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in the context of a surface-based interface which allows a user to ]
interact with networked information in a conputer system Although the t
invention will largely be described herlein with reference to thlshusef |Id
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%recewmg,ﬂthe computer system, indicating data and movement data from a sensing

Presently, there is concern over the security of transactions conducted via
conputer systens, such as credit card transactions via the Internet.
Irrespective of whether this concern is well- supported, nmany users prefer
the concept of manually signing their name when authorizing transactions,
and particularly those involving noney. Part of this is based on the

physi cal nature of a signature conpared to, for exanple, entry of a
personal identification nunber (PIN). ¥n particular, anyone who obtains
anot her person's PINin relation to, for exanple, a bank account can

i npersonate that person with respect to the bank account. However, it is
relatively difficult to successfully forge an average user's signature.
Not wi t hst andi ng this, paper-based recording of signature information |acks
many of the advantages of conput eBABKS&OUNEcor ding, such as online

ver i fication of Egnpl wse is dRaoss. nSUMRY ChJYENTIANLAGE g Lo a

first aspec% of the i tion, there is provided a nethod to en e a user
to interdtt WitH R thf“ FrRAtioRs e AP EretPRetide Y aweher s coprsmdnivallt i | i zi ng
a formpr |srmpe1ttd,ontam/ ascsUpréfac ehe cohdept BmmmmmbIMgngeﬁ b RAREA Qlﬂhdhﬁllgat| ng to
t he conputgl cﬁggstm r. hav c dat.a tive

signature field rel giﬁ}lcr?éan?tgﬁ#r%%%% Egr so? vflalsre gscd °ﬁ&eﬁg¥sﬁ%d‘at|“ﬁ8 :hdl ng the
st eps of : SEHIER/TEPHEL tohlr premplet iy h‘éﬂ pestopal ideatifisetion mybet BREN)C bnpuicear; syst em

i ndi cat i n@nydhtt who@BEindEAVEFPREonE\HNR irf 11BN Fo, BR BSmPH., 2 b‘iﬁé’dc&ﬁm IdiEpdfagicat i ng
t he rmverrent data i ndi catl ve of

datalndl&%tlvea the g&@ re field,

novement of the SEner §*° C‘i”lé‘ftaﬁ‘i“(ﬂéer’t“ds rehtivep dithyult forucceshildy fage evi ce,
when pl acedragpesedy signgthry. Notwidhbtatding ehid, @aﬂsh&sﬁllrgzﬁﬁltng bEsigna@teGuforg@itanaks Nng t he
odeq ay Daf2benbasall of SARPRLL Akl TuaCNoLIR BhinkR3D b JBRNR, Ot h°

coded data and substan si mul t aneoust y generati ng- dat a;

—=ard-i dei’l‘l“f“?’ﬁ ng; -in- the conput er—system-and-fromthe-i-ndi-cating-data;the-

signature field, and operating the conputer software at |east partially in
i gnature Tield, Preferaply, VUM BYEMIEN O Ldes The step of
verifying that férerdmeventsritasidatiofthe epentise tics is @oviAdwkihid ©BraSlegnat wr e of the
user. Pr e&@faé%ﬂ{ coﬂ;ﬂﬁér {oebyt rl.ﬁﬁlf?fﬁta o teyggt%m%gﬁ{nzta%%lnpmtecp en.?otaI ﬁlfn)f ! ng the

in

user, R’ eferably by usingt verrent ernative
addi t | on émf“i““t‘“gt“g é%f?f@éttmﬁﬁlé‘fnért‘alﬁ‘%efomﬁ‘é?fﬁ@‘gﬁﬁt: the syifasp heyfingroodad d@tang, in

t he corrpudmnvesys mgrmurafmdaeutmgto&&tdomu@fso&mﬂ th&h@AMdatind1u@ihg hbRepsEr - I N a
particularly prﬁqu({ug |, emho i Lment, the first aspect i nc% udes the step of
receiving, in-t rrpu er systeém data from storage nmeans of the.

device,  the indicating - data- indicative- of -the -signature - field, the -movement -data -indicative -of

movement of the sensing device relative to the form, the sensing device, when placed operatively

relative to the Slgnature i eld geﬂel'atlng the mdlcatmg data based at least pattlany ofn seﬁsmg at’ Ieasf U

. some of the coded data and substantially simultaneously generating the movement. data;.and.

identifying, in the computer system and from the indicating data, the signature field, and

operating the computer software at least partially in reliance on the movement data and on
instructions associated with the signature field.

Preferably, the first aspect includes the step of verifying that the movement data represents

a handwritten signature of the user.

Preferably, the first aspect includes the step of identifying the user, more preferably by

using the movement data.

--------- Alternatively; or in-addition; the first aspect preferably includes the step of réceiving, il the
computer system, data indicative of the identity of the user. In a particularly preferred embodiment,

the first aspect includes the step of receiving, in the computer system, data from storage means of the
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sensing device, the data being indicative of the identity of the user. In a
preferred form the first aspect includes the step of generating, in the
conput er system and using a signature key of the user, a digital signature
of digital content related to the conputer software. Preferably, this

i ncludes the steps of generating a fixed | ength hash based on the digital
content and encrypting the hash in accordance with the signature key after
the signature has been verified, theréby generating the digital signature.
Preferably, the signature field is associated with a visible signature zone
defined on the interface surface. According to a second aspect of the

i nventi 0n1seﬁéﬂ%rd@weesthp&aﬁ\ﬂeﬂger@au%é’rﬁtﬂﬁqaetlﬁgotqﬁlquérl ng a user to interact with
conputer software running Tn a conputer systemutilizing a formprinted
onto a surface, I%%effrﬁﬁ%?@ﬁ&? ﬁr&flaﬁlg':tluﬁi‘lé?srﬁlﬁtsieb?f gerskating, fnghetcompiitee ssempUL er

so:‘ t ;Nar e, tatnh?ﬁﬁgﬂ ﬁ@ﬁ&{ch&y oN@e eﬁﬂledhgqtats@gnathrt@df Gigtal lt/&raeﬁcfre@teoﬂogﬂaaéohﬁ el 1 €l ?
relating to.the go e stem_I ncl udin acorrpuer system
whi ch: recaryas ?nptlpdi(s:llé‘td;]ﬁ %é%ls@"eafms ?ffﬁ?’é fﬁ‘?“??rr?“éths}’é%shl"?‘?ej o &g idighal t he

i ndi cat i ngrontert and pmdpt@atthev!eslnh agcosiagpn atitrie dignetlud keyehfet e giglatird e begnput er
sof tware %ﬁfﬂ@é@@éneg&{g%edlﬁgl ye of rmovement of the sensing device
relative to the f € sensin evice, when placed operatively relative
to the signatureP ‘Ff"’g’]ﬁ m@%ﬁ’é@ﬁtﬁciﬁ‘:ﬁﬁ@q‘%dﬁ@aﬁ% denptre pensaldfingd on fheast
partial |y inefssesndisag at | east some of the coded data and substantially

Si rrultaneougif enéa‘_‘r:atcI E%Frmverren dat a; 8ent|f| s, fromthe

i ndi cating dat &, tahestlmgna frob tej 1myepfion, there S epvide §Sﬁ’ﬁeé“ b sbiner® S war e at
| east par tihterpdt yﬂﬂbm@e@nﬂwaed uenigen o cpoiphier mmmmgaﬁbaﬁammmbmomsﬁrfau@t i ons
associ at e%e%ﬁrmkﬂengtnﬁﬂa&tfdﬁ ?eﬂuhﬂod ure% Aot | Es&ﬁ%‘%ﬁa%gh fhed g, t hi rd

aspects, the co ute stemis con e novenent
data r epr FEATE o5 ‘Flﬁf%nwﬁﬁa?%ﬂ“@rﬁ’ﬁwﬂﬁéhﬁwm@ﬂ@gerabI y; the

conmput er systemalcs:nmmﬁiw@uﬁ»ﬁﬁhto identify the user, nore preferably by

usi ng the novenent d referred for of the second aspect t he
conputer systemis c%%l elsglﬁﬁcélﬁﬂgt%tarmé‘gef’\’?émggfoﬁ' 2 e B éﬂdgftﬁ% “¥entity
of the user. Mpindicyivefos aadigngturet febd Gbnwtoeﬂlesyrsm\WnsoféNamomﬂngumﬂt'dmarecel ve

data from stor amcm@ersm@femgnh@meeaéhgge&evaaee mh@@onqera@segeg Ak 3& gative of
user. In preferred enbodi nents of the Second aspect,

the identity of
t he conput er syB’%‘?&"P?"t’é"E}ﬁﬁl"é‘u‘f dhe gege fild, §‘i“§“ﬁt§1gd?eem‘l’é@§l“&ﬂa*at%d&éer to
generate a di gi teadt poiiginat smengOd lodit Grhicadf dpalied hta b sabstekialp sihieneamput er

h in

software. Pref eéglprg%.g& he, er systemis confl gured to generate a fixed

been Meri-fi.ed,

“thereby-to ge nerate oﬁehﬁeq d’!e@brﬁ;ﬁ{er &'ﬁ@'ﬁaﬁuéa@t partlally based orrreliance-on-the-movement

data and instructions associated with the signature field.

Preferably, 1 the ‘Second nd third aspects “the computer System is confij gured to venfy
_-that the movement data represents a handwntten srgnature of the user, ...

~using the movement data.

In preferred forms of the second aspect, the computer system is configured to receive data

indicative of the identity of the user. More preferably, the computer system is configured to receive

data from storage means of the sensing device, the data being indicative of the identity of the user.

in preferred embodunents of the second aspect, the eomputer system is conﬁgured to use a

- Signature key of the user-to- oenerate a. dlgltal srgnature of d1g1ta1 content related.to. the.computer

- software. Preferably; the computer system is configured to generate a fixed length hash based on'the -~~~ =~~~

—digital-content-and-to-enerypt-the-hash-in-aceordance-with-the-signature key after-the signature has -~ -

been verified, thereby to generate the digital signature.
NPX028-SG




NPX028-SG 4 Preferably, the signature field is associated with a visible
signature zone defined on the interface surface. In a particularly
preferred form coded data is provided in the formof tags printed onto a
pi ece of paper, the tags being configured to be read by a sensing device in
the formof an optical sensing stylus. The tags are preferably printed
using an ink that absorbs near infrared |light but is substantially
invisible to a human viewer under nor rfal | ighting conditions. When a user
brings a sensing end of the stylus close to the surface, one or nore of
the tags are imaged, interpreted and decoded to provide an indication of
t he signat UI’ e f 'I@J_:f&aﬁﬁ' thi s @igdtlsheﬁso!éi%t%& wliS a QQ%fe%Igh%ﬁge Z(Ilt'ﬁ ARVSIROL data
can be ge ted in any of a nunmber of ways. In one form {he coded data
i ncl udes ?ﬁﬁ#F%n |nd|cat|ve of positions of points within the region,
and the rmverrentlndm:aculaay plRseTfofd) cad eth ﬁgﬂo&d@aﬁl&@%nlawfia&%nﬁ@crl&km devi ce

as it is reI |vetoth ternativel verret dat a
can be geﬁlgra (auper Wety benﬁ%fo %tt(ég feadﬁ*%se@%‘&?e‘éf"’(ﬁﬁg‘am é)ﬂ?:ﬂ a&s"PB‘V use of
accel er onesmeipesstykyst i taghare prefesiblyprided s ap rinkotat phspebs oedr infided dehbabtlis or
wheel s as s@ghRbI8dnMBI 1ol Mimad %@errhgde@ ﬁé{AngﬁlghEAgr&, nnésﬁzﬁ&} Susdd bri}% P

invention will becone apparent fromreadi ng t det al
descri pt i SAY *op Pbfe syyclarde B pefce ﬁ*&fo%%?fstheotﬁg%arrema opteprsisd 2BR| EF

DESCRI PTI @isbdef tolRAMIE NGRdiExtiet meegmmdﬁau\hmm»aﬁmwu@@awe@&gt he invention
wi Il now be des%e ggpmenlgﬁata ca¥ be ﬁeng\rlgtgd laxll}i._rgft Ingtgbegéﬁan?%%g lg%/{gtty COH?J eference

to the acconpanyi ng arawa n Irgure a the
f elatio ns#ﬁ‘f’pﬂ%@w&é@mﬂacmtl‘@ Oﬁmsm}@d)f pattpegen thaweziod, andoisv nomencptalye is

' descri pt basddion oI sgnskcﬁbyahessgﬂﬁgﬁéﬁcg adit gvﬂopefd raadvmo%ﬂe%gfdc@ %Q&L%’@@ n a
het page p a net rinter, a netpage erver, - and- a- net page

appl i cati %?‘1 EITREE ‘?’m Cag| QﬁF‘&m?dllPl"ﬁ%*t’f”ét“é‘gedamébq pded fash serk &Y pagel ser ver s
and pri nt®cderinntesy witinte sasing Hevica on 8f yikikal rhilelisCordvtiesls ass@mReWahite vi ew of
a high- Ig%gbggg&gcture of a printed netpage and its online page
description; "Figure 5 is pl an vi ew showi ng a structure of a netpage tag;
Figure 6 is a WWF‘@W%W@ willbedome pryproitifipmixading bnfotlovges degfledt he t ags
shown in &boﬁbﬂ@oﬁprﬁ&ﬁkd@n&dtlﬁlgnbo@ifneﬂ&Wle@l{vexﬁtoﬁ'et page sensi ng device in the
form of a netpage pen; flo % f a tag i mage processing
and decodi ng al gorithm Fgg‘iﬁeg%é@ggoﬁe&g 'g%#"i' Sview of a net page pen and
its associ at ed Brefgred enboting efibadingbn® bf the Bwven6aneill now be described, by way of non-

limiting example only, with referencc to the accompanymg drawmgs in Whlch

' Flgurc 1is a schematxc of a the relat10nsh1p between a sample prmted netpage and 1ts onlme page _. |

TTTesCHpHOTL T T T T T T T T

Figure 2 is a schematic view of a interaction between a netpage pen, a netpage pnnter a netpage page

serverand-a—netpage’apphcanon serve:r

F1gure 3 111ustrates a coIlectlon of netpage servers and prmters mterconnected viaa network,

” descnptlon,
Figure 5 is a plan view showing a structure of a netpage tag;
Figure 6 is a plan view showing a relationship between a set of the tags shown in Figure 5 and a field
of view of a netpage sensing device in the form of a netpage pen;
Figure 7 is a flowchart of a tag image processing and decoding algorithm;
Figure 8 is a perspective 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;
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Figure 9 is a perspective exploded view of the netpage pen shown in Figure
8; Figure 10 is a schematic block diagramof a pen controller for the

net page pen shown in Figures 8 and 9; { NPX028-SG5 Figure 11 is a
perspective view of a wall-nounted netpage printer; Figure 12 is a section
through the I ength of the netpage printer of Figure 11; Figure 12a is an
enl arged portion of Figure 12 show ng a section of the duplexed print

engi nes and gl ue wheel assenbly; Figufe 13 is a detailed view of the ink
cartridge, ink, air and glue paths, and print engines of the netpage
printer of Figures | 1 and 12; Figure 14 is a schematic bl ock diagramof a
printer cantkoll; : e pnter shown in Figures 11 and 12;

Fi gure 15q?§s a éﬁpgngcﬁl%ggrggi‘g |acg’;r€:§(riﬁl‘3 &R Bfexed print engine controllers
and Menj etM 8 Rissraiardroughdhederigthtos the vititabe triner gfFignteat; control | er shown in

Fi gur e 14;Fidutegl2s & ad @nlirSeddofiol 81 BirS 1 DIn0GK, di foud rint. engine
control | ersh % n Fi gu?)es 14 a%&:lr 15: %E%gﬁe?%rn%gh?gupg&g% nsnf)‘énéfﬂfsvagd vi ew of
a single l%m’ et eﬁ‘r Phting el ement, as used in, for exanple, the netpage
printer offighiegidries dddled vicd Df thEiigiatrid8 hif aR aREEISPRE:] M8 pMit@AsHRE PSRl |

part of arﬁetggggg,ymépgffl}@pgsﬂ;gd"n,pri nting elenents; Figure 19 is a series of
perspective views illustratindg the operating cycle of the MenjetTM printing
el ement  shgWE 1 i 2pshgittie blegk digerag af e pehericentralip G the eatiaigy Brintti- SO Fau@hOr t
segnent ofii aadpagewi dth Menjet TM printhead; Figure 21 is a schematic view
of a user gl ass. di%gquanhl Fi(ﬂure 22 is a schematic view of a printer class
di agram ~Eigur&® alic BlodkHresrm of dunjixed prigf engingyeontriler aud MinsgPannthdeigur e 24
i s a schepmwdciated witiethe printeatonapipl showh in@ipuzl1ass diagram Figure 25 is a

schemat i Cr¥i Y% 04 ( and edescripti | ass _di agra Figure 26
is a scherr.lé%ri C Vi g\%n%ﬁ&%&%% neﬁ?tﬁgﬁrﬁl?%‘ﬁ‘é‘%& ﬂﬁ%’i%ﬁ‘i"ﬁ“&%ﬁ”&i’l sam Figure
27 is a stCREHALise Poreniiveview of e singlnMemiz™d piming slpeai, ad it PR eGhAS Shdi agr am

Fi gure 28ndpagedriten@pBldtCiowd @ of a static el ement specialization class
di agram i e 29 Is a schematic view of a hyperlink el enent class

Fi r. y a.
di agr am %?ﬁ%\t%és FRIPEY Ve friredlloay ploparty ofMpoSt brintike ddrenent
speci al | ZaguroIP laa&is of REp&MVe vidhsAiisatidd th SpdatRf BRI G Mln§WhOfind, .
hyper | i nked, 4T RUR i £hass,di agram :

2

Figure 20 is a petspective view of a short segment of a pagewidth Memjet™ printhead:;
Figure 21 is a schematic view of a user class diagram;

Figure 22 is a schematic view of a printer class diagram;

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

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

...¥igure 25 is a schematic view of a document and page description-class diagratmy - e i e

~ Figure 26 is a schematic view of a document and page ownership class diagram;
~ Figure 27 is a sc_:hematic view of a terminal element specialization class diagram;
- Figure 28 is a schematic view of a static element specialization class diagram; =~

Figure 29 is a schematic view of a hyperlink element class diagran;
Figuare 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 36 is a schematic view of a text field class diagram;

Figure 37 is a schematic view of a signature field class diagram;
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Figure 32 is a schematic view of a formclass diagram Figure 33 is a
schematic view of a digital ink class diagram Figure 34 is a schematic
view of a field el enent specialization class diagram Figure 35 is a
schematic view of a checkbox field class diagram Figure 36 is a schematic
view of a text field class diagram Figure 37 is a schematic view of a
signature field class diagranmm NPX028-SG 6 Figure 38 is a flowhart of an
i nput processing algorithm Figure 38ais a detailed flowhart of one step
of the flowhart of Figure 38; Figure 39 is a schematic view of a page
server command el ement class diagram Figure 40 is a schematic view of a
resource desel4shid Q. glsa%m%lwipg%gs% Fiaure 41 is a schematic view of a
favorites |i1st class diagra |gu‘(feg s a schematic view of a history
li st cl asdg¥ea§t i Afletiled favcharyg ofesten offbhvalartof Kigwedsof a subscri ption

del i very ﬂ‘ﬁg@fe@g%'a;scheﬁiltﬂWe@_offé‘pa%ése?velsc%%%teieﬁleﬁ{ic@éé’ dBkrai hyperl : nk. request

cl ass di agr am 0.Fi %gre, 45 is a schematic view of a hAyperlink activation
protocol ; "G40 58 SE™3ts Vigw SFavETonies desqpipley cips dinefeB¥ m subni ssi on prot ocol ; and
Fi gur e 47 Figgregd] Sehdnmitic Gicw oPafa@fitcali€ OB dREE@N paynent protocol . DETAI LED

DESCRI PTI @, R ' HER EMBCDI MENTS Note: MenjetTMis a trade
mark of Si lverbrsggglg%gggg?%}ﬁof%f%ss \d8tPalia. In the preferred
embodi nenfisuE Adisi shematic viaw Pl sehsprintigudoivery motwotk Wi t h t he net page F

net wor ked Fiza@Ralis @ kchsiit G ofth WISkt ks DY B! HiieBi Of Which follows. It will be
' ementation wil necessaril y enbody all or

appreciated that not every | [ ati

even rmstglg?re?%éag 3&3"?Y‘E‘}’lﬁfé’t@?eﬂg‘kéﬁdﬂ@ﬁt’@ﬁﬁﬂbns di scussed bel ow in

rel ation Figure #eis babénmtis yist e fortiaui@maion ploeolSyigt em i s described in its nost
conpl ete Fifgﬂ%]ﬁ'?iEQScE&SLH(?ﬁe&&h%_c&%%%ﬁ%c‘;é;%%%ﬁ#p%@al reference when attenpting tg

understand the_context 1In i C efler red embodi ments and aspects of
the present i rREHYFEMDEBERIETION OF PREFERRED AN QTHEREMBOBIMENTS! f or m of t he

nel page SN&wk: QBRI iOViEdSmaR BINI Ebrod KSR PE Lid Rusklf. fOr m of a mapped
rface which contains references to a map of

surface, that i a sical su _ :

the surface matiiinfh ﬁidr%ge}dmfiﬁm "@rﬁ%dlt‘eefm’%"g‘f%‘t &ntonfigyed g prode ik discrstpagean be
queri ed bietieprked opmrofsr bvattie, a dwriisd MGneeVofOEhich DERGAdL Bl BERPPr=difk@ BRe6H T i C

i mpl enent &t AeGLdTRR £ ; De encoded visjbl r invisibly,
and defin dﬁ?ﬁbh?stfgﬁn a méﬁ/%{sﬁg?]e %%?%Lg?é quefnﬁsq(%ﬂtﬁ? He lé?a‘lﬁtﬁg%angﬁ’ft‘?“é‘(?’b* yi el ds
an  unanbTUSHLRE B rFlatos fehckesipeysmyiictsian thevestovsipdeandedinbngosdidbleeent naps.

The conpubmtto sadsde@i¥mEsd Bor external reference when atternpting to understand the context in which the
preferred embodiments and aspects of the present invention operate.

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

In its preferred form, the netpage system relies on the production of, and human
interaction with, netpages. These are pages of text, graphics and images printed on ordinary paper, but
which work like interactive web pages. Information is encoded on each page using ink which is
substantially invisible to the unaided human eye. The ink, however, and thereby the coded data, can

be sensed by an optically imaging pen and transmitted to the netpage system.
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contain information about features on the mapped surface, and such
information can be retrieved based on map references supplied by a sensing
device used with the mapped surface. The information thus retrieved can
take the formof actions which are initiated by the conputer system on
behal f of the operator in response to the operator's interaction with the
surface features. In its preferred form the ne a e systemrelies on the tp
g production of, and hunman interactioh with, netpages. These are pages of
text, graphics and i mages printed on ordlnary paper, but which work |ike
interactive web pages. Information is encoded on each page using i nk whi ch
is substantiall l.e to.. HHUBP ver, and
thereby the code%j{l %é;étfg%éggﬁm %te“;ets% gtrtléslllg%ldg&gedn 7 aﬁ%Fe cmge éhgked mngﬁiea d
transmitt " (TR Reagtgsciosy be QWOYNPXGQ%@S@“?&IGI}CW tPHelemOéif Semreﬂl dnor m

active butetrta&ﬂm@nd:xhymeﬁ by Hﬁk&on@&etﬁ@@ﬂa@t@ﬁﬂwﬁ@@ec@%&& dn@ K&l ToRohter PEN tO
0 Si preferences to a network

r equest 'Qé r Jﬂe efronn“o tworﬁF% ﬁf 1
server. In one driEhe, “F@ a %ﬁnﬂ FPmBrfiBeaietsnaes Ferde

aut omatic a?lnlayetpaecgg mtmdcaambnﬁ@malbwmg e-commee@niphshaions td @6boutely abth@izeet page
system al |l ow ngaf Qrds.d fi [ n i.gnat ur es
recorded _on a netga eeaggﬂgﬁfo l?%gngpflch}%ﬁéﬁﬁqpﬁgmmv %m%w%gﬁﬁerce
transact i $R&lgdgn Bethe B o BEvsicalvh o the pripted sage} qud (feectrartically ™} via P«'lngumleat@n a

printed n&é@@@&hc]peﬁ:aﬂ tﬁeﬁﬁ!iz@g%@ﬁtenﬁﬂe@kﬂﬁp@@ghb\ysea fR@&u@Qt’mM&nﬁﬁﬂg 3 ahdlled in
by the useg and "electronjcally", via

bo t he rinted
“comuni caf T oR %%et vve%ﬁu éjx%oé*n éorﬁlétts ﬁ%%@%fétf‘ér?ﬁmﬁ‘@mé%’é‘ﬁlﬁluﬂ" shows a
"Request " afidsaged datet élpnntngamantﬂlefand of agdr esisg fnvisiblisinlatic aorestondidg fugd t on. The
net page cqgggﬁpmsostorwmm Gt & fw?orlerdles&tlb%g it Sk + of & nemanfﬂn coded.

data 3 printed as a_collection o using I nvisible in
cor r espondifigiap 4 descritge e prptnd spatis ex‘é%tm@ obppch inisragidie slament fist s fiRld otlescr i bes

t he i ndi vibgealn wd edﬁﬁﬁl&)StoQﬂo\iv he naﬁgp@gan td EorreR fidtdrSrbhl it ¥if m6lRSaEd. BES the
interactive el e

type and ext n ext field
or butto?ld%ig%\ %On & ? npr e pe ?%)S al ow th’éChn SFERGS I8 e ?ﬁa‘t‘% ét r°§c°£‘
|nterpretc¢ﬁﬁwmmwwamhhé netpage The submt button 6, for exanple, has a
zone 7 vvhl ch COfAsGIﬁQ@a[HSm Rl € 1 Rabd @lpe@ﬁleg%re@;redt B o%Jh% E’n%{?y‘
graphic 8 S ted in Flgure 5 t he net page pen 1, a preferred
form of m)ﬁ‘ig%‘Ff % aéldgﬁ%cﬂﬁaﬁscﬂhe “Fi“@‘ﬁ%i‘é‘*s‘l bgloln yorlys i Aeprpielion mﬂb%epmasﬁ BBEEset aj |

bel ow, woukBiteimat-@onftthpdintionapplidnbe fr behd) afRe Py nbkile fusdd Ols pendh wireless and

l nt er net &%%ﬁl@;t&gﬂ %%%th&gn&&?e};r%[égwaas Oﬂ-li‘]a?lne d fl Ce or nDbI l € use. The
pen is wreless and Conmuni Cates secur el’y Wt ATY e "het page printer via a
short-range radite pdtege printer|§@l. gerqiage Gym; th‘@mh@i()ilowmmpﬁmir@rlﬂ@di?f exdm of

whi ch i s &bewai [ﬂWmEieg&bEaﬂSbcﬂeﬂv i athd t@-ﬁ!@weldgéﬁcf clR@ydof Bn ddﬁéréhelhzgel ow, is

able to dellver IIper|0|c IIy or O enan ersonal i zed
newspapers, magazines, catalogs,” brochures and other pub11cat1ons all printed at high quality as

interactive netpages. Unlike a personal computer, the netpage printer is an appliance which can be, for

example, wall-mounted adjacent to an area where the morning news is first consumed, such as in a

user’s kitchen, near a breakfast table, or near the household’s point of departure for the day. It also
comes in tabletop, desktop, portable and miniature versions.

Netpages printed at their point of consumption combine the ease-of-use of paper with the
timeliness and interactivity of an interactive medium.

As shown in Figure 2, the netpage pen 101 interacts with the coded data on a printed
netpage 1 and communicates, via a short-range radio link 9, the interaction to a netpage printer. The
printer 601 sends the interaction to the relevant netpage page server 10 for interpretation. In 5
appropriate circurnstances, the page server sends a corresponding message to application computer
software running on a netpage application server 13, The application server may in turn send a

response which is printed on the originating printer.
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newspapers, nagazi nes, catal ogs, brochures and other publications, al
printed at high quality as interactive netpages. Unlike a personal
conputer, the netpage printer is an appliance which can be, for exanple,
wal | - nount ed adj acent to an area where the norning news is first consuned,
such as in a wuser's kitchen, near a breakfast table, or near the
househol d's point of departure for the day. It also cones in tabletop,
desktop, portable and mniature versi oAs. Netpages printed at their point
of consunption conbine the ease-of-use of paper with the tineliness and
interactivity of an interactive nmedium As shown in Figure 2, the netpage

pen 101 inter act ghdad ;gﬁergg%gegaﬂa%rﬁ%ﬂ, b Contt in e pgf,g%gpbggg@tnet Sage

comuni cates, via a short-ran
printer. Tlﬁ’ebemﬁﬂ‘i‘eﬂf’b‘ionmﬂo%wﬁd@g&m@d imidresteaindniecinitad sgsled (MEMBSY Basdd uﬂ@ttpage

page ser vetMeﬂn&twnntem B Rdrétel @ of fis (2RRE gpfrélﬁ&a ﬁ%ﬁ atné‘f;& the page
server sends a COI’ Ogep Ofc{é%'f nessage to app I cat IO% O S%ufaltl%l’e

runni ng ot At B pag f°o°ﬁ“5§’€?‘§’/é‘|‘* its) pyeferped dorgp p heteagt Pl{bhcas@rbaeﬂm may in
turn send rRysipkbpermsigicnbliachdiigmapievitagting RudhR€a QF éfgéﬁglasﬁﬂc B0 plol ihted

NPX028- SG iy &1 «Jiben B&EL RAY s _made. consi nmore conveni ent in
the pref erted entodi heat %B%E%g&rfoﬁggﬁnavﬁa%ogﬂﬂﬂg ° Rirde-hi gh- speed

nmi cr oel ect r omec hSHingtaaee pesjtentivis NEMR)idgasailabilion ki l&badba(nﬂ/hﬂqnet :]EMss peint ers. In

t he pref ensereiee fsQrdimmd totE*ﬁVoSofth%EsQ{BﬁL @0 Lﬁxﬁeld%ttéte\é eln¥ I ZREES glig
hi gh- qual |b£ more affordabl € to consuners. 1R g

tin
preferred %‘Fbﬁ]&“gpmet g"gﬁés ?ra[%bfﬁa&%kl‘f‘%ﬁ ZR%f thpgs- Thﬁwgqgearlmt@ latraie pperdtst i cs  of
a traditi grbFlowewereges. newitslughr dalivesy th a.rﬂflo&eehﬁager quﬁlxt; SnddddOMS YerRRDES
printed kgdwehWah ] S get her or easy navigation
Yt b@QJ ﬂéd l%ﬂlg Q&lgtblﬁ %!)rggn uﬁ}e}l e‘%’feﬁ t‘?l OIEgﬁéhe SR Hﬁlg

and confortabl e hand tpage p
avai | abi | |‘Ee€]‘t"0'f‘°rbf16‘%[ﬂ b‘}ﬁlrfﬂﬂ therePratstlesnesewable ficall oensu@erswbmeoﬂv&wama.thhrabl e to

95% of houstekinletls themueipag dktirh esdhoatec%@& pn@a&dm%bc' & SR &L)ﬁm%ﬁs %hf ering
br oadbandnelt[ggiesr Re%lixsﬁ‘os% ss i.s. al rea‘iﬂ%‘r available to 20% o ese e net page
printer can 0 Operat &2 tieletoupy CO’&‘B"r‘i‘?’ié’&b}GQ)H@lce,tﬁuﬁhawarﬁter onger delivery

times and | ower NCMQUﬂmaiorltsyversl Hdeetls ndrhee netdq@age coffightLR) e Rr.enabl ed
USI NG, o1 BlDGuARRTMTRS olfl) SlindD b BRGY ARILOLE! Su ALLAGUAR LS, System v ! |

operate npre sl ow %lg t herefore ess acce onsumner's
poi nt of Vi g pe %QPnter%ﬁﬁoEH%ﬁPS ang Wlm@t%g@@ym@mm sPdnosilied on a
"~ private |mrbhfamsareﬁlltenﬂtandﬂonﬁ&émaécoﬁnﬁig@dihm%ﬁuseﬂpﬁ’&ﬂesnet page systemis hosted

on a single conpyt ytere-en bl ed device, such as a printer. Netpage
publ i cati on ser vertgggigﬁmgr e‘3 Rt 95’ RERGPRUEPE of B 4587 82k e werk| | ver
print - qu‘ﬁ i Y5 py of B%R@erﬁolnn@tppéfged prplantetntin, eReeDaie@al hapallique at i ons

are del i ek, &Uﬁoﬂﬁﬁ&ldl &) ﬂaye 4 «Q)ilecﬁ&p(ﬁ“g&ln@& geepfegsagr% P I o §han \alxlem er
| Ze

poi nt castjopg .and ,11#111 ]E| cas I nt ernet protoco na
publ i cations are f1rtaP el éﬁ‘f fo B Rierdisnchpre Bl #ithigsted (4 arsipeseauldicatios er

profi | es.serveror application server.

A netpage pen can also be registered with a netpage registration server I1 and linked to
one or more payment card accounts. This allows e-commerce payments to be securely authorized
using the netpage pen. The netpage registration server compares the signature captured by the netpage
pen with a previously registered signature, allowing it to authenticate the user’s identity to an e-
commerce server. Other biometrics can also be used to verify identity. A version of the netpage pen
includes fingerprint scanning, verified in a similar way by the netpage registration server.

