1 METHOD AND SYSTEM FOR COWVPCSI TI ON AND DELI VERY OF ELECTRONI C MAIL USI NG
SENSOR W TH | DENTI FI ER FI ELD OF | NVENTI ON The present invention rel ates
generally to nmethods, systens and apparatus for interacting wth
conputers. More particularly, the invention relates to conposition and
delivery of ‘electronic nmail, -utilizing such devices, systens and net hods.
The i nvention has been developed primarily to allow a | arge nunber of
distributed users to interact with nefworked information via printed
matter and optical sensors, thereby to obtain interactive printed matter
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appreci ated that the inventUSING SENSOR WITHIDERUIFIER use in this field.

CO- PENDI NG APPLI CATI ONS Vari ous net hods, systenms and apparatus relating to
the present invention are disclosed in the follow ng co-pendi ng
applications filed by the appli EdhD Q7INYENTIGNee of the present invention
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2 The disclosures of these co-pending applications are incorporated herein
by cross-reference. BACKGROUND Paper is widely used to display and record
information. Printed information is easier to read than information

di spl ayed on a conputer screen. Hand-draw ng and handwiting afford greater
ri chness of expression than input via a conputer keyboard and nouse.

Mor eover, paper doesn't run on batteries, can be read in bright Iight,
nore robustly accepts coffee spills, apd is portable and disposable.
Online publication has many advant ages over traditional paper-based
publication. Frogma consunmer's point_ of view, information is available on
demand, i nf or mat 1CSRCRHHS Tféheﬁﬁipﬁgt“éﬂ’pb‘faaonsﬁ‘i?ﬂ’é?‘?‘é%?d hegejby crossgeferensed and
automatical ly personalized. Fromthe publisher's point of view, the costs
of printing and physical distri b“bk@BGﬁB%NDel i mnated, and the publication
beconmes nore attractive to the advertisers who pay for it because it can
be targeted to speeiivideliamdge distiavoand zagerd firiforfoatignt Ryingsd dndhmatios jist sger tOnl i ne
publ i cat i ofadehGntbiaatidiBAENARE ALRDuterCHIRUIISI-dBGE SR haAlRiihd e ld Rt © Paper.
At the sar uafl ity as_a ,ma?a,m ne pa%fe?, an SVGA conputer screen displays
only about‘g“‘gIl ‘ftei‘f’r%/f%“’lh‘ﬂ"ﬁlﬁnp“ TP BFITEEOTY oRG eA Be¥res Marrgvean@mrer Aoyt Bt i ght ness
and cont r ast bapgeril lcanrse rephinttnght| lght] yomhetnstymbiepm coffek isgid andSis pbrkabBGed Whi | €
ink on papgr,..hiei ng reflective rather than emssive, is both bright and
sharp in anbi ent light. OBJECT It is an object of the invention to

conbi ne advant ageslingPridieatigelps memadvaniesen ped traditfons! pevei-aeed aridicsigndram d t t en
messages Wohdimett sQioin@ bt 1ibd ihrmfaddnl ik biadlv® GOMRRSI if@RRR dartR daVigdioa f

el ectroni G, rrar{el . SU%%FA‘?Y OF I NVENTION I n accordance with the invention,
there is pPBUFEEsa® B PGPEIREErY BN and  transmission of an

el ectroni c mail HResshgpblishedsusinngf vigpr.itimt dostg ofiprihting 1ame physical disdtiutidnt #d €
conposi t ' Oéﬁmﬂﬁgd,taﬁ@-ﬁlé Hﬂbﬁ&ﬁ%egjmgg Qx@re%{ug&ﬁrg B%ecad@l!iers e gﬁ%ﬂ it eOIR9p! N9 the

el ectronic nail nmessage on the docunment utilising a sensing device adapted
to read cod@Rbrteratsd o weeiitalemepmirhierind inkedin gveflyct ity i nt er acti on data fromthe
sensi ng devi ce t Onlae GEHIPEbCAIsoTHSLiRManth € Coprlddr 3G EchORe inflAao pHBT REBNT I NQ

interacti on quahhea s%gsgzﬁ? é:lgvi CS%’%E E}. tthe cod&adldat tbo altﬁflw t he nmessage
to be el eCtronically capthred in the Conputer Eyt &y *8d MM ting the
nessage t onfarmatiwaBeth GREs méECP lom brighitksemd conPaseprelrieus partictlrty vebedangsst of t he
reci pi ent jig§: i QRUE Fh@Link 6OPRDRESE Wrlelth S Partled WilinCnRsiO0 it A bri@QGHRAL 1f O an

el ectronic forttrp]_ﬁlg the address to facilitate transm ssion. Preferably, at

| east par t* "
OBJECT

It is an object of the invention to combine advantages of conventiona! printed information

and hand-written messages with digital ink to facilitate composition and delivery of electronic mail.
SUMMARY OF INVENTION

In accordance with the invention, there is provided a method for composition and
transmission of an electronic maii message including:

printing a document to facilitate composition and transmission of the electronic mail
message;

composing the electronic mail message on the document utilising a sensing device adapted
to read coded data in the document;

transmitting interaction data from the sensing device to a computer system, the interaction
data representing interaction of the sensing device with the coded data to allow the message to be
electronically captured in the computer system; and

transmitting the message to at least one recipient address.

Preferably, the address of the recipient is converted from hand-written indicia on the

document to an electronic form of the address to facilitate transmission. Preferably, at least part of the
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NPA096- SG 3 nessage as applied to the docunent is converted from
hand-witten indicia or alpha-nunerals to electronic equivalents. Mre
preferably, at |east part of the nessage as applied to the docunent is
converted fromhand-witten indicia or alpha-nunerals to electronic

equi val ents. The step of electronically capturing the nessage preferably

i ncludes receiving, in the conputer system novenent data regarding
novenent of the sensing device relati Ve to the docunment, wth the sensing
device preferably sensing its novenent” rel ative to the formusing the coded
data. Follow ng electronic capture, at |least part of the electronic nail
nessage i sMEFa8hENPPiEde 1 domentdt PVt from dandawiten indigia gy plghapupRrala Ry t he
second docdkestiic Qtieflersakiby phEsabdl atl I@aSiart ON B UEGkgei R hRNiaCH ihéticainRRENt  Whi ch
enabl es a gog%hgiiﬁ)rﬁ}haﬁgw&tggjngi%ggra hr_e];su%opsteltg nqssocaidat ed information in the
second docUnent by Tnteracting WthR the user lnteractive el ement using a
sensi ng devi ce whhecHeni of cdedisquicelly taputingathes mpssage pefpbdlysiechdlst medvingainctbaput er .
Pref er abl YeoahsiQ sysR Mo@Red ffkERfeGmolBheht JFRS SRS delieidde RRRY QUL sender
is accepted _at the recipient address, the approved sender being entered in

a cust oni Z%B1 8 R ey Rreerphbstensie i oxgrraeiaclatsp & be Lpp ysinggthy0did #Bdr esses

t he el ect rifibwing@dctroniteamagat kRt fah of theddcPin@thail adhgR SSralyhittes @l tRGEdipMgt 2 nane
froma |ist I i t he sensi vi.ce, Preferabl he
mehod § oy Few o Bl ARINPAL <ol Ml RERBH 1 HMh e ol LSRGIGL N0
derived f rnshtehables oepeigiontdt indicateeayaspelisnty atshdatéddefpnmiatiop ipfe sepand doromentbt and a
posi tion GhtchiiBy SRR HeNBer iREHIHEE elbRdnPhding e deire NRVILOFMIER bidabfdd Q S&mit O
identify the doaumant and d%t ?:r nlgnﬂg? when the sensing device is used to
interact WAt AL Bt CRERET PFEPE G v,fy P LT HRT fem e arreyes an

i denti fi cakndeniscc@ged pabd fetipiertt @ddiesy aliet dppioledr sendsiclieing htered iea owichebld Ncl udes

moni tori ng, ls8,:09k & Bg.psensi ng device in the conputer system The nethod may
further inc#uﬁnec Stroﬁnt? nsg t he docunent on a surface of a surface-defining

structure and, atrefrRbysaner eddissses thei deeirony pHbmesse do dutreciningt eddeesshiv f ace,
W th the cededs fdaka rphefiabalbt Yocubat Ree Y bmtiddclial |y invisible in the

vi si bl e spectru referably, .the nethod includes retaining a retrievable
record of the pp%rﬁgré’ o oec%eﬁ%ﬁtﬁfnlﬂ ?rﬁlé%ﬁ‘dﬁd%cﬁﬁgﬁtm B PR S %I@l’%g‘g‘ﬁ‘f“@g E"’é‘? ng the
i dentity ditieddomchntodidndatd, regarditpethe oldwity dfdbeadocdnrnicand b lpesitioa 9P the bgnsitdhere 1 s

provi ded aye5¥slie 10 the GOMROR i} bad (P[4l AOFXwRct MY REnAR wih BSLLQR ¢ Mai |
nmessage including; a printer for printing a docunent wth coded data, to

facilitat SHETIHEE] Pttt hedogiyert ssi on of the electronic mail nessage; a
sensi ng devi ce f Pefefablgdhengnsing devid deBdd ah alemifichtibi eUds fhedifid 0@ phridu®F a6t | ON

dat a, re‘praggglgt IetH inciluragsenl;o%gtnjnogsegﬁtht I‘]n(:"sinS Qv?clagl edc%t\llliu?e?s s-ertnh the coded data
to allow for electroni ¢ capture o THe ﬁessage, g%nerya ed by noving the

devi ce rel ati ve Ths methed chec firtkan includgpdinting the document on a surface of a surface-defining
structure and, at the same time, printing the coded data on the surface, with the coded data preferably

being substantiaily invisible in the visible spectrum,

Preferably, the method includes retaining a retrievable record of the printed document, the
document being retrievable using the identity data as contained in the coded data.

In another aspect, there is provided a system for composition and transmission of an
electronic mail message including:

a printer for printing a document with coded data, to facilitate composition and
transmission of the electronic mail message;

a sensing device for reading the coded data and transmitting interaction data, representing
interaction of the sensing device with the coded data to allow for electronic capture of the message,
generated by moving the device relative to the document; and

a computer system for receiving the interaction data from the device and transmitting the

message to a recipient address.
NPA096-SG



a conputer systemfor receiving the interaction data fromthe device and
transmtting the nessage to a recipient address. NPAMI6-SG 4 Preferably,
the conputer systemis adopted to transmt the electronic nail nessage to
an electronic mail server. Preferably, the conputer systemis provided
with neans so that the address of the recipient is converted from
hand-witten indicia on the docunent to an electronic formof the address.
Preferably, the conputer systemis proyided with nmeans so that at |east

part of the electronic mail nessage as applied to the docunent is
converted from el ectronical l caqpt ured hand-witten indicia or
al pha- numer al s t §78TRY POMTRUERFTLES afptd Nppwrithetcsian 3Pl pesee8 Abut er

system i s gecomicked ssiérth neans so that at | east part of the electronic nail

nmessage as appli the 1S _conpver fr | ni.cally
captured hand-w ?tg{eéaﬁlyi tnn%l‘i?%?‘%%g%[%ﬁﬁ%ﬁ%%}ma l;s“‘:‘eagsoﬁ) ggtrr%enagfh%%%tﬁ?rgcsl@mér t he
like, to aii comfrast froynibendfwaitten WAicie lvn st dacament & py clenrenie fapmsoftthreaddeepsrat  and

appe?r anC@PI_@E:ra?l \&hd &Lnsm@rsysteﬁafrs toroQfted Wik mﬁlls%ttﬁai)&i 16st PR bor INB SISRGRe m]Ezif' O[) fler
to electroni ca Yy apture. the nessage 1 conp ter syst mils prererabply,
adapt ed | {HCHELE RIhR i SHTepdt SrHEHIH SR Sranr e R SHER G devi ce
rel ati ve tdptahengddeceldadnd, equitalentsy dore freferatile lier @Mmpwal slysjenc & Pravided tvile

message. Al N%goR ik B EY &SR SLHARL S (RRNE e bd: S @V oo IRUPREDN

relative to > docunent using the ~The system nmay

i ncl ude a Peeirepically saptuped diagdaritisy ddiciageleheaumergly diagepy Jghny ohths dkoriel 2 docunent
cont ai ni NQeiéchEhiCloNe WhiHiubstBilly pFRSAGE fordftlnd NPesMEOTthedacUSRE: ophef er abl y
has at Ieaﬁt one user interactive el ement which enables a recipient to

i ndi cate a® TegPoRtd™t6%associ ated information in the second document by

i nteracting w t hltdrder tosdrotrinipblbreamere the medserpint comgitan gysemsemeteratdy, dpted e whi ch

I s adapt edy,tQ.eld ABRMA M?@%ﬁﬁ@%&%@@ sEQRPUVEL relafleSh B RBdY dadd e PT I Nt eET
only accepts an electronic nmail nessage froman approved senger, t he

approved sBHAE? clseforigal meRire dhe Fesspee A8Y G Suiealedre pEREhly-coepes s gy

dat abase. Rswemett chtliy o hbhcataedngak aodsedases to identify the docunent and a
position of the nsi.n devi ce relative to the ument . -The sensi ng

devi ce preferabl ?/ﬁeaysét%ngfnr% u élanI'ai%rf‘hprnl?tlerrfbttthr?ir%:.lpm?ﬂée%&ﬁsrsi?{ éorduclln apSF’%’ &erabl y
arranged tdopranngoniaihiog do dlseirodia trail engssesnaed dhe setond drsumeaimrefeaiie haggt lept i nt i ng

t he documest u@hinthgive HbhAcerdRhibRE PReist i WohdiaR a rddbdnlt § RO HREREHAALA
pref erably, being ubstantially invisible in the visible spectrum The

syst em pr el dFABPY JoratenidE dntesacg iy dRearssr diteractvs siement Asec s dpice Whigh or d of
each docurahptedyio natsatl eshonedahdoavwent bei ng retrievable by using its

identity, as inc lx”l%i%?agly,l e ;Lr}nﬁrr glg)dﬁgeptsqgglgdtmnjc mail message from an approved sender,
the approved sender being entered in a customisable electronic list or database.

Preferably, the coded data serves to identify the document and a position of the sensing
device relative to the document.

The sensing device preferably also includes a marking nib.

The printer is preferably arranged to print the coded data on demand, at the same time as
printing the document on the surface-defining structure, with the coded data preferably being
substantially invisible in the visible spectrum.

The system preferably includes a database for keeping a retrievable record of each
docurment generated, each document being retrievable by using its identity, as included in its coded
data.

BRIEF DESCRIPTION OF DRAWINGS

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

limiting example onty, with reference to the accompanying drawings, in which:

Figure 1 is a schematic of a the relationship between a sample printed netpage and its online page
NPAQ96-SG



BRI EF DESCRI PTI ON OF DRAW NGS Preferred and ot her enbodi nents of the
invention will now be described, by way of non- limting exanple only, with
reference to the acconpanying drawings, in which: Figure 1 is a schematic
of a the relationship between a sanple printed netpage and its online page
NPA096- SG 5 description; Figure 2 is a schematic view of a interaction

bet ween a net page pen, a netpage printer, a netpage page server, and a

net page application server; Figure 3 |§ lustrates a col l ection of net page
servers and printers int erconnected via a network; Figure 4 is a schematic
view of a hl(%g?level structure of a printed netpage and its online page
descri ptlo Yure 5 is a plan view showing a structure of a netpage tag;
Fi gure 6 iEKig#e Disaschuthasivwioh ofM ifteraddion ietvabid Dmehldeped) @ haedprintes @ hetdibe fabe t ags
shown in Fj, gur €43 g%g %ﬁﬂcaﬁmge of view of a netpage sensing device in the
form of a netpage ure 77 s a flowchart of a tag i mage processing
and decodi Figrad Wtﬁwlleﬁlogﬂfl@%gelsgwas%épwtpwnvteéwﬁeﬁet@ofhet page pen and
i ts associghRdatingsgeRsi Nekw dred fgtofvel LRWE QR Q; prinfed BifaSe Shdl i ALREfPECt i ve
expl oded vi ew of t he net page pen shown in Figure 8; Figure 10 is a

schemati ¢ B*GR¥ i agram of a pen controller for the netpage pen shown in

Fi gures 8 HEgge Dis a plhai Gow ovlide 4 suaurpaiasppge aye vi ew of a wal | - nbunt ed net page
printer; H t rinter
b Fi qur e Gt @ pish g bt b Alubipbalhh D Sk IS RESRAEC D
section of°ft"%?l¥Oﬁwmég@éﬂlsmﬁ‘eﬁlpe’éﬁljif%ﬁﬁa??ﬂ’agﬂg’%e wheel assenbly; Figure 13

is a detai t@ﬁem@mv&hax{dﬁezagaﬂfag&ﬁwegsing%dedoalkga;ginmmand gl ue paths, and print
engi nes of_the . net ter ure 14 is a

11 and 12;: Fi
o Pemey o et BRSRRaRs B 0% et e Rk Eoestiet o e IR EE or  nter
shown i n Frigue s a pedshectimekexiidded FHeg off tee nkage perssheahieRipire & bl ock di agr am of
dupl exed pgibat 10800 Gk B ﬁﬁ&aqaglgcom%r[tﬁern%tkag@bén@hm%gﬁ A%3pFi ated

with the printer controller shown i'n Figure 14; Figure 16 Is a schematic
bl ock di agttam of the print engine controller shown in Figures 14 and 15;
Fi gure 17 Ji?@uai1pﬂ;ﬁ;@@@ﬁ\iew&w\érewuc:ﬁouaecsﬂeﬁ;gée@nﬁ{em etTM printing el ement, as

used in, flg)r &ya n;ln &On&fou%{ltpeqtrrg%% rltprgte%rmtero ggmi ’s 10 to 12; Figure 18

is a perspe i ve Vi an arr Mem et TM printing
el enent s; Hiwgil2e is1@ enlgrogd potjop e%Flgﬁre k?eqhswq m@n\ﬁ boWuplek¢d mipt agingagnd he

operati ng GyGige dkenttle Menmjet[err] printing
Figure 13 is a detfailed view of the ink cartridge, ink, air and glue paths, and print engines of the
netpage printer of Figures 11 and 12;
Figure 14 is a schematic block diagram of a printer controller for the netpage printer shown in Figures
11 and 12;
Figure 15 is a schematic block diagram of duplexed print engine controllers and Memjet™ printheads
associated with the printer controller shown in Figure 14;
Figure 16 is a schematic block diagram of the print engine controller shown in Figures 14 and 15;
Figure 17 is a perspective view of a single Memjet™ printing element, as used in, for example, the
netpage printer of Figures 10 to 12;
Figure 18 is a perspective view of a small part of an array of Memjet™ printing elements;
Figure 19 is a series of perspective views illustrating the operating cycle of the Memjet™ printing
element shown in Figure 13,
Figure 20 is a perspective 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;
NPADSB-5G



el ement shown in Figure 13; Figure 20 is a perspective view of a short
segnent of a pagewi dth MenjetTm 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 NPA096-SG 6 Figure 25
is a schematic view of a docunent and page description class diagram
Figure 26 is a schematic view of a document and page ownership class
diagram Figure 27 is a scherrati c view of a term nal el enent

speci ali zat.i on cl ass di ag Fi 28 is schematic view of a static

el enent séé%’F%ﬁS liaasf'i‘el?ﬁ“ g] G‘icﬁlﬁf‘g‘hﬂﬁpagﬁflﬁﬁffpﬁmf@sﬁ deelms chemat i ¢ view of a
hyper | i nk Efuesasrid a s@heaﬁﬁcxﬁhua:gaammmdﬁt@up@eﬁﬁmersﬁxpalasﬁiagmﬁt| c view of a

yper | LK BLEIPNL . SREGAALLARL Bl LTS JLAUAM o ThgHRe 31 15 A schemat ) c
vi ew of a hyperl group class |a r ure 'S a schematic view of
a form cl al“ggquﬂSagarsalpﬁpiatqupegmfestgg ele@e%spg%ﬁ’é#m%ﬂ@s dipsgmof a digital ink class

di agram Fiigid ® iSfschefad i e MBfpblinkdid@ohQfassiafkug] d €l enent speci al i zation
class dia ure.35 | ZHE‘F’F%Q emati ¢ vi ew. of checkbox field class

.anm, Fi
di agram FrgtEdt %]i‘eglatéc Kt B Sreci iR £l a?5| BEE%c| ass di agr am
Fi gure 37 Eim@lé&:&mﬁmﬁmmmoémhypérhﬂceetgrgmtassrc@gfamel d class diagram Figure
38 is a flguehant., of..a0. JaRYL (R algorithm Figure 38a is a
detail ed fléo%v\chérai of ‘one ste0 19%§E1§ér%?omhart of Figure 38; Figure 39 is
a schemat|1@E‘W3éﬁ%$heala‘ﬁfa’§fé’°§é?19’é’%m’éé?ﬁﬁﬁ‘hﬁﬂ%l ement class diagram Figure 40
is a SChemﬂgdréB4\l§ﬂdheﬁlfaucaueh&ii@Hél@@end:ﬁt%ﬁé’claﬂiah&ﬁla@d@a@ﬁmﬂ' agram Figure 41 is a

schemati c vi ew of favorlt SN ram Figure 42 is a schematic
view of a 1%“%%/\‘" ry* 15 mf"“”l‘e&'sg 8163‘3?"5%‘}“?35 &> 43 is a schematic view of a

subscri pt i Dguredislig aﬁeheylaw\»@é@textﬁelﬁlclgmdegm [ s a schematic view of a

hyper|i nk ﬁ;ﬁﬁ’é’ﬁ%&as@ﬁeﬂé&cMEﬁ%mre'fkﬂUfaéd%@aﬁs a schematic view of a
hyperlink activation protocol;" Figure 46 s a schematic view of a form

subni ssi onfi@rodstijorchapo Bﬁﬁ‘é’“WTOCFSém%aI%OE‘H‘éﬁmtl c view of a commi ssion paynent
pr ot ocol ; H?@gwsels%etm&daoxﬁ;ﬁhajmels@pwtmﬂo@f:haaosm@recﬁs user interface flow
docurent i On 91sasc]%matlcwewoif ae:as:agvgenatl%eiéme class 1% set of user interface
page Iayout eiemant ?—'Fé ARV R fi TVi ew of a i ndexed

directory Taguresd) i sa]g:;natpﬁwew of a resource descnptnon class diagram;
Figure 41 is a schematic view of a favorites list class diagram;

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

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

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

Figure 45 is a schematic view of a hyperlink activation protocol;

Figure 46 is a schematic view of a form submission protocol;

Figure 47 is a schematic view of a commission payment protocol;

Figure 48 is a schematic view of a set of user interface flow document icons;
Figure 49 is a schematic view of a set of user interface page layout element icons;
Figure 50 is a schematic view of a indexed directory class diagram;

Figure 51 is a schematic view of a generic directory index page;

Figure 52 is a schematic view of a directory navigation user interface flow;
Figure 53 is a schematic view of an e-mail user class diagram;

Figure 54 is a schematic view of an e-mail class diagram;

Figure 55 is a schematic view of a mailbox class diagram,

Figure 56 is a schematic view of a contact list class diagram;

Figure 57 is a schematic view of a barred user list class diagram;

Figure 58 is a schematic view of a user interface flow for e-mail;
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Figure 51 is a schematic view of a generic directory index page; Figure 52
is a schematic view of a directory navigation user interface flow, Figure
53 is a schematic view of an e-mail user class diagram Figure 54 is a
schematic view of an e-mail class diagram Figure 55 is a schematic view
of a mail box class diagram Figure 56 is a schematic view of a contact
list class diagram Figure 57 is a schematic view of a barred user |ist
class diagram Figure 58 is a schematic view of a user interface flow for
e-mail; NPA096-5G 7 Figure 59 is a schematic view of a user interface flow
for an e- eci ent exc ptlon e 60 i s a schematic view of an
out goi ng gﬁﬁﬁfglf? E ?Fﬁﬁ?@mﬁih%%éﬁm§@W8ﬁEPP@eWF@%POf an out goi ng
e- mai | sechade@hssmhsemu&ﬂkfpagﬁwmgEm@um@p&& is a schematic view of an add
r eCI pl ent SFIB@Q&’ 18 féc&ld{a Ch‘@e%" dfﬁn &tg%ﬁgg%g AESOHH or SYl‘t)SQ(ﬁlerggagl ncom ng e- rml l f I St

page; Figuré 64 is a schematic VieWw o nei | second or
subsequentFlﬁiﬁ?g@waﬁl‘h“@lﬂ*{“e“%@%“é@’@ﬁ@ﬁﬁ@%c Vi ew of a user interface flow

for editi nggaeszqm{aﬁe&mtm@ugﬂa@m&ﬁmig% il sshReati ¢ view of an edit contacts
page; Fig emat.i c, vi ew of ontact first page; Figure

68 is a sgignn%hﬁzai??gw‘c‘?e‘”d%’f’m |“faﬂ1638?”8é’¥s“gﬁe?‘*§?tpﬁg§ge Figure 69 is a
schemat i ¢ Kigwea$5of 2 shegsi@rvigwitf e nsecicterfdct ow boxditiag ainfabbox | i sting; Figure 70

is a schenﬁgl[rg“vlggg%eglfau@mmfglpéaﬁc&@lggp Gkigure 71 is a schematic view of an
e-mai | folder page; Figure 72 1s seheémati c vi ew of a copy e-mail first

page; Fi gufigw IT%SC@HEW&WFEOP\VFW@“%%SH interface -flow for editing a
barred USeF1gdré&3tzsascﬁlﬁ&ﬁ\@aw7o4abe$eﬁa15ﬁfﬂ&ﬂﬁ§tbz£gew ew of an edit barred user

l'i st page;g | re JIo mlat§c awsogggsrgattleg geV\f_ aUE interface flow for a
gl obal user S Pect SIFe g f Bepaerfage Hovsoriamatb e ls\’ﬂgEW of a gl obal user
di rect ory pawel0 14%59@%®7V%WO§6!3M§)9*\MU c view of a user information page;

Figure 78 p,énﬁlqg;g@ﬁ%ﬁ&mwo@%%alﬁolgégggel nterface flow for Internet contact
regi stration; and gure 79 Is a schematic view of an Internet contact

regi strat |%ﬁ““p§d%a S%E'T‘NVPEB PRESCRMPTIENN28F PREFERRED AND OTHER EMBODI MENTS
Not e:  Menj EigureT3riq a sclematictviethe a i iiterfibe vl foudltinooterRBs@aich Pty Ltd,

Australi a. f e nq he invention is conflguredto wor k
F%up &2
with the ne pa%gsa ng%ﬁ%r ewg’fan Qg re?usemsgpaﬁ] a detail ed overview of which

fol | ows. [|%igup 1o/is %ehe@ﬁmvgefoawermtﬁaape ﬂmfor a global user directory;

Figure 76 is a schematic view of a global user directory page;
Figure 77 is a schematic view of a user information page;
Figure 78 is a schematic view of a user interface flow for Internet contact registration; and
Figure 79 is a schematic view of an Internet contact registration page.

DETAILED DESCRIPTION OF PREFERRED AND OTHER EMBODIMENTS
Note: Memjet™ is a trade mark of Silverbrook Research Pty Lid, Australia.

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

In brief summary, the preferred form of the netpage system employs a computer interface
in the form of a mapped surface, that is, a physical surface which contains references to a map of the
surface maintained in a computer system. The map references can be queried by an appropriate
sensing device. Depending upon the specific implementation, the map references may be encoded
visibly or invisibly, and defined in such a way that a local query on the mapped surface yields an

unambiguous map reference both within the map and among different maps. The computer system can
NPAD96-3G



every inplenmentation will necessarily enbody all or even nost of the
specific details and extensions discussed belowin relation to the basic
system However, the systemis described in its nost conplete formto
reduce the need for external reference when attenpting to understand the
context in which the preferred enbodi nents and aspects of the present

i nvention operate. In brief summary, the preferred form of the netpage
system enpl oys a conputer interface ‘ip the formof a mapped surface, that
is, a physical surface whi ch contains references to a map of the surface
mai nt ai ned i stem The map ref erences can be queried by an
appropriat® tgé'é?ffc an E?}lt %‘mef)é’ﬂélﬁd?aﬁ&e H‘ES‘Jg E&qrpgtion capdieditgsiedt i on,

t he map r efaerdenoesrefrmycehapplivd b:desifnsmgrdsmdalu;edmth mnma@bd)slu;face anelintbahdtined i n
such a Waythlgsr}%ev@d 4a9?aﬁ4 th%ﬁﬁ & a%nst\ﬂg %%@a@ed%?#h% utXr ﬁa(}inson%%ﬁlfup tg‘rrbl guous
map reference both wthin the map an anong e corrput er
system canOPC%PA’G%POS@%@‘ﬁ?P&faF?‘Fﬁfe@Ptf?&fWi‘%ﬁe tfeaf‘@atures on the mapped

surface, and such ité’]fpﬁfeﬂ'&i ife2i, Qlarheﬁ@er@i&é'ni ey18f on Qﬁsﬁghu%nr@panﬁquﬁrﬁﬁnces
supplied Sensi surface The information

device used
thus retri 1}egt\?lgc i . S, HEets st t?\‘étgfa@ﬁqf a\ffffﬁ'ﬁ%ffs Hpied phprtipany RSP t he
conput er s‘ylsqhewnrb hkdarehabtfve ofeb pipes. Ifprentitnos edcpded @8 poh PegetBing ik voiphriat or ' s
i nteracti ofpiinidiy mabﬁ% fheealateafﬂaa &R Tﬂe%k', howveld SEEMEAL 00 tolll %J} Qad' €t PageE

systemreljes on the production hufan i nteraction net pages.
These are §5ated éifm?@%‘Y‘“&E‘&Wﬁ“é%d“&ﬁ“ﬂ“‘feﬁﬁg@eﬁfﬁeﬁﬁeﬁ on ordinary paper, but
whi ch work Iike rmhe;fr&afeﬂ\r@mmbverhagmandlmﬁeﬂﬁl@anieéﬁnp'hg% cAQMUed Qi ®ACh page

usi ng ink i £ ub St tiall i bl t he unai de n e The
i nk, howeve Qﬂ'!éf‘a ﬁfzr e al?mea?:oéc@wﬂ{g at’a & ré%er%ees JBA L8O g)?era%ﬁl’%/cal |y

i magi ng pefrlrlbamertt»rt%h@rﬁee bseldnct@atnhieagnetapag@wely@tcwnzed and ¢dnesrtpl e tewpned f or m
active butg@ mﬁm@&qmgbyspseﬁrnl hmgqame%% ARAGR 18 Bfer RBb&nkeGK S ndliriRebfd&s PEN tO

request |nforrrat|on romthe network or to signal preferences to a network
server . n&ﬂéwagarrﬁala?%wfly vrigss allpping £-agppsyee ﬁa‘ﬁﬂ’*‘% tade sesprghy gehopiged.

aut omat i cal ly r eaoglmmecﬂm&fimiredowﬁﬂadeﬂpige lemrmprés&rtauh@aehvdfﬁhntvhﬁshmai page
system alJ.QyL | n ot LMeNt s gnat ur es
recorded on J‘x%é) %gg%‘%"re& Sli{ag)%rﬁl?lg’?: "ﬂtedpvgéa' ™ el?fg {ijovﬁlancﬁmgmné‘(}? ter ce
transacti df‘f‘é”effﬁhwn§Te’c‘b°rfefp9geam%?fflezfe@npl¢@§0WSIal Bsqupsa’tfelul qopfaifipgyuame add

printed n%&a@eelhs aarasrmrtﬁaantheaﬂerprgeesa&& b @aphfR Tafth WG LRDvisiDB k) | | €d 11

by the user bo sica pri ted pa nd electronlca ly", via

conmuni cat®d J%é‘?ﬂé ‘%éybéf’fﬂgﬁa F e gé'tslﬂ%@’e‘%’gg‘?éfa"e e HEPRILRRREE shows a
"Request " deenmoc Onttaehpmge neymee anebrk, alddiites she findplidial cienentaofShkdphgeb it t on.  The

netpage CQntiil: @lorith ARE b Pl (Q%s%f Lot a3 B he [ B Kexe 5806, COded

data 3 printed as a collection of usi ng I nvisi

cor r espondUHity ip thy exemgleks & 4lIgY |“6r¥et83ge ﬁsﬁfléﬁc‘tﬁfﬁcw rdeTpTettinpaigda themmw Thedescri bes
the indi visdbagl b@lof ree mrSexihpté, s ReiopdgewhidhNcorPPbilds GHlluRr sphital dQSETFARS t he
type and spat | %lmEXt ent, (zone) of each interactive elenent (i.e. text field
or button I npotfiu g%)Parrpl e), to allow the netpage systemto correctly
interpret input A4 &ushied ndiigyegd theTlapagepabifilt a pufetrahfoly of wiichex shoph &, has a

S ? Q_S " |7 . Wg I F@éﬁ.reg' QLA SR RS L Lin kR d%fQi'?‘f)él(ﬁJ wenkd & Q&ﬂ_]lﬁf)tm}l Iarﬁh Ee%aée%gtgmll ng

an Internet-connected printing appliance for home, office or mobile use. The pen is wireless and

communicates securely with the netpage printer via a short-range radio link 9.

