BUSI NESS CARD W TH CODED MARKS AS ELECTRONI C MAI L TOKEN FI ELD OF | NVENTI ON
The present invention relates generally to nethods, systens and appar at us
for interacting with conputers. Mre particularly, the invention relates
to such interaction using an interactive business card. CO PENDI NG

APPLI CATI ONS Vari ous net hods, systens and apparatus relating to the present
invention are disclosed in the follow ng co-pending applications filed by
the applicant or assignee of the present invention sinultaneously with the
present application: PCT/AUOCO 01108, PCT/ AUCO 01110 and PCT/ AUCO 011 1 1.
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following co-pending applications filed by the applicant or assignee of the present invention on 24 May
2000:
PCT/AU00/00518, PCT/AU00/00519, PCT/AU00/00520, PCT/AUQ0/00521, PCT/AU00/00522,
PCT/AUQ0/00523, PCT/AU00/00524, PCT/AU00/00525, PCT/AUQ0/00526, PCT/AU0G/00527,
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PCT/AU00/00538, PCT/AUQ0/00539, PCT/AU00/00540, PCT/AU00/00541, PCT/AUQ0/00542,
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PCT/AU00/00560, PCT/AU00/00561, PCT/AU00/00562, PCT/AU00/00563, PCT/AUQ0/00564,
PCT/AU00/00565, PCT/AU00/00566, PCT/AU00/00567, PCT/AU00/00568, PCT/AUR0/00569,
PCT/AUQ0/00570, PCT/AU00/00571, PCT/AUG0/00572, PCT/AUN0/00573, PCT/AUQ00/00574,
PCT/AUQ00/00575, PCT/AU00/00576, PCT/AU00/00577, PCT/AU00/00578, PCT/AUN0/00579,
PCT/AUQ0/00581, PCT/AUG0/00580, PCT/ATI00/00582, PCT/AU00/00587, PCT/AUO0/00588,
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NPA102SG -2 PCT/ AUCQ 00589, PCT/ AUCO' 00583, PCT/ AUOQO 00593, PCT/ AUOO 00590,
PCT/ AU00/ 00591, PCT/ AUOCQO 00592, PCT/ AUCO 00594, PCT/ AU0O/ 00595,

PCT/ AUCO' 00596, PCT/ AU0OO/ 00597, PCT/ AUCO 00598, PCT/ AUCO 00516,

PCT/ AU00O/ 00517 and PCT/ AUOO/ 00511. BACKGROUND The netpage systemis
intended to provide a paper-based user interface to published information
and interactive services. On occasion,, users wll want to provide

i nformati on about thenselves to others? A generally accepted approach to

provi di ng i nf gfHRbARDsdo0PE 6 @aﬁéffﬁﬂ(%o%%% P&/.?H@/dﬁ?b%t %C’f‘/%U&)YOO%y of a

business card. It IS consi e articu usi ness card

use
i ncl udes t he BEeY887% W/‘ﬁU(é’G@F SECWUQW?@5%UE%P/AUWP§§%eE%T/éﬁW5% e

usual 'y rel at porAyo0R0ES| PATRAUBOMENCEAUBN Y bicTHWBNES11. their size is
generally restrictive with respect to providing informati on about the owner
of the b“é)\é‘ﬁ?ﬁo Apd to others. SUMVARY OF | NVENTI ON The pr esent invention
provi des E of enabling a first user to record in conputer system
usi ng a busi ness ¢ ATRFEHFYSEMsE JBFed) &b provids, 2 e Ppsgrh juer ﬁ’ﬁ?rfaceaH’dP‘@E%‘e‘bf t he
second usieformatitrenntd reranpds serviear d i ncl udi ng coded data indicative of the
identity of the business card and of at |east one reference point of the
busi ness card, Phecpsmheds iWﬁbWasluiomg)vtdh@fcsmeips atghit thegs@vey tonghersi mgtdaellgcorrput er

system i aasgpfeagﬁppcgcui@tp%vidﬁ@ AT IARY Ja& dEN Gy fﬁ%&lﬁgsnﬂ bl b&y aﬂ%&hefsy

t he busi ness_card position of the sensi Elg device relative
busi ness ¥4r i “toﬁséde’éegﬁgfl"r?ﬁﬂlﬂéﬂﬁ%’é‘he bWI‘i‘Eﬁ Spf dclidesi e cRirisaradeidres ﬁfdbq t| on

rel ative dse. t he business card, sensing the indicating data using at | east
sonme of the coded dat a; i dent i fying, in the conmputer systemand fromthe
i ndi cati ng dat aBustpessegdest uiually medvel smhlk for gbetinpmndlingeidwesd dhesizedf t he

second US@heraP AGrbRE HibhcShot o phoviddg R GHERHh Hlou MR AlFoPhe @as.Léggéa}éf t99th§§cef]5| bl'e

to the first user, the electronic mail address of the second user
request to record the second user's electronic mail address may be
associ at esl/MMARY @F INCENTIONONe zone of the business card and the nmethod may

i ncl ude Identlfy&queseﬂtmvmen mataerﬁems)k@ﬁbﬁ@q ekt QR o re@ormnaeccr L@tive to
whi ch t he sensi. ngathew ce.is located, the request to record ectronic

mai | addr¥EE VgRe A OHEresSaE Abp Gead usefi'ﬁ’eﬁleé‘l‘j‘ﬁ'%fé‘ﬁ‘é ﬁ?%hﬂéféheﬁﬁﬁw wuﬁw%
i ncl ude tdae istueias cadéd craa(hel[cmlvﬂgfthd 1ﬂenﬁd96ftﬁﬂﬁﬁhﬂs£d’ard&y&6feﬂbasldﬁé Rfcfef@abidi Ng

nmovenment of  Lh6..SeN8 RGAeVi.GE dlm§ 3Lhwg L0 the business card, the sensing
tl

devi ce sensing Its rnovenent VE't0 the business card usi ng at | east
receiving, in the computer system, indicating data from a sensing device regarding the identity
of the business card and a position of the sensing device relative to the business card, the sensing device,
when placed in an operative position relative to the business card, sensing the indicating data using at

least some of the coded data;

identifying, in the computer system and from the indicating data, a request to record the

electronic mail address of the second user; and

recording, in the computer system at a location accessible to the first user, the electronic mail

address of the second user.

The request to record the second user's electronic mail address may be associated with at least
one zone of the business card and the method may include identifying, in the computer system and from
the zone relative to which the sensing device is located, the request to record the electronic mail address

of the second user.
The abovementioned method may also include the steps of

receiving, in the computer system, data regarding movement of the sensing device relative to

the business card, the sensing device sensing its movement relative to the business card using at least
NPA102SG



NPA102SG 3 sone of the coded data; and identifying, in the conmputer system
and from said novenent being at |east partially wwthin said at | east one
zone, the request to record the electronic nmail address of the second user.
The present invention also provides a nmethod of enabling a first user to
record in a conputer system using a business card of a second user, an

el ectronic mail address of the second user, the business card including
coded data indicative of a request to tecord the electronic nail address of
t he SeCO”QmH%Fmemth%a Nkt hod including the steps of receiving, in the
conputer system data fronta sensing device operated by the first user

regardi ng the reQueate, e Ecﬂﬂat&ds'ytﬁgn TRMRIEDY n%t/erﬁenteoeﬁlg Qts ee@gpagﬁ

H#gﬁmgelatlve
to the busrness card, the sensing device, when noved ative

busi ness ?§FHG“§E5§Wﬁ§mFﬁ@“H3Fﬁm? 5?%@%@”?H@¢F%ﬁﬁ@§¥“%ﬁﬁwrgeneratrng t he
data regardi ng ative t.he b srness card using at

| east some of t 'ﬁIé" e m(‘:fenémtm?so Pf"r‘i't%% Srgpeater ﬂ‘ge“"‘ihﬂg FHE S r‘PpﬁS‘toé‘{ m &GRSR} sai d
novenent oétem engremsiesgradel i seond gsed esilgnatid magl atdves offieguest yserahobusiesor di ng,
in the copRUL&ing ¥eie® MiAhdiBiiteQf AlehRl (ACLEPHR chcﬁongc(}natthgdrésls biihe sHBR usert NE
electronic majl = address of the second user. The preset invention furt her
provi des Wﬁ?ﬁ&ﬁmﬂFg@ﬁﬁﬁtP%g a first user to record in a conputer system
usi ng a busi ness_car E a second usg1 an electroni c nmai] address of the
second user, theC%W%%nesgcmﬁﬁFﬂ“ﬁﬁ%1 G Y & STEBE derics opHErdcly e drspsen
request t%BM@mmhﬁmmheaeie@t&mmmmmmaﬁbfﬁﬂdnw&skﬂﬁamhmmﬁemendmusemﬂ,mdhe

net hod i %ﬁsﬂ@'d@\gcet Qﬁen%o%&lsreﬁave & ﬁlglbtﬂn{gg’cat'dnseL%% tﬁeom%ﬂdim?yﬁe f I’é) ma

sensing devi ce gperated by the first user, indicati are Ing the
request, F°RERIEEMHE fdoigyregradingits owpprORE ISRttty FW%WS‘B?S%?ﬂég ysipg aiensf sprn@pf the| at i ve
to the bweddddless;s card, sensing the indicating data using at |east sone of
t he coded dat a; interpreting, in the conputer system the indicating data
as desi gnati ng inleratiegyiretb¢ sompmrel sy paill mgreménnoftthecsesdppuice bs ®yishemtat a

| ocation agegssible to the first user, the electronic nmail address of the
second user. The present invention further povi des a nethod of enabling a
first user to l’&é‘di’d[xﬂlg inthePoo MR WisRin at SHStSH RecslbtId Y the ARVRLNES Seck@lidm@f @
second user eIecéronlc mai | address of the second user, the business
card |ncluﬂéﬁg PECA WSt a i ndicative of a request to record the el ectronic
mai | address of t.hod i ncl t he ateps of
receiving, in aT%gﬁﬁﬁgggygtgééé m%ﬁ? qﬁ%ﬁ?%@%% m“m 5VF?%I?% 2PHng an

i dent.i ty Sfem, Hensfaibpdness cyrd efa saeveld wsegamralicingicind a¢de€qa,ré Shte secoridase dimdbusigssdevi ce
cont ai Ni NgraGfuding &Q&T FiaRgichdVe of D8Rkt tottecdfd heltfectfdnleStail WRBs of the sccond user,

the method including the steps of

receiving, in the computer system, from a sensing device operated by the first user, indicating
data regarding the request, the sensing device, when placed in an operative position relative to the

business card, sensing the indicating data using at least some of the coded data;
interpreting, in the computer system, the indicating data as designating the request; and

recording, in the computer system at a location accessible to the first user, the electronic mail

address of the second user.

The present invention further povides a method of enabling a first user to record in a computer
system, using a business card of a second user, an electronic mail address of the second user, the business
card including coded data indicative of a request to record the electronic mail address of the second user,

the method including the steps of

receiving, in a computer system, data from a sensing device regarding an identity of the first

user and regarding the request, the sensing device containing data regarding the identity of the first user
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NPA102SG -4- and sensing the data regarding the request using at |east sone
of the coded data; interpreting, in the conputer systemfromthe data
regarding the identity of the first user and the data regarding the
request, the request to record the electronic nmail address of the second
user; and recording, in the conputer systemat a |ocation accessible to the
first user, the electronic mail address of the second user. The nethod may
i nclude receiving, in the conputer system data fromthe sensing device

regar di ng ggéﬁgﬂéetﬂédag reg.gxlaﬁg ﬁlggaaueq%s%g?{%gs?some ofatge %edtdgtat he business card, the

sensi ng devi ce gener at’l ng novenment relative to the

busi ness card. hﬁrﬁetﬂ %Iﬁé 5&%@3@9&&5 BE R e dstmga@&%vtﬁm&uy%m ; SHOfP

i nclude printing the business card on demand his may i nc e printing
the busi n@%%‘“acf%ﬁaﬁ“"é Hhe zeaessy @a{f@uemo racogma@f%'éon&mlﬁ@%s%ﬁ%wﬂepr ad the
same tinme that the. business card rlnthg COdﬁ% dat a on t he

surface. Prefer 55§18 fHES OFFLY © élfnaat E{‘Jga“glhﬁgﬁsﬁﬂ? fo e st psgty 18 Piptramie Bt he

unai ded hztsllmmwé&esecqﬁddactl onal |y, the abovenenti oned net hods may i ncl ude
retaining a retrievable record of each business card generated, the
busi ness card bdhngethasdtraydvchide eceigimdp the sommdisnistey. day froomtheonveiet demicd t S

coded da;%@;dm'ghﬁw&@dﬁ{ibﬂlge Q&wgcawmma@@m @b Bushibss icl@Nhd fch R ladbaR JARARS, Whi ch
inparts a nS| ng device and identifies it as

ue identity to the
bel ongi ng ?3 g%r Baft fedey eﬂtsrgl?t“’eé? “ﬂ“\?ﬂﬁ“ h the method i ncl udes
nonitoring, in fﬂ%m‘%&@@ %}Lb%dxm%%%e a%ve%%ugned gngtﬁtds n¥lude1|:p1r'}ntfar'1[tg]91t I;t]usme sc Ct t he

present invention provides a system o record in
a conput m%?@%ﬁ“ﬂ@?‘ﬁ@%%ﬁ'ﬂ'@s@ g agiriage Csfé@‘@ﬁéb -dfuing, mfawae&ll ethy oni ¢

mali | addrse@§u@5mstmﬁbﬁsa@@raﬂdu§,aﬁted pliiS USI dAG S thE Rl MG, BE SRESEL dat a
i ndi catlve t he busi ness card and of at least one

ref erence® g?t?”i‘fla fn"fsﬁgﬂb‘%{‘i‘“ﬁ@%s}m@%?{e the systemincluding a corrputer
system for receiyj alf?}qtgé Sbdve nxgloge%tn%thgés%yg d’lal% enr§| i g% %t\élle\(i:agle reco O{j earLt I Tying

a request to recor ectroni ¢ marl econd Usér, the
i ndi cat i rkysierst @rhrshoRied ﬁﬂb‘@&?ﬁs\?@d fing Iqueevablelemgl Itsydeolﬁty prenibinsl imésedehr d and
a positiaawof the sensing device relative to the business card, the sensing
devi ce, when placed in an operative position relative to the busi ness card,
sensing the i ndrlceaénsingddﬂat: fay ddﬁtmﬂgnaetnuﬁcﬁ&sltmemmcmimpﬁﬂfka u6ig6ladbnbtatoake t he

conput er nReln d to.record. the eI ctronic dress of
t he secon%}glsng%em% egu(%g }tgﬁg%%émgm BPEIEE PR a?l st hlcll}sernquﬁde?@ﬁﬁsbl y, the
r equest t@ﬂﬁ@@éﬂﬁfhfmp@ﬁémemwdedmﬁw address of the second user

associated wth at |east one zone of the business card. The senS| ng devi ce
of the system niypadensseedh fhe protspdmspiion peridesipystemdorepbling adiry asssio gegerd inysi ng
at | east awoiipuid bystefifusig @ dinekdtad of a second user, an electronic mail address of the second user,

the business card including coded data indicative of the identity of the business card and of at least one

reference point of the business card, the system including

a computer system for receiving indicating data from a sensing device for identifying a request
to record the electronic mail address of the second user, the indicating data being indicative of the
identity of the business card and a position of the sensing device relative to the business card, the sensing
device, when placed in an operative position relative to the business card, sensing the indicating data
using at least some of the coded data, the computer system being configured to record the electronic mail

address of the second user at a location accessible to the first user.

Preferably, the request to record the electronic mail address of the second user is associated

with at least one zone of the business card.