Although a netpage printer may deliver periodicals such as the morning newspaper without
user intervention, it can be configured never to deliver unsolicited junk mail. In its preferred form, it
only delivers periodicals from subscribed or otherwise authorized sources. In this respect, the netpage

printer is unlike a fax machine or e-mail account which is visible to any junk mailer who knows the
telephone number or email address,
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A netpage printer can be configured to support any nunber of pens, and a
pen can work w th any nunber of netpage printers. In the preferred

i npl enent ati on, each netpage pen has a unique identifier. A household may
have a col |l ection of col ored netpage pens, one assigned to each nenber of
the famly. This allows each user to maintain a distinct profile with
respect to a netpage publication server or application server. A netpage
pen can al so be registered with a netpage registration server 11 and |inked
to one or nore paynent card accounts. This allows e-comerce paynents to
. be securely authorized using the netpage pen. The netpage registration
server conpares ed by the netpage pen with a
prewouslSpregls{qE&'ed'é é%?@égh#%omnng it to authenticate the user's
identity to an eEmﬁehﬁém@@IQéhwsmmlﬁﬁﬁeﬁwbwnumﬂmﬁh$NmameMmnggummmd to
verify i demd d]égranAA\élﬁsSﬁa@&nQantsQ e Nl mgﬁct Qﬁﬁes cbREitGE Ser Iorﬂgi [ DLl 8

scanni ng, a{‘“ﬁ ied in asimlar way by the netpage registratlon server.

Al t hough BOPAYIEnSHIPF ffe &F ntssF herer| spg@ittioprnd spralivrtions; éa lasserdaliphsprangstni ng
newspaper swid kiaUdf relatis®ship ibetivedn\obis, 98 betivbenGRAndREorGRRE. g%&@lahéh%ﬂelale@ del i ver
unsolicitegd iy In it er.r.ed. form elvers erlodlcals
from subscg}db %égesﬂa{d ° brewmg%a%d@ g‘re T 2%mne Jor éféisﬁasﬁ lﬁﬂPthEO ébﬁé?fto alf he

net page [SPicfit rthat @laSErrﬂl‘il ess A if axenpmlizhtionet oless B; fied B issstgpdundubsshéioh Thes Vi si bl e
to any | Uunism@id RF didbS kRSl hﬁ‘:ld@l ne enmi | address.
NPX028-SG 9 1 NETPAGE SYSTEM ARCH cg%gpmﬁ“g%‘t model in the system
i s described usi &ﬂasmdfar‘féas mﬁ@ﬂc#@ﬂ@aw&h%eﬂ%ewﬁ/@y clags) lpeogtaigh alitafn A

cl ass di agraminpnsitstcspicpaatsitonihe S 66 & hhaEs B, ﬁl@lﬂl&%fiﬁ@loﬂéhétmns of

rel ati onshj.Rs, JoigYs) rel ati.on re . of .interes
associ ati ons ?n%gggneroa *%gttqfcbb“ﬁsmb r?%éns’zsogcl fé{{)s%%"e &t Sy e &5 “”kl nd of
rel ati onsH‘?“ﬁ"%(—ftpﬁ%‘é’HSweé%wdelﬁed e. between instances of classes. A

generalization rslab8sion Actddhs £1iR m@aggs&%tlmlﬂm&gd%{ 8&% chdWwilne
fol | owi ng, way: ass is t of as the se ects of that

th
class, and®dPat hm% ¢ ‘Le as@‘?ﬁﬁ&?”all%ﬁ %F?‘Hhmﬁlflpltﬂ%?s"% Ap H@?FSB(l)sm%l?ﬂF?play a
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the nanme of ?pg naﬁ% ass. It co%%lg}”ﬁgﬁ]“ |gf efcone?%nduég[??sfb g e cl ass,
separ at emehFaé% PrRssREHen Byocition fiszoneR). 40 de drapmdt the| dzgteeatf qnhef dgper at i ons

of the cdsmﬁuonsm)arat ed fromthe attribute list by a horizontal line. In
the class diagr oper ons are never nodel | ed.
An associ ation i sgeiclfr"’hm%m'1 ICPLO"%’”?]EIS grﬁ‘én ool tdlai‘é’%éoé‘%“g Bptrsariym| abel | ed
at ei t herarmepdingjetfdsm Ofdwpmmlglp}atdlagqleralizamdnemhssom ation. The default

mJ' ti p| [ C' ty | swapes cld@f‘dlﬁ%ﬁg bl%k&n(lp )ntdrﬂgt!ip?e% éimgan Sg\JVI'HJ%ll ugly ate

many e. zero nor eEac -associ ation-1s-opt i on
with-it S S %.%Mthaarfg %outlme in all but the main diagram which defines 1t It is shown with attributes

only where it is defined.
11 NETPAGES

Netbages are the foundation on which a netpage network is built. They provide a paper-
based user interface to published information and interactive services.

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

Multiple netpages can share the same page description. However, to allow mput through

otherwise identical pages to be distinguished, cach netpage is assigned a unique page identifier. This
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al so optionally | abelled at either end with the role of the correspondi ng
class. An open dianond indicates an aggregati on association
("is-part-of'), and is drawn at the aggregator end of the association
line. A generalization relationship ("is-a") is drawn as a solid line
joining two classes, with an arrow (in the formof an open triangle) at
the generalization end. Wien a class diagramis broken up into nmultiple

di agranms, any class which is duplicate?is - shown with a dashed outline in
all but the main diagramwhich defines it. It is showmn with attributes

only where it is defi ned 1.1 NETPAGES Net pages are the foundati on on which
a net page lt. The vl de a er - d user interface to
publ i shed ’?a%% orm%ﬁ%ﬁg SRR te;lj?‘c’glcgtg')‘l vbeetvgeg?wegy grge’;}f %rt $Ja%tonsi sts of a
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mei nt ai ned, persi st ent | ?/ a net page page server ¢ription
descri bes FHENSE P} Rest WB[&‘F p&ﬂ’ioc%ﬁﬁréﬁfs obtre faﬂ@fﬁﬁ&ﬁébedulfﬂw @Rﬁiﬂr‘?glo‘tfext

graphi cs and i mages arel;inntadl ﬁnnﬁeﬁ%sohﬁse foh@n laﬁypddt;straé emie;mssnﬁmdlraﬁcm@ge
e al I ows mar ki ngs

including g, KSa wand 1.nput fi A net

nmade W tg Ql%tsgl%ﬂalgpp Pﬁ on |tsd SUr %‘%:éfet‘%mb"i‘”%ﬁ‘ RHTA s ﬂ Va%éﬁe[“fﬁied and
processed %?S?Weswﬁe!l?ﬁag@sosmgtwprmatelfmre net pages can share the sane page
description. Howavgfis seﬁs@d@Jn%ahﬁhgygenstopﬁx%ég@tpaggtp&egn\ﬁdﬂﬁ%agltg rktdaﬁs@meﬂages to

be disti nqw shed, each netpage is assigned a uniq ent Thi s
NPX028- SG ' 8 "HBdsasyipm Pi’aéheglﬁﬂ“f# I%préﬁpnﬁ%ébesweaﬁ Wﬁ@leﬂlag‘%mgwwwetbmen a
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encoded i he. tag. identi u ue which it
appears, %ﬁlgcatﬂhéﬁrglgggm%eaaglh?%cﬁt? eer?ta'sfnlgfe o ﬁ@gﬁgﬁggwﬂg%‘)ﬁﬂ?ﬁfﬁg ®Pfhe tag
al so i derePsizeshq page SRring pesition on egay tlmacpageﬂth O @rgxc biewi the inpgachh it he t ags

are descr ish@mssi TugfRE QroledrdbthblyAGkRMY 1o FRABShA SRl kG éﬂﬂic@ti&& L£d-absorptive
i nk on any substJr'ate which is infrared-reflective, such as or Fdi nary paper.

Near-infrared waVelSRECHRERIE T FEPE P Hnidye PIge RS OB BrrtedRdagsasi | y

—sensed—byllarigst b dstatdisinageosensppliedvilies &1 inpRiEapiiR heyedbdifion fof-t-ag—-s—

sensed by .ah gﬁtgiqmgpg@ge sensor in the netpage pen, and the tag data is
transmtted to the netE1 ge systemvia the nearest netpage printer. The pen
i s wirel ess and T6HiAERPegeapitierpagettsscription fharsspinitanese pudtheprated hapage r ange

radi o | i nks.shdh@gs Faue 4sn{efpla§d iffnbeyis 8Fated I bOIE MR Gl iYacB AR IREL LRALa it he  pen

can relia ma east one tag even on a single click on the page. It
i's |rrportg]1r(lity tqhé"%]et?%netpa “Serw‘”?)cﬁlﬁﬁt‘%é the page ID and position on every

interacti &# wi t NETPagEJAG®, since the interaction is
1.2.1 Tag Data Content

In a preferred form, each tag identifies the region in which it appears, and the location of
that tag within the region. A tag may also contain flags which relate to the region as a whole or to the
tag. One or more flag bits may, for example, signal a tag sensing device to provide feedback
indicative of a function associated with the immediate area of the tag, without the sensing device
having to refer to a description of the region. A netpage pen may, for example, illuminate an “active
area” LED when in the zone of a hyperlink,

As will be more clearly explained below, in a preferred embodiment, each tag contains an
easily recognized invariant structure which aids injtial detection, and which assists in minimizing the
effect of any warp induced by the surface or by the sensing process. The tags preferably tile the entire
page, and are sufficiently small and densely arranged that the pen can reiiably image at lcast one tag
even on a single click on the page. It is important that the pen recognize the page ID and position on
every interaction with the page, since the interaction is stateless.

In a preferred embodiment, the region to which a tag refers coincides with an entire page,
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statel ess. Tags are error-correctably encoded to nmake them partially
tolerant to surface damage. The net page page server naintains a uni gque page
i nstance for each printed netpage, allowing-ittonmaintain a distinctset of
user-supplied values for input fields in-the-page-description for each
printed netpage. The rel ationship between the page description, the page
instance, and the printed netpage is shown in Figure 4. The page instance
is associated with both the netpage ptlinter which printed it and, if

known, the netpage user who requested it. 1.2 NETPAGE TAGS 1.2.1 Tag Data
Content In a preferred form each tag identifies the region in which it

appears, an t cat mrthrn e reglLo y al so

contain i858 ¥ 1“3%8? g8 fsﬁgref(’é@ YRS i 8 Paee 0‘{]‘83 }faﬁeeo q’fhgg One or
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smal | an ensely arranged that §he pen can reliably imge at | east one tag

even on é*@ﬁngle cldck on the page. It is inportant that the pen recognize

t he page RiRand pogfpiom o evety interaction with the page, since the

interaction is stafieless. I1n.a preferred enbodi nent, the region to which a

tag refers coincides with an entire page, NPX028-SG 11 and the region ID

encoded in the g9 tdgScohtigy €300k &ylﬂ@i%éﬁagsyp%ﬁwaﬁoeﬁedpﬁgﬁodn%ﬁabkhe page on

which the tag aagpers I n otgf % e region to which a tag
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exanpl e, 1934 gpare dohmclagr wigidns tduebz aped Fonsimoishit @ftlet inweasigl @éwemnd ID I n whi ch

- case-the LDecan t h do at . _Table 1-
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mi l1on trillion trillion) different regions to be uniquely identified.

1.2.2 Tag Data Encoding

The 120 bits of tag data are redundantly encoded using a {15, 5) Reed-Solomon code, This

yields 360 encoded bits consisting of 6 codewords of 15 4-bit symbols each. The (15, 5) code allows
up to 5 symbol errors to be corrected per codeword, i.e. it is tolerant of a symbol error rate of up to
33% per codeword.

Each 4-bit symbol is represented in a spatially coherent way in the tag, and the symbols of
the six codewords are interleaved spatially within the tag. This ensures that a burst error (an error
affecting multiple spatially adjacent bits) damages a minimum number of symbols overall and a
minimum number of symbols in any one codeword, thus maximising the likelihood that the burst error
can be fully corrected.

1.2.3 Physical Tag Structure

The physical representation of the tag, shown in Figure 5, includes fixed target structures
15, 16, 17 and variable data areas 18. The fixed target structures allow a sensing device such as the
netpage pen to detect the tag and infer its three-dimensional orientation relative to the sensor. The
data areas contain representations of the individual bits of the encoded tag data.

To achieve proper tag reproduction, the tag is rendered at a resolution of 256x256 dots.
When printed at 1600 dots per inch this yields a tag with a diameter of about 4 mm. At this resolution

the tag is designed to be surrounded by a “quiet area” of radius 16 dots. Since the quiet area is also
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Total 120 Each tag contains 120 bits of information, typically allocated as
shown in Table 1. Assuming a maxi numtag density of 64 per square inch, a
16-bit tag I D supports a region size of up to 1024 square inches. Larger
regi ons can be mapped conti nuously w thout increasing the tag ID precision
simply by using abutting regions and maps. The 100-bit region ID all ows2100
(-1030 or a mllion trillion trillion) different regions to be uniquely
identified. 1.2.2 Tag Data Encoding The 120 bits of tag data are
redundant|ly encoded using a (15, 5) Reed-Sol onon code. This vyields 360
encoded bits consisting of 6 codewords of 15 4-bit synbols each. The (15,
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progression around the tag.

The interleaving is designed to maximise the average spatial distance between any two
symbols of the same codeword.

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

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

1.2.4 Tag Image Processing and Decoding

The tag image processing and decoding performed by a sensing device such as the netpage
pen is shown in Figure 7. While a captured image is being acquired from the image sensor, the
dynamic range of the image is determined (at 20). The center of the range is then chosen as the binary
threshoid for the image 21. The image is then thresholded and segmented into connected pixel regions

(i.e. shapes 23) (at 22). Shapes which are too small to represent tag target structures are discarded.
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transformof the tag and hence an accurate three-dinensional position and
orientation of the tag relative to the sensor. Al target structures are
redundantly large to inprove their immnity to noise. The overall tag shape
is circular. This supports, anongst other things, optimal tag packing on
an irregular triangular grid. In conmbination with the circul ar detection
ring, this makes a circular arrangenent of data bits within the tag
optimal. To maxinmise its size, each ddfa bit is represented by a radial
wedge in the formof an area bounded by two radial |lines and two concentric
circular arcs. Each wedge has a m ni mum di nension of 8 dots at 1600 dp
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~Wwhich are too small to represent tag target structurés are discar

NPX028- SGs¢! arramatios af thaae'ceitiengiueioprn w¥e@h shape is al so conput ed B| nary
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shape monents ‘ar e ‘foﬁlg ureel AVArT ARt o ¢ 8%|°t 1°ONE “HATS CH"be easily
made i nvath¢ emnect erfid rgtets?lﬂef thaslpa@nd the ratatiom picthy msaMla@mng proceeds by applying the

ring’s normalizations to each shape’s moments. Once their second-order moments are normalized the -
circular perspective targets are easy to recognize, and the target closest to each estimated position is
taken as a match. The original ceniroids of the four perspeciive targets are then taken to be the
perspective-distorted corners 31 of a square of known size in tag space, and an ecight-degree-of-
freedom perspective transform 33 is inferred (at 32) based on solving the well-understood equations
relating the four tag-space and image-space point pairs (sce Heckbert, P., Fundamentals of Texture
Mapping and Image Warping, Masters Thesis, Dept. of EECS, U of California at Berkeley,
Technical Report No. UCB/CSD 89/516, June 1989, the contents of which are herein incorporated by
cross-reference).

The inferred tag-space to image-space perspective transform is used to project (at 36) each
known data bit position in tag space into image space where the real-valued position is used to
bilinearly interpolate (at 36) the four relevant adjacent pixels in the input image. The previously
computed image threshold 21 is used to threshold the result to produce the final bit value 37.

Once all 360 data bits 37 have been obtained in this way, each of the six 60-bit Reed-
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The ring target structure 15 is the first to be located (at 26). A ring has
t he advantage of being very well behaved when perspective-distorted.

Mat chi ng proceeds by aspect-nornmalizing and rotation-nornalizing each
-shape's nonents. Once its second-order nonents are normalized the ring is
easy to recogni ze even if the perspective distortion was significant. The
ring's original aspect and rotation 27 together provide a useful

approxi mati on of the perspective transform The axis target structure 16 is
the next to be located (at 28). Matching proceeds by applying the ring's
normal i zati ons to each shape's nonents, and rotation-normalizing the
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NPX028. SCRERMEER B AT R AR o 38) to il d 20 decoded bits
39, or 120 decodgd tapintas for mreziot alist bd\@trigvable via the region ID. Thus, given a region ID, a

tag ID and a pen transform, the tag map can be retrieved, the tag ID can be transated into an absolute
tag location within the region, and the tag-relative pen location can be added to the tag location to
vield an absolute pen location within the region.
1.2.6 Tagging Schemes

Two distinet surface coding schemes are of interest, both of which use the tag structure
described eatlier in this section. The preferred coding scheme uses “location-indicating” tags as
already discussed. An alternative coding scheme uses object-indicating tags.

A location-indicating tag contains a tag ID which, when translated through the tag map
associated with the tagged region, yields a unique tag location within the region. The tag-relative
location of the pen is added to this tag location to yield the location of the pen within the region. This

in turn is used to determine the location of the pen relative to a user interface element in the page
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that the codeword synbols are sanpled in codeword order, so that codewords
are inplicitly de- interleaved during the sanpling process. The ring target
15 is only sought in a subarea of the inmage whose relationship to the imge
guarantees that the ring, if found, is part of a conplete tag. If a
conplete tag is not found and successfully decoded, then no pen position
is recorded for the current frane. G ven adequate processing power and
ideally a non-mnimal field of view 193, an alternative strategy invol ves
seeking another tag in the current inmage. The obtained tag data indicates
the identity of the region containing the tag and the position of the tag
within the region. An ac at e sition 35 of e pen e reglon as
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tag location to yield an absolute penlocation within the region. 1.2.6
Taggi ng SEPREPREat TR itShe errerated iy heRe2 gy schemes are of interest, both
of which use theDdcﬂigEth(HAUEBEscﬂwSQNsbed earlier in this section. The
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| ocat i on- IFizdice2itanthep. t ag contalns a tag | D whi ch, when translated through
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preference, the document is paginated and otherwise formatted. Formatted terminal elements 835 will

in some cases be associated with content objects which are different from those associated with their
corresponding terminal elements, particularly where the content objects are style-related. Each printed
instance of a document and page is also described separately, to allow input captured through a
particular page instance 830 to be recorded separately from input captured through other instances of
the same page description. '

The presence of the most abstract document description on the page server allows a user to
request a copy of a document without being forced to accept the source document’s specific format.
The user may be requesting a copy through a printer with a different page size, for example.
Conversely, the presence of the formatted document description on the page server allows the page
server to efficiently interpret user actions on a particular printed page.

A formatted document 834 consists of a set of formatted page descriptions 5, each of

which consists of a set of formatted terminal elements 835. Each formatted element has a spatial
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NPX028- SG 15 description associated with the region. Not only is the user
interface elenment itself identified, but a Ilocation relative to the user
interface elenment is identified. Location-indicating tags therefore
trivially support the capture of an absolute pen path in the zone of a
particul ar user interface elenent. An object-indicating tag contains a tag
I D which directly identifies a user interface elenent in the page
description associated with the regiod® Al the tags in the zone of the
user interface element identify the user interface el enent, making them
all identical and therefore indistinguishable. iject-indicating tags do
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al so descgi, 1bﬁgxt%§9&§ﬁt§h¥agefegmah b@\%n!hQ@é&gocﬁ@@m%@geﬂen{ég@g@mﬂmc féhdt cul ar
page i nstance to be recorded separately fromi ngut captured t hrough

ot her i nsf¥r¥@sangpsociptpfeeraphivebisetfa’ de%r* ¥R rlerrﬂt et r”‘é§§ﬁcd"éedd’1‘ ? R nost
abstract 6tg&ussNin A6is Clip HéneAN3S0Rith AR aP@Ge:d FBILY Ellp dDebiBES, oR a WSPL elénint I equest

a copy of d cunent t.hout ng.for.ced to, accept the source docunent's
specific ?%r rrtgt ”Saﬁte%mt Hlﬁ%ttggdbesgsrmewnu“egllgmﬁg a copy through a printer with

a different page piee dnstafegrhaex dngbbround fElN¥AS rehadhyis usddeo proedemy igdl khe
f or mat t ed . gdQeHBRML pLAESGEH Bt RBLpPN (fNEecRRUBuSRENAI al | ows the page

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

to allow tags on the page to be translated into locations on the page.
1.4 THE NETPAGE NETWORK

In a preferred embodiment, a netpage network consists of a distributed set of netpage page
servers 10, netpage registration servers 11, netpage ID servers 12, netpage application servers 13,
netpage publication servers 14, and netpage printers 601 connected via a network 19 such as the
Internet, as shown in Figure 3.

The netpage registration server 11 is a server which records relationships between users,
pens, printers, applications and publieations, and thereby authorizes various network activities. It
authenticates users and acts as a signing proxy on behalf of authenticated users in application
transactions. It also provides handwriting recognition services. As described above, a netpage page
server 10 maintains persistent information about page descriptions and page instances. The netpage

network includes any number of page servers, each handling a subset of page instances. Since a page
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server to efficiently interpret user actions on a particular printed page.
A formatted docunent 834 consists of a set of formatted page descriptions
5, each of which consists of a set of formatted term nal el ements 835.
Each formatted el enent has a spatial NPX028-SG 16 extent or zone 58 on
the page. This defines the active area of input elenents such as hyperlinks
and input fields. A docunent |nstance 831 corresponds to a formatted
document 834. It consists of a set of !’page instances 830, each of which
corresponds to a page description 5 of the formatted docunent. Each page

i nstance 830 describes a single unique printed netpage 1, and records the

page 1D 50 Lr 143 Gnainfhfil Q%gﬁgut%algt%q}% e'aéﬂ%‘%;geﬂﬁs?anée oI s eugf?ﬁat ne{?)ggeg) 96 Wxgnt

i nst ance I repr esen e request ation. A page
i nst ance c@hvsgesmﬂ direcly fethe GIPPFQPE'PthFﬁI se@fremag«? PRSYCR a8 3D, sughnnglt e e nt

i nst ance ,@1@41%t@t&&g&pﬁofnof@wg&g@sﬁ&gb@t ance-specific i nf or ITB.tI on. Thus, a
hyperlink instance exists for F‘%/E ﬁ%eglent bec dr ecor ds a
transaction I D 55 WRfEEND §"’“’§bé%| o 8°°’c‘lﬁeé‘t g2 PhETA eall f‘?(’f g Pi%l d

i nstance ebalasdisy of pige servis eladls B Alheritn siegause it records input specific to
the page instancg. e@[{g? ,Ln‘?élf"%& the kn@eﬁﬁeﬁﬂlﬁtﬁb éﬁ%ﬁm@%steﬁfig%), ol NRY & reﬁOIVQr static

el ements such as 't termna can static ement 843,
a hyperl i rﬂ@e@P@mﬂméam}O tbFIfeF“@F’thélP%ﬁé‘h% netpggrPagsserger hanjlingsths pEPSPEditrand
el ement 84fge igdan&hown in Figure 27. A static el enent 843 can be a style

el ement 847 with an assogl at ed st§le Ob%‘s‘%lth 5t4 a textflow i \Ké 848
with an associ at BFPAEF PRI g SS SV s ?‘?Sl’rﬁﬁgveéﬁelg?%ﬁ?p 49 th an
associ at edeipag@edliedtienenter BG6an aplipatphyereer shiclmpblishes85Pagsidodvmeans @eepes at ed

graphi c o?;ng&ts ﬁg%are@es }ébéﬁ%?e%liﬁp&e%%;fe”t 851 with an associated video clip

obj ect 85 an au enent 2 wth an associated audio clip object
859, or a Scri ptN@Paé‘m?Pft’efS%%#%te‘br?ﬂatsv%"lﬁatoédw@@?ﬁ prrvep lasfesms g g

shO\c/jm in &ﬁh&g@n&&uc}ﬁsm%dﬂb&m&l@ﬂ efﬁaSmﬁMbﬁiﬁlk SR ednmu&sd Rl h i sI

used to recor ital in a Qe t apply
to a speci 1‘1|""c‘°’m|g ‘?%ﬁ‘ﬁ%‘f *“Ih Catn%'g dﬁ?“g‘ft Vgraa I'tmélirgrﬁgo gfh ostt%gomen(ifénto ?t%n a tag
map 811 i Jumswely atoeded\mnwpeachmg@dwnsmbeﬂmtf@cmnhl@mmag@ nth¢ H& page to
be transl af.ed ah(pﬁ'lg pz!gggé’il&elr Qb al%etﬂ?&ufa@-gﬁectblm% nﬂfa‘?ge'ﬁﬁﬂiﬁ&@%uéﬁﬁﬂ% én a

preferred enbodi nent, a netpage network consists of a distributed set of
net page p&Gater §‘ér°?)’@!’r“§r‘f[?5k5ta|‘}%‘t pege lecdlgeriePikat i on servers 11, netpage ID
servers 12,5 net prgN=aBeiPRAGrEON servers 13, net page publication servers

14, and net page gL Wﬁa%f&?m@eqjsog%%%&p & Vhdh R DRI 1 SYSD ARnLNE
Internet, as shown I
prints netpage documents on demand and via subscription. Each printer has a unique printer ID 62,

and is connected to the netpage network via a network such as the Internet, ideally via a broadband
connection.

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

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

The netpage publicétion server opiimizes the segmentation of document content into

pointcasts and multicasts. After receiving the pointcast of a document’s page layouts, the printer
NPX028-5G



The net page registration server 11 is a server which records relationships
bet ween users, pens, printers, applications and publications, and thereby
aut hori zes various network activities. It authenticates users and acts as
a signing proxy on behalf of authenticated users in application
transactions. It also provides handwiting recognition services. As

descri bed above, a netpage page server 10 nmaintains persistent information
about page descriptions and page i nst dfices. The net page network incl udes
any nunber of page servers, each handling a subset of page instances. Since
a page NPX028-SG 17 server also maintains user input values for each page

i nstance, kedvsQhlch miMGRs ¥Snf€IRRES. Printers send netpage input directly to
t he appropriate page server. The page server interprets any such input
relative to the (g‘@gél?"i %PiebhanFcctVﬁ‘gtbedﬁOP@g‘ﬁ@ﬁ%fi Iayputs aprk obiktsnfatt slbe thd ser ver
12 al | ocatlesmeld clbeetiited Dsanpdintdt ddeimemd, and provi des | oad- bal anci ng of
page servers viai,its |D allocatio hene. A net e printer uses, the
| nternet Distri 35‘388“ rmr?ge f/g?c{ ﬁ“{gﬂﬁi@?“% OF P&FHR gl?a,geoflg ?ngbéoo Ve Ogthenet page
page | D 5&heptntiocanms meslewed lpristdaieiss Somyblldrh 86h etdparipe eppdige usldingevetiagftd!| | ng t he
corr espongdiifigk.isR30% hRSLARCE. A netpage application server 13 is a server
whi ch hosts interactive netpage applications. A netpage publication server
14 is an appl i catF BHPEEPOEss SHRYISTPISUbidceurisd stags: satsEzatiorcefpagnt dssoripfiopet page
Eri nt gr S. anleRYands maimf ihd &fq;dgeikimaga@m Jastfrrhnfgegiohéa?r @Jp)wats@a?ﬁorﬁam&és caR be
osted on_a \var.iet net wor k .seryer orns. . from nmanufacturers such as
"B Hewl SRR e maie E0ReRETHT el S h JeEe cPURIET SRy g oo
concur r enplogessogsrwhigh gippngl dithirasd pringpede magds gk time syneironizad witlethelopstatintaéit ed over
a nunber @f ,RORLE in RO BLind! | Of the functionality provided by netpage
servers, and in _particular the functionality provided by the ID server and

the page ser ver Fripmnoenaplefor B piiptippdivedhs ey 1 piig tags yying Batpeoraippbidnce such
as a net pagelthdoph this &ftricts Agsdo GMERILE Qfipty\REa S 184 pa@i) Al cIBpak@ Gale nfdgt Wor K.
1.5 THE NgTL PRI.NTER. The net pa printer 601 js an appliance which is
regi ster ggm%ﬁ%c?oﬁaéﬁyne 6% rém‘?sdeg%é’%}%iﬁrﬁS&%%S???%S“ﬁ #55%ge documents on denand
and vi a subscri pthoypal ngtpagh ppnterrials shipagenonshegtuel maparnier spdoiaiRd neippael | S

connect edpdnfrd R pRsE RRAErd Gedisdd MitRed R bVISHSs. BhthDrifs LR RUEHRL, | deal Iy
via a broadband connecti ?Fn. Apart fromidentity and security settings in
non- vol at {"F&< RGP UPROFiRA (AT pargee g frbene: and beneeiparearn®r eh wifae gt T8¢ or age.
As far astagmaseéil mdiclkk describen dd, tag' tilvg sakiaticidallyuséd® i db@ment ieineages

fUNCLTOn LOEEAGH] H8ldkuBG Q38 BRAEERARdubd TPoctbbdluf HEARLP OF the
di stributed net Eage page servers 10,
igure 2 shows the netpage printer class diagram, reflecting printer-related information

maintained by a registration server 11 on the netpage network.

A preferred embodiment of the netpage printer is described in greater detail in Section 6
below, with reference to Figures 11 to 16.
1.5.1 Memjet™ Printheads

The netpage system can operate using printers made with a wide range of digital printing
technologies, including thermal inkjet, piezoelectric inkjet, laser electrophotographic, and others.

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

characteristics:

. photographic quality color printing
. high guality text printing

. high reliability

. low printer cost

. low ink cost

. low paper cost

NPX028-5G



i ndependently of particul ar netpage printers. The netpage printer receives
subscri bed net page docunents from netpage publication servers 14. Each
docunent is distributed in two parts: the page |ayouts, and the actual text
and i mage objects which popul ate the pages. Because of personalization,
page | ayouts are typically specific to a particular subscriber and so are
poi ntcast to the subscriber's printer via the appropriate page server.
Text and i mage objects, on the other h¥nd, are typically shared wth other
subscribers, and so are nulticast to all subscribers' printers and the
appropriate page servers. The netpage publication server optimzes the
segnent ati on of &9@9@3{3&0 content into pointcasts and nulticasts. After
recei ving the poilntcas of a docunent' s page | ayouts, the printer
NPX028- SG *18  knesardy silpriterintipi| ti casts, if any, to listen to. Once the
printer has receiMefintildgpe®npl ete page | ayouts and objects that define the
docunent to be printed, 1t can print the docunent. The printer rasterizes
and prints odd affaeRreys dBPieidedPlirg aneousl y on both sides of the sheet.
It contains dupl @wpgt form faktorengi ne controllers 760 and print engines
utilizing MenmetIM bprintheads 350 for this purpose. The printing process
consists of two lagg%ueﬁfoélsdlmg%ges: rasteri zation of page descriptions, and
expansi on and pr NaedmgraiAly praterleipnaigie schiplvey bag sit eftheparhgestepitistessor (Rl P)
gonr" Stz of Otne Q5 APk o pr?&tﬁtlril%a&f%ﬂ?%%gitﬁ ?%se}[dﬂ&@dti?ﬁids,ﬂhdo&és%lt|a§ﬂlican\'t|,:hf?qﬁ o

upl exed print engine controllers consist of custom  processors i.C
expand, diTTYBFd LR R SHEopRG &I fers M%Jﬁt%éﬁch%#%&egvﬁ%m PPABEHh t he
oper at i on iafjet técheIiday itat heaptsatdsrpagdwadtp piitifcaddnritasl ushginttredtronathaeabl ed f or
IR printi \Y; i X ri ags. using. |l R Ofpt 1V i nk,
al t hough {l ﬂslte}s&g r@%%é?%%lo%g'sﬁlgggé? %‘r"%ﬂ gzsmgénﬂt y gr% é‘%gﬁtoéogt%eaeggln%%Al t hough
such pagesrihtisad. Hsretpage iwallnrster fogerprstesn' P60 pripting releprutph3Q0re &!mﬁ‘a’ég% dpit hey are
SL i IIt cl ?qﬁg‘edmaﬁ d&l\iﬁ(mﬁﬁ .T;hiél ﬂﬁfegﬁimu{ﬂﬁgmg%ﬂ%icgﬁu,e ﬁla@:ﬁtia,n}eﬂpvﬂ?ﬂ@ﬁ,?ﬁﬁ on
sheets of paper. re specialjsed ne e printers may print onto nore
speci al i sé%‘ eﬂﬂ@%@e‘?ﬁ%‘%ﬁ%“ﬁ'&m&%ﬁgﬁ%ﬁ printer supports at |east one
surface type, antheuppgrlksertod iegptoxomeht 18§ ntidréns trgg B Ioneronsawide: hamse t ag
map, for %@e.lbiewéngg@mwsﬂa@e foreht o fa@ﬂcambsg;t;smﬁ e HERSLIARSs bhe &@g tiling
schene actually uséd to print a docunent becomes associated w th that
docunent d@rstpdimingrad dde et e kgl can be correctly interpreted. Figure 2
S h?ws t he net pagmaipy diddtett of he 5Sutidé AGhalBoo £§ the 6bAzRGON lﬂie%?[e—ﬁr@h@t e
i nformation i ntaine ..a registration serveyr. 1 1 on.t t page
ot wor k. Ao artE e i ReRt JnP ek ARpRE g Ts g P ol B RRAE
gr eat er detteatdr tiegm SEcB(8p the Gassive actuator beam pair 309, the active actuator anchor 310, the

in

passive actuator anchor 311, and the ink inlet 312.