The netpage printer 601, a preferred form of which is shown in Figures 11 to 13 and
described in more detail below, is able to deliver, periodically or on demand, personalized
newspapers, magazines, catalogs, brochures and other publications, all printed at high quality as
interactive netpages. Unlike a personal computer, the netpage printer is an appliance which can be, for
example, wall-mounted adjacent to an area where the moming news is first consumed, such as in a
user’s kiichen, near a breakfast table, or near the household’s point of departure for the day. It also

cotnes in tabletop, desktop, portable and miniature versions.
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As illustrated in Figure 2, the netpage pen 101, a preferred form of which
is showmn in Figures 8 and 9 and described in nore detail below, works in
conjunction with a netpage printer 601, an Internet-connected printing
appliance for honme, office or nobile use. The pen is wireless and

comuni cates securely with the netpage printer via a short-range radio |ink
9. The netpage printer 601, a preferred formof which is shown in Figures 1

| to 13 and described in nore detail below, is able to deliver,
periodically or on demand, personalized newspapers, nagazi nes, catal ogs,
brochures and otgje ggpubll ons, rinted at high quality as
interactive netpag® es‘trﬁfe Rt i B3t LSPFTRIGHETPRE the £ St g% B e er is an

appl i ance tahxliodss @d mtdpetiviy of an igocaripingedinmal | - mount ed adj acent to an area
where the nornin LS user.'s k|t hen,
near a breakf ast gfg%\l(@ i glrggr%\éaém %ﬁ&gﬁ%‘égghw%&ﬁﬁ%lt%tgdﬁd tg“)ﬁrﬁtpur egf or the
day. It altpaesclomd sommpnicass) we esmﬂﬂeswepluﬂ%ﬂl@men@n@amwemrmee Ther si ons.
NPA096- SG ;QmNetspag@as thé Iuﬁl&rﬁiﬂmﬁ'&o ﬂl@@éléva@meﬁﬁgegfag& QUEH TP tebr iR ARG €4 t NE
ease- of - use %rgga& the tinel i pess an |nteract|V|t{ of an

i nt eract i v&¥ ZEN SRFIGT @ SO PR PRT g O FeroAsT P M act s
with the cofededaniaz omaaetpige npdidatiomedrpad® The apdicaionsantt eaf eSpmvied A

short -ranggs Bégwgcﬂlg%tegmgl@&éldg&&r aglion to a netpage printer. The
printer 601 sends i nteraction to t he rel evant netpage page server 10

for interpretati EPF neFPﬁge SHYH B prefleatorsiderably o caperignt it theprplars osdediment sends a
cor r espondiyigingBss ag@niuttiaPRith atsheo trﬁkﬁfﬂéb&oﬁiécharﬁ&f §Mah MEME Yaitd Rt & q

net page ap erver ation, server, may ip.turn send a
response V\ﬁJI‘ c e%gp nnfelrsn{“ e prejf r{e%-é;n% P ?%{3 rtleﬁﬁn %’6" f)““ilﬁ%ﬁe(lyelf"gh SW‘% W@P%&ﬂg’%yst emis
made consi kb yladmcee é@rﬂa@ﬂ Foenqpsuingys. s pyefefed formda epbgrdivhiation hbsthdei ng

used in Coﬁﬂyémpéhh@dﬂen‘é\ﬁcg bfama@nmspe@gnagaz% qs'éhqgc& gepmaaseg glgslrs% &\éﬁlﬁ d VEVB)

based |nkjetﬁ1u§) ‘}lg printers. preferred

t echnol ogy® ¢ 18‘%‘1“\?8 Vamil @W@ﬁé@ﬁf%ﬁﬁyﬁvﬁﬁlﬂﬂ%ﬂ?ﬂ?”abﬂfr fopdlipghg i s rrade nor e
af fordabl e t o comsm¥ns pribter mﬁi&tsmie@i@uiﬂgadmlﬁmnmf Eodﬂ&in@&%epdd:bésd cadld on has
the phys's%@loesvshaﬁm&wows%} biRuRiad i bR bl NEVAIRASEL G SHEMLAS 2 St

of letter-size 0SSy pages printe ]f]ﬁemcedfesem%ound
t oget her f‘ﬁ?adeﬂa Wﬁfﬁwcgeawdﬁa@iﬂalbﬁmooﬁof/%mehﬁﬁ@btpaxgprlanz\eanrvébpame printer

expl oits tiam swewoﬂectau@bdt@hhlohgeydmermﬁ@@ﬁ%% %‘gda@& IREGERS netfadd! ©
service i s avai I 5% of. househal ds |(£]ét he United States, and cabl e

modem ser VPE&" 8P SrGP‘WES PR P RETSPR e ien Bt aliopsh bR sysiemMilhpl e t o
20% of t hegeate Toe shetypad willghdreitre be lea pccaptabte fopes @h@men folat &lvawen other

connectio r\e?nboﬁﬂénts"%h% i}letjpa%g g}%{emdxg lh% ﬁ ro}{ B;%nqg§ m@%t lIl? Wﬁlr otﬂe%xggodgﬁ%gts i tﬁey

| ndeed, the netpage tem can be ena usi ng exi sting consuner inkjet
and | aser PPpgsewea s I%QFthrﬂﬂ&(jﬁglﬁ PrEPROR eqPRfeT-qnabledideviest sachpp e eringdrowl y and wi | |

t herefore be | ESHetﬁQE eptickibesefve® My @n @lﬁﬂl‘éﬁﬁé@ rnetﬁrorﬁ@i‘ergonﬂglrey tCMiivek Bt her
enbodi nent s m hca% ‘Eag stemtl sPho te1 “ﬁ@ r| v gie |dntranet In still
ot her enbo%mr?ve H B8 Ty s PEHT SPUREEES vednggtomaiabn it er or

conput er - @n@bﬁt@‘g @@agccgmtm wih I:aglt(:@tl.@‘ pmit @plticasting Internet protocols. Personatized

publications are filtered and formatted according to individual user profiles.

1S

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

A netpage pen can also be registered with a netpage registration server 11 and linked to
one or more payment card accounts. This allows e-commerce payments to be securely authorized
using the netpage pen. The netpage registration server compares the signature captured by the netpage

pen with a previously registered signature, allowing it to authenticate the user’s identity to an e-
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Net page publication servers 14 on the netpage network are configured to
deliver print- quality publications to netpage printers. Periodical
publications are delivered automatically to subscribing netpage printers
via pointcasting and nulticasting Internet protocols. Personalized
publications are filtered and formatted according to individual user
profiles. A netpage printer can be configured to support any nunber of
pens, and a pen can work w th any nunger of netpage printers. In the
preferred inplenentation each netpage pen has a unique identifier. A
househol d may haye a Lon o ol ored e pens, e assigned to
each nenbef H%lo]fC f‘efﬁvén’rp erli’lome ThreS 8P Pows t@aﬁ’ﬂ$ gy & Hﬁg HPAEEFFSt i nct

profile wi inbudephngerptint sD@mlalgn@nMgea uilzt wa}'abbrﬂ:@netpasenesamauanrser&ppl i cation

server. A netpagaidbh ap,@{gagalpﬁﬁer%y (&9 BLREEHs MHaD 18 mBEIP RS, agg%ﬁéu{ ation
server | | and linked t one or nore paynent card accounts hi's all ows

e- conmer ceVFay R ttﬁa"ﬁ’é cQbgpdteyer i detis P‘E‘élﬂ“@du‘g’ikﬁ@‘l s pefepsd demgen. The
net page r egilsdeh@tsiperibdBals @i sub @A bEEhd i aamgaad ddfir€es I8 PlistiésPedt, BY ndiyfige NEt page

pen with I i.St ered. SI t henticate the
user's idg%r&{e u?lﬂég)rf\axén ROGES %?CO%P%éeser gmll(m eﬁ‘@&%‘%ﬂé‘ir. cs can
al so be us‘é’ﬂPfP@W@bqrﬁvmaﬁ&dteﬁSty A versi on of the netpage pen includes

fingerprini scanRkfiges SRfrih ARcheBrukeSi M | ar way by the netpage registration
server. Although_a netpage printer may deliver periodicals such as the

mor ni ng news papeFARi°PiFd gpdet i é@rsyﬁt‘?}’t‘él“??@lj?‘?‘} wie a UpifisdModslined apgupgg (FMH) never to
del i ver ungsl diggrdned daskagrimi consisls Bf 4 kSOmeea‘t elask® dodnertddby keﬂahox@mbsymﬂ&bd vers

eri odi cal r I se aut horized source IS
p lﬁndfs oﬂ@?aéoﬂ%g mle %F @teggt hQrE hag ocuil(tlons an?I generahzathl nin ASS0CT %on relfresg S ount

respect, printer is uni e or e-
whi ch is viegp W@Oﬁf@a@nﬂ}mj battkenrpRiette i \hpiwyedurinsiances dlelassee Aaplvotimtionunisey  or
emai | addrees. clagse:NExHDcﬁ@e e SdebM ﬁB@fﬂlﬂiﬁﬁg u%E 153G Qlaioﬁg% of EE ket loPalf he

systemis descr a Unif ing _Lan UML class di agr am
o oo o SEREH B e 9y A GG e p g ReCl e bty The | 0

rel ations hliH]zis doeg v dirantly suption egogfordeehakilions ki gisseadfelagss. i nt er est here:

associ ations andEQzﬁ@l@Js?sl dthak 9&§mngﬁQab@§eﬁ%diﬁltelngn% oﬁ'%%ﬁ? fontainsa Hs?g\}( ind of

rel ati onshi p between objects, 1. tween I nstances
gener al i zafs Wbyiss ofhedass, seppmist ff‘éﬂl the s@sf by & hefizem lipreand a dietiof tho ergratiens phe

foll ow ng HEyliss, Is&paﬁte@ haﬁ%ela&ﬁuIEbQEéQWa Rrizédl iREmSE! c1f dlﬁ’ér:ims »@MQ&E@ of that
cl ass, class ener leatlon of class B, then B |s Si rrply a

subset of Rweufﬁeperafﬁﬂfarﬁoes nﬁ%if i rectly support second-order modelliing -
i.e. classes of &haswatonifdein ashfisgoinigg tﬂwalmasaa)tlanarhehﬁzeawgﬂtethbrabcewﬂed with

the name aofe Elhlﬁ]glf&lt@%ﬁ the arssoSchBL amsdeﬂmllt 'nﬁﬁtlpf?cfity 1§ Qﬁe %tagﬂexpsﬂt(@)smﬁrzatés hae cl ass,

separ ated from nane y hori zontal i ne, oper ations
of the clBE@lciyehpany et FrothifreEah apostionds Pntlg%aﬂwbeé}e%w\ its gapeggndfiy ne. | n
the cl ass aﬂkbabgﬁcﬁmi litfeilaaihat Bidlel @1, withnBANRILEIT theOfdREsBEnIRE SlasdS Bn BIRM AfambRdel | ed.

An associ %ch% S Ia.v? grt?l Wibn 350 atL)In r}eis-{)ar%—or}l’)n dt 0 draF\x!na§ Stge hggregttcgroerillgl lf ythl abel | ed
at either h
association line.

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

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

1.1 NETPAGES

Netpages are the foundation on which a 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
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the multiplicity of the association. The default nmultiplicity is one. An
asterisk (*) indicates a nultiplicity of "many", i.e. zero or nore. Each
association is optionally labelled with its nanme, and is also optionally

| abel l ed at either end with the role of the corresponding class. An open

di anond i ndicates an aggregation association ("is-part-of"), and is drawn
at the aggregator end of the association line. A generalization
relationship ("is-a") is drawn as a sqglid line joining two classes, with an
arrow (in the forn1of an open triangle) at the generalization end. Wen a

cl ass diag br oken up |nto mul tiple diagr any .cl ass ichis

dupl i cat edg G % %‘?d’vxf‘ne Sewfr a Fas dﬁséﬂpu(%ﬁffsfr%s tﬁ%“%‘fq’fslab‘ﬁ‘f X‘f‘ﬁ‘é“t%‘?f “dPegr am

whi ch def i mewdinigt text] graphigs sltdomagw It his@ti¢seribbuthe soputoskényentiee e fape, ingludied i ned.
1.1 NETPAGﬁ,%oAyeﬁygaagﬁé Al Snphe¥Ridb 04 ﬂggatgé Qb alibHof Radt L PRES E%SL gor S o

built, They provide a paper- based user interface to pub
and i nt er a¥ey & begimylioenssly ot pdgeocestsA Ly b setngge SISt | nt ed page (or other

surface region) muipﬁlnbtbagestcaggﬁﬁ i strbie palg€ iRErRAGEHowderPi0 alW inp\R t@SIEr | pti on

of the pag The escri.pti,on is.mai.nt |ned ersj sten
NPA096- SG %e y I%é%ﬁceal Page 3 agljsg eﬁe\(/ita‘n’rafh PFREEc SR Uens escr?“ﬁF?gShdeﬂbﬁg H’%es t he
visible | mmtaﬁ@ff‘@@mm@mmm distinguighchgleveen 2 verg langdinmgbet ehattpagew aphi cs and

i mges. It also @%qgfergﬁsﬁtott&epagm%p@nemmd@d An pm@d B2GRe tab %Jldﬁgg #9
buttons, hyperlinks, and input fields. Aneffvgféﬁg al I ows mark g made with
%’éﬂ g

a net page © e PR ¥ Cl’s’h?PP%f‘ése“’tddheE?@y indipgiht & Sheypagesretintion Téﬁ pdcessed
by t he netigatjBesdty strespitiddloh the pige. mﬁ’é@ﬁgﬁs omadmgs hraﬂecﬁbla@m&a,fmlemm)w
description. Ho ! I ough ¢ r i den pages to
be di sti ngui she\c/i\%ygac ?lﬁla]gégrﬁdggsg ts“? gdélkeéélngayu(r?f‘m'(?e VYIHC% mg ’ieﬁffc% St. This
page | D haselsas Prdinaty gaer. HPWS#C@WVF@%SSIPW@MGWW@@W@%W femrde number

of net pagegsyasghdl.%agmmggefg@goemantagp@mwm@e description is encoded in a
printed tag. The |deﬁ%|f|es t he unlgjg ‘}9 %Je on which it appears, and
&

t her eby i ndirect 'y Y BETE FEEpRET Pgrind i e dagpyts gpusigitted

i denti fi estoiticgetpagn syp@slvtaltlamemst telpegepaigrer. Tichpan & ehreless sitdi commaficatehi@itd thgs ar e
descri bed 1{ JIOLi6: 5 i tive ink
on any subset rate \?\ﬂ?gc hlré |éﬁ?¥&éor%g- r et escuﬁl[dveg&yesg’gltcddmsglﬂr%g%glraé%eoper

Near - i nf r at"8 EEnVEliplly &vgt Hdeay P taRypIsquis| siele glick e thi pgeat ie jppotiagt thatths pemsi | y
sensed byrcagsal hél psabemi @E@ﬁnﬁﬁrbs@f nwrﬁchonaﬂlﬂﬂﬁpﬁlﬁb@r énﬂ:% Qhef inlctabtlon i/ tag 1S

sensed by an,area i mage sen he a data is
t r ansni ttes?fmletss %?gﬁ%reﬁe 6%{@68% g ﬁévfﬁpﬁ'ﬁ%lﬁﬁ‘ﬁl&@? daﬁ}agenter. The pen

is wireless and Emmsecm%geserw thinte 2 uwatppage mmmtf@reavh grigedstepade: r ange
radio Ii nkﬂlo&ﬁgﬁ toqﬁaﬁltaﬁﬁlf Fiskifele %‘E]&fluyer-mlleh vé}EL-g fogﬁlﬂﬁ%kll{s ﬂ&%ﬁ&kﬁélc&plﬂ for he pen
can rel|ably [ L?e at least one tag even on a single click on'the page. It
is i rrporta‘ﬁ‘f POREE "“fPR%- pen recogni ze the page I D and position on every
interacti on W t hThdrelatpadp, beSiedal: daftieborib®h,akd pagdindtfice, and the printed netpage

is shown in Figure 4. The page instance is associated with both the netpage printer which printed it

and, if known, the netpage user who requested it.
1.2 NETPAGE TAGS
1.241 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 initial detection, and which assists in minimizing the
NPAQ96-SG



statel ess. Tags are error-correctably encoded to nmake them partially
tolerant to surface damage. The net page page server naintains a uni que page
i nstance for each printed netpage, allowing it to naintain a distinct set
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 prjpnter which printed it and, if
known, the netpage user who requested it. 1.2 NETPAGE TAGS 1.2.1 Tag Data
Cont ent In??g pF]eferre fﬁ{) identifies_the relgn n which it
appears, ChBY PERATTEh bie ﬁ°§t°r qu“\ﬁi‘si"ﬁ?’f‘?cetg%ehert@@?ﬁ ra I)Xtﬂteéllj’ *HESY al so
cont ai n f | gegs amhircufticiehtytsmalt amdtdhmely aghgn tlasthapenhal reliably ihage bihest chagg One or
nore flag r I rovi de

f eedback %\%?lc%tﬁ%é{?e:fl% m%?’ tf%ﬁcﬁsﬁlﬁ%%g%hgﬁg%%g re%@g?%é Eﬂ%%a‘ggiﬁ a%glp a‘% léjgglgea of
the tag, wWEHdRciHeibdepasgingeths @Eractieniistigletso refer to a description of

the region. A netmg&erfbﬁ lamﬁﬂﬁﬁnentt Tt re@%@mhﬁ:haltalghéﬁﬂ @afcﬁesam aﬁ’-é}ﬁﬁe\{:ﬁge area”

LED when |n he zo nk, As Ww re ned
below, in & tbhr efer red cong dé4 n%%‘ts ther«fgéehsy?oﬁﬂmé%m%htgo%%ag%ﬁ) ‘ng’ég%/qe %‘Ealbgm zed

i nvari ant t¢ g atpeare Inyitiec émtadigisnts, the tagimh toddticdattigoefers aandbe Marb:tharnsereg:bls in

m ni m zi ngoftaqﬁge J}jpﬁgrgs@rfﬁg F%gcx%;lfjlg(ilt caﬂto&% “M\!ﬁrdg zbﬁé‘%‘f‘%@ﬁltem’uv% Ql%mélv rui ace or
by the sensing process. The tags preferably tile the entire "pagé, and are
suffici ent‘i"li}“hs“ﬁsﬁlﬂﬁereéﬁﬂ“%l@ﬁé%?°9y%?“P%(ﬁlﬁfé‘ﬂeff%&‘telaﬂﬁ’é pen can reliably inage at

| east one tag e\raﬂen-nragdsnangl e click on the page. It is inportant that the
pen recogntze=thePpag tion on every interaction with the page,
since t he i nt SPket i dn |r§°'§'?5p’e{é£s<;. In a preferred enbodi nent, the region
to which eRegm}p Pef erf®0coi nci des wjth an entire page, and the region ID
encoded i ég'ls tag T ttrereforesynonynous with the page I D of the page on
which the_tag appegrs. In other g¢nbodi ment's, the region to which a tag
refers carf'®® an ar ttrary subregfon of a page or other surface. For
exanpl e, iffgflan col nNpigde W tn tnejzone of an interactive elenment, in which
case the riegion D can directly idlentify the interactive element. Table 1 -
Tag data Fi el dPrecision (bits) Region |ID100 Tag | D16 Fl ags Total 120 Each
tag contains 120ERhtis @htainfifier BBt sfORfmiale, Galchly Abl.eeat erbwasngagwn, in Tabl e
1.

Assuming a maximum tag density of 64 per square inch, a 16-bit tag ID supports a region size of up to
1024 square inches. Larger regions can be mapped continuously without increasing the tag 1D
precision simply by using abutting regions and maps. The 100-bit region ID allows 2'° (~10*® or a
million trillion tritlion) 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 spatiaily 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

13, 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
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Assum ng a maxi numtag density of 64 per square inch, a 16-bit tag ID
supports a region size of up to 1024 square inches. Larger regions can be
mapped continuously w thout increasing the tag ID precision sinply by

usi ng abutting regions and maps. The 100-bit region ID allows 2100 (-103 or
a mllion 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-Sol onbn code. ThIE yi el ds 360 encoded bits consisting
of 6 codewords of 15 4-bit synbols eac The (15, 5) code allows wup to 5
synbol errors to be corrected per. code i.e it is tolerant of a synbol
error rat eSBrEOHE reREEnggns Wé%’fd&al\gpﬁfa‘%ﬂ’eﬁ@ﬁéefi%ﬂ%ol is represented in
a spatially coherrencthlevﬁgtopeﬂtag eeroti@don, e thgtidv@ndsiedringl @soition dflzes-assxdomodewor ds
are int erl@g?n& tgcpzﬁtlk{%l er Jcplhp epig gnth;ré}z!lréet fsag u? thgttthla blI"St error
(an error ectl ng Ppr'e g i ? Aneges A ni mum
nunber of @7%6@8@9@0@? F“ﬂa\ﬂﬂﬂefhby amCIWPtr?EFm ﬁuﬁble r16 é¢ts Sipeetbd @uqt remiaylsone

codewor d, &obﬂsutmhmoaﬂt&? ttlaﬁykddkﬁsldoﬁwﬂeéf@éﬁ;emﬁewbwtﬁémgerror can be fully
Lca Structure The physical representation of the

corrected. 1.2 E‘“‘P S

tag, shown in Fi§ %g g “‘?eﬁc‘}f‘ L SUPieY 4 Sfegiion riog rlﬁélﬂc’ﬂ?él? sengige deype L7 anq
vari abl e datigilyaleeashelifs. Thhengf ik ka7l tot dtegidbcatde ﬁujstd:unaﬁn;ain{/@mntancsmm devi ce
such as t e di rensi onal
o ont at ogHOPLRAOE 8 st S ol ek W APEHLE bleilyd Wb EL)

r epr esent atrieppion xis {halovnile yndisedevis tp detesming His apnsexieitschlanarcprigdatian offbe achi eve

proper t agag BRIOMUNGE 6ithe dokd6r. TRDoriestation BEEK Swal to@mrdeaaolcfdé brBta i@, RmbX256

dots. Wien printed a S inch this yields ag with a dianeter
of about 4° °l“f&tmtgﬂ? 27 %]gg’otfiﬁf’ﬁnﬁ?ﬁp‘?"t‘"ﬁ%“’t B PLaogEYr We%n‘?“o‘or%‘bp%ﬁt‘%nded by
a "qui et araaddrmodf theadg ol lebeedotascuralsi thieeditnhmsiogallipeditioa mahoriegtaddnsd thect@nt ri but ed
by adj acentitRusme defisoONl y adds 16 dots to the effective dianeter of the
tag. The tag includes six target structures. A detection ring 15 allows the
sensi ng devi ce t 8 tagst strpciirgsyredrdpadagtly dange “t’&tyﬂ“’q‘ﬁ%f ity istoBasy t o det ect
because it is rofretdvanbhy ghapens/@wantmsaa@ob@mg@maer tlﬁigﬂ]@btﬁmﬁ@é pREhd ON of

its aspect ratl Qb (énrmv S DS combmgtpogw%flf ee%}rgulalo oREr S e d| stortion.
orientation axi s t BRES{ ERRAIOD Yo S Pl fACohmy F eﬁ%"’%{%’rom mate

pl anar or i aaegnénd ef dath bitsvathinitigdagdbgiamal J otrlaeimyse iy sk, eadhdatg blns mpreseihdaby a

ori ent at i ORdiA%kdze iStheSHKEWR G & bﬁﬁrﬁéfﬁ)y%&@&ﬁ‘ﬂﬁ‘es%d't@@&oﬂ&ehtggcmﬁl%cs H§f spective
targets 17 %I |.ow the sensing device to infer an accurate two-dinensional

per spect i V& S PSH R Prengfiet & 4gt #G00fihid ississignedigrhet ¥ bets (bdngs #ensi onal
posi ti on and l@stiegnat tﬁth&)ﬂmﬁlflmtdhﬁnsﬁcﬁgrhe hekabi tHeEwdd@e ih e rﬁﬁn&ﬁétmn Alalwatar get

st t Th
ructur esé%ﬁ ﬁ)ap%%lj}m Hlme% on%a Pda%az%lll‘bglvlf repres?allltgd basa? arra?r ﬁ%’,’lx t ﬁc?OI Se. e

overal | e s circar er opt i mal
tag packi ng The 15 4-bit data symbols of cach of the six codewords are allocated to the four concentnc

symbol rings 18a to 18d in interleaved fashion. Symbols are allocated alternately in circular
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
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on an irregular triangular grid. In conbination with the circular detection
ring, this makes a circular arrangenent of data bits within the tag
optimal. To naxim se its size, each data 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 dpi
and is designed so that its base (its inner arc), 1is at least equal to

t hi s m ni mrum di nensi on. The hei ght of the vvedge in the radial direction is
al ways equal to the mninum dinmension. Each 4-bit data synbol is

represented by an array of 2x2 wedges. The 15 4-bit data synbols of each of

the six coUBHs Qasesf e ﬁ‘faged&%eélﬂm?ddattzﬂ)enfed&‘}‘e’ Cohc@e isithen chiogingyibe bipjgys 18a to
18d in i htﬁfeklﬂﬁ\ﬂﬁdlefuﬁ&b |tzo Mhe %}gﬁegﬁ& thitéshol o lafCsadneel de&!uﬁ)eﬁxﬁét{tﬁlpﬁellré’glcﬁt re ;thar
progr essi o, . in ving i signed to se the
average spati ;,I%ngﬂ %E 'eﬁ%%e weglhmgoo Sinaqﬁto r?gen%%fa %rcﬁe tgst e e S wor d. 1n
order to sﬁﬁﬁ@?@d'c@FﬁgP@ﬁ@ﬂsh@klsﬂismoelpla@t| on with a tagged region via a

sensing devi ce Bh‘l@rys BOSbits 98Xk Gn FBuphtedIG: 23 ﬁea&]&hﬁ:@%@&esls?@%ﬁetﬂ@e entire
tag inits fi of V|ewno matter where in t region or a

ori entati oSt °r "?Seﬂ'ﬁ’gﬁlﬁ PEHREdREet B Sy EF‘?“@bs}lﬁﬂeé'f%’F‘ésr a"‘blfy thrafaredpariast  vi ew of
t he sensi ng posiiwu,iagdcah be dabilymedainariat S aspdt oo shdi@tatidnze and spaci ng of the

tags. Assumng arfd LEHLAL d}ugtgre%%q&eﬁrgth@be%&tegﬁ% RORL G 1@hakliGe SPNSOT

field of viewis n the tags are equi
tri angul arbegeivery v b@ﬁﬁdﬁh?weppvﬁwém@mq Matchingr a@cepd?dvgesmmmlmnagmhnd
Decodi ng ThRtidnd@rmalAgh el R5HE'S aiom&tﬁngcedﬁg&shd%epﬁ&&e@{s AR GoR¥IRd &€ Rad

devi ce such as the net [ hown in Fi 7.. \Wile a cap red
mage | 5 bRFRY BT ST BT RS A TR BT RpsHondcsrrd B nam
range of tieetian?dggethes pldeﬂﬁei‘mflﬂenbrt(xanat@ﬂc)fthe'ﬁbr@eﬂﬁﬂtrﬂlﬁfomi_f the range is then
chosen as the bi PR ¥is J%EMLQ Ig %rthé H&t 'tonﬁeglgTa%gi (atTﬂ? MJFA:?BE é)'ro%eehﬁgp

t hreshol ded and segnented 1 nto connected pixel regions es 23)
(at 22). Swapes ﬂ\ﬁﬁfl&hﬂ%ﬁﬂ@ﬂ%ﬁﬂ g feph shapeys mapenis Y rotptig neraplring ﬂsetrﬁsak}@ajr es are
di scar ded. morkhe. (&icZQs abd-6RAR fidetls @b nbaGlzes 1 Pgs tafgetals Sdaﬂycneéasgﬂie&dqotﬁl nary

h th {. f n
shape m)netpi 2t[%r or er morgerrla 1(.;3; Qenplre disg.%blguaie)the o8 ossab(i onglilt?t@aod’ﬁlé §x15 eht r al

provi de the ‘basls he g |ng Brget
shape noneshees laa¢eébe!ﬁyel)t ﬁequ ¢ atteurde tq Jnakarthlsammblqmoqg@bv thatohis calpdossibla the easily

nmade i NVar il idfmafetthe axi@ SRRE hdr 8t bR 1BA Qher ﬂf@t hBatizaliDR prﬁleg LA At

structure 15 is the first to be |ocated ring has the advant age
of bei ng RFEPSFURdisorpa ran kide et ‘ﬂ’é?@rj‘é’ét?hﬁé"‘ﬂfaégﬁb*r‘t”éﬂa IR RSt oceeds
by aspect mahlmﬁﬂroxmnangnmﬂﬁtagrs@étaionmrﬁmﬁmmzl ng each shape's nonents. Once

I ts second-order ﬂ[}ggg%grnﬁl on sg’gctdrezsqg]@:et ela[s to%loca?edﬁa??% (]_;vo%d ?CO ni ze even

if the perspective Sas s glna aspect
and r ot atdf&sir ppitiopsgest dmputqdrbaspd eretheir @S@f &n@ﬁahlplptﬁcmhmﬁtthmg@lﬁd axhydargelr spect i ve

fvxra anﬁf Or M thel RFecBIld Sothtdh Sihe Sitel MR Brad Jf The bHIE MIRNe bOceP® vy AiRdnd At 28) .
tching pr o%

%grgn%hzgt}/ons to each shape’s moments. Once their second-order moments are normalized the
circular perspective targets are easy lo recognize, and the target closest to each estimated position is
_taken as a match. The original centroids of the four perspective targets are then taken to be the
perspective-distorted corners 31 of a square of known size in tag space, and an eight-degree-of-
freedom perspective transform 33 is inferred (at 32) based on solving the well-understood equations
relating the four tag-space and image-space point pairs,

" 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-

Solomon codewords is decoded {at 38) to yield 20 decoded bits 39, or 120 decoded bits in total. Note
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applying the ring's normalizations to each shape's nonents, and rotation
normalizing the resulting nonments. Once its second-order nonents are
normal i zed the axis target is easily recognized. Note that one third order
nonent is required to di sanbiguate the two possible orientations of the
axis. The shape is deliberately skewed to one side to make this possible.
Note also that it is only possible to rotation-nornalize the axis target
after it has had the ring's nornalizaﬁgons applied, since the perspective
distortion can hide the axis target's axis. The axis target's original

yow 20, THEHSLFIBBFLBERY] e Phgat EFTL eFes PY GevEhar BTGt be | |
| ocat ed (ahteyﬂaw)eddﬁﬁxgdlee@tplmmim&s of their positions are conputed based on
t heir known spati.al_. i he aspect
and rotation of ltl“%rm% HS%%H{ E‘%htrlga%ltgiggn&o M%ﬁgw iﬁrglatsoﬁlbh%qﬁl ng T oceeds
by appl yi ngjaenes they ﬁg'ﬂgg rib forash iszegttiob rsomplete e nlf grrapelets tagopreeitieund @be t hei r
second- or dREceRMIF BécSdedl e 88 BB hosfigh ishRcordeli iUIhd louRGl BRACIHINE HQLPELEL S are
easy to recognj ze, and t tar et .cl.o t.to ch estinated poszon IS
taken as PHETERPOIRSDS %‘yn"a?" lo’f gi"f vt ﬁ% b BT rREE SRR DB Fhr get s
are then tsabkdg atathebiag hite cuperigmect i ve- di storted corners 31 of a square of
known size in ta eQf r r t
transform33 is ?}Flefsﬂgj?a%%d t%nﬂtaalﬁ i eg?{eedg%%&go tﬁ\%lrﬁglgn ﬁ,ﬁ&ﬂﬁ% fa-%ut%gg%?st%ood
equat i ons PopidmeAf Fhﬁgagt"ﬁfémﬁltm?glqna@n LpEHRPsieR %Srﬁé&épsfptalw thsapein. aichss  The

|( nI eg E; ;ad ttﬁegm&ﬂﬂ(‘cﬂeﬂtzgmlt B‘ﬁ@ﬁthS@a{}% RET SREEGH (ab/ 1) toRNGS Sidpbdise u@ﬁﬂxﬂ@ p\rNﬁJ ect
a ea a 05| space where
Uhe renl SvrmetopBErE P eoybaiel sRbuh Bk G TR aPyBr R 4E PTG 1 ne
four rel emmale acent pixels in the input inmage. The previously conputed
i mage threphgl d $lgigpused to threshold the result to produce the final bit
val ue 37. Once all 360 data bits 37 have been obtained in this way, each of
the six 60-bit REEQINEDPESHIHE Eoriasiehn s 2 fag Ieed asgrqlaive myrapsformy Refor 20
decoded bi thstaam amrﬂla%@.mbﬁe@ﬁadocbmdns:aﬂ le fe@blatd inbloh @bsoNRARGm SkEnhShd hat t he

codewor d ane. s | odewo ST t.hat. c devvords are
inplicitl y % (Pregl?l eFIbé%{‘/;g ur% nﬁm} ereém m‘fslglhg %‘?noglélsslss gwelrﬁ’ rlgnmapt arget 15

is only sdueghien Whichanagsitzelr eaIdin attmed mgigpeto wieersssropdihealpdativns Blepag loaptt:ﬂves i mage
guar ant eesgifghatis Jhb\ﬁnﬁl?@ﬁ}eﬂ s dgaﬁuﬂgenetps ohakt: b éltaarrpl ete tag. If a

conplete tag is not fou success ully deco then no pen position
is recorded for fi% %8~ ?‘ﬁth? Feheme used 1) B e gulitededon Hitdess<ed i cHbvsr and
i deal | y a saconding tnbufate tfieeWtenaiultipleauyeddragiora Bhatel theﬁimlﬂaﬁlin‘g@chsme’ aﬁag)saﬂlenvol ves

seeki ng aqg%ﬂﬁker&%&hén@ &%naﬂfsro rent,d g&tgtﬁgem%)he obt ai ned tag data indicates

t he ident e regi contal ni ng ag and the position of the tag
within the regi ohte Emandedreon npedp rirsypbyiadhe regign 1B chpugy plenj yregidadDraegi on, as

}I\e| | aﬁ tREDOMER finlrafol® '?I]Eea&gi ) c&%eea‘metféaetgp@@mt da$ be% &hﬁ@médrhﬁtﬁrra%mﬁeat 34)
romthe ers ect Ve ranst or serv on e e nown
oot o D BRERLH L R A e e Rt TR il o0 (¢ e Rl

yield an absolute pen location within the region.
1.2.6 Tagging Schemes

Two distinct surface coding schemes are of interest, both of which use the tag structure
described earlier 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 clement in the page
description associated with the region. Not only is the user interface element itself identified, but a

location relative to the nser interface element is identified. Location-indicating tags therefore triviaily
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optical axis. 1.2.5 Tag Map Decoding a tag results in a region ID, a tag
ID, and a tag-relative pen transform Before the tag ID and the

tag-rel ative pen location can be translated into an absolute |ocation
within the tagged region, the location of the tag within the regi on nust
be known. This is given by a tag map, a function which maps each tag ID in
a tagged region to a corresponding location. The tag map class diagramis
shown in Figure 22, as part of the net page printer class diagram A tag nap
reflects the schene used to tile the surface region with tags, and this can
vary according to surface type. Wien multiple tagged regions share the
same tili nﬁp@EﬁEﬁ@“ﬁ%ﬁa‘f ?]i’é"l‘g%ﬁ?é path ’&éheﬁﬁfﬁﬁé??aﬁtjulgd’ﬁeéH‘éerfa‘i“’ﬁ]éve”(‘:an al so share
the sane tag mapAn bhectlmiatingpag aintais egd ummstdumay fihtfiee W aladr Entwrfade t he
region ID. S. n.iD pen, trans the tag
map can be’ yé]:%{tr]ihev ged cnpggl ggfof)latg% éheffr i ﬁgt eda%s '?%mazr?n% ;8 trPtere tag

| ocati on wiieten eteﬁeﬂt rléfgiff@rfhe aml intdniacet @lgnemelnatﬂps/éhepeﬁl idemtigsl j aoth ﬂ@@ﬁ)fﬁbe added

to the tagmmﬁaashm OBject¥ldRhithe s a@%&l ﬁl&r@fo@eﬁ oqctﬁé&a Wl alRollB @ed €Q1 ON.
1.2.6 Taggl ge s Two distinct s ce co g?]?)c enes are of interest,

bot h of v\/n‘?&l eV Py PRY R FRIPE © 8d‘é Wlpﬁ‘b‘a‘“’e P thepoyfsamling | on. The
preferred Mahnqgexsmﬂeemeuls:e@couhmamgcﬁ‘tquenm thatdispigftména@gsmase saadplee eky

di scussed on%ﬁx@ﬁ&%hﬁ{ﬁsﬁ%'cﬂa%eﬁ%@%ﬁﬁuﬁgﬁmﬂﬁédea -indicating tags. A

| ocati on-indicatin tag contains when transl ated through
the tag map ass¥dhaied Weeirh strec ey et pdigh dh coopiration svits aepigfer vieal

| ocati on Widnhtfot MendiREH 8 m.ser m@cmgreﬁl&im hEa usErQ-Q:iiinieﬂEt vaih HehanReRed S added
to this talg]rnl ocation to

3 Xllgvc o catldon q{e lef en Jrgiln th regi on.
This in tOFR PPREEF FH0E ?éFr‘ﬁ‘ﬁ‘é NEerge fffés“t?e “?ee"‘l“%\ H’z"e to a
user i nt erdrpropiag|repast to bagetdnedpagernstdgsgatanpt | on associ ated wth the region.