The sensing device of the system may sense its movement relative to the business card using

at least some of the coded data.
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NPA102SG -5 The present invention also provide a systemfor enabling a
first user to record in a conputer system using a business card of a
second user, an electronic nmail address of the second user, the business
card including coded data indicative of a request to record the electronic
mai | address of the second user, the systemincluding a conputer system
for receiving data froma sensing devigce operated by the first user, the
data fromthe sensing device regarding the request and regardi ng novenent
of the sensing I e _sensin evi ce,
when noved reIa??%g&%nthﬁ$%%§?%§g§%E%F 81 eﬁ%$%3 Snﬂ?&omﬁmfmacm%bgfdlng
its own nBVERRFiee 3 piaes s of pscednd visu gn ﬂ@l?@m(tlmﬂdlddfﬁsh ef theeserondgerdibe/busieesal so
sensi ng thea ﬂdﬁ&g c&cﬁ@@a‘iﬁhd’i@tﬁerbea fe@t@bl@@fecdf@ﬂlﬁgec:ﬁ&mtj rﬁéﬂ%ﬁdr@s@@ﬁh&fecoﬁ&@eﬁ oded
dat a, the [of0) sten1be|ng configured to interpret said novenent as
de5|gnat|ng“$E and belng configured to record the electronlc mai
address of the e &T&Qgr #ﬁe%{ fogltece% %gtg‘ &QQ e%‘sqge e\%clzebol & ttcpb the%' %h ser The
present invention furt rovi dés a system abri T ““% *0r to
record i nfran the sying dsyicesrpearding, theyedueg ard réparding e@@mﬁmﬁﬁeﬁenmmgmamm an

el ect r oni e BRinkss AN €S En@fy delite, SBGORG 4 BBlive 1ol RELIIHSE BES %elﬁﬁ{n% tlh@f'ﬂtepd' ng
coded data ipdicative of a reques Fo record the electronic mail address of

the secoRe (Rl OPHEVEYDE LAY hE i Priges cadniprtotinesdvice At Bpsinedie i ng

i ndi cat i nmgzaglidgethe requst asisendiasigotet tecodgiotaal tel cdmputehgstén: béiig cobfSpfed td he

| ndi cat | ngodal aid £8RhMH Rihead AAERE, GIoRGHL dSY ARy, OERPLAPed TN
an operat|ve position rela usi ness —car sensi ng the

i ndi cat i ydEsiehhessrondussta ¢ leeation asespeiblep the st weded data, the conputer system
being configured to interpret the indicating_data as designating the
request, and be?ﬁbwﬂﬁ%d?mﬁﬁPéﬂm?bm?% Bﬁéwﬁﬁb‘%FE@F%dth‘WﬁiP‘HHH¥€§§ of the
second usempgdr sgstenpesdiiziadnsigesced F b begorkl @sdr, 1@ ekéttosit maill Sddfess of iR s@RbRISRG]

i nvent i Oﬂhé’ﬁEszyéaH]ﬁJlud% Qé/de&j@a% 1(%}{(%[0([:’\57} g&gt ac%@%)m Ilhglgecg‘o fd Sltach}Ssg (r)f tﬁ o record
in a conputer system uslng S|ness a second user,

el ect r oni EeORKESFT ﬂﬂ@@%%w%¢m%he second user, the business card |nclud|ng
coded data indicative of a %uest to record the el ectronic mail address of
the second usef “"PPHE Bt E)ﬁf THEr BTl Lt P fetiesfpeaied Pelefisi ng dat a
froma sensi thglndiemng:@tarWr@tHbgecﬁwnt |ﬂdeaisi|n§ Yeviné, vihtreplickd ftan opbfefile Fbitlon
regardin S Gont ainicng the dat dlng t he
identit ygrg%tﬂtgﬁ%ﬁ]?#’?sz%ﬁss uselg’e%&qB ﬁlés]gﬁ%isn the Smdg zfe%agaﬁtes ar di tethc C?dﬁedﬁ%%est

usi ng at‘P@Q&?Sﬁﬁﬁ%EQWCﬁﬁém@dﬂéﬁmﬁﬁﬂﬁ1m%%@@@@ﬁpﬂ#@@wwﬁghewwwﬁemﬁgm%

conf i gur ednflgred RGEdEl thd@ec@h@CinkiDRIdLss BR e s@gﬁjirtﬁ§$at RloclbE . 266A0E HSEK at a

| ocati on acce55|ble to the first user. The sensing device may sense its
noverment Télative to the business card. The sensi ng device of t he

abovenent i oned {YSLEIF illBYod 1F kHAS B IR A% Bk RianAdd £ 1008l Ve in a

computer system, using a business card of a second user, an electronic mail address of the second user,

the business card including coded data indicative of a request to record the electronic mail address of the

second user, the system including

a computer system for receiving data from a sensing device regarding an identity of the first
user and regarding the request, the sensing device containing the data regarding the identity of the first
user and sensing the data regarding the request using at least some of the coded data, the computer system
being configured to record the electronic mail address of the second user at a location accessible to the

first user.
The sensing device may sense its movement relative to the business card.

The sensing device of the abovementioned systems may include a marking nib. Additionally,

the sensing device may contain an identification means which imparts a unique identity to the sensing
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t he sensing device may contain an identification nmeans which inparts a

uni que identity to the sensing NPAL02SG -6 device and identifies it as
bei ng associated with a particular user. In a preferred enbodi nent, the
abovenenti oned systens include a business card printed on a surface of a
surface-defining nmeans and a printer for printing the business card on
demand. In this respect, the printer y print the coded data at the sane
time as printing the business card on the surface. Preferably, the coded

data i subal ARl L ABLG ullgbRlded hummn eve. Accordingly. i he

present invention provides a system a method which utilizes one or nore

busi ness cards @amgt&dg&badnﬁeﬁtr A€ bioRGnetichdy s%t&,grmmhee;méa{eég &R il st the
novel nethod and system of d2resent i nvention may be used3

conj unct i A A/ Srtagsfrhipine 8‘8%6% ? e fergrinting the Prgioess eyl gp |d9mfﬁfi Jn kit ed
formit isspdeshegnieer hay popeicabdd duLit tha @i heprinfi@t tMidnessSa@Bn &S sirhe.
I nternet.p, E@éﬁ GRlbda aki§ uPHathﬁl? SRisBRIhd SadlaR9sed. on a surface medium

whi ch may any suita ructure.. HoweverT% a preferred

enbodi ment,  t he s\Bls#dIESiHe ﬁ&&ﬁi mlvéltlgu ﬁmgpsyggn %%ﬂkmﬁ&ﬂmu eSHE ke PAPET

or the like which has the coded d rinted on it C

i nt er act i GO fapds eI tcdte W‘%‘)%? er sypiem cWhlstthenerd medodpad @@t@lasftbe

pr ef er abl ptesedd itvertion m@xte! usli iv ednjinctionl vl dangdid@mprit& isfaled, HRGGHEURY pretched eby
enabl i ng machine-readabl e but  subst jally invisible to the human
eye. The 1"b‘fjmsllgl(rglg%@n rparaeoverafomdmie‘hng ade™Vi8 s?hﬁﬁnée "t eri al whi ch provi des

information to ahysaéa@tglthéuaﬁnes@aré@ﬁxs@p@q'ohq%&rtaswméaﬁum@.g&%?%e QEan% DGadpyist ness

card, and which _visible information be register or correlate 1n
posi ti on SHH HeEvedn é\?ﬁfﬂr@%‘f“ﬂ’%ﬁe%d'&éﬂsﬁé%%rd isTfigpoisy et gt laseal sk pudes a
Sensi Ng deydroett ket ays thiadodedda@piilticoniisd WRSSalleRY idteltaaloh R@h the @dmutteler
System sl 11800 ) ARER SB0N UL S A0 OB 48t B e
easi |y pohues I%ﬁblﬂ}gﬁt " bpaflﬂﬁhl@tﬁaé«'rbﬂwbupwéﬁ@hqﬂ]edtwlSé?iertanigélmemeye t ﬁlez tmemsi ng
devi ce | ScaiQhtyiaB8 iRElaAgsie RAGIIMILIM rév‘%deﬂ%h%&% taQusd Gl e laPprRii¥s beal 1y
mark the interactive business. card as well as to selectively enable the

coded datBHFETE 5EPHedS Eish gl “bf%rma?%a’efy Xh EretsEnsth enforrelart i Resitione

conput er withsiegervathiddanedieddaat a t hen provi des control information,
configured such that designation thereof by a user causes instructions to
be applied to tHe syt war icludesarsemiyg devide e comempdtactions e thesinesy caletbowinr k.  The

nat ure ofcosgpﬁerlsﬁte%r ARtih W BRINGE Mo LRARILRL SIaBRS AT SrfDEle (A8 SRNSI A1, devi ce
and the dghea at _each contributes to the conputer system may vary. In one

ar r angemé YAREY b dulS 8%t S PERTPH &ompags i“’t‘?e‘?glyd’ﬁ?@ler s yprricylply; prefred he
i dent ity aphngbthent, lheSeniag Sevizaisdodatredis aaien Lvmask denpacd e beimns ghytidliRtmafkn t hat

busi ness tffea]%tgr cti Qbﬁﬂﬁs}] as%m %jtlo ggél ni'ely ena e coﬁe%cdtaea %mtghu :usrllr%ee%;scar to lge

i ncl udes co at a parameter 0O usi ness
card, wheradaand ttigasmitied gp rﬁ‘@ %WiltefeSYFtem oPe rcatiqdv@fat bemprovifed wontet anformayar di ng

its own rEeMRHed Eucﬁ Q{aﬁadsiéﬁm&pthtergﬁtbyaulﬁbrr@%@s fiﬁfu@hoﬁ@totﬁ%e‘apﬁf&m e ot €m
t Oget her w t h Cge computer system or network.

The nature of the interaction between the business card and the sensing device and the data
that each contributes to the computer system may vary. In one arrangement, the coded data on the
business card is indicative of the identity of the business card and of at least one reference point on that
business card. In another embodiment, the interactive business card includes coded data which is
indicative of a parameter of the business card, whereas the sensing device is operative to provide data
regarding its own movement relative to that business card to the computer system together with coded

data from the business card.
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data from the business card. NPA102SG -7 BRI EF DESCRI PTI ON OF DRAW NGS
Preferred and ot her enbodi nents of the invention will now be descri bed, 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 description; Figure 2 is a
schematic view of a interaction betweepn a netpage pen, a netpage printer, a
net page page server, and a netpage abz)ri cation server; Figure 3

illustrat Rﬁfg’f T{W' ge servers and printers interconnected via
a networ k;Eﬁ |g[ﬁé§d Igﬁ%igc ﬂﬁ)ﬂ?ﬁgc th ew of a high-level structure of a
T} Oglﬁl'l? Qi

e [
printed net page® Sivdcd ¥4 Beeof s oy Wh now by gerpribed dyivey &f pman vi ew
showi ng alisiting rxémpieeonlyf with refetRa gehd aagmpdnyiggidrewibds, ih &hieh: pl an vi ew showi ng a
rel ati onship between a set of the tags shown in Figure 5a and a field of
vi ew of aFigee paye sdenaic v§ a desvicleoniyp bewecerf @ sampdef printed ebpragg endpieonlifid gge e 6a i s
a plan vi g#phawi ng an alternative structure of a netpage tag; Figure 6b is
a plan view showing a relationship between a set of the tags shown in
Fi gure Garigne? a o cingticofiew ofiagiter@iiionbddRbPR GRpaSERtSs) @ pal@\ifer, h RefabEpabor m of a
net page pgn; Fi qur.e 6¢ jicsaiO%SQrLa}_n vi ew showi ng an arrangenent of nine of the
tags shown |han|51i gul?é G ere targets are shared between adjacent tags;

Fi gure 6dg:i . A : i i 3 j . rotatjon of the
Symbol 5. of PTo Rear eI o bl e R e B R e 7 s a
f 1 owchar t Figfre fis b @8enhMBG Sy HaBEBHL BGucRRDF gﬁﬁ%h&&g@&@%énﬁiﬁﬂﬂage@eg}fﬁtﬁnﬁ I's a

perspective view of a netpage pen and its associ ated tag-sensing

fi el d- of - Mgeasadoddan vielishming aStnictiredf pRftRpALt i ve expl oded vi ew of the netpage
pen shown in Figure 8; Figure 10 is a schematic bl ock diagram of a pen

cont r ol | efigirot it dmanvewpbagyangpesiatiommbiphetiveen By of tlegagB stewalinFigureBh gdrdiclddf | S a

perspectiﬁﬁyaﬁag%agéseﬁsiﬁéﬁkkeemﬁﬂofgﬁé ggprinter; Figure 12 is a section
through the Iength of the netpage printér of Figure 11; Figure 12a is an

enl ar ged Pgiid da@k pin vielyGhtivihg bdaiehowe Rghe@reSLLARR 2f the dupl exed print
engi nes and glue wheel assenbly; Figure 13 is a detailed view of the ink

cart ri dgeFigurab,is ailan vewdhaglinge rgdaioisip banetn p sek bitthe@dpg ko @B inTliguieBLanaatipage

printer of..FiQ ! he fl-gure 14 is a schematic bl ock diagramof a
printer coentroﬁfqu?e%%d?ng'?ﬂ%e#émp@é%qﬁ%%?e r'shown in Fi gures 11 NPA102SG

Figure 6c is a plan view showing an arrangement of nine of the tags shown in Figure 6a where targets are

shared between adjacent tags;

Figure 6d is a plan view showing the interleaving and rotation of the symbols of the four codewords of

the tag shown in Figure 6a;

Figure 7 is a flowchart of a tag image processing and decoding algorithm;

Figure 8 is a perspective view of a netpage pen and its associated tag-sensing field-of-view cone;

Figure 9 is a perspective exploded view of the netpage pen shown in Figure 8;

Figure 10 is a schematic block diagram of a pen controller for the netpage pen shown in Figures 8 and 9;
Figure 11 is a perspective view of a wall-mounted netpage printer;

Figure 12 is a section througﬁ the length of the netpage printer of Figure 11;

Figure 12a is an enlarged portion of Figure 12 showing a section of the duplexed print engines and glue

wheel assembly;

Figure 13 is a detailed view of the ink cartridge, ink, air and glue paths, and print engines of the netpage
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
NPA1028G



8 and 12; Figure 15 is a schematic bl ock di agram of dupl exed print engine
controllers and MenjetTM printheads associated with the printer controller
shown in Figure 14; Figure 16 is a schematic bl ock diagram of the print
engi ne controller shown in Figures 14 and 15; Figure 17 is a perspective
view of a single MenmpetTM printing el enent, as used in, for exanple, the
net page printer of Figures 10 to 12; Fjgure 18 is a perspective view of a
smal|l part of an array of MenjetTM prf%ting el enents; Figure 19 is a series
of perspegliye views illustrating the operating cycle of the MenjetTM
printing element shown in Figure 13; Figure 20 is a perspective view of a
ShOI’t Segﬁgﬁé 15)1:5 a%clgﬁgﬁvﬂlcgf( Biamp&u;Ma@rp}iﬂtengged -ontrollzllsrg 'fi'r{deM 'et*“sprl%thesza%sh ermati ¢
view of a user class diagram Figure 22°1s a schematic view of  a printer

cl ass di afjfositied with thurstepnyddlershayarinligys 4 vi ew of a pen cl ass di agram
Figure 24 is a schematic¢c view of an application class diagram Figure 25 is
a schemat f’%“r?/]aﬁéw Bre “cobg?‘f{ﬁﬂ‘égrﬁm oty pﬁﬁfﬁgguﬁégfﬁﬁofleﬁﬁﬁoﬁ’ﬁma‘%?% %tﬂ“ébsr’ am Figure
26 is a sghe ic view. of .a docunent an age qwnershi p. cl ass di agram
Figure 27 P8 a SCHEhByl ¢ V?We%voao?mr%%ﬁjﬁti n”grf“g’égl %??éeﬁtt ass‘bqg‘{:i“a °f P4PPENEI ass

di agram nepRgprrigter28Figgesdlgclemati c view of a static el enent specialization
class diagram Figure 29 is a schematic view of a hyperlink el enment class
di agram Fewgulids B@rspestive viswiebarmall pariif eparaf ofMdnyqépintink eleheayent

speci alization class diagram Figure 31 is a schematic view of a

hyper | i nkdgPryibifp? terigssd ngiseegiva ifevrillpsfrasngathe joperaiing evslsraftiiccMemietlt/ printime f or m

cl ass di agenamshovhizgbifee 33 IS a schematic view of a digital ink class
diagram Figure 34 is a schematic view of a field el enment specialization

cl ass di afjgamo is dFpegprciveIBwiosa dhors &hRdBfia @agéwigiy Mehnjai ghaekdox fiel d cl ass
diagram Figure 36 is a schematic view of a text field class diagram