The active actuator beam pair 308 is mechanically joined to the passive actuator beam pair
309 at the join 319. Both beams pairs are anchored at their respective anchor points 310 and 311. The
combination of elements 308, 309; 310, 311, and 319 form a cantilevered electrothermal bend
actuator 320. -

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

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

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

While printing, the printhead CMOS circuitry distributes data from the print engine
NPX028-3G



below, with reference to Figures 11 to 16. 1.5.1 Menjet " Printheads The
net page system can operate using printers nade wwth a wide range of digital
printing technologies, including thermal inkjet, piezoelectric inkjet,

| aser el ectrophotographic, and others. However, for w de consuner
acceptance, it is desirable that a netpage printer have the foll ow ng
characteristics: photographic quality color printing hi gh quality text
printing high reliability | ow prlnt28r cost | ow i nk cost | ow paper
cost NPX028-SG 19 sinple operation nearly silent printing hi gh
printing speed sinmul taneous doubl e sided printing conpact form factor

| ow power SARGHIDEL e g@i@&l&%%ﬁxg Al 28 h&fewthmiams&p pekRgy has all
of these characteristic l'e to production of printers with these
char act er i338 picthe actitpeaciypterchspn PEpIB] BW“SF}%%‘ eleptigd AErEsef 1 Payetiropsh th beam

t eﬁ_hnol ngﬁﬁu Biee‘ RF E&Et 0 na&osa&ﬂa eésultl@clh el OB tingMpRY taﬁmagms?a%ada ﬁﬁﬂtﬁhg demand
i nkj et techn that in t i.nt hea abr i cated using
n cr oel ecﬁ”&‘%@'@%gﬁp@e‘fﬁ“m&@% f‘%ﬁ% g‘f"\émd% %ﬁ%ﬁ/“ﬁa@oﬁ BPH g@d&“/\g a single
printing dkaspnidold@ot apand, Melipg in'd' stregp diffetch@deiwedihibe vothpag paisaalhisptresst er

| ncor por a dﬁﬁm&@ﬁﬁ&m&y fLhg b9't‘%"‘?‘5“tE1§"e‘%99?& 8 h0 iR abEAP AR RGN dt h

dupl ex printe nter Sinmultaneous prints cyan, magenta, yellow,

bl ack, andendingfiqwgrdsghe Ftrbktsateei@l ABp leveasmp%?aérﬁns%wamomﬂ@w 1 HemIzAK bt | ve.
T_hg pr IA Nt i304 T&: BIFAR thaBO 3p£m_6\[répﬁ&fiﬂ W n@rahs bl ﬁBsﬁBrDéhSwﬂ i@mgm:ayg(S)Z THik g rons

W de: rrays o these printin e ts a SI1]1CO upbstrate
501 it hat | EEaPLGE bF BeeeRyetre b 28! SR D prlioh S B it
circuits (nigs Tshowny rimM8p prevelksgheeink siewfcut Hé fomi smteadmg eedossrmemur@@@f tiee the

nozzl e 30%02[?3}3%,,{3912351@ rim303, the nozzle chanber 304, the fluidic seal

305, the in nel rim366, the | ever arm 307, the active
As the temperature of ‘the bearn pairs 308 and 309 equailzes the actuator 320 returns to its

original position. This aids in the break-off of the ink droplet 317 from the ink 321 in the nozzle
chamber, as shown in Figure 19(c). The nozzle chamber is refilled by the action of the surface tension

at the meniscus 316.

Figure 20 shows a segment of a printhead 350. In a netpage printer, the length of the
printhead is the full width of the paper (typically 210 mm) in the direction 351. The segment shown is
0.4 mm long (about 0.2% of a complete printhead). When printing, the paper is moved past the fixed
printhead in the direction 352. The printhead has 6 rows of interdigitated printing elements 300,
printing the six colors or types of ink supplied by the ink inlets 312.

To protect the fragile surface of the printhead during operation, a nozzle guard wafer 330 is
attached to the printhead substrate 301. For each nozzie 302 there is a corresponding nozzle guard
hole 331 through which the ink droplets are fired. To prevent the nozzle guard holes 331 from
becoming blocked by paper fibers or other debris, filtered air is pumped through the air inlets 332 and
out of the nozzle guard holes during printing. To prevent ink 321 from drying, the nozzle guard is
sealed while the printer is idle.

1.6 The Netpage Pen

The active sensing device of the netpage system is typically a pen 101, which, using ifs
embedded coniroller 134, is able to capture and decode IR position tags from a page via an image
sensor. The image sensor is a solid-state device provided with an appropriate filter to permit sensing
at only near-infrared wavelengths. As described in more detail below, the system is able fo sense
when the nib is in contact with the surface, and the pen is able to sense tags at a sufficient rate to
capture human handwriting (i.e. at 200 dpi or greater and 100 Hz or faster). Information captured by

the pen is encrypted and wirelessly transmitted to the printer (or base station), the printer or base
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actuat or beam pair 308, the passive actuator beam pair 309, the active
actuator anchor 310, the passive actuator anchor 311, and the ink inlet
312. The active actuator beam pair 308 is nmechanically joined to the
passive actuator beampair 309 at the join 319. Both beans pairs are
anchored at their respective anchor points 310 and 311. The conbination of
el ements 308, 309, 310, 311, and 319 forma cantil evered el ectrothermnal
bend actuator 320. Figure 18 shows a dnal | part of an array of printing

el ements 300, including a cross section 315 of a printing el enent 300. The
cross section 315 is shown without ink, to clearly show the ink inlet 312

that passe [ a s 19(a), 19(b) and 19(c
show t he o%gég%?%%n%gttﬂ@daaWhﬁl?&%b%{hgg'mm#ngfg:ﬂﬁlgﬁngl emaglt) 300( ?:lﬁgure 15(9(351)

shows the qui esc@?ﬁprﬁ@?ﬁt“’iﬂbﬁl”@t ‘{PH@ fieﬁkger?@h?@ﬁﬁ’%b%ﬁbs iore meking K BEY ng an

ink dropl gt as h Rk- m@mﬁgeitﬁasne@h m&mﬁ@espswalzh@e@ h;afmsbadrceswy &um@c@e hefjagd on at
the i nk neniscus 316 E | ui dic sea m§emet rthI:%dEatQﬁ ween the nozzle

chanber 30XFh& Et‘ﬁ%‘"ﬁ“ﬁlfy%%ﬁ‘l"lc 125 PEFR B &sed\R At EUSEH n G, “The B3P Bt head cMoS
ci rcui try redigdred btiecgae aysfemand bds e ugquerptn Brigi Figwe NI%X@@Sh@@p% penglist r ol | er

to the corgoch, Nabdhi G ShEI R matod Bl BE o JidnidNd Ul T @l e hdifgddata to

drive the el"ectrodes 318 of the active actuator beam pair 308. h| S causes
an el ectrlfté’%f'l"fkcurrent to pass through the beam pair 308 for about one

m crosecond, reswhid Bifhed BbIOUA eodﬂ@amtmg nefphg, Hﬁnﬂber(ﬁtctbm&slwaq:roﬁﬁcﬁl&nﬁesul ting
fromJoul e heatln causes the_ be 08 _to expand 51 ve

act uat or bé‘ﬁ’?ﬁtﬁﬁfe?mﬁeo@ tﬁspaﬁ%erhe % aa°he|dt° ?Jgoé‘:se HoPs &85 d’mresulntll Ng in a
stress di fiftepeird ecldties wee treshmdd tovmditﬁ@awhepvan the penThl“sp”ser“é@@” Bhif ﬂ@wence is

partially 1ﬁt§'§c911vé/ anem/o tﬁleepageatgtble I‘cﬁ&@ﬁ%g p?e%g%th%%e@ﬁﬁ% 5:d-hetqmi, s%e

actuator 320 bending towards the subStrate 301. | ever arm 3
transmits HPFEtiopdfpaRRetvory Frermogs the doreaya FRpRed a%eammmés Wb‘ﬁﬂaél‘“&f%ber 304
noves abouke thiBmithiGo i SgratirelihiBe offiddt | On shown in Figure 19(b). This

i ncreases the i pl‘ e§e§ure dee%)%o%ftlg ?Adrtl)lklet%%lon (g)fugs n%f t{{'e ne 8%(:Zb| é%ﬁt Sand

causing the ink neﬁmscus e nozzt the ink
meni scus 3tegnifaredmpesipme anlérergl 93 of bepage héhwrﬂﬁtae@hmb ﬂtWecod?WZ’Z!P@SMer 304.

As the tenpahak WeSolionldithe RRARLRRI 1 &e %@a}oﬁﬂﬁt& aﬁe%vea cbtB/ SistoftldE oGk UAL Or
320 returns to its ?‘P gi nal position. ﬁ\!};alé elbre -off of the

i nk dr opl &P884 %98 P i PGTE gepmRets 510 prR Opfies. Aboe eE‘ﬁ’é\‘ﬁ’bﬁo MR IR AR n Fi gure
19(c) . Thee g dboguse Marmipedensiy onelid paged ibyrs¢hhgropetidnalo dfe tighdzestie hdvosrd t ensi on
at the ne 's?t%%esé&tﬁm i ngge%%, %geetﬁﬁgﬁ{% M&%&ﬁl&mﬁeqﬁm@f& g8 hndelng | N @

net page printer ngt
recognition.

Pen actions relative to a netpage are captured as a series of strokes. A stroke consists of a
sequence of time-stamped pen positions on the page, initiated by a pen-down event and completed by
the subsequent pen-up event. A stroke is also tagged with the page ID 50 of the netpage whenever the
page ID changes, which, under normal circumstances, is at the commencement of the stroke.

Each netpage pen has a current selection 826 associated with i, allowing the user to
perform copy and paste operations etc. The selection is timestamped to allow the system to discard it
after a defined time period. The current selection describes a region of a page instance. It consists of
the most recent digital ink stroke captured through the pen relative to the background area of the page.
It is interpreted in an application-specific manner once it is submitted to an application via a selection
hyperkink activation.

Each pen has a current nib 824. This is the nib last notified by the pen to the system. In the
case of the default netpage pen described above, either the marking black ink nib or the non-marking
stylus nib is current. Each pen also has a current nib stylé 825. This is the nib style last associated

with the pen by an application, e.g. in response to the user selecting a color from a palette. The default
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printhead is the full width of the paper (typically 210 nm in the
direction 351. The segnent shown is 0.4 nmmlong (about 0.2% of a conplete
pri nthead). Wen printing, the paper is noved past the fixed printhead in
the direction 352. The printhead has 6 rows of interdigitated printing

el ements 300, printing the six colors or types of ink supplied by the ink
inlets 312. To protect the fragile surface of the printhead during
operation, a nozzle guard wafer 330 i €2 attached to the pri nt head substrate
301. For each nozzle 302 there is a corresponding nozzle guard hole 331

t hrough which the ink droplets are fired. To prevent the nozzle guard holes

331 from ngaeséﬁ rt'lg n!i)n! s?ﬁé<§g)cméd RAR 8 cgﬂréﬂ?ﬂﬂ? S@Bke?t:iﬁﬁx’fed%“gh%pe& irk %g%'e@d air is

punped throu he air nozzl e guard es during

printing. W% tsrcasrapud pik Wes thers@«rheﬁw F‘%‘?&q“epﬁefeﬁf&‘%de‘h%? gerpduceddptifed whi |l e

the print elqbgtygdngll“%chg@ﬁara}agge&let page Pen The active sensi ng devi ce of the
net page systemis_ typi %‘y’éa’(ﬂ en 101, which,  u

1ts
control | er 134, L8 e Rhe HENS gt cpgtm f}%n:rllm"tmcge “%m a page
via an i napely Seirsds “onlihe? LIEMJEhes eitspn fhibs ta dsofid dsskatrdatifevd tbe ppaeo¥ti ded
Wi th an AR %&éﬁh‘? Bc?wgtés 1t§i ecl:rrot"OL]ﬁ? rv?ﬂ h th%%(? Eﬂ?zedsqﬁ d&gciuyg D&8ks ﬂeﬂifl\re% gd
wavel engt hs. I'n nore detail he systemis able to sense
when t he rpﬁgy,litgtomq#taabmt%tfsm“qlh LERe surface, and the pen is able to sense
tags at a SUff' CA%ﬁenE@Jf@aﬁ@ed sﬁ@&E 14 r&erftd PR d@%MD@itdﬂ@k@dﬂnﬁhﬁ:%mﬁﬁO dpi or

greater and or f er r mat i apt ur e b
encrypt ed "4n ‘Wl ?"élfaé%es?fsﬁat“?’%ﬁd F‘?ig ég’h% Bt FRteel ‘{110 & haﬁg“énélg‘%t aJ% ?oén) t he
print er ornibRs@ificieXO2RaHEs21 station interpreti ng the data with respect

to the (known) PAQ et fl&s&l bkl tramﬁts B{gft'zfl S8l ﬁéfga%rﬁﬁsp%a Qgho;t%g@ﬁ&@ age pen
and

operates both as a nornm i nk pen non- mar k g:{}ll us. The

mar ki ng adipedibs tprsRisd digital @kﬁbﬁn"ﬁ’é@‘é& FFypey gpd ﬁﬁ%"i“ﬁ’g’mfl I*?éCk?f@‘fdp%lb stem as
a browsi NGamyskiebut SUGAySRisH B pdn-up Svetie ehsits tiddly handlg hete prinker f ace.  Each

net page pen is istered with th Sy. m h i pen 1D
61. Figure 23 sh‘gﬁ ﬂ? HE" e m'%mélg%%fﬁa ¢t %ggg‘% dggrlt%ml?mq'ft ”%iiniaﬁﬁpagﬁgr el at ed
i nfornati dm aedpwitaphedr by minuee gf entimipisdrandsaitivee Wien the e | ongsaspr géhin net wor k.

When ei t hep nid) pliser 1&&%%%@[&1@1@@@@; page, the pen determ nes its
posi tion and ofientatjon relative to hed to a

force sensor, antiP¥fan porgReredwithasy ﬁi‘“ﬂ)bef %fP“Ptg ’é%“b?eé”tuéeaa 8’ af%a re@%f’sd“a

t hr eshol d nétpagsnBlitic @h @alvahahmeﬁ theh@etp@k, it Ss 'lagely imatecialvimliich fiivites aapdnows a
interactive elI1 esgiglntmgg am%l?lgﬁ 1o be “clicked by pressi ng with the pen
nib, in order to request, 'say. Information froma network. Furthernore,
the force is cap%uw@medw@bad@m?ﬁ%mss deegribed ip greaiir [desoil inSegpion 6 belew. piifh |

dynam cs @ffrghesboiRakid €160 be verified.
1.7 NETPAGE INTERACTION

The netpage printer 601 receives data relating to a stroke from the pen 101 when the pen is
used to interact with a netpage 1. The coded data 3 of the tags 4 is read by the pen when it is used to
execule a movement, such as a stroke. The data allows the identity of the particular page and
associated interactive element to be determined and an indication of the relative positioning of the pen
relative to the page to be obtained. The indicating data is transmitted to the printer, where it resolves,
via the DNS, the page ID 50 of the stroke into the network address of the netpage page server 10
which maintains the corresponding page instance 830. It then transmits the stroke to the page server.
If the page was recently identified in an earlier stroke, then the printer may already have the address
of the relevant page server in its cache. Each netpage consists of a compact page layout maintained
persistently by a netpage page server (see below). The page lﬁyout refers to objects such as images,
fonts and pieces of text, typically stored elsewhere on the netpage network.

When the page server receives the stroke from the pen, it retrieves the page description to
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The pen determ nes the position and orientation of its nib on the netpage
by imaging, in the infrared spectrum an area 193 of the page in the
vicinity of the nib. It decodes the nearest tag and conputes the position
of the nib relative to the tag fromthe observed perspective distortion on
the inmaged tag and the known geonetry of the pen optics. Al though the
position resolution of the tag may be |ow, because the tag density on the
page is inversely proportional to the2§ag size, the adjusted position
resolution is quite high, exceeding the m ninmumresolution required for
accurate handwiting recognition. Pen actions relative to a netpage are
captur ed 38 iR SkhESprls, SRt it LS GARTLMBechbioR e SRR ERLLOT

ti me-stanped pe p05|t| ons on the page, I1nitiated by a pen-down event and
“ conpl eted Ibythett% teiglsesttie riroksja e gontestet e PAckhs gRE elemelis o t agged with t he
page I D 50 of thg “ﬂﬁﬁ’ﬂﬁ@&rdﬁ@ﬁ}ﬁb&vﬁé’ ditthiRe afdagR beide@hBNGE SownidbiGd, andime er

nor mal ci I unst ances, a ncenent .of the .s net page
pen has. & i PEhrSEPeslpr B b SRR e sl T 1 ol PR TR o

per f or m cook terirdilypagtres aoghick tabé Srivatedt and ackhrdinglp) adortgeretokie ds 1£nor¢é§fhafﬁﬁ’erd to

al 'ow the oY FhGloh QudllaSER oy hmkﬁé feBibteds AlGEAdIRY b ua@o@eﬁdnechommepeﬁw rent

sel ection describes a region of a page Instance. consists of the nost
recent di gPk &EPi nk stroke captured through the pen relative to the
background area Thferetake&w@alg& ofmbiit eleﬁzexitd’lihal‘naf)@'& @sgeldacmommmieﬂmatmmm pecific
manner on IS su tion ection hyperlink
activati o .ld’E&i@ Ut A n!; %qd ean%p % e 1 aIl‘?“g‘("omat%%hyperl last notified
by the pen.7to t Héypeyiskem In the case of the default netpage pen described
above, either t hf@hy%@ﬁdﬁ! 199m@n§&%&n’dﬂ§a&k£ag@'ﬁo atrgrﬁotQ%EHMnkdn@gfpwify)éh&@am bis
current. Each pen ‘also has a current nib style his is the nib style

| ast assoETHEEPonsF RifenpRagH BBy an appl i cati on, in response to the
user sel ecting aAﬁgkﬂmkEkﬁaiampahmﬁeﬁmmIhﬁadeiauhmmhhﬁmmaﬁmﬁﬁmaafmaib style
is the nib s € ;85 i wi.t h, t.he rr ‘ pk ur t hr ough
a pen ar eg)fpag'éféal Sﬁ)%% t cg%grhurﬁ Fe ethyﬂer nt'[l( ﬁ? a&r E‘ﬂﬁonhas"tﬁ get%‘?l% e%a%gr &'
subsequentiky treeyysta tec meludet he yseds a)pil@ppledueéﬂ 65rin tipehyperli agtivaien, wid 4 whi ch

they are 4aggfth wﬁmmx@&heme flﬁﬁmkeré%sdmaaarf@&qeo& pers B thd\isétfs o) Whi ch
it can conmuni cate flashes its "online" LED. When the pen

fails to EE%“ﬁegew’ﬁli]éssfi@%f?fs\?}éo“fndnlf‘ﬁ‘ge%?age it nonmentarily activates
its er r or" LED.whthen hjgeginpen asmameehiepaga seegogthdyga acqedst (gd<en rapiligdtiove t o t he

page, 50 réangn thy nc%s-l% ‘fget %ﬁhcb&oﬁ is 19 Lﬁéﬂ&?}@g éﬁ;@@.ﬂﬁg baSI d 1'%@1%11{:’3 ﬁl strokes

IS referre to as he digital
exchange & lsmséwdnrgee maiwahdw Wﬁgl‘hefe@re teren typse of hypssiigisy: 561! hyperlinks

handwri ti B, foah dypk@iiks 8885 labd@1cViRh ihfieARkd 550, 2 fkhowinGNBiLE 8% A general hyperlink

can implement a request for a linked document, or may simply signal a preference to a server. A form

hyperlink submits the corresponding form to the application. A selection hyperlink submits the current
selection to the application. If the current selection contains a single-word piece of text, for example,
the application may return a single-page document giving the word’s meaning within the context in
which it appears, or a translation into a different language. Each hyperlink type is characterized by
what information is submitted 1o the application.

The corresponding hyperlink instance 862 records a transaction ID 55 which can be
specific to the page instance on which the hyperlink instance appears. The transaction 1D can identify
user-specific data to the application, for example a “shopping cart” of pending purchases maintained
by a purchasing application on behalf of the user.

The system includes the pen’s current selection 826 in a selection hyperlink activation.
The system includes the content of the associated form instance 868 in a form hyperlink activation,

although if the hyperlink has its “submit delta” attribute set, only input since the last form submission
NPX028-SG



The pen is wireless and transmts digital ink to the netpage printer via a
short-range radio Ilink. The transmtted digital ink is encrypted for
privacy and security and packetized for efficient transm ssion, but is

al ways flushed on a pen-up event to ensure tinely handling in the printer.
When the pén is out-of-range of a printer it buffers digital ink in
internal nenory, which has a capacity of over ten m nutes of continuous
handwriti ng. When the pen is once agaﬂﬁ within range of a printer, it
transfers any buffered digital ink. A pen can be registered with any nunber
of printers, but because all state data resides in netpages both on paper

and on thegg fﬂﬁ&d@@rﬂﬁe sy‘st&m inéluéle@ﬁrgéﬁ}eéﬁvé FEE?&;%&';@AH h%@rlﬁhl aH{vﬁtleer a penis
comunicating with at_any particular tinme. A preferred enbodi ment of the

pen is descri bed*itpegirkedtearur &% iiq srouR clsmentiSah Whicthas gihassogiaied vredipkragnce to
Fi gures 8 shcﬁvn]aﬁ) Plgilrem NEHdRAGgnt bdUERAGTH 6\ fEImaeleﬁtehtpage gidup, rtheeﬁyp&ﬁhk gaecei ves

datarelatln troke .fr mth 0 Wnnt e

interact Wt at% ne tsna S aﬁfvate ged'p?f“flkéém?ﬁ Catnhe <é;)1‘ﬂsBj %Swate%épedmg t he
pen when ibghayigr wﬂmﬁd@ualﬂe@se@bﬂc@oa Ihmelntelmusedsmhnjwmal \gﬁlrthﬁKeibmﬂdeltadat a
al I ows t hewidenk fo¥n Wpeﬁ:ﬂé‘ og@:{vﬁde%ﬂtﬁfouﬁﬂ&?m%ﬂgpph@ﬁ% &'cﬁhﬁéﬂef&r@ﬂéﬂfs&ﬁ&' ve

el enent to be determned an indication of the relative positioning of
the pen PEIPSE f Vhlackhgard h’éteﬁ&‘tj’é megel & YPEE APHdEcPtYITE 2Rd bR e gl SapR % s

transm tt ehcduss. the printer, where it resolves, via the DNS, the page ID 50
of the stro,kie | he netvvork address of the netpage page server 10 which
mai nt ai ns the correspondl ng page instance 830. It then transmts the stroke
to the page ser vform dfineg heolipdire ofinelsted mpw bl uspdi@rviptire e delitwl serrf amnth | er
stroke, thghgt Qﬁnrl?efd' Eg‘e Ae¥maldwRadVer RANEmi B RANFS3Sme0 W AGpfiYant page
server in its cache. ch netpage consists of a conpact page Fayout

mai nt ai ne@ﬁ“ﬁ@rpgﬁgwmb?se‘é"%et page page server (see below). The page

| ayout refers to @bpheEtisa sioahclatnt 33 GAEe docxfn&ﬂﬂﬁeraaﬂ mhl&ﬁﬂaya;futainexﬁe;

Lyploal | Y oPRLAMHA SRUICES, 00k 18.NELRA0S A6 YLKy nlERo N, PROG,SET VeT

recei ves t e stro romthe pen, 11 |eve escription
NPX028- SGob@set gffiekhingtapeesd¥7p pfash acrmﬁnoeftto wlchéﬁ@mﬁnsﬁésf hhforh Bablefiddit of t he

page descidsiatck Ak m@soéstecpmel g1 BHRELCE S depdnlis brﬁthE ReB oakk %oﬁe@polmﬂﬁﬁeﬁm et the
of the relev e] ement ick" is a

stroke in the context of t

stroke wh&8FEE %rémd”ieé H"c‘"&c"éi“ﬁd“%‘up USRS PHY 8‘Fi“ Lk b%&“t“ﬁ‘b??"étﬁd t he
subsequentoperinteinepapss. Thohmeasles Gigdrdm & ¢o$n ttFigaresome smal | maxi mum  An obj ect
whi ch is activatgg :{% Astarkth hsk, sEa}{Q'sﬁ;?ivﬂué’h ﬂlﬁga‘difr“% t%#o&hsta ivDGrodl | vat ed,

and accordi ngl onger stroke 1s i1gnore apen action,
such as asb@|E %p(yrd 3 P’Fpefkd # forp ég"F%"Pé?Yhm} Brs§ myieg ot éﬂm&ycom%ﬁ?zattkncmt i esponse
fromthe ﬁ@ﬁd A form@ Becorthdsabmitted once one of its submission hyperlinks has been activated, unless

the hyperlink has its “submit delta” attribute set. A form becomes void when the user invokes a void

form, reset form or duplicate form page command. A form expires when the time the form has been
active exceeds the form’s specified lifetime. While the form is active, form input is allowed. Input
through a form which is not active is instead captured in the background field 833 of the relevant page
instance, When the form is active or frozen, form submission is allowed. Any attempt to submit a
form when the form is not active or frozen is rejected, and instead elicits an form status report.

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

All input is captured as digital ink. Digital ink 873 consists of a set of timestamped stroke
groups 874, each of which consists of a set of styled strokes 875. Each stroke consists of a set of
timestamped pen positions 876, each of which also includes pen orientation and nib force. The digital

ink class diagram is shown in Figure 33.
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There are two kinds of input elements in a netpage page description:
hyperlinks and form fields. Input through a formfield can also trigger
the activation of an associated hyperlink. 1.7.1 Hyperlinks A hyperlink is
a neans of sending a nessage to a renpte application, and typically elicits
a printed response in the netpage system A hyperlink el enent 844
identifies the application 71 which handl es activation of the hyperlink, a
link 1D 54 which identifies the hyperl®nk to the appllcatlon an "alias
required" flag which asks the systemto include the user's application
alias ID 65 in the hyperlink activation, and a description which is used

when the hyperl| | ﬂ*ﬁe %16.{;3&?? 99?3%%@@& a4 kiveat%ﬁaa%as &aw%ﬁemesvgso?a S

history. The hy ass |a rami s ure 29. Wen a

hyper | i nk ﬁlgsatereﬁﬂd/%ﬁoeﬂw fiekeleopeny elass diegrap 13§*@ﬁasﬂ1*‘aguree3du@§'tdlaﬁe) lréfrfr‘ap&ﬁifillilcatu on
sonewher e aqmdtsrignergggs\%g@ﬁedtg'hleﬁa@pl ication is identified by an application

I D 64, and the app]ication olved in the nor e DNS.
“There are three ﬁﬁé@oﬁﬁelﬁﬁ}ﬁ@l@sﬁ%ﬁ% Aeraradre $yge PHor Ry 'g‘ﬁ%‘és Xf‘y[?‘ﬁp

hyper | i nkga 865z crafch sselleelill figrad) w2 rdpiurdd $n Bbidckbaxiekilsonum: dauseshal tgpe vadue30. A
gener al hybgg{ ghé&'%othcf?&”déml enment a request for a linked docunent, or may
sinply signa erence to a server. A form hyperlink submts t he
correspondi ng fo*fxr?‘?xf §°ld thas apgssorcieiad feanvalua 883 2 ehowarie Higprerhi Mk dgiBhiks t he

curr Ient seht@ed ﬁlqnex]g 9?1& beona&mutoﬁlatcmgzrbondeﬁedttb&xmu mm% haB @6t feeugmﬁ@i;lt al ns a
si ngl e- wor iece o r, e i cation. ma

si ngl e- pag&d E‘S&eﬁtrf%ﬁflg‘@fgﬁ 'ﬁ@ﬁ‘f ﬂé"%%gw ﬁ‘ﬁ'ﬂﬁ’i"tﬁlé ‘&ﬁ“ﬁi"ﬂ 15l “E%Fﬁ"&%é rn whi ch
it appear Sor egampie, Tapaers £aCivD SudnabdT. a?Vdatfafaer‘I&mStath aftgmmgmoﬂamkﬂahmnh nk type
is char acg&wﬁ&h Do lsadiBlOL paBS YRS fiRbhe. ARRIA Sals on. The

cor respondi 5) I nst ance fransaction I'D 55 which can
be speci fAvgust§® H@cm&ofw@fh@ﬁd@rewoampreﬁd'fwswﬁaqnw nk |nstance appears.

The transactl on ADgrﬁ&Fkﬂeﬂ&n@@dnfabéoclﬁﬁaﬁgltﬂﬁéﬁduﬂé("ahﬂagiﬁaisﬁoﬁrﬁm}?@ﬂab’i @agion, for

exanpl e a 0 art” di ng. pur chases nt.ai ne chaS| ng
appl i cati 8ff %ﬁ‘ﬁ{;é?{%?‘f SFIg?%e Egcpsr zon é“t%maélfail V?”n%‘* LEPFRE ‘9%‘%¢“§‘8cﬁr rent
sel ect i on #826mérrvf G pel. el a dgitahsignemie|ofi ke amltﬂnvdttﬁwcfnrm ofﬁﬁie:hslyesﬁt?@m pandé udes t he

content of,.L.he:335Q6GERAl &nd ﬁéﬁ“hhﬂ&“et FCHiBOGeoheds RLRD rdhe JA w@pL 1 vati on,
al t hough it thg hy e%rfla‘érl K has1 Its "sub rr%lt dgnhtg" Eattrrl ﬁs?% seﬂt3 only i nput

since the prﬂaaé&tS*ngﬁ#%mﬁﬁgéq Bierrligesayodickeyvashe fpr. Pﬁltqea’a%a&“e “PRECAESPIE em
i ncl udes an-efkewdd (V@ ﬁ)e&xuﬁ;ne Patbndon, Rabldd dhypetd, iAkonagit Sigﬁait&d)%ﬁcaﬁon

hyperlinke S r pt, 838 whi ¢ S
hyper | i nk, awn? Edeml e aﬂ% Qﬁgfﬁ%\ﬂﬁ %%rﬁtRe%gcuré hr btljg g}%)b/ T eI d

el ement i norltdnénglmhprehpﬂqeﬂt‘?yqnemﬂﬂfimr@mfﬂrea@%om ated with the group is
activated. A hyperdih BkRG 8HRUE iERAMh B §@Muk & B AAEdaT 1 YRR doBknot

have an input zone on a page and does not accept input. It can have an associated field value which is
included in the form data when the form containing the field is submitted.

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

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

Digital ink, as already stated, consists of a sequence of strokes. Any stroke which starts in
a particular element’s zone is appended to that element’s digital ink stream, ready for interpretation.
Any stroke not appended to an object’s digital ink stream is appended to the background field’s
digital ink stream.
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behavior with a field such as a checkbox. It can also be used, in
conjunction with the "submt delta"™ attribute of a formhyperlink, to
provi de continuous input to an application. It can therefore be used to
support a "bl ackboard"” interaction nodel, i.e. where input is captured and -
therefore shared as soon as it occurs. 1.7.2 Fornms A formdefines a
collection of related input fields used to capture a related set of inputs
t hrough a printed netpage. A formall®ws a user to subnit one or nore
paranmeters to an application software programrunning on a server. A form
867 is a group elenent 838 in the docunent hierarchy. It ultimately
contains a set .[91%itaI %{knlaptﬁlled fi!l Q#ed b&k&%@tfﬁldsé%tcéretegra@d EE?JG%C&S&@.S.
represents a printed instance of a form It consists of a set of field

i nst ances CBRmsiptienhof @or prangsopliectsds eqeralfy iapgreist and prlestiog A5 M rirguectPey m  Each
field inghaRcamhas neRkndbaeplatiads ¥plidgndgkiicwhose type depends on the type
of the corresponding field elenent. Each field val ue records input through
a particul ar prifPedsyBRses BEE ZFoss pep mierackiony A BHE or rmore printed

net pages. 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 subnitted once one of its
subm ssi on hyperlinks has been activated, unless the hyperlink has its
"submt delta" attribute set. A form becones void when the user invokes a
void form reset formor duplicate form page command. A form expires when
the tine the formhas been active exceeds the formis specified lifetine.
Waile the formis active, forminput is allowed. Input through a form
which is not active is instead captured in the background field 833 of the
rel evant page instance. Wen the formis active or frozen, form subm ssion
is allowed. Any attenpt to submit a formwhen the formis not active or
frozen is rejected, and instead elicits an formstatus report. Each form
instance is associated (at 59) with any forminstances derived fromit,
thus providing a version history. This allows all but the | atest version
of a formin a particular time period to be excluded froma search. A
input is captured as digital ink. Digital ink 873 consists of a set of

ti mestanped stroke groups 874, each of which consists of a set of styled
strokes 875. Each stroke consists of a set of tinestanped pen positions
876, each of which also includes pen orientation and nib force. The digital
ink class diagramis shown in Figure 33. NPX028SG 25 A field el enent 845
can be a checkbox field 877, a text field 878, a drawing field 879, or a
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signature field 880. The field elenent class diagramis shown in Figure 34.

Any digit

al

ink captured in

a field' s zone 58 is assigned to the field. A

checkbox field has an associ ated bool ean val ue 881, as shown in Figure 35.