Not only ifgzthe gs@mehPhf/PRePesdniiRt itself identified, but a |ocation
relative to the user I1nterface elenent is identified. Location-indicating

tags therefore tﬁpmfféqewmbom% desument anghireet desqrintionclapt dresoos sk dbsol ut e
pen path imgikdeszane of a particular user interface elenment. An

obj ect-indicatin ag. cont ata i dentifi user
interface el emag['}1 I%tpfi%a’ Sy&emado léﬁs“:‘f:l%rgll‘q’f)1 f”r(l)v%hn‘ll1 ass%eclf‘éef Jiﬂtyt R ?bﬁtra‘:t Evﬁfio Al l
t he tags ithe titvomapAd o atfh@ardstek struptpre evbpsgdermaklesiarents i83% atei abspeitthiewitls er

interface &h&Retos IBKIRS CREMA lext'sgi%%je&@';m@@%écﬁeé@bﬂ&%e document is
i ndi sti ngui shabl e. (bject-indicating do not, therefore, support the

capt ure ofPr3fd ap & Pripes W’ﬁ’e?lparb%ﬂaﬁpagfrﬁ’é‘? cc%‘BWe\?é‘rpa“gBl‘Hp‘ﬁ?fts THe St ure of
arelati vq;:ﬁasnc@aiemocuﬁsau ts@agna&s aﬁmﬁlepﬁ@lfcmnmd FaifilddigminhllcRaH@IGY wiX Cceeds

twl .Ce. t hetlggcﬁ]% ases 3 eaQsoE ?lg'i i A a S éctstwrt]ll%h %l’e%}%tlela gt%romr&lose {Sgc)@at%)(? %ﬂ? (ﬁgp | ed pen

position e nex e can unanbl ermned. Wth
ei t her tagvgrrﬁgong@h@mal %I%@nwg@cﬁqylwmr@ﬁe Fornteet@@p@am ﬂltxlmrewe@ Fachpgued at ed

vi sual 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 formatied 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 formatied element has a spatial
extent or zone 58 on the page. This defines the active area of input elements such as hyperlinks and
input fields.

A document instance 831 corresponds to a formatted document 834. It consists of a set of
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el ements on the netpage as user interactive elenents in that a user can
interact with the printed page wusing an appropriate sensing device in
order for tag data to be read by the sensing device and for an appropriate
response to be generated in the netpage system 1.3 DOCUVENT AND PAGE
DESCRI PTI ONS A preferred enbodi nent of a docunent and page description
class diagramis shown in Figures 25 and 26. In the netpage system a
docunent is described at three levels..,At the nost abstract |evel the
docunent 836 has a hierarchical structure whose term nal el enents 839 are
associated with content objmects 840 such as text objects, text sty

obj ects, i REYESHBTSSAY: Sachpf @hickeqerespops o3, pagprdsieriptian 5 ﬂgrq‘%ﬁ"ﬁ‘&“iﬁlrfi"ﬁmﬁ?‘i nt er
with a parEchpHgafnstﬂﬁthOﬁbsllﬂaeﬁmﬂlg&aﬁﬁﬁdﬂriﬂ@d fietpage Ipﬂj’dtrdc&ﬂd tadrpayﬂewosmcal e
factor preferepce. .the i i nat other w.se for

For mat t ed TG note SpaRe AISHARRL P RALAR R AIRR I8 M: Eheet BIH T

cont ent obpéektdeonhi ch are different fromthose associated with their
correspondi ng tewpa@ahsta@éeeda&ms%faQ@Bﬁwawléﬁnm&smeﬁa%&nwm ects are

style-rel ated h printed instance of a docunent and page is al so
descri bed %‘g’pf’é’ts ét {Eyrerords 1stance- Wy ﬁf%‘?m'&“&pﬁﬂ? > GYPERPORYRCL S S I e e  page

i nst ance 83dmehitbely@ser ieaairdbediraepdndD el ywhich Giepedifaub tegpgdinedced hadoufgid ot her
i nstances gf,,.f J}&ﬁ&%ﬁ%ﬁ%&%&%&g RULONs ing P SocRFE RGBS AMBERnfDSE T ACE

docunent descr qutl on on age server request a copy of
a docunentingjne Eﬁtmb"éishgwﬁﬂﬁc,f‘e'dtatl@l@&@@ewh%SFFétﬂg‘@‘Ur ce docurrent s specific

Ij 0 ][ ][rat - The usepn tél‘ﬁiﬁ?l%niéﬁ%tﬂ&tal s&gcc%exﬁ'eﬁp&#?; T Hy SR eRmbt B4 @Eel&%l%rﬁbna

| eren e S| ze or nver se resence e

o et oy B39 Bief Senst ot ARG 54618 i i B Aot et s sa i ser ver
to effici emid sement 47 pridtan ussediataictyiloigecost4aa panflow clabent 348 witt @chspeiged A
formatted QQGUIBR..834, aﬁ%ﬁé SinenQio %tﬁﬁtasssﬁlatég%e{g@tﬂ&ﬁ&f z%%glegragﬁt? GLhdQt i ons ﬁ

each of which consists of a set of fornat term na 1 enents 835. Ea
fornmatted ©FSHBAL aiepited sayplie phisct 83xk Bt &P cbwrme 8%18Wl61rfﬂtarﬁemﬁ%9g‘edeo il s
def i nes t h@jearcdst v aafi€aipGiemeit 35t wittl SIERRLISeS1aD RS otidtpEb) drRk&ipdfitinent NpUt

fields. 0%9 an?atsso?as# ange%1 g%ola(;rsl{o%%%%n , %o a fornmatted docunent 834. It

consi sts age |%1rstances 830, each of which
corresponds to aApageingase hispt b@kgr@ld)ﬁeitl 1§83 iclrist seldto rowdinem digital Baic h page

instance 83fhd@Shd fAgSwifkhIbRAbtGpghib I SRciRE itk 8t Page 1, and records the
page | D 50 of the netpa e A page instance is not part of a docunent

instance if it r&fhereeded fgme eme?fm%ﬁéfg‘eapr‘geh’ﬁé%W@&d“?%“F}éﬁfﬁ%l‘f‘?‘ﬁﬁe A page
i nst ance Cteamaiw&i@omiﬁlepagseuaemzfnslhtenrmmﬁitmﬁdaﬁmmhgel nst ances 832. An el enent

instance pply e*HEs,gérPL%E ﬁe%rwBE;?or ds instance-specific information. Thus, a
hyperlink I'nstance exis a hyperlink elenent because it records a

transacti on | D 58 agifested prsbodimeeti 4 fiepage getwprls cqusigieotiadistriwiedeset of nadpage fage| d

servers 10, netpage registration servers 11, netpage 1D servers 12, netpage application servers 13,
netpage publication servers 14, and netpage printers 601 connected via a network 19 such as the
Internet, as shown in Figure 3.

The netpage registration server 11 is a server which records relationships between users,
pens, printers, applications and publications, and thereby authorizes various network activities. It
authenticates users and acts as a signing proxy on behalf of authenticated users in application
transactions. It also provides handwriting recognition services. As described above, a netpage page
server 10 maintains persistent information about page deseriptions and page instances. The netpage
network includes any number of page servers, each handling a subset of page instances. Since a page
server also maintains user input values for each page instance, clients such as netpage printers send
netpage input directly to the appropriate page server. The page server interprets any such input
relative to the description of the corresponding page.

A netpage ID server 12 allocates document IDs 51 on demand, and provides load-
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i nstance exists for a field el enent because it records input specific to
the page instance. An elenent instance does not exist, however, for static
el ements such as textflows. A termnal element can be a static el enent 843,
a hyperlink elenment 844, a field elenent 845 or a page server conmmand

el ement 846, as shown in Figure 27. A static elenent 843 can be a style

el ement 847 with an associated style object 854, a textflow el enent 848
with an associated styled text object 855, an inage elenment 849 with an
associ ated i nage el ement 856, a graphic elenent 850 with an associ at ed
graphic object 857, a video clip elenment 851 with an associated video clip
obj ect 85§ga&ﬁ@éﬁﬁﬂﬁwéFFﬁméfEﬁﬁﬁﬁmﬁﬁﬁwmfth an associ ated audio clip object
859, or a scri pt Aek®ie piinter %3 thefrtdheOlDistASifd Mat S@tcHEDN] or@bmecto 860 as
shown in Figure 28. ) e h a backqgr oun 833 ichis
used to rec%%ré’ageaf’nﬁf 18%0 R"[%qﬁe nep’k ggm Ptﬁe d 8P ﬁ% Semrgan |gélﬁ" ‘goe 0‘{‘,@0% appl y
to a specrmmtmﬁﬂmut eIenent I n the preferred fornlof the i nvention, a tag
map 811 is assocmtet?ge Wiplihigaeheage sérgémﬁﬁ)sts {rRri)eQ li@font,Ne Page to
be transl ated |nto ocations on the page. 4 THE NETPAGE NETWORK I n a

pref er r ed BRBBAHiSHIon seven ky lbaa‘b"é’p]r‘fétf%‘?rl@r E’B‘ﬁlé?"?{‘sgesd‘f"?%e 8?"%?“?’%‘35%%3“5 et of
net page pagawmsnkyﬁf&m&mahmea@mgmmmmgrstratron servers 11, netpage ID
servers 12, netp P i Qn ryers, 13; t ubl i ¢ t|o servers
T4, and net page. S arbEahh 38 RELY Shey by 1EBA0R URL Wbl i

I nt er net, BAUBHETASIhasERYulevly:-Padked, qqéﬁlp]alyelﬁplegﬁt@sersamrwngewwm@dy is a

server whi h, sﬁr%ﬁ:q{r)gzzinﬂﬁlsﬁ bik SR L% Qﬁﬁlﬂﬁ&ﬂovﬁsaeﬂﬁﬁlber P REE, Scelob biBSthe )

appl i catiops .and pu tions, and t ut | zes varioys networ
activities °P?mﬂﬁﬁ?ﬁﬂﬂf cﬁ?@?’ﬁ@@?sm‘ﬁﬂp%ﬁéé? ?%pﬁ?ﬂﬁfﬂﬁwgg ¥ behal f
of aut hentdeveatad thd pegegerva, @applhd Eairovided dirdcgniaacicipay Spplikice aleh @s qoﬂama'g«jes
hand“”'t'QQm&PﬁQQBb&hQGm&&&Mﬁ%?&uﬂ&ﬁhﬁ&é&r'bed above, a netpage page

server 10 ‘mai Atains persistent 1nformation about page descriptions and page
i nst ances.-The nEYEMEBAGERAINIBR k i ncl udes any nunber of page servers, each

handling a SUbseffhdlfetpﬁ};,%gﬂntbrﬂﬁ)Tl @s%@ﬁphaxﬁbﬂzﬁi@hﬁr@ﬁﬁ&d wE (hY QEtpaat @&em&t ai ns

user input_val ues for each pa i nsta such _as net printers

send net g8 "FRIEC OB FEH Tq‘g a?‘ir: a8 %P%‘B?l {a’ep %?b%éja §§?1%rpr‘m€'ﬁ[ %age

server |nUedpnemsdahyﬂsm@hmﬁn@m@kvmehaWNkemh@sthMdescmﬂmwm@WMQMmmhe

correspondiig.Rade. A netpage |ID server 12 allocates docunent |IDs 51 on

demand, and provrdes | oad- NPA096- SG 18 baIancrnP of page servers via its
°

I D al | ocati on scfieteffomnidseitn sdesepiFifynedpes js @en-yqipsle) prmopidie mjpageriBtt ed Name
Syst em ( DNSptpindro peisibiert Stbragel 8s fafSQhubLis cohceRIdPAGRetpages thldobfhidrnNapdghe net wor k

address of.t IS net age server h h rr.es ndrn e
o ore o el AELARGAL.ARDG.R Y Bhe DA bl G BRI TRRR0 e R0
interacti \ﬂeden@tifmégef partipilar peftapamigters A

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 texi and image
objects which populate the pages. Because of personalization, page layouts are typically specific to a
particular subscriber and so are pointcast to the subscriber’s printer via the appropriate page server.
Text and image objects, on the other hand, are typically shared with other subscribers, and so are
multicast to all subscribers’ printers and the appropriate page servers,

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

Once the printer has received the complete page layouts and objects that define the
document to be printed, it can print the document.

The printer rasterizes and prints odd and even pages simultaneously on both sides of the

sheet. It contains duplexed print engine controllers 760 and print engines utilizing Memjet™
NPAD96-SG



net page publication server 14 is an application server which publishes

net page docunents to netpage printers. They are described in detail in

Section 2. Netpage servers can be hosted on a variety of network server

platfornms from manufacturers such as IBM Hew ett-Packard, and Sun.

Mul ti pl e netpage servers can run concurrently on a single host, and a

single server can be distributed over a nunber of hosts. Sone or all of the

functionality provided by netpage servgrs, and in particular the

functionality provided by the ID servér and the page server, can al so be

provided directly in a netpage appliance such as a netpage printer, in a

conput er V\B%Qdégqoéﬂ,thlw@@?f'a | ocal network. 1.5 THE NETPAGE PRI NTER The

net page printer 68lprinfingaitocay pbrsam oLtwalilb@tplddStabRQiagdriesnl ofipapddebdigtiongt page

system and [in n e nt n n nd yiha subscription. Each
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menory, th netggge rinter contains no persistent storage. As far as a

user is colitRPHEYS ndepEnsessrk is the conputer”. Netpages function

i nteractivel y acprosssspaededhdRiprning have khe bft@n hglript taf viidpdR dbssiptivelblibied

net page p . i j.C rinters. The
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page | axéout S, anfl ol ﬂ&ﬁa?@bﬁ%t&éﬁn@ﬁdpaﬂgﬁlﬁﬂ%hee@mfﬁ%ﬁ tMMPa @%@%%@L@f t het
pages. Because of personalizati.on, page layouts are ically specific to a
parti cul arp@%ﬁéﬁyip trOHQH’&?ressé’ecé"Ih%eg5‘5&?1%@3@1%@}8’%?%%“%%%&?P‘pr%fP LBt %t er via
t he appr opwuifat &ppagbuspersaeleast o egttiliggrchempmoeheodji@atap, forearhbireaydrethehand,
are typi C%ﬁ Yoa R®Y %ﬂicﬂ‘ﬁdésﬂibgé BE TagSHRS GlHeRS bduand ka SO p & dd%ﬁﬂleﬁﬂ ERghest 0 all

subscribers™ printers and the appropriate page servers. The netpage

publ i cat i otisosiaEd with thah fecipentss thapthe dasypretit tage pavbe srreetydiisireied cont ent i nto
poi ntcasts and nHiglrk QaGés. hddRge Frxee chds Rigglzherepatingd gagtreRfed qfelogusaent ' s
page | ayouts,, .t rinter kn ich nulticasts, if any, to listen to.
Once the p??%1g$%ﬂg?@§gcgfﬁgﬁqrﬁ%%%§ 5°e %m%age | ayouts and objects that
define the docuferferted epwdimenif e netbage pranter py despribad e grdate (dereihin, Sedfiee 6 pr i nt er
rast eri zespaRdwia! Lidbse n¢h €ygn pages sinul taneously on both sides of
the sheet, |t contains duplexed print engine controllers 760 and print
engi nes utTPﬂzin&GMEﬁﬂﬁTQﬁ%?s NPA096- SG 19 print heads 350 for this
pur pose. The pri Mhd RRGagers@EasEn Gl@fis wSing prititers nivde GRICOBHAL ABbeSH GRS printing
rast or | 2at Al Qs PRAREISREL AUQ Serpa B0 iXPANS) Q0 ARGRLN' LA, Pag
i mages. The raster | mage proce Sor fiﬂ COrisi St & OfF one o~ mor e

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

characteristics:

. photographic quality color printing
. high quality text printing

. high reliability

. low printer cost

. low ink cost

. low paper cost

. simple operation

. nearly silent printing

. high printing speed

. simultaneous double sided printing
. compact form factor

. low power consumption
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standard DSPs 757 running in parallel. The duplexed print engine
controllers consist of custom processors which expand, dither and print
page images in real time, synchronized with the operation of the
printheads in the print engines. Printers not enabled for IR printing have
the option to print tags using | R absorptive black ink, although this
restricts tags to otherw se enpty areas of the page. Although such pages
have nore linmited functionality than,jRprinted pages, they are stil

cl assed as netpages. A normal netpage printer prints netpages on sheets of

paper. Mre specjalised net printers print onto nore specialised
surfaces, such a OQ‘I’”B‘EFé%aTﬁY E’gﬁlarg?ﬁé’F‘FW Ié:Fh“g]ﬁ%?’;Lg%/atuson’Fse FeLgerisife  surface type,
and supports at Teambleongroduatpntdf ptings sithdese chamaridtiende picagt smpcantfias each
surface ty lR4 Lch 5 i iLl.ing sch
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that the d@behfesieclesy theyscarprityeagdidlerinthyads febergid apiag] micriclseromeghanittbus t he
net page priyftdy (MEMS Stedkh@A afurt 87 | s86ksi N@indé 'Eﬂﬁtﬁg <le@bRt306 of Af REAEEM ON

mai nt ai ned b egi stration server | | _on the netpa nefwork. A preferred
enbodi mntpnﬁﬁ‘ei%hthe%@Pﬁ lmeﬁfné?rp‘irﬁesdg?éﬁip g Flﬁm%‘ltsgﬁ? & togf 4pO qpﬁ Secti on
6 bel ow, medwidth dimdexepriner. t ThisFpgper eisukantousiy piiBs cvbn,Smdgedile reibtw] iaBl; iand heads

The net pagge3¥Shie R £l SP& aifiotts dGukidit ers made with a wide range of
digital printing_ technologlies, 1ncluding thermal inkjet, piezoelectric

i nkj et, |aser el EbanBpeslengtapfhs approximitelt h@pisrontepgelyey mifres widedmayons uner
ac;:ept anceof tlieke ﬂrﬁti@&&txéh ' ﬂb&riefohhsatonasﬂiedﬂaﬂa@aﬂoil mﬁi ﬁéﬁﬁpo%te@bgi(]lsgéﬁgbété)l quality
color printi . Q hi qual ity text printing O high reliability O |ow
printer co%af]&gﬂ“oﬁwmlgn %é’br%iﬁs%‘o Sgwnbaper cost 0 sinple operation 9 nearly
silent printing Majohtlghenyrof tht priging plereait H0sirentht tarrie 3Ws the oergke einmsi0detle pri nti ng
a compact foniMhAkd: 854, Chel RWiPRIE0s, GRNEI Bl Bm DRI verZn R PRI SRS | NT T

have the foll ow ng 20 _ ) )
actuator beam pair 308, the passive actuator beam pair 309, the active actuator anchor 310, the

passive actuator anchor 311, and the ink inlet 312.

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

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

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

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

While printing, the printhead CMOS circuitry distributes data from the print engine
controlier to the correct printing element, latches the data, and buffers the data to drive the electrodes
318 of the active actuator beam pair 308. This causes an elecirical current to pass through the beam
pair 308 for about one microsecond, resulting in Joule heating. The temperature increase resulting
from Joule heating causes the beam pair 308 to expand. As the passive actuator beam pair 309 is not
heated, it does not expand, resulting in a stress difference between the two beam pairs. This stress
differcnce is partially resolved by the cantilevered end of the electrothermal bend actuator 320

bending towards the substrate 301. The lever arm 307 transmits this movement to the nozzle chamber
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No comrercially avail able printing technol ogy has all of these
characteristics. To enable to production of printers with these
characteristics, the present applicant has invented a new print

technol ogy, referred to as MenjetrMtechnol ogy. MenjetrMis a
drop-on-demand inkjet technol ogy that incorporates pagew dth printheads
fabricated using mcroel ectronechani cal systens (MEMS) technol ogy. Figure
17 shows a single printing el ement 30% of a MenjetrM printhead. The

net page wal | printer incorporates 1689 6 printing elenents 300 to forma
1600 dpi a | ex printer. This printer sinultaneousl| rints
cyan, eﬁf‘ ofhe, ;‘)%ZIZP agefffgm 3t Elovea AR FRFYVERE trehesitionsshions ip Figure ﬂ;%{é his

conditi onencrasﬁsl thie ik pFeissagef foxcidg itk AR cpltbﬂlﬁdnﬁgleebemfﬂausaﬁﬂleluﬂcn&mpﬁoxwlﬁﬁt ely 110

m crons | %% :ﬁgzzfy ré%nqse ﬁlat g:us ?lfG ﬁtogle Eadil; bﬁé%rﬁ% sgtfa%ggtg.g S are

formed on asilicon 301 I ncor por tes
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el ement 3QBinthFKdn trecksctioedts She BiGieidshas Kovws ofiibtirdigiatd rpkinting @lekrea(d0y show

the ink i anki ggg';) S S shddi Rhetiensd 4ibcon vvafer 301. Figures
19(a), 19(1%1%nd 15 1 rtﬁﬂw th es%ﬁgee#[gt |eng cyclle of netrM prl nting

el enent 300. Figlf lémti‘éfbafm%lﬁw%c%@eawbégd&éﬂ%g Oﬁagtr%a&ﬁzzlﬁg%tr% #3R% reni scus
316 pri or atttﬁbhm folicl pRigthend sitRkate mlopirehch nbitle 303 theRtivh BR@spbillide WBzzRGZH €

chanber n at i nk SCus 16 and at, t flLuidic seal
305 for madho Le13'[3\f}veen g%he %g}iz e c ets 56 ﬁrgcgﬁl Jel{t e mz?e élnhr?gpf 3%1| %1%06
VWi | e pri riepongng bldgked py P%Wﬂf@adom‘?@sieém titgradeiy 1Sd11191?qdlﬂbwb§le gainktsf320mit he

print engidaeoftﬁ@mzﬂ@gda@rhoteedﬁﬁg %eﬁtpr&EdtWﬁgfﬁhmtme hahehgs the data,
and buffers th%ﬁ]‘gta to. d |ve tﬁe ectrodes 318 of the active actuator

beam pai r SFO% "MAPLPPHLEES an el ectrical current to pass through the beam
pair 308 f1é aboTite Metpage Renosecond, resulting in Joule heating. The

tenperature | nor SaSg.aab g of ROMARHLENRILLNR, PRUSER G BepR Palr 308

to expand. As the passive actuator ‘Nea i't does
not expandmbpdded gopyraligr |34, ig alde Pé&@“ﬂﬁ@f@?@ﬁ&bp%@@vvé@rﬁwagwa preimmgpai r s.

This str eSsSnsordeﬁeflﬂﬁg@ raga@orhssa PAL-Jede@deh e FEERUVAH ab¥pploPicanBlh beMR EBGnend of
t he el ectr g er mal Eg a%%t “%Lgrd 32 8 bendi %%{lﬁ?olwar s the sybstrate 301.
The | ever %f %"fmf& PEh SRRt s Ao Eo BB Aot BT 3% PR [5t§dp sense

when the nib is in contact with the surface, and the pen is able to sense tags at a sufficient rate to

capture human handwriting (i.e. at 200 dpi or greater and 100 Hz or faster). Information captured by

the pen is encrypted and wirelessly transmitted to the printer (or base station), the printer or base

station interpreting the data with respect to the (known) page structure.

The preferred embodiment of the netpage pen operates both as a normal marking ink pen

and as a non-marking stylus. The marking aspect, however, is not necessary for using the netpage

system as a browsing system, such as when it is used as an Internet interface. Each netpage pen is

registered with the netpage system and has a unique pen ID 61. Figure 23 shows the netpage pen class

diagram, reflecting pen-related information maintained by a registration server 11 on the neipage

network.

When either nib is in contact with a netpage, the pen determines its position and
NPAQOB-SG



NPA096- SG 21 304. The nozzl e chanber 304 noves about two mcrons to the
position shown in Figure 19(b). This increases the ink pressure, forcing
i nk 321 out of the nozzle 302, and causing the ink neniscus 316 to bul ge.
The nozzle rim 303 prevents the ink meniscus 316 from spreadi ng across the
surface of the nozzle chanber 304. As the tenperature of the beam pairs
308 and 309 equalizes, the actuator 320 returns to its original position.
This aids in the break-off of the ink droplet 317 fromthe ink 321 in the
nozzl e chanber, as shown in Figure 1&? The nozzle chanber is refilled
by the action of the surface tension at the neniscus 316. Fi ure 20 shows
a segment FEMHOBrIHINELG" 880, The AibHS ABET5A fe® BT it 2 il P fe 8P it he
print head in@rptelkd rélativk tanh efrd3hobd totlhﬁca&a\ﬂeﬂler(mg/pdnclarﬂpy o2 X@waT) Thisrullbdiea

pr i nt head) SURERSPRER Boet R SUSr v sty sa B A e ¥4 BT RbH TR hoad 1 n
t he di r ectinyrmaggpironT petynrk. ﬁvﬁ@@@rm&ls f@ceripgoptursfl aﬁ neoatimypuyivalpg @dllcp*r st i ng

el enent's 3@0gn dfhhidd drAGiedahife 1Sbeef@dOr s or types of ink supplied by the ink
inlets 312. To protect, the fragile surface of the printhead during

operation, a nozZl%erdHrEFaerosEgha i Srievipipnpiia gibtos HeePise PhiTHERY B ubst r at e
301. For %@hﬁﬁﬂsﬁéc&tﬁ@ﬂa&d’]%@fh&pa@c o @fervRRppordieiip. nﬂa:zdeemgueafed taghed e 331

t hrough whjch the i | &t si.ake, [l T, gyard hol es
331 from Eoktfr:lﬁgIl BF QI% n&’ élp%{o?? Iy IEaggfrmsn t%r(ﬂ’o?‘%%&s eglve g tortaorf tered air is
punped thr%@ﬁtagh'é“hﬁiliﬁlomeemm@g@e ren dptics diithqygh @h@slﬁ@lzfzﬂoéﬂwéﬂld%@lﬂles duri ng

printing. wkQoRrRMadRtnd @gdéﬁa@ Jnrtsmagé ¥iikVersclf REpdRRaA 16 me W lste it adf@dd €d Whi l e
the printer ISId e a Pen The active nsi ng device of the
net page. syRPHTFEE il Fgh gl Yo mgie BHIRGLERG PooBieadne

control | erredgdiioni s able to capture and decode IR position tags froma page
via an 1 mage sepgaf qn%r!éﬁm}ef{@&lﬁetp%g@a?éjéapﬂuéd% assgljle'sgfsﬁ'Flég & HEM GRisRG é" ded
with an approprlate? to permt sensing near-infrared

wavel engt h¥duens offncesampedpen posiigisen gis page) inifiaeddiy 2 pfrh@wg yetiand soarlstsi by t o sense
when t he rmbsubssqueﬁt psrpwptea&lt Arbil id A0 ta3EUdfWakE @he pAB IO 56T tR@APAS wadabwar he Sense
tags at a suf I ent te.to 1%Eture human, handw i ti ngﬁ%ﬁﬁoﬁ at 200 dpi or

greater and®l CY & Whl A PE Pyl HTEPRRCES SA eSS T TSRy’ ben is
encrypted and w E@h@stsigy perr haasamutrtredel@ceont&ié aprotigiedewitl( wrallyeise the tuger iton) , t he
printer or,bas&o %)%Q-Eésgr&pérﬂfoﬁregr Bilel sElQ:nBJ‘@nﬁééh?hpéM b ol RRRGEm b QisdaftSe (known)

page structure preferred enbaodi nent of the netpage pen_operates both
as a nor medlSAdeRIcH §mp RRop e cumet selectiop dresrbatarsgion gt Sragt weancer feonsise Rf ng
aspect, howener t,ecehﬁhgilﬁltmmeﬁle S&paired t}frﬁifgh tms pdilgelzttlhem e bpRgeund slyssdifampa@ a

br owsi ng SI¥1% ?e%retg&'l lg a.t% zg?hc\é\{{l]o% S?EHJIf {; ann r otnce 1?' g sugmlttfcp tto eax'i %)gﬁ(‘ﬁ{lorl!lt\f% ase gc Each

net page pen is e netpage Sys |q?1ne pen I D
61. Fi gu_rehynf‘o*hf_éﬂhmmtlhe net page pen class diagram reflecting pen-related
i nformation mai nkahp&thadyeued: SRS T18d ik BB nid BLMBIified by BOpeh RANNGHNA Bthe

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 style 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 defauit
nib style is the nib style associated with the current nib. Strokes captured through a pen are tagged
with the current nib style. When the strokes are subsequently reproduced, they are reproduced in the
nib style with which they are tagged.

Whenever the pen is within range of a printer with which it can communicate, the pen
stowly flashes its “onling” I.ED. When the pen fails to decode a stroke relative to the page, it
momentarily activates its “error” LED. When the pen succeeds in decoding a stroke relative to the
page, it momentarily activates its “ok™ LED.

A sequence of captured strokes is referred to as digital ink. Digital ink forms the basis for

the digital exchange of drawings and handwriting, for online recognition of handwriting, and for
NPAQJ96-3G



network. \Wen either nib is in contact wwth a netpage, the pen determ nes
its position and NPA096-SG 22 orientation relative to the page. The nib is
attached to a force sensor, and the force on the nib is interpreted
relative to a threshold to indicate whether the pen is "up" or "down". This
allows a interactive elenent on the page to be "clicked by pressing with
the pen nib, in order to request, say, information froma networKk.
Furthernore, the force is captured as -3 continuous value to allow, say,

the full dynam cs of a signature to bé verified. The pen determ nes the
position and orientation of its nib on the netpage by imaging, in the

i nfrared SRR YFHfplicRelsigmaires) 93 of the page in the vicinity of the nib. It
decodes the near &hdpek 8gvigled andiifanifs @igitdl bR tBShetpagepriakr did eshok-Rngeldat i ve t o
the tag fr h bserved .per.spect | di.stortion.on the, . ed.tag and the
nown- geonil IR REREh il B5Y7 BRSbY fr e b Hfihed Bt IRGRT " e
tag may beeningsionbeiopalsays fiuseedon gpaian syentyo epure fireelplapding iy tiepyters el y
proportional to i hefknH (ﬁﬁef-rm@oiaﬂirﬂ’é;@guﬁfe@(a%'iﬁl'h&nn sl ddndoRNwhish qui te

hi gh, exceeding the _m ninumresolution required for accurate handwiting
recogni ti off® = SEEIY & PSR & P o) Eoniingont Tt te VRFR e BPt PG A it j es of
strokes. Aaskpbieinen ngusks anfbufferedsligipienkce of ti ne-stanped pen positions on
the page, initia - t t.he subhsequent
pon- Up_event . A Senfal of cBEREd BHL ik, SAFES THLELAH iy WEBUREET 20
whenever tis@ascpige Draptiaad ey, theviaeteprk, i gl daceelyoimmalerialj whichisingheesn i s at t he
conmmencemeRinmoficaiiiSvidlal S fartidEBClnenet page pen has a current sel ection 826
associated with it

, .allowng the user to . performcqpy_.and paste gperations
etc. The sel ecti 8r?“ife§re‘% F‘%&lﬁﬁ%ﬁﬁt&e P 5 eTCBﬁ%%'eaé?git‘&HztS?f“?ﬁ (’E@E’de‘i&‘[ after
a defined wkfermcepeffiguod 8 tolllle current sel ecti.on describes a region of a page

instance. {% CONRLshse Rierath§y MoSt recent digital ink stroke captured
t hrough t he pen reﬁat?veERfoﬂﬂe background area of the page. It is

interpreted i n akbhedsipiee et ML reqsies die eelatingin a probplian the pand Ohishribe pads t 0 an
appl i cat i ORedb ehtefacE@ithOGEIHD 1. Th P&l it FeHeitapal isGFhd biEME Peni@Bn D@SBsed (L UT I €Nt

nib 824. This is the nib last notified by th en.t he system |n the
Choe of t riere a8 Rttt Fits Sevis i, By ot it Sk o) bl e
i Nk ni b orasgobietechioteractve Kenmgt to 8¢ defermginadiay! andnd@erion efrhe relEae hospienngpdfdo pbras a

current niBakYd Ge St bd Misineki Srab BicAtinD dd ¥ kit o B8 Sifidr A it (bLAY, the pen
by an appli.cation, esponse to the user selecting a color froma

e.g. inr ]
pal ette. THxhe BNt Pass[th G plyfheestke ipt dhefepyockiadiress 95 &e petnepeRpesvier 't the
current nidhichSlalnbie the capbpondich dabd @R 8B0.ACMenafabsntiia (g ebke Witkehpageharvaur r ent

nib style gt Woen. Lhe. st tiyq{fe%ﬁﬁe% LCandRSeaUeNE L ¥, eRr oduced, Lhey, ale.
reproduced In HE*Hib s yl'e w Prwhich ey dret ad’gecf. enever -t he pen
i's within affisgdevaft pageperiantirits opgh.(Faglivictpheei consisttof & onmpent peza fegout mhistaipen sl owl y
flashes i tigesis@ityt)@ netbdgPpagfB@itr [sheoeROM Thpdgs lahdht REFQE SbiR1sShdhAK fnab ! at1 Ve to
the page, tlortlts 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
which the stroke applies, and determines which element of the page description the stroke intersects.
It is then able to interpret the stroke in the context of the type of the relevant element.
A “click” is a stroke where the distance and time between the pen down position and the
subsequent pen up position are both less than some small maximum. An object which is activated by a
click typically requires a click to be activated, and accordingly, a longer stroke is ignored. The failure
of a pen action, such as a “sloppy” click, to register is indicated by the lack of response from the pen’s
“ok” LED.
There are two kinds of input elements in a netpage page description: hyperlinks and form
fields. Input through a form field can also trigger the activation of an associated hyperlink,
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nonentarily activates its "error"” LED. Wien the pen succeeds in decoding a
stroke relative to the page, it nonentarily activates its "ok" LED. A
sequence of captured strokes is referred to as digital ink. Digital ink
forns the basis for the digital exchange of draw ngs and handwiting, for
online recognition of handwiting, and for NPA096-SG 23 online
verification of signatures. The pen is wireless and transmts digital ink
to the netpage printer via a short-ra ge radio link. The transmtted
digital ink is encrypted for privacy and security and packetized for
efficient transm ssjon, but is always flushed on a pen-up event to ensure
timely hantltng M#PS%Sprinter. Wien the pen is out-of-range of a printer
it buffers digit alhypefitk isa niefds of saating raRBLYY to AvBrh@dappltasonfand Bpiedly ticitof over
ten m nutes. of continuous handwiting. Wien the pen is once again within
range of apnﬁgefiﬁegpé)?fenf e’%efpg%’s? ers any buffered digital ink. A pen can be
regi stered with anypalinktomensf84hndeptifisy e applicatipe ¢ hwbich binflesacivationefi the r esi des

i N net paggserRRt MinRMD BAREh @RGP Me hypi1itlab WO hdblicatidn, AnS-aliadfegfle ALWRLET | al
which printer a pen is conmunicating wth at any partjicular trnme. A
preferred "é’f‘?o‘&%lis%ﬁtmd‘Pd“Fﬁg‘eﬁ‘é‘?‘iSiagphd%%raimﬁé]a Prin dreenpelickeratin P Section 6
bel ow, W t descripi@iheheh Gasdl ovhén thypslin idrecoditd as b fatofNEdRAfshrs nNHEIRACRsN. The

net page pr4 IV el at i to a stroke fromthe pen 101
when t he p%ﬂr%%%r&géskénéfﬁt&gasﬁ(ﬁat%rea?lg%st%mgva1%] ﬁltgléf@%gét page 1. The coded data 3 of the
tags 4 is read byheheé pyesnlinkhis rpciveted,sthe gegd Her Eadctreauest ook aRAltatiosuch as a
stroke. Theme@er oalleQ¥olk e bpabkibd  idefuntd sy aaalsdﬂimbﬂ B 64Pad Gic AfpllcaridS SOCI at ed

interactive elenent to be determ nd an indication of the relative

et L ront b SR oL o TG TS p5eee Dese BEOBERT reg iRl cat i ng
data is tr&Ashnt ivedlitke 8¢Shandpelecribehyperlithe 8@, astshavesoFiges 30. Avdegerd! hgpeDNS, t he
page ID 50ca\ﬂj\;{?ptéé§1%m%§éq?é§?fo}e{‘l edtdaamaa&,t Mai?siﬁﬂ%i&ﬁﬁa ﬁifer%d@@to@@éé%gg@fo%ge

server 10 i mai ntal ns the correspondi ng” page 1 nstance 830. It then
transm t s PRalinksplyie the eorierpanding damdthe pplicationf A gefptiop hynsrlifeibmigs ey pprapt

i denti fi edsclettioR B tRddpplicaon SIF the k@rentlséigfior Jdgtaipy 4 sMgRFwobBYeca b @@ dyt R, t he

addr ess o&eghﬁ a{i(%lrgvan%mga‘gel server jﬂg ii s cactae. Each .Q&tﬂ?aget c,;onsi sts of
a conpact PaFRPAYIHY THAT ACSFRREC IFEPLY SV EF OBy TR BAE YRGS &by ver
(see bel owyhichTiherpager 4 tmapdation ingf ediffer¢nd lapdwpgecEash dypefinkasrd impigasterized bnt s and

pi eces of LeXhfordMBH i€ @bhedh BE sh1&hisEWere on the netpage network. Wen the
page server recejves the stroke fr,omthezpen, it retrieves the

s . It he page
description to Wi t¥FeiPRing hyperlink dusingecho2 reopids @ dRBRHIPhER SWAThicH © g"ment of
t he page dpsdificitpiht paae inkincsbif ke therbb@Flme Gktance aglpbard, Shetth¥actiahiDecah Gledtifit er pr et

the stroke_in t text of . of  the relevant el nt..A"click" is
Lot oke wizegt{iE GG p Bl 16, e kit Loft, Sng SuSE S bmanline . S e
subsequent bypenrchpinpapgiideiianen hehelf pfdhchisdress t han sone smal | maxi num  An obj ect

which is activategt @Men@-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 1ast form submission
is included. The system includes an effective return path in all hyperlink activations.