Fi gure 37Figue A isohlmpmtic viewof ewectassligiagnat ure field cl ass di agram NPA102SG
-9- Figure 38 is a flowhart of an input processing algorithm Figure 38a

i s a det gl argematictvicgrof pprtcs elspdipranshe f| owchart of Figure 38; Figure
39 is a schematic view of a page server command el enent cl ass di agram

Fi gure 407%°C 2 EesmalicivEewef i sessda8¥Bscri pti on del i very protocol :

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

Figure 25 is a schematic view of a document and page description class diagram;
Figure 26 is a schematic view of a document and page ownership class diagram;
Figure 27 is a scliematic view of a terminal element specialization class diagram;
Figure 28 is a schematic view of a static element specialization class diagram;
Figure 29 is a schematic view of a hyperlink element class diagram;

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

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

Figure 33 is a schematic view of a digital ink class diagram;

Figure 34 is a schematic view of a field element specialization class diagram;
Figure 35 is a schematic view of a checkbox field class diagram;

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

Figure 37 is a schematic view of a signature field class diagram;
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Figure 41 is a schematic view of a hyperlink request class diagram Figure
42 is a schematic view of a hyperlink activation protocol; Figure 43 is a
schematic view of a form subm ssion protocol; Figure 44 is a schematic view
of a set of user interface flow docunent icons; Figure 45 is a schematic
view of a set of user interface page |ayout elenment icons; Figure 46 is a
schematic view of an e-mail user class_diagram Figure 47 is a schematic
view of an e-mail class diagram Fi gu?'e 48 is a schematic view of a

mai | box ci. L AQL Fi. e 49.is a.schematic view of a contact |i st
i:lglgcs 38(:1L %;ﬂw&%ﬁgrt 0&8] 11%;&1{ %'OGSSSH%%% Tithin

cl ass di agfam gure tiC view of a user interface flow for

e-mai |5 FHgHE R Bh dbfiled ASFRARTRhSstel bt MRt UPBEud 4t €7 face flow for an
e-mai | reclpient exception; Figure 52 Is a schematic view of an out goi ng

e- mai | f i Figire PAGLschemia@IHicy 53 pdeh scdveSGhRERLdcmercRWdREr@N OUt goi Ng e- mai |
second or subsequent page; Figure 54 is a schematic view of an add

reci pi ent Bgypedias a sehegnaticevidbof b subgerisidh @¢tiéryy prodvtotw of an incomng e-mail first
page; Figure 56 is a schematic view of an incomng e-nmail second or
subsequenfigyyratjds  scheimglipr wiewsif a heperdinksredvesteless diagrinew of a user interface flow
for editing a contact; Fiqure 58 is a schematic view of an edit contacts
page; Fi gi#ee B9s 4 shepaucoiicaiphp ppeipkeagigfongrapsey i nterface flow for a gl obal

user diregtory; Figure 60 .is a schematic view of a user information page;
Fi gure Giﬁ%"‘é‘%"‘bsﬁfé‘%’ﬁ?‘i‘%ew\ﬂf%\%”fbf’“%ﬁlsﬂ@é’f“?cﬂlt erface flow for a business card;

Figure 62] .sche i ¢ Vvi.ew a. iness card- Figure 63 is a schematic
vi ew of aﬁé%?%élé Sdéeu cov(rfeiwzozg fe(t)‘%ju 0 %ﬁascg oavggoca‘fl%lglrc%ns NPA102SG -10- Figure

64 is a SEHRIWBLI Lcln@W iy a 5 Gusek MR 3GE 1 duPWd i icdpgaUESt i ng a busi ness
card; and Figure 65 is a schematic view of "a business card request page.

DETAI LED B&aCR8liAlskMakdikRERRRRERANRs @ifdR EMBODI MENTS Note: MenjetTMis
a trade mark of Silverbrook Research Pty Ltd, Australia. In the preferred

enbodi merfigurd 47ds 4 soheeatici view of sn caailfclagpiia@dmf 0 wor k wi t h t he net page net wor ked
conputer system a detailed overview of which follows. It will be

appr eci atgire4§ata splsmatievismol a npibbedendizgramon wi | | necessarily enbody all or
even nost_of the specific details and extensions discussed belowin

rel ati on H@ds arslismpticairaobprongl g yleys diage: system is described in its nost
conplete formto reduce the need for external reference when attenpting to
under st angdg“fﬁ:gg IR Vi OgﬂsﬁerfrF?ée Trersrmady

Figure 51 is a schematic view of a user interface flow for an e-mail recipient exception;
Figure 52 is a schematic view of an outgoing e-mail first page;

Figure 33 is a schematic view of an outgoing e-mail second or subsequent page;
Figure 54 is a schematic view of an add recipients page;

Figure 55 is a schematic view of an incoming e-mail first page;

Figure 56 is a schematic view of an incoming e-mail second or subsequent page;
Figure 57 is a schematic view of a user interface flow for editing a contact;
Figure 58 is a schematic view of an edit contacts page;

Figure 59 is a schematic view of a user interface flow for a global user directory;
Figure 60 is a schematic view of a user information page;

Figure 61 is a schematic view of a user interface flow for a business card;

Figure 62 is a schematic view of a business card;

Figure 63 is a schematic view of an e-mail authorization token class diagram;
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enbodi mnents and aspects of the present invention operate. In brief summary,
the preferred formof the netpage system enploys a conputer interface in
the formof a mapped surface, that is, a physical surface which contains
references to a map of the surface maintained in a conputer system The
map references can be queried by an appropriate sensing device. Depending
upon the specific inplenentation, the map references may be encoded visibly
or invisibly, and defined in such a'ﬂﬁy that a local query on the mapped

surface yj:el ds,.an uUn: e nce wi thin the map and anong
di f ferent lgu'a e chb“%ijogrgusgrm gar%é%“ﬁgﬁrgﬁesm%a?uﬁ BIHEL %0 about features

on the naﬂgﬁgﬁsiyg;cﬁ‘gﬁmmfgy&plegsgjr@;eﬁ{ggtb&g can be retrieved based on nmap
ref erences supplied by a sensing device used with the napped surface. The
information thus retrieved can take the formof actions which are

i ni ti at edDBYAILE® DESCRIFTEON OF PREFERRED ARDIJTHER EMBODIMENTISOr i n response to

the oper atQk MemjdM N A8 hAPordirlbrdRR ST REG fGaLHL €S, In its preferred
form the netpage systemrelies on the production of, and human interaction

wi t h, netpages. Inﬂiﬁﬁ&erﬁbﬁ@m&ﬁ%ﬁt ﬂaé inb @K is @ﬁlﬁ@md@&wam%m ARG RHetdike&d ONn

ordlnary wor k. ractijv a Information is
encoded oér%’ glg?:rhsysm age® Ljfgtiat‘rqd ?VﬁIR"eV(h? ﬁhl?hs%@ﬁ‘ﬁ taﬁ’fql ﬁela ?cg‘%fﬁst}‘%l“@t ¥ t he
unai ded hmhmerwlen willlecessarily enfbodyeallax svea mdst bftby phyvjfictdaeilscodledndlat discugah be
sensed bR RRLiGARL te bdsiBMAIHBER AR s,ts{emé &@sﬁ&gm i ,Jog%orﬁﬁétpﬁogﬁ ystem

In the preferred form active buttons and on eac can be

clicked virdue tpaeet fp extqrgpl refgrgessyhen pfempting tq ‘B‘Hf’“ft?né Fhetepriexhid exish F@e @’fefeff%fi si gnal
pr ef er encamodifients a®ispdats kst Begraset invdnforiperaenbodi ment, text witten by hand
on a netpage is automatically recognized and converted to computer text in
t he netpage sybttelisuahhrpwhargettrod femtod thh estfagd $ystein kmployks A catpuer inerfize i rrents,
si gnat ur ege @G Aabhe® thrBee B RADGysi@l GrRULRFRLLGA! %%c@{ti)%ln%gdfﬂél L(Lf;x@

c-commerce transactions to be securely authorize ustrated In Figure
1, a pri PERRine fnerapytereutient dh BapdpiFreaces sip bt etisdbs a1 SWIPTHH sehrise devidse
f i1l ed i ndpyndind @pdiSE spbdiichimplbiy&GitaGed, thy map RefdrddCes Pal BE &dod@&@ﬁbiy@ﬂdms;bly,

"el ectronj cal ation, between the en an d the ne
system ﬂplggeeﬂ%l fuc#laﬁ%’q}lat ap)“ag%%“eﬁ' o4 fhe 1 \rl\%“gface §}dn?nn“§m?1 He ang ™ E%lg 102SG
-11 addr ewth Wlthei fé‘ismamehdaaﬂmﬁ)ﬁff@rﬂb Ertapsoﬁhe Phputereysary en contan gifcsmagibn giroaphi ¢

data 2 prifah@dn idighe kishid ﬁldlsﬁk inf@Asion CANE LufldiRasda wm&a&a&&& s@ppﬁ&ﬂ l'ection
of tags # using i.nvisible ink. The correspondi ng page description

stored orPYPHESHELHG&sASthIF Earrye Stiaren Lhe migrnationding rerieasd can ket %’mé)f’f t he
net page. atipnpakith aihisisited ty ddb@sBuidd 8Stem biteehilyFehcdpdatG pideipadse DMlic@Pérathzone) of

each int eiﬁt@r%&mﬁ’%th%eesﬁﬁi&fe% e. text field or button in the exanple), to
all ow t he netpage systemto correctly interpret input via the netpage. The

submi t button 6, ifs Qrer¥AfFRh Ghe nelgég% sﬁtem@l%s zn %bx%ﬁhcﬁé?lrcrf%ﬁ@ﬂ:ﬂﬂﬁ iiachiie

spatial extent of the corresponding graphi : lustrated 1 n Figure 2,
t he net page j5@peeq Jroese are ppsst ‘f"é&mP]B?srff‘%Pnagﬂﬁipﬂfﬁedl%‘@Waﬂeﬁ bt vigh@erk 8 and 9
and descrilikb@eractive Wl gazetcnfvirhatiel enshdelived dash gafe RRA jnk RELH © RibMantifllyanvid@lepage

printer qg) Jhe ul?aﬂie& H&n%ﬁ @3?61.: The ink, however, and thereby the coded data, can be sensed by an optically

imaging pen and transmitted to the netpage system.

In the preferred form, active buttons and hyperlinks on each page can be clicked with the pen
to request information from the network or to signal preferences to a network server. In one embodiment,
text written by hand on a netpage is antomatically recognized and converted to computer text in the
netpage system, allowing forms to be filled in. In other embodiments, signatures recorded on a netpage

are automatically verified, allowing e-commerce transactions to be securely authorized.

As illustrated in Figure 1, a printed netpage 1 can represent a interactive form which can be
filled in by the user both physically, on the printed page, and “electronically”, via communication
between the pen and the netpage system. The example shows a “Request” form containing name and
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connected printing appliance for hone, office or nobile use. The pen is

w rel ess and conmuni cates 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 nore detail below, is
able to deliver, periodically or on demand, personalized newspapers,

magazi nes, catal ogs, brochures and other publications, all printed at high
quality as interactive netpages. UnIFQé'a personal conputer t he net page
ALY Ty R R R N

ki t chen, ¢9ddirdeig 3wrletesl<4sa§pﬂeptaﬂbloétagsdrusma &uiisible fink. Thewseduwhdihspagaodessriptivh 5,

depar t ur estJeronmemg@gx netidrk, @las%&,eg m@ﬁawm&m Liahdh&1PRe nqug%kiuq,gm@& frlaabies and
m ni ature_ver si %%@F? ﬁpl‘l nted at their EOI nt COI’ISUITptI on conbi ne

the ease-Bf 228 Eﬁﬂ“ Henterictiyre s dis- ﬁdi°¥dr?f @Ptalbfel.ﬁ%ﬁefayw&? tn
i nt er act i allewthecbtpiage sydSmShaxwactiy Antdrpreplinpet 33 thé Me@pagee Tasgemipigiftonl €) Iorleﬂin@l’eact S
et he el fakith Beonll b Sl BB Jx A GOMIMDR CAL O5 Via @

short-range radio eraction to a negtgp'?ge printer. The printer

601 sends the Mﬁlﬁd’tﬁt@& {n@¥hulcQ, &@@eqfagélﬁe{mtaﬁ}a&%aﬁmgﬁgﬁcﬁ@{h&%m%&ﬁe@r
|nterpretat|on In appr op rate cl rcunst ances, t he page server sends a

cor r esportifig 2reseesbd it ’Bora Ak belays veeks isppiRcapn ‘@I’i‘fat%"rgé PR AT It IoEfcta

net page aqplettedprintifly fplianed fofl Bome] bffica@phdbilatide OTheg@fi eWireleByanki Rodudhinitasend a

response M&%hﬁ%&%{%{)? er 9 2 LG r&réﬂélg'f‘;hb”g printer. The netpage system
a e €

i's made consider conveni ent preferred enbodi nent by being

used in conj unctmeq;etpxg% Hmé}leglhaﬁrgﬁ@@ Gt RRLEC MR EhaR! G 1§a¥§ﬁe@éﬂbédVENB)
t rlnters In the preferred formof this

based i nk

t echnol oggi)m"?eé’%té’“’ We%‘ﬁégﬂloé‘ﬁ&yﬁﬁ‘ﬁ‘ﬁe’aﬁ'ﬁi Refsgpalized Per‘i"tsl?aﬁ‘ijs magegifde mor e
af f or dabl etalogs, bl(bﬂﬁttﬂﬁfd&xthef publitationsr Mfpaintedat highrqpalityeas ﬁ.ﬂ&r@a@alemgek itdlkd HON has
the phys C wsmagazi as a set
of lett erﬂegs\si%zal le&n]?‘ggs&eeﬁeg%%sp%ﬁtﬁln eaﬁifaﬁ‘c‘é‘ I‘”%Juﬁl]glg% I@% ron boat 'mome ea(séﬁ’lc t(s)und

t oget her % @¢are 3&9 @amo@%mmlﬁﬁﬂcwmcé’rﬂl@m’eahﬁnﬂhicwg nearhére#@@vdlj%mprl nt er
expl 0i t s dehendhAWhd@s Bxiai df Alhaltird Yor @fe day. aRsIRARGd ALRINB! ARG SSEbICR ©
service is_available to 95% of households in the United States, and cable
modem serWE‘Bre(’j'?rfl%‘}sl ng broadband Inter net access is already available to
20% of these. net pa i.nter can al rate Wt A1028

sl ower connectl on FEeS ntnggm f‘he]ﬁ ont té’r co&‘e"lmlpv%lr(i? FI ?r%lg “And Towel o werP§r Wlgethequal ity.
| ndeed, tth@lﬂweﬂtap‘ég@rastyfﬁ@fmlm@eﬁnﬂ‘feelC@mbl ed using existing consuner inkjet
and | aser printers, althou%h the systemw || operate nore slowy and wll
therefore be | e&&shawyiaFieusPeths netpagezer K drisrasts vath gisicored dta o aghfinted #etngeeher
enbodi nert &d c&dﬂﬁlmcﬁt&t ﬁag&o&y&geemm Snmﬁfeader&aonaopmmé @mtennmaﬁﬁﬁe; 6din still
ot her enbsgn | %e’ cEcQ‘xeton%t PR SXc t eem !1% sepvglt l? for_int ?ﬂt lﬁe\ HEUt er or
conput er - énab ecliIl evice, Suc Pt T ef parggeﬁ’ueb TEati R ¥ vers 14
on t he netrparyenaethapede saye S@éﬂrﬁdog@p@dmz mesaaab fovagplicggion pempgigadoftyare running

on a netpage application server 13. The application server may in turn send a response which is printed

on the originating printer.