Any mar k

checkbox field' s zone causes a true value to
A text field has an associ ated text val ue 882,
captured in a teXf field s zone is automatical l'y

val ue.
36. Any d
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level for forms which fail certain application-specific consistency checks. As an extension to this, the

entire background area of a form can be designated as a drawing field. The application can then

decide, on the basis of the presence of digital ink outside the explicit fields of the form, to route the

form to a human operator, on the assumption that the user may have indicated amendments to the

filled-in fields outside of those ficlds.
Figure 38 shows a flowchart of the process of handling pen input relative to a netpage. The

process consists of receiving (at 884) a stroke from the pen; identifying (at 885) the page instance 830
to which the page ID 50 in the stroke refers; retrieving (at 886) the page description 5; identifying (at

887) a formatted element 839 whose zone 58 the stroke intersects; determining (at 883) whether the

formatted element cc;rresponds to a field element, and if so appending (at 892) the received stroke to

the digital ink of the field value 871, interpreting (at 893) the accunmlated digital ink of the field, and

determining (at 894) whether the field is part of a hyperlinked group 866 and if so activating (at 895)
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NPX028-SG 26 Digital ink captured in the background field is interpreted
as a selection gesture. G rcunscription of one or nore objects is generally
interpreted as a selection of the circunscribed objects, although the
actual interpretation is application-specific. Table 2 sumari ses these
vari ous pen interactions with a netpage. NPX028-SG 27 Table 2 - Summary
of pen interactions with a netpage Object Type Pen input Action Hyperlink
General lick Submt action to applicatfon Formdick Submt formto
application Selection |lick Submt selection to application Formfield
Checkbox Any mark Assign true to field Text Handwiting Convert digital ink

to text; gRShalihdXhypldnk. fdlt@tlnglvelp’&%ﬂﬁné)(ﬂl b IilherAGRT SRnadidiefeddn: | Nk tO
field Si gnature Signature Verify g i nk S|gnature generate digital
i°g

si gnat ur e °BFesPBinic a8wegRk dlegett a’lnd i i"?&’t’*’u}‘?e @t §9i ¢ 6°rfﬂ6’f?§d‘¥§ PEEEr i pti on
Assi gn di Gitdrakivdly) ko thedabedated @b inp@ fRGLk ByberfiIE aspyadiRTatITB0) MedtbdaSedntrthelts ent

selection fo ch conS|st S nost  recent
st roke caﬁl d#gétala ofﬁﬁenbaf‘j}% $§ﬂ§g§3f i) cgpying & e)l t{ée(r?t:g‘ ?%Vﬁgsmli(e Ol @E ™t ter an
i nactivi tyelechmmoufﬂlttmemEemrasnpm@dlle‘twyabﬂlraldyreﬂmwrmr The raw digital ink
captured in every,fl éqﬂaé\% J&hﬁéd’ﬁ&&m% $kp @95 m@pﬂaé.gseshé% MEfiguh, | S

optional ly transmtte form data whe formis submtted to the
appl i cat i gfere thei %Guai“laﬁﬂ;\é‘g“"’tlh'é‘ ‘éﬁpﬁeﬂdc’éf”tt%ﬁ’fetfcba"icﬂfi% oatee thike Falv Tt gi t al
I Nk shoul grdedss SdaSiRe 61t defeR@iniog (agﬂmlwh&ﬁﬁﬂ‘ﬂﬁrfﬁ:ldaﬂa cﬁddﬂ:hxaﬁi @h®7) ehateensi on of

handwitten.text. This c r VO I nt ti.on at the
appl i cati “allléﬁ/fae#’re?e%t? afco?cmvmﬁngﬁ aST'gnm én(f’aég\ré?a v%léet ?’otﬁ }s{eggcahfe
consi st enelereliebkdtemiginnt 859 efhglileoﬁletf@dtlm wxt fiehieandefrwwmefﬂbw:ﬂ@gqoéhthﬁ area of

a form Ca&gi?ﬁ uﬁi%éeoglga&%&t,mam qélﬁlwtﬂbglpérbﬁ'iagmg-'gbﬁmﬁ&m& Gﬁiés @aragdmen
deci de, on the basis of presence 0

ital ink outsid licit
fields of MeReRvF RPPAMST fF’S&t 6 Bkl G P S BhEPa e %ﬁqﬁ%i <
assunpt i osighaad fiddad HSEveriffing (A0 therbitaiailed tlﬂmﬁmimmftﬂ& pei©s divher with thd ed- i n

fields OUEI%I dte thé) a]:pp;[oprg %e reglsh%!mclesserver creating (at 904) a digital signature of the contents of the
corresponding form, also with the help of the registration server and using the pen owner’s private
signature key relating to the corresponding application, and assigning (at 903) the digital signature to
the field value.
173 Page Server Commands

A page server command is a command which is handled locally by the page server. It
operates directly on form, page and document instances. '

A page server cdmmand 907 can be a void form command 908, a duplicate form command
909, a reset form command 910, a get form status command 911, a duplicate page command 912, a
reset page command 913, a get page status command 914, a duplicate document command 915, a
reset document command 916, or a get document status cornmand 917, as shown in Figure 39.

A void form command voids the corresponding form instance. A duplicate form command
voids the corresponding form instance and then produces an active printed copy of the current form
instance with field values preserved. The copy contains the same hyperlink transaction IDs as the
original, and so is indistinguishable from the original to an application. A reset form command voids
the corresponding form instance and then produces an active printed copy of the form instance with
field values discarded. A get form status command produces a printed report on the status of the
corresponding form instance, including who published it, when it was printed, for whom it was
printed, and the form status of the form instance.

Since a form hyperlink instance contains a transaction ID, the application has to be

involved in producing a new form instance. A button requesting a new form instance is therefore
NPX028-3G



Figure 38 shows a flowhart of the process of handling pen input relative
to a netpage. The process consists of receiving (at 884) a stroke fromthe
pen; identifying (at 885) the page instance 830 to which the page ID 50 in
the stroke refers; retrieving (at 886) the page description 5; identifying
(at 887) a formatted el enent 839 whose zone 58 the stroke intersects;
determ ning (at 888) whether the formatted el enent corresponds to a fleld
element, and if so appending (at 892) %he received stroke to the digital

i nk of the field value 871, interpreting (at 893) the accumul ated digital

i nk of the fieId and deternining (at 894) whether the field is part of a
hyper | i nked mfkm:uﬂ%ndhlgﬂ activating (at 895) NPX028-SG 28 the
associ at e % Pk Fter Ively determ ning (at 889) whether the

f or mat t ed eIenenﬁdmd@ﬂper@ﬁUQM@deWWyp9$m¢#mmxﬁﬁﬁﬁﬁﬁm%mﬂm@P“%G”%%?lvatlng

(at 895) ths MﬂE@M@QAI&Q){)&?J&eﬁ%me pak bokMNR LRl o is fafl of DB lARRBEE Of an
input field or hyper endi ng (at 890%i t he reéel ved stroke t t he

digital irfkplispte e soaeneet b°'u‘ﬁ TPFSted) ‘H %S“f?hcaéfn T SEVPRG (dECBEE PRR™ Fgecel ved
stroke t o grdtigces Ur prefl coBe b @ei @resPfing fpageh Bistange rvatht th bavkeramd rfgldntabie ned by

the 1001 S8l L A BE P Lon LIV (P82 YA AL AT LOWGIAL bt 0P 893

in the process s e accunur at ed digital ink
fieldis |an?eqsgrf@rm@dmawo4\«§mgget8@t‘ls lremrpapp arogioes aysinfofl egpeft o statisob e s s

consi sts Qfd n@&énpggerlﬂ;taﬁ&t if3RBihe \WRE blsEhell ke whineik Glad SrinfedC Foe GlibOX: e d (at
897) whet her stpglspf)anyl nk represents a checkmark, and if so assi gni ng

(at 898) é’“P‘Pi‘Jé“d\ﬁéﬁ fRentif oREny AR oL ol t er nat i vel y deternining (at
899) whet her t heTHe relpabeilGroantiiohappchds @h eveaynetppde is ssudlyrasseristedngith(adup@@8) t he
digital ink Jo.canputer text, with the help of the appropriate registration
server, andassl g gni ng (at 901) the converted conmputer text to the field
val ue; al ternati Wty rdeq invianrnis deplicaied v Jipld wiese psterehdieivapy ofegigfed &j gnat ure

field and gdr meveVeid, fYi dhedktrkWPShrstH @ stih@tdtca;lecldn&k ga@mt; hfd sixgipptatsr of t he
pen's owner, wth th hel p, of the a %p]gf?&rlate Le ration serv Fed

creating (FseoH) 0Ly Arvgnes 3rd gmyirss 4P F RIS e‘nts”1 PR TET e spondi ng
form al smyufstﬁﬂdaﬂdtgapﬂﬁeinqncmﬁgtuhcessﬁeggr@tureafbmf@moserver and using the pen

owner's pri vat e ostal c bigh @Q&[ﬂhﬁat' on
%%@@é &h[ﬁméé,f—‘yq fof AproostaPrih® &96f1§§&ﬁ@$ g

and assigning (at signature to the field_ val Elgﬂ
Page Ser veﬁsw@ﬁm‘ﬁh%kwuﬁ‘ééé‘ds‘@}“%m@ﬁﬁ%hﬁw|d§°"§1‘°"&to‘??ﬁté‘ﬁ%l AN Wﬁndl ed
| ocal |y b)ﬁuﬁlﬁ&e P&t gient &inviRhd ddplwate@ﬂlelﬁiﬁheﬁ tliilsﬁxﬁe&trdy)ﬁ doglichite form cqnaugped dvad

docunent i nstances rver mrand
908, a du& {e&eé%]%cu%n%nrt ﬁ?ng%%gg gucesgﬁ grm ed cogys (éﬁ?tﬁ) corr orB‘ﬁat %o%&x&rg GJS%@Q\J@? form
stat us cormekedu@lifi]d wheypbdasiad df ﬂagbcle@mwdﬂgm fmals thenstbe ro5 JecuBigiimand

913, a gel,,PAYR SkRlHSHERHERL.Ad ‘Qv!ay @ Qi Snfnad G4HIEAN e CRBMRAGHEALS, a

reset document command 916, or a get docunent stat ys comrand 91 as shown
in Figure csxgmand produces a printed report on the status of the corresponding document instance, 1nc tdin

who published it, when it was printed, for whom it was printed, and the status of any forms it contains.

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

An application can provide application-specific handling by embedding the relevant page
server command element in a hyperlinked group. The page server activates the hyperlink associated
with the hyperlinked group rather than executing the page server command.

A page server command element is hidden if its “hidden” attribute is set. A hidden
command element does not have an input zone on a page and so cannot be activated directly by a
user. It can, however, be activated via a page server command embedded in a different page, if that

page server command has its “on selected” attribute set.
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A void form comuand voids the corresponding forminstance. A duplicate form
command voids the corresponding forminstance and then produces an active
printed copy of the current form instance with field values preserved. The
copy contains the same hyperlink transaction IDs as the original, and so

i s indistinguishable fromthe original to an application. A reset form
command voids the corresponding forminstance and then produces an active
printed copy of the forminstance with? field val ues discarded. A get form
status command produces a printed report on the status of the

correspondi ng forminstance, including who published it, when it was
printed, f whogi | BAMATLR{E%BFEQTPA pd the formstatus of the form
instance. Since a tormhyperlink Instance contains a transaction ID, the
appl i cati on has iothperefeires/ iy eceichi netppgecisl RaERlyWish e ePast dep A REE™ R but t on

r eqrest i tnglacﬁcaaetm thg mn%:tﬁb%%( &Eﬁﬁg&f&rle_tﬂa@{n&fa@ﬂiv@ prdya%f&zaaea@omso doty i Ead.p!yyt |
i npl emented as_a hyperl i nk. upl i cate page co roduces .a.printe

copy of t HEttoRRstrBITHPTRY S R Loe? E‘g‘ihﬁf‘fcaecog’(/ﬁqfﬂﬁ pflqr?‘e% %1a°(?ES§r° gﬂﬁ?’ﬁegﬁ%nval ue

pr eser ved.prddiices b eopp afiite @ifztf@imnSndin it@rcase of a seguwqdprument sugh f@rtigket eriveuret.he

dupl i cate tl?eﬁ%gonce%%aaggx iagatoi nrgo?er Q&Iél%gnfﬁagé‘ duplicate formcomand. A reset
page conman producespa prn( nted copy of ‘the correspondi ng page instance
with the backgr olikrcdefanle bigelsrprze eory dinstion g dendief pirgeHn by e & 1V8H t"8PHE P2E°f or m or
is part Ofse@erf%@éﬁl by @ctiolfard BE@EI RAVEANCANBR WhitdSo kddpfiicioat ed  as a reset

f orm command. et page status command produces a printed report on the
status of the cﬂ?fr"e'%ﬂ)gﬁﬁTﬁﬂ page instance, including who published it,
when it was pri ninedhrefired enbdinehtt theaspagpprintet Bl 2 siagle bitlom labdllad Teln3fWheny f or ns
it contai n%essoeaitieﬁci 2l leopfa eo-H}E u[;];et;og%gzﬁldlng:go whi ch appears on every netpage
i s usuall f ASSOE At ed i t%u a QUpfl cate page el enent. When a page instance
is duplicated wistmpspfpsioiroppiieefees preserved, field values are printed in
their nati.wve fordggnsbsRintefeotBRdrBr K appears as a standard checknark
graphic, and text appears as typeset text. Only drawi ngs and signatures
appear in‘their ‘B ™ Brm with a signature acconpanied by a standard
gr aphi c i ndi cat i degmendioetsfmehy si gnature verification. A duplicate docunent
command pr,oduces, a | Vi; he correspondi ng docunent instance

wi th background t?lflgeghegjgge&g%%%rdgg%?%{ed. I f the docunent contains any forns,
then the dupl i cBedelyseurnsevidesaiieraplicaliupme CapRsto ui5dhemgiPE Y™ he sane way a
dupl i cate form comBashes @RsHion ndnd i8&@ts Hon s fneasmand produces a printed
copy of the correspondi docunment instance with background field val ues
di scarded.” I f tH&" BWrngfb"B’Bﬂ’fai ns any forms, then the reset docunent
command resets tduet £ceam®py of atfre sane way a reset form conmand does. A get
docunent status

print the status of a document

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

The netpage network directory atlows the user to navigate the hierarchy of publications
and services on the network, As an alternative, the user can call the netpage network “900” number
“yellow pages” and speak to a buman operator. The operator can locate the desired document 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 illustratc

personalization mechanisms in the netpage system. Although news is often used in the limited sense
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command produces a printed report on the status of the correspondi ng
docunent instance, including who published it, when it was printed, for
whomit was printed, and the status of any forns it contains. |If the page
server command's "on selected” attribute is set, then the conmand operates
on the page identified by the pen's current selection rather than on the
page containing the conmand. This allows a nenu of page server commands to
be printed. |f the target page doesn'#!contain a page server command

el ement for the designated page server comrand, then the command is
-ignored. An application can provide application speci fic handling by
enbeddi ng } he rel evant server L erlinked group.
The page g’é‘Wﬁ’?peé?ﬁdlnv sfnp§ag'f1?1newﬁ s n%e & Eglotg‘% at ‘gkon'tegt ﬂ“"mrfg hyper | i nked
group rat her thamtmue@mmﬂﬁgwmhéwﬁéQEMBemW@?w@oﬁﬁﬂﬁﬁﬁmwﬁﬁgﬂ@‘§%PV€WSconnand

el enent i ubm:aqgl? rz].?] }geréoﬁaﬁze'a hl!sﬁl? Cfferddt rufeéhlaﬂﬁn% e %@ﬁonalpcoﬂ:'exd de @ers&lﬁlm nd
el enent does ave an inpu

zone on a _page and so cqﬂnq% g 3§£|vated
directly WOfdmg LFS@P reaqler’s explicitly, gigjeds apd, implisit c“t"‘PVﬁfl S O pag ECSEr Ver
command epheddestriomlizeddidbidg ente palges todafity tdbtemogragie. server conmand has its
"on selec%ﬁd IbUtE set %*WQ28 SG 30 1.8 STANDARD FEATURES OF
NETPAGES tfua%ﬁé*@? QﬁOﬂﬁf “Bach netpage is printed with the netpage
| ogo at the bot tAosubicober Pamdiiawanewd kiuds of 1ew spugres pysAltgbdedirrd 1o @PRYPBRS: has

| nteracti R B%@%E td!:lﬁr nem@uéaagwiesxew@gamc@@n@mse@vegatwaﬂdcvanedlrﬁ @St cases
pressing t uces a cop case %L¥% orm the

of th
but t on pp@éj@j}é@gle‘as é@ﬁ? 3 atgﬁrégagﬁtqﬂpeé l;ryo?. ﬁF\gsAHWhQ-Lﬁ Prhgy 8 asgecl news

a secure
docunent , 2 SHEhorANews fubfidfidns QfpicalRUDEaEspond! th eraditidh o welapard 4rd nawstegqzinesat or y

note or ad rt|S|n page. The def uL1 i nale- _handi ed
5‘ SIRES § %‘B\?gfql{ Y daw> WO &4 G noAR mfc«y antrfo%tﬁps

directly B %ﬁ%pa page Server. peci al cdpy functions are
handl ed bﬁmﬂmﬂKWNgstﬁgmb@@@mbumm@nﬂvﬁ¢anmaﬁﬁ¢*EGWW%MMI1 9 USER HELP SYSTEM

In a preferred e['ﬂp(ﬂg:bﬁ??{lbhcgtlb@s%} %gﬁtsﬂﬁd ﬂibﬁc[amkha&' ditedind@d pibbdatisrsns | abel | ed
"Hel p". When ressed it elicits a S|gg %@@ mforgatlginl,le I,ngl udi ng:
status of W laﬁfbérag%‘ﬁ?ﬂ‘é’cf’ﬁ Brltplg peys,re %" e élg‘n?ﬁrﬁ%aﬁ PSpT evel

hel p nenu&mdmﬁ@meﬂbwkuﬁﬁ&&@ﬁmmﬁmmﬂyhomehQMeMEmsMpag@knepMHWQWﬁmmee%ory The

hel p menu rOV|d S.8 Qfera %ﬁé apugl on how to use the netpage system
es t

CI'WiSC
The docunﬁ FUNCtT 6 Hend 1 nc e foll owi ng functions;

The subscriber builds a daily newspaper by selecting ¢ne or more contributing news
publications, and creating a personalized version of each. The resulting daily editions are printed and
bound together into a single newspaper. The various members of a household typically express their
different interests and tastes by selecting different daily publications and then customizing them.

- For each publication, the reader optionally selects specific sections. Some sections appear
daily, while others appear weekly. The daily sections available from The New York Times online, for
example, include “Page One Plus”, “National”, “International”, “Opinion”, “Business”, “Arts/Living”,
“Technology”, and “Sports”. The set of available sections is specific to a publication, as is the default
subset.

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

For each section, the reader optionally specifies its size, either qualitatively (e.g. short,
medium, or long), or numerically (i.e. as a limit on its number of pages), and the desired proportion of
advertising, either qualitatively (e.g. high, normal, low, none), or numerically (i.e. as a percentage}.

The reader also optionally expresses a preference for a large number of shorter articles or

a small number of longer articles. Each article is ideally written (or edited) in both short and long
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print a copy of a docunent print a clean copy of a form print the status
of a docunent A docunent function is initiated by sinply pressing the
button and then touching any page of the docunment. The status of a
docunent i ndicates who published it and when, to whomit was delivered,
and to whom and when it was subsequently submtted as a form The netpage
network directory allows the user to navigate the hierarchy of publications
and services on the network. As an alt¥rnative, the user can call the

net page network "900" nunber "yellow pages” and speak to a human operator.
The operator can |ocate the desired docunent and route it to the user's
printer. ="“t04u rt%sptrgfgt docunment type, the publisher or the user pays the
smal | "yel'lT'ow pag service fee. The help page is obvi ouslall unavai | abl e
if the print er i én@n!ablr@mbo (oe iviften ﬂohe@‘ﬁi‘)sm diffseent Yeesions oy ipgishe thy prppted; 5 | j ¢
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s A fre

publ i cat i o‘f‘frsé’?ét‘rfﬁlFCéedtaﬁcofqlqu%g‘Fé?P TS PER Ao *ehe W
net page Sylﬁ'éoedéhce,@ihdrlﬂﬁidgihlogl@ﬂ\fsgcl S often used in the limted sense NPX028 SG
31 of “e%paperﬂ%” ?egm&%' eea&es\@&myageléc ge&aﬂgf%nﬁmmweredﬁo&eaﬂqr esent

context is wider. e netpage system itorial content and the
adverti si rﬂgclt:lwﬁﬁlélmi aMCﬂ’éhfﬁielV\B BY 6‘Ef¥311t|t’éf‘éﬂcéﬂlvaﬁe%toﬁélﬁ‘%lﬁ’ﬁ%{ls?bﬁ%“ﬁé‘? R £ f er ent

nechani srrsordeﬂa&ge%nbE@Eecaﬁsuﬁ@t%entsuus&lbaereaﬁaal ized according to t he
reader's explicitly stated. and i

capt ur F' nie 1e§ Ille The
advertising confieREiCIsIVhER jIHRRAPR 8 %8%‘%?‘8‘1%6“ R AT IN A F- Vo ] Ve “CC&lity and
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that deliver news / blications are ‘{%ﬁ%r egat ed and
edi ted by anlsesy chnifs|(& filded” %éﬁ@sl@%dr)eaﬁenga?féoratg&ne%aéfeé#me giper iy ratg thy

publisher Jgby a specialized news aggregat or. News publications typl cally
correspond to tradjtion aper s Newsna n streans
can be many and %??%nglgﬂ V\ﬁ ? recs)rﬁrg ﬁree\?\(ge bfferc\}‘iregegons“?\é% t oon
strip, a eﬁsem:ellamby\mbcemfssndmﬂdghwrcda)rhqstlehrﬁn@ubﬁqﬁiﬂee‘t| n board, or the

r eg‘fl e:: ats g\ém Ofe ggﬁe rea y}ﬁm&h@ﬁ}p@%ep WL Rt Q@toxs %ﬁﬁé? &uaﬁﬂdﬂ?@@r(& & db QQ don’t
publ i cat i

|te news i cations as atlon of
mul tipl e rigREsedte)gasHgerqal)y. Mﬁ%ﬂ’isf’fﬁlﬁ’mﬂtﬁ éwa’g'g?'%fa%‘?f’ F’b“ﬁh"é‘{f&e%@%gaéq@ﬁ
f or mat t i NGoMborB@Filt&ing. 0QNEh Babraekeadk nitird Belyliat thy cdrlagondiadeartion vilide Skdver i s

able to pl aﬁle re% e¥§£1}eé1§édnc9pac1ty A different serendipity factor can be specified for different days of

&

the week.
The reader also optionally specifies topics of particular interest within a section, and this
modifies the priorities assigned by the editors.
The speed of the reader’s Internet connection affects the quality at which images can be
delivered. The reader optionally specifies a preference for fewer images or smaller images or both. If
the number or size of images is not reduced, then images may be delivered at lower quality (i.e. at
iower resolution or with greater compression).
At a global level, the reader specifies how quantities, dates, times and monetary values are
localized. This involves specifying whether units are imperial or metric, a local timezone and time
'format, and a local currency, and whether the localization consist of in sifu translation or annotation.
These preferences are derived from the reader’s locality by default.

' To reduce reading difficulties caused by poor eyesight, the reader optionally specifies a
global preference for a larger presentation. Both text and images are scaled accordingly, and less
information is accommodated on each page.

The language in which a news publication is published, and its corresponding text
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pages over which it otherwi se has no editorial control. The subscri ber
builds a daily newspaper by selecting one or nore contributing news
publications, and creating a personalized version of each. The resulting
daily editions are printed and bound together into a single newspaper. The
vari ous nenbers of a household typically express their different interests
and tastes by selecting different daily publications and then custom zi ng
them . For each publication, the reaagr optionally selects specific
sections. Some sections appear daily, while others appear weekly. The
daily sections avai l able from The New York Tines online, for exanple,

i nclude "Rag P I" o

" BUSI NESsS 8 & Aé)]ss , {L}{‘/éﬁy f"the!\lﬂltphcq not a%?’e?&é}l@é éx Q&Ld bS}: ﬂ-ne%_i_hrgi—lg\gaverot%le

avai | abl e netpge pysiem cgnde @p@&t}r‘fq e P*Pﬁdeaﬁufﬁ%‘l“i t@&?&ﬁ“@hﬁ@f‘fsfgs ip ¥ariPWEUREf aul t  subset .

The read_erz_zcan %@ﬁﬁblﬁ@@omtmbmwmmgby creati ng custom sections, each

one drawi ng on u news, st reans o) ns .m ght be
created for e-ma &“gp’r‘ “é’n&fsﬂ‘e 5 ﬁ?f’éeﬁteﬂlfe??y( @é s ené%“flsm%?o"feﬁtr

nmoni t ori ngedaemdvhﬂaﬁ@smtcalszpﬂ@e& oexjlapihe sdifptidcandxs Travel add; @ ieppiplegsd ) .  For
each secti 3[‘1: Lk%l Et‘o E&)@%% QrQ\;ell Qegt?(lnl t){anse}?s%ﬁﬁet'el %ﬁe llathﬁ 0? Iﬂ?eeeditcﬁfalt &ﬁ{ nt to an

qualitativ nunerically .e. as a
limt on |a‘#‘§mPFu ﬁﬂﬁgﬂlﬁéﬁomp‘a@%‘-)bhs’lafhhest% "H’éﬁft‘? W"b‘ﬁfé?)’@’lﬂtbf’féﬁf rgjflers H@V‘é"rtl si ng,
ei t her qu@kﬁtﬁé}ﬁdgﬁﬁﬂ_‘% (e.g. high, normal, |ow, none) or nunerically (i.e

as a percentage)._. The reader .al ti,onal.l e refe en e for a
| arge nunmber of HHGFE SAVHPPE df & cegr n {he g ?gf ﬁ’u % © 5%’6’5’? °° |cI es.
Each arti détemings peiaity yo pariidutae mergicss, emltredbz jamd botldulas trgrests aand cb@wgs
NPX028- SGas%&l d%tg'ﬁuetlogalgb'tpxﬁlgﬁ& aﬁdmm?irogﬂlgit Qfeﬁlgéfﬁ)mcé\%te@ruhé &h&alrﬁﬁé{'esﬁla% be
witten (or edi erent versions to t he expected

sophi st | caltePcé?Panf’Sf%‘lﬁ%‘d‘ﬁlélspem?l’éﬁpa%rrpl eto pI’OVI de children's and adul ts'
versions. The apﬁpﬁ&@rphats&rsmgtsfir&ﬂﬁablespr&ﬁbtagac&slnaﬁ:gc@pade”ng nium duh@sisapder '
age. The read rcan readi n ce over

e"
Che 1 ' br oF BB S ages Wbty By s e R et “Fancll b B RS Eun! SRR o act e
and pri orﬁmozenlu@wnﬂﬂlepzedmtmstlablamadvem IS assi gned a usef ul lifetime. By

defaul t they ar Qn%lnlﬂ%‘z?gregﬁte}noﬁéln tﬁégglpgea@mou%&tesfewg@g&.eabg}oﬁm@ﬁmy or der,
subject to space constraints in the subscribers' editions. In sections

where it PiEgensiopl GF iohe @ublcion’s saerble aerHsWa tPasn et PPOElP 82¥ofah 0%t i ve
filteri ngaccoﬁhths phldicit &R ga@ﬁbmedov‘néx@geaﬂielsedu&ss whdeeship hity @izdofsdattf desdeent | y | ong

lifetime. Each.article ualfl Liye filtering is
printed WERaE On R i erosnal(s(:iveaCL lé’p%n e%cﬁée%gerrégﬁgab e buttons can

provide an easyhl edm@sen wah gther'medjoethe HGPPde sydiens | aflgescthe adverigigrigack o bor e
likely thadandSRYEHS d¥vhil, |anmt)\bses§naﬁ& pleés 6f it f3&e sold separately. It therefore allows it to

be sold at closer to its true value. -

For example, the same advertising “slot” can be sold in varying proportions to several
advertisers, with individual readers’ pages randomly receiving the advertisement of one advertiser or
another, overall preserving the proportion of space sold to each advertiser.

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

Because personalization and localization are handled automatically by netpage publication
servers, an advertising aggregator can provide arbitrarily broad coverage of both geography and
demographics. The subsequent disaggregation is efficient because it is automatic, This makes it more
cost-effective for publishers to deal with advertising aggregators than to directly capture advertising.
Even though the advertising aggregator is taking a propottion of advertising revenue, publishers may
find the change profit-neutral because of the greater efficiency of aggregation. The advertising

aggregator acts as an intermediary between advertisers and publishers, and may place the same
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article. Articles with high priorities and short lifetimes are therefore
effectively considered essential reading by the editors and are delivered
to nost rel evant subscribers. The reader optionally specifies a serendipity
factor, either qualitatively (e.g. do or don't surprise ne), or
nunerically. A high serendipity factor lowers the threshold used for

mat ching during collaborative filtering. A high factor nmakes it nore
likely that the corresponding section3till be filled to the reader's
specified capacity. A different serendipity factor can be specified for
different days of the week The reader also optionally specifies topics of
particul ar_,i L.thinga section, and this nodifies the priorities
assi gned bagl/? sgtﬁ%gilgfn\(@rﬂégp hgangl%'eed of the reader's Internet connection
affects the qual Fisywozth neting that & plagpesntimmndrese ryblicptips pascbe mpfecoperdan ad
optional | y2B&6t hitRSuBlicRogh: @hE8RRE bofierf 8\ kaubd BIRSliRfonS Ml drifing kpHRIES Of
both. If the nunmber or size of imges. i s. not reduced, then iga es may be
del i ver ed 3 togRisE Yhilgignpgine the fall complexitigy ol negoliztions AEMEH: Y RETHIYTERE er
conpr essi Giagregaldts @nd QhblBkds, lteviedferretl Herm' efatie metgige eysfeimegotidsysgueantdntaied s,
dates, tines etary.val.ues.ar |.ogal i LS | : i fying
whet her uﬁgpggggre[ﬂ?%p%?({% on%rlgﬁuéifn %i Sgp PR fggé!g%’gatﬁdn%g%o%se og%%ue%{l?lﬁ%%& ?egr mat ,
and a | ocatutemgtineiycprticgarly depicblacer thepldceesal P advprBismeshghish eeperatesmeii t

transl at i QihofHis RHORAILIOR smallld €58y RELESIBNERSnAkE derived fromthe reader's
| ocality by def a§I t. To reduce reading difficulties cagsetg %)%gpoor

eyesi ght, the redUePREHENDALY e negiRlel-ihoaAgeTsealon FRBET A BICPEHEEIFEI a | ar ger
pr esent at iaedrecddititvntaexpaga Adseiva et spndingy de pablistecocots g lay plaament bets

i nformati | .ed The.l.a ' j News

publ | cat i npd AEERTARAGHAS B, R P HGesd HIADIUENF (8 Y0 el s

encodi ng, Prmonglized pskiqatigp, ibpicks ths reypitpdvattisasntafien o retndsqrdéfefence expressed
by the users HowgstRProbil¥® het page system can be configured to provide

aut omati c _transl agPi on, ser. ices in various guises. 2.2 ADVERTI SI NG

LOCALI ZATPAN ANDPPERES Néerﬂ?e personal i zation of the editorial content
directly affect sTHelpesmaizaioh bSiengand ofitignbljcatidpec g Seancghpamént sf usay-spesifit ypi cal | y
pl aced top%glh%l;na&(jgemqﬁntgpri al context. Travel ads, for exanple, are nore
likely to appear 1n a travel section than el sewhere. The value of the

edi tori al *cont eiblic#ionppstopidtdps i ser (and therefore to the publisher) lies
inits ability ten.8idtvatkerh@ig@snunbers of readers with the right
denographics. Effecti ve advertising is placed on the basis of locality and
denogr aphi’'cs. LSEEIIEpHS

. presentation preferences

The customization of a publication is typically publication-specific, and so the
customization information is maintained by the relevant netpage publication server.

A collaborative filtering vector consists of the user’s ratings of a number of news items. It
is used to correlate different users’ interests for 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 global by nature, and are maintained by a netpage registration server.