A hyperlinked group 866 is a group element 838 which has an associated hyperlink, as

shown in Figure 31. When input occurs through any field element in the group, the hyperlink 844
associated with the group is activated. A hyperlinked group can be used to associate hyperlink
behavior with a field such as a checkbox. It can also be used, in conjunction with the “submit delta”
atiribute of a form hyperlink, to provide continuous input to an application. It can therefore be used to
support a “blackboard” interaction model, i.e, where input is captured and therefore shared as soon as
it occurs,
1.7.2 Forms

A form defines a collection of related input fields used to capture a related set of inputs
NPAQ096-5G



click typically requires a click to be activated, and accordingly, a |onger
stroke is ignored. The failure of a pen action, such as a "sloppy" click,
to register is indicated by the | ack of response fromthe pen's "ok" LED.
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 associ ated hyperlink. NPA096-SG 24 1.7.1 Hyperlinks A
hyperlink is a means of sending a message to a renote application, and
typically elicits a printed response in the netpage system A hyperlink

el ement 844 identifies the %Elpl i cation 7% whi ch handl es activation of the
hyper | i nk, "8"§ A AR AR PHEI) FEFIFHRED CREPRIFHPT cat i on,
an "al i as so#gué preglim fuludigy onhkgter. asks the systemto include the user's
application alia A I tion

whi ch is used V\/nﬁﬁ!"Bhggé_’ﬁ a%r s gle éﬁlp% rule@%?%gngénglg&g aI\t/'%{r?llgméiy %)gt?l%%{o%gr s in

t he user' sofjfrgipg figld ey Sﬁ%/ﬁéPWIWF@H‘@ISéﬁ@ﬁFSE@F apated inglatea i 4 fermskhemmpiss n Fi gur e
29. When aorhyspedrliikia Knstafice@ €101 Mﬁ’&l@:dm'esﬁdﬂ@ 1PBE BelS SEMAFs BE00SBe Brrh OHMESNd L O AN
application somewhere. OH tlhe:ﬂ ﬁo he a Ilcatlgglls |dent|$%§d by an
appl i cati of"¥'f§ % 20 AR up Bl ¢AP bR ‘TpﬁT &1 e S8 W B iR TIrad R

vi a t he DN&mefthBackfigd ealitchdceds mp)tpénsmgfamytpdarlmmk&fomgmaie Ithyquiel dric 0K S 863
form hyper;!u&r@#ﬁﬁmﬁﬁépag@snﬁm% SablAPLAYRELENSSH4, as shown in Figure S0. A

general hyperli can | ment a request for a |inked docunent, or may
sinply signal B?Céfffévlé#taéceﬂ@s #statesy §7& phich indigpten whetherethq Torsk s @efiyprifiogent he
corres ponouumgnédowm biOexpifed. A Hhi i€ adummhen/ﬁrss Bl Acmmméaﬁfeé frédén SAEDIIE s t he

current sel egt,i ntothea icatio the curr ion ontalnsa
si ngl e- wor oﬁnﬁ‘fe adam eSS f“bmﬁg‘i MET ) i s ‘E”ﬁsé"“é‘ﬁ%ef‘l“gsnllafg @‘“ \“’E
si ngl e- pagés m@uncem itsg‘submngeltahettrmp eﬂtsbxfmabﬁcwsmlﬂ vhan tiielveer ookeex toid n whi ch

It appear SgmPkesd firhdPdlpflatehm fAELcofmdl A ERkpile AR AT Qe BRGNINPREL | K type
is characterized by what information is submtted to the application. The

cor r espondi°f¥§ eﬁif'ff@rﬂﬁ TR’ ﬁ wedilicd Utimeg IV hils digform i5 aqtive farm bl 2lqyed 5onghi ch can
be speci fth@ugha firhevh2hg@ot atiSt BRGRaduAptikd i@ Imengrhylp 66l B33kof thogtedmCRgAppears.
The U ansagihon vh R e roli8ohrPRERLEL, HRLE L0 LS,RRRLLGAL On, T or
exanmpl e a " shoppi ng car 3|ng pur c ases Ao nt alrhad purcha5|ng
appl i cat i ofarsoyhe g s is@pt aptfye OIU%E?H s rEjaeieds 3nd tingiqad ehigits apionn Hiates rfwerh s current

sel ection 826 i NEah$&hEEkhLQNs Qéé&?a&e'd'(&l'@ﬁ%ﬁ M@«tfb&mnstanléa%e&v)é@h&mlﬂ gl udes the
content of the associ ted$o 3%3%868 ta orm hyperlink activation,
.%t 1 8 a

al t hough ¥ Agier Ft?ﬂé St‘ﬁ@l“f‘ ‘F]T’PFB iQlag e pegpff v i nput
si nce t he tasdixclided fros ulmnaicksi on | s included. The system i ncludes an

effective retur ”Aﬁ’ﬂ%ﬁg éé J\%%ﬁje({]aswaggﬁrdﬂ ﬂguﬂ&k g2 Lsﬁs% oL 8 %t D{%%Mn'xp@%ﬁﬁkegr oup 866

is a gr oup el enent an assocCl ate
Fi gure 31.stmmed4) epluel Wodiresisisiof @ aejtef ergd ioksss §7= |Feq¥éﬁ9kelcwwwﬁ@f BpBab, t he
hyper | i nk @¢kéamped pen positions 876, each of which also includes pen orientation and nib force. The digital

ink class diagram is shown in Figure 33.

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

A checkbox field has an associated boolean value 881, as shown in Figure 35. Any mark
(a tick, a cross, a stroke, a fill zigzag, etc.) captured in a checkbox field’s zone causes a true value to
be assigned to the field’s value.

A text field has an associated text value 882, as shown in Figure 36. Any digital ink
captured in a text field’s zone is automatically converted to text via online handwriting recognition,
and the text is assigned to the field’s value. Online handwriting recognition is well-understood (see
for example Tappert, C., C.Y. Suen and T. Wakahara, “The State of the Art in On-Line Handwriting

Recognition”, IEEE Transactions on Patiern Analysis and Machine Intelligence, Vol.12, No.8,
NPAQSB-SG



associated wth the group is activated. A hyperlinked group can be used to
associ ate hyperlink behavior with a field such as a checkbox. It can al so
be used, in conjunction with the "submt delta"” attribute of a form
hyperlink, to provide continuous input to an application. It can therefore
be used to support a "blackboard" interaction nodel, i.e. where input is
captured and therefore shared as soon as it occurs. 1.7.2 Forns A form
defines a collection of related inputzgields used to capture a rel ated set
of inputs NPA096-SG 25 through a printed netpage. A formallows a user to
submt one or nore paranmeters to an application software programrunning
on a servef A8k m 867 is a group elenent 838 in the docunent hierarchy.
It ultimtely coAtsBhduge ficldial an Bdocibtat digitiadgnfrirelahe @R AEshdver iBBiBure 29. ey M

i nstance 8 epr nt s r instance of a..for | si,st.s .of a set
of frod i SepLELERER Baiel BuEe  hDR AN ey Pt S riplos EULGhG o 0"
form Eachth§ pveiegof thapsn.and e digitad signatugesod dhejcontengiofithy fomn & hichisdisld it gagds depends

on the typen@fed Ae 26@hddas BRHEdNFallid. Ghddigil SRRt is ERGRed hsflz Ghe\iRh WRr¢ €COr ds
i nput throu articul a tgrl ntﬁd forminstance, i_.e. through one or nore

h a ]
printed nelPAYBLPUFHEY PETHA 1 fhg AP lgioyPhithores BhEth Crlire Begiire B84t h f or m
i nst ance hadladstmtt (e BY 2xample hmbrrich, Ra b@lSG. Whetid) BAutdniadc Sigwanrd Berificdibn/ e,

frozen,  Subifd flaabfhbel oo SRS e Al QIR ACLhYS ERshy TSt printed. A

form beconmes frozen once it IS signe for cones subm’tted once one
of its subni ssi oft felfstement iydaddam i ity ciddeny ettiiperivggt. Auddasield daentdppiarot | nk has
its " 3 ub][ri ﬁaveolﬁlfutpai'ztoa«etfctnraipbgétaﬁ%I &ﬁﬁtqm Atca‘poi]g]m.meﬁ&m&n\a%amémﬁlg v%lti@wﬂiéﬁ@é’_ i nvokes
a voi or eset. form or i cate r.m.page .conmand. orm expires
when the CPoed R FaPdrRAEengiedim SRR ket ®e form s specifi ed
lifetinme. Wil e tHigingbronmasls,achpysgikethorughsinglpating dget@h,lcavadsd be leerguited it hr ough a
form whi chgjspipt active is instead captured in the background field 833 of
the relevant page instance. Wen the formis active or frozen, form

subni ssion is al Peftest theAngdwsitipceispnenition dgpptbmy wotks foplingy (et 3veest Brths i s not
active or dwmaa&MNfitk fed|neoinds), Bhd thastEad” gl @il Sccaf odlptom SikaddpUs peeport .
Each form | ar111§ut1 as)nl %anirg asz%?u%j~o%td1esgett(.la'—£vrié %)cha\{'\z'ic&h matﬂ¥el ftioeli 'gihnStma nC\emS dte rived
fromit, thus gprOV|dP%5 a verS|onyh|§?ory. TS &1 T oWs é?ﬁéﬁﬁtt?ﬁe | at est
ver si on ofa arifepdapeident grajpipe t fhess] Ar writttdspqpdani owdel tof Howdveiiiey sdetbrfticly a
search. Al dendrfdiWherhtithe GRRIHT £ cA%e Hlnglad@lp-fdikis ndisghlt @l 1 nk 873 consists of a
set of tinestanped stroke groups 874, each of which consists of a set of

styl ed strokes 8P®italpnked; i iialed ypeysf 8 segyency of gfokgsy Anyisiroks shighsiag ihen
posi ti ons BphGiculeatdmenfs zudeiiCippatigiao iaclatdas dpai it sirant /hdydsr iderpretatida. f or ce.

The digital . J | Aqr LS 8 i.n. Fi.gur . fi.eld nt 845
can be a c}r‘]né'c%gglgxn%# %}?ﬁg%%%%g]e%tgxﬁgm% :A@T %JI r&lgn}és’gapge%ger at\(/)\,it%gba?kl e mcfe % ) or a
si gnat ur e digielik e The field el ement class diagramis shown in Figure 34.
Any digital ink papfilitiedagniled in the background field is interpreted as a selection gesture.

Circumscription of one or more objects is generally interpreted as a selection of the circumscribed

objects, although the actual interpretation is application-specific.

Table 2 summarises these various pen interactions with a netpage.
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a field s zone 58 is assigned to the field. A checkbox field has an

associ at ed bool ean value 881, as shown in Figure 35. Any mark

(a tick,

a

cross, a stroke, a fill zigzag, etc.) captured in a checkbox field s zone
causes a true value to be assigned to the field s value. Atext field has
an associ ated text value 882, as shown in Figure 36. Any digital ink

captured in a text field s zone is automatically converted to text via

online handwiting recognition,
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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 ficlds of the form, to route the
form to a human operator, on the assumption that the user may have indicated amendments to the
filled-in fields outside of those fields.

Figure 38 shows a flowchart of the process of handling pen input relative to a netpage. The
process consists of receiving (at 884) a stroke from the pen; identifying (at 885) the page instance 830
to which the page ID 50 in the stroke refers; retrieving (at 886) the page description 5; identifying (at
887) a formatted element 839 whose zone 58 the stroke intersects; determining (at 888) whether the
formatted element corresponds to a field element, and if so appending (at 892) the received stroke to
the digital ink of the field value 871, interpreting (at 893) the accumulated digital ink of the field, and
determining (at 894) whether the field is part of a hyperlinked group 866 and if so activating (at 895)

the associated hyperlink; alternatively determining (at 889) whether the formatted element
NPAD96G-5G



obj ects, although the actual interpretation is application-specific. Table
2 sunmari ses these various pen interactions with a netpage. NPA096-SG 27
Table 2 - Summary of pen interactions with a netpage Object TypePen

i nput Action HyperlinkGeneral CickSubmt action to application

FornCl i ckSubmt formto application SelectionCickSubmt selection to
application Form fiel dCheckboxAny narkssign true to field

Text Handwri tingConvert digital ink to Shext; assign text to field

Drawi ngDi gital inkssign digital ink to field Verify digital ink signature;
generate SignatureSignaturedigital signature of form assign digital

si gnat ur e PBespems ¢ ek ClsrER il nclivaee Gf §PY dhe romrsPoRdng Jppeatink:

sel ecti on aligatisyg e mmnaet @mmpa fRR1droe Rypbrlifle hypedding at BaN the agbiviaetioke The
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to a netpage rocess consi st s recel vi hg e fromthe
pen; i dent‘ioffifp??@m%g’fm%%)“”‘flﬂ?ﬁ hgiagbthp ffgtsta%*e%smoaﬂdtuan&m?wwa@saaw ID 50 in
the st r okesigh®ie k&) relitRi d B/dofgpdnding &6datidnd R]GRInFQEWE) t digidl Snathid@nt | f yi ng
(at 887) tﬁetf?d{ rr@tted el enent 839 whose zone 58 the stroke intersects;
determ ni ng (a %8) whet her the formatted el enent corresponds to a field
el ement, aht3if Bagechmren@iomgnands 892) the received stroke to the digital
: Et g]‘: E Eg ]‘:: :: gA‘{a@éeLk%erclmhﬂtl?EB&rﬁﬁdnﬁlgvh{cﬂs e 1536 BohUpL abrfd 1di gi tal

operates directly on form, page and document instances,

A page server command 907 can be a void form command 908, a duplicate form command
509, 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 216, or a get document status command 917, as shown in Figure 39.

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

Since a form hyperlink instance contains a transaction ID, the application has to be
involved in producing a new form instance. A button requesting a new form instance is therefore
typically implemented as a hyperlink.

A duplicate page command produces a printed copy of the corresponding page instatice
NPAQ96-SG



determning (at 894) whether the field is part of a hyperlinked group 866
and if so activating (at 895) the associated hyperlink; alternatively
determ ning (at 889) whether the fornmatted el ement NPA096- SG 28
corresponds to a hyperlink element and if so activating (at 895) the
correspondi ng hyperlink; alternatively, in the absence of an input field
or hyperlink, appending (at 890) the received stroke to the digital ink of
t he background field 833; and copyingzgat 891) the received stroke to the
current selection 826 of the current "pen, as maintained by the

regi stration server. ure 38a shows a detailed flowhart of step 893 in
the proc es?ﬂhth?)'%ﬁk%“ﬁ“ﬁ yaue preservedfbthe pagp eontaing o fFp SF I8 @rbetd foup thethie of g
field is ifpkdaerm@iectbraeed Iisdinl@@:re'teﬂ ds hedupliqar fofm tdi@nshd €A deset Thage cqMnRELSS
consi sts of term.nin a t her th |el x.and (at
897) whet her?‘gl? & PHG %5’? Tk § co}res Oélgeﬁtps %ﬁ’ I‘(’Vlrrtgr ba%(r%rofmmf%gg §§5| gni ng
(at 898) adiscardes. I’iwemgetc@ltaﬁqqe fqimempaﬂaﬁfa@m tbﬂnttlérrﬁertpag;c@bm@éusemtmmnehg (at
899) whet hgr, rbsbGorkd &maﬂdsA%ettpegetstaaﬁ eéndnaa@ oaufcessa%ﬁ@méwntdnnga staths oPRO) the

digital ink to conputer t ext, the help of the appropriate registration
server, antPEEIgaiPAY I(I%Bewwﬂldm% wao BEHVE fro E{heédhﬁif‘t@r‘l‘efl &% VR EHES fi el d

val ue; al t gihrdtahd/idt yardef ay firmd ingnthiad or Bk ofdhet her the field is a signature
field and if so i &k i tal shgnature of the
pen' s onner, ai t A by Spthes W0l Bl s ey BRodl s TUB i
creating (Hﬂe@@th a digital signature of the contents of the corresponding

form also w : h tahen bﬁtg@mg&mé lbeuﬂlﬁwtdsﬁtﬁaém 0:{he§§x%§éﬁr5d ﬁél&lvdékﬁ:hﬁ}gp&ﬂ?el% upe?
owner' S prlivat e nat ur.e refatin e. . correspon plii1cation,
o hsat et Bugas ¢ HEeHin P af B Aat B bRk wahy, Ao AP o5 7 9
Page Ser vetypssio rrafdy didwipggel spatwes appaninebaid orignabiog) wittendenutine edkoimgniaand| ed
| ocal |y by, t.Nne, PAAeRE M EHing LibcessAPELLRS et | Y on form page and

docunent instances. A page server conmand 907 can be a void form command
908, a dupl i cat eAriyplispie dirHmeTHcomgBEa pradupes ¢ @pintesoRy efdhrrramrir@dios doagug@t form
st at us commaae: gﬂ.lﬂ.bacagrdhimﬁelﬁafaﬁespﬂﬂﬁrvw MRE doQhent cBntaifisCHQ torRa A8enCOOMEN
913, a get e Status co 1 icate d mmand, 915, a
reset docuﬁgﬁgnmmm“ nﬁ&gﬂm%s%% ocunémpvmyag §mﬁbﬁndﬁ °%*3s shown
in Figure BgﬁﬂﬁbvmﬁmwﬁmmﬂﬁwuﬂmamdmmeHwn¢ﬁ@qmmmmgymmdwmgmtmmmm¢wwtance A

duplicate &ﬁ&ﬁhﬁpﬁﬁﬁﬂﬁmsﬁﬁ&ﬁédHP@mQQ&&E&QBBH& TN thel) SEARGL aRREAE DEN
produces an actjve printed copy of the current form instance with field

val ues pr eSBRguresetpae @B?fymd]&n%a‘&? ey # et SoecomyRRs doph i 85t dPrament M8 | Ds as
the ori gi eamandaReinGe apsntddielion toh g Wiamh ahihecofréspiitiing) @ochdnginfiake, irdludifg

applicatiop t Lmc rfespo ing forminstance
and then pﬁg ﬁ%ggﬁgﬁmgg?“mgﬁﬁﬁyﬁgﬁﬁmn9wmpnﬁ%%%% rnf?ﬁg ance Wih field
val ues d|scardedﬁﬁmmﬁﬁ%W%F%myméﬁugﬁéwﬁﬁaﬁ@m%¢@Q%G@%ﬂucwmmm@e&mmegort on

t he stat usm@pagt ﬁ@nt;ﬁ@&ﬁfﬁ@f%ﬁ@@hﬂt $REh IrISE BRC6h thi Pzt Behtafeho W oRRI4 Shed i t,

when it wa yrlnted r whom it S ernteg and the formstatus of the
forminsta llows a ménn 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” atiribute is set. A hidden
command element does not have an input zone on a page and so cannot be activated directly by a
user. It can, however, be activated via a page server command embedded in a different page, if that
page server command has its “on selected” attribute set.

1.8 STANDARD FEATURES OF NETPAGES
In the preferred form, sach netpage is printed with the netpage logo at the botiom to

indicate that it is a netpage and therefore has interactive properties. The logo also acts as a copy
NPAQ96-SG



Since a formhyperlink instance contains a transaction ID, the application
has to be involved in producing a new forminstance. A button requesting a
new forminstance is therefore typically inplenmented as a hyperlink. A
duplicate page command produces a printed copy of the correspondi ng page

i nstance NPA096-SG 29 with the background field value preserved. If the
page contains a formor is part of a form then the duplicate page conmand
is interpreted as a duplicate formco nd. A reset page command produces
a printed copy of the correspondi ng page instance with the background field
value discarded. If the page contains a formor is part of a form then
the reset PHYeICRIHRAIEPEEnE R begpafusg @ cary of the pageln the Fass o ademnge PHlohet page
st at us conpratucks p @GBS crfirefbrimNAin (e PRE bf aGecufeliecusib@ sidh 204 tidkBi@r coupon,

corr espondi i.n n incl udi.ng who published it, when it was
printed, %g&&gng%%fstm%gna%g‘??oﬁetogé#’grg% e status of any forms it contains
or is part of. Thee deélhsigele-paggeorniinetirndp pradled diesoilychyethy releeanpeetpess meusual |y
associ at edseMbrd $pedal Ao iincdhLare RAGE B IiBAR e 10%6%%:1@0 HagBcdibSt ance is
duplicated wth iellgqlrvgl ues preserved, field values are printed in their
native for?‘l‘éévI i . e SERTHBOKHEYK appears as a standard checkmark graphic, and
text appears as Iampgset ehi@dimentOht yetrdgetiniadcits asitklshugaditdtdSHapP®atn i N t hei r
original f W 1 i ni.ed by a standard graphic

i ndicatin éssé%ét\eédslésl?ﬁ%“%pg%gotf%?%ﬂ%g%%%g%i on. A duplicate docunment conmand
produces & pri nt¥sebpiptepdontepiioncor r espondi ng docunent instance with
background fi el duvdbiigseplognginigd. |f the docunent contains any forns, then
the duplicate doc n;;ﬁgetl command duplicates the forms in the sane way a
duplicate Torm ctB%Efﬁ HBEE. A reset document command produces a printed
copy of the correspendiungneeounent i nstance with background field val ues
di scarded., If the t Al any forns, then the reset docunent
command resets pﬁ%g?eg%%g%nﬁ_tﬁ(e@%a e way a reset formcommand does. A get
document st at us Tewhramse p5rvisigt aigarghiogh anpaben howpsotse the pemapresysitmat us of t he
correspondi ng docayB&imehtMEbRA GRau ihdMAbE DB windecRud! | shed it, when it was
printed, for whomit wa rinted, and the status of any forns it contains.

| f the page servpé‘tntacc(??ﬁfgf’i U2%hn sel ected” attribute is set, then the
comand oper at espriote claheppeafgdormdent i f i ed by the pen's current sel ection
rather than on the Hage . 6AMahkng the command. This allows a menu of page
server commands to be printed. If the target page doesn't contain a page
server comand ef*dffment fugstiop f§dnitinted by piapls grepsing dhe Swion and thep thiehing amtisen t he
(r:]om(;r}al_nd i Eofiﬂgmaa?ﬁm. e ﬁmlo&" laabduaau GARatBY Whol fiBlisadant inﬂaagli:@:ib' SRACH b

andl i ng .emhe ng t rel.evan a erver comand elenment in a

hyper | i nke%h‘be{%g’uaﬁg{o %mf)ngdvémnslg‘?’a\?éébs%é%ﬁvg néléte‘j[eaﬁégofi‘?perl ink associated with
t he hyperlinked Greoupageartverk dirbrtary ellowvs the jurpg tt aeizgpat)e hiserclyesf podivsiamd. A page

server COmpRRLli&l 6B henkotk. s A6 QR rdafive] thSuser Vol lAMhe rRiphde nBWER <08~ Sfloer A Ni dden

“yellow pages” and speak to a human 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
“vellow pages” service fee. 7

The help page is obviously unavailable if the printer is unable to print. In this case the
“error” light is it and the user can request remote diagnosis over the network,
2 PERSONALIZED PUBLICATION MOBDEL

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

In the netpage system, the editorial content and the advertising content of a news
publication are personalized using different mechanisms. The editorial confent is personalized

according to the reader’s explicitly stated and implicitly captured interest profile. The advertising
NPAQS6-SG



command el enment does not have an i nput zone on a page and so cannot be
activated directly by a wuser. It can, however, be activated via a page
server command enbedded in a different page, if that page server comand
has its "on selected" attribute set. 1.8 STANDARD FEATURES OF NETPACES In
the preferred form each netpage is printed with the netpage |ogo at the
bottomto indicate that it is a netpage and therefore has interactive
properties. The logo also acts as a cqpy NPA096-SG 30 button. In nost
cases pressing the |l ogo produces a copy of the page. In the case of a form
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For each publication, the reader optionally selects specific sections. Some sections appear
daily, while others appear weekly. The daily sections available from The New York Times online, for
example, include “Page One Plus”, ‘“National”, “International”, “Opinion”, “Business”, “Arts/Living”,
“Technology”, and “Sports”. The set of available sections is specific to a publication, as is the default
subset.

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

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

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

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

precedence over their biological age.
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"error"” light is |lit and the user can request renote di agnosis over the
networ k. 2 PERSONALI ZED PUBLI CATI ON MODEL In the follow ng description,
news i s used as a canonical publication exanple to illustrate

personal i zati on nechani sns in the netpage system Although news is often
used in the limted sense of newspaper and newsnmagazi ne news, the intended
scope in the present context is wider. In the netpage system the editorial
content and the advertising content o% a news publication are personalized
using different nechanisns. The editorial content is personalized

according to the reader's explicitly stated and inplicitly captured

i nterest profil eTheprfisles abigh mpksiup Gach Risferorse sstecteh and pripritized 11Y§hepf‘é’r“§%ﬁ%ﬂ i zed
accor di ng eraal it RSiede@ AR BretinRCBY ddial: Sawarel @DGERP Al BlevanPenbscritols iRk
PERSONALI ZAT] 9}1} t§¥bse%51'1s?auﬁtsm%esx%s ayv gn.t o ki nds of news sources: those
that deli VB ReWs Dbl "ONnS 'd those that deliver news streans. Wile
news pubI|catlon@samewaggré@amgdr@mﬂmgﬁﬂﬂe@ymwmwﬁemw@m%ﬂﬂBHMﬁﬁMnt streans

are aggr egahqdmg a&,,!nsa ro¥icRs Qﬁ%a%%ﬂﬁ%@ﬂ? 1085 1ifnAER R SRHAN NS HHHEVYS:
aggregator. News publications typically correspond to_traditional

newspaper scoﬁarﬁ’ﬂfa‘r‘l"é\ﬁé‘%ﬁ‘aszﬂnﬁfé%w“h ﬁ?\ﬂ‘ﬁglbéﬁoﬁ%ﬁéheﬂq"gélﬁé’m@ﬁnmﬁémﬁﬁﬁf?“ BRY%ari ed: a
"raw' newsanfee® @hdide Q. AliBEWRG SdNIVdd0) Smakihg QtawokcOlikily SHat reqders &ill Hotherab swea: Wri t er'
colum, a Jﬂgc'ieend' s bulletin board, or the reader's own e-nmail. The net page
publ i cation séerver supports the publication of edited news publications as
wel | as the aggr é&giales wrh dich mgpriticplapd phewtslifeimer arpsthergfyre rpffptiviln gonsidered

aggr egat i QRseARFreIGRGHhE | E&orsE&raf%ﬁdefégto%osﬂa%n@ﬁb@&@é@ sel ected directly by
the reader, the server is able pI ace adverti on (age% over, which it
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bound t oget Into a single newspaper e variou ers o ousehol d
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appear daily, whid&dEHE R %%é%%lﬁ&%%k 3)9&""11%51“ AP VR £ P %\glgthl?ﬁ abl e
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0norw1 tercom T
announcenen Ber Eah algmit SRR m)nl toring news feeds for specific

topi cs ("Al erts" Abgglobal(ivielthe nag@k‘ 9pec1ﬁes 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 situ 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 preseniation. Both text and images are scaled accordingly, and less
information is accommodated on each page.

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

2.2 ADVERTISING LOCALIZATION AND TARGETING

The personatization of the editorial content directly affects the advertising content,

because advertising is typicalty placed to exploit the editorial context. Travel ads, for example, are

more likely to appear in a fravel section than elsewhere. The value of the editorial content to an
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For each section, the reader optionally specifies its size, either
qualitatively (e.g, short, nedium or long), or nunerically (i.e. as a
limt on its nunber of pages), and the desired proportion of advertising,
either qualitatively (e.g. high, normal, |low, none), or nunerically (i.e
as a percentage). The reader also optionally expresses a preference for a
| arge nunber of shorter articles or a small nunber of |onger articles.
Each article is ideally witten (or edited) in both short and |ong fornB
to support this preference. An article nmay also be witten (or edited)
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servers, an advertising aggregator can provide arbitrarily broad coverage of both geography and
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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 proportion of advertising revenue, publishers may
find the change profit-neuiral because of the greater efficiency of aggregation. The advertising
aggregator acts as an intermediary between advertisers and publishers, and may place the same
advertisement in multiple publications.

Et is worth noting that ad placement in a netpage publication can be more complex than ad
placement in the publication’s traditional counterpart, because the publication’s advertising space is
more complex. While ignoring the full complexities of negotiations between advertisers, advertising
aggregators and publishers, the preferred form of the netpage system provides some automated
support for these negotiations, including support for automated auctions of advertising space.

Automation is particularly desirable for the placement of advertisements which generaie small
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format, and a | ocal currency, and whether the localization consist of in
situ translation or annotation. These preferences are derived fromthe
reader's locality by default. To reduce reading difficulties caused by poor
eyesight, the reader optionally specifies a global preference for a |arger
presentation. Both text and i nages are scaled accordingly, and |ess
information is acconmopdat ed on each page. The | anguage in which a news
publication is published, and its corr, spondi ng text encoding, is a
property of the publication and not a gref erence expressed by the user.
However, the netpage Sﬁ/stem can be configured to provide autonatic
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mul ti- di n‘eg}salteoar}gqlue? Erﬂ%;m?o{n?a‘ﬁgl ar%gstde%gb%a&%eabl e advertising space on a

per-section basi's accoun e publication's geographic
cover age, %Be seHﬁﬁRﬂB%lLF%ader ship, the size of each reader's section

edition, egagh reffemabioR#iRIiAg S Ng pr oport| on and each reader's
dem)graphl c. In co ari son wi.th ot her e netag%%“a]lt stem al.l ows the
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pi eces of lisrbﬁleinfobﬂmaoindlu@@ar ately. It therefore allows it to be sold at
closer to jts trye.val ue For exanple, the same advertising "slot" can be
sold in varying roport| ons to several advertisers, wth individual
readers' puges reHebomiiye igagivedory t he advertisement of one advertiser or
anot her, owveral | ;cp&984iMi Ng the proportion of space sold to each
advertiser. The netpage systemallows advertising to be linked directly to
detail ed pr oductpresf'ﬁ?%’f‘% ¥U° and online purchasing. It therefore raises
the intrinsic vallbe cafontiagonady @r pribli¢arion SpaERally publication-specific, and so the

customization information is maintained by the relevant netpage publication server.

A collaborative ﬁltéring 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, couniry, telephone
numbers, are global by nature, and are maintained by a netpage registration server.

Presentation preferences, inciuding those for quantities, dates and times, are likewise
NPAQYE-SG



Because personalization and | ocalization are handl ed automatically by

net page publication servers, an advertising aggregator can provide
arbitrarily broad coverage of both geography and denographics. The
subsequent di saggregation is efficient because it is automatic. This nakes
it nore cost-effective for publishers to deal with advertising aggregators
than to directly capture advertising. Even though the advertising
aggregator is taking a proportion of ggvertising revenue, publishers may
find the change profit-neutral becausé of the greater efficiency of
aggregation. The advertising aggregator acts as an internediary between
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printed docunent wth user interactive elenments, fornmatted I n accordance
with thei rallgWany nipler gfuseitiegse i Fach vasebs e pigHafelulb pringn (2t foartgwhighpesgdial fical |y
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hat . cont BtER “ish e SR PRI Rr'er i sl W e PR MG Bt |l ®and
t he f urt hep pitmfoohaestrsolfantbgrinie A piblgldr dead nptpecpid gheflB ofang partigwlan phingar,tbs | ng

brochure. ;Hgs KBRSk ID VWM Ghegbiig, I Nteractive el enent(s) are printed in
t he docunent and_with which the sensi nq, device is used to interact with the
lF

el enent (s), to PHel B4tE Shsrbyfe o £ gpblicaior i&r terpublhishuti0o e applicalien

descri bed mboke 803 .i3 albiiRdPRGhrint [1Sa 2paifikd lpAktar srothd afer §idkinet bringer. THgs
personal i zat 1 on. of er | i ions reli n.a rtment of
Coer - specirp il el BRRTR: f B8 ot iBbl R0l Bt RS BRBR0 REIRER 00 i ons
col | abor atib yrecifi¢ fq @[sing}g uggndf @ruger 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 earned through publications printed on the provider’s printers. Such income can include
advertising fees, click-throngh 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 820 which is used to accumulate micro-debits and
credits (such as those described in the preceding paragraph); contact details 815, including name,

address and telephone numbers; global preferences 816, including privacy, delivery and localization
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contact details presentation preferences The custom zation of a
publication is typically publication-specific, and so the custom zation
information is maintained by the rel evant netpage publication server. A
col |l aborative filtering vector consists of the user's ratings of a nunber
of news itens. It is used to correlate different users' interests for the
pur poses of maki ng recomrendati ons. Although there are benefits to
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pages pri nbedofma ndena Bgkcifitatly dahih he peticdion bdbsdstia Rpeil fednldé @L@hi-Whisah t he
user is intetiﬂ cting. The server keeps track of which publishers a user has
aut hori zed 1o Brl nt to the user's default printer. A publisher does not
record the | D of Thensditpréat tongeol setectpd Fonttler userh ippluding 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.

25 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
refers, including images, graphics, and pieces of text.

A text object contains fully-formatted text represented in the Extensible Markup Language
NPAQ96-SG



instead resolves the ID when it is required. Wien a user subscribes 808 to
a publication 807, the publisher 806 (i.e. application provider 803) is
authorized to print to a specified printer or the user's default printer.
This authorization can be revoked at any tinme by the user. Each user may
have several pens 801, but a pen 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 IDis ?sed to | ocate the correspondi ng user
profile maintained by a particul ar page registration server, via the
DNS in the usual way. A Wb term nal 809 can be authorized to print on a

particul ar %)p‘él@%'hﬁﬁi"ﬁ’ﬁsé’lle StepshesiHguee BB L) TR sPrailss Aetisagrrd s¥tteht s

encountereﬂnﬂMﬁ@ﬂ@qMEBmERﬁWBm%gnm&)bﬂdﬁﬁﬁ%ﬂﬁhﬁﬁ&j#tBﬁhﬂh&ﬂs&ﬁ:m%ﬁﬁ;nearest
net page print ystem can co eh A nter

or ovi der  adeh g WGk B0 B M E AL o8l ol lBLR 0l nBltns
printed onmmﬂ@wpmme@ekk®MQMm%®@h§SmS@@Whpﬂ@wmbﬁ@&ﬁmgncIude adverti si ng

fees, click-throughyf @%@w @ncsaemfuﬁge ﬁmﬁélzmavaasﬂasu ARGkl gnef ees. |f
the printer is omneg e user, then the user is @ rinter provider.