The netpage system is made considerably more convenient in ithe preferred embodiment by
being used in conjunction with high-speed microelectromechanical system (MEMS) based inkjet
{Memjet™) printers. In the preferred form of this technology, relatively high-speed and high-quality
printing is made more affordable to consumers. In its preferred form, a netpage publication has the
physical characteristics of a traditional newsmagazine, such as a set of letter-size glossy pages printed in

full color on both sides, bound together for easy navigation and comfortable handling,

The netpage printer exploits the growing availability of broadband Internet access. Cable
service is available to 95% of households in the United States, and cable modem service offering

broadband Internet access is already available to 20% of these. The netpage printer can also operate with
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publications to netpage printers. Periodical publications are delivered
automatically to subscribing netpage printers via pointcasting and

nmul ti casting*lnternet 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 with any
nunber of netpage printers. In the preferred inplenentation, each netpage
pen has a unique identifier. A houseHdr d nay have a coIIection of col ored
net page pgn one..assi th his allows each
User o hEMRy RS ShANRTS SRED R BR o Bt pateRpts” Bk s s Pl | on
server dwnéﬁﬁmwebFWQHM%ﬁgve&mwmmhéwwh@@rm@nmcdﬁmahﬁssbemne@pmmwwmmhvmth a

net page rﬁ@n;s&mau BEFerSRHY REs aac%p@mﬁdrd DERAmES ot UHew. BRMLE: RBYIIRAL, GAT d
accounts. This all ows ?ei conmer ce %msnts to be securely authorized using
S

the net pRaSSTETF™ irhah e ARsRe Payrish rdt slshodafipens: by sk s basieg it ur e
capt ur ed dymgleRenpuet pagepyde-tnatied devide, syph &\wipgitted y regi stered signature,
allowing it to authenticate the user's identity to an e-comerce server.
Ot her bi onet ri c¥etpan pelistotyervers édlort the netprgefnytwodi @rsteprfiguredo vieliveri poin-quélitt he

net page pﬁlﬂhdaﬁ\:ﬁL lt'(dﬁépa%é lﬂgﬁ&prl‘e{%dwaﬁ H&iu&g’are géh'vérédegltdrﬂatm%llys 'to%dbﬁ:ﬁbﬁ(?y by
t he net page regl stration server. a net page pri nt er may del’ ver

peri odi calFPEsuEReEsvid RRmFAsHNg 39G ”l‘i’é’%ﬁ%‘ﬁ‘égpglfe“ﬁ] PIHE‘}ERIS Peraquplized, pebllicalionsiash, i t
can be cofilfeted budeftmaed adcortling tetdividdsl vseasofilesci ted junk mail. In its pr eferred
form it only delivers periodicals fromsubscribed or otherw se authorized
sources. | n thi s netespetitter cante condigpedte syppornng pumtiesofpes duda penfeaxwariaeidi ne or
e-mai | acgounhphk ephone
nunber or gmal it (ﬁghédgi p}{ht&k bﬂl%(%e%@éﬁ STE B}ﬁg{@bﬁl‘%&%% % a%jggﬁqgérmdel in
the syst e‘f’r?"?‘@erd%g%‘?*ihﬂ%&%%ﬁvﬁ@c%le%ﬁ? o1 calgref BRRsRS PiES: E%?rf’@‘if&@fb‘o G‘lSR/Efmbeé Phss

di agram the fahifs Shigillags Ath BOMEhAiisn Odistiact pRkile ith aRjeadd a Rlpas $asictoniset ed by
rel ati ons(ty@%cm d two kinds of relationships are of interest here:

associ ati on general i zati ons. An association represents sone kind of

relationship b ek e Edde Qéﬁ]cﬁpatls% be feglgcre&)\ﬁth%@tg é'e {:E%its@aﬂgxﬁs%rvg'fll QIL 8% orb) r

general ization rel ates actual cl asses, can be understood in t
fol | owi ng™Faeymegt card @pequus. (This ﬁmgrf?mﬁfmagamﬁ@ g de serprely| atherizpe psing theof t hat

cl ass, anﬁtpa‘ée@&s The te§age rEppNedon lsérden tangpareOthe ﬁkrﬁﬁﬁ: cﬁ:tur&d’l@ﬁhe&e!p@e%bﬂ’%l:h}/a

subset of A directly. support, s n ~or der nodel ling -
THooC) s epibles SRRy e S Slioki S BB« RRRY R R Sttt g e
| abel | ed Qipar fiompigcsgmrelslfe wstieto gbris Slentift Ao@nvapme @tﬂagesrten ofclufds dingegtrint | but es

of the cl@ssing 562R4 AhSthifr APy HenePA ¥ aRn RAkL zONtal line, and a list of
t he operatlons of the class, separated fromthe attribute list by a

hori zontal |i neAltHoﬂghtmmageQﬁlﬁtexdm@gfempdﬁbdl&n st Qiév,mohmgaiéﬁ{paper @At i ons
are never d An assc Qtl nfl asses,

(0] q % e.
d
opt i onal lu;erlma%ver]tlx be 00 Fed NeVer to e[1\Hert111;158 icite Junak malir}n tiprefn rreggonn it o
delivers periodicals from subscnbed or otherwise authorized sources. In this respect, the netpage printer
is unlike a fax machine or e-mail account which is visible to any junk mailer who knows the telephone

- number or email address.

1 NETPAGE SYSTEM ARCHITECTURE
Each object model in the system is described using a Unified Modeling Language (UML)

class diagram. A class diagram consists of a set of object classes connected by relationships, and two
kinds of relationships are of interest here: associations and generalizations. An association represents
some kind of relationship between objects, ie. between instances of classes. A generalization relates
actual classes, and can be understood in the following way: if a class is thought of as the set of all objects
of that class, and class A is a generalization of class B, then B is simply a subset of A, The UML does not

directly support second-order modelling - i.e. classes of classes.
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multiplicity of the association. The default nultlpI|C|ty is one. An
asterisk (*) indicates a multiplicity of "many", i.e. zero or nore. Each
association is optionally labelled with its nane and is also optionally

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

di anond i ndi cates an aggregation association ("is-part-of'), and is drawn
at the aggregator end of the association line. A generalization
relationship ("is- a") is dramm as a sdfrd Iine joining two classes, with an

arrow (in the far entrl the atlon nd. Wien a
cl ass diagram i g %]CBTfen ?anasa ecmrr’ﬁfl ?"eﬁ% %I §gn F°£§“§lswﬁt8$1th? s

dupl i cat edftribuges of ﬂl@\msswepdrﬂt%i fpasthiethmg dw la ihprezonty lla¢, Iancbajhst tthie opetiatirng Py am
whi ch def d4E §epbrrated h’&m e aﬁmgeé"ﬂst\% L horﬁrm{tz{l 'llﬂsufn% c@a@é &{agra\ﬂ@ Ghh foﬁov!r ﬁovqe%;rl _ned

1.1 NETPAGES Netpages are the foundation on which a net page network’is
built. Th%’frra‘b‘?nBVFEFé’eré“"Bﬂlﬁ%r- based user interface to publ i shed information

and interactive servi A net e. consists of. a ac ot her
surface regi on) *FAY salg?)nl ‘ié“agsé‘ TR Fwé’fc%?sﬁ ?:pélgnau‘?%g’eﬁﬁe%ﬂ éﬂ’g&%ﬁ‘rl ption
of the pagatipliityeof @nlassmatlpragbe déglt muipiplicon isioge. Aniasdriak ﬁéﬁidiwsslnsnttemtbryf by a
net page pAGe SELYEL: mJb%a&aags%m%ﬁ erapﬁ&ﬁma&ﬁéa%{h%mmdvg agobépﬁodaﬁy out and

content of the page, including text, aphi cs and i nages.

descri beskafef ﬁﬁbﬁften%wéwéerm@ gﬁhﬁ TOH@PM@% class. {0y e Jirnopd iodieies ¢ o Wﬁ@m nks,

and i npudssobibt@in @Ss-padof g bipidg@avad dt B\Segitpdtdt ey S thoBERiambiie.2a Net page pen on its
surface to be sinmultaneously captured and processed by the netpage system
Mul ti pl e net pagésecabizaibarektionsiep §&ms) ipdgen des solidjine @nmingHewekeses, wittoaral | ow

i nput thraglggr@m ﬂlgrfgpﬁgmnggenlnqlﬁgg)lap@gegggggtmtlgldbe di sti ngui shed, each netpage
is assigned a unique page 1dentifier. This page |ID has suff| ci ent

pr ?C' sion Eo ?I Sl Qiliss Biahah Wt&@dke@upvl%ynult@regtﬁgﬂaﬁmawa@{ wlgﬁ;tlpal@ﬁésraﬁd E@Ch
rer erence (0] escr 1ONn 1S,..enc e a e
Sent 11T cubiS R atRE B B et pEg %&E&?@% 'R vt e e 1y

i dent i f i ewhetelitgs gpigpd. description. The tag also identifies its own position
on the page. Characteristics of the tags are described in nore detail

bel ow. Tags are printed in infrared-absorptive ink on any substrate which
i s infrarkl-ref NE®AFRPe, such as ordinary paper. Near-infrared wavel engths
are invisible tNetpdges aruthrafinundstion buvhidregncpaes nttyork @bsigdltoypravidesighpedbstdat e

| mage sensQinatdlo ABLARREOMakiaSd flclalBE serWRA102SG - 14 A tag is sensed by an
area i mage sensor 1 n the netpage pen, and the tag data is transmtted to

t he netpage syshaafpage Sonbifi€orA @Ak agd (B dRRORFRE te@:oﬁyrmws“ﬂryemggs‘dmmsreweﬁcesl ess and
conmmuni cat es gﬁg ﬁf rinter %(laashort-r ern? hyo | i nk. Tags
Cre sut £ LS i oRPRE TRy s e e e BRI ¢ B

i mge at ﬁagastveroﬂim Heagdesvrigtipnclasceibes ithr gisiblecihiottkand pontcheof pigzgrege, Inthudige Eexpor t ant
that the pops Jn@ﬁﬂa@é&' EQ}s& REPRYR i P:e*’l’e'}}gmi)&:d;é P80 iR iV ks HIPREBE biON W h

the page,. since thée interaction is stat
input fields. A netpage allows markings made with a netpage pen on its surface to be simultaneously

captured and processed by the netpage system.

Multiple netpages can share the same page description. However, to allow input through
otherwise identical pages to be distinguished, each netpage is assigned a unique page identifier. This page

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

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

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

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

solid-state image sensor with an appropriate filter.
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Tags are error-correctably encoded to make them partially tolerant to
surface danage. The net page page server nmintains a uni que page instance
for each printed netpage, allowing it to maintain a distinct set of
user-supplied values for input fields in the page description for each
printed netpage. The relationship between the page description, the page

i nstance, and the printed netpage is shown in Figure 4. The printed

net page may be part of a printed netpd&e docunent 45. The page instance is

associated w th, hoth t net pa rinter, which pri i.f .known,
the netpage usef lsose?seegEFeaéltag %na{gpseﬂsoﬁml\iﬁfﬁﬁﬁ %)“A?ia q"f‘}ftafag%fegt %Cont ent
I n a preftby peded eystam Véatbhnfta@g negrenstrripiereIhe ben is evfyelom apchcomtmughatistwidipprear s,
and the |QRgadeip@heQla 4 A& rande 3hioMnk Mlagh a;é“s@m&aglwﬂauaﬁaaemwmngéd R 1Rl ai n

fl ags which reI ate to the region as a whole or to the One or nore
flag bit sCePrEsably BraeeRasi ¥ 15 GRLPD & SPelg ok 98 hrgPage s ‘ééml{"&a”brﬂﬁblhﬁéﬂf eedback
i ndi cati Vleco@fﬁzeahe fagkniTY dnd Posi® s o vaty eteryutibrhwithhie pagare]dcteameejmaﬁ@an pistafclae. t ag,

Wit hout tﬂg s REQREO%: Q&Weﬁc%dih]%’hﬂgﬁm%&&% rto1etra%tt%smﬁil il “ on of the region.

A net page pen nmay for “exa nate an ea" LED when in the
zone of a hyper 'h"l'lerﬂé?)agp‘%aéé‘sérl/er BSinRE SukduBdet m&%&@k@gmgnmlnaw e, alloviing
preferred enbodi nen each contains an_ easily recognize |nvar|ant

struct ur & RmeRfingdiEnct st ‘tf“?f's"ﬂ%l’teé&athfebf?r mpi elgiyin toppage desaiption; for epghiRiRedz | ng t he
ef fect ofncemp¢. warp i nduced by the surface or by the sensing process. The
tags preferably tile the entire page, and are sufficiently small and
densel y ar r angethetrbationshipebeiypem thapuge ddsiriglidnythe pagg éstarice,|apditht pond refaggedven  on

a single sgéwbnc,hls@aeah%eammfksge ISy ﬂeﬁm%ftagmteéﬁa@sgetdb&maﬁ@s RERMLLR.L he page

I D and position_on every eraction wt page, since the interaction
i s stat eld¥&ociajeswith bothdheneipags peneydichpsinted “taﬁ% ‘frkéiz}’i’“oﬁe RPARGEE HharefsEed ef er s
coincidestwith an entire page, and the region ID encoded in the tag is

t herefore synonynmous with the page ID of the page on which the tag

appears. In other enbodinents, the region to which a tag refers can be an
ar bi t rar yl-3ubr e§EWBACEOFAGE page or ot her surface. For exanple, it can
coincide with the zone of an interactive elenent, in which case the region
| D can ditatt | yTagiata Coptenhe i nteractive elenent. Table 1 - Tag data

NPA102SG - 15 FintlpeifRg fosth, @fth (dRiideS)ficBGH0iBn in RERP it TePart, BGhIbAGSH 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
effect of any warp induced by the surface or by the sensing process. The tags preferably tile the entire
page, and are sufficiently small and densely arranged that the pen can reliably image at least one tag even
on a single click on the page. It is important that the pen recognize the page ID and position on every

interaction with the page, since the inieraction is stateless.

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

region ID can directly identify the interactive element.

Table 1 - Tag data
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Total 1120 Each tag contains 120 bits of information, typically allocated
as shown in Table 1. Assuming a nmaxinmumtag density of 64 per square inch
a 16-bit tag I D supports a region size of up to 1024 square inches. Larger
regi ons can be mapped conti nuously w thout increasing the tag I D precision
sinply by wusing abutting regions and naps. The 100-bit region ID allows
210D (-1030 or a mllion trillion trillion) different regions to be

uni quel y |dent|f|ed 1.2.2 Tag Data Eﬁéodlng The 120 bits of tag data are
5) Reed- Sol onon code. This vyields 360

r edundant geg—ygstRg—a15;

encoded tﬁ E1§ﬁ3i"q?ﬁ§| pr itk il vor ds of 15 4- bit synbol s each. The (15,

5) code &gt 4%6 OS5 syftbol—efrors to be corrected per codeword, i.e. it
. J . .

is tolerggf a—symwot—error—rate of up to 33% per codeword. Each 4-bit
SyrrbOl iSj%pl cocntﬁé’ = opat.r ||y coher ent way in the tag, and the
synbol s or—the—stx—codewords—are interl eaved spatially within the tag.
This ensures that a burst error (an error affecting multiple spatially

adj acent Dbits) HANBYESuadhs Bk r MBBR: 55 R dp1cAN lﬂT,ﬁg | mum
nunber of synbols |gn any one co evvor typ%u)z rrax%jngss{?(’ﬁl %16 gie |h%od t hat

the bur stmasipgy tagdepsi af ¢4 ner spuarg el adt-bitftas Ihsporogs ¢ %lpleﬂ@rqf B L°c18?f4rsé’<‘fﬁ ng code
COdS caln iRies S,&@r lrd%mlﬂi aﬁGbe (ﬂ:fap;ﬁd e&ﬁnuo&)ydﬁﬂﬁﬂ‘lﬁﬁﬂaﬂ@lﬁe ﬁQﬂEpreclﬂcl&rsuﬁ%)gE%J:c e a
Reed- So onDn c de with re NC Y100 I fferent
Synbol _ande a5t hiohlnd B he JoRRE s PONRIBIRL G1oTor eyt BlieT kD of

code, sucﬁﬂ%gn@@@@nvwmmmwbn@$m®éde (see, for exanple, St ephen B. W cker,
Error Control Systens for Digital Conmunication and Storage, Prentice- Hal
1995, the contents_of which a herein incorporated by cross-reference).