Presentation preferences, including those for quantities, dates and times, are likewise
NPX028-5G



determ nes proximty to particular services, retailers etc., and particul ar
interests and concerns associated with the local conmunity and

envi ronnment. Denographi cs determ ne general interests and preoccupations
as well as likely spending patterns. A news publisher's nost profitable
product is advertising "space", a multi-dinensional entity determ ned by
the publication's geographic coverage, the size of its readership, its
readership denographics, and the page’area available for advertising. In

t he net page system the netpage publication server conputes the approxi mate
mul ti- dinensional size of a publication's saleable advertising space on a
per-section b@s into account the publication's geographlc

cover age, @%@*@%8??8%3 &%%ﬁg "$hip, the size of each reader's section
edition, each re@lidpcabzatainod pdversiimegrelfss opte tocadity, indigatyd eﬁwsvfé&@lwt details,

denogr aphi gy ta(}é?emad’fla&m.m siff JEhas 9& Be?{onmlﬁmoh heh RelRREEHE Yslighaldions t he

advertising space to %r eater detail, and allows snaller
pi eces of Saustiprope P@&S%o“s“é‘ﬁ%i'ﬁ%ﬁ q&‘al“ﬁ ifre JeFEAHST B1°B 251%P BHES *p4 OB B sol d at
closer to its trpg iwsd e “E@bhoegeasrpdva,l périRal et \feT lvestisihg plirpdsed t!hecan be

sold in varyin roport.i qns advert.isers
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anot her, oOnfermalidn, pdversemg/qamge tatsetecpproybgbwscvﬁ the fdemqeeaplic sssdcgiter ovite g yser's
adverti serzmg%gﬁoggge system al l ows advertising to be linked directly to
detail ed product 1nformation and online_purchasin It therefore raises

the intrinsic vaFife s pem@risey aplisatomroddss el applisaton isesigef & At ¥Y%Fi on and
| ocal i zat i@t &n@&@d&t@ﬂe RLESOARE defrad thainthiys tiei-paaehiip bhlvbaalicnom ssemier s, an
adverti si egat.or n.provide arhitrari r. V8L A3E Reth
geogr aphyr}g%%eg%’e%b%? St cgg rﬁsémtéoﬁlfméoose%natp ?{Sgé}dg?e%eg% on is Igei{c?l ci ent
because |tprqvglelamd@malthc@loniFhlSEPClnlﬂ@éQf@PPh%mﬂe cost-effective for publishers

to deal with advﬁzfcﬂlxs%fﬂﬁnﬁ@%ﬁ&@ﬁé&&%&@%@n&&be@bﬂpﬁﬁt&lﬂﬂﬁﬁﬁ%&bﬁ@nﬂdmﬁﬂI si ng.
Even though the advertising agg g ator is

ta ortio
adverti si RYOF BV ERmRer oi3uwt r hgsia sigelp ﬁ% H%ﬁ?fﬁfgatgﬁo “fmCREe”to?lﬁﬁl because
of the greqabieitioas ik atlzaed bplctaggridgaiab@ prinidd en doheed b Sklivgred @gby pgeror act s

A e T

same NPX028- vertise in N cat | ons is worth
noti ng t hae prnd tophea'éﬁrﬁéiﬂiault minger. detuplisger dBTfB'Pi reerd B eod AupErtifdr erEgnPitex t han

ad pl acergg&gdge@lvgﬂgemehﬁﬁtréqmds traditional counterpart, because t he
publication's adyertisin e il e nor | the full
conpl exities of Wg?jloat Psst ?‘3??2‘ egpg\é‘éﬁ p&@%tmfll sertg‘zJ pmsi}lgr %dé A appr]%atgr egators
and publ i pheidsr, 3@3has putiefiesdr @dprind ko obecifisd prietep ey the Iy ts edefaplt @wteteghlsorre

aut omat ed ?tﬁ&gﬁl% LanftQ FovbildE SGnPERAN B JsQMSxch hBGhH AL RS MPRA o1 fbaa Rt OMat ed

auctions o vertising space.
is specific to a single user. If a user is authorized to use a particular printer, then that printer

recognizes any of the user’s pens.

The pen ID is used to locate the corresponding user profile maintained by a particular
netpage registration server, via the DNS in the usual way.

A Web terminal 809 can be authorized to print on a particular netpage printer, allowing
Web pages and netpage documents encountered during Web browsing to be conveniently printed on
the nearest netpage printer.

The netpage system can collect, on behalf of a printer provider, fees and commissions on
income carned through publications printed on the provider’s printers. Such income can include
advertising fees, click-through fees, e-commerce commissions, and transaction fees. If the printer is,
owned by the user, then the user is the printer provider.

Each user also has a netpage account 320 which is used to accumulate micro-debits and

credits (such as those described in the preceding paragraph); contact details 815, including name,
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Automation is particularly desirable for the placenent of advertisenents
whi ch generate small amounts of inconme, such as small or highly localized
adverti sements. Once placenent has been negoti ated, the aggregator captures
and edits the advertisenment and records it on a netpage ad server.
Correspondingly, the publisher records the ad placenent on the relevant
net page publication server. \Wen the netpage publication server |ays out
each user's personalized publication3®t picks the rel evant advertisenents
fromthe netpage ad server. 2.3 USER PROFILES 2.3.1 Information Filtering
The personalization of news and other publications relies on an assortnent
of user-specific rofile.inf I i N - RUB I st

cust o zarBHS P EpTD SRR ey S ol WPl Rhstain

pr esent at i settingsr efyemetherest Hihmetduscod Sk icomaiene depips estdediiendues $H cal |y
publ i cati ofpspseikid Ge, ARAaFRink MR del BUS bbhABlly Gikidtdide@biakd Hfent; andBENL ai ned
by the rel evant netpage publication server. A collagborative filtering

vect or corReapscagiacqopris §74 gith §’h1F'“a°f?Oﬁ’@@rcf)?ay‘ael’rtﬁfﬁ?)léerm%? news items. It is
used to carsgl at eavdritdsalignt users' interests for the purposes of naking

recomendations. Although there areg e{,aivgrﬁes,]& pg%g%%al%&%e& single

e
col | aborative fift&PERGVER BT A htependentTy o particul ar

publ i cat i ohe netpagsrretvarke Thevlst isamitfpsd Bihipe pysteinon wsruser§oskatf 1 il oreepzsdgf At ai n a

separat e MEELOL of RldeS384) 2 pRRHdICRbIRN: SRR id shorl i HellabsidRmMFRuOVer | ap
bet ween the vectors of subscribers to the same publication than between

those of sUbscribers to different publications; and a publication is likely
to want tas.preshBtorylBtusers' collaborative filtering vectors as part of

the val ue of 1ts orand, Aok.io REion! B 8L IEANBLE wGRE| BRARAL ke &1 | Leri ng
vectors are ther eFore IS8 Hai htalned by the rel evant netpage  publication
server. Cohtwachts detekdsel byidroisa ditevgh harapaeestyiean It ineremizedas 2 gptpordgeflist st at e,

country, t&&ERREBECAHIAREFSeh iS4hBwh @R alass A tANigire #0d are mai ntai ned by a
net page regi stration server. Presentation preferences, including those for

quant i ti es4 dat WTEHHGENTRASELAYNT | j kewi se  NPX028- SG 35 gl obal and
mai nt ai ned i n t hehes ad@gyblicdive deoeabitasdicadln lofs adveée tragssng saelh ivex’son t he

local ity indical ed l0.ihe au§8foln—% -ge‘c?t%%%s dalAhdsSadveifiinbfs 408 dleab )i ng of
adverti si r?g reri e on personal i htormation such as date of birth, gender,
marit al pre-formatted rectangles, they are placed on the page before the editorial content.
The advertising ratio for a section can be achieved with wildly varying advertising ratios
on individual pages within the section, and the ad layout algorithm exploits this. The algorithm is
configured to attempt to co-locate closely tied editorial and advertising content, such as placing ads
for roofing material specifically within the publication because of a special feature on do-it-yourself
rooﬁng'repairs,
The editorial content selected for the user, including text and associated images and
graphics, is then laid out according to various aesthetic rules. _
The entire process, including the selection of ads and the selection of editorial content,
must be iterated once the layout has converged, to attempt to more closely achieve the user’s stated
section size preference. The section size preference can, however, be matched on average over time,
allowing significant day-to-day variations.
2.5 DOCUMENT FORMAT
Once the document is laid out, it is encoded for efficient distribution and persistent storage
on the netpage network.
The primary efficiency mechanism is-the separation of information specific to a single
user’s edition and information shared between multiple users’ editions. The specific information

consists of the page layout. The shared information consists of the objects to which the page layout
NPX028-5G



status, incone, profession, education, or qualitative derivatives such as
age range and incone range. For those users who choose to reveal personal
information for advertising purposes, the information is maintained by the
rel evant netpage registration server. In the absence of such information,
advertising can be targeted on the basis of the denographic associated with
the user's ZIP or ZIP+4 Code. Each user, pen, printer, application

provi der and application is assigned i*fs own unique identifier, and the
net page regi stration server maintains the rel ationshi ps between them as
shown in Figures 21, 22, 23 and 24. For registration purposes, a publisher
IS a speci ki nd. of pl i Lon. preyvider, and a publication is a specia
ki nd of aﬁ%“ﬁ@gpl% §M%§gﬁm%§%%%§ﬁﬁgﬁ§éhbe aut hori zed to use any nunber of
printers 802, and tesdisctspitzinscillyrfarmatted]tdxpirpraseyiodin i Extensibleddasig Linguagee ¢ .
Each user qag) il BOkQeABlaHlsndl Lk@ke (BL). 60 prb@dedictle QA QdkirGat
publications are delivered by default, whilst pages prjnted on.Qpnand are
deIiveredf?BmWﬁ%mﬁ??ﬂ?QYOfWﬁﬁﬁﬁﬁﬁm%ﬁPth?ﬁ%‘ﬁggwg?%“gﬁég? EETRE. " The server
keeps tr agkovidkd whihe haypitbThesiaar djear wa@ins balsdded tlimguagze ecles tooenpyle attomage t he
user's default. pri,nter.. A | .i .the ID of any
particulaﬁmgﬁ%ﬂﬁgpfmfﬁﬁﬂhﬂﬁg gggﬁﬁégg@$§gB%ﬁ%£ﬁgﬁ&ﬂ%%'it is required. Wen
a user subscri be4n 888 ebirchensedst ireiaricoin UBOTEG 2AY YyHsibatse porgerssef image

appl i cat i GhmatPh QUbHEEje8QRdodésS 2BULIRE inZelableOvepiod Grhpiic® (Va3 @il i ed printer or

the user's default printer. Thi aut hori zati on can be revaoked at any tine
by the user. Eadﬁmﬁgﬂf“ﬁ&fmﬁﬁﬁéE§§W@V§Ph*@ﬁ§“%ﬁTﬁyﬁﬂFOgmﬁéﬁhwggméﬁﬁcific to

a singl e uwseds thkdugla whiskenext bjatit fiow, heclitks and depat Pedst ascddsaibedoptiont end t hen
that printelefCoool 765, Al Bficdd\: Ui M. TMARBBu Bl Scatipfl L0

| ocat e the correspondi ng user droflTe nalntalneé y a particul ar  netpage
regi st r at ifomatseifable for effipiept dipfebuysagdgtopge usual way. A Web terminal 809 can
be authorized to print on a particular netpage printer, allowing Wb pages
and net page docunents encountered during Wb browsing to be conveniently
printed on the nearest netpage printer. The netpage system can collect, on
behal f of a printer provider, fees and comm ssions on inconme earned

t hrough publications printed on the provider's printers. Such inconme can
include advertising fees, click-through fees, e-conmerce conm ssions, and
transaction fees. If the printer is owned by the user, then the user is
the printer provider. Each user also has a netpage account 820 which is
used to accunul ate mcro-debits and credits (such as those described in

t he precedi ng paragraph); contact details 815, including name, NPX028-SG
36
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address and tel ephone nunbers; gl obal preferences 816, including privacy,
delivery and |l ocalization settings; any nunber of bionetric records 817,
containing the user's encoded signature 818, fingerprint 819 etc; a
handwri ti ng nodel 819 automatically maintained by the system and SET
paynent card accounts 821 with which e-comerce paynents can be nmade. 2.3.2
Favorites List A netpage user can maintain a |ist 922 of "favorites" -
links to useful docunents etc. on thenetpage network. The list is

mai nt ai ned by the systemon the user's behalf. It is organized as a

hi erarchy of folders 924, a preferrred enbodi nrent of which is shown in the
class diagramin Figure 41. 2 3.3 History List The system nmai ntains a
history list 929 on each user's behalf, containing links to docunents etc.
accessed bipPladt- RRteageddoytighietthe net page system It is organized as a

dat e- orderedL@kﬁt a predeibaed enbodl nesdmaebf Which is shown in the class
diagramin gure 42. 2.4 | NTELLI GENT AGE bAYCUT The net page publication
server aufo e8%1lly | ays out the page Ksf © iser's personalized

publ i cati gmagsn a segedsition- by section baS|s Si ncej nost advertisenents are in
the formof pre-f it Fetangte ey—are—Ppl aced on the page before
the editofial cont %ﬁﬁéqiéﬁadvert|3| %F?g 1o for|a section can be achi eved
wi th wil diraphi¢ yi ngPesifioerti sing ratips on indiv|dual pages within the

section, @nd the ac5T3mpHﬁ;ﬁﬁgcrrrﬁﬁﬁﬁgpfnfrs—rﬁ S. The algorithmis
configure%rpg_aLLe to co-locate closely tied pditorial and adverti sing

content, $GCH%s pf&%ﬁﬂﬁ"&ds for rdbflng materipl specifically within the

publi cati pn becaus@kmé a speC|aI feaiure on do if-yourself roofing
repairs. fThe editon at—seledtedfor—+the—user, including text and
associ at e i mages Jﬁ@ombﬁg ﬁ’c%ﬂ) %MQ%SFald outf according to various

aest het i cHypérik  Thigpentire process,- i ncluding the selection of ads and the
sel ectionjof editofgE—Tomtent, gt beTterated once the |ayout has

converged| to attempt_to more closelly achieve the user's stated section
size prefprence. TH®PiEHe Bretsi ze prieference can) however, be matched on
average oOfetd t1 nme, Tﬂﬁlcwmng stgnifijcant day-to-day variations. 2.5
DOCUMENT FORMAT Onge—the—doeurert—-g—+at-d—out—Ht is encoded for efficient
di stribut|on and p&%??@?ent storage [ on the netpage network. The primary

efficiency nechani gmeés the separatifon of inforqation specific to a single
I

user's edfdidmhafdTdFRE OT et T o shargd—between tiple users' editions. The
specific Intormation

26 DOCUMENT DISTRIBUTION

As described above, for purposes of efficient distribution and persistent storage on the
netpage network, a user-specific page layout is separated from the shared objects to which it refers.

When a subscribed publication is ready to be distributed, the netpage publication server
allocates, with the help of the netpage ID server 12, a unique ID for each page, page instance,
document, and document instance.

The sérver compuies a set of optimized subsets of the shared content and creates a
multicast channel for each subset, and then tags each user-specific layout with the names of the
multicast channels which will carry the shared content used by that layout. The server then pointcasts
each user’s layouts to that user’s printer via the appropriate page server, and when the pointcasting is
complete, multicasts the shared content on the specified channels. After receiving its pointcast, each
page server and printer subscribes to the multicast channels specified in the page layouts. During the
multicasts, each page server and printer extracts from the multicast streams those objects referred to

by its page layouts. The page servers persistently archive the received page layouts and shared
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consi sts of the page |layout. The shared information consists of the objects
to which the page | ayout NPX028-SG 37 refers, including inages, graphics,
and pieces of text. A text object contains fully-formatted text represented
in the Extensible Markup Language (XM.) using the Extensible Styl esheet
Language (XSL). XSL provides precise control over text formatting

i ndependently of the region into which the text is being set, which in this
case is being provided by the |ayout.3%The text object contai ns enbedded

| anguage codes to enable automatic translation, and enbedded hyphenati on
hints to aid with paragraph formatting. An inage obj ect encodes an image in
t he JPEG 2000tmavelet based conpressed image format. A graphic object
encodes a %T}graphlc in Scal abl e Vector Graphics (SVG fornmat. The | ayout
itself consists ©hceen miskei ke rosfivedlal dedbicotnyevtighdts gregptyres sk depgnten Fnked

textflow &legﬁlkmwquugmxammaaieﬁ&gte&@dﬁ@}ﬁmht ow, hyperlinks and input
fields as described above, wat er mar k .regi ons. These Iayog% obj.ects are

sumari zed in TabRgr gomghgiro ‘F‘%f';‘ﬁﬁ‘i?? thf's’é?teép%ﬁfb"’é&gt fastqr dhapdtiey & 4o A5HETE o
ef ficient ghdshifd bqﬁanarbfaml padeqs a@emd N@(ﬂ&g&ﬁhBBVGra'ﬁabdge h& a sizeef peasgbanl ayout

obj ects La ttribute gﬁg I tion
| mage obj e%?%[ﬁf’ tﬁroﬂbm @Eogealh (’ScselS t‘%glho QE%QS gq%%g%ltlalk %eg&it flow
extfl ow | DliZone for@nnombufkeﬁc (Tb? puistter |pDnt g} A Xebt of wp@m enRecdp dhiy éine

ppl i cati ongliDieloGookn & a6l sNIHPE phR UL PG secbfi)Fhich is similar to the highest expected

rate of page data delivery over a broadband network.

Even under abnormal circumstances, such as when the printer runs out of paper, it is likely
that the user will be able to replenish the paper supply before the printer’s 100-page internal storage
capacity is exhausted.

However, if the printer’s internal memory does fill up, then the printer will be unable to
make use of a multicast when it first occurs, The netpage publication server therefore allows printers
to submit requests for re-multicasts. When a critical number of requests is received or a timeout

" occurs, the server re-multicasts the corresponding shared objects.

Once a document is printed, a printer can produce an exact duplicate at any time by
retrieving its page layouts and contents from the relevant page server.
2.7 ON-DEMAND DOCUMENTS

When a netpage document is requested on demand, it can be personalized and delivered in
much the same way as a periodical. However, since there is no shared content, delivery is made
directly to the requesting printer without the use of multicast.

When a non-netpage document is requested on demand, it is not personalized, and it is
delivered via a designated netpage formatting server which reformats it as a nefpage document. A
netpage formatting server is a special instance of a netpage publication server. The netpage formatting
server has knowledge of various Inmternet document formats, including Adobe’s Portable Document
Format (PDF), and Hypertext Markup Language (HTML). In the case of HTML, it can make use of
the higher resolution of the printed page to present Web pages in a multi-column format, with a table
of contents. It can automatically include all Web pages directly linked to the requested page. The user
can tune this behavior via a preference.

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

and hides knowledge of the netpage system from Web servers.
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Wat ermar k Zone 2.6 DOCUMENT DI STRI BUTI ON As descri bed above, for purposes
of efficient distribution and persistent storage on the netpage network, a
user-specific page layout is separated fromthe shared objects to which it
refers. Wen a subscribed publication is ready to be distributed, the

net page publication server allocates, with the help of the netpage ID
server 12, a unique ID for each page, page instance, docunent, and
document instance. The server conputes¥a set of optimzed subsets of the
shared content and creates a nulticast channel for each subset, and then
tags each user-specific layout with the nanes of the nulticast channels
whi ch wi | I3 carrysécliuﬁlﬁhar ed content used by that |ayout. The server then
poi ntcasts each user’s layouts to that user's printer via the appropriate
page servex! andCRWPEPGRAREY poi ntcasting is conplete, nulticasts the shared
content on the Séﬁf}&%ripﬁgis%&@%lﬁbt@ct scliliR inférBE@RIn Moldn btbSzePd t@RE tand ®aACh
page server and printer subscribes to the nulticast chagnel S s_eé%li_et_i ed in
the page |3heNieas papigs P dratseraion HiFre pe By classeuf CRPISEFRY SV ISP XnE™ B¥ it er
extracts fuepronphgrapiyl hridCamblic-Bdyl egiberdphp SEreOjtiped Setwedkensee dothoclashry dft s page
| ayouts. The page servers persistently archive the received page |ayouts
and shar ed™PN 8-SG 39 content. Once a printer has received all the

obj ects to whi chSdoteskep agyplograppmaiss refastdio as pymenefsic cryptagranhp use the §3medey Re
fully- popuylalRdnd 8%RHt 2 RBGack. 5@%%@5% BBk inBsded st BRE @FangeOb MBI

ci rcunstances, the printer prints pages taster than they can be delivered.
Assuni ng a?e‘tq‘fj’h’ref“é@g&fheé%’i?hkeﬁage is covered with inages, the average page
has a size of | ermlit-hancyAQEB,, dive rqfiriettter asc auyminktee ednprograblol disdsntvexcess of
100 such pages. ip i i nternal . . | oW I M buffers
etc. The p“'P%m%‘a‘% Qeﬁsf‘itfﬁ %swoalff 3 ernéa?%h@fcaigneg%%mesg%g%g% E)%ﬂgmeglgﬁ%zggfr%g

equi val entusitpoutFek®n only hpdratyr@d/msing tesfotispley %ﬁ% hsrkewdr BPubisde whiles
simlar tquddsge Qikqﬁ'%%te.e%%&tﬁ@dey i€ @bfro QhorPOGS ndkbad istaldbdor tite iIWRT of she

br oadband network. Ev

en under abnpormnal circunstances, such when. .t he
printer r AHEIOKRY- e PEPBRTS vyag t[’i“*sz?’“‘(’) °D%Y>7 mepsAEgCaR piY lffsdéa‘?w#\fdluf%%tge BHI'E to
r epl eni sh ke ahpape parts paal syculdf aclendehesspges miteut frsth@0ngta gechinge arepral ket or age

capaci ty i3 xNapstedHUeULorel § istibiraPlol ML B51365 of i AR key B BTN dRES il
up, then the prlnater W11 he Unabl € to  rmake use of a multicast when it

first occuesralThe net page publication server therefore allows printers to
subnmit requests pdlickvAbtbirighiSdnbe s Riredte @ Higltdl Sighatunti Mhxawldafof heguiest s i S

e e S o o S o R S e 2 SERYPLoc, i il SRR e 9" Ag5RONCI O
can then verify that the encrypted hash constitutes the “signature” of the holder of the private key with
respect to that particular message by decrypting the encrypted hash using the public key and verifying
the hash against the message. If the signature is appended to the message, then the recipient of the
message can verify both that the message is genuine and that it has not been altered in transit.

To make public-key cryptography work, there has to be a way to distribute public keys
which prevents impersonation. This is normally done using certificates and certificate authorities. A
certificate authority is a trusted third party which authenticates the connection between a public key
and someone’s identity. The certificate authority verifies the person’s identity by examining identity
documents, and then creates and signs a digital certificate containing the pérson’s identity details and
public key. Anyone who trusts the certificate authority can use the public key in the certificate with a
high degree of certainty that it is genuine. They just have to verify that the certificate has indeed been
signed by the certificate authority, whose public key is well-known.

In most transaction environments, public-key cryptography is only used to create digital

signatures and to securely exchange secret session keys. Secret-key cryptography is used for all other

purposes.
NPX028-3G



Once a docunment is printed, a printer can produce an exact duplicate at any
time by retrieving its page |ayouts and contents fromthe rel evant page
server. 2.7 ON-DEMAND DOCUMENTS When a net page docunment is requested on
demand, it can be personalized and delivered in mnuch the sane way as a
periodi cal . However, since there is no shared content, delivery is nmade
directly to the requestlng printer without the use of multicast. Wen a
non- net page docunment is requested on d&mand, it is not personalized, and it
is delivered via a designated net page fornatting server which reformats it
as a net page docunent. net page formatting server is a special instance

of a netpage pl'Ibiul {l\i fc}lB?m? ecﬁs\él?s jon, m%n @8’%1‘89:9% B]QJe”Bt lIhé @&urest?arnéfﬁgsmnafff

know edge of various net  dogunent ormats, 1 ncluding Adobe' s Portable

Docunent  iFfommtien HeBR)a netppas PHgioreand @ xerverirhRiAsally harpsids PHTPTte] fhiRe case

of HTM., ide &R s@lﬁﬁcaﬁésﬁthgﬁncat‘gshﬁmm e @fice Ecﬁ.ﬁ@deﬂﬁﬁbdi’é‘huﬂxfmt& h@es[ﬁfelpﬂlﬁlﬁde)page to
present Wb pages in a nulti-colum fornmat t abl e contglnts I t

can aut omgrFhRRge key i) GiEcan P YERIEH 3GELt FETUCEY Wﬁ*ﬁ%ﬁgﬁﬂ 1852 e e st ed
page. The sus5& kessiGaly tldaeryithhesndo@badaeo A sesisian keypryefeBrigmcen hflgan pbitpalye
formatti ng, sgrver makes standard net page behavior, including interactivity
and persi sPence “avai | abl e on any Internet docunent, no matter what its
origin and-% or rrENETPRGE RAINTER SEGUREV edge of different docunent formats from

both the net pageﬁd%héagage'prﬁ&dlswfgnafé@agemmlﬂemwarm o mamhigesvhikaow edge
of the net page system

rom b server NPX028- SG 40 3
CRYPTOGRAPE Y esdyheayinlysrropydn the BEiE aﬂ‘fﬂl &F&%ﬁag%‘éﬁéﬁa{‘?‘\féw‘“%%%g% oﬂ:fs’t both in
st orage anp &2hs ﬂiubmmi miqelydddnofies ahstpnient ¢nobd etpp@rteivesk. Ty scdnd ﬁhssaeqrqt on.

There are us%lg\av T Seplqt];t rqgﬁlrpct %Ee?e%)(ﬂ: Het\)Mr espread use: secret- key
crypt ograpﬂy an ey cryptograp The net page network uses both

cl asses of cr yp%glr‘bmmmer Seapcit to KW"E’F%?GFW@‘F‘&W fugy tipe 9her wyiliadpyy B as

Symmet ri ¢ chidd QEkaER B&bhc/hlﬁﬂé kb Riir SQR s Yhels@ret B)'lﬁlﬂy}fétpulﬂia @lejde@re%pt: tha

nmessage. Two parties W s to excha must _firs rapge to
éecgg?ac’gr {ho finter,s secre rec

securel y SKBIEFEELALSEEC Se‘R’%’f"m‘i@ﬂeﬁl | raphy, also referred to
as asynmetik itcdapibysptand p@imsythe tegissativnud thedPe gt ilidhenktee,@s aﬂﬁl‘ﬁ@ﬂt aeetlifEogts ar e

h A in
mat hemat i %ﬁ,lé%nggJ g‘%@%ﬁ egub%UCzB FhdEh¥iid Bigtan@ ey TESS 866 @ACIMBLAI m WSi Ng one

key can o using the other key. One of these keys is then
publ i shed fegmﬁtloéda“tbﬁ‘@ other is kept private. The public key is used to
encrypt any nmessngeetpddt e@fios Qkvet B a8 @bdtfica® buthdiigy for netpage printers, since it

has access to secret information allowing it to verify printer identity.

When a user subscribes to a publication, a record is created in the netpage registration
server database authorizing the publisher to print the publication to the user’s default printer or a
specified printer. Every document sent to a printer via a page server is addressed to a particular user
and is signed by the publisher using the publisher’s private signature key. The page server verifies, via
the registration database, that the publisher is authorized to deliver the publication to the specified
user. The page server verifies the signature using the publisher’s public key, obtained from the
publisher’s certificate stored in the registration database.

The netpage registration server accepts requests to add printing authorizations to the
database, so long as those requests are initiated via a pen registered to the printer.
3.3 NETPAGE PEN SECURITY

Each netpage pen is assigned 2 unique identifier at time of manufacture which is stored in
read-only memory in the pen and in the netpage registration server database. The pen ID 61 uniquely
identifies the pen on the netpage network.

A netpage pen can “know” a number of netpage printers, and a printer can “know” a

number of pens. A pen communicates with a printer via a radio frequency signal whenever it is within
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private key. Once encrypted using the public key, a nessage can only be
decrypted using the private key. Thus two parties can securely exchange
nmessages W thout 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 hol der of the prlvate key can create a known hash
of a message and then encrypt the hasH2using the private key. Anyone can
then verify that the encrypted hash constitutes the "signature" of the

hol der of the private key with respect to that particular nessage by

decrypting theeeng nXth §nce'1§3% aydsgrp&r m%egy&éd' O;k@gmm@xeﬁ%b f)liflPkeyt e hash

agai nst t he' nessa eis to the message, then the

reci pi ent Blhengvoethe n@s@awéaﬁalv@rtpw Hyteh ﬂiehiw‘talt‘ﬁ@s AEaE£gEY wahtEne and
that it hag,HotReamh kY. I8fiednl OndvErdRsdnlited HandBR4e publ i c- key cryptography
work, there has to be a way to dlstrlbute ublic k h event s

i mper sonati on. THPE ﬁ“gesﬁd?sﬁ&‘f key Iy SHe ARy Oé‘fs’tlf“?e?‘?agf’ggmeér'ljg’ ceerﬁl cate
aut hori ti eSoresA sesgied key fioreadrepe it Kaows, ingdexied byapeh DR agichavdd lage paifinye siiwge h

AUt hent G S SRl eggzﬁdonu quteyxes%@ﬁ@k%%gtihc%p&% gy BRALROIEARGS. | dentity.

The certi ffare verifies t son's | ty by exani ning
i dentity docurreWﬂl@l a mdom%e'nthf@rrws eba prfdersthapprg agd EH“&FP’&?OV%@PF*%“E& e

cont ai ni ngm&\b&cpgtﬁéoﬁth% doﬂ’@ﬂ&okvteychdﬁieﬁ%§th@-ﬂ%terﬂbt§){n!n€s Weiter if0YPpBedO trusts
Lhe certi fé%é:a%lg au_{ngorlt cﬁaréxusp? Eec %E‘Fﬂeé‘%el%“’?% In‘ﬁ%h %%egtlsltmdgg‘gsg with a
i gh degr 8% e pedy 1143 miely be o exqne’s hecgps 3 {0 vertfy that

the certi fiicgtiner. e pidesdmbeen knev grgen by dbdvet, den bt ifitiatatte aioohtdrieny, whose
public key. g, t}%%'gloisém% }Erﬂltemﬁkm%@eam#lé)&n%\ﬂmrag@mgw pBHBdaGe key

crypt ograpﬁ”y use 0 create digita atures and to securely
exchange s@li}hléhe@é§§la@ﬁ“k@}‘?;gm@‘eff’ét"blwed‘r%f}%‘ 3‘?36{‘}’:??9"“1"5?{9%‘@'&% or all other

pur poses. NPX028m3faidbh to spubifaen frad ﬂe@%n&ﬂ:sdb@féﬂ&i}hﬁﬁangmerrhé eiyex@nge i s mde

to the secure trans n of infornmati on r| r anda
server, wigf sg& Stodé‘fc’n%?i SRBaep Jegifyaion; Sf‘?‘é’yerpr%an S'eerat ob gf'tlﬁ@sn%f & ]g&e@ er's

certifi C atregjstrativh pnpangabseds it paniIDHo thefpeintemand thepprinkve tranemitsi thy geatl@ ke hori ty,
uses the Q&B&Léﬁ q%glﬁ@ fion §6D 3G @erbe@ )éeﬂeﬁteg REesGib ey fthCRd SrinkeP aRNehANEGL, MdSecr et

sessi on key W e server, hen_uses thé secret session keéﬁto

encrypt t KevRdEEgEs Erafeésmﬂf%‘@é%ei wtekgflso BYRSBES 9P SEGH SoUGH R SRFEP
arbitrar l |thh s herd kehr—le)fcﬁztnlgd”ll&y The &MIme RRlidNKERnSh@lyRhdeYc@gcik paelhage

p r I nt er @ o I I%Q%be encrﬁa? 8 SGSSI?H l%% Idﬁ]@ %)I?"fSItO?JS %IG%ESSISA m?einnayﬁ %E}ég ture

whi ch arém e printer an e net page
regi strat ibpthe paiterd®. dat abase. The f| rst 1D 62 is public and uniquely

identifies the pAlitHaLg%ra R0 péanu RSLRAGE a PELNRE Fon rebR@ai®R 5:0136b1, lobly la SeaBRE I €1
can decrypt the session key transmitted by the printer.

When a previously unregistered pen is first registered, it is of limited use until it is linked
to a user. A registered but “un-owned” pen is only allowed to be used to request and fill in netpage
user and pen registration forms, to register a new user to which the new pen is automatically linked, or
to add a new pen to an existing user.

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

3.4 SECURE DOCUMENTS

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

coupons. The netpage printer includes a facility to print watermarks, but will only do so on request
- from publishers who are suitably authorized. The publisher indicates its authority to print watermarks
i its certificate, which the printer is able to authenticate.

The “watermark” printing process uses an alternative dither matrix in specified
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and is used when the printer is first registered on the network. \Wen the
printer connects to the netpage network for the first tinme after
installation, it <creates a signature public/private key pair. It transmts
the secret ID and the public key securely to the netpage regi stration
server. The server conpares the secret |ID against the printer's secret ID
recorded in its database, and accepts the registration if the IDs match.

It then creates and signs a certificat!® containing the printer's public ID
and public signature key, and stores the certificate in the registration
dat abase. The net page regi stration server acts as a certificate authority
for netpage printers [ he 0 | owi ng
it to veri y pr| nfeélomo ?g[e ﬁa%\ﬁ% Ck}(gggg(rﬁltagn rgﬁg &nbéeswa%%%ﬁ@%%{g?’gg%l on, a
record is cemada @hi:nmmn'te%eThne*!ﬂpﬁag@mc@g}Sgit inzadil gpd el Poash’ ‘l@éﬂ%‘&%“’%?ﬁorl zing
the publi sghed 8 pRihddtan faRGerMebbitce@iHePihe feRiohs e WSHRY (oSeite haibvid HyNdoRingr Or a
specified printer. Every docunent sent to a printer via a page server is
addr essed * ”B“gé'lﬁﬁf“c‘t?dc%}fe r user and is signed by the publisher using the
publisher’'s pri videeffsd grmtlune ak@ygrmalkhie thpwige netedsiblr whee tobingas only ¢rg sidé he

regi strati dat abas at. the I ut hori zed to deliver the
publicati og&fgagf he‘ﬁéﬁ)gé‘l’ opagelspo:ﬁ%dﬁ%%am% gerver verifies the signature
using the publi SWG‘FS'Qf S@ubldp@mkréycaﬂ@bbwoﬂ?@éiuﬁ%hﬁ puifein nefpRsE FpH @fcchgnism

‘certifi catygfeidflctdon 1008vE. qgis st o Qepy e hAIaE8n nelfige- Meﬁﬁ@&:oﬁlagl stration
server accepts requests to ad Prl nt i nggaut hori zations to dat abase, so

| ong as those re¥fEs g *i““niy? ally gepeed 25 Petf e'cg'aims'rfee?aé’?f(’tf tTﬁeé' Brinter.
3. 3 NETPAGErRENinSinEURE TérEabdtogneh paipd e Raingedawiinghe dsea regisergd @ioindent i f i er

at tinme Ofmfgfr%at&lofna“m{ L DB AL d%ﬁhbc&ﬁ‘l%gct:gﬁ]by menory in the pen and

in the netpage on°server dat abase en I D 61 uni quely
identifies the p@henmlies'éq*?é Wit 2 seryeE nﬂ@%gﬁé?%mﬂ‘tﬁhﬁﬁﬁ‘a@@tﬁ@nve%ﬁs aydicBieY a nunber

of net Pagey Pé’qhéﬁﬁfgrlé stafdf) ¢h tBe lﬁﬁdl R The atﬂque HD QWa sedure Hbﬁma{t 1sQanlyp:€1Ii'ﬂSfor tﬁe p e n

conmuni cat Wi nter via.a radi naI enev

wi t hin Iij é@f ﬂ‘?gm?"ét G {3} f“?’?&m?ﬂ‘ #‘%t & e gafcgé% “'con Eepout \(;Yn Il;eiv?’l er ar e

r egi st er egredictiayby gttt foreerch anvgre desssit oaifkaips pen dm@nbvﬁ@me‘t With bydin
transm ts;di gt gl [dakehioh filfe, B k&%ﬁ Ea[sif lgclﬁﬁ—of‘jﬂ)rgﬁeﬁtﬁion bdkminBveRtid@YS encrypt ed

using the appropriate session nk 1s never transmtted in the
clear. A pen st drleasly geighesibe gpreme '%%l‘heé‘é%lsfhﬁ?ﬂ“i’PPé’F" ek RAEPEREE% ed by
printer | &nseandeyasmy fiﬂbﬁﬂe a ﬁ&xﬁﬂio&x& oﬁstzﬁ:&StS icexhal K@ Yerf. Anlify/ dicymepeverifidatidn OWS |

i ndexed b have a | ar e st or
session kﬁ?@““?“élﬁas m\ﬁaivfmtih‘%? ger™ rmélgésgy on %(Ievcpogsecm g’%%gg?sélgegﬁéﬁdd%gﬁed basi s

i f necessaotyntlrvmgmmaepéwg@ms Wi thin range of a printer, the pen and
printer diggCoveryyRidiaianbRey

In the netpage system, forms submitted by users are delivered reliably to forms handlers

and are persistently archived on netpage page servers. It is therefore impossible for recipients to
repudiate delivery.