Each user 3mep Aﬁggm&"%@{eﬁ&‘@? DR mSSE@aan‘fe&tﬂr (ﬁféphﬁé@(y & B8cunul at e

m cro-debits andTmﬂm@dnmsf@ﬁﬂﬁhﬁ&ﬁmﬁhﬁsﬁmﬂeﬁgﬁhheﬂmmaom&g kecedildw

par agr aph) i ek NEJ d nd tel ephone
Pamoor o piR 8k ARk g ok pliR o M p RO REBAT Bk P

| ocal i zat wmﬁerma!:Pm%& S@s@,@y@étobmmge supmariped i d pblp $. Bﬂpdamtmm ar@@mcas 817,
cont ai Ni NGrbesulkdRioremRRAQAREBnRL BRalHEE 818, fingerprint 819 etc; a
handwriti ng nodel 819 automatically maintained by the system and SET
paynment card accounts 821 with which e-comerce paynents can be nade. 2.3.2
Favorites List A netpage user can nmaintain a list 922 of "favorites" -

| inks to useful docunents etc. on the netpage 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 systemmaintains a
history list 929 on each user's behalf, containing |links to docunents etc.
accessed by the user through the netpage system It is organized as a
date-ordered list, a preferred enbodi nent of which is shown in the class
diagramin Figure 42. 2.4 | NTELLI GENT PACE LAYQUT The net page publication
server automatically lays out the pages of each user's personalized
publication on a section-by-section basis. Since nost advertisenents are in
t he form of
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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 server computes a set of optimized subsets of the shared content and creates a

multicast channel for each subset, and then tags each user-specific layout with the names of the

multicast channels which will carry the shared content used by that layout. The server then pointcasts

each user’s layouts to that user’s printer via the appropriate page server, and when the pointcasting is

complete, multicasts the shared content on the specified channels. After receiving its pointcast, each

page server and printer subscribes to the multicast channels specified in the page layouts. During the

multicasts, each page server and printer extracts from the multicast streams those objects referred to

by its page layouts. The page servers persistently archive the received page layouts and shared

content,

Once a printer has received all the objects to which its page layouts refer, the printer re-
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Layout Attri buteFormat of objectlinked object |magePosition |nmage object

| DPEG 2000 Graphi cPosition G aphic object |DSVG extflowextflow I D Zone
Optional text object IDWLIXSL HyperlinkType one Application ID, etc.

Fi el dType Meani ng one- atermarkone 2.6 DOCUMENT DI STRI BUTI ON As descri bed
above, for purposes of efficient distribution and persistent storage on the
net page network, a user-specific page |ayout is separated fromthe shared
objects to which it refers. Wen a s§gscribed publication is ready to be
di stributed, the netpage publication sérver allocates, with the help of the
net page |1 D server 12, a unique |ID for each page, page instance, docunent,
and docunéﬁFmFW@Fﬁﬁ@%@hWﬁﬁﬂﬁﬁmé@W“@ﬁﬁﬁﬁﬁ%gmﬁmget of optimzed subsets of

t he shared cont ephded REmAIr@ainRGnEs, H¥PhhteC@mts pafransel thinareyeach sihsat , and

then tags gach user-specific l.ayout. wi,.t.h the nanes of .the . nulticast
channet o iEERPA ) b pfis R Mo e IREER 5o RO sl ot 6851
server t het¥0pBi The pagtrsean thaforeUdolrih sxckss b Ift0ssuchpagds dit itsistennal S4MBimpmery, vi a t he

appr opr i at £i,Rad for Sakpéaly naBd MNeR fhGr PRINLCASEI PGnd Sige GAMMRIRE Grnis ti cast s
t he shared content on the S£e0|f|ed channel s. €$ter receiving its

poi Nt cast , ‘XA oSN & @bapbiMbitnipagr iig Rsf secenpSrtioh frsimilaro fhr hieheegrepiad ¢

channel s speeffpatiaiddithovepaneadayattvgk. During the nmulticasts, each page

server and printer extract.lLomL0e M Liaash. %‘in%rer%&%utto?ﬁé & PRIRGS
referred to by its page ?ayou?s.m$ﬁé page serJErs perS|s_3nt1y archi ve the
recei ved phedhelusey wilt b abln ¢b roblenish the pensniupply befogPhe odtsS1 Wqweee intepilisioraes has

recei ved alabackiee@RisfEts to which its page |ayouts refer, the printer re

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
oceurs, 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-DEMANE DOGCUMENTS

‘When a netpage decument 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 netpage document. A
netpage formatting server is a special instance of a netpage publication server. The netpage formatting
server has knowledge of various Internet document formats, including Adobe’s Portable Document
Format (PDF), and Hypertext Markup Language (HTML). In the case of HTML, it can make use of
the higher resolution of the printed page to present Web pages in a multi-column format, with a table
of contents. It can automatically include all Web pages directly linked to the requested page. The user
can tune this behavior via a preference.

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

3 SECURITY
3.1 CRYPTOGRAPHY

Cryptography is used to protect sensitive information, both in storage and in transit, and to
NPAQ96-5G



39 creates the fully-popul ated | ayout and then rasterizes and prints it.
Under normal circunstances, the printer prints pages faster than they can
be delivered. Assuming a quarter of each page is covered with inages, the
average page has a size of less than 400KB. The printer can therefore hold
in excess of 100 such pages in its internal 64MB nenory, allow ng for
tenporary buffers etc. The printer prints at a rate of one page per second.
This is equivalent to 400KB or about ,g8Wdit of page data per second, which
is simlar to the highest expected rate of page data dellvery over a
broadband net wo Even under normal c¢circunst ances, as when t he
e O L R T
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Portabl e CS&B#ent Format (PDF), and Hypertext Markup Language (HTM.). In
t he case of HTM Putlit-kayarypiogphy cade afd tokleae hiigihbdignate:s aihel hdldznofae prile: pri nt ed
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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 person’s identity details and
public key. Anyone who trusts the certificate authority can use the public key in the certificate with a
high degree of 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.

In the following discussion, when reference is made to the secure transmission of
information between a netpage printer and a server, what actually happens is that the printer obtains
the server’s certificate, anthenticates it with reference to the certificate authority, uses the public key-

exchange key in the certificate to exchange a secret session key with the server, and then uses the
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Cryptography is used to protect sensitive information, both in storage and
intransit, and to NPA096- SG 40 authenticate parties to a transaction.
There are two cl asses of cryptography in w despread use: secret- key
cryptography and public-key cryptography. The netpage network uses both

cl asses of cryptography. Secret-key cryptography, also referred to as
symmetric cryptography, uses the sane key to encrypt and decrypt a
nmessage. Two parties wi shing to exchange messages nust first arrange to
securely exchange the secret key. Public-key cryptography, also referred to

as asymmretric cryptography, uses t encryption keys. The two, keys are
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only used to create _ gnat ur to securely exc
sessi on kaypblishaps eqriificati gigredip fhsragygieaipmdetabasse.ysed for all other purposes. In

the foll owi ng di $KUSHiafsecitiBeh $RECIHBHE S equSsts VAR hAnthh GuB@BMbLR LIRS Ssion
of 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 a uni'que 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
range of the printer. Once a pen and printer are registered, they regularly exchange session keys.
Whenever the pen transmits digitat ink to the printer, the digital ink is always encrypted using the
appropriate session key. Digital ink is never transmitted in the clear.

A pen stores a session key for every printer it knows, indexed by printer ID, and a printer

stores a session key for every pen it knows, indexed by pen ID. Both have a large but finite storage
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i nformati on between a netpage printer and a server, what actually happens
is that the printer obtains the server's certificate, authenticates it
with reference to the certificate authority, uses the public key- exchange
key in the certificate to exchange a secret session key with the server,
and then uses the NPA096-SG 41 secret session key to encrypt the nessage
data. A session key, by definition, can have an arbitrarily short
lifetime. 3.2 NETPAGE PRI NTER SECURI TY, Each netpage printer is assigned a
pair of unique identifiers at tine of franuf act ur e which are stored in
read-only nmenory in the printer and in the netpage registration server
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certificate store & PFEGT SPraYonPdat VS el page’ 1 &giPst r ati on
server acmptl@ryptehﬁfess@skewgaramemmwmg aut hori zati ons to t he database, so
|l ong as those re%&?&kﬁe@c{uﬁ hd?égﬁsleﬁh%gl iV R il & ROF BhiRh 64 vh@ itiDRuRY | Nter.
3.3 NETPACGE PEN SECURI ach netpage pen 1s assigned a un| ue identifier
at time oftAdsfhfiarceiErred thiwrvpel” stgy edy flﬁwedrteaau%%we WiipngMge pen and
in the netpaged Ifeﬁgflgﬁﬁdtiaﬁ o3, 16 &pNEer2 i@ abas@ich thheewpenis mibidicaln likked by
identifies t deang pen Emtem:,ggtmg]el;a};)age networ k. A netpage pen can "know' a

nunber of ne ers; and a printer can "know' a nunber of pens. A
pen communi cat esT'km Pﬁl aseprSchté?y vather dhap apiblic-fey cxperemtioy betayssabf Whdwrever it i s

wi thin performance constraints in the pen.

34 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
in its certificate, which the printer is able to authenticate,

The “watermark™ printing process uses an altemative dither matrix in specified
“watermark” regions of the page. Back-to-back pages contain mirror-image watermark regions which
coincide when printed. The dither matrices used in odd and even pages’ watermark regions are
designed to produce an interference effect when the regions are viewed together, achieved by looking
through the printed sheet.

The effect is similar to a watermark in that it is not visible when looking at only one side

of the page, and is lost when the page is copied by normal means.
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range of the printer. Once a pen and printer are registered, they regularly
exchange session keys. \Wenever the pen transmts digital ink to the
printer, the digital ink is always encrypted using the appropriate session
key. Digital ink is never transmtted in the clear. A pen stores a session
key for every printer it knows, indexed by printer ID, and a printer

stores a session key for every pen it knows, indexed by pen ID. Both have a
| arge but finite storage NPA096-SG 42;capacity for session keys, and wil |
forget a session key on a Ieast-recently used basis if necessary. Wen a

pen cones withinyg inter discover. whether
t hey know each ot i{@@&%‘f?} cﬁ‘:ﬂe}g \R/mezli% diﬂﬁ{mn RER PGP er
det er m nesdsigrbedivpectiqn 1}9bay; ﬂﬁlﬁs?etﬁfldﬁ 9 Conmewtn'ab@ Op aqtpageFivias photesapierbe, f or

exanpl e, becauseséh@ dﬁﬁﬁerbﬁirgﬂgﬁalfy%e&ra%aﬁg elcgmﬁl&"ga' tﬁhﬁ&%ﬁs TReyaf ¢ he
printer. nmeant to. know t ut doesn't, then it

I
initiates %‘?{%thrﬁdlﬁ) Eﬂ%tﬁle = %rPhOtf’%@hs‘Y]?"&t‘?’aBﬁaW@ggﬁﬁr%e useg r"*ﬁ‘ﬁ@“b?‘i"ﬁ?‘%? isn't

nmeant to kingunatibrevipels, netpiye registatiagesasas\ibstiibed hSepiem2.t 0 i gnore it until the
pen is placed i n%e&&%ﬂéd%&&&@cwe%tetpmIdgcmmgﬂt L[Eﬁ Ileélpl?nglce:[nlv%rgber Rs augmnnc

regi stration procedure tionto Its et CoNntains a
secret keyaRBRAPGE Jagy in the psupd evpy-chbe MeinngdD OR@J?@CWS deghment tse)elarveie’cfon the t he

net page r egtidelofl the @Bcus@tVRH s@ﬁ{a a&ﬁﬁ&t @s Jré m%celﬂ%cd nﬁﬁ&iﬂﬂ@ﬁ&sﬁﬁ@ pre@rl{ t.'thg
registratig t.ransmt the printer he printer

transmts I%rﬁﬁc“mh% CET?WS%C E‘Egﬁ %tsf)cﬁrﬁ PR t§?‘F‘§Tt‘f"bﬁe“§%t‘rli?éva°i°?‘ﬁ‘ém'§é’Wer

gener at es lafes@s@q op merifieatiof filure, ivesugpoit pdsepoimnbiprpenatbodasaaent atiftatigmecur el y
transmts the Seéﬁﬁr@%&lﬁﬁy thte QVa{egr%rkpﬁolr me%er’s pﬁotﬁéﬂﬁ)ﬂ a;e s%?e% r)%toglgi@'x of the
er

session key encrypted wth pen’' s key-exc stores
t he sessi ofi™ke\reY HPRY REris 2 Slﬁﬁ&@%téﬁstw t fesua) é?fgqu Onlu&rf&cwen@nﬁc@t@nt he

encrypt ed mﬂns.sarlmsd@yvemem&hepmp @rdvideshR agaed el SYTs@Srith HBRerSIES ade@dA, KLY still
internally, Weobdl8, Printer 1D Al though a fake pen can inpersonate

XE 0o
a penin tthe peﬁ re |st rffnle%n protocol, only a real pen can decrypt the

sessi on ke¥yStran¥eN-REREWBPNt he printer. Wien a previously unregistered pen
is first regl St efne:ﬁla nel‘ptlgels§ste€=Hc f&ﬁ%ﬁrﬁqe&%séﬂ@&é heh'véred éllahfy%ﬁ\gns i USer. A

regi stered ‘un-owned” pen is only allo be used to request and
fill in néf é@é"’“’at%%]?f afhie ‘g%nefpé@ﬁ ROET %?f‘ie@n“ fSofP‘“ﬁ%fOfetuamﬁ% fof seipignthw user to
whi ch t he ryewatpéstiverg aut omatically |inked, or to add a new pen to an

exi sting user. Tﬁgongﬁepce%?:%ené%adghuo thleaé%s{t]e?nr, aet; Ia?an ecgo e‘y enclr yptl on

because of hardware ornance consirai
DOCUNEI\FFSWSIHe‘iObtb@@YW‘WM@Upports the delivery of secure docurrents such

as ticketyg and ELQUME;CO-HR@RMME printer includes a facility to print
wat er mar ks, but i || g fo on reaﬁuest from publishers who are

suitably atthori Hi FRANRACTION R RTdt es its authority to print
watermarks in iTle neteatgfmsfsteaatse, tharbdc@rh Elelt@n{orTiraiik£fionl (SEBBY®nd £ catibhignt i cat e.

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
registration details with the card issuer as appropriate, and verifies a merchant’s registration details
with the acquirer as appropriate. Cardholders and merchants store their respective private signature
keys securely on their computers. During the payment process, these certificates are used to mutnally
authenticate a merchant and cardholder, and to authenticate them both to the payment gateway.

SET has not yet been adopted widely, partly because cardholder maintenance of keys and
certificates is considered burdensome. Interim solutions which maintain cardholder keys and

certificates on a server and give the cardholder aceess via a password have met with some success.
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The "watermark" printing process uses an alternative dither matrix in
specified "watermark" regions of the page. Back-to-back pages contain
mrror-inmge waternmark regions which coincide when printed. The dither
matrices used in odd and even pages' watermark regions are designed to
produce an interference effect when the regions are viewed together,

achi eved by | ooking through the printed sheet. The effect is simlar to a
watermark in that it is not visible ngn | ooking at only one side of the
page, and is | ost when the page is copred by normal neans. NPA096- SG 43
Pages of secure docunents cannot be copied using the built-in netpage copy
mechani sm4@8escr SBEFAYMENE:cti on 1.9 above. This extends to copying netpages
on net page- awar eIzpﬂi@ﬁeQﬁngb@d’nSﬁle RARLY regi ok FEHVr SctadsQ photp I &le InytpgeRF at ed as
part of e- Fmﬂpe GeLha CtIOQ Tge can therefore include the user's
phot ogr aph" HeRRlE g ﬁ?@ﬁn S fRe user registered bionmetric

i nformation mﬁthTMhemmsmpagewwéghSMmaomdwmsapﬂemmradadbs@¢$%@ﬂm@wm8ection

2. Wien pregsant §da i R poh 88 UEShiRERANE 1« HRGHTR B hnefsigﬁ‘anfr@eanmtﬁg;sftﬁ;@n verify
its authenticity by requesting its status in the usual wa he uni que 1D

of a secur@HEEEMRIMTo 8d praTsYre-ValrRYPTh plopgis cap 7%&?%%4@81% adgeRBht , and
secur e docusBihtolHidSe afhoddhl 0 Bibleel cd0 Mhea@iRlol BithidtTd Wied dlypIfEART captik® of
predicti onthfpl}{oo Orotth{n' ti.c fo;I%etggftheSHéecure docunent verification pen can

be devel oped W P O R & S Ver i f i cation failure, to support

easy poi nt-of -pr @bfeﬁrétatcp wrbeidpahlnte make SET iphyueals isdnregigbrdlerussy’ s hisinetriewitt he

wat er mar k tﬁ@ﬁetﬂa&er SefionSerPd OFRAY &R indY BniRBEtnGirohRer® f&rrewrtpi}gxrtﬁﬂbbvﬁere Sense.
They sinp rovide a significant obstacle to casual Onl i ne

docurent - v § Pipmeit sagibe cangiadiat digisap YmeasiRRgsy sy |‘sc‘§f1‘i?“8nﬂiﬁ’elﬂ°meﬁ‘r°d§/| des an
added | evedaptoded &ﬁcmreidﬁxythe/\ziagmﬁndntdah&sm aeeed, thelisdr’s kesors. t"ﬂhh hser nydhbtogthiis el y

i mmune to f or ns
submtted 1)50 sl':énrasy ga e %e I ver e qt%\l it SIE? ocraﬁrr@}1 lsgr%/@hep%cdsfs g{r e
per si st entqoylp?aie‘érmd/éﬁ r@fﬂﬂ?ﬁemryafgélgﬁagfekfyeap@/eqr%ﬁcaw e S@rqdh@ﬁbéfdeﬁa@sq fpossi bl e

for reci pi @atsSpdyRent 62 UbomtaBordR| dls Sid¥ed, Ewﬁgrmmﬁaaﬁgdoaegma&s sdrd @nduy Ough the
system asm%escrl bed | Section, 4, e also inpossible for the payee to
repudi at e ‘%@Wﬁcﬁ EW“’T”&&%E ELECTRONI C TRANSACTI ON
(SET) The net pag thsxy&e enT eseslly hppifse du bomEtie ot cooplkte 2 Pryargabt ¢xanpl¢ BET)

system as Qﬁggﬁ\y&&@ ordBINHERL pr&)é?&e%y wanbndits tRBYdelHREE5, AEYS BREARDY

Mast er Card an I'sa, Is organi zed around paynent cards, and this is
refl ect ed bispavirelat &t e FEPEGSESTRESREESE- Thrdreiet STl s boperie mth ssieridoendent  of
the type @b 9&GRMNEYShdHINND, MBEEbm 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 in printing
advertising material. The latter depends on the level of subsidy already provided to the user.

When the user registers for e-commerce, a network account is established which
aggregates micro-payments. The user receives a statement on a regular basis, and can settle any
outstanding debit balance using the standard payment mechanism.

The network account can be extended to aggregate subscription fees for periodicals, which
would also otherwise be presented to the user in the form of individual statements.

4.4 TRANSACTIONS '

When a user requests a netpage in a particular application context, the application is able

to embed a user-specific transaction ID 55 in the page. Subsequent input through the page is tagged

with the transaction 1D, and the application is thereby able to establish an appropriate context for the
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In SET, cardhol ders and nerchants register with a certificate authority and
are issued with certificates containing their public signature keys. The
certificate authority verifies a cardholder's registration details with
the card issuer as appropriate, and verifies a merchant's registration
details wth the acquirer as appropriate. Cardhol ders and nerchants store
their respective private signature keys securely on their conputers.
During the paynent process, these certgsficates are used to nutually

aut henticate a nerchant and cardhol der, and to authenticate themboth to

t he paynmenisegatiay. SET has not yet been adopted widely, partly because
cardhol der mai ntenance of keys and certificates is considered burdensone.

I nteri m sol uti onS'MihieH °ﬁﬁfsr’r{‘8‘fg|11 adageatiatide potesrspesifiel howees [be appdicatisn on a
server andmgit v ticheers aniglRGlaasy (OQRBISE a \Cbrtexfl Aﬁ?gﬁ@“@(@.ﬂpl@ Vv BIdindl ﬁttexhs sone
success. - 4 4 2 SET.PAYNVENTS. L n the netpage systemthe netpage
registrati %!Enﬁgglr%\?ggecg%{ag’g E%gego e 8%5° Yng"%al t*AEPRRtPage lg%tfécF the BT B e

car dhol derjoweysr, SEmoigupypses Y 60tknewrsta the newige syFiveis netjyelgd tsapplicgtinns Feisisld omet ri cs
to aut hent i 6akRitlhe: H5iREiR Pviadt RN Lty colrelarR@NIB RSty 1BEGANSS elalrBySt €M i S
pen- based, .the bionetric used is the user's on-I'ine Signature, consisting
of time- v‘!ffayi ng pen position and pressure. A fingerprint bionetric can

al so be used by dizsicgagenggidraddnrges: (Hisiehd maiS@RSA anbiyinBustrBGioRAR, beledsOUgh at a

hi gher coste, .16 0. bi £l ed, onl.v..affects the capture of the
bi ometric, not tﬁg}}ﬁgﬁoﬁ%? ?{zmg(ir'%lﬁs g)s%%%stsgowgf"y e %y‘ss@ee"ﬁ}fer PREFCPEES Kt ep to

bei ng abl evpwlitfiteecdSEtr thsdspaistered” ajtebufeothe aitpiage rage setver agks dre'ngipdgt Baigttationc Wit h

t he net pagerverag trskikd e @RoHRK SdlicatibA P64, B ARDKind Me HonGBRE Q) LEMEBWs onnent ,
for exanpl XN bgpk whgr,e t?lg bi onetric can be captured at the sane tine
as the user&ia [RRfheq spomled s f"ipé’g‘“kWthB‘i"&rretri c is captured and stored

in the registrat Tiompolibioh aginfain st drdfortnarioh fileiss Y ‘alias IB,CAL &.ablt hereues ' S
phot ogr aphyed Specil §Qe Bﬂ%ﬁ%ﬂut%éﬂ%&e& tﬁ%gﬂb%ld%ﬁ&)f Eh%us:[elt.] e record. The SET
onpl éted, a

cardhol der registration process Is e resulting private
si gnature key an@hecuten A aginging preindepesdengicertificaiymd grivatslsignature ke Gor cagbeff ' s
paynment casr ﬂeri’snefpﬂ[cﬁﬂﬁlé, (ﬁf]alioﬁv iBdoSsin Sbc8dn 1BHsMHAE oh m@aaﬂ%_? RRAS: hEQ Shly at ion
server enoaugp; .h_gfeoilcrr%&h](l)anogo act as the user's proxy in any SET paynent
transacti ont When TR GLE %yent ual | y supplies the bionmetric to conplete a
paynent, for exafpisestly syssindgniovigs arofret ipagde QPERThyfedink] actitagong ticRysem secur el y

transm ts tdagis QFAGHe dopic QN8BS ﬂ)eﬁ?_ﬂfofmg%epi%pank’ Bm‘%@ldofBB ot @[Eeg).mat ric data to the
1

net page registrati on server. The server verifies the onetric with respect
to the user i deffch FAPHEHYS pyisiafsd with pn anglqatiqoy nserider and thsyiem gaiplaing 45 user' s
proxy in cosptet banglf birachSidlicatpa yeiadr, tb ARRSIAG ck@ anddic@: M R@PAYNENTS The
net page syﬁg‘%ﬂhje ei(%J_udes a nechanismfor mcro-paynents, to allow the user

to be convenmently charged for printing | owcost docunents on denmand and
for copying copy#t gtication provider can be a publisher of periodical subscribed content. The system

records the user’s willingness to reccive the subscribed publication, as well as the expected frequency
of publication.
4.5 RESOURCE DESCRIPTIONS AND COPYRIGHT
A preferred embodiment of a resource description class diagram is shown in Figure 40.
Each document and content object may be described by one or more resource descriptions
842. Resource descriptions use the Dublin Core metadata element set, which is designed to facilitate
discovery of electronic resources. Dublin Core metadata conforms to the World Wide Web
Consortium (W3C) Resource Description Framework (RDF).
A resource description may identify rights holders 920. The netpage system automatically
transfers copyright fees from users to rights holders when users print copyright content.
5 COMMUNICATIONS PROTOCOLS

A communications protocol defines an ordered exchange of messages between entities. In
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docunents, and possibly also to allow the user to be reinbursed for
expenses incurred in printing advertising material. The latter depends on
the | evel of subsidy already provided to the user. Wen the user registers
for e-conmerce, a network account is established which aggregates

m cro- paynents. The user receives a statenment on a regular basis, and can
settle any outstanding debit bal ance using the standard paynent nechani sm
The network account can be extended tgq aggregate subscription fees for
periodicals, which would also otherwise be presented to the user in the
formof individual statenments. 4.4 TRANSACTI ONS_When a_user. requests a

net page i n"H RS P APIUSHIIR BT D ATESHEESETYert HEsSh i PLSfiPgb il e to
enbed a U%bmmpmﬁamﬂ:edsﬂmaﬁm\ﬁmtﬂelﬁetﬁe@esyﬁterﬁhe page. Subsequent i nput

t hrough t he page i.0 ation is
t her eby able to gé‘:? a{%? Qagr%é{%&éh o)h ?’?%?@QE 6 BlaﬁTQh i} gmﬁ %}%5%%08& G 45
user's i nphmeﬂswmlsqdﬁmmﬁeéfeb@?sw ﬂ%mjﬁheaveﬁa@eiuvwwmﬂs u@d oteprgssRirtimeneci f i c,

however, tiyen afpl & GpkekdRd bfﬂd s&taugi@c&laﬁmg R Mmase sl b&@lty A8 AtvekiYal tQumst abl i s h
i e vol ves addln re-printed

a cont ext I exa

cat al og parﬁ‘gesf%‘g% T%f% g P ??f"iyt & WS HRTBPHE eé‘ﬁfs{g’se hfePBe‘ﬁFh&”E?ﬁadf‘%gi user's
privacy, lmevibwieg the tnheanmutguezcm,ehe ifglin6 1 smma dablt lie:. Relpage poipsdlem i S not
di vul ged t0,aRRkhGakd QR SreatdPlaSrbPertifes, IRIRKGR

provi ders from eas?{l coFarte{}atSltrn)zjmlﬁlne epgen entl ﬁ}%%%?r}u{a at egll%%ﬁaw or al
data. The %%Fﬁi&@eémﬁpé(ji‘%ﬁﬂf‘é?q"bn server Instead maintains an anonynous

rel ati onshsp bet segr@TIONBEAlVERVERGDCAPP! | cation via a unique alias |ID 65,

as shown in Figu eneve e_user ctlvat h erllnk tagged with
The " regi st er ed- ARERAPHTPERE SR g b0 St P et page

regi stration seAJvage tumbtrrdnsisabay stifserba s opiradied patpipdtipe &hdhomerls [Bdifeh

toget her wiihe tlatf@oupﬁﬁcrlnmy Gt mdn LQrs@LuitRhd A8 saR Bmon Gk 38t Buibgs t hen

submttedtotheh rlink's application. The application naintalns state

i nf or mat i od |”H%§é>?€’d°“b)}r he [sybsegiptiqn deliyeey pratoced |ﬂ@ref°6= ﬂeé‘t’firﬁ gepament, slargh i f i ¢
state inf aﬁdmauaqmmtﬂa@bmcdsﬂmmb@dg&ha%ddohxaltgtbj&hartamudem| ty of the user. The
system al so mai nfa %ﬁtmpe & {]’)eé}émﬁta”' !:u?naet erp%ﬁ‘%rBacLMat een?h«?nature key
for each of a user® cat n-appl i I oh

t ransact i dRsemn lbéﬁbﬁnfseﬂd$ eaph@cwetrstrwirm g!clefhlllgyts doqupbrit E%md@ﬂge dpetifrisc

i nformati a.tmelae@S&le? thtrEkﬁorﬁMﬁtf@xnlhb RioduBidies r}ﬂw@raggea@a B3t iRE 4URG
"hyperlink" activations, record favorlteapllcatlon on

behal f of PHERELP 6f-dhe %.‘HV“‘?‘FD%‘@F %?5 ﬁ?‘l)@‘tuff’fe"‘iﬂilffégf muitigag, o rst-ifon i s
associ at ecsigns hémamgappk itcatvitosigpue\kexder , and t he system nmai ntai ns an

account on behal ’i‘ q:]@%:esg%%} Eglle ﬁéa‘ugt{::lD]Pargg z\i'ﬁag ﬁftb oﬁtgm %Lrln 913 relgltstre&19n s%{:vgdl t and

debit the provider rou
e corresponding user ID 60, the user’s selected printer ID 62 (whlch may be explicitly selected for

the application, or may be the user’s default printer}, and the application’s certificate.

The application’s certificate allows the page server to verify the message signature. The
page server's request to the registration server fails if the application ID and alias ID don’t together
identify a subscription 808.

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

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

Once the application has distributed all of the document structures to the subscribers’
selected printers via the relevant page servers, it multicasts the various subsets of the shared objects
on the previously selected muiticast channels, Both page servers and printers monitor the appropriate
multicast channels and receive their required content objects. They are then able to populate the

previously pointcast document structures. This allows the page servers to add complete documents to
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An application provider can be a publisher of periodical subscribed
content. The system records the user's willingness to receive the

subscri bed publication, as well as the expected frequency of publication.
4.5 RESOURCE DESCRI PTI ONS AND COPYRI GHT A preferred enbodi ment of a
resource description class diagramis shown in Figure 40. Each docunent
and content object nay be described by one or nore resource descriptions
842. Resource descriptions use the Dugf%i n Core netadata el ement set, which
is designed to facilitate discovery of electronic resources. Dublin Core
nmetadata confornms to the World Wde Web Consortium (WBC) Resource
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appl icati Ok@qu@el.t re@ordsQHQbk mrréquéshﬁ er%pﬁ’ﬁt@lsmﬁ1&%nggllc]ke@h§3lﬂl§ﬂgﬁlste§1@§h
docunent froman |D server t then sends each docunent structure,

i ncl udi ng ffﬁgsThBB‘tgﬁFFé‘f‘?fth?nlje’}i‘ﬁﬂs %@g@vf‘dé%éwﬁé%ﬂ’gkw%ea IP+ad okl Bétrer 10

r esponsi bl gplcaont he docunment’'s newly allocated ID. It includes its own

appl I cation ID 6?118 ag}ﬂgatwllil ?r%gucesl%?esgonf Jocument acco%%a toa 105%09 sp6> 1&1? 10?19 tancl'S et of

mul ti cast channe he mes<ag rivaté€ signature
key. obtains a document ID 51 from an ID server 12 It then sends the document to the page server 10b

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

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

The second page server allocates document instance and page IDs 50, returns the newly
allocated page IDs to the application, adds the complete document to its own database, and finally
sends the page descriptions to the requesting printer.