1. 2.3 pPhyk#2al TeRPaApFReedi?® The physical representation of the tag, shown
in Figure 5a, i HeslldBéls dfitagetdta taggrrefundantyregededrwing 4 6L5, 5)IRged-Joformpn dodgafhiimbl e

data ar eagedi860 db&ied hid@bhskdHz 3ES co%zwd,u“stoymﬁb@slyln% &ctS @ﬁescwg) QRYiikEs sHch as
the netpa i.nfer t hr ee- di nensi onal

et ect he t ag
orientat i gﬁ W@PQ@FPW%@&OW@ B ﬁ%dawg Tﬁét lﬁfa{eama?r %%Yglbfﬂeﬁ?ﬂrﬁ? HUp B eP&nt at i ons

of the ingilewiedlual bits of the encoded tag data. To achi eve proper tag
reproduction, the tag is rendered at a resolution of 256x256 dots. When
printed at 1600Eatbt#Sit payboliiyyepreseti¢dgn y spatially coherer gyayiin thle tag. adfl tprestmbels offtheabout 4

mm At t hisScoliéaRib %Ilmleévb&spmgybfﬁhmﬁi@% IRRAndiRs RS Shifsl QI4P %A?)Aff&uﬂgqu' et
area" of radius 16 dots. Since the quiet area is also caontributed

by
NPA102SG Zolesa3tialeadiacopihis) dapieHhPPUEEIE T oLl erthed éf‘F‘E‘B‘Pfﬁ‘ Qb anet er
of the tag.sydtol ihagy bRClode@sd, StuX nagim@ab 08t likdlitobd et thA\baat@et t@rberthilg 15
allows the sensing device to initially detect the tag. The ring is easy to
detect because it is rotationally invariant and because a sinple

Any suitable error-correcting code code can be used in place of a (15, 5) Reed-Solomon code,
for example a Reed-Solomon code with more or less redundancy, with the same or different symbol and
codeword sizes; another block code; or a different kind of code, such as a convolutional code (see, for
example, Stephen B. Wicker, Error Control Systems for Digital Communication and Storage, Prentice-

Hall 19935, the contents of which a herein incorporated by cross-reference).

1.2.3 Physical Tag Structure
The physical representation of the tag, shown in Figure 5a, includes fixed target structures 15,

16, 17 and variable data areas 18. The fixed target structures allow a sensing device such as the netpage
pen to detect the tag and infer its three-dimensional orientation relative to the sensor. The data areas

contain representations of the individual bits of the encoded tag data.

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

designed to be surrounded by a “quiet area” of radius 16 dots. Since the quiet area is also contributed by
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correction of its aspect ratio renoves nost of the effects of perspective
distortion. An orientation axis 16 allows the sensing device to determ ne
t he approxi mate planar orientation of the tag due to the yaw of the
sensor. The orientation axis is skewed to yield a unique orientation. Four
perspective targets 17 allow the sensing device to infer an accurate

t wo- di nensi onal perspective transformof the tag and hence an accurate

t hr ee- di nensi onal position and ori entdfion of the tag relative to the

sensor. A'dlacén%%eﬁo LLckures ar e redundantly large to_ inprove their
i muni ty T8°norse. “Phe over al’l " tag shapé 15 cifcular. This supports,

anongst Ot her ¢ ihigSnon Al bl Vb Lty RE Allc o ne BdusiBUALAL ockbd BRGMLAT 071 d.
In conmbination with the circular detection ring, this nakes a circul ar

ar r angemeffteciope gt Bhepined's Gisy i Aetich ecpusy) itop fatatianally Tyarjsptxiodibewuse tissigily e, each
data bit dofrediiepsras apteatidimaves ndll bethe SEAOE pérkpedthedifteticn. Ah orhadn@ds bounded

by two radial .lines .and. t concentri.c ci.rcular arc Each wedge gas a
i mum o LT SRR et e A - Ba P st B8 OHIET P page

(i t's i nnesensgr: e oriergatign axid ipgkswedaqyield 2 erdque hilegtatidnnk ayuprersghcrrenaesn 7 alldvabdiei ght
of the wedgéyi dﬁvi«tsehﬁ_ ih@dkPdccdhed %ltahgasib@ AlriRYSe BIYBIm bOthe Tl SndhOLIHM

di mensi on. Each 4-bit_ data synbol is represented by an array of 2x2 wedges.
The 15 4-FFraHaradiEssm! sosyen wd efengtion o e g elafiyde b ra¥rare all ocated to the
four concentric | rings 18 18d. in interl eaved fashion. Synbols
are allocated aff g%%ggst?r%“lmiesia% r?:dlu?dg?}fyiarrgeﬂ? Wﬁf"é%@?‘ro‘ﬂ’m“’é{'iyéciﬁ?ﬁe't he tag. The
interl eaving isydes| . .0 56 i.al..di e bet ween
any Tup Synbol St ek daf PR, B hlfn? Kl S S Tt ol PSR BE) 0
i nt er act i BniraFUuleh gy gt [pegmbiprtion Fith theetisliettetipn e, i anakesen sirenlgr devi ce
V\rrzst be alMa@ehént SERadHits Msl\;l QR QpBhil. ITH Gnakit@e ktbsitel Sachl d0d ik iQfepl‘éé-e%\i B0, mat t E(rj
ere int reqi.o or at t grientation. it is positioned. require
i et o1 PR B 57 PPt 0 oSt SRl et b Re s e gt &
functi on wflgtthea ginpemalntnggyed B dgs ofi600Mel andig desighgis ity bae @t o kal, iskhag
shape, t Ngdqh U SinfiR! @henQbn. ThERRNSAE widellnneQhai kifidaSs ARLALNGE, When
the tags are tiled on a equilateral triangular grid, as shown iIn Fi gure 5b.
1. 2. 4 Tadhq Hageopiseseasash-bindpaeasdis rgreenied by arfragepiedsessi ng and
decodi ng perforpged by a sensing._device such as the netpage pen is_shown in
Figure 7. Wil e'%® Captiufed el gé s obas %°°§E“&)Eﬂsra?c?“?‘}a§9‘£‘?°tq1’?ef°?‘r?ﬁ‘§§m%°ensor ,
t he dynansymbol riegadea ©fl84 i éntdrieaverashton OB inBoIsTrs altbctdtalictfhely il Bieuaembedssiaf t he
range is %&S@ gngen as the binary threshold for the inage 21. The i mage
is then t resﬁo ed and segnented into connected pixel regions (i.e. shapes

23) (at 22). Shapegemhlig)istics P@Q% $BInlse 1R FERCPRBT ailiAle bARAR anyp thUCT Ur €S

are di scarded. The size and A102SG - 17 centrold of each shape is al so
conput ed. YBPAH e @pg sulewStrent s 25 are then conputed (at 24) for each shape,

and these provi ]gxeor(}ep % 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 taps.

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 5b.

1.24 Tag Image Processing and Decoding
The tag image processing and decoding performed by a sensing device such as the neipage

pen is shown in Figure 7. While a captured image is being acquired from the image sensor, the dynamic
range of the image is determined (at 20). The center of the range is then chosen as the binary threshold
for the image 21. The image is then thresholded and segmented into connected pixel regions (i.c. shapes

23) (at 22). Shapes which are too small to represent tag target structures are discarded. The size and
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basis for subsequently locating target structures. Central shape nonents
are by their nature invariant of position, and can be easily mde

i nvariant of scale, aspect ratio and rotation. The ring target structure 15
is the first to be located (at 26). A ring has the advantage of being very
wel | behaved when perspective-di storted. Matching proceeds by
aspect-normalizing and rotation- nornmalizing each shape's nonents. Once its
second- order nonents are normalized tHé ri ng is easy to recognize even if
t he perspecti. torti.on was .significant. The ring' s original aspect and
rotation Cf’?tm“i/oe%eac Sh FaPe 0\ P ?«:& useful approxi mation of the perspective
transform The t t t at 28).
Veent oo™ Oceegz&g sﬂagg g.glaen% 5548 ﬁfén%oél@qtéa%at ngfonga%hra%n gﬁt%egeggsﬁ& t&ape
morment s, #F mb%?eew lﬁ@i%fwsez |S‘ﬁ’@“1feh é?ella@@é %meu RREenD pre Y their wfeeinvaripn of

second- orﬂaaomaembse@nﬁmdmemmamz,eﬂalé hgeaxiisadidstgRh i1 S easily recogni zed.
Note that one third order nonent is required to disanbiguate the two

possi bl e ori ent @hd rop sargaf strtiduge s the firkhie bshaped (dtSé)d@hﬁglﬁﬂadﬁk@magesdfem@ to one
side to S 1at

ot at i on- gy iy AR RSPl Gy achodk By AR RBATLEA itin

nor nal i zatoretisnasel thees Bimsee Qﬂh‘?altspsé‘?%irefé?flwe%ﬁ are oprmplized @aﬁnaﬂs dsythe axis

target's Ia@egﬁze e-l;klﬂf&%lp&sﬁeafvg@fsto&oﬂﬁvhsgshgﬂﬁkmf Qh@tihd orR @V RaSn@ robsis] 24
appr oxi matl S rotat en yaw 29. The four

e
per spect i V& rapl"a'é a5#’3%’?@7‘15‘%“"??%%7}éersg?fgvelué'és?"”?o be | ocated (at 30). Good
estimates of thpl is %Seléulu g1@fs%ech9)[mo“l§eelgc£$§a?93)%‘atc he'p%cekﬁ‘s ‘é"{% ﬁl?‘)g}_ll g:c he

relationships tot axis tar
ring, andhe g’ Srn@’enalﬁams @feactl %P%W@nenwmiaﬁ@ npmab@@d@ r@yftlwmnvmﬁ@n@me

ring’ ts M@ IsB03hd-adr h@ﬂgnﬁe ﬁﬁxﬁﬂz@hﬁeﬂﬁmia@@%ﬁbﬁl rec@taﬁel NB® ac she e draer der
monents are narnmal.ize cireular perspective tar s are

r ecogni ze KA feﬂ%re%éc’ I g‘E‘faffstgstfv" %SSIE&?H E’E?”isﬁgih %E@ SLhTPBFF‘fEb%’é?&’en as a
mat ch. Thekeved iiagang sitle mmakertm pesigé. Nolealsh durit ip e gpeils tw eotition-gendizathe atishen
taken to tggetfaﬁe? 1t@1§srh§@ﬁl9hh &oqﬁa%;aqsﬁsq&he& %&%eﬁmégwﬂ,@ dRtoriGYh ﬁld?'!he kpown si ze

in tag space, an_eil ght - degree-of -freedom perspective transform 33 is
inferred &% 53’25 TBeaf’é‘édaf%fhs wmei AgtiRREvides A i deretwder ddtsdesormaion et i ng

t he four p@yspare and inmage-space point pairs (see Heckbert, P.,
Fundanental s of Texture Mapping and | mage Warping, Masters Thesi s, Dept.
of EECS, U. of TUslfirpersedivatareBeirkalr@\l7 artaehasi © &b loReqdditt30)NGood &8RS 89/ 516,

June 198 Qhent J&Qn Q E'Je %&L}ﬁlte i)asw%ilctpen%gw [..a@all Féla 1&&95&9 [h@méjangxxls ta.régcts the

cross-reference he |n erred tag-space to | nage- SpAce perspective
t r ansf or risRest 4 éﬂﬁ’“?’b"fpﬁﬂfb‘j%c%ﬂd(‘@tm%@}l °§ﬁ’é s Mrglme amecadsdiviappiong the 8E’S n t ag

space i ntr@rnhaﬂﬁg@:s W@Qﬁsh\&xﬂ:&ﬁﬁmfeﬁl@ dneeahmvsa&ou@&dm@n{em@ﬁe h&mm&ﬁmé Qrctbd 1 nearl y
|nterpolate four rel ev ent IXGS iin the

36) the C i nput i mag
The previfst uveé%%rp JEeE™ REGE ﬁ?‘ﬂaﬁmfgﬁé %Tm Q u%l SRS PoTHes ﬁ’d‘"p‘g“ e r esul t
t o produgentdhhBhe prigial cebtrmdswaﬂhuéu@?rsp@m tugts re 380 tabkatt@bebet persiBetiviedisertdile e n

obt ai ned Jofied B ¢a eo@%tam%em spw mﬁqm Qn‘sltlt dﬁg%df%@ds}ﬂpé}spe&&@@am S 1S
decoded (at 38) to ield 20 deco decoded bits 1n total.
Not e t hat tlh g]ferrmbﬁﬂ_ézz §€se ko) solving the well-understood equatlons re]atmg the four tag-space and

image-space point pairs (see Heckbert, P., Fundamentals of Texture Mapping and Image Warping,
Masters Thesis, Dept. of EECS, U. of California at Berkeley, Technical Report No. UCB/CSD 89/516,

June 1989, the contents of which are herein incorporated by cross-reference).

The inferred tag-space to image-space perspective transform is used to project (at 36) each
known data bit position in tag space into image space where the real-valued position is used to bilinearty
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 that the
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codeword synbols are sanpled in codeword order, so that codewords are
inplicitly de-interleaved during the sanpling process. The ring target 15
is only sought in a subarea of the imge whose relationship to the inage
guarantees that the ring, if found, is part of a conplete tag. If a
conplete tag is not found and successfully decoded, then no pen position
is recorded for the current frane. G ven adequate processing power and
ideally a non-nmininmal field of view 198; an alternative strategy involves
seeki ng an t he he .obta a dat i .ndi cat es
the | dent LE e obRE 4 Sahf € HEER pi TR o kG S PRI R B he 1 ag
W thin th@e#a@glmenrocs&m accurate position 35 of the pen nib in the region, as
wel | as the overall orientation 35 of the pen, is then inferred (at 34)
from the perspe&ks #18 arpeh hs P ople@ight dbhs sbyreacef dhe ibise wherg relaiipeship fethi ivoen

Spat i al  rebaiked hshbainpef f4@aNs ﬁah%f P&pBic Y h EtlpleXdgSs RNEuddRRI REBssHIPPL i cal
axis. 1.2 OdAA I;Lh%rgatlvgs Taq dug%ures The_ t ag strgcture descri bed above is
desi gned &%t B5B Y PRRE R GRRE O TS SepPbivme- Wryadeaude progesng pawer ap)| ar
tiling ofldftaﬂxgsnmwmdtﬂelbef ‘ms@ii l3h @iernbiive sthuegyrinrabvesi sekdle acalsetaph tplcamar
surfaces phare a regular tiling of tags is possible, i.e. surfaces such as
sheets of paper and the like, nore efficient tag structures can be used

whi ch exploit timg Jdbamed tad dafidhdiba@s 16 iddnli© of thé ¢ febibh cofthigidlg e @anﬁlﬂﬁ‘f@snﬁm%ﬂuar €
tag 4 wi is.simlar in ructure to tags

t our rspective tar
descri bea‘pfby gﬁt é’?acc‘i‘rﬁte “‘%%%ﬂfitl’%ﬁ%f*}h‘é ﬂ“"l‘f’f-"é‘mt"‘as I e LEHHs si xty
4-bi t Reecahersuioo Aoef thesgpmba)ﬂhsl idfgrredf(@r34ebrdnohaperspéctiRAGnifirn S 3 oﬂélaxeectcmghert@r esents
each one Qi e ASwR Rk refaﬁmsﬁpgmee@me{eﬁ s BnyRidt aflVanh (M€ penRFRAGR O  he
correspondi ng dot. The perspective targets are designed to Be shared
bet ween adj acent tags, as shown in Figures 6b and 6¢c. Figure 6b shows a
square ti1.2.8g OAltckhativedagShdctubes corresponding mninumfield of view 193,

whi ch must spantfhg, @ué&@@@&rﬁ:a@%&é"i@d&%ﬂeﬁ to Edpgw ;gn:%m?\ﬁ@n AansOMALE t11ng
of nine tags, containing all one bits for illTustrafion purposes. Using a

(15, 7) REEH- agukﬁﬁwgdéérés mm@t B passibls- I B mgst ugual pase ?ferﬂmﬂoﬁ&ﬁacrwwlsﬁ@oded to
produce r2g0r egadeds bigosiblelhe sdracbs sﬁ;ﬁdewadstdsf @b ahdthe ke AW diBRAUgal | Yy

Wi thint i Ll rst errors. Assuming a 16-bit
tag 1D aggﬁ%?orcgenq’etun%é dﬁx Ol%ﬁlere earlnon f[Shq’Pl %p to 92 bits. The

dat a- bear i ng dof;g,4 gasqatwstmu;r@gg awth%%ﬁb&ga&qvé&gam RUELHAR i AEIcLre (o

nei ghbors, so that groups of S cannot produCe structures mhlc resenbl e
targets. Heijdescahed by 5?)’@% of ghidn U? a0 3Jde (g e rprget Sxon hidy Reegelomgn ow

det ect i onsy@ibolst41efot @gtal &046 Mrsthenag&@feg@tssaoaro@e ks ardaqw ah@@lach ZBObid HyRIgE
processin oceeds _as .de bed i ction L. Wth the

except | ong? ﬁe o E"te SREHRding, %? éllé’e CA- o) t%fgeta e gF S[’gﬁ'%dutoﬁ'e £ edtbgta'eeﬁﬁxt}’a‘i%tnt ain an
ori ent at itegs % ela?bmrneFlzl@eSéb lagspped Figaerbh @gw 3 gparofiling hélff egsrand the s@iekpomling

ori ent at i SR keill Bividwa3, WilcR bt Spah Be BRI B8R tags. Higute e Howla HRSSHHL & O
enbed orientation data in the tag data. For exanple, the four codewords

can be aﬁ’r‘”ﬁr‘f‘&%&"”?ﬂmigﬁgf’neé’ﬁ%fﬁr‘{l‘é?{jati???‘g???eét| on contains one NPA102SG

Using a (15, 7) Reed-Solomon code, 112 bits of tag data are redundantly encoded to produce

240 encoded bits. The four codewords are interleaved spatially within the tag to maximize resilience to

burst errors. Assuming a 16-bit tag ID as before, this allows a region ID of up to 92 bits.