E-commerce payments made through the system, as described in Section 4, are also
impossible for the payee to repudiate.

4 ELECTRONIC COMMERCE MODEL
4.1 SECURE ELECTRONIC TRANSACTION (SET)

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

In SET, cardholders and merchants register with a certificate authority and are issued with

certificates containing their public signature keys. The certificate authority verifies a cardholder’s
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know each other. If they don't know each other, then the printer determ nes
whet her it is supposed to know the pen. This mght be, for exanple,
because the pen belongs to a user who is registered to use the printer. If
the printer is neant to know the pen but doesn't, then it initiates the
automatic pen registration procedure. If the printer isn't neant to know
the pen, then it agrees with the pen to ignore it until the pen is placed
in a charging cup, at which tinme it irftiates the registration procedure.

In addition to its public ID, the pen contains a secret key-exchange key.
The key-exchange key is also recorded in the netpage registration server

dat abase at .t {Tcﬁl cP talis W1 ac(::a;’c{'J 1asu%r apl{%)rcﬂug?te ragcg{re%rfg aahh&&raﬁts n%lsgﬁ{an héteﬁi@s met S

its pen I[fe%lsna prin €r transmts pen IDtot
net page r egihshy @zuwmnassvepwrate Gindhollers pesy megdhnvely Here Sreig r@@g%‘ie@ﬁ"%%}gnftw t he

printer angd.Nef: dQnUfie coffbss. ﬁ)ﬁ&-}érﬂﬁlpﬁymﬁeﬁﬂﬂ&@ﬂsttﬁes& &&:fﬁﬁ@&tem@edk@mummyt he
prlnter It alsotransmts a copy e . sessi encr y ted with the

pen' s key-WbenisiEmggpnt a‘ﬁfémb‘?l‘ilcﬁla%‘?t°§‘lﬂﬁﬂ“é°§teflﬁ’§%§% eo‘ﬁ“ﬁe ANPer nal Iy,
i ndexed by the psEl hdnot yaurtdent ddaasintidety, pdmejhemsreymibﬂhessm:@meloél;ey&@dthe pen.

The pen st Olft Satets hlg 031%15(1%1!6&) r?)urlﬁer%ol ntlgtezﬂ'glslol}ﬂnoné elgathX c%l&f 'k@seeﬁadl D.
Al t hough a ake can i ersonate a pen registration protocol,

only a reakrifentes mcaawrvd@ml gnpqth«t tauiheldas sqceﬁﬁwké?asi"?o%m P 2Eh 19 FRESHr i nt er .
When a preysousl geppiighes ered pen is first regi stered it isof limted
use until 1t is |[inked to a user. A registered but "un- o ed"ﬁ&eneris only

al | oned to be usHdhsR5PREsFYRSt thepripags TRSTRHONTE B 213 2 LTS T3
registrat |(Qé]ﬂ1fe6£rdm1demmsr5ega>sﬁe&nraﬁamw user to which the new pen is

automat | ca 1y |1 ieeelsveh uses%dom%mﬁetxvaaﬁeﬂuéae (s AP hltBre YE PPyl i PN

uses secret-key rather bITC ey encryption because of hardware
per f or mno&ecmwmnmsnenrh@seﬁﬁb‘f apptric Fsed isSpRCISRES OMECUMEMNFS CTiistingaf {%ge system

supports t\fla.l%'mQ 94311' pbitioh afd preSird! [Aeﬁcewgieﬁl&n@ddﬁ Rsas ubdd®lg Qésfgnﬁg]ﬂfmgé}ﬁxhﬂﬁ ons. The

et e M LW SRR I i T S
SO on req | Al i sher
i ndi cat es thdtGonsettichot tht yutHogzapen agteconafiterspmanks in its certl f| cate, which the
printer is able fngfégfgttbe.!atbhﬁg;b@e mllgse S?ﬁ’apta'\%;quqs 0 reg@{ef' 1 5B HRIRER AL USES an

alternative dither matrix 1 n spec "wat er mar k" regi ons
of the pade ﬂeBa@I{ﬁalSHatB’aé%"eﬁaﬂ&égs Bning sntrpled anf?ﬁ‘ﬁefoﬁﬁﬁ%ﬂl% PRl M8gF ons
whi ch  coimCiislReuWan vP Edpiitad tlR@ndlishd\Brihd Rl igasityUs edifibd) Toelblomnud: ieven

\%ﬁgﬁst h\é\la: gé?r}%{]agx gS(gé Onté ar set:ta%on d? l%neiegmke Eogl\\/ggel‘}%erec?‘ T(h@tugerfs %?ogﬁgl}]@f fect
print ed shisetoptionally captured and lmked to the record. The SET cardholder reglstratmn process is
completed, and the resulting private signature key and certificate are stored in the database. The
user’s payment card information is also stored, giving the nefpage registration server enough
information to act as the user’s proxy in any SET payment transaction.

When the user eventually supplies the biometric to complete a payment, for example by
signing a netpage order form, the printer securely transmits the order information, the pen ID and the
biometric data to the netpage registration server. The server verifies the biometric with respect to the
user identified by the pen ID, and from then on acts as the user’s proxy in completing the SET
payment transaction.

4.3 MICRO-PAYMENTS

The netpage system includes 2 mechanism for micro-payments, to allow the user to be
conveniently charged for printing low-cost documents on demand and for copying copyright
documents, and possibly also to allow the user to be reimbursed for expenses incurred n printing
advertising material. The latter depends on the level of subsidy already provided to the user.

When the user registers for e-commerce, a mnetwork account is established which
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The effect is simlar to a watermark in that it is not visible when | ooking
at only one side of the page, and is | ost when the page is copied by

nor mal neans. Pages of secure docunents cannot be copied using the built-in
net page copy mnmechani sm described in Section 1.9 above. This extends to
copyi ng net pages on net page-aware photocopiers. Secure docunents are
typically generated as part of e-commerce transactions. They can therefore
i ncl ude the user's photograph which we® captured when the user registered
biongtric information with the netpage registration server, as described
in Section 2. Wen presented with a secure netpage docunent, the recipient

can verify its authenticit b ues |ts L way. The
Can et D sbbi S SR hEht e r ST e A e B L v

document , @h@n@%@b@ammed@@rwaemmtmwm% non-conti guously to prevent
their predicti of,Q¥ORROGLkM @An%fe 'e;geJdQJ ) d%g%gatﬁuﬁs%ﬁwoﬁfe@sqsmﬁmwu%cﬁl cation

pen can be devel oped wth buil on verification failure, to
support ea¥pldFsp A Q%F@??P%@F?@&imﬁﬁ“d’b@ﬁm?f%‘?qufl SBEPFBh. Cearly neither
the water nd k NOTrANBRCTIET ' S phot ograph are secure in a cryptographic
sense. They sinp rov de n| f.i cant obst cke L S Onl i ne
docunent verifi cg%l‘f’ oh™* rf)qg? 1% BETRGT 2PVE I;onfcor(l%ex?%e%% ickih g%(%%l des an
added | eveb cofeds@susietific tmeqceomID 5i5sn ﬁnee@ecﬁubﬁgmeﬂtm@uﬁstmovah themﬁse léh‘EECF‘eI y

| mmune t 0 fQnQeHLESion B, %M’ﬁ;ﬁﬁfh@ @Ha@}l bR td DEHIRRLPAPCpBYLRB: fof B M5
submtted by users are delivered reliably to forms handrers and are

per si stentqsifs&}i’%l ved on netpage page servers. It is therefore inpossible

for recipients tonhed @il dbcaisahtighiaiagy whith & abmBérccifiayivents tradgictionough t he
system as thSCI‘I bed, i n m&&;me altspéﬁg%k@%{s Lie. payee to
repudi at e. ™" B & A é TF%AN%XCTI ON
(SET) The fwetqoa'gemseads:@tem pazedo b eseSevinvad “Ehrpiee cotii To Feian SsOsIro ATSET)

system as hg@&elothe ln;léle uRAMT B oS e BBpageydtem Q%M'dﬂﬂlg&ﬁt@ Ebpd&ﬁ&lsolﬂﬁ%ds By
MasterCard and Visa, is organized around Ej ment

n
refl ect ed FFeyett nge{e’éraml‘ﬁ%‘%gﬁ“d%m%afﬂy et %f"d?pﬁ‘éje’étb'ff"é‘f’ﬁ‘a]i“§d ?eﬂﬂ’é‘)ﬁ"‘éndent of

the type dah accounts being used. In SET, cardholders and nmerchants

register with a 'f'her Lg!eq'%}:s atthul sg}gérllﬁs}/ea@ﬂ)%ﬁt%ylsead a3 ué/\ﬂefahonstﬁfﬁét\bcfeﬁ gates

containing their punb ture keys e certificate authority verifies
a car dhol ma@mmx%@@@mueﬁlegi%ﬁ axshoyrn igBiews P4 Wheteher theese S 8suer as

appropri atygperifl theyed With iR Srefistid GRARke, fie h@FHkSbagddchvaiaskiahicdiclpsge registration
server to translate the associated application ID 64, together with the pen ID 61, into an alias ID 65.

The alias ID is then submitted to the hyperlink’s application.

The application maintains state information indexed by alias ID, and is able to retrieve
user-specific state information without knowledge of the global identity of the user.

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

To assist the system in routing product bar code (UPC) “hyperlink” activations, the system
records a favorite application on behalf of the user for any number of product types.

Each application is associated with an application provider, and the system maintains an
account on behalf of each application provider, to allow it to credit and debit the provider for click-
through fees etc.

An application provider can be a publisher of periodical subscribed content. The system
records the user’s willingness to receive the subscribed publication, as well as the expected frequency

of publication.
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with the acquirer as appropriate. Cardholders and nerchants store their
respective private signature Kkeys securely on their conputers. During the
paynent process, these certificates are used to nmutually authenticate a
mer chant and cardhol der, and to authenticate themboth to the paynent
gateway. SET has not yet been adopted widely, partly because cardhol der

mai nt enance of keys and certificates is considered burdensone. Interim
sol utions whi ch maintain cardhol der ke$s and certificates on a server and
gi ve the cardhol der access via a password have net with sone success. 4.2
SET PAYMENTS In the netpage systemthe netpage registration server acts as

a proxy fo the EE%(R@%SDE?&proﬂehﬁncéﬁrﬁeﬁ?rdho' der) in SET paynent

transactlo age QY eLen Uses blometrics to authenticate the user
and aut hori ze SEFmWwemn@dlmeBeﬁau@ewt Prscriplient odan dizgrapanshbersie igue A bi omet ri ¢

used is the user E§chqgculn'exg gncﬁdo&%t)ﬁjgc? ma)?%&cﬁﬂéd e} of¥for ﬁlbl@?e‘s‘.ou\’@ @V&:{E}ﬁo&e n
p05|t|on and pressure. print bionmetric can al so be usegﬁg ©
cost .

desi gni ng &2f qfi‘g’écreﬁ?ﬁmf*ﬁmﬂ%’é‘hgﬁpuﬁhﬁtc@ret%dﬂéF}"‘m"é?? 1oh FiGh s 4Es128°HP
The type Ofischicmet Eledrobis @ehodttdsy DalilihneCérs rididats apifeine tofthe Woad bViderstabi c, not

t he authorjzation cts t he ﬂiljﬁfirst step to being ableto
make SET p e (“%??gesoweq;egctngm %aéneﬂ’greli bionetric with the netpage

registration ser sAecsourEfdmes:np@ndemelemﬁy agmﬁdwtdpre P20e Bheanaippae gysivayptomstispllye x anpl e
a bank, wWhgfg. &?&gm @&%&h&&&@ﬁgh@%ﬁa%wn%r%&hgmgﬁ@&t&i me as the user's

|dent|ty is veri bionetric is captured and stored |n t he
regi strati®n dat QBﬁﬂ'é"'c‘}Tloﬁ'ﬁgﬁofoﬁot-%e user's record. The user's photograph
is also opt i OnaIA|cymﬁa:@Jath€6roa;EUj déﬂnﬂkﬁld)rdeﬁ:d&kbﬁmgeéiﬁﬂ[eﬁhageg_bﬂWtSE?nm&r khol der

registrati rocess is e resu lstela 4, » ture key
and certlflc% BV n?tleasurgga?ﬁcnsdmflarb o™ ‘The l Q‘gq&d%%& n%w&%

i nformati cmonesitledbsl@mﬂqt@prelderaogpwﬂﬂghqm@awetfmge regl st ratl on server enough

information to aﬁzchqﬁoterjaﬁlsuﬁﬁ‘sl&atgd B Qoay JeN Rncetalaghay BERticht hamsaehkhion. Wien
the user eventually supplies the hionetric to | ete a ment ., for
! s e et

exanpl e bylmesigh isiigedde serssapmesiea dpv £t i Vet oB s wed ey Fifis i t s
t he order Haef e{tlfg,af& irpresentel @y @atrtanile amhmnkpﬂl kineng e eptitgl atdia vatiahelmst page

registration ser Jhecserverpver bfi : - fne 4 to the
$ B8yl RELUR DL Wl W8S o iy BATED ilolaet bl £3 B

user identTHr et rom t en on acts as the user's proxy in
conpl et i nding. H%m%flie tﬂp%tw\few i actinesthe lifekns.is shown 2 CRGIPRyNERS HrRIotElpage

syst em i NchiiRSd Berf B Bed 1ol dodiro b Aikie; PRNMIIBDE Senerhlly odf dhevastshad abl&Péntify0 be
conveniently charged for ing | owcost docunents on demand and for

t
copyi ng cdfYrS iGPRATCIPgE A ARs ?°§p and possibly also to allow the user to be
rei mbur seds.f or eSyssceieson DEwWVEREEBROTOCPLI Nting advertising material. The

atter depends of o he.d E¥Shndl AURRENORLEAT N BLAK MG i Gntdig, User . Vhen
t he user reglsterg - conmer ce, network” account is established which
A large number of users may subscnbe to a periodical publication. Each user’s edition

may be laid out differently, but many users’ editions will share commeon content such as text obj ects
and image objects. The subscription delivery protocol therefore delivers document structures to
individual printers via pointcast, but delivers shared content objects via multicast.

The application (i.e. publisher) first obtains a document ID 51 for each document ﬁ‘em an
1D server 12. It then sends each document structure, including its document ID and page descriptions,
to the page server 10 responsible for the document’s newly allocated ID. It includes its own
application ID 64, the subscriber’s alias ID 65, and the relevant set of multicast channel names. It
signs the message using its private signature key.

The page server uses the application ID and alias ID to obtain from the registration server
the corresponding user ID 60, the user’s selected printer ID 62 (which may be explicilly selected for
the application, or may be the user’s defanlt printer), and the application’s certificate.

The application’s certificate allows the page server to verify the message signature. The
NPX028-SG



NPX028- SG 45 aggregates m cro-paynents. The user receives a statenent on a
regul ar basis, and can settle any outstanding debit bal ance using the
standard paynent nmechani sm The network account can be extended to
aggregat e subscription fees for periodicals, which would also otherw se be
presented to the user in the formof individual statenents. 4.4 TwnSACnoNS
When a user requests a netpage in a particular application context, the
application is able to enbed a user-<$Pecific transaction ID 55 in the
page. Subsequent input through the page is tagged wth the transaction |ID,
and the application is thereby able to establish an appropriate context for
the user's elsg r s'1e ues?g)ttl ﬁiétrag Gl f;lg HHEQXS}) ﬂcafi)(glqg a}ﬂ\@ﬁlﬁpﬂj &n@@gether

user - speci’f§c Howel ?lcatlon { Use the user's uni que
identity U@mwkaahhmmhméo%ontext A typi cal exanple i nvol ves adding itens

froma pre-pri ntﬁ@ ;ﬁget ﬁ:l'v@IgthQﬁﬂﬁcafteQ dbdﬁﬁleluﬁﬁd pie Wisthicd Abs é&ﬁh&ﬁmﬁmge gapt". To

protect the user'’ however , e uyser to the
net page syerERfiops mﬁlﬁfm%i’a\?ﬁ ety fodsmpier- gh‘PﬁB‘i’?g& ‘Y“ﬁ vant Set dof leucag{ mn?l

di ff er ent napglier@@iphimer pliwnitder s from easily correl ati ng i ndependent |y

accumiated benhayho g, 48hauy %@ﬁate@%%g%%ﬁ&o GEghALidl foPfluRSEMELe | NSt ead

mai ntai ns an anonynous re t ween user an_ application via
a unique alias |Pwg3he apliogtnmias F‘Iﬁtﬂ teguieof Al d‘\?\ﬁé‘?’i‘é%‘?“‘{ehé’ fHePseHRYY vates a

hyper|i nk sél@c%%qgﬁﬁ‘s tvﬂ tﬂeh@e\'r‘aﬁteiﬂgess%ﬁérﬁ G mddidadid dﬁ&lﬁ@oustsklﬁetﬁleﬁtﬁka@ﬁecpﬁ%tsser ver
asks the netpage registration to translaﬁ; i_at ed

appl i cat i Gh ﬂFWW&“W%’@‘é?%‘F“WthG %ﬂagf B 6T, 2" Eers mom r?lg’éf‘pqrﬁnétg The
alias ID |nﬁllﬁchemaﬁn¢bmna treecivé eit eguited pentrit pkiess. Jhpl mtetm dﬂe toTiepulgdp ki cat i on

Tai nt ai ns pse:[vxao&s (B e q?buugrﬂ stwaﬂg%(e[qhgﬂovﬁlﬂleqﬁ e sg’verﬁfaqml &nﬁmeﬁo&lﬂer[tsetg rieve

user - speci e rnformation wt egeo the gl obal identity of
t he user. ﬂiﬁhéatsh}@@s@ndlaﬂ@ﬁfsﬁP&P‘H{W&itﬂ@I&H‘el‘l%@E}%dent certificate and private

Si gnature sleey quy,:@ag.hkn&n\,@oupﬂ@mﬁoappl ications, to allowit to sign
application transactions_ on begﬁlhf glf t he user
YRGnK

appl i cati on- spect PIrETFHIGPHREY ag tionP??toca V' S? bufih Hr

) e systemin rout| ng product
bar code (UPC) "Winerubkdrnlicks @ct riepageivdth 8 petpagepeytbe mercomravmisetehdherlitlto Bei t e

applicati %&re%pneg)% a}LrInteP%%lt H’ﬁe 88 aeh@les ﬁ@%aé&%ﬁ@%ﬁoc@tﬁonﬂfn ang c. P pSmer EACh

application is ocl ate an application provider, the system
mai nt ai ns akEdy ervhntD wa@éﬁ%ﬁoﬂﬁ#e@&a?ﬂ%bwﬂr%%ﬁ on provider, to allowit
to credit and dellictprihibi@efimbnek,d@rthd NS, uiemedwerktamraugmef;ﬁgsseﬁedea Hundling

application i der e ubl i ri i i nt ent .
Tﬁg syst eIIH pgrtml}far page 118%5' ’Hw agdrcrgs may zﬁrea ybe m 1 achQ 9 th%et‘llser ﬁﬂ%gr{dytﬂﬁgacﬁg

with the same page. The printer then forwards the pen ID, its own printer ID 62, the page ID and click
location to the page server.

The page server loads the page description 5 identified by the page ID and determines
which input element’s zone 58, if any, the click lies in. Assuming the relevant input element is a
hyperlink element 844, the page server then obtains the associated application I 64 and link ID 54,
and determines, via the DNS, the network address of the application server hosting the application 71.

The page server uses the pen ID 61 to obtain the corresponding user ID 60 from the
registration server 11, and then allocates a globally unique hyperlink request ID 52 and builds a
hyperlink request 934. The hyperlink request class diagram is shown in Figure 44. The hyperiink
request records the IDs of the requesting user and printer, and identifies the clicked hyperlink instance
862. The page server then sends its own server ID 53, the hyperlink request ID, and the link ID to the
application.

The application produces a response document according to application-specific logic, and
obtains a document ID 51 from an ID server 12. It then sends the document to the page server 10b
responsible for the document’s newly allocated ID, together with the requesting page server’s ID and
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records the user's willingness to receive the subscribed publication, as
wel | as the expected frequency of publication. NPX028-SG 46 4.5 RESOURCE
DESCRI PTI ONS AND COPYRI GHT A preferred enbodi nent of a resource description
class diagramis shown in Figure 40. Each docunent and content object may
be descri bed by one or nore resource descriptions 842. Resource
descriptions use the Dublin Core netadata el enent set, which is designed to
facilitate discovery of electronic ré8ources. Dublin Core netadata
conforms to the World Wde Wb Consortium (WBC) Resource Description
Framework (RDF). A resource description may identify rights holders 920.
The net pa n e%;t,u\}ggg %‘éﬁﬂmti cally transfers copyright fees fromusers to

ri ghts hol de en users print copyright content. 5 COVMJNI CATI ONS
PROTOCOLS A conmiiwiserard messepeisense 8 hepefiplnsqueg A ardpeplisgfion iR dbffEst 88 nessages

bet ween entidifsbrain the colrbBordBlRAFL) SUILANIDBDLTLE KREpBLERABGjcREBSqi Nt er s
and servers utilise a set of defined prot o&ol s to cooperatively handle

. . Y
user i nt erHBYBHIKIrHest e emEeds o e Em PREE pr ot ocol is illustrated by
way of a sequenceicGeafd @it bdivenhliocdtestdh@umagrinsomrtaad pagd IPeiPs retwms iths newlgd t o

r epr esent ssage ow.and the vertj I I; ent
time. Bl Pty et Bkt L b By RS 18 o BES, BERLES T the
entity andems hepagt deadriviens torike requeshipesist-i ng the lifeline of the entity.
Buring the tinme AR nGRbnk stEiek ShPincibd@ mehrdi@bul RBisdcBorID@P)In dBicibcastasdted | i ne.
During the tinme an entity is active, the lifeli nﬁl IS sqlov\nrh?s lpwg gbl e
line. Becdd¥esMrentidst Ediaesacton 18 iadialesiies &8 NorPRFLRE e 5 &5 oy
entities, applicstioh Resatdisten tpenaatioalspeyific tintegdfontic hagerlingastivat®nan entity ceases to

par 1 ci patte e BLLQG reqlied o BN, P NDE IVt R GRGhen i 1 1 o0

enbodi nent of a s rp elrver rotocol 'I's shown in Figure 43. A
| ar ge nunipege severgends ptinthg pesdB $é paddbe hyperlinkisepplisefion &P 6hipshs et sergsch

us er’ s ediyl kP UbtainBYju e hﬁmb &Hsspaidfné_&hwehmb‘g%o EBdls ngn_sesrcsfresﬁﬁé;]iﬁg' tons Wi |
share commpn content s as_text object nd.i mage obj.ects. T

subscri pt iﬂ&?napﬁlgf“f%é‘&?“dgﬁ‘ﬁﬁfﬁﬁéﬁf H%I}‘C% g‘? éﬁfﬁ&? ity die 4o e%g%eusﬁ]l'gﬁ %F’?"E‘éat%&“r es to

i ndi vi dualallg#isgtheipslicatioa tqxsiallisic asster-sphyific comdxi fpeths hwbrdinledtiaben ent obj ects via

mul ti castg_sThe qmekaE%c&émﬁON Piibksher) first obtains a docunent ID 51
for each docunent froman [D server 12. It then sends each docunent

structure, incl uthssg ysergirays @ FHERED POFBISEH Vg 8R8s BFY B POTS™™ % HE page
server 10 s#&spARSicRtendage drii@r. ARCkBRAdcnShicn Bdbage add agadlosdhe bdge. [t 1 ncl udes
its owmn application |ID 64 he criber’ i I , el evant
set of nulticast H%ﬁg?mﬁfgs % ;_Jenﬁ]? %i 1ts own printer % lﬁf}%he pgge% 50 mw&l@%atﬁ

to the page server 10 in the usval way.

The page server loads the page description 5 identified by the page D and determines
which input element’s zone 58, if any, the stroke intersects. Assuming the relevant input element is a
text field 878, the page server appends the stroke to the text field’s digital ink.

Afier a period of inactivity in the zone of the text ficld, the page server sends the pen ID
and the pending strokes to the registration server 11 for interpretation. The registration server
identifies the user corresponding to the pen, and uses the user’s accumulated handwriting model 822
to interpret the strokes as handwritten text. Once it has converted the strokes to text, the registration
server returns the text to the requesting page server. The page server appends the text to the text value
of the text field.

5.4 SIGNATURE VERIFICATION PROTOCOL

Assuming the input element whose zoné the stroke intersects is a signature field 880, the
page server 10 appends the stroke to the signature field’s digital ink.

After a period of inactivity in the zone of the signature field, the page server sends the pen

ID 61 and the pending strokes to the registration server 11 for verification. It also sends the
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signs the nessage using its private signature key. The page server uses the
application ID and alias IDto obtain fromthe registration server the
correspondi ng user I D 60, the user's selected printer ID 62 (which nay be
explicitly selected for the application, or nmay be the user's default
printer), and the application's certificate. The application's certificate
all ows the page server to verify the nessage signature. The NPX028-SG 47
page server's request to the reglstraﬁ?on server fails if the application
ID and alias ID don't together identify a subscription 808. The page
server then allocates docunent and page instance |IDs and forwards the page

descri pti Qa icat OH% Fwﬂisgbg:atgm 1P O wilih tﬁehrfgn:ﬂt[ré RUETs parl, bas W4Cks U @smihe

rel evant s cast channel nanes for t edgrlnt@r to |ist n to. It
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reference.; @3Gen, taﬁmuséhp@é 16 dl}@ﬁlmh algnadi‘élblﬁﬂldﬁﬁbtad tca{ldnf}Oﬁhe tthoResche T SRS
structures to the subscr cted printers via the r page
servers, i*tEHRIF-(PEd %Vef“h%de csr’%’%tﬁrg i ‘(ilrif:1 YIS he ?‘Iaé? hd ?% LjsesthIg‘%e(r)n t he
previ ous| yDsekeidmety trubd’s egditatiohennid mivaBsgitusdge itdlenyees Sio gfvdo BIPIE er
honi tor t r;ﬁl gﬁ?l@[gga%hé &k form'gatta' &@%M%%&Qh% [g@aﬂﬁje tb %@éqﬂétlﬁghﬁéerseﬂ/@%k red

S

content objec are then able to g)r evi g)uslg ol nt cast
document PegeseRvEREEns %4‘%‘%?‘%‘%&" t?H’QS‘E‘é?@%e @"édr"\?é?eés tP“bas §igted: % Bocument s
to their gdadnabases, and it allows the printers to print the docunents. 5.2
HYPERLI NK ACTI h Lok
activation prot ?@8%‘%‘ Esalo) “?cﬁld% urléaS ﬁg‘ﬁg%be?\wan Sglécgggc e @géﬂr?bva net page
with a netspalg&)ﬂpmﬁpwrheulpﬂnuammmnnn@at es the click to the nearest netpage

printer 6Qlg Th%cﬁiﬁﬁﬁmls%ﬂbhb’rcﬁ:&.t he page and a | ocation on the page. The
printer already

nows the ID 61 of the pen fromtheélgg%q’r %nnectl on
protocol . The pr‘f&ﬁ‘le%Fedcfélﬂ’%qﬂﬁ?“ﬁ%fé‘fmﬂ“i*"&bn[“ﬁ@nmgmlfsﬁﬁo %*address of the -
page server 10a fvwanQhtingion bbRrspad bifainl Bperpagetitalod O thilsheliadche potormy _
already b its ca h recently interacted wth the sane
page. Thee‘lf)é'“ehlng?cuf’hge?i“?oF’o\/\nber(():fm'SFhmﬁc glGsmolnf_') its own printer 1D 62, the page
ID and click | Opdeicaw of oforh éypedigh techypeslink aation aigesagsespnj by e §3dsTRe page

descri pti Qp %gma{ﬂnlﬁ%sbymtah@ 1386 hBs antnoste: mwaﬁtemvume lorin /TP thE
el enent’ s zone

he click lies i ng t he re i nput
el ement | OB COWFHERY ‘i‘&’i‘R““@lﬁéIH%Fﬂen @ﬁﬂf’f’hfaﬁ%“ it éﬁéﬁfﬁy ? R téias\r@%%
associ at edssacpanéd Vil theoddrréspbridibg digtial lsighdturd Brdlainingrid comtspmAihg estificatp fom he DNS,
t he netvvorﬂlk adgatmns t he application server hosting the application 71.

of
1.
The page server - uses fhe pen 1D 61 to obtain the corresponding user |ID 60
fromthe 56 COMMISSION PAYMENT PROTOCOL

A preferred embodiment of a commission payment protocol is shown in Figure 47,

In an e-commerce environment, fees and commissions may be payable from an application
provider to a publisher on click-throughs, transactions and sales. Comumissions on fees and
commissions on commissions may also be payable from the publisher to the provider of the printer.

The hyperlink request ID 52 is used to route a fee or commission credit from the target
application provider 70a (e.g. merchant) to the source application provider 70b (i.e. publisher), and
from the source application provider 70b to the printer provider 72.