The hyperlink instance may include a meaningful transaction 1D 55, in which case the first
page server includes the transaction ID in the message sent to the application. This altows the
application to establish a transaction-specific context for the hyperlink activation,

If the hyperlink requires a user alias, i.e. its “alias required” attribute is set, then the first

page server sends both the pen ID 61 and the hyperlink’s application ID 64 to the registration server
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The page server uses the application ID and alias IDto obtain fromthe
regi stration server the corresponding user ID 60, the user's selected
printer 1D 62 (which may be explicitly selected for the application, or
may be the user's default printer), and the application's certificate. The
application's certificate allows the page server to verify the nessage
signature. The page server's request to the registration server fails if
the application ID and alias I D don't fgogether identify a subscription
808. The page server then allocates docunent and page instance |IDs and

forwards t e, BAGE not ﬂ@!ﬁ&"dsemﬂb Qd?l%Tpoﬁdﬂ% tytqé @.ﬁ?lstj tE)cs ali?s% 6% c?r%sg)%n & iater. It

i ncl udes the rel evant set of st ¢C ann nanes n‘f er to
li sten to.hfereligpEen Detnd tesirdR. I éngludes sie|abirsdP e the gesage Bent ltcoth‘t #Felnam)ll, i cation

for fut ur eallb@fng the apacatiéNs establinh a@@@&pb&ﬁidoﬂ&t hase @p&lnﬁd Bkl al | of the
docunent sgguct um& vﬁn‘?my]? c%#blslgr pers' selected printers via the rel evant
page servers, i REOPNTOY ??T(S’ﬁg"subsets of the shared objects on
t he previ ous| y sé‘\fhem edr drapsta svralgtonanaipaze wdéth a Bapdge pagle ﬁaarcvrﬁm&ncatadth@rl nters

moni tor t h&rol?d&@fh@%a}e?ctn&paggwnftér %é&mﬁé]@éﬁ{“@sﬁll g&gdd%é% ¥Simd L1 g' r required

content objects. _They are then able to popu pre usly pointcast
document st ruct urr BSPrinteRiogvags e pen IPrd- ifs atye ey FR62% the gaza #2 Steprake petlocunent s
to NPAOQ&ﬂSﬁpéngmlamdﬁhablaﬁgs and it allows the printers to print the

docunent s. ?‘\](P%Ré_éml}lviér [LVATI ngl X c;cg_ {EA ref erred enbodi nent of a
hyper | i nk act| va BT 0T DCAT TP EHBURTTR FIGLred Dy dhe npprelly 2pd defghmingy i cks on
a net page WiighHnmyt gkatepizspenesinif amhée reke iggmarsMseatigshed rblevaglidpokeldn@nttide

near est n%ﬂﬁg@Sﬁrﬁgﬁaﬁéseﬁ@ﬂﬂfpexgﬁhe%{rbk%lﬁ)théjt%?élgE&%tai:?f page and a location
on the page. The printer ready knows the pen fromthe pen

connecti on prot o8 .2 PP b rwivisy I e ene of e text figldathe prge rRYST sepds dherpet Wor k
addr ess ofantl hig padjse se:kasetb HiOrgihandl ingr 11 e lﬁ&p&uat&iﬂl @he ﬂﬁ%ﬂ&n&eﬁ@r The

addr ess nBl)feuﬂﬁJs %q’lyer ?ﬁrebpgndléﬁﬁo %@g%ganld ]J.lsets 91% usu P§] ﬁumu?ateﬁ %TJ%%(:]% geb\ﬁbg ?;[ ﬁ,? er

wi th the sane page or war
| D 62, the° ﬁlﬁ'@ﬁetlﬁB sgipkgs @Ihﬁ%‘wﬂqnd@atqnmt hag GtheTeqbéagetr@@nwext thd regisipdige server

| 0ads the PREeEBSE] kR W TcpedilEnbd Jeiv&dniexsagefa&vepa%ndé - R4, deLgrmaes

whi ch |nput el erpre t's zone 58, If any, the click Ties in. Assumng the
rel evant puf el'enment is a hyperlink elenment 844, the page server then
obt ai ns tWasso&lﬁu&wdE‘awldmmPamdcm 64 and link 1D 54, and deternmines,

via the DNS, theA@Mﬁ)@:ﬂE@@fCﬁ@r& wﬂctse& Eth%ggokl & ;slgc n1€§%%%ﬁlgi df&’hg% the

application 71. The rver uses
corresponcﬂawefﬁ"s‘éi’"’-HPEFC‘B@W*Wbﬁw‘?f}ﬁé‘gﬂw&ﬁe@ﬁd@!wl@ﬁ server 11, and then

al l ocates a gl Obﬁﬁdr}lpﬂﬁﬂ%@achﬂt@ﬁﬁhd iake JraRYBShurd AdldDde ﬁé@gsep)éﬂs'e%t}@penhyperl i nk
request 934 tgy erlink request class diagramis_shown |n Figure 44. The
reques

hyper | i nk DB FLPNE TOLelsatiph seryeh d dut Yerifratire it AR it er, and
i denti fi egpptiqeiog [ @k@@cxhtycp*emh tharferni ofsthizh ¢he signature field is part, as well as the form ID

56 and the current data content of the form. The registration server identifies the user corresponding
to the pen, and uses the vser’s dynamic signature biometric 8§18 to verify the strokes as the user’s
signature. Once it has verified the signature, the registration server uses the application ID 64 and user
ID 60 to identify the user’s application-specific private signature key. It then uses the key to generate
a digital signature of the form data, and returns the digital signature to the requesting page server. The
page server assigns the digital signature to the signature field and sets the associated form’s status to
frozen,

The digital signature includes the alias ID 65 of the corresponding user. This allows a
single form to capture multiple users’ signatures.
5.5 FORM SUBMISSION PROTOCOL

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

Form submission occurs via a form hyperlink activation. It thus follows the protocol
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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 docunent according to application-specific |logic, and obtains a
docunent ID 51 froman ID server 12. It then sends the docunent to the page
server |l ob responsible for the docunent's newly allocated |ID, together
with the requesting page server's ID and the hyperlink request ID The
second page server sends the hyperlinkgsrequest 1D and application ID to the
first page server to obtain the corresponding user ID and printer ID 62.
The first g%gf server. rej ects t he Hegﬁfst if the hyperlink request has
expi red ordeigedgnjection 42¢ yithysomg formigpqifie % The second page server allocates
docunent i nst anc& ianchsgpageornBspedQk, thecyprtiitg attlvation aatsyee sat byowapagesspage | Ds to

the applica gl 2 %Qa%n 1}1“ &9&!&2&%%&%%@%%& Quurbet For P B ﬁ?%ﬁ{? qflgﬁé‘d

finally sends escriptions t e requesting printer.

hyper | i nk fowsfoaﬂ@@anm arurfcﬁe@ééheatbﬁre@mﬂﬁg? wpﬁqsﬁ%vhsmﬁﬁwcqnsﬂ%hasFIPIGRA,m ch

case the figdshied RADA: s&fegﬁeﬁdlﬂgmﬁglltm@ﬁaﬂrmld_tob@m@g%lc&&sﬂo@mgrbemlﬂamrm age sent
to the applicatiaon allows the application to establish a

[
transactloﬁe§5§%$?98“féﬁtext for the hyperlink activation. If the hyperlink
requi res as.tser @bwassion P&YMENTBROTat@®as required” attribute is set, then the

first page servelyd&RfSehh bAGoRB R b lenMloch CnBPR R t7. S appl i cat i on

ID 64 to the registration server 11 to obtain not just the
user | D corr espofdisgorerecsavigsrpent. fsetnge comisioptyieay & payedlq fomes appipatiet pondi ng
to the appbliati andblahansh ChR-tREs, ltdehsadtibns! Rl RS SCni@ssdhd 36 fdeb abd) t he

nessage sent to t a icatio al [owing t a i cati.on.to establish a
Coor oot Pt St e Riias S rapiabR Fo e pieeER e SRS SRR N

RECOGNI T1 ON PROT @aOypaflrrrequest 52 52 dnavgoe muts irfgke commigionatepinfen we tdged net page
pen, the p hcﬁMMidgl%g%e & ngrchaﬁlt) EOOI’.KLBSOLIQG Lﬂﬂﬁca r&vider ﬂ)%t(ﬁagﬁ)hﬂ&? nher- The

stroke identifies the page and a path on the page. The printer forwards the
pen | D 61, ‘?“E%‘e%5’\%9i?PFCﬁ‘[‘%‘erIVBﬂé’Q"“’tﬂ%’?@nﬁ%@&’ﬂdﬁ%ﬂ and stroke path to the
page server 10 i ﬂh&tﬁl@etuﬁilladnory\ﬁc}éweﬂ-th&':‘hypam r&qﬁésvm’ﬁ'dnﬁtﬁsdﬁgé ReeP@gRe@SCri ption

S5 identifli ]?d F tL'Eret aB ed as[%escngegénegecnon en\M;': tar%?t %PnIP utTion%% rre r\'.!1"[ed1 Z one 58,

if any, the’s ke i*ht I"e PEFEN is a
text fiel dso878 appﬂlmoqongedesent veugds ﬁlppe:ﬂ!d@on m@@@rr@«lé tp dhet mmtﬂemge farest d' s

digital inggef wth@hye@;ruucqghu&t ID riﬁ&ga%e@e;vyr ds& tilepeAIR Soqfitlst HRE ldkﬁagt td i el d,
t he page server sends the

ﬁ endlqg strokes tR@% @b
regi stratiBHS éqp%}@ﬂonﬁldrsa?ds |‘br‘7t°é‘3td‘;5f°'éf 205 BlsvanT sl SPPatl erriheeyiee
i denti fi essolvheapgb@tondDI6on 68 poneHrrRYILt 33, fudeheh@perlink AguastIDSTHe MeistigBt Sedver

oo o S TR ] L 5 o b AR 0 L
returns the text Litks aphlisation pravidsr pases ip ererdi tesenripier providsie it pragichessinyerovidspends t he
text to thgeduaX 'Ehe\bﬁ,lgxh@ page server together with the hyperlink request TD. The page server uses the
hyperlink request ID to identify the printer, and sends the credit on io the relevant registration server
together with the printer ID. The registration server credits the corresponding printer provider account
814.
The source application provider is optionally notified of the identity of the target
application provider, and the printer provider of the identity of the source application provider.
6. NETPAGE PEN DESCRIPTION
6.1 PEN MECHANICS
Referring to Figures 8 and 9, the pen, generally designated by reference numeral 101,
includes a housing 102 in the form of a plastics moulding having walls 103 defining an interior space
104 for mounting the pen components. The pen top 105 is in operation rotatably mounted at one end
106 of the housing 102. A semi-transparent cover 107 is secured to the opposite end 108 of the

housing 102. The cover 107 is also of moulded plastics, and is formed from semi-transparent material
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of the text field. 5.4 SI GNATURE VERI FI CATI ON PROTOCOL Assum ng the input
el ement whose zone 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 1D 61 and the pending strokes to the registration
server 11 for verification. It also sends the application ID 64 associ ated
with the formof which the signature fiheld is part, as well as the formID
56 and the current data content of the form The registration server
identifies._t use orrespon and uses th er's dynamc
si gnat ure Bi’ rglﬁ’ietf’ Fagle §sef8v§f§’r4“f\%mf ﬂfgth‘%&ﬁ)o %‘?{eggﬁlﬁﬁé E@‘é‘f’g gozu'@] §W&t ure.
Once it ha¥7\wiuldsi ackit pret P grhigh wbmnhallyemur@gdssheraﬂ|1@fhofs&rhbemngw§mﬂd he

appl i cat i ofy; Ldanégb,@oqqmﬁsh prbibt il Lok ﬁ@%ﬁfpm@ and FiE witkin a Fieamnsaine,

appl i cati on- ss)em private signature key. |t then uses
gener at e di yformpd "éfb@ﬁ‘élclsu?oé of fhe hppsing 6?%&@&@%@1”@(&‘% @P‘W@dtb#é“ddh‘gl t al

signature Me&lhgepmeﬂuasmmmpag@mg 02V Sew thid@ls 1masgleousaaﬁgvaarapa@§i 1955 od he
digital S|tgnat ur137to t he ds{Q nat ur e 11 n%I %ceang S t he as(fom at ed for m s

status to "Trozen: “TREH ! TR STGRATUPES her é“gc?féeSp&P mesoiew gedsyt ¢t he

cprrespondilﬁglha@etplendrmcsllaﬂlwmgvauetosnabglué:cmmmac@raqm ure multiple users'
signatures. 5.5 R@%&M@M&W&Pm?m-ﬁomﬁsﬁbq% STPRApEBR7. ¢he @ fOrm

subm ssi on Frot ocol is shown in Figure 46. Form subm ssion occurs via a
f or m hyperfieii 1At tirbampwird op the] b7 Birstap BEL) 1 Bt i3 eppntep piaboier gahe o
defined i npefemtforRodaildroutd didbilepne for m speci fi c additions. In the case of a

form hyperlink, Hék e:f'é’a%ﬁe Sothaagzgl Jati El'ﬁ eq%%g(tgl DX lang[sﬁ'hpaﬂle > Server

10 to the applicati contal ns. e current data
cont ent ofpep pastifigr g witlf nib i and o ptncIBA with FtSlusa#yl%aQM¢@idﬂbE bidsyithithen t he

appl i cati aRe M&didgl1og @uﬁaa@]@mﬁ @&m@é it § SGhd samm hid@2dah @e%réugnﬁéwar@m at ed
with the correaﬁé)c& i tal ﬂoﬁyature and obtaining the corres di ng
certificat®¥f '&{fgévlfwgt‘ ‘Dlappaf I en top 155 Remppeaiés biepie L ENT
PROTOCOL  Aupt Bfaer mapoiedrritodikirentdgof1s ancts@mysre@mctpay m&nﬁatames eintardl 1255 shown
in Figure 47.. OIgR" n[ﬁ%m Shon y be

s Zc Lc{]to pei Sen % e?fﬂl}g.l b d to %F Stﬁﬁgr tﬁomg-'cl Ckm{eﬁ 1768

payabl e from an application fp ovider to on cl roughs,
transact i JAddgRICaBLREe & thadgimhplssiab ihip fe F"é‘b§8h?fdhe wobatre Sapfellogers éfb"mﬂ ssi ons

may al so hed paytaidctnel ol Mlided Blodks! D131 6 £ £t RittliNiBe PRQIG i8I oMbiatidd@r Mk Lpt er . The

hyper | i nk .8 toro a fee or comm.ssion credjt from
the target® ggpﬁsh}c?éﬁeslﬁo%srgvfﬁgzﬁ () retg%"eéo eagL ot Ry ect %'iffrﬁlé" PERYP gJe?

appl i cat i omstpleont thd putZ@bogh the ole P2tk the retallend @wievel 114f Tigmed He hasokrecsateappd! | cat i on
pr ovi der 7099&609 ﬁyhﬁ‘mpé ﬂhpttoﬁ EOS%&&EQ@ telz‘szﬂ:le three states are:

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

A second flex PCB 129, is mounted on an electronics chassis 130 which sits within the
housing 102. The second flex PCB 129 mounts an infrared LED 131 for providing infrared radiation
for projection onto the surface. An image sensor 132 is provided mounted on the second flex PCB
129 for receiving reflected radiation from the surface. The second flex PCB 129 also mounts a radio
frequency chip 133, which includes an RF transmitter and RF receiver, and a controlter chip 134 for
controlling operation of the pen 101. An optics block 135 (formed from moulded clear plastics) sits
within the cover 107 and projects an infrared beam onto the surface and receives images onto the
image sensor 132. Power supply wires 136 connect the components on the second flex PCB 129 to
battery contacts 137 which are mounted within the cam barrel 125. A terminal 138 connects to the
battery contacts 137 and the cam barrel 125. A three volt rechargeable battery 139 sits within the cam

barrel 125 in contact with the battery contacts. An induction charging coil 140 is mounted about the
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The target application receives the hyperlink request ID fromthe 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 I D. The page server uses the
hyperlink request IDto identify the source application, and sends the
credit on to the relevant registratioms;server 11 together with the source
application ID 64, its own server ID 53, and the hyperlink request ID. The
registrati &@onﬁ ﬁgx\/ﬁfB 128 5% eg#bﬁesrecthg} mgg}rtﬁc%g g}pgb 04 1:%19091 et slet%gdﬁ xq)Yqug

account 827. It also notifies the application provide fe app§| cation
provi der neleaqRoupty ansipfpsd LEDHA3 pidi ipfragcd phyrtesticdel é44, forj deteginn éllsﬂatcmeﬂpn tha e

provi der  paneidizb whéa elthtethOEtiIgH 16 br t@@aﬂleca&ﬁ&g\éels i @Q@Eh%tm\éd ih Brafh@eipLr | 1 nk
request ID, Th e]guest ID to identify the

age, s
printer, an %%g gl“Iaﬂr]f’ f%%? Sed‘igtap 5 f"o&t Sﬂgggggjf %Bﬁtmq grstustibole-cie oy
t oget her wphotedipdeel 4 détevtsdight |fiom tHehiB I/EDYI43 tvia adflcadrs Gor shewn) amoamhdtos tHelBder
corr espondyf@s Philaf @4 provider account 814. The source application
provider is optignally notified of the identity of the target application
provi der, and t hBUibes fe@pdsgdbetddds asfrrqvided fogrerat the sadds pibe baysingc 92 to
appl i cat i O43sifd Efpping @i perbLO1, hﬁmmag&%ﬁg&ﬁb P £ ip e ke BEMN OYERCHAM LS
Referring , 9 Fi gHFl?éor?r and. the pen, generally designated by reference
nunmeral 10 i nc es a ou5| ng 102 in the formof a plastics noul ding
havi ng wal | s 103 Tbrafeh 1 ngpranged wideermae the pesition of i@ Aibfeyiusmibunt drtigk chrdriigpen
conponent syip THg bpﬁﬂsznggn #0%ntlaRd sfoRRE LAk LS tﬂeoéuﬁgc@ &e TR gfqhegg.\? Ope end

106 of the housin sem -transparent cover IS secure
opposi te efWEYs l?ﬁf““t‘ fate ﬁ%ﬁ%i‘%“ fqggion ?ﬁ’é‘n‘éﬁﬁ’éﬁﬂgeﬂwcaicﬁlataﬂ@ém@#ceﬂﬁbﬁ ded
pl astics, wmiklios1foaromebk de’aﬁdﬂt&ﬁiﬂlsﬁgro@ﬂﬁpaﬁ’ﬁBEonﬁfﬁﬂeEEmpﬁiM THRAQRE1eSERip0 1 N

order to e vewth nmount eq. wi.t hin the
housi ng 101%@@5}%&4&'%\?%%%%%37@ the U es A ?r%olL¥ &)m © %%E\Ei\ﬁfr?ﬁmé’ﬁ%??’&?ﬂl ally
surrounds tbpfEved prithdig@zedtagt he housi ng 102 and a proj ecting portion 110

whi ch projects bamhsmgmmtdne 1984 Rk 1108 pBdiok b&ﬁramnﬁthh@ndl@mﬁ% ifspondi ng

slot 111 f(ﬁ’Fﬂﬁ g 03 of. the housing 10 radi © antenna 112 is
mount ed be Stﬂﬁ@’pt"’ bie‘e’é’fy AYPPGEifTeer, ‘Iawﬂfsﬁ?‘ﬂ ‘%%Olﬁﬂiﬁ‘gg AYM02. Screw
t hreads 113 sur r ®hendhaygen énin aqper dfre@eitct,IRe digital iiﬂhaata:@\tﬁfsmﬂt&?asatrlefoaﬁeﬁanged to

recei ve a Wehate 1% Hh&EEutddan 53@}&%3&2&&&? 81(%1;10{16‘{9{) #‘ﬁ8?§é‘t hregds 115,

The netal end piece 114 is re r Pl acenent .
Al so nmount &R ‘E‘ﬂ‘fdﬁs % brdfercygrepd tpQtpre digital ik Jatacfey a@l?l’wsmmlnSZ IEE@BSloiele om a flex
PCB 117. T;Mon@nhﬁﬂ:me)ﬂ&ahse@h@memmt ed on the flex PCB 117. The status
LED 116 is mountgd at he tf of th g% for ood al | - around

£ Bl lsem%ie “ﬁ‘ ?E’iﬂf’f’d’e? H- B8k Bnd as a

visibility. The pen tan
non- mar ki riga geok|diagram Atustxamg in pem d@ealrtherarcdgaetufswmmcmhollar dhip11349 Fand 1@aist yl us 120

Wi th styl UfovRirdreleaichs 8 APRIGG 38T FAGmBY sSHsdl8 33le B Lotor status LED 116, the IR

iltumination LED 131, the IR force sensor LED 143, and the force sensor photodiode 144.

'Ft

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

An image sensor interface 152 interfaces with the image sensor 132. A transceiver
controfler 153 and base band circuit 154 are also included to interface with the RF 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 location data from tags from the
surface via the image sensor 132, monitors the force sensor photodiode 144, controls the LEDs 116,

131 and 143, and handles short-range radio communication via the radio transceiver 153. Tt is a
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t he housing 102. Either the ink cartridge nib 119 or the stylus nib 121 can
be brought forward through open end 122 of the netal end piece 114, by
rotation of the pen top 105. Respective slider blocks 123 and 124 are
mounted to the ink cartridge 118 and stylus 120, respectively. A rotatable
cam barrel 125 is secured to the pen top 105 in operation and arranged to
rotate therewith. The cam barrel 125 includes a cam 126 in the formof a
slot within the walls 181 of the camhgrrel. Camfollowers 127 and 128
projecting fromslider blocks 123 and 124 fit within the camslot 126. On
rotation of fhe cam ga&gk 125, .the éﬁgﬂ bl ocks 123 or 124 nove rel ative
to each ot REFMFRSIEFEIELH ORI REPRISNPB P  or stylus nib 121 out

t hrough t he hol eThs 2roressor HaS5,mitial tremckiver e@epoichd . (rileivee ponkGiker NA3 ahdir ee
states of ba%gfd%bm @gxmgygeﬂgopguem% 15 Radh e oY 90 %Q@tﬁﬁaﬁb éztsha?e three

states are: I'nk cartridge 118 out; and
Nei t her i n’P&te%r&‘F IPPG'Q@E cepgolies 4516 1algg RF Pﬂﬂpo@ﬂtﬂﬁfsc”ﬂ@%inﬁ R gepongigrs. and\ second
fl ex PCB lid8hctoisq seyaieptoeidedin hakepethteRE E@i CS chassis 130 which sits within

the housing 102, The second f nts an.infrar ED,131 for
provi di ng infrar &t FRE XFT0R 2 #Sél? %fle%(f% Ssﬁéflo%feBSOf F’?e"r%dﬂ?efig'éé‘!rtsﬁwt? mage
sensor 132Eleatrome Gviporetebnandris dgicrvad tnhaap@acbynhiakﬁrh,e& TPEBusad2 N Dixsenygdei vi ng
reflected wagiahiAM 620 s SidReeT dEmARCRRY: fol fihiREFCARS S@Ate?x?’ munts a

radio frequ ency chip 133, which includes an RF transm tter and

recei ver, UHE 1NNt o Flesronn Pprices Aokt 47 n“%"&ﬁﬁtlr{ﬂ?qaiyr?ﬂo%ﬁé‘ﬁ%tsl%ﬁfp@?‘e‘i he pen
101. An opierehyldraade) dbad Ratered from noul ded cl ear plastics) sits wthin
t he cover 107 an 0, infrared b o _t.h ur f d receives

i mges onto the q}legcé)ﬁdéo(iise%g% Kk §t§rsalgmescen?§€% ‘%{éra?mem& i 81%1eﬁrélnct P} he
conponent sldis tohia comasbyidh £ fudace. FOBRORGIe @ ded!va‘t:d emylt i rvthink menitb@ Thevibriec h ar e
nmount ed Wi deloNphbld@iodeaidl BRI Rls ub 2R cofroll & 194 Gidkhe b E@rq%ﬁoﬁ Ppdnlabwn bat tery
contacts 137 and the cam barrel 125. A three volt rechargeable battery 139
sits withi#the cam barrel 125 in contact with the battery contacts. An

i nducti on char gi Mp ©dib frankdet @mmpbirdgadn tbonlicedstieo00MRABSA-nSmablusesond fl ex
PCB 129 to,, second
flex PCB 129 alﬁlg%’g‘%%&ﬁ%lg}ngalﬁ’dﬁmfér‘eg’?lé‘%%ﬁgﬁ%ﬁ %Al o Ilrr?igérsje m%%‘ § bde 144
for det ectanysuinsisitaeerrs ppinpandellivandetedsian ﬁO@IOWﬂQEteﬁmﬁe %?etcwemunech@nst yl us
120 or the ink Cafdaraegivel dibodisherd SBSpoh: %or\aasrhéd AAnfratdd IRLGRLL@nERBR] € a -
determ nat. o % thh1$ force bei n‘% @5& to the surface by the pen nib 119
or stylus ﬁtie oq 9% Shorfraeq PIEEAI R ITI8 A 855G HH B BTERIE PITYht from the | R LED 143
via refl ectors (hot hghaowmbotnment tbel pon1ilhiecigdes dawir offlooipigenall 2Belavroktct2 4.

Rubber gri foR@ds wedbrBNtant $Pndfs 1@1&9\4' e gcchg}m&géwb e R u%ﬁém% 519

hou5|ng 102 to assist gripping the pen 101, and top 105 also 1 ncludes a
clip 142 ¢ grigplistg the pen 101 to a pocket. 6.2 PEN CONTROLLER The pen
101 is arranged @ glelimnmbrie dherdaReistdnibis @fis idipdifbdd of S WedIS01Nb Rende21 Or i nk
cartridge

motion without reference to surface location tags, allowing the location tags to be sampled at a lower
rate. Bach location tag ID can then identify an object of interest rather than a position on the surface.
For example, if the object is a user interface input element (e.g. a command button), then the tag ID of
each location tag within the area of the input element can directly identify the input element.

The acceleration measured by the accelerometers in each of the x and y directions is
integrated with respect to time to produce an instantaneous velocity and position.

Since the starting position of the stroke is not known, only relative positions within a
stroke are calculated. Although position integration accumulates errors in the sensed acceleration,
accelerometers typically have high resolution, and the time duration of a stroke, over which errors

accumulate, is short.
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nib 119) by imaging, in the infrared spectrum an area of the surface in
~the vicinity of the nib. It records the |location data fromthe nearest

| ocation tag, and is arranged to cal culate the distance of the nib 121 or
119 fromthe location tab utilising optics 135 and controller chip 134. The
controller chip 134 calculates the orientation of the pen and the

ni b-to-tag di stance fromthe perspective distortion observed on the imged
tag. Utilising the RF chip 133 and antsgnna 112 the pen 101 can transmt the
digital ink data (which is encrypted for security and packaged for
efficient §rans uting system \Wen the pen is in range
of a recelter "hgﬁggebmhﬁ; Em§§ ais transmtted as it is formed. Wen

t he pen 10%:1 rrov e BRTRR HAMGRye, digital ink data is buffered within the pen

101 (the pen 101Th@*eﬁﬁ&llylnfoyntédr}ﬁlp%%ﬁllﬁmm‘lé(ﬁ@Jsh@xw @mmfﬂgi lﬁtF%{u% 1gigi tal ink
data for approximately 12 mnutes of the pen_ notion on the surface) and

can be tr aEHPEPBEE WH&F@F/M 3178 mEdhisg FTp?FeW”B{eTQEM Pt AT 898 29§09t e second
fl ex PCB 1skOwr i Pﬁdﬂ&s PEmd Q4. Tt dsbsgh @itk Gapet fatidwit] @€ fapeH 89 qaasmlg thbougt thaat i Ng i N
mor e det al ltexeg gﬁ]ﬁlt%l}ﬁsnese @Eg{;lde 60 f hlt I?frlngwgljrdo % (lﬁ'% ghe%t@mPultauec;;ggl& p %@20? 10 al so

shows repr egent

tri-col or withfpillldeedED 116, the IR i I | umi nati on LED 131, the IR force sensor
LED 143, and theAlefte%ﬁl 5%@%@5@9&9%@%)91@@&11@1& of J&%l&@@ne%&&f%&%ﬁut&&“ p 134
i ncludes a contraqlling processor 145. enabl es exchange of data

bet ween coltbridtE b e H’Hﬂ’?etﬁ‘f"rsé‘?e“’b‘ﬁ‘lebpff%s?f‘ agpipsh & Hfhﬁe’FPB’F%/a fpulbospt a 512
KB DRAM 1db8ungentss 1 @ilvbich damehgsdietlicknAi fram aheGlieet 0 setbrglibtidtikedci@Btvert er 149 is
arranged to conveyt i forc ens t odi ode 144
to a digital si gﬁ%ﬁ reﬁl%%blﬁgn@g%ggd Egg?%l%oﬁ%erf]ﬁm 1 |°ﬁ zhr{ﬂ S le%ho‘f “the

i mage sens®sneEdps bladderp eprvhasbpry for storing fixativd, hdbesive58d eyl mbgegie, Yle%mdbleqkramhl t 154

are al so iinedrdddel, 11R dutdes FIRC@nihs bmtchﬁmﬂﬁtept&l apoaéé’aﬁoimﬁg ehe micRGHUHES an RF
circuit 155 nd RF resonat g{ J%d |nductor gggrglnnect ed_to the antenna
Bgps °S§r‘i

112, The cBRIFEITIY *BrPEwR A5 RERiSE Yip & & Bwdes| Wersd #ok Bata from
t ags fromrinbeads ur pracat vgress tof @ridrdTRgiErles 8NG (ﬁi’e M&aetmnﬁiﬁthkaﬁﬁ 350 hricH Bigae sensor
phot odi ode, nd h andl es

short-r angeﬂilefd‘éS |%&2%hrgr%ﬁiﬁ?l%gtl onp\s/?%%}gﬂgm tée Ta i’ﬁ%fc“éﬂﬂ“vﬂer s DL T
NPA096- SG eratipag]ilifprnf fre filtes isreifpréiech linkaiveg-ghy hfg eﬁrefr aftriqge rT[besleCﬁh% iyrfolbessor .

The pr ocesrsgmaﬂéﬁaduawuaalpachmﬂ&ﬁﬁhgvae&gmg@@@ﬁagémsfob51:@& CEI ver controller
153 and basebDRg ci.rcuit 1 n1sor I nterface ash nmenory

147 and 512KB GFrieg 5}’58“51?&? ‘a?‘%fa‘ dncdn Bckep ﬁ‘@ﬂe”e‘“éea’ﬁlcyrﬁ%? P‘EEICSESF@ Anal og
RF conponehtesdifeREy fony thamddialfsh panadpafRi stngs on at: Girssprainchginé 6tuad o Suplhél) ar e
provi ded iy t:he [ s n LloX215. DI xe

(such a séﬂg%g |§&%§§§%ce ‘Bégﬁgﬁéﬁgﬁt gﬁg g%??@%ami%g pora |%ﬁp *and |s
descrlbed‘Pﬂmﬁgﬁé%@ﬁﬂmwmﬁﬁﬁﬁﬁﬁﬁwnmmﬁtNU@H%H@aFFMNCEEHEﬁyQM1R¢ﬂNagayosm

g n dt MmOz akhe firstPrick FRiR GK2 53 iXBdral | phw&ebePidkB 9Q1ers@ RS Phe JoQlion¥h iR HE pHATET @
yst ent,

604 is sensed and full bleed printing commences. Fixative is printed simuliancously to aid drying in
the shortest possible time,

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

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

separate motor powers this camshaft.
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| EEE Transactions on El ectronic Devices, Volt 47, nunber 1, January 2000,
which is incorporated herein by reference) wwth an IRfilter. The
controller ASIC 134 enters a quiescent state after a period of inactivity
when the pen 101 is not in contact with a surface. It incorporates a

dedi cated circuit 150 which nonitors the force sensor photodi ode 144 and
wakes up the controller 134 via the power nmanager 151 on a pen-down event.
The radio transcei ver comunicates inhe unlicensed 900Mz band normally
used by cordless telephones or alternatively in the unlicensed 2. 4G+

industrial, scientif C | SM and uses_frequency hopping
and col |lision detétf “Bﬁi‘%'fegasﬁ?"g\)' %’é ﬁg’?ﬂ’*@r"ff@r rapvally. holew ade AU tEgRE 1 n an
al t er nat i veuginp 6didweit supplydogp@nl trog de pdrcatriige 607, Thif axkréeel cdiade WASgIRC] ati on
( I'r DA) I n\;/l%glf %ﬁl@h fatggrbss Q(BE ?1 eﬁa@'&%@liz&? L Ir_hgo%hﬂ pa&ay\fxotlei % mo?d%? h§ ! at I Qp or

net page printer. ment Incl udes- a pair of
or t hogonal SuEe@gy téer%‘i?ﬁhéfr"é”“hﬁ%%@wtfhﬂﬁNﬁ@lwmgﬁ&P mplingreandfermpeniqsdeps 01 axi s.

The accel e&?ﬁtﬁﬁﬁ‘ﬂ & tﬂaaael tﬂbﬁck%mwmgébnglcgwf)ﬁ&h& t@eﬂgscti ofifle Asgemgmﬁ:t is Qilsl I1 8 i t The
provi si on el eronet ers enab] es i.s enbodi e_pen o
sense ttloE)"Vr"ilr dvvl%i’J hEe" PRPET Bhes ‘f’l??q '%P‘fg]é\élﬁ o tt}le r@%é@"smﬁ’a oW Y t he

| ocat i on twmgees tloselte asemhit @d ciictialylcavier gluembiteddurbapdiodsofaiction. t ag | D can t hen
i dentify an obj eql uRfsndeléBMESLs lﬁta&ﬁaegﬁuetvth@a afbe fw Ao if iln%he%q{) fogece For

exanple, if the object i's a user interf ace 1 nput efene nmand
but ton), tYfEeledes O?alﬁﬁPltt)Slé? (epagfiomn thedd shieehef %%@Wﬁnﬂmlhﬁfrﬁ@o&ﬁ wafntq he i nput
el ement caie ghdiaistybly@ent i fy the i nput el enent. The accel erati on neasured

by the acce Jf,ero ﬁlﬁﬁﬁd ﬂmo%c&&f %g%{'éﬁand y directions is integrated with

respect to o produce an it eous velocity and position. Since
the starting posihe nsipagsfpritthrecogttotigicensiss ofiptonkeitingrprocessdr 750, e fatboiwisstafiesi t i ons

Within a &tdRKRAELndh e tidih&Imodiled39Ug haROSlckion (w&c%g&aﬁtoh&h@ ra%%U”U' ates

errors in the sensed accel eration, _accel eroneters tvﬁgl cal ave hi gh
resol uti orPaSBB?’Fd SRt T RF Qg 759 g RE Fesopaisy and igdpigtors\ii)e H“aéfal“é‘r igage
accunul at egrocesorSRITY DSPSN@A@%&X&GJIEBeane Nt e s(RRENER ﬂ%%ﬁb@ﬂs%d 7.1

PRI NTER I\/Esgrﬂ%lg I Cca mount ed netpage wal I printer 601 i s shown
fully asse é In gjureusf_afecl %é plrIl‘Pnts net pages on Letter/ A4 sized nedi a

usi ng dupl exed 8T1;‘ez¢°ntwélmﬁ @EOTvhqD himgtes aprghunisatio Gath diedneBO8;, 19%md vehdwwal i n
Fi gures 12”@@@ nbigke p&ntg 1043 S8ise@hS hdiPuBbH 619 ABRIo1sRRLuLr mtehtbeiﬁﬁs P3RES, 04
passing t t he rint engi nes 602 _and 603 whi ch print both
si des of %’gts ‘"ﬂ‘ﬂ?"f g‘ﬁ g‘@u@? SERIR R Ie“g(’:tlilcf)‘}ﬁogeﬁsdmovﬁ toRsiYS AT m5fiwed . An
i nt egral blerf@l'mm@e a@ﬁ@]l‘ﬁﬂfpyseGﬂﬁolﬁqitpdsmefﬁleamﬁﬁomhpprﬁcfessgd e cahmmgatengthaikige of
each pri ntp%:lt engine controllers 760 via a high-speed serial bus 659.

The RIP DSPs rasterize and compress page descriptions to the netpage printer’s
compressed page format. Each print engine controller expands, dithers and prints page images to its
associated Memjet™ printhead 350 in real time (i.e. at over 30 pages per minute). The duplexed print
engine controllers print both sides of a sheet simultaneously.

The master print engine controller 760a controls the paper transport and monitors ink
usage in conjunction with the master QA chip 665 and the ink cartridge QA chip 761.

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

The processor 750, DSPs 757, and digital transceiver components (transceiver controller
753 and baseband circuit 754) arc integrated in a single controller ASIC 656. Analog RF components
(RF circuit 755 and RF resonators and inductors 756) are provided in a separate RF chip 762. The
network interface module 625 is separate, since netpage printers allow the network connection o be
factory-selected or field-selected. Flash memory 658 and the 2x256Mbit (64MB) DRAM 657 is also

off-chip. The print engine controllers 760 are provided in separate ASICs.
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sheet, allowng it to adhere to the previous sheet when pressed against it.
This creates a final bound docunent 618 which can range in thickness from
one sheet to several hundred sheets. The repl aceable ink cartridge 627,
shown in Figure 13 coupled with the duplexed print engines, has bl adders
or chanbers for storing fixative, adhesive, and cyan, nagenta, yellow,
black and infrared inks. The cartridge also contains a mcro air filter in
a base nolding. The mcro air filter 5gnterfaces with an air punp 638
inside the printer via a hose 639. Thi'S provides filtered air to the
printheads to prevent ingress of mcro particles into the MenjetTM

print heads 350 whi RREHOHREWOrb et wetules 8¢ th @ Widpherdatovitingzs adpaspy

i ncor por athet@rid erf@e 751 dnll topionaliytahtbdal EdaPuteradt btivelg enterfabte?s2 Op@yagd bl | i fe of
the filter,_js effectivel i.nked tg . the.life he cartri . The ink
cartridge 1|n£§:rmat UFFY mcﬁ%%%/dcflsa ! Pémspg‘{)b& E%fber\'/é ota’h&%(i%aglﬁgfofi e;5]':"g‘fIglrgﬁr’f%ollen *f ng’ and
gl ui ng 30008pmeyens, CARINE traiusivers, )owrdRbdnd mext-pepetaigon Cellplar eelelne trdnereivgt, ond zed

medi a pi CkyikbRsd 100al 165p B8 BLIALYivEL BoRLISRER iRl BRE 1541964218 pbBC fdRYsef Om t he
nedi a trangast %\_]\pﬁger sensor. on the first (ﬁgnt engl ne é)O into the

dupl exed i e PRtbh e 2 S Sh b IEER A4 Pt PRPS rerAEg Aghes 602
and 603 aretworkinatigtekfacss. Hnn IR Sbideptibmis| aviliabls e the Nbdabdetv@d) filief tedbdabN al ong
t he strai T er i rawn into the first print

engi ne 60%E f%ﬁ?%&%%?éuﬁ%i&g?hgggpﬁ %Q%B“IFQ*%‘FL ®rs 626. The position and size
of the paper 60%he adia mamscsiyergiid cempunicti¢sde the prlicprs¢dnYOMHrhisd eepalfisgdt i ve s
printed siyitotdReObishbits,tdp alndtiflyYih e vhibenstd4GRORISSE, RS BhEmbdidAE. The
paper eX|t§l\é%he first Mepj et TM print ggncP;l:l,ne ﬁOZ through,a set of _powered
exit spiké ‘é"@fl's“’?’a‘fsfsg eogy SRRpe Hed SPYEPY ATecidp @ PRYth TR e ct

agai nst a cwowmbbecticred rol |l er. These spi ke wheels contact the "wet' printed

¢ d ti ‘ t i . j i nt
surface and contigug.to c%if;u%ﬂer &%m% z&r{]}g@%%gg g%%]eﬁta%g ﬁa%C%%§014}{gm(ﬁﬁgj;ﬂr prin

engi ne 603. Referring to Figures C aper passes fromthe
dupl exed prREfce EndreeEs s “seifad comn feices tele sbneries capsse pla) agmtiveThe
printed pag@odassese PAANCRE: Ae DAL iREh&PIoK ShohaRt canth@icatRf Ovitd fullatd, f i brous
support rol Lher and anot her novable axle wth spi ke wheels and a nonentary
action glcﬁe Te&TP**MiE movabl e axl e/ gl ue assenbly 673 is nounted to a

met al suppb21 br BaKERIZATION AND PRINTING r ansported forward to interface with the
power ed a_Xl e 6700¥d. 3984 oc@éora?g@ ha‘g@ecgtred%@@e%ﬁ%é docﬁot’nen§se;91§J ofits ARf or
powers this canshaft. NPA096-SG 54 The gl ue wnheel assenbly 6 consi sts of
a parti al IR%EHBIEPRH W 4R fhe arprorisfy RIE softwagsion fop R§Fs Cbupl i ng for the glue supply
hose 641 from t hehel DEes 8T fagtérde €ach Bafe ddsbiipfio¥dd@o@Ss @RNNGEEE phe@ iRagg] UE
wheel , Whiﬁgmglgsoreegorggps%géhvgmq sse%aFielirllaar%l aé%ltoi tSJQJrlOl%%h tr ?dcii—gll holes. A
nol ded housi ng 682 SUr Founds T he é’gUe wheet Wi aﬁesop%ynlﬂnoga e front.
Pi vot i ng siwela®iPdisrig bt aadDYnuimige owparte thgo The D3iscanwaye beddpttbosytsines net al
bracket ang R euast oﬁh&%%!\ﬁ)ﬁ%%ﬁﬂn LGl 8Slore@fin hRnAFREMHY RifJealisS t hr ust

forward. This action _exposes the glue wheel] through the front of the nol ded
housi ng 6 g9 Potef‘gﬂ]giPB‘ﬁ DSP utilization when rasierizing short documents.