The data-bearing dots 48 of the tag are designed to not overlap their neighbors, so that groups
of tags cannot produce structures which resemble targets. This also saves ink. The perspective targets
therefore allow detection of the tag, so further targets are not required. Tag image processing proceeds as

described in section 1.2.4 above, with the exception that steps 26 and 28 are omitted,

Although the tag may contain an orientation feature to allow disambiguation of the four
possible crientations of the tag relative to the sensor, it is also possible to embed orientation data in the
tag data. For example, the four codewords can be arranged so that each tag orientation contains one
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-19 codeword placed at that orientation, as shown in Figure 6d, where each
synbol is labelled with the nunber of its codeword (1-4) and the position
of the synmbol within the codeword (A-O). Tag decoding then consists of
decodi ng one codeword at each orientation. Each codeword can either contain
a single bit indicating whether it is the first codeword, or two bits

i ndi cating which codeword it is. The |latter approach has the advantage

t hat |f say, the data content of onl>} one codevvord is required, then at
nost ode be d coded 1o in the This may -
be t he caseewfocy\lf,qlaﬁCe tﬁg One? 7 &8 F\C?Fm ES% ? 8 RSHYE ?1&1?%11% %stf‘roke and
is thus owkr@»er@é@n@é@vo&t(lﬁh@dsheamnmfof &16 S)tnrbglloethmwetdqdervoeﬂ (8t okee demdfiiyz  t he

codewor d GQnbAiRiond.ddig oﬁe%gdewdh@ea&hhﬁ&tg@l% lEséﬁdodeﬁ&a ERRIIPLBraing ISIGgi@bJ he
rotation of the sensing device changes sl ow predictably wthin a

stroke, o’ﬂ‘ih‘iﬁt‘%gheébéﬂ&v{bfhﬂ fi’i‘/ﬁ??‘ﬂ?rfiyo‘rfé(%&gs F‘B‘C%‘é‘g d’é’&]bé]‘é’d""?i%ﬂt ‘Sf?hﬁr}%“er It is
possi bl e dpprosth spaisavartabdthp el Spand daueodidl gkl oad dagetdiefeqand teastBad rely
on t he dat epres t ei el erin In this ca h bit
val ue (O?twg ccfcféwcp ntec%rloﬁ cle o@fcgto {)l‘ﬂgnél ﬁsned%%aesf?ué énze%?eﬂclf:cgse er%%( SIS: ar gl yph,
i.e. no bixpected F%Fémlg%wléfpfr @@’efmléé ﬂbly Olllhéecfab‘éérﬂ@étaﬂbf @trgkeyb(hhm Tlstr0§e @11155 ures

that the @adodevibtd @nthiSinyVBk laz mwleah@sﬁled BRerh b Sindd akl@ae@usnhﬁthgeangngt Rvibe
reliably identified. an |tsﬁg}?rs e tive di storél on detected and

subsequentPF TPt Qe EarY rhyark é’HBIOP?n&’ G APty TE HISiPESs to be
det ect ed,fram@ch tag data nust contain a marker pattern, and these nust be
redundantly encoded to allow reliable detection. The overhead of such

mar ker pat t er nsltiispesiiblf toadisperse twiith peronsetive dedectsfaltesefbr anfl tinsiyed slyeut they data
targets. LRGeSl b@@g@aﬁegﬁgﬁ dgt éls QQ§| &auplﬂﬁd,aﬁe & hQlsit RALILS @t i ve to
grid vertices t dlff and hence dlfferent rrultl-blt

repr
val ues ( SERSRHHES Bl ‘oﬁq%’@y‘ & Vﬁlbf‘t F %H%Eem%%t%’ﬁnfe of 3glypfy Thig U8 Tag Map
Decodi ng that theglatn eddik tvsll-papulaied, @l thus alldys tig grid¢p HelXliablp tlemifitdgd itepedpecie pen

transform; stﬁﬁén%&t&h d s fﬁ%u :ﬁo%&%cttea'i‘ ﬁm&?%atﬁ %inﬁﬁ]h%" @ro%g%v 'tag%%ﬁnd%s é‘e be

translated Into an a cation wi thin ag egl on,
| ocat i on 4sfectedsgach tg d%Pth%t fotaines Mk sHlcHUE tsee Ryshercdudantly enepdesi t\?elll?"‘fby a tag

map, a f usikbl @8ccti Tk bvErRRS oﬁa&mamg)ah&sh{klﬁmt t’égﬂ%derﬁe%bmph&@p&specme
correspondln | ocat i cl ass di.a in Fi ure 22,

a
o bar s arin onn &R st g PRl SRad ERY K B PBrE AL ERRL schene
used to tdiffezent kigphs andf leoe difegpniomulivbit eltea (es AsudTdchro® e Bescripginy Anate @@rildi ng t o
surface typg. Wen nultiple tagged regions share the sane tiling schene and
the same tag nunbering scheme, they can also share the same tag map. The
tag map for a region nust be retrievable via the region ID. Thus, given a
region | Q.26 tagagMbp and a pen transform the tag map can be retrieved, the

tag ID can be tpapshsd §frebitl B AB:GIBO) ugﬁataecga ta% %ﬂ@éﬂsﬁamsfom BefofdGnd €01 ON,
and the tag-relative pen |ocation can be adde tag |l ocation to vyi el d

an absol'g ® %ﬁhel tagElatig PeniocHion cqnrhs tlia%s&fes ﬁnto an absolute locatzon within the tagged

region, the location of the tag within the region must be known. This is given by a tag map, a function
which maps each tag ID in a tagged region to a corresponding location. The tag map class diagram is

shown in Figure 22, as part of the netpage printer class diagram.

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

numbering scheme, they can also share the same tag map.

The tag map for a region must be retrievable via the region ID. Thus, given a region 1D, a tag
ID and a pen transform, the tag map can be retrieved, the tag ID can be translated into an absolute tag
location within the region, and the tag-relative pen location can be added to the tag location to yield an
absolute pen location within the region.

The tag ID may have a structure which assists translation through the tag map. It may, for
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The tag I D may have a structure which assists translation through the tag
map. It may, for NPAL02SG -20 exanple, encoded cartesian coordi nates or
pol ar coordi nates, depending on the surface type on which it appears. The
tag ID structure is dictated by and known to the tag map, and tag |IDs
associated wwth different tag maps may therefore have different
structures. 1.2.7 Taggi ng Schenes Two distinct surface coding schenes are
of interest, both of which use the ta& Structure descrlbed earller inthis

section. The preferred codi sch ene ca |on ndi_ca gs as
i ready o EEaT R PRAaR BT st s RERC B R e P P
tags. A I«'wg@tSl Olre- e et gs ﬂlatgectbm@éllmwnawtﬂagas Dammd:thg IWB@emcxatc@wdi at ed
through t e dnpls HBR maPRSOGK 856 dirdied: Brdf)Rs t @09ed region, yields a unique tag
| ocation 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 t12n | STagfefiséHen@et erm ne the | ocation of the pen relative to a

user interface @hLeURMot Lb¥adeNBaiRAHRnEE IR dr Pl bo@SF UhlcR b&ImMab i T egi on.
Not only is the user interface element itself identified, but a |ocation

rel ative depgbadrfarlifrdp hisisprtign {Thcpeeferred sedine spheme tﬁ?ﬁ tlpoplioadndicp g eson 2FAd cat i ng
t ags t herddcasd. Ad diteindtivt yodBip ppéntictusds bget-apiatingtags0Of an absol ute pen path in
the zone of a particular user interface elenent. An object-indicating tag
contains a tag ADostencidigiingetleg kontaindaneg 0 edicly wise tragshd thiraghe the|temeat | n

the page desgd i @Jﬁg@@é@@&@@@s Aol tsgn@caa&%m the/tlgion! THE b Ativd Beahile Zone
of the user interface el enen ent i e user interface el enent, making

t hem al | Stdhermen & afded ipdhis Re fos %t@?@w%ﬁl%l%faﬁwfélﬁaﬂ withinyhe ggipn. This dfy A ng t ags
do not, tdher ﬁf(ﬁieﬁuneshhppéhhbn dsﬂme ﬁbﬁp&laﬂve toOf usain@ifae kldhét merm gt Bescribh@y do,
nowever:  SUBREI Lin hOGUEARLULR 1O Bl FLALL HEWRERP ALy b ARl e
position sarrp |ng uency exceeds fhe ncountered tag freguency,

t he di spltade mtnterfm me@ﬁélss@nﬁpﬂeédo?ﬁ@m lp@gq‘tma togy thecs:_fwrﬂewﬁbwwm thhpwtuap st roke
can be ungabivadradisch YatklR iR z5e BEFpariiirhise inteI8k @@ Ng schene, the tags
function in cooperation with associated visual elenents on the netpage as
user interactiveneljesRbitsing Gz tdifins Aag/MRVhichaedilpidedifieda w&rﬁdﬂerfa&&eieméﬂtm ed page

usi ng an  ApRL ORI ALC..SeNsh Btk AEYLEE LNnOLICh dOkd 30 RL A LR PSS ERD BY
t he senS|ng or an approp rla res onse genera in the

net page siyentilyrthe @eran'i@@@m@@t ANIDUPA@‘E IDE@@RFIPW @R@fom WEmmSh@& @hlb@dl ment

of a docupBAlinA PAAShEESRE shppbrt B cAphRDS afibRHiATh pan. THYWS, Ho@evex':blﬂwnes 25
and 26. In the netpage system a docurrent i.s described at three | evels. At

t he nost Bh&wPPreEcet 4 wlpliye Peﬂé’aﬂ‘d O de Rt ths SRS mPInE dFegiepdi Seredssich dicur e
whose t erentdusttredlag fretdy, FBAisglhemas Sionioad @tpled pdi pirivh @nthe neabyitii Sst:840 such

as text ogﬁ&%b@gﬁyd@é%m%dobj ects, inmage objects, etc. Once the docunent
is printe

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

response to be generated in the netpage system.

1.3 DOCUMENT AND PAGE DESCRIPTIONS
A preferred embodiment of a document and page description class diagram is shown in
Figures 25 and 26.

In the netpage system a document is described at three levels. At the most abstract level the
document 836 has a hierarchical structure whose terminal elements 839 are associated with content
objects 840 such as text objects, text style objects, image objects, etc. Once the document is printed on a
printer with a particular page size and according to a particular user’s scale factor preference, the

document is paginated and otherwise formatted. Formatted terminal elements 835 will in some cases be
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printer with a particular page size and according to a particular user's
scal e factor preference, the docunent is pagi nated and ot herw se
formatted. Forrmatted term nal elenments 835 will in some cases be NPA102SG
-21 associated with content objects which are different fromthose
associated with their corresponding termnal elenents, particularly where
the content objects are style-rel ated. Each printed instance of a docunent
and page is al so described separately, fo allowi nput captured through a
parti cul ar e 83 o b orded se f.rom i nput. captured
t hrough ot sr?gaigl e acr’\néeélgcb ?C%t %é&lsaaerrélférﬁléeéo dglgsg ri Sﬁ)’ i onW}{hr °?rre§5e%’ﬁ % of the
nmost absttrandital docusemnttcdeborliept thomnen objees gag@lesémﬂeﬁacalpMmaanasefra to

request Adobrthitit At ;ﬁgﬁ@%&%@&nﬂé’h LhRMEL DR zﬁlgw il Bfltuted RGLER! paltidBarSAL CE
docunent's specific format. The ‘user )@/@e requesting a copy t hrough a

printer vTHeREit P%Feé‘ﬁ‘i‘e‘lﬁ%?@@teg’l oo iy pap rflﬂfP‘@h OBEPRIETs [of the 54 Pagh esence
of the fofesmdipdord docunent description on the page server allows the page
server to efficiently interpret user actions on a particular printed page.
A formatted doclimem¢sei834f thoomsst giswacodocianegiaiescgption on e pegederpagbwdeser itpt i ons
5’ each Or% u@@hg&! oﬁpﬁb%ﬁr%tsmglt)ut%elﬁgettorcgf tog&gm%gmehm&gngGb%ﬂ{ %he8 35.
Each for %ted eflemant has a spatial extent or zone 58 on the page. This
defines t'& "% Ps Faresting 3 ooy ﬂF‘P‘r‘ﬁE? Prantes itk p differers Rass 8129, o fepple Wsomaeﬁam theput
fields. Apraamuam& foima&édadaaﬁae&?dlscﬁlﬁfoﬁ 015 {00 PAES sdr@r alofv® hepdgk edved aciiiaally 834. |t
consi sts of ‘t%tusera f Rage hnstances 830, each of which corresponds to a
page descrllﬁ I on f%tln% ﬁe forhalt ed docunent. Each page instance 830

describes a si nglfammaqs@mgﬁ@ﬁtagls&%géa%fémamgmgee&% nd §QaR3FENlP S0 Of
t he netpage. A page instance is not part of ocunent instance If it

repr esentcgnsatseéwt afrfoala'&égf‘émaﬂ@ﬁlﬁ@wéa -FAch fergritpdjclspient hes g srydielisHet avers

consi st s Bfon the pRk. Tofs dbfakdthdrdlivealee ittt didithaducies hpddinksARd igjuefid@il | nst ance
only exists if it records instance-specific information. Thus, a hyperlink
i nstance exi st sAfdosumanttigspace! 83 hkorskpendend a fopeated d@uidnt 338chcasisia of « gensfact i on

I D 55 whig deas?an%@fd Edefe of hidh G RRI& b E‘E:Igé‘l}(%&pn@d”'ﬁof%effbrﬁlht@d 'd{;;h'i\tn@d?%%chex' sts

for a field el enent because It records | nput specific to t

i nst ance. PAinsAnesPef esirifeeaingls vide sriniknelgsee d and recqsdsepage ID p pf t%etnamge

el enent s &pughinitsncd ©xdt bArods doofmér®nfhndail it b RARR b cdpABE dPercaedadsit inGsoli@rent 843,
a hyperlink elenment 844, a field elenent 845 or a page server conmmand

el ement 846, asAghpumtana crisigslpin 2Uof teAnisd althat iedtanmsdl2. 84 Seaaninbecaonbt yl e

el enent - NARCRoYs) 848

W Eh an aess e O Bh o b IR B e e B o AR 0
associ at d¥casedgeros éﬁ@ﬁﬁsﬂ%é% 35 ahlalrlasfsﬁﬁlftc tehepRsniestBs andjatild stancg gddprat ed

gr aphi c Qh}eﬂ(‘am%ﬁ%ecaaewraaas @I.Imt e@h@B RO hagd Mktaih tAN el SSQ&E bR tbt vtidleo clip
obj ect 8E]1SWeve gqcepmemsgg sw nt. 852 with an associated audio C|Ip obj ect
859, or a’3errpt el &fen f*an associ ated script object 860, as
Shown i n Fi gur e, ﬁeﬁmﬂﬁeeagﬂ%cmgmaﬁ%bn‘@@ 35, DAGKAROHN 112l e IR kSN 15

used to record a
or a page server command element 846, as shown in Figure 27. A static element 843 can be a style

clement 847 with an associated style object 854, a textflow element 848 with an associated styled text
object 855, an image element 849 with an associated image element 856, a graphic element 850 with an
associated graphic object 857, a video clip element 851 with an associated video clip object 858, an
audio clip element 852 with an associated audio clip object 8359, or a script element 853 with an

associated script object 860, as shown in Figure 28.