The target application receives the hyperlink request ID from the page server 10 when the
hyperlink is first activated, as described in Section 5.2. When the target application needs to credit the
source application provider, it sends the application provider credit to the original page server
together with the hyperlink request ID. The page server uses the hyperlink request ID to identify the
source application, and sends the credit on to the relevant registration server 11 together with the
source application ID 64, its own server ID 53, and the hyperlink request ID. The registration server

credits the corresponding application provider’s account 827. It also notifies the application provider.
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regi stration server 11, and then allocates a globally unique hyperlink
request 1D 52 and builds a hyperlink request 934. The hyperlink request
class diagramis shown in Figure 44. The hyperlink request records the |IDs
of the requesting user and printer, and identifies the clicked hyperlink

i nstance 862. The page server then sends its own server ID 53, the
hyperlink request ID, and the link IDto the application. The application
produces a response docunment accordi ng°to application-specific logic, and
obtains a docunment ID 51 froman ID server 12. It then sends the docunent
to the page server 10b responsible for the docunent's newly allocated |ID,
together with the requesting. ; R & 5 Brovilidae

hyper | i nk requesfnqeﬂp%l lgn%rg‘g%ﬁ%%%%gé&g{et}éerQrs%ﬁ\g%er’? ﬁgesgﬁé?)legrﬁlti ﬁrk request 1D
and appl i cauitenthe Prigiea! page sdrier tpigothen gath thecypesiinkresuesh Ity The pise sEWF PE8 PEndi ng

user | D angd oidiM@est 1000 @ntiey! (AE priredr,Shd RAGSKSRIUOA tof tBY @16 ¥a8t edi@raticgerest i f
the hyperlink request has expired iffe cation. The

_ i red or is for a d L ent. tapplvl 1R
second pageesterwibtheprinterdRy T TegisEaiioR frver et i g andng SO BOVIE 298 r ns t he
newly allgqgated page IDs to the application, adds the conplete docunent to
its own database, and finally se ot N80 o it | b0 ik NSroe

The H@xﬁaet%? ipncizfﬂlgxs ) Qﬁ ﬁ%&yﬁ%ﬁ Cc{f 1;36t idgrﬂﬁy [ : l%lt

requesting printer. *The Instance include a neanj ng
transact i caplicDiosSrovider, anfhihe pringsaprovighef the identity of g eouese pRPEFLP AT t he

transacti gp | D i RQefra6e BRESERORPAGNT 10 the application. This allows the
application to establish a transaction-specific context for the hyperlink

activatiof11f tRENMEPBNCS nk requires a user alias, i.e. its "alias
requi red" attri bréfrihsSioTaiures Bhad 9f the pén, gaitrallypdgienssdrby ecferermndyndydtifl.t he pen

ID 61 and the hyperlink: s applicafi i 8%abie Ll ' L Seever 11
! £ G Bl d]% 2 B 16380 ksl Ak R0r $
to obtain HBS %@F“‘fghlggﬁztéer 'ﬁ'[? ebriesponding to t Ee pen I'D but al sq the
alias 1D 654 &omowsipothelbemgotrenentsh Bheansmiop A&t F Srpprasioasefatibhemepaied atiops eofly
i ncludes tje oﬁhfe%usln?lbﬂ A B FBRSSAEL0SaNMo7 tiPscbiial AR dppaité end, 108 aF lewi ng t he
application to establish a user-specific context for the hyperlink,
activati o&°“%!géommmrﬁwlﬁé&%%gﬁ PEREP ’G&Tecvﬁoén hoa tﬂaé%r drans  a stroke
on a net pagerdwith thable e :pAQ&icpealr, sty of hehER oxnmiadivéthingls hpysng 162 dhkeevero t he
near est n%h?%%ﬁm%%ﬂ&&?%ndﬁbﬁﬁéﬁ&B&%mﬁﬂﬁﬂk&&h@ﬁeEﬂﬁo@ﬁgﬁeﬁ%@mguﬁ@khaon t he
page. The printer forwards the pen D61, its own printer 1D 62, the page
| D 50 and Pstiscakaepoginn i 10 vhich tejeqdyek Sem themaippart 403 prd HSHIED QeprespeifiPe nage
server | oags 11 h@mRAGE e S8 1o ok 08 hbusingd Q0. 1A tatid abitynnk €2 pagenttdbehind the
deternunes .which jnput element's zone 58, 1 f I;% | ALeLsects.
- jecti ' . 1 é{m-%a gﬂ%ﬁ&eh@%
Assuni ng tAfdcoFRE %’%ﬁﬂ?ﬂ%’ At ggp%“rsﬁ%?&l gcr%w thieasit ??l_elo 78 “the page server
appends t hi ®barakPart ardnied td @xeivefai nadiad brsl piticg) il Mainclidipg corresponding screw threads
115. The metal end piece 114 is removable to enable ink cartridge replacement.
Also mounted within the cover 107 is a tri-color status LED 116 on a flex PCB 117. The
antenna 112 is also mounted on the flex PCB 117. The status LED 116 is mounted at the top of the
pen 101 for good all-around visibility.
The pen can operate both as a normal marking ink pen and as a non-marking stylus. An ink
pen cartridge 118 with nib 119 and a stylus 120 with stylus nib 121 are mounted side by side within
the housing 102. Either the ink cartridge nib 119 or the stylus nib 121 can be brought forward through
open end 122 of the metal end picce 114, by rotation of the pen top 105. Respective slider blocks 123
and 124 are mounted to the ink cartridge 118 and stylus 120, respectively. A rotatable cam barrel 125
is secured to the pen top 105 in operation and arranged to rotate therewith. The cam barrel 125
includes a cam 126 in the form of a slot within the walls 181 of the cam barrel. Cam followers 127
and 128 projecting from slider blocks 123 and 124 fit within the cam slot 126. On rotation of the cam
barrel 125, the stider blocks 123 or 124 move relative to each other to project either the pen nib 119
or stylus nib 121 out through the hole 122 in the metal end piece 114. The pen 101 has three states of
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After a period of inactivity in the zone of the text field, the page server
sends the pen ID and the pending strokes to the registration server 11 for
interpretation. The registration server identifies the user corresponding
to the pen, and uses the user's accunul ated handwiting nodel 822 to
interpret the strokes as handwitten text. Once it has converted the
strokes to text, the registration server returns the text to the
requesting page server. The page servel appends the text to the text val ue
of the text field. 5.4 SI GNATURE VERI FI CATI ON PROTOCOL Assumi ng the input
el ement whose zone the stroke intersects is a signature field 880, the

page server ends the £ field s digital i nk
After a pg?"’faian-§?%mmc SR 1tO§ ougﬁl(}o%z%he t(ﬁ)#eg%lﬁée‘égl gnature field, the page

server sends thétypleﬁQOnllHﬁMutand t he pending strokes to the registration
server |1, for V%ﬁéc&z‘ﬁﬁ@éh@ﬂﬂ;lhﬁmﬁ’-'aﬁ@ sends the NPX028-SG 49 application ID
64 associ ated with form of which the mg{gﬁture field is part, as well

as the formID b%’ﬁlelalﬁ]élwftﬁﬁgedlﬁ‘i“'éhltg oFFPESATEHY 1% he form The
regi stration SerA!&EoHddEﬂPC]Bilegs id AGItS B aCAcEraBd Ghain tpo whizh bisewiphianthe and uses

e 3eT Pyt I Frec RRRi o Wikl of e LB Y51 ol ohife AL QHRARD 0O

user e 'SI gnat e registration
server usés ptclrr:etlcappionhﬁaﬂuuf@n ADm8gt sawor H@eqpm‘{!@d GOuiy ‘?ndbfrﬁe‘fofl? & Ruser' s

appl i cati ppy f%lpr%&ﬁvg q‘efﬁét&d’x@&iﬁmﬁ 00 Al WhBick 8¥e sebdnd HREMCE!DOS1s AGunkYadicd
generate a |talg gnhature of the formdata, and ret urﬂggé‘})g?#% ital

si gnat ur eff?‘tb‘c‘tch ghip Eﬁu‘é‘é‘?hi ipgldssandRFateappitier anfHft reggiver, andea qouiro
digital Sb@&atmgr@ertaﬁbntom e @elgrnatm &ptifd el 1 andormet fort ineuldes Sloaiphibtze sftsor m S

status to gver T AT I gl ?nﬁgrrelg‘g Ul l‘l}.OnTﬁé H.lgg(% HE‘IQ?CC&JIC'S ﬁﬁag%s[gn@ahé)f t he

corresponmﬂﬁ‘b hi"s P a Tows “a 191 € formto capture miltiple users'
si gnat ur esnagéseBSOFmA/P%Bwssm PR@F@@@}!IGAOIBROB?D@rqﬂé’éP bl FeRti28f° a form

subni ssi 0P, QLALA! 13 ShRRAWMobfedRbil e éaﬁlbal%arm A RHhisd | BofRasfoSthy/i @ @
formhyperlink activation. It thus fﬁgel ows tocolEgSldefl ned in Section

5.2, wit hbatepreorasts i 538 dern bamghi2p e Ve eaglﬁgﬂmc}'f 2" 'f Ot m hyper i nk,
t he hyper bdngKi2aG4 éovabtivan trpasag@neesn tn ydudtie cipaiie cgibt4pdy mout@d gt thee

appl i cat | o 73ﬂﬁa£’é]$ 17698 é[:n%':l %cﬁagé%lg OQﬁlm)altth%@ @QQ&{CH& @ﬁérs&%mﬂegﬁéﬁ 1gont ent of

the form *ft" ormcon arn ture fiel then the application
verifies daohouwnan Eﬁmé‘k@l?]%lb‘?laﬂ‘émﬁﬁéd @Pioé‘gdellﬁ %detﬁé‘%‘éﬁp}i’{x@fﬁnﬂﬁ PhHcahe
cor r esponghrag) 28wl dther He GRS UI0Qr 88 chkQRHrILAT 18G5 ﬂsmopmm]g,s:pmm tongatder ti fi cat e

from t he J %&OL %} the force%{;z\:{ge gpp&e]d to ?ne surtca:g\ﬂ\)/rl tl%:splelgx}llbq or stylus mlb:{cl)z%m
photodiode 144 detects Light from the IR LED 143 via reflectors. (not shown) mounted on the slider
blocks 123 and 124.

Rubber grip pads 141 and 142 are provided towards the end 108 of the housing 102 to
assist gripping the pen 101, and top 105 also includes a clip 142 for clipping the pen 101 to a pocket.
6.2 PEN CONTROLLER

The pen 101 is arranged to determine the position of its nib (stylus nib 121 or ink cartridge
nib 119) by imaging, in the infrared spectrum, an area of the surface in the vicinity of the nib. It
records the location data from the nearest location tag, and is arranged to calculate the distance of the
nib 121 or 119 from the location tab utilising optics 135 and controller chip 134. The controller chip
134 calculates the orientation of the pen and the nib-to-tag distance from the perspective distortion
observed on the imaged tag.

Utilising the RF chip 133 and antenna 112 the pen 101 can transmit the digital ink data
(which is encrypted for security and packaged for efficient transmission) to the computing system.

When the pen is in range of a receiver, the digital ink data is transmitted as it is formed.

When the pen 101 moves out of range, digital ink data is buffered within the pen 101 (the pen 101
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A preferred enbodi nent of a conm ssion paynent protocol is shown in Figure
47. In an e-commerce environnent, fees and conm ssions may be payable from
an application provider to a publisher on click-throughs, transactions and
sal es. Comm ssions on fees and conm ssions on conm ssions may al so be
payabl e fromthe publisher to the provider of the printer. The hyperlink
request 1D 52 is used to route a fee or conmssion credit fromthe target
application provider 70a (e.g. nerchaﬁ?) to the source application provider
70b (i.e. publisher), and fromthe source application provider 70b to the
printer provider 72. The target application receives the hyperlink request

ID fromt hc?rmg ﬁcll?cﬁg ¥ ngfftlev%‘élQ% %J?@dlglg}/ﬂ@ Elzltzi f&kaﬂpﬁ;xitﬂa{eﬁ/tlfl Atuley @ittﬁéjpen as

descri bed e target application ' needs to credit the
sour ce appmﬂea?qtb?ﬁuﬁ?ce\ﬁl@i@ﬂbeﬁns%‘ﬁ‘d@ft he application provider credit to

the original Eagﬁh&%ﬁ&bﬂ&gmmgﬁ% biSintedioh h;et;dg@adhlyépea:ﬂ; Ifl}IDHn the geneIst. thDTe iThe page
server uses t yperlink request IDtq.identify t ouy,C cation,
and sends "’hlék’%d@ PR g ‘Pﬁ’@rerdétF‘Lrgﬁﬂg’lt @t YR ’lltré)ﬁeré;% \}’/jé;rﬁ {6:& et her
wth the ssoureessayobisethe BR chiDlB4the intage wuwar By tretri-cblpr &@us LERJ 14, Itteﬂhyperl i nk
request '%ml&%or[ Sgsﬁ}rteetikq&rés%sx&an 135, ‘%Hd &éfoicgsengo%ﬁoﬁﬁfa@@mng appl i cation

provi der's account so notifies application provider.

NPX028- SG 50 | f Therwesn spnseiles sbip 43¢ isplesdes élé‘?n‘fﬁ’é'%%%m‘feé”b MEaPes YR &nagler e er
provi der, detha®Rdeld habvel dofh&ifentp 60K @aFolier BEH 134.1Rash Remery 147 Mak smaxgle server

together wth the hyperlink request |D. The e server uses hyperllnk
request | PR i Gett IF‘S/“‘?I'I*fgd aﬁ? g to-dignig] c%“evﬁﬁ & AIPES ' “On oe ?Ihe rel evant
regi strat |stgna1§tem%e|forcetselg®tph@odmﬂetl4ﬂ to mdigip §igneler | D. The regi stration server

credits the Corrﬁé9194&9'sagor%ee&;c@rlspruﬁeﬂa&@ wiCHO tHdee 5&1&} 13INg SRUEGS
application provider s optionally notified of the identity of the target

appl i cat i cAngsHePH ad baggrhand drsuib 5y freealse ;b‘%cb‘é?dd@ F“t%ﬁra"et ‘ﬁg‘ thefhnetin 123 gick e
sour ce apphdi@atan QR cfu V55008 RF BsonNerf RAGKuEREN] {8k56RL EiTth @lant@nd 1 1IPEN MECHANI CS

Referring to Figures 8 and t ral Ly desi d.RYed.£her ence
nuneral 101, i nefdRLline 601‘]’%3?0531%8 e (ﬂgecf’or m ot d%laéé’gltl sﬁor?ogh di ng

havi ng walshrfacd 08 thel @hdgn bengr 832. inprtiiers |ﬂt9rf0rsqmn,ser pho@diodegld4, Wﬁ%ﬁﬂslﬂw@ﬁqﬁlélﬁpen

conponent Sa; Iklﬁlﬁe&dthfaﬁnel%d Snde Nad@P&LAhiOok OhakaRbiy wamN£ds3at: ibRe end
106 of the housing 102, A sem -transparent cover 107 is secured to the

opposi te @F?S‘“TG’&{%P“FT]@OWWWQ @6’236%1”8‘&?@38‘? 107 is al so of moul ded
pl astics, and i STHeOpro@ehofl N4AN BEEl trink@ivap amabentyblredstaler conrolbar dB #nd enabl e

the user Oel\)/aln Wl{élquSt@n%%sser%Ei mggggg\}% s s'ﬂr}rg r;}"h%% fZﬁ% Milwarg'oz The

cover 1071 nc a mal stant i a y surrounds the end
108 of t hentmspgluimgs@z:omaeram% roplecRy WQ‘P%M‘ (RErpirquit S pPRtoscrd back
fromthe nRiAod 86} ard HOvidkach thé desarttd kihinip. @ cor r espondi ng
The image sensor is a 215x215 pixel CCD (such a sensor is produced by Matsushita
Electronic Corporation, and is described in a paper by Itakura, K T Nobusada, N Okusenya, R
Nagayoshi, and M Ozaki, “A 1mm 50k-Pixel IT CCD Image Sensor for Miniature Camera System”,
IEEE Transactions on Electronic Devices, Volt 47, number 1, Jangary 2000, which is incorporated
herein by reference) with an IR filter.
The controller ASIC 134 enters a quiescent state after a period of mactmty when the pen
101 is not in contact with a surface. It incorporates a dedicated circuit 150 which monitors the force
sensor photodiode 144 and wakes up the controller 134 via the power manager 151 on a pen-down
event.
The radio transceiver cominunicates in the unlicensed 900MIlz band normally used by
cordless telephones, or alternatively in the unlicensed 2.4GHz industrial, scientific and medical (ISM)
band, and uses frequency hopping and collision detection to provide interference-free communication.

In an alternative embodiment, the pen incorporates an Infrared Data Association (lrDA)
NPX028-SG



slot 111 fornmed in the walls 103 of the housing 102. A radio antenna 112 is
nmount ed behind the projecting portion 110, within the housing 102. Screw
threads 113 surrounding an aperture 113A on the cover 107 are arranged to
receive a nmetal end piece 114, including corresponding screw threads 115.
The netal end piece 114 is renovable to enable ink cartridge replacenent.

Al so mounted within the cover 107 is a tri-color status LED 116 on a flex
PCB 117. The antenna 112 is al so mourffed on the flex PCB 117. The status
LED 116 is nounted at the top of the pen 101 for good all-around
visibility. The pen can operate both as a normal marking ink pen and as a
non- mar ki n n.in I . b 119 and a stylus 120
with styl ung[ r?laf%}orl%iman em&m? n%té%%gg%%égﬂ\?\%%gnﬁét he housi ng 102.

Either the ink chrt firtligeemppdimanothepen HY iselydena nair tpf Priosensh 2A5ECHIEER) ht

Forward t Ry amadia ﬂfala%aﬁmﬁte 128 h 16 sk 8dcelEOfletith EDQrekidhn ib¥igiratoahd on of
the pen top 105. Respective slider blocks 123 and 124 are nounted to the

i nk cartrilddee hest gutlingy stylus 120, respectively. A rotatable cambarrel 125
is secured to t h’ﬁqen;edfhsioﬁp)f}l(é&cte[brdip&fs&hibdm tanemtaiimam é thetper @t @tsense

therew th. moIe e%g%l{cee [o sm%ace locagl%x!l H eélo%gnﬁmg'kﬂzﬁgn 'taQs &) Iﬂ@saﬁm?fcmtqfiov@r sl ot

wi thin t hé™Wa he cam barr owers 127 " and
proj ect i ngaté. Eaeh lsqail@éfrg 1B|cercfeen ideptifyan ebiacpef intprest therhag appgition gpthe P‘H{a°°126 n

rotation qf; &LREHEAMe obﬁétﬁﬁusé%ﬁerfa&&ﬁpuﬁéldn@&r(eQla@&&ﬁanae&o@rm&% HEIDefrel ative
to each other to project either the pen ni @e%]%,bfdem%h%l utes nib 121 out

t hr ough t ﬁéChH??Pté’“iaﬂTq“ﬁﬂ‘Fﬁréa hehedrrusiErepicat B has three
states of NPX02BxSaekiatioropesatd by the Bycekbrompemdn tdale of thp x1f=©6 ytdirpationgHs 90

steps, the threecﬁv1 L@e@t%éﬁetbgmd@éﬂﬂ e ﬁﬂeﬂmé%&d% Whon. | NK cartridge 118

nib 119 ouf <4 ther 1nk cartri out nor_ stylus 120 nib
121 out. A secontud|texstqrin ppsiton qféhWGIFPtléG"tdﬁ"‘&‘h Oelrfé?!%f%ﬁ?st‘f*gmcw&%ffs 130

whi ch si t spdde tah Archiga. Aitﬁéb%h BQmﬂaQ &tegilahel ﬁ:&ﬁﬂmﬂas fobrerX iP@Bsch29 abm@lAtic, an

infrared LED 131 for qui t|on for ro nto the
surf ace. ?Feﬁe??ﬁ'@térsé’@ﬁ% a‘i%llﬂgl 559 8?”“39@6 ragn She £ 1e{psc'(‘a'\é(:rc‘)wn hg T‘e‘§ PCB
129 for recemnvikmgsshef.l ect ed radi ati on fromthe surface The second flex PCB

129 al so mpunts Eﬁﬁgé@a ¥%nChip 133, which includes an RP
transm tterﬂ) and %ﬁgg%c%lm\}er a controller chip 134 for <controlling

oper at i on 7¢¥f thePWﬁRWEHANM opt| cs block 135 (fornmed from noul ded cl ear
plastics) sits -wobtbidg- meuneee\ﬁaﬁagieﬁup@ﬁtdr amnmsﬁm;smmssemslecam@@@em onto the

surface and receives, i nto the -Sensor 132, . Po pIy W res
136 conne®fnt 1P AHGHE ss‘ZB mfdllf’eus’él%@i?*?g"%f%%e)%(ﬁﬁ@% P eeges 3 dZ‘Srld@ cont acts

137 whi ch sk ifrBigintselt anil 1. It vsdse spraipht Ipaper pith WiBtbthe deptretOdipassing hB8elctbhnect s to
the Dbat t e <? Q&?&%ﬁesjﬁgg ﬁ'@%@B 881N &ﬂmoﬁl‘%{d’egf a SR -sinfindd368S, i Bl koitiGabar geabl e

battery 1 cam
with full bleed.

An integral binding assembly 605 applies a strip of glue along one edge of each printed
sheet, allowing it to adhere to the previous sheet when pressed against it. This creates a final bound
document 618 which can range in thickness from one sheet to several hundred sheets.

The replaceable 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 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 with a capacity for printing and gluing 3000 pages (1500 sheets).

Referring to Figure 12, the motorized media pick-up roller assembly 626 pushes the top
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barrel 125 in contact wth the battery contacts. An induction charging coi
140 is nmounted about the second flex PCB 129 to enabl e rechargi ng of the
battery 139 via induction. The second flex PCB 129 also nounts an infrared
LED 143 and infrared photodi ode 144 for detecting displacenent in the cam
barrel 125 when either the stylus 120 or the ink cartridge 118 is used for
witing, in order to enable a determnation of the force being applied to
the surface by the pen nib 119 or styFHs nib 121. The IR photodi ode 144
detects light fromthe IR LED 143 via reflectors (not shown) nounted on the
slider blocks 123 and 124. Rubber grip pads 141 and 142 are provided
towards th housi n S . t 101, and
top 105 a5 PHETUBEC S e Y Fao " PaF e Aot S e R 812
PEN cowme:ﬁwmtq@mswmw Fheatwo AYigped™ Mmd etgenPiFeand 1§83 pogtoPIHNINGR its nib
(stylus ni bﬁcgl“.slzn i fine fs‘g][h n(t\’glrcg grgt?on aﬂJ'n? the ;@a)ighpyapérrlﬁt@ ﬂlgﬁadef\(i@h@drhvﬂﬂc ihar ed

spectrum E &a of the su ace in the vicinity of t records
t he | ocat i thafirsfaprint epgiesr02 hieiniseraly regteref gicken Bliery &4, Thﬁﬁﬁ?"i‘)g a'adrszaﬂ PP

cal cul at e gohg hssd ANGE! ¥Med biRing Bintinchedd, Fdativk iOprinted Biriritmedudy Bt aidodryibzeib
utilising optics 135 and controller chip 134. The controller chip 134

cal cul at edhtHiFrtegPPERledffon of the pen and the nib-to-tag distance fromthe
perspective di St Okd papsn exiGhbisciirst ddnger™t fniet ﬂngnmg@@ thraugh alsetiof pesicreg skih@lRF chi p
133 and ant.e rdiBK TRLAd ike ( WHi Ch
is encryptéﬁq?§¢g§§§%r ?ngW%p%ggﬁgmid é n?%fgﬁ?h%?gﬁgn155|oﬁs to the
conput i Ng s emact hafeet’ Itrh@d p}efhcel agd pq!rtnrua ﬁgfeeddlﬁe shect @ dnte bf seoqd Megisyi’t al i nk
data is tr dg%$g§g as it is forned. When the pen 101 noves out of range,
digital in als buffered within the p&gﬁlOl ¥ gen 10 mlNPX%38 SG 52
circuitry incl udBeersngiofrurs Rapd e rB SUGPEHT Gt PP PEEER For

appr oxi matfl yo3lidto MieitdaSissahbly b, PRrprindpage pases btthensmo»ﬁmﬂ@ylkaw@el@ah be
transmtte af e The ¢ nh, r ol flex
PCB 129 |§9?ﬁ% Emwf@%mo aamhﬁgm&Qme%%ﬁogﬁhgﬁgﬂ&ggﬁg??%gﬁ?gﬁﬁﬁﬂﬂln nor e
detail t h@harwﬂwlt 'éi@timveblfoixlﬁt/&i@ asembly 57} érm%lﬁlie‘bwl%ﬁemlﬁ“@’tﬁ?é’mi]ﬁ’t &b shows
repr esent i, OB%d%brwhidfo Rl Bithl B8 poddi@ xRBYE vRQREOby ddhidn of deantskiait- A0 OF
status LED 116, the IR illum_ nation LED 131, the IR force sensor LED 143,
and the fd?%%m§@ﬁ§69“ﬁﬂﬁfﬁﬂF%ﬁe 144. The pen controller chip 134 includes a
control ling procassehc b4&! aBSulyl 48 @nddsl & panally bllohamlges7d with atratatiiét ween
conponent S ofing RE &AL f%hlk,%se%m Bork 38 i daRidRe OBITREY addd70a8fheds £22%1KB  DRAM

148 are al's anal og-to-digital converter 149 is arra ed to
convert t hehegnghigyabsapypilpsive rttXrﬁaPngy pestor dhrangh sastel halgy Sumolded bane
digital sighdhds N bueRMER vE8 BS Qfenibgit eelfamerilding didetmidinge asl smmgruuteh®0ﬁnage

sensor 132a.re é%\taghl;;:g Q)Sti(l:eer}wta? E)racket and hinge out sideways when the rest of the assembly 673 is thrust

forward. This action exposes the glue wheel through the front of the molded housing 682. Tension
springs close the assembly and effectively cap the glue wheel during periods of inactivity.

As the sheet 604 passes into the glue wheel assembly 673, adhesive is applied to one
vertical edge on the front side (apart from tﬁe first sheet of a document) as it is transported down into
the binding assembly 605.

7.2 PRINTER CONTROLLER ARCHITECTURE

The netpage printer controller consists of a controlling processor 750, a factory-installed
or field-installed network interface module 625, a radio transceiver (iramsceiver controller 753,
baseband circuit 754, RF circuit 755, and RF resonators and inductors 756), dual raster image
processor (RIP) DSPs 757, duplexed print engine controllers 760a and 760b, flash memory 658, and
64MB of DRAM 657, as illustrated in Figure 14.

The controlling processor handies communication with the network 19 and with local

wireless netpage pens 101, senses the help button 617, controls the user interface LEDs 613-616, and
NPX028-5G



controller 153 and base band circuit 154 are also included to interface
with the RE chip 133 which includes an RF circuit 155 and RF resonators
and inductors 156 connected to the antenna 112. The controlling processor
145 captures and decodes |l ocation data fromtags fromthe surface via the
i mage sensor 132, nonitors the force sensor photodi ode 144, controls the
LEDs 116, 131 and 143, and handl es short-range radi o communi cation via the
radi o transceiver 153. It is a nmediuf performance (--40MHz)
general - purpose RI SC processor. The processor 145, digital transceiver
conponents (transceiver controller 153 and baseband circuit 154), inmage
sensor interface Vi J KR 2478 melidhegr at ed
in a si ngf s coérzlstyncjb1“1nizes %@g&gﬁ?ﬁ am}éé @r%glegnent ;PBQ@ %ﬂf}%cw t 1 and RE

r esonat or gerfamehnce sagktpd-papose 9956’}’1’0&?5@1’ PHEe PR g]gﬂﬂ PIOepEr 7558 SR satpsew The

| mge Senﬁgﬁedgﬁleéonaéﬁ&%&@wpm@-spg&@er(aﬁmbsga sensor is produced by
Mat sushita Electronic Corporation, and is d scrlbed 'ﬁ fr{ﬁ%gg | t akur a,

K T Nobusada, NTex(dBA3SEs msterig gad, GRpRress DA LR, o i xel |T
CCD | mageconprssed pdg fordvh/iiadl phire efgitivRomBroy strends, dithérEER pﬁntamaeltag@n@ﬁfon

El ectroni c Devi 4 i por at ed
herei n by® Fc’éTa@Pgﬁ%ef W’fﬂﬁaozyfﬁolnﬁgas cé gﬁgg‘i%aﬁ%%gﬁ%%@%ﬁ%i@{ ers a
qui escentengmatcmtrdfcts@nntéooqb@mso)ﬂa@tﬁefﬁlma@lfli’«qvﬁry when the pen 101 is not in
contact Wi th a Syt A8 pribd enbfC CERANATER oamqﬁsdmsaspeldmgproﬁ hd mdBGrsviki ch
nonitors the force sensor photodiode 144 gg vvg ‘#]%d’%{]e controller 134
via the peagsin eraivagien wiithe mitenQp ghp fy\ind e ipe ATHcss I’0 transcei ver
comuni cates i nmhpnﬂuaalc&ﬁem*edasmw d58 haldsntbe mhrhry fag bethl the proceser AFles s

t el ephones,, or rnatjivel v.in.t 403z kAl ,

sci enti fl@dé{ﬁd)sﬁﬁ?fﬁ el PERFTEMALRG" Lilrﬂl'éilsc g%t?rﬂéaluenc?éﬂg%gfoag

col I i si on det ectThoprotessopT@vPERs 7|5?1tae<|’f ﬂlé'FaéH@éQCfVP@@mBWﬁW’E&Q“ieb??m?“ﬁr an

al ter nati ya ,erfodi Ry 7556k CRk ﬁﬁgl@&oﬂﬁoiﬁﬂASIOfssamdogB&toamﬁ\sﬁmn ation

(1rDA) NPX028 SG 53 interface for sh -ran muni ¢ a base
station ofRFféepage aﬁ%feé‘i“at"rr“ ndyin ‘ﬁ?"fshg?) aé‘?’r?fS‘gger‘}é?\f’ SPERR D cﬁp Z%ﬁl I'ncl udes a

pai r of ofdvitelBREhce aRaEE EX5AsTRPRAS sinceipagcbrinterstaliey tho patedrk mﬂmq@nd? bt he pen
101 axi s. Theﬁg}ec%;‘gl eLq —se¥ecte(f| 90,28, SRl 55(2@5}9?{{@@1@)% 6305 high ghost

outli ne. ff‘ﬁt%ry S oh" o accel eroneters enables this embodi nent of the
pen 101 t off-smJbe privpingiorconirdllbe (60 aredrevided deeraptestiéace | ocation tags,

al |l owi ng the | ogatiQn Jf%ﬁvo;koméaﬁaca %ﬂ&hl@sdéﬁt ard pio@maf eadha,-tuendugaa:netﬂag«; ation
tag ID can then idenfify an ob i“ i nt erest fa en%ce ,;59 POsIfd on on

t he surf atevork F’E?Ffacéﬂéhﬁ‘l‘de"i’“?rfﬂll’f B c?)lbcjmé‘ﬁliter % BV &Y S a e n ut el ement
(e.g. a crEmeNideiMitdityde POTEmodehs, Hyhgd FiBergfoax (HFC) cable modems, ISDN modems

DSI. modems, satellite transceivers, current and next-generation cellular telephone transceivers, and
wireless local loop (WLL) transceivers. Local interfaces include IEEE 1284 (parallel port), lOBase-'f
and 100Base-T Ethervet, USB and USB 2.0, IEEE 1394 (Firewire), and various emerging home
networking interfaces. If an Internet connection is available on the local network, then the local

network interface can be used as the netpage network interface.

The radio transceiver 753 communicates in the unlicensed 900MHz band normally used
by cordless telephones, or alternatively in the unlicensed 2.4GHz industrial, scientific and medical
(ISM) band, and uses frequency hopping and collision detection to provide interference-free

communication.

The printer controller optionally incorporates an Infrared Data Association (IrDA)
interface for receiving data “squirted” from devices such as netpage cameras. In an alternative

embodiment, the printer uses the IIDA interface for short-range communication with suitably

configured netpage pens.
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each location tag within the area of the input elenent can directly
identify the input elenent. The accel eration neasured by the accel eroneters
in each of the x and y directions is. integrated with respect to tinme to
produce an instantaneous velocity and position. Since the starting position
of the stroke is not known, only relative positions within a stroke are
cal cul ated. Although position integration accunulates errors in the sensed
accel eration, acceleroneters typicall’§ have high resolution, and the tine
duration of a stroke, over which errors accunulate, is short. 7. NETPAGE
PRI NTER DESCRI PTION 7.1 PRINTER MECHANI CS The vertical |l y-nount ed net page
wal | pri nt i f enbled in Figure 11. It prints netpages
on Letter?i&ﬁP fb%T F@Nﬁg+héwﬁﬁilexed 8%" Memjett"' print engines 602
and 603, as shd\?melthqnﬁlﬂgmceesorﬂ?@ basdecgived andl verifigb e docympnys Bige 19y dpat h

with the ngte%sjeémnmms@g)pmmma%n&gmbmd print_ engines 602 and 603
whi ch print both sheet sinultaneousl and with

i n | o
full bleed. An itedBFar>oridin el ags ﬁﬁ*?pheﬁ)gndaﬁ fegsd earag?“rzfdgpagef "§Fue al ong
one edge Qhe AAE Profkdondi@el cachiReBressadlphWhirg i thentogy. Bltksupdestvay tofiendbrlence ous

sheet when g@ﬁ%%ﬁglsgﬁ 8l DStpdd tellgéassggrsﬁégté ﬁebbp@mggmgﬁﬁg%m 618

whi ch can™ ein Khess from o to several fed sheets. The
r epl aceablaearbitrkry oamtter Pfdg@ﬂ&@?agesmavm ginpral-bepitpred in Bemey Jhis deaiizy prbx IRds dupl exed

print engdI;z,%ﬁmanbgo%rbhﬁ&ﬁ@gti%n%enm@megrsﬁo&a&mﬂl@rl ng fixative, adhesive,
and cyan, magenta yel l ow, black and 1 nfrared. %‘E‘g The ¢ rtrld e al so

contains a ni cr oafmarkireeiogs %%e%g%%@Pmﬁ RYFizeh g HHPNPE AP ?’moﬁbf &

i nt er f acesitMiptwhich ik 18slEss dopr&33 td megligikde s endowhiahitferms pareof de h@m%@@age Thi s
provi des fuilgtered air tothe printheads to prevent ingress of mcro
particles 'to the MenjetT"' printheads 350 which m ght otherw se clog the
print head nozzl €&he ifipref (RS ayerr o tthernyinteth aagg jcpntdips| coded nRiPEgsit9es Phadestofi dge,

the oper giduPiaber |ulcf1 QEaQI taf BRodek th%%ﬁge'lﬁ 8§ f12Ghd by dits, Akede t@a tdaentlof e of
t he cartrldg . The ink cartrld %6@6‘{)“” rec clable product with a

capacity FR 5 isEerdy H?Péradieﬁ?a §’§§°‘f‘9f%g PTEETE) . Referring to
Figure 12, the ok arinzecenwdisa ppss@skbadgmb@klpege m@eltpbﬂlydmedau@hwi% he top

NPX028- SG o4 .18t E%& rp%ﬁtt !:n%m% e&ﬁ]aﬁeb %6@%&@ Ll'Ier }_i_ A& pdde En RERSHr On the

first pri i engi ne into't pl exed printhead assepbly. The
two Menj etmpmesyapd stasts giepass cgmosionder WBB%‘I@I‘%WF ?@aﬁsﬁ“é‘ﬂpnﬂfﬁﬁéfﬂpﬁ'g“e? n-1ine

Zequentl abecﬁ@ﬁft ksGpradiitD B s&kmgnt{r&ﬂ4smrba:)egémma@m llaqgatnhgeﬁhﬁmmpﬁr 604 : Is
rawn int the fir rint_engihe 602 by integral, powered pick-up rollers
626. The g@ﬁ tldjI ?ﬂ' E’F?@"B’?O e paper 604 is sensed and full bl eed
printing comencks pageiexatsionemd srinting pipeide ofi tharinbengive sinjrolien 7689 cansigisypf ;g i n

high speed IEEE 1394 serial interface 659, a standard JPEG decoder 763, a standard Group 4 Fax
decoder 764, a custom halftoner/compositor unit 765, a custom tag encoder 766, a line
ioader/formatter unit 767, and a custom interface 768 to the Memjet™ printhead 350.