Watermark regions in the page description are rasterized to a contone-resolution bi-level
bitmap which is losslessly compressed to negligible size and which forms part of the compressed page
image.

The infrared (IR) layer of the printed page contains coded netpage tags at a density of
about six per inch. Each tag encodes the page ID, tag ID, and control bits, and the data content of
each tag is generated during rasterization and stored in the compressed page image.

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

because it is impractical to store an entire 114MB bi-level CMYK+IR page bmage in memory.
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springs close the assenbly and effectively cap the glue wheel during
periods of inactivity. As the sheet 604 passes into the glue wheel assenbly
673, adhesive is applied to one vertical edge on the front side (apart
fromthe first sheet of a docunent) as it is transported down into the

bi ndi ng assenbly 605. 7.2 PRI NTER CONTROLLER ARCHI TECTURE The net page
printer controller consists of a controlling processor 750, a
factory-installed or field-installedpetwork interface nodule 625, a radio
transcei ver (transceiver controller 7 baseband circuit 754, RF circuit
755, and RF éesogat i_nduct ors 756) dual raster inmage processor
(RI'P) DSPs %87 WBT ’)‘(%T]E %Tﬁ?""@ﬁgl ne controllers 760a and 760b, flash
menory 658, and TBA4NEB: ©xpanBRNdGbting apelink birsd priut edine t‘;bnEdal@t,lTﬁe cdists the
controlli eSS0 I nd W th

| ocal mnP%lgégﬁnetpgggaggﬁgg%%ggﬂggﬁ%@%h?ﬂﬂ¥%£Ph} ut?%%l 5& ?rols t he
user i nter$esde [Ebs? 65916 hgfongyrgmpdsiies dunita ef. s%/ﬁ‘@f?ﬁloﬁgz@sodFMé’ﬁ@I@llmSPs 757

and print 185 Behakd Glit 78 laf Scudi6iRintchthce G6S s Memplfm BriddRel 330 _per f or mance
gener al - pur pose cro rocessor. The controllj ng‘tfﬁr Qcessor. 750 communi cat es

with the print THEENEGH OPEIITIOR oS it R doubln Prffered saengr Sibils ope PRAsES 650 The
Rl P DSPs rlaaibemtozrdua\md@:ﬁmﬁm sg&ag&ndeﬂafabq)ﬁsppme;prteﬂoutslhaaadbatpp@gerem| nter'

comressedﬁm%mm@% ﬁmgg?gg.%%m frg, ETon: egpggfﬁ?%gm%haers and

prints page Inages to its OCI prlnt in real
time (i.e.Pritn %Wag%lestba‘&éssmetﬁd‘rﬁﬂﬂmoélyrpaw tpl exed print engine

control | er ts plr: Nrhcb@belbtagd Qtetse lﬁfyeh?eh&iﬂﬁﬁﬁ (asndtmyltﬁeap@@mt pYessed fa@mdtﬁ@@mﬁ( Fk)rl nt
engi ne control | er ro e r.tr or itors ink usage
in conj un(r:Il £ SPRE Kass?ﬁ%égﬁﬁég’f‘%f}? ﬁ‘J dg’é?g"eéﬁﬁ%‘tqﬂ@r F“??Ife“é%{? H‘s@g‘g e’ chip
761. The dp‘rehmeaqageamweo#cbcedih&toftﬂea&rfommﬁged&E@cthmIlas:nlltuln@araslaf Thwaeend or bot h
the pr OCeSeL dithed (at Wthg b(ﬁltopg‘pﬁl&ﬁ%zer A c %@Hﬂe&a@t 7%%%6’ lﬁ'ﬂ:ﬁ/&rbia%gsgp This is

COpI ed to main nmenory boot ti mne. rocessor , and

digital trBhesdingdt- leeﬂrﬁi%féﬂiygr (e Heded; elc%‘t’lﬁﬂﬂ do} daty S3buflered Igas eband
circuit 75féx)naﬁdfd@atl76rl)&gli)ﬂﬁ7t§%oﬂ e Merje™OprRitheArsH ﬁbhéﬁ%oﬂ‘}ﬁé Q&fﬁéfiﬂo?s%%lﬂﬁeﬁlg RF
conponent s circuit a opat ors and_ indyctors ar e
provi ded i n‘ei'i‘ll:il)gerespaéerSt 3 'ﬁ&eé’ﬁicﬁp?@%ﬁ% LséatgﬁBW Pt %"WB&WF do625 s
separat e, chtarﬁlc@udfretﬁpage tqpthé Memgetd minthory35hes hejrivdedd iafacee®s.i on t o be

factory: sel ect eduls sl diinehd Sk Rh JIERY X 888, 30f L e, BUASONDI L

(.64MB) DRAM 657 is al so rint engine ‘eont ro
provi ded isnfigapigrathey %Sf}@ﬁﬂonmpmgeﬂs@d%e Ay ggdalet ). Ofly erstonpirkeiin?olr f ace

m)(cjiul es G%afcladfdenamlsecembflﬂq}ast@@m ot 7Y, ekiefighs Ee Ht%tsﬁﬁfg@nal PR LU kK silalth g1 ace 75&
an optlona y 0oca, ut er net wo i nterface 752. ge, net wor
| nternet int erfgtr:e tr?(??‘ %ﬂtﬁ%fgg%ﬁg’ﬁ%afoﬁm?ﬁgﬁ Hmf—"FsB'é’f'n%é%‘d(rﬁg‘@)g Beabl e
nodens, | S capdemsnd reBistingibursconBgtiad the priathtad 36 vied wersgged eislbent73and

next - general iRl Wefder hELEPRAHE transcei vers, and

In the 814 versions of the netpage printer, the two print engines each prints 30 Letter

pages per minute along the long dimension of the page (117), giving a line rate of 8.8 kHz at 1600
dpi. In the 127 versions of the netpage printer, the two print engines each prints 45 Letter pages per
minute along the short dimension of the page (8%4”), giving a line rate of 10.2 kHz. These line rates
are well within the operating frequency of the Memjet™ printhead, which in the current design
exceeds 30 kiz.
8 DIRECTORY NAVIGATION

A directory is an organized list of named objects. It may be presented in many ways:
sorted alphabetically, arranged into named groups or topics, etc. The default presentation is specific
to each kind of directory. A directory may also be searched.

For the purposes of navigation using a nefpage, an n-ary index tree is built above the

directory, with each node containing enough index entries to fill two printed pages (i.e. a double-sided
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wireless local |oop (WL) transceivers. Local interfaces include | EEE 1284
(parallel port), 10Base-T and 100Base-T Ethernet, USB and USB 2.0, |EEE
1394 (Firewire), and various energing hone networking interfaces. If an

I nternet connection is available on the |ocal network, then the | ocal
network interface can be used as the netpage network interface. The radio
transcei ver 753 comrunicates in the unlicensed 900Hz band nornmally used
by cordl ess tel ephones, or alternati v% y in the unlicensed 2.4GHz

i ndustrial, scientific and nedi cal M band, and uses frequency hopping
and col li si o ection [ ovi i nt e ference-free  co ni cation. The
printer co oﬂ%év? Pt ‘?"6‘# Tﬂ%'ﬁf ’|aﬂcg§’F ‘?gt"%ﬁ"qtar‘ﬁsr”h?“gﬁs hepmabstioht i on
(I'rDA) i neetsfiadte ifidox isrlem@i Kar pegpmghlat ﬁ t\k'rcsppgc:srltoeldmo fenite®) ghe\theCapBre Slitedfra s

net page Cafthtdms a él&aﬁl@[eﬁnloﬁeq LEE(H' yo%tamﬁlgp&ghl Itlmesttn ﬂ%rnlmgge? flgég% he | T DA

interface for short-range communi cati sw’ta cont I gure het page
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Fax

specific documents and forms are normally generated on the fly by a netpage printer in response to
nser requests. Figure 48 shows a generic document 990, a generic form 991, a user-specific document
992, and a user-specific form 993.

Netpages which participate in a user interface flow are further described by abstract page
layouts. A page layout may contain various kinds of elements, each of which has a unique style to
differentiate it from the others. As shown in Figure 49, these include fixed information 994, variable
information 9953, input fields 996, command buttons 997, and draggable commands 998.

When a user interface flow is broken up into multiple diagrams, any document which is
duplicated is shown with daé.hed outlines in all but the main diagram which defines it.

8.2 DIRECTORY NAVIGATION

An indexed directory class diagram is shown in Figure 50, by way of example. Each index
entry 500 is either an index node entry 501 or a directory entry 502 representing a directory object
503, with the index entry 500 itself representing one of a possible number of entries of a higher-level

index node 504.
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decoder 764, a custom hal ftoner/conpositor unit 765, a customtag encoder
766, a line loader/formatter unit 767, and a custominterface 768 to the
Menj et TM pri nt head 350. The print engine controller 360 operates in a
doubl e buffered nmanner. While one page is |oaded into DRAM 769 via the

hi gh speed serial interface 659, the previously | oaded page is read from
DRAM 769 and passed through the print engine controller pipeline. Once the
page has finished printing, the page ust |oaded is printed while another
page is |loaded. The first stage of the pipeline expands (at 763) the

JPEG conpressed co tone gl\/h( | ayer, expands (at 764) the_G ou

Fax- conpressed bi™ @i?‘étl" gFRRicIusFiory m‘EhHagFe%‘?d%ﬁh%““’(%P‘gVS@) Ei‘°ﬁé‘dﬁ‘i“°del evel
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in parall etL% %otllﬂg.%ig{acp?% ? 9%, &b %&QJ 1?} lﬁogte 7 6RAral PR 1 COMRANE o VNS 'mayer and

conposi tes ] evé &F over the resulti ng bi-1evel
CWK | ayerBermuyli"yeics E@obamy 55? aqtseay @ [hyrenNivi el R cgoitspading lover-lgygk ifdsx page 3

formatted I@@gsmzlﬁgﬁ,efo%r_]@,@lilmej{ﬁtgem the MenjetTM printhead 350 via a set of
| ine buffers. ffrﬂle hese _line buffers are staored in the off-chip DRAM

The final stage r?Pt§° fiprerony iy op e ens-<hep it oSt directintithoy 4e RTINS udi ng
fixative) ihdextrtee Mem) et TM printhead 350 via the printhead interface 768.

vhen several pri e gy G LA A0 ANGMIRL L nlRbSA Y UG 25 10
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arranged into naﬁlﬁddﬁFtBWp@wé‘"’r‘w’f O derfagy @0“' T%eu“ﬁ’é’feﬁd’ll trigyee¥e et i%Bh |
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the pur postg Qlfdutégtx eac%gﬁgﬁ Q%ag%tg tm a S ch&:r(}lzreﬂ:or?e eétrSSEPllé bui | t

above the rect or al nin enou ex entri es to
fill two pfrfinﬁﬂ é@cﬁﬂp}&g@%ﬂteﬁweﬂ aclaevel@)%ioeiugtineeeparc!\ﬁﬁmeethe@aslrb@heélt’f‘)Qf If two

pages hol dolirsed Blieis@iboh rMe atd@ibBAYuL § Bst OF K RGEONY 1GRRIIRA RS IR D si1&6an t hen the

nunber of .
appropriate result.

9 ELECTRONIC MAIL

Netpage electronic mail (e-mail)} provides a messaging service between netpage users. It
also supports message exchange with Internet e-mail users, and by extension, users of other e-mail
systems interconmected with the Internet, such as corporate e-mail systems.

Each netpage user has a unique id within the netpage system, and is also known to the
system by their name, which may or may not be unique. Netpage e-mail is usnally addressed by
selecting a name from a list, for example from the global list of netpage users or from a particular
user's list of contacts. The user's nickname or alias helps disambiguate similar names. A netpage user
usually doesn’t have to know or specify another netpage user's unique id.

When a netpage user wants to send e-mail to an Internet user, they must specify an Internet

e-mail address. Similarly, when an Internet user wants to send e-mail to a netpage user, they must
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|l evels in the index is |ogkm For exanple, if two pages hold 200 entries,
and the entire directory represents a global telephone directory
containing six billion entries, then the nunber of levels in the index is
five, and a user can locate a desired entry in the directory by printing
five sheets. 8.1 APPLI CATI ON DRAW NG NOTATI ON An application user interface
flowis illustrated as a collection of docunents |linked by conmand arrows.
A command arrow indicates that the target docunent is printed as a result
of the user pressing the correspondi ng command button on the source page.

Some conmmand.arrows are |labelled with multiple ¢o nds separ ated by
sl ashes (‘slpﬁcél?,a nlstﬁ%gl'egtg ?eﬁﬁ"n{aﬁﬁ%cg??ﬁyh%ﬂeépaﬁn DS EB‘@%"H Y&E° °% ?fﬁa?fﬁ"é“ causes
t he t ar getnapiercemtantint¢rget. Diéetpaed mbib datewdy tsdroargéxchmudet d-pilewidommibmaersnythd abel t he

same  CoOMBRLle@ink WhartlohaHeck¥Pinfeited AU Festlahd £LGA SIS 18l BEL Repabd
application ternms, it is |g§)ortant to_di stingui sh”bet ween net page docunents
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conmand budetpageSntintit ddresaierdi@e fakee 6 6k By mail 4ligs ili8Bnebixe HQRMESEHS Ur t her
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and docunents whjich contain informati on specific to a particul ar
interaction bet Wo¥eTthePissk mpdel priolirs azoppsd fncepiibprer AKeF iskovade teedles may be
pre- pri nt edhgpumbif Figat 50 A8 Rl ikcQlD00 RBIGAZInbBPSe 581 TD0 3 anM@SEet &LANOS O

adverti si ng, post _r"?filencountered in public places. Forms may al so be
pre-printed,”including, for exanple, subscription forns encountered in
pre-printed publ fedpsratpdin thEgayail clhmyliagah ofBigrs #, thak-geil B3 gelferabtedt a
on-the-fl yaubyer 3¢ R8s NOGICERR bdpt SdrredpBnds BSRRHRR, 1o pits BluchR MBS LaPrecadihe
specific docu1 normal |y generated on the fl y a net page

nenqtllis d forns_are n [ e y
printer i rFPRSHOHEEe D e guns orplidds eomppied Fpdit Beoappsidy dhegensi rees Wocunent
990, a gemegdac form 991, a user-specific docunent 992, and a user-specific
form 993. Net pag I rthci I er,. 1 nt rf%gme;I re further
described b abs%r%‘éé\%%%éﬂ%@dfgg@éﬁ% E?(ﬂgqgg’ag%g%ﬂﬁr)mf%y gbon %:ﬁl‘?f%‘\]/“%nrtsi ous
ki nds of e‘loé‘iﬂréﬂﬂtsﬂ?hn@afdwrwd fits pnt yhigserion adouay oxarfidweontodhe fellofving paze(sk at e i t
g g Zm the oL hers. Tl;%&enﬂ&qm dif the E-ingiyrs.%éh%?ﬂ_ &Qem,gdsgﬁlaﬁ&dﬁmﬁgrgggcigi&g%@gg i7on .

, variable infor 0 , . Input fie , CO n uttons , an
dr aggabl e aél%l)co ﬁe8§le§g§ds\/ﬁ8§%?{“%‘?@Fref‘?f?rgsr(bgég afeInBW‘?dgﬁggF‘ﬁﬁ@ﬁdW’ibﬁ‘t 0
nul tiple drograwy, beaiylldocemedeedvhi ch is duplicated is shown wth dashed
outlines 1n all fidleddidal B foflh AAMME! € iR ThAERA b Fick R RECTRRY

I g 0, by way

NAVI GATI ON An i ndexed directory clfass diagramis shown 1 ure

of exanpl PR EHErePRgEse Wik rmpall sttns| which jdpniedireqtly simpere digitnb énk. et #syemdl or  a
di rect ory sesids yn B3 Ant@fr A8 @Niveitgind 1 ipftdia®dnyof HR}IRE teont@ B vithitd thd methe 1 ndex
entry 500 jtself-representing one of a possible nunber of entries of a

hi gher - | evel " Ihdex node 504. NPA096- SG
The e-mail has a high priority flag 1009 which allows both the sender and the recipients to

control the timeliness of its delivery.
9.1.3 Maitbox

Incoming e-mails may be accumulated in the uwser's mailbox 1010, illustrated in the
mailbox class diagram of Figure 55, printed on the user’s default printer, incorporated into the user's
daily newspaper, or any combination of these. The user can select, for example, to print high-priority
e-mails immediately on receipt but to held low-priority e-mails.

The user may create any number of named folders 1011 within the mailbox 1010, and
either manually copy and move received e-mails 1003 between folders, or associate a folder with one
ot more e-mail contacts (including e-mail groups) to have e-mail received from those contacts

automatically placed in the folder. E-mail received from contacts not associated with a folder is
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58 The |l ayout of the generic directory index page 520 is shown in Figure 5

1. Each index node 504 is described by an entry 518 on the index page

whi ch specifies the starting and endi ng nanes on the double-sided page it

is linked to, separated by "to", e.g. "Aardvark to Axolotl", "Ayatollah to

Bernoulli", etc. Each entry 518 acts as a hyperlink to the correspondi ng

| oner -1 evel index page 520 representing the |ower-|evel index node 504. |f
the entire directory fits on two pages, then it is presented directly

wi thout an intervening index tree. The presentation of the index entries of
a termnal (bottomlevel) index node in a termnal index page 521, i.e. a

node whi chPlfat BraPredgfingd tithor” ildpretll GHRR aEDY theuserypplpged @ atlaedg%ﬁ ®itfd of

di r ect or y. mifa€dideprguesadtraicas a <t op> button 511 which prints the root node

of the index, an.<up> ton, 512 which ints .t,he. 's parent node in
Che. fndex and of Finader BMEENRAS ool Sl Al Rl R R R BALREE 09051
whi ch pri ntdelethg-nfajl josee pripiedyif @upsint qpéion is agiedtefl,cosmailrrordsagss with shpesotrdspaatiipe of t he
page' s i Ndgibrily@N@hinted A tlelubett @fauld it Brhe@Ately Uh LBAS. IERNGde1cRPREA schdiedt NEY have
no neani ng fQ{ t he curreq% p&ge, i. . the pa?e for the first index node in
an index | &9l nggesAredelfas oy popilfoldgrpree printe Qhenviseisypail gisesaceaie Aelhage al so
cont ai ns aindesigigtyGinthe Hubit Dlderbik/untihhaibnllg e0@eddly @s u@r.sear ch from which al |l ows
the directgyy tocgﬁaaﬁﬁ&Ched- The contents of the search formare specific
to each kind of irectory. The directory navigation user interface flowis
illustrated in FEerhpeer 5B a ligh8eoficpriacts d813 Fhetcorsert figy ARIE] a5 illpstepted frufigusns 5 11

Ej 0 51? ar esg, gﬁouasgrzai&l&gr ﬁ;nﬂenfeﬁt! @ibib @ sbiutiRy Qinﬁiﬁfé%iﬁi_@ﬂés ihRoex gé%@ ua(rjbfd uﬁer«si term nal

irectory index : e navigation res in a specific directory

Obj oot 5 PEIAYy ST TRt B CHT Il T e ety e Bl st B Bbact i ng
sear ch 523lst Al mgyidehebasie for (dnorng tuhsolivithd dmail. Bfpriveep uptee allowk a hfeetog@ateeh resul ts

are a”bi9“&Hﬁmﬂm¥%§£m8ﬁmﬂﬁhﬁ@8ﬁmﬁﬁé is provided for the user to select an
i t. 9 ELECTRONIC MAI L Net page electronic mail (e-mail)

appropriate resu 2CH )
provi des a messadi% e FatcEy peehteefitorest page 1Y avitgin thercontaet Kb 28459867 t S
message exghange sivglk Bonkddl B NGk 1R-piFbles bISANBssin@ BElgdMé EXdiIQRNS tQRolliALSES S Of

ot her e-nq%hm systenms interconnected with the Internet, such as corporate
e-mai|l sys ens. " ES¢ é?page user has a unique id within die netpage
system and i s aFsupskmowemsadves frataingyebe pddpthtitmsidualramets anth gotps maybor may
not be unit Hddfbers ek cﬁlf)sr%'wlell és%fﬂlﬂdﬁ‘—lelvéf c&%%lﬁﬁ@gﬁi by selecting a nane
froma list, for_exa e fromthe global |ist of netpage users or froma
particuIara1ﬁser3§"?41%eﬂHFtcontacts. The user's nicknane or alias hel ps

di sanbi guat e si NRite# HaAEREptinAe-BRil P Qo kdwn dohab@l h Ysefl @BSHaytchétay' @ Ha® know or

Spec! fy anigéi\bl ura{ urgg"rg P(ﬁge['hlél ga(?rrelil SseHQsi H)lf?, Sf-lo%’:ll in Elgie ?7, rf]:gtr sqlgflew&'luglgﬁomy\l\%ﬁgﬁs to send
e-mail to an I'nternet ‘user, ey must specli an 1 nqt ernet
the user refuses to accept e-mail.

9.2 E-maiL USER INTERFACE
9.21 Send E-mail

E-mail is sent using the outgoing e-mail form 1020 (see Figures 60 and 61). The e-mail
form is always printed with the sender's name already specified at 1021, since the sender's identity is
known from the pen used to request the e-mail form. If the e-mail form is requested by pressing a
user-specific <e-mail> bution on some page, then the e-mail form is printed with the recipient's name
1007 already specified. On the other hand, if the e-mail form is requested from the help page, then the
recipient is unknown and is left blank on the form. The user must specify at least one recipient before
the e-mail can be sent.

The user can also pre-address an e-mail form by pressing the <e-mail to contacts> button
on the help page. This elicits an add recipients form (Figure 62), which lists the user's contacts 1013.
Each contact has a <To> and a <CC> checkbox 1022, 1023 as well as an <e-mail> buiton 1024. The

e-mail button elicits an e-mail form addressed to that user. The <e-mail selected> bution 1025 at the
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e-mail address. Simlarly, when an Internet user wants to send e-mail to a
net page user, they nmust NPA096-SG 59 specify a netpage |Internet e-mai
address. The netpage network is known by one or nore domain nanes on the

I nternet. Netpage mail gateway servers exchange e-mail with mail servers on
the Internet, and in particular receive Internet e-mail addressed to a

net page domai n nane. Each netpage wuser is given an e-nmail alias id by
which they are identified within a netpage Internet domain. A user's

net page Internet address therefore takes the form<e-nail alias

d>@&net e donmin n ore service of the netpage system
07 o 5 DR RS ol Bltse oo g 6 s et T O 550 L DM oo vios

around an tgemdhidkediser 1000, as shown in the class diagramof Figure 53. An

e-mai | user 1000:[1163 lgiﬂt 1181%‘[ l ctbﬁs%g%f gﬁ(ﬁ.\lgl(%%ggd p%e %ﬂe 1&'0@& &I Og?l%t Dj’lcogtam%OOZ

9.1.2 E-mui | | ustrate Ias's di agr am

e-mai | 100fFl4s119%8} $02¢ &ﬁéheﬂ@%@rf TegipieRy) S SPPYCEC IRt elsT @@Mecteazﬁh ar;ﬂafgrethe .
COr r eSpOoNdisd} &F fi en@mpa@erhem& (p@aesﬁwmisuﬁadu@olf&g@ﬁalmgbw tHehe e-mail
is dellvere i osed nd it ng@sed by

| e contor i By fsomie as (@ alesa i b i e grgiea For diets % o BRDRT o 35)

t oget her wb@hpamymﬂUH®GNM®fmaboamhmahWSpmMMﬁhnwmmasma&hmamiaﬂsrﬁm:nted at
i ts point &Eyfs%%{eﬁ ascaﬁgualmdmmm%a%n% Qﬁmg%ﬂseeﬂ Blok 0O PRAGHS) - The

sender 1006 of the e-mail 1s an e-mail user 00, as are any nunber of
reC|plent§m19@¢““§ﬁﬁmﬁbpy reci pients (CCs) 1008. Blind copy recipients
(BCCs) are not nmnkelahceﬂgé}afu&oﬁmm ﬁltlﬁfbbtto)h of Butky pageadlﬂﬁlélfﬂaﬂﬁﬁlh)(d@@no‘iﬁei vially

acconmmdat (F 16-81%26% lp Oge Emt)!lg? Ffo ona% %ee?sgp[@trmtg nWI ehentére Wa)i)s onver t ed

fromdlgltalLl sup "Wt ens
whi ch don' addiignalepagé 3 lsambsomke@togﬁw aﬂlgmahkmal!s (bh <disard - mlbuttcmy@ﬁkﬁtsthmn t he

I nternet, QRAsh LPL HAWiREs hbeorR L 3kd £ B ol (R XoGRIALGRL 5 A thin the
net page s stemltltsyeljpﬂ ese n%lggﬁgglgéh gh florfty ?Ia S1009 whi ch

al | ons bot ¥ HifHd ege?PﬁibrTh%l?Fafetefféml REPHI NS ﬂledhs"?l‘f‘?fﬁtpi’%ﬁlrenl“‘l‘i%i ftnii MOFSAPfESs of its
delivery. (g, B ahfinlol@xio IcheOtit Bep. & Bidikl RzamBiddae t@maksntd pdge doubhinevkd)ar user' s
mai | box 1010 alu,yllustrated in the mailbox class diagramof Figure 55,
printed on ﬁﬁe user's default printer, incorporated into the user's daily
newspaper, or anyackerihampibfrrsforepend. to Thepautrermatianstases de tuniqgeorss ekanpl e,

to print higdh- @ﬁlul@drtadtby the%edmsln&na AR gHa AR pMintQi bt 1R 61 B bveBUlaed Bnd2Qh €.
| ow-priorit he user may create any nunher of n%ned folders 1011

within th em%]‘haﬁ }ﬁfﬂ(selitdﬁﬁm tgmnt again. A copy, however, can be easily made, edited, and sent, T

standard <print> button on every page of the e-mail form prints another copy of the e-mail form,
corresponding to a new e-mail instance. Both the original and the copy can be edited further and sent
independently.

Text in the <recipients™>, <copy r;cipients> and <subject> fields can be struck out with the
pen to remove recipients, subject text, etc. The <print> button produces a copy of the e-mail form
with the struck-out text removed.

The <attach> button 1033 at the bottom of every page attaches the current selection at the
current end of the e-mail body. The entire e-mail is reprinted with the attachment included.

Additional pages are antomatically added to the e-mail to accommodate the attachment.
The attachment can consist of anything which can be selected on any netpage.

The <add recipients> button 1034 adjacent to the <recipients> and <copy recipients>
fields 1026, 1027 at the top of the first page of the e-mail form elicits an add recipients form 1036
(Figure 62), with the <subject> field 1028 reflecting the subject of the e-mail form. The <e-mail> and
<e-mail selected> buttons 1024, 1025 on the add recipients form elicits a copy of the e-mail form with
the additionai recipients and copy recipients added.

The <send> button 1035 at the bottom of every page sends the entire e-mail. If the name
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ei ther manual |y copy and nove received e-mails 1003 between fol ders, or
associate a folder with one or nore e-mail contacts (including e-nai
groups) to have e-mail received fromthose contacts automatically placed
inthe folder. E-mail received fromcontacts not associated with a fol der
is NPA096-SG 60 placed in a predefined "inbox" folder. Al e-mail sent by

the user is placed in a predefined "sent e- nmail" folder for future
ref erence. Each folder has three delivery options: "print all e-mail"
"print high- priorityerrail , and "delete e-mail once printed". If a print

option is sel ect.ed, nessages W|th the corresponding _priority are
printed onofta%reﬂ%‘%t?“ss““g'g‘?’%t?lﬂfe BETh e Fﬁi’?é‘b?’&?lé‘lri?ﬂﬁff‘fi?“@é@ Prodifemanhie del ete
option is m@teéentredj;ogeﬂefmdnem}mmsmamelgdeb&bleﬁ fromthe e-mail folder

once printed. O mﬁe\,\ﬁaﬁmg F an uj:c ﬁxeﬁeé irgig?x%us gugrbp Est gf mitd gfulsegsl 5812{)(6 eac};[ he

e-mail folder, i.e. unti e use ntact List
Each user Withs checkbaxallopinesit tobe lsple Eh%emiabuﬂmh@ the bettosof the fogm rep@ipthe g

illustrat e&lmb_lr‘fm'ﬁ{\gthrt@reo’é@m@fn&\émﬁg?uﬁjaﬁ@re conveni ent basis for selecting
e- mall reci pi ents, than the.qgl obal t of users, ar ul arly since nost
user's contact nget et 1ermag q‘ferdl?ﬁe’%c fioﬁvgﬁsélluﬁt&?ﬂl“éF?Eraég‘ﬁ]Feﬁ?a&de%e@b The
cont act I¢)@etptrca;ius®upari‘aqplt]demmzsibearm1rsFlgtmEr591 gnoring unsolicited e-mail. A
privacy opghen akLOws Bmuger to ignore e- mail not sent by a nenber of the
contact list. A user mamy create any nunber of contact groups 1014 within
the contact |i st Emed receisedin e logn elnn ingamige il Hevmennt4e (Fienoe 63 04 #4)t he

pur poses Ofhidde BSEnE S IkhGRE B cOindikBds khe 3RELspfo MM Rpbihd Dmdi¥6rm. del i very of

i ncom ng e-nail oups | 0)[/] h@ rrgl lg\{tes ontain gr oups. dand bot h i ndi vi dual
contacts and gr oﬁﬁ ’W@S/ B (fHEY &GP © F‘P’lpﬁqeé’ %?88‘?)‘% OREIRATLE 2Dt t he
top-level oeniaetmailieh Figselth andql]adreBad ek sgler oflthegtcolag keniltahdinidtaccept i ng
e- i | onletxe Jusjgmelmm&s%g@sﬁﬁm@mﬁ sslaﬁ%%& mm%@m&- aaaéa aPRfresd NI Vi dual

users 101 barred user shown I n %ure 7, records
i ndi viduals fro rrif Dntrenty to ﬁlﬂfeb“ﬁ%#ﬂ4% @P‘H‘%“é@’ E"Bg"a’@éé‘ﬁtl o gedrgssed & the Endgp| L USER
| NTERFACE ofthe Zncdmi@ailai-asell s dral0@ritk rebific8einl cdp$ l'eﬂlgieﬁtf]e outgoing e-mail form

sender 5 nams. ol 15ady A5l Pt 0 BPREGI e e i AR AB I y s
known f r onthe $weieqs eflectingttic wubjeqt efflpdadoming e-meil, fyptiwith f ipryarded:f addbrkes @ prefid. Thdf orm i s

request ed %My&fﬂ%%%bﬂﬁg@mmpé%oéﬂ&ﬁb&bﬁo@%ftﬂ@éug%m@é’%u&:?” on sone page, then
the e-mail formls rinted t he recipi ent name 1007 alre;']anbt%/(‘?|
t he hel p

specified. On th&MorHEFd f‘?efﬁ?iaCtSF putiop £044 cﬁ‘?ﬁ?st by ?PF?W pidnt, 2p gjgads spafl
page, thensahdieay as@eiirednd> bugon, akinipwimicidy insokbsahd <aid aoiltetsy cdolRadkierm The

user must -5R&GHL Y, Mo dBARE PN F AGSLPLEWigREER W8ih the <subject> field reflecting the
subject of the forwarded e-mail.

The <add to contacts> button 1045 adds the sender to the recipient's list of contacts and
produces an edit contacts form reflecting the updated contact list. Contact list editing is described in
more detail in Section 9.2.3

The <bar> button 1046 adds the sender to the recipient's list of barred users and produces
an edit barred users form reflecting the updated barred user list. Barred user list editing is described
in more detail in Section 9,2.5.

9.2.3 Edit Contact List

The contact list is edited using the edit contacts form 1050 (Figure 66). Because the
structure of an individual contact group is the same as the structure of the top-level contact list, the
same form is used to edit a contact group. The form is obtained by pressing the <edit contact list>
button on the help page. It is also printed whenever a contact is added to the contact list, for example
when the <add to contacts> button 1045 is pressed on an incoming e-mail 1040 to add the sender to

the contact list.
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the e-mail can be sent. The user can al so pre-address an e-mail form by
pressing the <e-mail to contacts> button on the help page. This elicits an
add recipients form (Figure 62), which lists the user's contacts 1013.