A page instance has a background field 833 which is used to record any digital ink captured

on the page which does not apply to a specific input element.

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

allow tags on the page to be translated into locations on the page.
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on the page which does not apply to a specific input elenent. In the
preferred formof the invention, a tag map 811 is associated with each page
instance to allowtags on the page to be translated into |ocations on the
page. NPAL02SG -22 1.4 THE NETPAGE NETWORK In a preferred enbodi nent, a

net page network consists of a distributed set of netpage page servers 10,
net page registration servers 11, netpage |ID servers 12, netpage application
servers 13, netpage publication serv@?s 14, and netpage printers 601
connected n yeh as the Internet, as shown in Figure 3. The
net page reélstrJPgﬁaggﬁ?%TW% server mhlch records relationships

bet ween users, Peh&efersdepipdiment, aé‘ﬁb‘}gF EfFerd Asigth of pitfituted eqt GheetPagiiet her eby
aut hori zesrwmrp Ohhﬁ)aghefewfakona&t’vlem 1] fdpagd {D sdéchery m&@gespphwﬁ@f &n@ndizacts as
? r Zlngglctn |go S5 p?‘?hc%m Serversr oea:;%g tﬁeé}%t & éli cr?me?tegc{:vga Anln fwoon smclac?v tggeléltemﬂs
descrlbed“a%mmeiﬁamﬁbtpage page server 10 nmaintains perS|stent i nformation
about page descriptions and page instances. The netpage network includes
any nunber of E§@€W§§P%€F§m“%ﬁ@h“ﬁ%ﬁﬁ“ﬁﬁ@“h“§ﬂ$§@ﬁm ipp BEGEEeR ViStE PetsesS .
Since a pﬁ@lﬁrSS@ﬁhbeﬁonaiﬁﬂ@uHﬁBdtlBﬁsﬁdnﬂ&eﬂﬁﬁduthohﬂ%@%oddé&l:tu&ﬁ a(fﬁemeseﬁemeatws |
instance, clie such .as_net r er.s. send net i n ctly to
the appropriate page=ser vy (P“?l%galfg% AR ST h 8P ]f%to’é wﬁrﬁvg ]%elfsonput

rel ati ve mrevideh dandesiting irespgngion gfrvicdseAs dosrived pomnd izmgtrpagege Rrveetpagetaihd server
12 al | ocafeafiertOftRin bk [@e aeenplemq ,pag%ngstame@wh@%apJgQQQWQﬁL@fa&es Rgy of

page servers via its ID allocation schene. A netpage printer uses the
| nt er net TPEEPf 18T SHREAD haytlineaiseyE)se Brtangss rjies # Page sreplgmiptags Uit page
page I D Eﬂmﬁmﬁﬁsﬁhemﬂ@ﬁmﬂﬁ&mﬁdd%m§&d0&xﬁﬁﬁp@ﬁﬂﬁﬁ@ﬁdﬁﬁﬂ@e&ﬂﬁﬂﬁk&h&nﬁiIng t he

correspo ”a%%@qn %gﬁgect %15 AL ?%e sbive %%?r&? 2APR ﬁ%ﬁl IreCfaQ ve B 4 ﬁes%rl[pilon fAnS €r Ver

whi ch hos e net page applications page publi cation server
14 is an |ppPidaepasn server which publ i shes netpage docunents t o net page
printers. They are described in detail in Section 2. Netpage servers can be
host ed on a var *@f5PepiP fiefiigrlocdendoemen iy X op Awnapd: é?ﬁPFPéf}ﬁ‘EFfl"aaétbﬂP‘}SP’é of such as
| BM Hew fatd sePae kiaitdD aAdtakiobsdhemdVlil t i pl € net page servers can run
concurrently on a single host, and a single server can be distributed over
a nunber of hosthgetpd8e pentgmseaklle lgdmet RstribuesiciNaneriadiént (ONS).@v bidda, thyesolvest page

servers, QpgheipReBB s me%a{ewme‘déregggmeoda%!@etp eREAY hlBithe Y cLGoohddSELyer and

t he page servér, can also be provided |rec 'y 1 n a netpage appli ance such
as a netd&ﬁ@“brlnter in a conputer workstation, or on a |ocal network.
1.5 THE NETPAGE PRI NTER

A netpage application server 13 is a server which hosts interactive netpage applications. A
netpage publication server 14 is an application server which publishes netpage documents to netpage

printers. They are described in detail in Section 2.

Netpage servers can be hosted on a variety of network server platforms from manufacturers
such as IBM, Hewlett-Packard, and Sun. Multiple netpage servers can run concurrently on a single host,
and a single server can be distributed over a number of hosts. Some or all of the functionality provided by
netpage servers, and in particular the functionality provided by the ID server and the page server, can also
be provided directly in a netpage appliance such as a netpage printer, in a computer workstation, or on a

local network.

1.5 THE NETPAGE PRINTER
The netpage printer 601 is an appliance which is registered with the netpage sysiem and prints

netpage documents on demand and via subscription. Each printer has a unique printer ID 62, and is
connected to the netpage network via a network such as the Internet, ideally via a broadband connection.

Apart from identity and security settings in non-volatile memory, the netpage printer contains
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The netpage printer 601 is an appliance which is registered with the

net page systemand prints netpage docunents on demand and vi a
subscription. Each printer has a unique printer ID 62, and is connected to
t he net page network via a network such as the Internet, ideally via a

br oadband connection. Apart fromidentity and security settings in

non-vol atil e nmenory, the netpage printer contains NPAL02SG -23 no
persistent storage. As far as a user i’8-concerned, "the network is the
conput er t|on interactiy ossace, d ti wth the
el b of | tife e CR BT oo Tt Bas oate e Geieu Do f B FRRRE Sy Mot

parti cul amterneivpla geropr smteerusi titih evith ethp gle qﬁrthmtdembwtebemﬂes reggbsores bied

net page dﬁggﬂg@g{@otfpgﬁmwg@%%gﬁnggbl ication servers 14. Each docunent is
distributed in two parts page | ayouts, and the actual text and inmage

obj ect S whi ch QMb@ée@nthx&ed@ﬁ&Qﬁbscxﬁ@&ﬁ’é@b’i&b&fmnﬁﬁtﬁ ﬁ&ﬂﬁétﬂaé@ﬁdb%ﬁmn@ﬁg@s | ayout s
are typic i.c..t articu subscri ntcast to
t he SubSqui IEXCh dgcuant ' q’\? 339 8 p%p@%ﬁ?gle gé\y%utspé"getg SE é?“ a é) a?h’a Y mage

obj ect s, Ulnchtﬂogﬂm ﬁepagbnaﬁcbpusap@etsytphza@dnl pees hans dreviytidaliodpbvific ts aipsituiaber s,

and SO ar gyl anqgé;re Lcs'ﬁltaLt to thSHBS Al ?&[n&r viPfub syp%r?at@ﬂage ERG. ?&Pammageat e page

servers. The netg |'ication server optimzes the segnentation
docunent WEFEe he Hfhﬁf h"ﬁ‘blafﬁ weieally shard itly ttheg gdpgibernfapd so prg cpiltigash ¢ %Une

poi nt cast subkrilrstpenRnd thSappagiatd pageatitvgs. t he printer knows which

mul ticasts, if any, to listen to. Once the printer has received the

conpl ete page | dAoutimeamibliobioe ctrsert dpetnizehe fhie rregrichigticdogfudremtent tantdde ingr i nt ed,

it can prifhe.ddiid dGHIE e Etlaf?vu%rdle’ﬁoﬂca& B4 BlotufiSs ;ﬁ afdhik, Qﬁeﬁmﬁ even

pages simul taneously on both sides of the sheet. contal up exed
print engPH& Biststsof 1ri3lisFBer-and print engines uti I i zing Menjet' M

print heads 350 this The printin ocess ¢ of two
decoupl ed stage ncerﬂ%?é’f]@t?”g '?B’ﬁ‘?g}? coﬁgﬁgpﬁé’é@’f"gsp@ij%%m%%%“ ’i?)‘i’ﬁ’é‘?eah and
printing tobepagé, ii comgasthe oenenast er | mage processor (RIP) consists of one
or nore standard DSPs 757 running in parallel. The dupl exed print engine
control | ers con$kegrinigfrasgsgas own pipe edgdevgn moesscimultangqyeinen bohistdereat tha phdetpr i nt

page i MagRSonials fifkedipifRngirtbBENQI 68 Gl ﬁmliteh]glséa BeilQRE M) piRHined IG5t Nt heads
inthe print engines. Printers not enabled for IR printing have the option

to print PAFEPSSI ng IR—absorptlve black ink, although this restricts tags

to otherwi se e areas of e, Al though such.pa ave
linted functi gﬁ% RePYPe RS RS fcﬁs%‘“r ﬁ&aﬁ? Oe%ec?%%%g?g%f' frag ?‘%‘ g?‘?gf: pesﬁrfpé{%’?’ea&d as
net pages. exfnsior ardbrintied age ipeesntleraspr imagepraetp Rjesomntssherbsnot spaper . Mor e

speci al i sgghsHet RAGE i pArfH BT Re duPBR6d B @ﬁguﬁ%ﬁror@;c%n&spacau&érﬁ SiEssSN %ﬁf? es,
such as gl obes, ch printer supports at |east one surface tytger’id
fesedsdntop

supports Hpant: é‘é{%ﬂf "“Ib‘rli’émtpé%j ipages ip fraldimseprehronizd itk He apsrasign ofdlis pr
surface tpdpengidhe tag map 811

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

A normal netpage printer prints netpages on sheets of paper. More specialised netpage printers
may print onto more specialised surfaces, such as globes. Each printer supports at least one surface type,
and supports at least one tag tiling scheme, and hence tag map, for each surface iype. The tag map 811
which describes the tag tiling scheme actually used to print a document becomes associated with that

document so that the document’s tags can be correctly interpreted.

Figure 2 shows the netpage printer class diagram, reflecting printer-related information

maintained by a registration server 11 on the netpage network.

A preferred embodiment of the netpage printer is described in greater detail in Section 6
NPA102S5G



whi ch describes the tag tiling schene actually used to print a docunent
becones associated with that docunent so that the docunent's tags can be
correctly interpreted. Figure 2 shows the netpage printer class diagram
reflecting printer-related information nmaintained by a registration server
11 on the netpage network. A preferred enbodi nent of the netpage printer is
described in greater detail in Section 6 NPA102SG -24 below, with
reference to Figures 11 to 16. 1.5. 1'%?7]’ etr"' Printheads The net page

system can, operate usi rinters made with a wide range of digital
printi ngabe%oecﬁlﬁhdff8r§1?°8ts°,}ihdr‘?(szmt8?§ig thernmal inkjet, piezoelectric inkjet,

| aser el ectrophotographic, and others. However, for w de consuner
acceptancgs it Memile®™ prizlplagl hat a netpage printer have the foll ow ng
characteristics: tographic quality color printin hi . ity text
rinting i gh PR AL bk R el WY 3 3 ot P O
cost  si ntedheolegirar atliding themal injet i leagplectpe jipigdtnigser eleptypbhotmerapiié. rrgd sfeed
si mul t ane@iigyd OmP hie SofkGHlerPlelepladcBTit is GRUMBRChat faol;ema%eaﬁﬁl&f have QMY RAWRE
consunption No commercially available printing technol ogy has all of
char act eri"¥?9"¢€"*To enabl e to production of printers with these
characterjstics, the present applicant has invented a new print

t echnol ogy, ref%’?tr("%rﬁph?: wal c%ﬁ‘f’% m t echnol ogy. Menje" is a drop-on-demand
i nkj et technol Nk NGRLPOr at es pagew dth printheads fabricated using
m cr oel ectronec arﬁllglcfglIte tgél}]sl.l%rrs (MEMS) technol ogy. Figure 17 shows a single
printing el ementi130fniRk @ Menjet- printhead. The netpage wallprinter

i ncorporates 168960 printing elenments 300 to forma 1600 dpi pagew dth

dupl ex printeriowpfitgcqdt i Nt er sinmul taneously prints cyan, magenta, yell ow,
bl ack, and infrared inks as well as paper conditioner and ink fixative.
The print+dng ellerektos800 i s approximately 110 m crons |long by 32 m crons

wi de. Arrays of

t hese

low paper cost

. simple operation

. nearly silent printing

. high printing speed

. simultaneous double sided printing
. compact form factor

. low power consumption

No commercially available printing technology has all of these characteristics.

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

conditioner and ink fixative.

The printing element 300 is approximately 110 microns long by 32 microns wide. Arrays of
these printing clements are formed on a silicon substrate 301 that incorporates CMOS logic, data transfer,

timing, and drive circuits (not shown).
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these printing elements are forned on a silicon substrate 301 that

i ncorporates CMOS | ogic, data transfer, timng, and drive circuits (not
shown). NPA102SG -25 Major elenents of the printing el ement 300 are the
nozzl e 302, the nozzle rim 303, the nozzle chanber 304, the fluidic seal
305, the ink channel rim 306, the |ever arm 307, the active actuator beam
pair 308, the passive actuator beam palr 309, the active actuator anchor
310, the passive actuator anchor 3112 and the ink inlet 312. The actlve
actuator beamp al | h SLV tu or beam
pair 309 at thgfaiorgfemeﬁ@ftg%’on ngbeeegrerlgg()dal rs‘”étofzzee %9%’(: 0@%’ ?()[atg Ifozz

respect i vebaahee By thyp Biidie spal300, thmidk Girnel ﬁﬁh@&i tolrirr aat 108 thedctiel actpatortbean808,

309, 310, pa;%lsas a@rasLSI%&mLteJm@pmb | heBM e Gl Bifchdr Bl 4) B TRbivERRGARLAL O