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

The first stage of the pipeline expands (at 763} the JPEG-compressed contone CMYK
layer, expands (at 764) the Group 4 Fax-compressed bi-level black layer, and renders (at 766) the bi-
level netpage tag layer according to the tag format defined in section 1.2, all in parallel. The second
stage dithers (at 765) the contone CMYK layer and composites (at 765) the bi-level black layer over
the resulting bi-level CMYK layer. The resultant bi-level CMYK+IR dot data is buffered and
formatted (at 767) for printing on the Memjet™ printhead 350 via a set of line buffers. Most of these

line buffers are stored in the off-chip DRAM. The final stage prints the six channels of bi-level dot
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the shortest possible tinme. The paper exits the first MenjetTM print engine
602 through a set of powered exit spike wheels (aligned along the straight
paper path), which act agai nst a nbberized roller. These spi ke wheels
contact the wet' printed surface and continue to feed the sheet 604 into
the second Memet"M print engine 603. Referring to Figures 12 and 12a, the
paper 604 passes fromthe duplexed print engines 602 and 603 into the

bi nder assenbly 605. The printed page 5ggasses bet ween a powered spi ke wheel
axle 670 with a fibrous support roller and anot her novable axle wi th spike
wheel s and a nonentary action glue wheel. The novabl e axl e/ gl ue assenbly
673 i's nou d.t . I ported forward to
interface #mwflﬁd'fdﬁ]g%mmv\% éMQ GPZ‘JélEh\%%é%gggglgp y eg(?:mﬁe{)f%gz?% a canshaft. A
separ at e not or pWErr@Vﬁtﬂﬂ|P9mcm¢1affrltfolleﬁféﬁog#fmesewlibwsoas%@hﬁl’=9 agiRlexhnsi st s

of a partigldorafil OB YR W taRhRed 1BE ?ﬂb 3dnal Qﬂﬂ@lnlyrbﬂe bk edolte 760, ue
supply hose 641 fromthe ink cartrjdge 62 Thi s ax ts to a

0
gl ue ~ whedplectsgiyiadiy exipag ppersirady (/4. %?Tr‘if"éﬂ]elhf‘%sryﬁ'ic Ségc‘,’fl%a%ontt%tﬁ Sﬁﬁﬁ "&di al

hol es. A nol ded MIg,shtmgglﬁa&zntmslumsoumh&stam graderosksee|772 faf ¢yhcheniziopdni ng at
the netal PSSR RS RGP G Srtad BE ARt s8R G- B T2E 0P (2
is thrust ané@nvﬁlmtheﬂqrwrlamrﬁ@ﬁ €%poses the glue wheel through the front of

the nol ded housi RandB2- vek@nsS bORe ne'iﬂ&?é Prhter, GhOSR armeengﬁ&eaammmd 1efidectively
cap the gl ue wheel dur| ng (Ferl ods o 604 passes

nact t
into the @GPEFEPSIERLe alpog ‘°‘h?fﬁ1éesqa%ﬁeh é Vb‘ﬁlﬁlglﬁ "’t‘e otj(;éeg%{z\%mol cal edge
on the frapt Inshde” pagastof fhe ﬁﬂpa@&ﬁxﬂtﬁr risd tws pehe tengides eachl odnuHSritelter pages peri s .
transported do i,.nt RENTERGENLROLLER
ARCH TECTL’JI—‘il‘é‘gI %g Hs Sﬁ)"“ M&?‘?’%@ cggér??nperggg%sr?%? 12105 a ?c%letrol Ialgr_lg
processor a5t Elﬂililadﬁt @pfyatmm@@wcﬁ@dbf ther Mppied™t priintheads |ihisH ik de\fBT9at AsiERr f ace
nmodul e 629, .aih@eL0 transceiver (transceiver controller 753, baseband
circuit 754, RF circuit 755, and RF resonators and inductors 756), dual
raster i mﬁ’é‘cuﬁfoﬂcessor (RIP) DSPs 757, dupl exed print engine controllers
760a and 760b, leﬁ@kbsdﬁEﬁWnyolﬁﬁBbeeamekcntﬁdm efferddRAN aGBeferred smbddimest andit ed i n
Figure 14, The cont r l i net wor k
19 and wi tFIm er O sTpemfr c. allterfxat SeS inglbé) 5 glége) HOQQJAP' it%ll SQ%{%&%@%@%& e%ﬁ‘%u“% '{ﬂgn 617,
control s trﬂﬁ@aftjﬁelrls i paprhbes of t@mm@vﬁsme%hffe&n@ﬁ'owfimzse@@%iescv%d’él and

synchr oni 2gs gl WaniRle sHshimd épe mﬁe Pedotlin@RBh NRcSRLIY, Of i b8 urtiBfood that CONSi St S
of a nedi um, perfarmance gdenerﬂ1 %g Dbgse m.croprpocessn [ ibenn€ gGontrol 1ing
processor Ef5pe ‘5’%?1‘?%‘3?“8 (i Genlmpijqd to the specific embo es P

specification, including documents incorporated by cross-reference as appropriate. The scope of the

invention is only limited by the attached claims.
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print engine controllers 760 via a high-speed serial bus 659. The RI P DSPs
rasterize and conpress page descriptions to the netpage printer's
coirpressed page format. Each print engine controller expands, dithers and
prints page images to its associated Menjef printhead 350 in real tine
(i.e. at over 30 pages per mnute). The duplexed print engine controllers
print both sides of a sheet simnultaneously. The master print engine
controller 760a controls the paper transport and nonitors ink usage in
conjunction with the master QA chip 66 and ®he ink cartridge QA chip 761.
The printer controller's flash nenory 658 holds the software for both the
processor 750 and the DSPs 757, as well as configuration data. This is
copied to main nenory 657 at boot_tinme. The processor 750,. DSPs 757, and
digital trahscei vélmeé@rﬁoﬁﬂ@'ﬁ%“sfrt ‘P‘&’ﬁ%ﬁ‘&‘él‘”%F“@B‘?ftsPW%?‘mmFS'% AP Saseband
circuit 754jystaheai Ntegrated in a single controller ASIC 656. Anal og RF
conponents (RF circuit 755 and RF resonators and inductors 756) are

provi ded in a sepaigiaccRiestogaigginforpption relahaip ik CRRMErSPEIRE 2HdulFiEe 625 i s
?epar ate, lsixﬂ&ﬂiatﬂ &Bip?g&ﬂalfpﬁi'g:ﬁﬁrﬁlﬁad adatipit thbh@mpedreaitskre clitoded ﬂdmnmﬁm _
actory-selected o iel.d- sel. Sk . : e MO
(64NB)  DRANF Ghsy 3« %“uggflﬁ!}@%ngg%ﬁ%&p&f%%%?%?cﬁ? of ftteizal | e
provi ded i nooénskmagtnesities; @8, A variety of network interface nodul es 625 are
provi ded, each providing.a netpage , network interface.7 d jonally a
| ocal conputer oraﬁ%?"ﬁggWi”ﬂ‘fc ‘T%%%glacfgff “I\%Dterﬁtévgeémsﬁtg‘ V\r%?n?;tolatﬁet%rtﬁatgét

i nt er f aces .swfeb,uchess RGESsame dEthecodeditise dnd s@priest - Coax ( HFC) cabl e nodens, | SDN

nodens, DSL nodens, satellite transcei S,, current and next-generation
cellular tel ephoH@’?@éﬂ%‘é‘?‘?@?ﬂ‘hﬁ?ﬁm‘ﬁf‘g‘%?@ss | ocal |oop (WLL)
transceivers. Loc i n i e | FEE., FIY ; 10Base-T
and 100Base- T Et Her aﬁ{eqtn% gﬂ&%&gﬁgb%égl@&@h Eﬁég%%%ﬁnp Fi r%%mﬂnd,lg?‘,reto;ﬂ% vari ous
emer gi ng howwsing feviceipmRyenet el tg die wtorfacp puriags, thepogi 881‘#1'&‘{*, Kol tFes

avai | abl e Og@nsinh @evicOcmbitishedinivs g the tnkeefice bidnfdeel ocal network interface can be -
used as the netpage network interface. The radio transceiver 753

communi cates in tisenethed includipg dhd stepg of fste ISR RT9RAl | y used by cordl ess

t el ephones, or alternatiyvel idn %%Ethunl i.cgnsogd 2.4CGHz industrial,
scientific @hd ndtFidag e qlfgﬁ}ﬁ FARe “aie GSEE™ r equency hoppi ng and

CO! l'ision d(?)t ect I QBvihat B&P?ﬂe%én%&ﬁeﬁ%@ﬁﬁ%e%ﬁﬁndmsﬁﬂﬁg&ﬁce; _The_
printer controller optionally I ncorporates an Infrared Data Association
(I'rDA) i ntgy f acegefuifing MG Rhatird G Idba iR bisB gfthd ihdieltingfditgamdievi ces such as

net page caneras. In an alternative enbodinent, the printer uses the IrDA
interface fdr shoptatinpthgempdrnmfivasat kasipagy iiyelisert pngflepst oreohs YUFBA net page -
pens. NPX0Z8q %é@ostﬁon data, and in accordance with instructions associated with the signature field,

wherein any 10 millimeter diameter area of the coded data indicative of the signature field

“inchdes sufficient information to identify the signature field.

2. A method according to claim 1, including the step of verifying that at least one of the
“movement data and the position data represents a handwritten signature of the user.

3. A method according to claim 2, including the step of identifying the user.

4. A method according to claim 3, wherein the step of identifying the user includes using at

least one of the movement data and the position data.



7.2.1 RASTERI ZATI ON AND PRI NTI NG Once the main processor 750 has received
and verified the docunent's page | ayouts and page objects, it runs the
appropriate RIP software on the DSPs 757. The DSPs 757 rasterize each page
description and conpress the rasterized page i mage. The nmain processor
stores each conpressed page inmage in nenory. The sinplest way to

| oad-balance mnultiple DSPs is to |l et each DSP rasterize a separate page.
The DSPs can al ways be kept busy since an arbitrary nunber of rasterized
pages can, in general, be stored in mggory. oThis strategy only leads to
potentially poor DSP utilization when rasterizing short docunents.
Watermark regions in the page description are rasterized to a
contone-resolution bi-level bitmap which is Iosslessly g ggreﬁégp to
negligi bl e &ize aheﬁMHWEHﬂPéﬁﬁﬁmbhﬁFﬂﬂt”?%@“%8@%?@%@%8 PAGEY 9 The
infrared (l®)ued ayer of the printed page contains coded netpage tags at a
density of about six per inch. Each tag encodes the page ID, tag ID, and
control bits, and the data content of each tag is generated during

rasterization and stored in res h [ ocessor
750 passes 'back- thTHRERCpYEe ﬁﬁﬁggg ﬁ%mgggﬁ% g%%%MB t%gg%%%éy

cont rol | er spatlly. defsadied by ﬂmtposengofrt@ g eladye It‘ethe F6of B@é?‘@%’e‘t W@‘“&‘d‘ﬁ‘ﬁ‘r essed
page image jMsdts local nenory, and starts the page expansion and printing
pi pel i ne. Page expansion and printing is pipelined because it is
inpractical to store an entire 114MB bi-level CWK+l R page image in nenory.
7.2.2 PRINT ENG NE CONTROLLER The page expansi on and prlnL n el ine of
the print ehgi ne Awshadgbdonting Poekin ¢ nwhesfnsthopredgtemyied foraial, §%§@ 4 seri al

i nterface 6@wefremivendanelidbRcniaunder 763, a standard Group 4 Fax decoder
764, a custonthalftoner/conp05|tor unit 765, a customtag encoder 766, a
line |oader/formatter unit 767, and a custominterface 768 to the MenjetTM
printhead 350. The print engine controller 360 operates in. e

buf fered mefner. Aiod2 W%)‘&(j'é’mﬁwq‘eﬂc‘(‘}éﬂ?ﬁmf’?ﬁag %%Al%fsféeggpw a %ﬁe Ihi gh speed
seri al i nt edné aoler GpDdistdnkrant prsehan WO wlilfmdtasaded 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

| oaded. The first stage of.the elin relative

JPEG- conpr €ssed c”b‘ﬂ‘t“t?ﬁ E’ °I'a9rl L w,hemgthg 8 %st ée%rs mﬁthg%%%gup

“Fax- conpr e%@mgbﬁthelcelmofﬂiﬂ%RﬂGIPﬂWF@acaﬁﬂﬂF%ﬁ’%P@" tzal‘t "EBY the bi- |evel

net page tag | ayer according to the tag format defined in section 1.2, al

in parallel. The second stage dithers (at 765) the contone CWK | ayer and
conposites-(at 765 $§gmmmﬁﬁem@g@maﬁmmgmbl-Ieve
T eyer SThe ?‘meqto?%c&h éé‘té@l\,; elbt%&@mgcot Ciin % blectt
fornatted ea@w7vaw$eﬁw5¢¥%ft%ﬁmewmmm¥“ éﬁﬁ*ﬁprlnt @ via a set of

| i ne buf f emfrk dpginua tadichese

11. A method according to claim I, including the step of generating, in the computer system
~ and using a signature key of the user, a digital signature of digital content related to the computer

software.
12. A methed according to claim 11, wherein the digital content is provided by the user.
13, A method according to claim 12, wherein the digital content is based on data input by the

“user via the sensing device and interface surface.



line buffers are stored in the off-chip DRAM The final stage prints the
si x channels of bi-level dot NPX028-SG 57 data (including fixative) to
the Menjetm printhead 350 via the printhead interface 768. \Wen several
print engine controllers 760 are used in unison, such as in a dupl exed
configuration, they are synchroni zed via a shared |line sync signal 770.
Only one print engine 760, selected via the external nmaster/slave pin 771,
generates the line sync signal 770 onto the shared Iine. The print engine
controller 760 contains a | ow speed pgpcessér 772 for synchronizing the
page expansion and rendering pipeline, configuring the printhead 350 via a
| ow- speed serial bus 773, and controlling the stepper notors 675, 676. In
the 8% versions of the netpage printer, the two print.en 'neslggch prints
30 Letter Ipages Agesthodicpriding iaf d"tﬁﬁgerl“t‘}’r‘fﬂ]‘“%q‘erféeﬁgf)aéwlg\”g’t' FERE (11),

gi ving a | ispeml @d eitrfsightude wihithe ignathe@®d. dpi . I n the 12" versions of the

net page printer, the two print engines each prints 45 Letter pages per

m nute al ong the short dinmension of the page (8%), giving a line rate of

10.2 kHz. These line rates are well wthin the. ' fkeaugncy of the
Menj et TM pritnt heéd‘}eﬂ’\‘/\ﬁﬁ“%’ﬁcﬁ‘?gﬁ" ‘E’%‘Eﬁ“ﬁf&“r & '{“‘“ S&@é’f‘“’&‘%‘“@’g‘%‘%}i’g‘gﬁo‘r “‘%ﬂz CONCLUSI ON
The pr esentto hevpepid orivitabditteref ot dest o Higgusgfitlh r ef erence to a preferred

enbodi ment and nunber of specific alternative enbodi nents. However, it
wi |l be appreciated by those skilled in the relevant fields that a nunber
of other enbodinents, .differing.f J . k£ Fbed, will
al so fall 3?1 hi gﬁt’ﬁegm%fﬁc?rfl & éaorf msz:"g‘g%é'g?ﬁt% e&ge?%eideﬁtggsﬁ\t/egﬁﬁon.
Accor di ngl yignaiure 2pie|dpfingreonthedrerfaee B8t hat the invention is not intended to
be limted to the specific enbodi ments described in the present
speci fication, including docunents incorporated by cross-reference as
appropri at The i kY P Pbsitish dRitedts drd Bikpofd obite inkacat t ached
cl ai ns. NP3628-Se§§§8§??$%ﬁﬂgfﬁ%gh%?&%ﬁgbl'n user. iﬁ%g&gﬁQ&g LMt h
conput er s &rstatte sepURgPY bre ¢n [§10: ’°§Ib§%§e VRS An interface surface
cont ai ni ng dianfoms Ma e, thaheatioil mguding thelyp ctavpotigrat kit ol BRAYER udi ng
coded dat ata%dnﬂi Bﬁﬁhﬁ/&m% RoehiSNALMER dishifleslent 6 8 dohghgtnarsv@er GimiLh e

e co

sof t war e, ed data cquriS|n ,a plurality of substantially

undi f f er enfEREEERPt e 08 S5 SPYIBHEE Pel ative to a set of predeterni ned

nom nal mark positions; and a sensing device which, when placed in an
operative position relative to the interface
18. A system for enabling user interaction with computer software running in a computer

system, the system including:
an interface surface containing information relating to the computer sofiware and including
coded data indicative of a signature ficld relating to the computer softwate, the coded data comprising
ra plurality of substantially undifferentiated marks positioned relative to a set of predefermined
| nominal mark positions; and
a sensing device which, when placed in an operative position relative to the interface
surface, senses at least some of the coded data and generates:

indicating data indicative of the signature field; and

at Jeast one of movement data and position data, the movement data being indicative of the
sensing device’s movement relative to the interface surface, the position data being indicative of the

‘sensing device’s position relative to the interface surface;
the system being configured to, in the computer system:

(@) receive the indicating data from the sensing device;



surface, senses at |east sone of the coded data and generates: indicating
data indicative of the signature field; and at | east one of novenent data
and position data, the novenent data being indicative of the sensing
device's novenent relative to the interface surface, the position data
bei ng indicative of the sensing device's position relative to the
interface surface; the nethod including the steps of, in the conputer
system (a) receiving the indicating data fromthe sensing device; (b)
receiving at |east one of the nmovenmentgdatacnd the position data fromthe
sensing device; (c) identifying the signature field on the basis of the

i ndicating data; and (d) operating the conputer software at |east partly in
reliance on at |east one of the novenent data and the positjqn data, and
in accordang® Wi t feceiva stleast oteiobthemeyemantdatamuddheppsition daRdroRyieSTFRE Y ¢f d,
wherein any 10 mllineter diangeter ar.ea, of the coded data indicative of the

signature fi®@ld iﬁ@ﬁ@&§§¥§%¥#?@P%ﬂ?&?ﬁ?3?H§ngﬁﬁgb identify the signature

field. 2. A pgethod accordin Al 1 D Cetishel 3Gt feleors bPiRe Qbvenat i fyi NQ
that at |ead? oneq%?w%ﬁémm?%%%gﬁéagiﬂg%gf%ﬂd the‘%o§%ﬁfon data, represents a

handwr i t t en dgi ey it pasidongiptaiaprin grseslancevith MSTREHORSRFOURE S ﬁ%j@?lg“‘c‘%%i m 2,
including the step of identjfyi t he user. RLRRArACGAkEE B@ to cl aim
3, wherein the stgff?wﬁlfanﬁ'](?é’?fl"f“%ffi nﬁ’etfrﬁéeaﬁgﬂ‘éermlﬁ%gﬁ%udes usfng %t | east one of
t he novenentnchides suffmian infdmestipiotg idettiftibepigpairspldy) 5. A et hod according to claim
1, wherein each mark represents one of a plurality of coded values. 6. A
nmet hod according to claimb5, wherein the coded value represented by a mark

is at |least _partially_ deterp L e Sivtel §erRls cbilhBurdiitis YerifyedaBit | Ve to
the set of predet Fﬁ%%gco%§%§h3ﬁ9¥£¥ﬁt pdﬁ?t?ong " A net@og:q&gording to
Sha

. A
claiml, \/\hetﬂ@#tnnemﬁféeW%t@?ﬁ%d”ﬁ‘ﬁ’ﬁwmﬁﬁ‘fslﬁiﬁg‘?i“fe?Sd%‘m re . arranged
relative to a plurality of nomnal lines. 8 A nethod according to claim?7
wherein at | east one pair of the |lines are spaced apart from one another
by a diSta”Eﬁ of  } E5m biHing B Quai o] WHIRIn@MeSompier sfstefEil bafiguad ©ddedtifnge t 0 cl ai m
1, wherein the markKs have centers and wherein the relative 'spacing of the
centers of #¥| east one pair of adjacent marks is less than 12 mllineters.
10. A nmethod according to claim 1, wherein each mark has a m ni num radi us
and a maxi num radius and wherein the length of a mark's mninmumradius is
greater thagy 40% Qfyskd cchbingioR1aiaf 20 Wtaiein tiemorkpusr sy i figuged touidentify the

user by using at least one of the movement data and the position data.

22. A system according to claim 18, wherein each mark represents one of a plurality of coded
“values.

23. A system according to claim 22, wherein the coded value reprasentt_:d by 2 mark is at least
partially determined by the position of the mark relative to the set of predetermined nominal mark
_positions.

24, A system according to claim 18, wherein the predetermined nominal mark positions are

‘arranged relative to a plurality of nominal lines.

25. A system according to claimn 24 wherein at least one pair of the lines are spaced apart from
one another by a distance of less than 100 millimeters.



11. A method according to claim1, including the step of generating, in the
conputer system and using a signature key of the user, a digital signature
of- digital content related to the conputer software. 12. A nethod
according to claim 11, wherein the digital content is provided by the user.
13. A nethod according to claim112, wherein the digital content is based on
data input by the wuser via the sensing device and interface surface. 60
~14. A nmethod according to claim111l, further including the step of
associating, in the conputer system g he digital signature with the
signature field. 15. A nethod according to claim1, including the step of
sending, in the conputer system data to the conputer software indicative
of at least the signature field. '16. A nmethod according to claim1,
wherein the signature field is associated with a visible signature zone
defined on theinterface surface. 17. A _metho ' ; L 1,

wher ei n pos?® i on A fVERAFEdng B cigmdls s S n}aﬁkfagﬁ"%%gtr _%Igggi erglgglfg gsgié‘{p t he

sensi ng devipedingbtthaventaonftilags peaait of afjesert perkdalis Parsi@ilEmH3Ei t i on el enents as
it is used to draw onto the surface, the nethod including the step of
generating at |east one of the novenent data and the position data by
ascertaining relative displac n . Sansd i R8iuOMEE mdxin® W t h
respect to 4t Ieg};siys't%nhaemg&gtq?lgﬁgéésfiw'gg{reolélg%_er_rentaggmi%%iA tem.far enabling
user i nt er awdisend vhereh tedengthob? mels mipium s i S o g éé’Fr%%feneﬁﬁ'o system the
syst em i ncl ygi-§gixinaf ridit.er f ace surface containing information relating to
the conmputer software and including coded data indicative of a signature.
field relating to the conputer software, the coded data conprising a
plurality of substantially undifferentiated marks posit ] tive to a
set of pred® er mitheem AeHRafe ﬂﬂ‘f‘k‘s’p‘%ﬂef“i tgen"’sof"p%errldys éamsl(%%g“?%ﬂacfse\%e%e whi ch,
when pl acedsignfture Reyi € ater tegemrons 4 figinl siamkiore o/ dgiwlcontpris rqlaRdde g’ﬁ&‘é“*’“‘%’ur f ace,
senses at I&@Eﬁ_}sone of the coded data and generates: indicating data

i ndi cative o e signature field; and at |east one of nobvenent data and
position data, the novenent data being indicative of the sensing device's
novenent relative to the interface surface, the positj t’lcliata bei ng

i ndicative 2 the\Sygmmgmhh%é&gmweﬂ‘%ﬂ°?‘@F‘d’iﬁ‘?)%de‘§)§' i nterface
surface; the system being configured to, in the conputer system (a)
receive the indicating data fromthe sensing device; 61 0

30. A system according to claim 29, wherein the digital content is based on data input by the

user via the sensing device and interface surface.

31. A system according to claim 28, wherein the computer systerm is configured to associate

the digital signature with the signature field.

32. A system according to claim 18, wherein the computer system is configured to send data fo

;the computer software indicative of at least the signature field.

‘33, A system according to claim 18, wherein the signature field is associated with a visible

" signature zone defined on the interface surface.

134, A system according to claim 18, wherein position elements are disposed on the interface

‘surface, the sensing device being configared to periodically sense position elements as it is used to
sign the signature onto the surface, at least one of the movement data and the position data being



(b) receive at | east one of the novenent data and the position data from
the sensing device; (c) identify the signature field on the basis of the

i ndicating data; and (d) operate the conputer software at |east partly in
reliance on at | east one of the novenent data and the position data, and
in accordance with instructions associated with the signature field,
wherein any 10 mllinmeter diameter area of the coded data indicative of the
signature field includes sufficient information to identify the signature
field. 19. A systemaccording to clairgl8, wRherein the conmputer systemis
configured to verify that at |east one of the novenment data and the
position data represents a handwitten signature of the user. 20. A system
according to claim 19, wherein the conputer systemis confiqgured to

i dent i fy t heeneratesidhy ascrtpiningyelatjverdispipcarpsst! i RSB QyepHnEovitt WP@gé’iah‘wfthe

conput er Sy gle@ffhd posiaRfeingtr ed to identify the user by using at |east one
of the novenent data and the position data. 22. A systemaccording to claim
18, wherein each mark represents one of a plurality of coded values. 23. A
system according to claim 22, wherein the coded Vi%la ue rg_lprineggggg | by a mark
is at | east35par t4 &y Betuahling FEP ETCPh F S EEPHF SRVET PHERARF K Felati ve to
the set of gue6dkesteniekldmpom nal mark positions. 24. A systemaccording to
claim 18, wherein the predeterm ned nom nal, mark positions are .arranged
relative to a pl maitdrse sefacararriting nfprmatiog relatiug to the comyter safre B EWdPE 6 ¢l ai m
24 wher ei N ghied R BllicARST P Abdanu fiell REtidgpscommesr syiage cheapiad datafcngrizingone

anot her by a distapce of. I 1L .S etdmBd4St em
accordi ng t%p%zg ﬁ]pi‘ﬁfm&ﬂlgﬁéﬁﬁ ewng%gohg%g@%gﬁ?gﬁg%gﬁgﬁderei n the
relative siaERhgkepsifR® centers of at | east one pair of adjacent marks is
less than 12 mlljnmeters. 27. A .system according to claim 18, wherein each
mark has a nini SYsied b SRpg tﬁﬁ%&ﬁﬂoﬁ?&t%’g%‘é and wherein the length of a
mark's m “id m rg%k#ée;inhi&ﬁ% SalRh atsgxﬁiag 4&9&,@% iz&dlfb@ciln%aﬂghwfhg&fdic&hasf themar k' s

maxi mum r adi us. : syst em accor. di t .aim rein, onmput er
systemis cHFEg &F‘%d”hFﬁX‘dgeesenasmg éi‘r"'é‘ﬁ’a?%? é’gﬁ"’g;}" i °pf‘ﬁgve§§§?°§tr%mg£§et%at e a

di gi tal si ginafae serioé, saieg tticast saow pfthapoded ditpand gbnerdiest he conputer software. 29.
A system according to claim28, wherein the digital content is provided by
the user. 30. A $rdrdisaingd#B#¥i ng to claim 29, wherein the digital content

!szr ]lc) Zz :d on data at 1At otne cla) mogfpm%nt 443 Gl p¥sien E%ﬁéﬁ%ﬁ&%@%hﬁﬁdi&@@ ofdt erface
: ' sensing device’s movement relative to the interface surface, the position data being indicative of the

sensing device’s position relative to the interface surface;

(b} receive at least one of the movement data and the position data from the sensing device;
(<) identify the signature field on the basis of the indicating data; and
{d) operate the computer software at least partly in reliance on at least one of the movement

-date and the position data, and in accordance with instructions associated with the signature field,

wherein any 10 millimeter diameter area of the coded data indicative of the signature field

includes sufficient information to identify the signature field.

36. A system according to claim 35, wherein the computer system is configured to verify that
at least one of the movement data and the position data represents a handwritten signature of the user.

37. A system according to claim 36, wherein the computer syster is configured to identify the

user by using at least one of the movement data and the position data.



31. A systemaccording to claim 28, wherein the conputer systemis
configured to associate the digital signature with the signature field.
32. A.system according to claim 18, wherein the conputer systemis
configured to send data to the conputer software indicative of at |east
the signature field. 33. A systemaccording to claim 18, wherein the
signature field is associated with a visible signature zone defined on the
interface surface. f34. A systemaccording to claim 18, wherein position

el ements are di sposed on the interfacegy surbace, the sensing device being
configured to periodically sense position elenents as it is used to sign
the signature onto the surface, at | east one of the novenent data and the
position data being O 63 generated by ascertaining relative displacenent
of the sensing means over time with respect to at |east one of the
osition elements. 35. A's sten1 r enabl ing,user conput er
Eoftware r utfi ng %W‘tﬁméﬁﬁ’ﬂ'ﬂi@r“‘ s‘f}@ﬁ“ef"hgg%{y é%s @%@F%ﬁ‘."ﬂ%’“gﬁ&rm em‘)ace
surface contaniei ng information relating to the computer software and
including .coded data indicative of a signature field relating to the
conputer software, the coded dat a conprising a plurality of substantially

undi ff er ent| at ed gar ks D ilnétlo(c); ed eﬂe;%ﬁ.'ﬂ}é%o&?yaﬂae&‘ﬁltewﬁlgd @ramr,@fmsﬂed

nomi nal mar & "posi € Sy s?%nﬁ el n Lp hq canput er
syst em (a)pmﬁﬁdwmnqddwwtppﬁifgnd%@eamﬁ g ‘%g‘ﬁé"'ltﬂ ’ﬁ'éW“B’@ "FHE Tdi cati ng
data being jgisati ve of the signature field, wherein the sensing device,
when placed in an operative position relative to the interface surface,
senses at | east sonme of the coded data and generates: the indicating data,

and at | east one of novenent data:a osi tion data dat a
‘bei ng i ndi c#ki ve HFYEHEcKERY ‘i'?d"&%\f?“@‘g‘”i‘w 9 en nbm#’gﬁ 3 to the
i nterface saiahgadRiaivelies ghositytof mmirdHines- bei ng |nd|cat|ve of the sensing

device's position relative to the interface surface; (b) receive at |east
one of the novenent data and the position data fromthe sensing device;

c identif the signature fi gn t he o &gata; and
gdg operat k¥ he c%ﬁ%ﬁ?@?” %ﬁ?gkf’ “@el%%ggﬁhﬁfg{§h?§m%§g?§%igﬂg% at | east

one of the smewetherty a ddatcaofdastihan A0 ligetess.on data, and in accordance with
instructions associated with the signature field, wherein any 10
mllimeter dianmeter area of the coded data indicative of the signature

field incluges suf ficheOthlQuPls, Mbrdifind ARR e YeridiOnbgRathaaivd el d.

spacing of the centers of at least one pair of adjacent marks is less than 12 millimeters.

43, A system according to claim 35, wherein each mark has a minimum radius and a maximum

| radius and wherein the length of a mark’s miniraum radius is greater than 40% of the length of that

"mark’s maximum radius.

44, - A system according to claim 35, wherein the computer system is corfigured to use a

signature key of the user to generate a digital signature of digital content related to the computer

- software.

45, A system according to claim 44, wherein the computer system is configured to associate
the digital signature with the signature field.

46. A system according to claim 35, wherein the signature field is associated with 2 visible



36. A system according to claim 35, wherein the conputer systemis
configured to verify that at |east one of the novenent data and the
position data represents a handwitten signature of the user. 37. A system
according to claim 36, wherein the conputer systemis configured to
identify the wuser by using at |east one of the novenent data and the
position data. 64 0 38. A system according to claim 35, wherein each mark
represents one of a plurality of coded values. 39. A systemaccording to
claim 38, wherein the coded val ue repr§§ente% by a mark is at | east
partially determ ned by the position of the mark relative to the set of
predeterm ned nom nal mark positions. 40. A system according to claim 35,
wherein the predeterm ned nom nal mark positions are arranged relative to
a plurality sphatunosneiafined ¢nilednterfide suficsy st em accordi ng to clai m 40 wherein at
| east one pair of the |lines are spaced apart from one another by a

di stance of less than 100 mllinmeters. .42. A system according to claim 35,

wherein the garks have center WHELEIBsitdol Bedical @ ladfosedoR @6 ifkgrael t he
centers of A&t | eaétsy%"ﬁ“e”%’é.“‘% tof}&ggjs’acer?t Frarks 1s | an 12 mllinmeters.

. N ess th
43. A syst erwfies B ginieg devicecielig Fﬂ“ﬁ%‘{ed%ﬁ‘&*?ﬁnyesﬁ‘ﬁﬁp‘ﬁ‘&?maﬁﬁ‘g’ém & ' nimum radi us
and a maxi Mygh e ek RCheMIcianlcishenelof g hravesbnt datara Kesorion KFUPATEad US | S
oratof "t ha AL G €1 R e b ki Ty Gt i A 3751

accordi ng t &¢rar m erein the conputer systemis configured to use a
si gnat ur e kalisplesementf the seeyingrgsany wieiesppes ot W‘E‘éﬁ‘eg‘?%‘ﬂ‘hﬁl "€ of digital

content related to the conputer software. 45.° A system according to claim
44, wherein the conputer systemis configured to associate the digital
signature with the signature field. 46. A system according to claim 35,
wherein the signature field is associated with a visible 65 o signature
zone defined on the interface surface. 47. A system according to claim 35,
wherein position elenents are di sposed on the interface surface, the
sensing device being configured to periodically sense position elenments as
it is used to sign the signature onto the surface, at |east one of the
novenment data and the position data being generated in the formof a |ocus
. of the sensing neans in relation to the surface by ascertaining relative

di spl acenent of the sensing neans with -respect to at | east one of the
posi.tion el enents.




