o B B o S R S drmionine e fHnBt itk 91 oatmeg e
bills bheweiali amotit gurr and 5he1pay1ﬁ‘£@\|ﬂil.eU8ieORhe bilh@ls@ melgdnt lishofand ¢uetBmer’s
prebi@t?ﬁly%&%‘}aﬁ%ﬁtcﬁ&{hgﬁdﬁﬁdpﬁﬁ bffjl%f)‘ﬁg 0%!1? ghow rn?? e?%ze ?éj

enbodi ment an er of specific a

e nbOdl"h@ﬁié? SelectERPRME: cardl, tor Whdrd 2 RE p%@r[%ﬁt%%'d% ﬁeqisglyfoxtpla%ﬁe signs

" |II$ﬂ§1n the relevant flelds hat a nunper of
B YT ST PEPRELRCP-raRY I?YFFQES#%H?W?&QH%J@F Ficeifdpgpified by the netpage
perhi$ they e ing wid the sgghahoe is Faifibd fvint deipagetrdterdsgisr i t and scope
of the present invention. Accordingly, it wll be
underiEtheeser clitkarRasti Eormpthediltis romrinted. not i nt ended to be
limted to the specific enbodi nents described in the
pr es eHien SH BBFFH ELPTRIAS 2 Pt berPig 08 b etttedhtsshown in Figure 54.
i ncor.po ed b ross-reference ags a proprlate The
scope 8?1 tpﬁ%nef“?/{\/ H’lter'% flow Is ﬁ‘l"? g ted by the
attached cl ai ns. NPA151- SG -66- CLAIMS 1. A system for

cofi®l@aBbing paynent of bills, the system conprising: a
printer for, pri | ptin a bill containing

"t oraeleart e G e e il dlrerep dy freronh amg e
nunghax ef spevificcaiternatige ethbodimeitsl dotvirtey iokilltta epfrbdiated cm dhoad skaited in the
relelvﬁﬁﬁé:lds%?a ﬁlﬁfb@rro? D& eﬂ%dﬂﬁemg,fdif%enﬁg @dnl tlhOSe 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 docurnents incorporated by cross-reference as appropriate. The scope of the invention is only

limited by the attached claims.




the printer being arranged to print the coded data in
infrared absorptive ink on the surface; an infrared
sensitive optical sensing device for sensing the coded
data so as to read indicating data encoded by at
| east some of the coded data, the indicating data
being indicative of the identity of the bill and a
NPABEP®i on of the sensing device relative to the bill
and a conputer systemfor rgéeiving t he indicating
data sensed by the sensing device so as to identify
cn%@y%gast one paraneter relating to the requested
2. The systemof claim| wherein said at
| east one paraneter relating to the requested paynent
is 3s S one.of the bill. 3.
L The sy%% éénllm%}(;) 'Ing?allﬁn fntt \A#nbgl?etflensyit%m COMPNIEL S device is
arr ar&gﬁﬂté ®or PHARE, bi 8 l[pr:ﬁ% qqplt c % 'ﬂfgrrrla{? i b[%: a_requested
£ the d Fhe sys

usi ng | east _some o code
Palﬁfeﬂt@fl%?%‘?q dafftingicaiivg of Hedegingf tFngﬂ&@WE?é leé% PR ranceloa of th bil,
thefpéifier bding) grah R @ tol piierikid cbded Qfita B infilRRA SRGptive R oS BERHLRY
systemreceiving the data regarding the identity of
t he peindard fensdtive bitical s@wisg degice fesehdig drvdded datng 4 R réadtiglicating
t o
s el Pl ol Wi oD gk 8 O ihind 1 1B B B2 ey or e
bil aé‘é%?"“&?fé"f&é PERFiRg @ched’P]attVﬁ & theiflienk ed payne nt | s
selected fromthe grq conprising an_act
par afesPBPIS YR & “’é‘%gt tB"d indicating ﬂ"’cta seaiqd Bbth 6??5““5 device so as to
idepdy @it ene ppfamttireclating guiestqpekieppyyment , a t ext paraneter
of the requested paynent, or an authorization
paraneter of the requested paynent. 6. The system of
cIa|n15 wherein the action paraneter of the requested
2 pay mehg svptem eflaiig { whersin gifhat lepsbong pEETFicE BipRg te fha gpquested payment is
assbeapd@sth bingstiohadongndayhewmi be nmade, specifying a paynent
amount, or resetting the bill to an original state.
NPA151- SG -67- 7. The systemof claim5 wherein the
optlon paranmeter is associated with at |east one of
- car diBt Yeem pfgisin 1 wheyainthe seping Hoydre isorrangpddil bepsedta mgvetnyms eelative to
ﬂmamu&&@ﬂ&%ﬁ&ﬁﬁbﬂﬁe&ﬁ@mﬁﬁ5 wherein the text paraneter is
associated with at | east one of a cardhol der nane, an
anount paid, or a card expiry date. 9. The system of
claim5 wherein the authorization paraneter is
4. assodhatveen o ¢ldimpayheesin the seatingoleiizcadontaing dafa0regaiidivg tsyiddnatnof a
perth, 6 SinfPhrkr é%‘r@ﬁ eacawﬁme Ign &Iga&xn@@lx Imfeﬁmt BGhHELESn flom the sensing

mar ki ng ni b. st em of wher'ei n

devicg ﬁ‘gjl“ﬁ‘@g HistA fﬁcé“‘if"oth? ‘S‘fnﬂ cafigpeohthp Weaﬁ ﬁfeé’aﬁm?t?fh i mparts a
uni que identity to the sensing device and identifies
it as being associated with a particular person. 12.

3. The Fied ?s@éﬁ]& lb&i f&;ﬂl}eh G I%Et%ié &?ﬂﬁ]ﬁ 1!0q' & {eguestec? ra%%er}xgls sellected

prin
ﬂmfl lmetaffélp cerping & wgorapa&meﬁb@fsthe lfewstfrde@mng ar option parameter of the

reqﬁe&Ed' pMiaR| LtckiOfiRmbte0f EARRuestEd ﬁaﬁn&@%%@%ﬁ%nzﬁ@rp BardMetel of the
'rﬂwﬁ@ﬂ% retrievable by using its 1dentity as included in

84 dat a.

6. The system of claim 5 wherein the action parameter of the requested payment is selected from
the group comprising requesting that payment be made, specifying a payment amount, or resetting the bill

to an original state.




15. The systemof claiml wherein, to cater for a bil
printed on nultiple pages, the printer includes a
bi nder for binding the pages.
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7. The system of claim 5 wherein the option parameter is associated with at least onc of

cardholder name, payment method, or credit card type.

8. The system of claim 5 wherein the text parameter is associated with at least one of a

cardholder name, an amount paid, or a card expiry date.

9. The system of claim 5 wherein the authorization parameter is associated with payment
authorization.

10. The system of claim 1 wherein the sensing device includes a marking nib.

11. The system of claim 1 wherein the sensing device contains identity data which imparts a -

unique identity to the sensing device and identifies it as being associated with a particular person.

12. The system of claim 1 wherein the printer is arranged to print the bill on demand.

14. The system of claim 1 further comprising a database for keeping a retrievable record of each

bill generated, each bill being retrievable by using its identity as included in its coded data.

15. The system of claim 1 wherein, to cater for a bill printed on multiple pages, the printer

includes a binder for binding the pages.