Each contact has a <To> and a <CC> checkbox 1022, 1023 as well as an
<e-mai |l > button 1024. The e-mail button elicits an e-mail form addressed
to that user. The <e-mail selected> button 1025 at the NPA096-SG 61 bottom
of the page elicits an e-mail addressed to all the users whose <To> or <CC>
checkboxes have been checked. The e-nuil forn1initia||y consists of a

doubl e- si ded page. ., The fr qur e 0) contains el ds 1026, 27 for
t he nanmes of rec?iﬁhéﬂ'fysiogﬁ E’g ‘1°te1és 8’Féﬁ]i°§”s thFé‘?met?Pe&‘%EPB]a‘ééPszi ¢ and for
the body wfrert laanai-foider I10530@9}ncﬁl'brela1b&®k thefegatt ® pGiddd. Boh bdiyriss acetidbd 1030

for conti nfblsilgvhl:cﬁ'eélkp)@dtﬂe QJntat:tht% e selqgédl : t'g,}xy @E‘t&no&&'é‘twh@%ﬁ&s( O%aﬁcagpr esses)

witten by hand are converted

pur poses. fHEnadensbat the per Fisws 72‘)0‘#9 é F%eé?jmm? fgiderp putige M54 highaliviy ‘b?)%‘@@l as

ﬁl sg ussed BREdabsBdated WIR theld@this tb e dhaigadﬁﬁdesgsel-ﬂéﬂbﬁal foﬂxd‘(k;gmé@s al I ow
andwritten text i agr ans elivere

expr essi ve mamne}ngj1 %ﬁ te%eg Glomrath %g&gl%t?tt%ﬁ”‘ﬂ%‘fﬂéftf‘)rt“h%ﬂ%'f‘? i?!?‘f ‘{C"B@‘ésry page
of the e- nfedn thé @nngt g ds camotdnep). Tiegderlieresinge ditphgdelicted cénwets emwid] form Only
the additional p@ge%bpﬁ,tpgao@eeqkmat gbefa&eoﬁs%ao% ggélbo&&s gt | onal

page is Iwgllcallyllnkedto e original e-nmai scard page> button
1032 at t hdlowybg %eb?ﬁddPn%Sé?yewaﬁeﬂdesaﬂ&ﬁﬂswﬁear@mupésﬂsﬁeﬂmgmwg‘gmt romthe
e-mai | (bu106mMgmlael7)h sides of the double-sided page). The entire e-mail is

reprinted wth t Eﬁe contac?ﬁs%\ecﬁﬁng&%lglgtm[fgzggywe l(Sjl astratec? m%ﬁ%ﬁ? pages, if any,

noved to close t age’rs a 't he page count even,
if necessary. E?&h,dvow(lrmeé@bnectﬂﬁm Ila‘tsmﬂmf the eows pothrdsers pongcidisperciavigh 2- mai |

instance, th& tu:nl(%epes;sbﬂtn wMYtH &Bied &1&&9&9@@1&&1 BB % &@Qﬁaﬁeds fgme, date
and tinme pante at the every page. an e- gtgeen sent,

Il
it can't bE'CETORYG ﬁm"‘f& ti?dﬁi} nEHRAESRdy 0 e&"éFPnB‘@S fora i‘SIpﬁ'n‘thHECh Sé?ﬂstt%ed, and
sent. The upsdaingabdshigaif ihatestilatdiggapon every page of the e- ITB.I| form prints

anot et copy of Sl D LBLI Bk SIRAUIAG, 0 ufEh S 18] bid 5t 2nCe:

Both the origina e copy can be sen t
i ndependerfeoatedresapy | th ﬂewe_(em@eutpuzew%)sbu,ﬁomd@@y Tihecqllpw_wse!qt@w o to_sbpbj ect >
fields carhnﬂ;&answsg%at%dmewdisme deda%oﬁ@rth@dwy&ﬂoe&l pl ents, subject text,

etc. The <print>_button_ p uces I [ m with the
struck-out text FErp\Etel éflﬁfe ng)c(ﬁgg%ﬁg)tlﬁﬁ ﬁ@%@ggl‘k"? %‘b"’?‘tsé‘?‘?i]??f‘ every
page att achéswithive<sete bntentl0Beltddiseto the &fldet athe @uiadet'e Binaie Rtie0 Whkdde esepai | body.
The entir GyfslBhlsbe e SBE LM st i ro ool TR M| 164, UG Gurca MBI 44 0N

pages are automati cal added to t acconmno fie attachment .
contact,

The set e-mail folder form 1070 provides a <new e-mail folder name> field 1072 with an
associated <set new> button 1073, This allows a new folder to be simuliancously created and selected
as the contact's e-mail folder. The new folder has an associated set of checkboxes 1074 which allow
the folder's e-mail delivery options to be specified.

9.24 List Maitbox

The contents of the user's mailbox are listed using the mailbox form 1080 (Figure 70) and
the e-mail folder form 1090 (F igure 71). The mailbox form lists all of the user's e-mail folders 1011,
each with a set of checkboxes 1081 which reflect the folder's e-mail delivery options and allow the
delivery options to be changed. Each folder entry also has a checkbox 1082 which allows it to be
selected. The <count> button 1083 next to each folder name indicates the number of un-printed
(1.eun-read) e-mails in the folder.

The <delete selected> button 1084 at the bottom of the form deletes all selected folders

from the mailbox. The mailbox form is re-printed with the deleted folders removed.
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The attachnent can consist of anything which can be sel ected on any

net page. The <add reci pients> button 1034 adjacent to the <recipients> and
<copy recipients> fields 1026, 1027 at the top of the first page of the
e-mail formelicits an add recipients form 1036 (Figure 62), with the
<subject> field 1028 reflecting the subject of the e-mail form The

<e-mai |l > and <e-mail selected> buttons 1024, 1025 on the add recipients
formelicits a copy of the e-mail formwith the additional recipients and
copy recipients added. The <send> button 1035 at the bottom of every page
sends the entire N PADIG- S f any recipient is
unknown to the s%ﬁ%‘ﬁ‘#atetoﬁ‘é%sﬁhr‘i‘gm’ewgﬁ?F‘ePWW]O?@eT%B’E)?ﬂp &Y WER AV df f endi ng
nane pri nhededdoxeso the fobigestdaiberywptons.an err or nmessage i ndicating the
problem If the iR of.  mat chi ng
users is print edﬂﬁq%l%ie&%ﬁgﬁa%@rﬁél%%%dfﬁé &H?H?m&&% gfth% %E:dfeda The
<e-mai | > bt tel falderders 100 Figwe B9 t he form repri nts the e-mail formwith

]Elhe r eci p: lenttnamaﬁthlﬁ&gmseuﬁﬂa&eﬂewIhﬁst@?é@mhém%gmsu | user interface
OwW IS | ustra re mal exce i on user
interface flow i |‘TIP%IS$<‘1%L% 1?%0 ll‘—sfsd’ﬁr"gth%@'ma'& ‘?ﬁ]ﬁeﬂgﬁéa?}‘esmﬁle ?Tm mail is
recei ved iduiry H@1 flgmethe fenden of throomailri§92 theraubjectabdthel eramait 1008404 thédagrlanégmd3 and
64), whi thgmé tnﬁlﬁ v%@%eﬂ?e%g%hesﬁs{ H%ut t Ere@nY SR %_h:ctaﬁrot 4288 Ak 88apNdiI Ng

outgoing e-nmail form The <rep on 1041 at tom of every page
of the e- nelmndebich iett ‘hﬁr“'&fﬂ‘cg@% C%lwm B gertigueni@Py whish %Homhgewté%bfso and
61) addr ess%ﬂah HthJt Beuse mhex a @fortt Bertoh ACHOER:HA GheC-ARl thlderaNhrtd Byhthe fchBted Ub] ect
reflectlng ﬂ?éf%r#s()f ttth incoming e-mail, but with "In reply to:
added as &’ pr efm STPENFY to all > button 1042 produces an out goi ng
e-mai | form addr &erean ¢-wait iheregle rdiesther ofnait, He sibjeciofithagpleingreinhils iggdented | as to

all of i1t Seh@ehdheRbic3NH CARY WhEh Plselye. THICeaSH @INPIFY Tishbtido RL1ekBA3
produces an outEgg:Bﬁngﬁe mail formw th no recipient, and with the subject

refl ecti ng”iitie EIBYS VNS BeHCRRT G R e m5igted i b tollfB"r"YAﬁ‘F #EHE " added
as a prefiatentibhe body of the incomng e-mail is also copied to the body of

the outgoing e- : <f.or C ttQ 44 creat es, but
doesn't print, gﬁgcgﬁmﬁgle%hahas—a ?ngoxologﬁ & tﬂOWSI be Seecgﬁ 3 WFI P gs but t on,

and t hen Nmfm 16P% whjch; aHWKwnmrhemw&e P@mdm *é‘ntoswf@emmg egppilj (Figure §hj s
elicits amnpadgd recipients formin the usual way (Figure 62), with the

<subject> field reflectin e ect t forwarded e-mail, The <add
to contacts> but dilﬁtﬁgelegta‘ﬁfm ??el%gde 3’89’0'{081 ‘{t]ﬁ’ﬁ f‘?“@gqﬁ‘?sét?ﬁw%mﬁ wtectpst
contacts am:daﬂsgmodm&ﬁ@mwfomdsx‘eprmamvah:tﬂasdel@ﬂmam‘rkmbd ng the updated contact

list. Contact | oo Oﬁgy%g%ged% Eud‘iﬁl%% eJQé‘t‘&!lﬁb{PzﬁnﬁR)B@ 1 H Pl bc!ttpm §F¢ﬁé%8§1 9.2. 3

The <bar > button e sender to the recipient’s
users and fﬁlldgd"%égow the currently selected e-mails to be copied or moved to a different e-mail folder via

the copy e~-mail form 1110 (Figure 72).

The copy (move} e-mail 1110 form lists all of the folders 1011 in the user's mailbox, each
with a <copy 10> (<move 10>) button 1111 which copies (moves) the selected e-mails to the specified
folder. When a <copy to> (<move to>) button is pressed, an e-mail folder form is printed which
shows the updated contents of the destination folder.

The copy (move) e-mail form 1110 provides a <new e-mail folder name> field 1112 with
an associated <copy to new> (<move to new>>) button 1113. This allows a new folder to be
simuitaneously created and selected as the destination for the copy or move. The new folder has an
associated set of checkboxes 1114 which allow the folder's e-mail delivery options to be specified.
9.25 Edit Barred User List

The barred user list is edited via the edit barred users form 1120 (Figure 74). The form
1120 is obtained by pressing the <edit barred user list> button on the help page. It is also printed

whenever a user is barred, for example when the <bar> button 1046 is pressed on an incoming e-mail
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an edit barred users formreflecting the updated barred user list. Barred
user list editing is described in nore detail in Section 9.2.5. 9.2.3 Edit
Contact List The contact list is edited using the edit contacts form 1050
(Figure 66). Because the structure of an individual contact group is the
sanme as the structure of the top-level contact list, the sane formis used
to edit a contact group. The formis obtained by pressing the <edit contact
list> button on the help page. It is @also printed whenever a contact is
added to the contact list, for exanple  when the <add to contacts> button
1045 is presged n an incomng e-mail 1040 to add the sender to the
contact |i $¥Y oRphHoR SHoss PEEE RSB ry 1051 on the contact |ist form shows

t he nane on the GbnbacistshlbRhe aardl 2hi theQusit's Rukd @ertigti 1017 Bdctleds a 2Bdot N Whi ch

e-mai |l fromt NECONLAFE vl S ced. Each entry has a checkbox 1054 which
all ows the contact to tt%lé‘ %eeﬁégt ed, an <info> button 1055 which elicits a

page of i nf or mafhorrubiselecteeh butigs d 23 arithg ppiony gf) the fapye] dedetes dlaet selecigdtisers f ol der >

But t ﬁn 1035011\1\/%_ '%ﬁmealds@v;@t. tl“ﬁl;_-efl'oﬁr]z ﬂ?‘i&—bﬁnté‘fd%ﬂﬁed(&elz@em Gliseg% %ﬂo%.t\hhe%ﬂl%s@rqglt act to
e changed,via.t et e- mai ol der form (Figure : e <del ete

sel ect ed> ‘E?yf’feﬁgﬂm%g‘?%“s?rﬁse“"ﬁ?%? 8t the form del etes the sel ected
contacts from t ik woatweg kdilidgIiber ngrface Aoy &dHusigred ipBigureTie formis reprinted

with the ted : ed. The <copy to group> and <nove to group>
08s®" Tl O DreBaR

buttons 1058, 10 e bottomof the form allows the sel ected contacts
to be copi ed andThuskebdl wees disecipa tince dff iplaree) isoayisald aiate fiectoppipdes (a tieseribsd f or m
1060 (Fi guprevidddly in sEi@n @R NE BGbtaihddSHy pR@iidel (RY<ARI usérHirdidrRCRutbd LE Betp
illustrated in Figure 65. The copy (nove) contacts formlists all of the
groups in %% user's contact list, each with a <copy to> (<npbve to>)
butt on whi ch copiTesgl{habwesdirectory med B30 Fikueonl @otbiss dngiphitetigde by faady gr oup.

Wien a <c et e e e ! X ias f L ons, r_mis
OV L P Bscls TRY GarkeO) b&%&ﬁ@ nasépagi{%g&gegq %gmgeg Lso GRALAELS The

printed which shows the updated ers ’ stination group. The
copy (rmovefinedhrtoetld3F sifica0tosehiyfoinpgen gace {Bge 7O fherngmed> PriEnd 13961 with
an associ gh®#esas Ofybids@-nfh@ \f6tm (CIVAFiGurésB0 BRVET) addiddstdB thd O spoddtigSisadlhOWs a new

group to b si,mul t aneous| eated and sel ected as.the destination for the
copy or m)t\gl'c“'ef<al %C%n%ft%glﬁrtﬁ%{ll%oﬁg%fetrge 57 ' Ebufq@rt S(cﬁ?tag‘]%}lset BRI y WIFY of the
f ol ders i ncopthes ligg $€50'(Sgwmett).box, each with a <set> button 1071 which sets

the fol der as thenLARbAGL: drefsrfBiet 11301288 Eontal @R shallBratRfeL Ravightbh bRfbnd S

pressed, the edit contacts formis re-printed to reflect the new fol der
associ ated!™f'th the contact. The set e-mail folder form 1070 provi des a
<new e-nmai | fol deke gléhaemer diredtdy 1y Rtevthek Hoans illagM@Cindig@a 7SSEle imRWasebUt t On

1073. Thi Sint%lficg W fa Qs%ggiat:eg lpgg% liaytgu?s ag%s 3&%!& par‘g]v%%%i)% l'y created and sel ected

The user information page 1140 (Figure 77) contains the user's contact details as provided
during user registration, subject to the user's privacy preferences. It also contains <e-mail> and <add
to contacts> buttons 1141, 1142 which work in the usual way.

The <Internet e-mail address™> field 1143 is only included if the user information page is
printed via the contact list for an Internet contact (as opposed to a netpage contact).
9.2.7 Add Internet Contact

An Internet e-mail user can be added to a user's contact list using the Internet contact
registration form 1170 (Figure 79). Since an Internet user is not otherwise known to the netpage
system, the form allows full name details 1171 to be specified, in addition to the Internet uset's e-mail
address 1172,

The Internet contact registration user interface flow is illustrated in Figure 78,
CONCLUSION

The present invention has been described with reference to a preferred embodiment and

number of specific alternative embodiments. However, it will be appreciated by those skilled in the
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as the contact's e-mail folder. The new fol der has an associ ated set of
checkboxes 1074 which allow the folder's e-mail delivery options to be
specified. 9.2.4 List Miilbox The contents of the user's mailbox are |isted
using the mail box form 1080 (Figure 70) and the e-mail folder form 1090
(Figure 71). The mail box formlists all of the user's e-mail folders 1011,
each with a set of checkboxes 1081 which reflect the folder's e-nmai
delivery options and allow t he deIiv%Fy options to be changed. Each fol der
entry also has a checkbox 1082 which allows it to be selected. The <count>

button 1083 nex each folder n i ndi.cates the nunher of uyn-prjnted
(i.e.un-reﬁﬁEm%@%%%PEaFﬁmﬁﬁgogﬂfﬁgggm?ﬁéLéﬁﬁg&?% §%F@%&8ﬁ¥gﬁﬂ#F%ﬁmh084 at

t he bot t onaloffall ichif e spiril @hdot@s obiiht psehidnkesn fakddingy, itfwilbba dohestamitiabox. The
mai | box f LS Ler i i § 0yt f : r NP, -SG 64
The. <updats et ans el EfEa t boundf RShette salafibns T ullrdde )
changes neeeifiFption, ipreding Ha@rprxigemomted g cyireferpnce awprorrisiey Thyseare plsthe Each

f ol der entihyeni@dnSdbnRamited tylteSltazhdalalgn 1086 which |ists the contents of the
folder via the e-mail folder form 1090 (Figure 71). The mail box listing
user interface flowis illustrated in Figure 69. The e-mail folder form
1090 lists all of the e-mails in the folder. Each single-line e-mail entry
1091 shows the sender of the e-mail 1092, the subject of the e-mail 1093,
and the date and tinme 1094 the e-mail was received. The list can be sorted
by sender, subject, or date and tine. Each colum which is not the current
sort colum has a <sort> button 1095 which allows the list to be sorted by
that colum. Wien a <sort> button is pressed the e-mail folder is sorted by
the selected colum and the formis re-printed. Where an e-mail is a reply
to another e-mail, the subject of the replying e-mails is indented

relative to the subject of the e-nmail to which it is replying. Thus each
thread of a discussion is clearly visible. Entries for e-mails which have
never been printed are printed in bold to draw the user's attention. Each
e-mail entry has a checkbox 1096 which allows it to be selected, as well as
a print button 1097 which allows the entire e-mail to be printed in the
formof an incomng e-mail (Figure 63 and 64). The <del ete sel ect ed>
button 1098 at the bottomof the formdeletes the currently sel ected
e-mails. The e-mail folder formis reprinted with the deleted e-mails
renoved. The <copy sel ected> and <nove sel ected> buttons 1099, 1100 at the
bottom of the e-mail folder formallow the currently selected c-mails to
be copied or noved to a different e-mail folder via
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the copy e-mail form 1110 (Figure 72). The copy (nove) e-mail 1110 form
lists all of the folders 1011 in the user's nmail box, each wth a <copy to>
(<move to>) button 1111 which copies (noves) the selected e-mails to the
specified folder. Wien a <copy to> (<npove to>) button is pressed, an
e-mail folder formis printed which shows the updated contents of the
destination folder. The copy (nove) e-mail form 1110 provi des a <new e-mai
fol der name> field 1112 with an assoghated <copy to new> (<nove to new>)
button 1113. This allows a new folder to be sinultaneously created and

sel ected as the destination for the‘ﬁ%ﬁ“ or nove. The new fol der has an
associ ated set of checkboxes 1114 wh gllom/the folder's e-nmail delivery
options tol-be spaéeiehpdidr comfosiiobanEhrsmBagurofeh elgsemiclmag meshipe inbladinged user |i st
is edited via the edit barred users form 1120 (Figure 74). The form 1120

i s obtained by pP@¥8g aglogumentte dicilitaisaporpepitigs @pd [ringmissiy gfttepnelesonihmaihel p
page. |t igesgth§0 printed whenever a user is barred, for exanple when the
<bar> button 1046 is pressed on an incom ng e-nmail NPA096-SG 65 1040 to
add the sender t coniphgnghreleetbnitil medssk on th @ocluadnitlizisd Sselng d&fce bhapediser s
1121 in t ' roi 17. Fach has a checkhox 122 whi ch
allows it httgéegggordgdzc}ag%'g%%%c%gt“?3%@§F$§e Oglfag%;o%tfffl tnﬁ'gﬂrtllv ffgjﬁg(z’ﬂlm ?nl%:ie bot t om of

the form del et estrﬁd@ﬁiﬁﬁ?kn@e%@tﬂ b B the & ,.g@ae\gﬁe@qesmtey@gam,ltﬁ@mcﬁgf f formis

re-printed wwth the deleted users renpvec en a user I s ete romthe
list that EFPseRtingnfepriing of figs7aige deriie WHin e efet, dut tocllpy fhe gretsassito bt er f ace
flow is ildlasénicalyaeptirtd irkhg dén@utcsysterS amd 6 3 obal User Directory The gl obal
user directory, since it is large, is navigated via a directory index (as
descri bed previ tarsthijting the messdge orat 83st onk tecipientoditas, ned by pressi ng the <gl obal
user directory> button on the hel page. The gl obal user directory page
1130 (Fi gure 76) ot &e P%S%rfiewephglﬁhﬂr Peeatpd fojsipre 2 spping device ydentifigmwhichaf user s
in the nar@aphanQ@s@BaNa iR denye debife RADSher Eﬁﬁ@ dSeE OF tﬁ%@éﬁnettﬂzre.ee associ ated
buttons. The <info> button 1133 produces a user information page (Figure
77), the <e-mail> button 1134 generates an outgoing e-nmail form 1020
(Figures 60 and 61) addressed to the corresponding user, and the <add to
cont act s> dut t onA 1BY! modding helais driuther intledingsthy st of oustivied, il the tongaer print s
t he updat egsent @RERGE: delisdiachQRP (Figure 66). The gl obal user directory page
1130 al so contains the standard index navigation buttons 1136. The gl obal
user directory user interface flowis illustrated in Figure 75. The index
user

3. The method of claim 2, wherein the step of receiving, in the computer system, the sensing

device identifier comprises receiving the sensing device identifier as an encrypted sensing device

identifier.

4. The method of claim 3, wherein the encrypted sensing device identifier is encrypted using
an encryption key.
5. The method of claim 2, wherein the step of receiving, in the computer system, the sensing

device identifier comprises receiving the sensing device identifier via a radio frequency signal.

6. The method of claim 5, wherein the step of receiving, in the computer system, the sensing
device identifier comprises receiving the sensing device identifier via a relay device adapted to

receive the radio frequency signal.

NPA096-SG



interface fl ow and associ ated page | ayouts are as described previously. The
user information page 1140 (Figure 77) contains the user's contact details
as provided during user registration, subject to the user's privacy
preferences. It also contains <e-mail> and <add to contacts> buttons 1141,
1142 which work in the usual way. The <Internet e-mail address> field 1143
is only included if the user information page is printed via the contact
list for an Internet contact (as opposgd to a netpage contact). 9.2.7 Add

I nternet Contact An Internet e-nmail user can be added to a user's contact
i st using,the | ition form.1l Figure 79). Since
an I nter ngt userﬁlgegjgeﬁlgéo%g e:rggfn%ée ef(enovevnra qtqﬁenc egfmdlsgatz;”mg0 %‘%@Wg cha form
alloms full name details 1171 to be speC|f|ed in addition to the Internet
user's e-nmail address 1172. The Internet contact registration user

interface §l OW | ‘BhelhekHd® bff Mi€d, Wikrefdl (BINeRing Bevice GANH:ddS) (Ve H@@en@iﬁ§§e@ﬂé
i nvention Qm% een de cri bed wn%h reference to a preferred enbodi nent and

nunber of SPEET LRy %*H&?P&En RESOWIEPEATs. However, it will be appreciated
by those skilled in the NPA096- SG 66 rel evant fields that a nunber of

ot her enbodinents, differing fromthose specifically described, will also
fall withiq the gRichbd asaagméﬁlﬁgﬁmpi \;ﬂeﬁmﬂﬁeea%ﬁr@;s oF [ﬂt\és&g 169{11’3 chI‘RrF %@g' y, It
wi || be understood that the invention is not Inten ed to the

speci fic efPBBUF TEMSs o afivpier ipdicis ppethgyfogunsat to ag pleskprig %’alt pighe adirsstudi ng
docunent s fdiliate pakmitsed. by cross-reference as appropriate. The scope of the
invention is only limted by the attached cl ai ns. NPA096- SG 67 CLAI NS A
met hod for conposition and transm ssion of an electronic nail nessage
including: printing a docunment to facilitate composition and transm ssion
of the el el ronit mvlpd ssrriirmedde ceigohpberingt ktera & dhermsiage avapilidrpsage on

the documedstuneht & icaavBig:dRinSEH Sinter ¥tk it Al Sfbten! Raikie 30 apRdGedata i n the
docunent Im&m% acee?%n an operative p03|t|on relative to the docunent;

transnlttrng iIntaraction data fromthe sensing device to a conputer systen1
the interaction data representing interaction of the sensing device with
the coded data to allow the nmessage to be electronically captured in the

conputer spstemp a@od a{s%ﬁﬁlmdttﬂ Lng Qﬁer&?ésléagtq)mtt gf @l eIL%(gtﬁE mgipﬁessa%g Lpi ent
address, wherein the sensing device is further to store a sensing
devi ce i deﬁRPI}e t% Fhe \jeﬂffuelﬁﬂt g converted, in the computer system, from hand—wntten indicia, alpha-

numerals, diagrams, figures, or the like, to an electronic form which substantially preserves the format

and appearance of the relevant part of the message.

12 A method as claimed in claim 10 or 11, wherein electronically capturing the message
includes receiving, in the computer system, at least one of movement data and position data regarding

at least one of a movement and a position of the sensing device relative to the document.

13, A method as claimed in claim 12, including the sensing device sensing at least one of the
movement and the position of the sensing device relative to the form using at least some of the sensed

coded data.

14, A method as claimed in claim 1, wherein at least part of the clectronic mail message is

transritted to the recipient address as digital ink,
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adapted to distinguish the sensing device from other sensing devices of the
sane type. 2. A nethod according to claim1, further including the step of
receiving, in the conputer system the sensing device identifier. 3. The
met hod of claim 2, wherein the step of receiving, in the conmputer system
the sensing device identifier conprises receiving the sensing device
identifier as an encrypted sensing device identifier. 4. The nmethod of
claim 3, wherein the encrypted sensin%9device identifier is encrypted using
an encryption key. 5. The nethod of cl'aim2, wherein the step of receiving,
in the conputer system the sensin device identifjer conprises receiving
the sensing- devi ¢&eatfh dlamedyin goim L wherefp themegagrd, dsfiverpdygi dic 2dggess 1 net hod
of cl ai m Sformwfesebidl dodume beminidg ticeletotic igil mbsagk.ne conputer system the
sensing device identifier conprises receiving the sensing device
identifier via a relay device adapted to receive the radio frequency
signal . NPA096-SG 68 7. The nethod of claim5 or 6, wherein the radio
frequency % gnal Aimethgd By glamesoitrlagn dharberep, theTyseondwodyment ds @ |legptrpnd usepher ei n

t he sensi ngeAlamt 6lemint wREE@LRA atr@ipSdaOb Erdichte a SBFHRicNE adR 4k nfornslRRd fd €F i n a
non-vol atil e menor 'n.the.sen&H@? devi ce. %. A net hod asdpLai dgn claim
1, \wher o rFeTHG S L HTSRSPSET PO SRR PYE, <THE SUSNRA system
f r om hand- adept¢dttiewmansmitiesppme date tb Meonghoieunent to an el ectronic form of the
address to facilitate transmssion. to. A nethod as clained in claim1,

wherein at | east part of the nessage as applied to the docunent is
converted, in the coqguter system. from hand-witten indicia or
P

al pha- nunel’al s t0 meEreEselpid @ ity Eersi guserpddresses therelsefepnis anal mssspsdp j n ¢l ai m
1, wher ei nihaiecipianm sddrepsaty bel@fingtahemet@cd isOdi tik: ddRinlent B &SRGensag devappl i ed to the
docunent is converted, in the conputer system fromhand-witten indicia,

al pha- nunerals, diagrans, figures, or the like, to an electronic form

whi ch substantially preserves the format and appearance of the rel evant
part of thE nesshdgethod s cRinedtimelejmals inglndipgrisesiving, i@ [thsi commter gystem] indigges ej n

el ectroni Cataldgrive@ bl tab B@led 136, ARSEAIR iddnitG bUBEBIMRE@hYit NGst odelds § RRIEONMPUL er

system at | east one.of novenent data an osi.tiqn data_regardin at | east
one. of a8 ABIT AR 0a B E1 Briobe DHE CaRer BT A PUTAETPEREE! | he

docunent . deBrmige whet thognsg devigiisred to imtepbtavitnte ocuinert | udi ng t he sensi ng devi ce
sensing at |east one of the novenent and the position of the sensing
device relative to the formusing at | east sone of the sensed coded data.

14. A method as clained jn claiml, wherein at |east part of the electronic
mai | ness a]je is A method as claimed in claim 18, including the sensing device sensing at least one of the

movement and the position of the sensing device relative to the document using the coded data.

20. A system for composition and transmission of an electronic mail message including:

a printer for printing a document with coded data, to facilitate composition and

transmission of the electronic mail message;

a sensing device for reading the coded data when placed in an operative position relative
to the document and transmitting interaction data, representing interaction of the sensing device with
the coded data to allow for electronic capture of the message, generated by moving the sensing device

relative to the document; and

a computer system for receiving the interaction data from the sensing device and

transmitting the message to a recipient address,

wherein the sensing device is further adapted to store a sensing device identifier which is

adapted to distinguish the sensing device from other sensing devices of the same type.
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transmtted to the recipient address as digital ink. NPA096-SG 69 15. A
nmethod as clainmed in claiml, wherein the nessage is delivered at the
address in the formof a second docunent containing the electronic mail
nessage. 16. A nmethod as clained in claim15, wherein the second docunent
has at | east one user interactive elenent which enables a recipient to
indicate a response to associated information in the second docunent by
interacting with the user interactive.glenent using a sensing device which
is adapted to transmt response data to a conputer. 17. A nmethod as
claimed in claiml1, wherein a user addresses the electronic nmail nessage to
the recipient address by selecting a nane froma list on the docunent using
t he sensing devige, 18. A.methpd lained in claim.1, . includin
receiving,gfn th%sE%ﬁﬁﬁ?@%¢§§§agh?ffhe?%aefﬂn“maﬁ?gm&%@@%% oﬁFgﬁg?ﬁe coded
dat a, regasenhinggevideadeptefienirdm the syhsingdevidocunent and at | east one of a position
and a novenent of the sensing device relative to the docunent in order to
identify the docunent and determ ne when the sensing device is used to
interact wth the docunent. 19. A nethod as claimed in clajm.18, including
the sensin 'devi@@S?ﬁﬁé?ﬂ%mﬁgﬁmgﬁgPt%ﬁ?mﬂFﬁﬁﬁgm*ﬁﬁ B IRt e e RESPBsi ti on
of the sen&vingidehtifiéraeanreadrated vasibgdetibeida@tnnment usi ng the coded data. 20. A
system for conposition and transm ssion of an electronic mail nessage
including: a printer for printing a docunment with coded data, to facilitate
conposition and _transm ssion of the electronic namil nessage; a sensing
devi ce for? eadi Ry sy¥@ & af2guiessin thrsicrpreleading fevisnidenybisrat sueeiWasivg i on
relative dn@ndripliosl@gunent and transmitting interaction data, representing
interaction of the sensing device with the coded data to allow for

el ectronic capture of the nessage, generated by noving the sensing device
relative to the docunent; and a conputer system for receiving the

i nt eract i o#f dat allerspyan pfeclagm AL | whereid die compuiar dystemyia adepied tojrepgive He sepsissage to a
reci pi ent adidf @&SfierVhtERIHchlRfysemsi ng device is further adapted to store a
sensing device identifier which is adapted to distinguish the sensing

devi ce from ot her sensing devices of the sane type. NPA096-SG 70 21. A
system according to claim 20, wherein the conputer systemis adapted to
recei ve th#. senBiengstaed]den 24eovkbiehitercofipuymsysivar is edagtedg rebeive the sendids The
system of glal Middiser B §1 RihNAKRMBMLRE Y $LE0 | B 3dapt 8ulQy S Ve t he
sensing device identifier as an encrypted sensing device identitirer. 23.
The system of claim 22, wherein the encrypted sensing device identifier is

encrypt ed in . . . .
yp é’%s 9 The system of claim 24 or 25, wherein the radio frequency signal is a Bluetooth signal.

27. The system of claim 20, wherein the sensing device is adapted to store the sensing device

_ identifier in a non-volatile memory in the sensing device.

28. A system as claimed in claim 20, wherein the computer system is adapted to transmit the

electronic mail message to an electronic mail server.

29. A system as claimed in claim 20, wherein the computer system is adapted to convert the
address of the recipient from hand-written indicia on the document to an electronic form of the
address.

30. A system as claimed in claim 20, wherein the computer system is adapted to convert at
NPA0SS-SG



an encryption key. 24. The system of claim 21, wherein the conputer system
is adapted to receive the sensing device identifier via a radio frequency
signal. 25. The system of claim?24, wherein the conputer systemis adapted
to receive the sensing device identifier via a relay device adapted to
receive the radio frequency signal. 26. The system of claim?24 or 25,
wherein the radio frequency signal is a Bluetooth signal. 27. The system of
claim 20, wherein the sensing device i;$ adapted to store the sensing device
identifier in a non-volatile nenory in the sensing device. 28. A system as
clainmed in claim 0,\ereiqthe co ter stemis adapted to trapsmt the
of et 1 oni R B EoRe A ISSER $ BRIEE GrlF LoSBFY i SSrongall et o

cl ai med i nhagd-witren 2@iciawheyhe nmmdrdhgo commpait @nivayst em i s adapted to convert the
address of the recipient fromhand-witten indicia on the docunent to an

el ectronic formof the address. 30. A systemas clainmed in claim 20,
wherein the conputer systemis adapted to convert at N PA096-SG 71 | east
part of the& el ectrEimdEs faimed ifpddmge wereiniha somgutersviets ddediorfoner g

el ectroni Ciedst yartCafieldic@Gonichadiidndssapd dsCpplicd @ b dodimerd ol RicbrtiREi1B] captired

el ectronic_equi.val.ents. 31. A system as cl al .in claim 20, wherein the
comput or Sy SR SRR sl AP R L B st o e L8R ¢ e
message assubplialle oreteryes theeforjwtandemrtardngagithe edavant pariof e ¢lgctromgrnaiimesskage.
hand-witten indicia, alpha-nunmerals, diagrans, figures, or the like, to an
el ectronic formwhich substantially preserves the format and appearance of
the relevant part of the electronic pai|l nessage. 32. A system as cl ai ned
in claim3tor 32%RE SR REHENSIE M ?%ﬁ‘éff%'fpgte‘a%isé%‘l‘éa‘}g{’tﬁd‘Pé%‘?"?/e at

| east one afcanonafentengatidata amichopiimidhth cagardiag & laae o dia By veadentlaedbsposidne of a
movemment - afithe deoSdelibagRlo hd\Bacd A3 i\ ULl HlyRliend fedhe coded data,
in order to electronically capture the nessage. c systemas clained in
claim 32, wherein the sensing device senses at | east one of the novenent
and the position of the sensing device relative to the docunent using at

| east somessof the sysemdedlaiial @ cldd .32 Avlgiel RiMeangCleditd ®@ibed A 1adtahdniats furt her
| ncl uding 8, pLLDL Gtk e [ SRR AJUEESD ! Sleur Bl Q4G RO, B8 E0RNC
docunent contai ni ng the elect ronit mai o nessage.m§ . ggsys em as ¢l ai ned in
cl ai m 34, sabddeian t he second docunent has at | east one user interactive

el ement which enables a recipient to indicate a response to associ ated
information in the second docunent by interacting with the user
interactive el enent using. a,sensi device which is adapted to transmt
response data t éysf%‘rf’ﬁﬁ‘g‘gi”fi inggaim gg’sﬁﬁ"g?re‘ﬁ?%‘édé“gc"l Al ﬂi‘erfe%?‘eé.’f F‘F{‘i?ﬁ?, ‘E’Wner ein
t he coded watengsarwedddondadensininytht detrehiconniiem@tsage

35. A system as claimed in claim 34, wherein the second document has at least one user
interactive element which enables a recipient to indicate a response to associated information in the
second document by interacting with the user interactive element using a sensing device which is

adapted to transmit response data to a computer.

36. A system as claimed in claim 20, wherein the coded data serves to identify the document

and a position of the sensing device relative to the document.

37. A system. as claimed in claim 20, wherein the computer system is adapted to receive at
least one of movement data and position data regarding at least one of the movement and the position

of the sensing device relative to coded data, in order to capture the message.
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and a position of the sensing device relative to the docunent. 37. A system
as clainmed in claim 20, wherein the conputer systemis adapted to receive
at |east one of novenent data and position data regarding at |east one of
t he novenent and the position of the sensing device relative to coded
data, in order to capture the nessage. NPAMI6-SG 72 38. A system as cl ai ned
in claim37, wherein the sensing device generates at |east one of the
novenent data and the position data ushbng at |east sone of the sensed coded
data. 39. The nethod of claim8, wherein the sensing device is adapted to
store the sensing device identifier in a read-only nenory in the sensing
device. 40. The system of claim 27, wherein the sensing device is adapted
to Sj[ ore tﬁie sen IS)E% de}:/il & inlcfzja%nH, I:v e?erin {hQ selaJ‘sirI;ge egléeog%rlle\(ateg%ﬁgarsy onle Qf t}lehe
sensi ng devi ce. 096-5G

movement data and the position data using at least some of the sensed coded data.

39. The method of claim 8, wherein the sensing device is adapted to store the sensing device

identifier in a read-only memory in the sensing device.

40. The system of claim 27, wherein the sensing device is adapted to store the sensing device

identifier in a read-only memory in the sensing device.
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