320. Fi gure 18 shows a small part of an array of printing el enents 300,

i ncl udi ng’'& B gsek&ltiiPon 315 of a printing el ement 300. The cross section
315 is shown w thou o cl eay k inlet 312 that passes
through the sil frgeoaﬁ%\’/?/aafmm 6" P %J%/Senéec%g’(’%{?”o“i (b BRE LGPy @%Ri%i he

oper at i ng308 pethejopf318 BuneatsTpatrs qyp rghdraigat Eikie reeettiv8 @@hor fpbiga BE) 9 GH) Tehows t he
qui escent coﬁgﬁétfoh Qf‘elé;ﬁentg @(% '_’;(ﬂ)k?) lrﬁ'eﬂ' 1 S:ﬁlﬁ 31 93151)1611 p Ednﬁ)l Cvele® efgé‘tfoﬂlgﬂm@lgae@ac{u%
droplet. Ink is retained in the nozzle chanber by surface tension at the

i nk meni stls 316 and at the fluidic seal 305 forned between the nozzle
chanmber 304 and_t he k channe m 306.. \Mi the printhead CMOS
circuitry di strflﬁ‘ﬁfe% a‘ﬁst%s“faﬂ(?ﬁﬁtf’gﬁgaﬁ?yﬁtpmgﬂﬁfl I‘Egh r“g{“fl@?“ B STHE correct
printi ng Bb efreprinting eanehtg0. {Thecroa bationd 8 islshfwhevithout fnk, td elbzaly slowdhd ivieinkhe

el ect r odefi; 318.QLs d:H8n aBGlidoY Sa@Clopat or beam pair 308. This causes an
el ectrical current to pass through the beampair 308 for about one

m crosecond, I esiplrsi19@), 191b)hed oc) BRFtleRBeratikP S cle SIAMREBL M Binkid CleR@S Soof esul ti ng
fromJoul e heati ng causes the beampair 308 to expand. As the passive
actuat or beam peigire 348 shewsnint quiebtedsitidntof €@ etk miatscus SXP@VE to pridfingl dniilg I N a
stress differ q&@ﬁ%&fﬁﬁ,ﬁn&h@cﬁ o B AR S o B0 R mBLLEST bl RIRRES |9

partially reso ve e cantilevere Pectr ot nérmal bend

act uat or 3352@056%41?@”@?’0%?(@@3‘thh‘ebes%ﬂﬂsitldrth‘tlekch@@lilﬂmlﬂrﬁ’é | ever arm 307
transmts this novenent to the nozzle chanber 304. The nozzl e chanber 304
moves about t wo VI CFBIE PortofierdfddeT ToHmsHEUR<F friH uberrirbregife corller

| NCr easeso the@orrdatpripli@ b, lati@s Gk Aga, ahdbuffed Ihe @ath 100drive e elﬂ&bléseléﬁﬁzhe and
causing t i ni_s to bul zle m, 3 eve the ink
meni scus agt%g a‘% %Jr{]%’gamr alﬂ(? %éﬁu across 't eemcsag rqrrrgné%o BF* {“‘F?%gh ntgegbze ef arrber 304.
As the tehﬁepwnmrese@rld revdtingdmfpuiodpatine. GeranrdnBUr@gUekiipmiom lowehfaenguat or

320 r et Urdafsed e b pai@ BT _refeﬂamm% el fRRive Tdhlatr géaﬁiﬁ)air @ost iaeott}{emklt Qbds ngf the
ink droplet 317 fromthe i in the nozzl e chanb as shown in Figure

19(c). THERGZPMErCRAEES 9 ‘e?cé#’F‘r”Feéth" PR BA0E 151 s'aerss fifference prragiayt ensi on

at the mexiveChyshe3dfiilevered end of the electrothermal bend actuator 320 bending towards the substrate
301. The lever arm 307 transmits this movement to the nozzle chamber 304. The nozzle chamber 304

moves about two microns to the position shown in Figure 19(b}. This increases the ink pressure, forcing
ink 321 out of the nozzle 302, and causing the ink meniscus 316 to bulge. The nozzle rim 303 prevents

the ink meniscus 316 from spreading across the surface of the nozzle chamber 304,

As the temperature 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 from the ink 321 in the nozzle chamber,
as shown in Figure 19(c}. The nozzle chamber is refilled by the action of the surface tension at the

meniscus 316.

Figure 20 shows a segment of a printhead 350. In a netpage printer, the length of the printhead
is the full width of the paper (typically 210 mm) in the direction 351. The segment shown is 0.4 mm long
{about 0.2% of a complete printhead). When printing, the paper is moved past the fixed printhead in the
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Figure 20 shows a segnment of a printhead 350. In a netpage printer, the

| ength of the printhead is the full width of the paper (typically 210 nun)
in the direction 351. The segnent shown is 0.4 nmlong (about 0.2%of a
conplete printhead). Wen printing, the paper is noved past the fixed
printhead in the NPA102SG -26 direction 352. The printhead has 6 rows of
interdigitated printing el enments 300, prlntlng the six colors or types of
i nk supplled by the ink inlets 312. Td® protect t he fraglle surface of the

printhead,.d per a attached to t he
print headdlrseﬁ og ? %GHQEA 66}%‘580 mterdl%a égt?gﬂgt%eenrerets ?Oso oting hesks8iiEithg

nozzl e guwedOﬁe‘tsepphmﬂteml@dghM&hl ch the ink droplets are fi red To prevent
the nozzl e guard holes 331 from becom ng bl ocked by paper fibers or other
debris, filtered°amwkctte fgipweace vf begnteredutng oneities 31330 surivabu B3GR t he
nozzl e gUﬂlﬁ&eJlﬁh&SprﬂﬂiéaH@@)sﬂ’td Iﬁ)ﬂ]lﬁygeacﬂ-ﬁbzﬂé 800ahdre is @léor%zﬁonélﬁgckmhﬂg MR Golet he "
nozzl e gu hd, | d t he rinter is idle. age. Pen The
active se%’sf{hr{g L%l '}fI‘thhﬂpeets & ﬁaeaejrs rgteetrﬁﬁ § gorfls Efaéd 1%1 @31 B%%TnggWhi ch,
using i tsblooemjefddpﬁd ﬁb@mrr«)dﬂ @bnslﬁlﬂsredlasr igpimped mrou@phmlenlatm&mé odef thR

posi tion {aasy fafd@nme@duﬂﬁgﬁmﬁﬁgaT@ﬂe\}em&ﬁ @08 Wying, ARz RAR iSLDS O hith The 2
solid-state device provided with an approprlate filter to permt sensing at
only near®riofep il ed wavel engths. As described in nore detail below, the
systemis gble Irﬁ ﬁetnse en the nibis in contact with the surface, and

t he pen i s®abl e TPHNERAL 'tags at a sufficient rate to capture human
handwiting (i T actite R@Dgdieviceor! tyr wgkgr sysiend is1Pficaly a @en 1S tvlich, usthanftor mat i on
capt ur ed hbyedddfcoRiedlier 154, 8 bl XPlafitre 3hiecold RE1oGRR! t3bs REARSIZL Lik srﬁmhgt sblg printer
(or base station), the printer or base station interpretin ata with
respect tHefpse teR%?b\tﬁfohsafge defer H’@t"ﬁfidémh?h@PfﬁP‘@Fe@ﬂtFrédPeéﬁtbtﬁEﬁ%tﬂnlY@Fmt he

net page p&ﬁhrﬂp&ﬁrﬂin@ﬁs e ibertsd i oty doRk1 bETBW, Khe Wsténtlis 2RI B saREl whadShetni @ fir AT Ki ng
:;Z!{ g?n a-srcrggtact mﬂb acepa%g%é?ﬁnxs Ve osbnse éﬁ’ a?a suﬁ%m? %%t;éapager a:::gtihn e: EE net page
i nt er f acell.e-BadW ‘iPeppafg@rpehlﬁosH? e'gﬁamrbﬂlédmwomanﬁhei bynid¢ pagie ewppteéandand has
a uni que PeMsdiyBrabdnittelrittd Sin@B (oS HV\Satibl) Sh R IRAG D0 8tk RS el A9 1AMith

reflectlgtg en-rel ated i nfornmati on nmal ntained by a registration server 11
on the n Sﬁ%fg@ﬂ??éﬁ%ﬂ?agwwelther nib is in contact with a netpage, the

pen determ nes 0sSi ti.,0 ntation tive t he nib
is attached to 15 SU A mébr?glomfeIrll and %ﬁ%e Peratedﬁ ‘?ﬁ“‘t%ﬂ fngrﬁt“ﬁfnggﬁta@g
rel ative a e noramarkingsihis| The rorking dived thewsvbrets hetmedefvery e msiigshe natpige eystethdlown” .

This al | Oywsfis kRi-Rr aGt asmenqt LoBals aqmnt&ttemttagc@ Eatzpnett@ge ped 4 fs cdsRdreq Qin ML €SSi NQ
with the pen ni b, In order to reguest éﬁfsl nformation from a network.

Furt her nn‘te%’agetsﬁséemf B bas 4 weigpepep IP &4 Fa%‘rea??’cf’ ithrusmeeewe s digerast rdlRting ay, t he
full dynarh-ettedinf@nsiof mahtdin by @ regh@ativiedeiviid 18 dn thd h@papatvdad er m nes t he

posi tion and orientation of its nib on the netpage by imaging, in the
When cither nib is in contact with a netpage, the pen determines its position and orientation

relative to the page. The nib is attached to a force sensor, and the force on the nib is interpreted relative to
a threshold to indicate whether the pen is “up” or “down”. This allows a interactive element on the page
to be ‘clicked’ by pressing with the pen nib, in order to request, say, information from a network.
Furthermore, the force is captured as a continuous value to allow, say, the full dynamics of a signature to
be verified.

The pen determines the position and orientation of its nib on the netpage by imaging, in the
infrared spectrum, an area 193 of the page in the vicinity of the nib. It decodes the nearest tag and
computes the position of the nib relative to the tag from the observed perspective distortion on the
imaged tag and the known geometry of the pen optics. Although the position resolution of the tag may be
low, because the tag density on the page is inversely proportional to the tag size, the adjusted position

resolution is quite high, exceeding the minimum resolution required for accurate handwriting recognition,
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infrared spectrum an area 193 of the page in the vicinity of the nib. It
decodes the nearest tag and conputes the position of the nib relative to
the tag fromthe observed perspective distortion on the imaged tag and the
known geonetry of the pen optics. Al though the position resolution of the
tag may be |ow, because the tag density on the page is inversely
proportional to the tag size, the adjusted position resolution is quite

hi gh, exceeding the m ni numresol uti of’required for accurate handwiting
recogni tion. NP4AL02 7. Pen actions relative.to_.a age are captured as
a series of strg\ eascuoni\riﬁn?' & EBS; °§p%rf‘?%1“§§%‘atﬁ’£ﬁt&° e ‘? ?‘ﬁ‘ﬁé"?‘fé %d pen
posi t i onsscaugnde lobtinyagpeped men pqsaﬂbwnlﬂy reepehstadwn pevdnt eandntonpleed Bxdhdy t he
subsequen;ubs@e;amtls@n epve%aa Aﬁmetlg gmgggmme fa okt neqsage RAGE: 414,3% g@ of the
net page whenever age 1D changes, whic under normal circ ances,

is at thﬁééwen%%wera?wwgceewsem apthe RERCHRg T e rkas a current

sel ection 826 associated with it, t he use o.perfform c and
paste operation gt“ﬁtpagﬁ'ﬂ‘? Basd et 8%" loélvglgg%éﬂagwglbﬁ’th“&% S?‘H%P“’é‘igﬂg'{ emto
di scard i ¢opniutdaasta opedgibis ved Thd solectjor fisi thebstariiiee tcallowalnt syseh ecdidcad idiscs | bes a
regi on of 4f.dage tpbrfbﬁtﬂ@%ﬁmm! ste;e&lsa&ﬁésarbés aoJe J;nhea %etmmL&Cﬁ@ sidld gﬂtﬂea%os{ nk

stroke captured throu pen rel ative t round area o

page. |t fFegnt digitbink segke qantpedathrosghighy E“éthIW“ é‘b@élbi“ik%m‘ﬁﬁr‘fﬁé of Sppeeci It i§ s

subni t t edinferead i AP laplicdibBepedificimn&GeIneC it IO FubmM¥P @Y dd iplicadnl WAk is@fioEach pen
has a curren&nkmb 824. This is the nib last notified by the pen to the

system WOHLE of the default net page pen descri bed above, either the

mar Ki ng bl ack i ﬁglﬁth 'B!:Iphagg cmgt nnooﬂ?l ”ﬁﬁs‘ﬂé {ﬂg mb §{§|%10H§ed%5r 91)7 p§n tlg lﬂl:[e S?S%n Inl':thC h pen

al so has a current nib style assocl at ed

with thetajset thsydelplt agtaeq RfatdFse#:ed é‘?%j": elﬂﬁf the &ding blagkoink n'é oueefwrseaﬂeeau ng a
col or fr amgha npal ik, Eadigen AR Bdd latourfhinib S§1y43. Tiss & B nibiskeIdsyds@cassori at ed
with the urr ent ni Strokes ca tughed th ou ElGalo n are ‘?“8?#%3%3‘ th t he

eb an ap tlon e to_the user se € tln oma
current ni es are su quen ey are

r epr oducetyld in thle hé SryiebiS%@wdemw thehcurrmmb rshplkeeyapareé tltralglgeden athed/\elﬂl thche pen

i's Wi thi NufaiGE «PiF. vineR ik @&&gsawsaﬂaeqﬁ@mg dodiucE e CRITMMLEA i Fihe LG PGHH S! OW Y
flashes its "online" LED. Wen the pen fails to decode a stroke relative to

the page, " brymekesfi |y activates its "error” LED. Wen the pen succeeds
in decoding a s oke relative.to th e nmonent ari | ctiv SItS

" ok+ LED & seqUbrsET BF PRUpY LA PrARBET MUt viph PR Pl ate B g

Di gi t al iftekhef oy fpliteh @EDaWhen thopentfhils to décgdet andtrolexehd@nrge the fragly Ja\momgsanand

handwr i ti agoaef @ <Rl REDT %agmetﬂefp @uceéed«,haln&iéésdﬂg' Drok@ a0 B8 Gﬂagge i
verification of signatures. The pen is wreless and transmts igital ink

to the nebPHB@rppdiftadts \i’?‘aLFa]tj short-range radl o link. The transnitted
digital ink is encr d for. privac cketized. for
efficient tr ans%sgqg%/”g%‘%cap&ﬁ?d Sﬁ%ke%ﬂs Plah Lm%ryq)‘gétgld’@ﬁ? hePEROT ensure

timely halgibl exghangey df Riewpigs midetrandwriting, for online recognition of handwriting, and for online

verification of signatures.

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

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

When the pen is out-of-range of a printer it buffers digital ink in internal memory, which has a
capacity of over ten minutes of continnous handwriting. When the pen is once again within range of a

printer, it transfers any buffered digital ink.

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

with at any particular time.
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When the pen is out-of-range of a printer it buffers digital ink in
internal nenory, which has a capacity of over ten m nutes of continuous
handwriti ng. When the pen is once again within range of a printer, it
transfers any buffered digital ink. A pen can be registered with any nunber
of printers, but because all state data resides in netpages both on paper
and on the network, it is largely immterial which printer a pen is

comuni cati ng with at any particular Zime. NPA102SG -28 A preferred

enbodi nent of the pen.is, described in ter det iLn. Secti.on 6 hel ow,
with referencep‘to ?fredgﬁrrnléog“@mtog d’.e“is.‘g ﬁ%@;‘ﬁa“f%!‘f‘@hﬁbsffﬁﬁwg “hé&thage

printer 68krenméchignesidaltla relating to a stroke fromthe pen 101 when the
pen is wused to interact with a netpage 1. The coded data 3 of the tags 4
is read by _the pen when it is used to execute a novenent, such as a

st roke. *é dat dERPPRHNEERARBON dentity of the particul ar page and associ at ed
interactive el efernetprgy poeterd@l exceiven dda whitingdm a istrde Gern ithe merof01 twhen thepeatis ve

posi ti oni g BfintdREwREDndifhAT TS &ata% of RRG5ss 4 Qs AR BRI %ﬂen i Qfasea pli cating
data is transmtted to the printer, where it resolveées, via t he

page | D 5B°YP amEcmepy 8‘!2]%&3 eket Hhe dafe elineys fhe idaptiteef dheprtipyias P%ﬁ@aﬁ’&é‘“ﬁ%ﬁbe
server 1Q0ntedaitohicleinnd b dtSrrifid andC-A LIRS l@dﬂ:ﬂglamgamiomsg c&‘ﬁl{é@elﬂaﬁhve tdthd hen
transmts

i dentifi epél&!'tg b§ Bgta%g "I_thQ mdxc?%mg Eaga [.Srer V%%%to kh Q \Qhag 1t reso ves v1a gln P&g th

inan earliéer s ave t he
addr ess ofizg BeSh | tesirpie ipa e ngtepskadrpsy of fag sen@afcwee seEacH) w@@hpa@tém@ohsu sts of

a conpactcoR@gdindyRy tnstﬁfﬁb gdoaic BRMePERBIRIRNE Itd&h@ﬁﬁg@seﬂ@lt RaQBadR3AEreccR@f VEr
(see bel ov\%] The p Oﬂlflt refers to @ects SH' ﬁ’g{] i mges, fonts and
pi eces of mews%&fé}“f <0 16, PR 1o ey ey L epfal@‘@mr?é&qum When
t he page isenaherEacle sagage@ndideofSit domket pago tayduh emaipigingd petsistemilyriyeviepagelagepage

descri pti sgllaert Qe bm)c'hhetpgfe l%ﬁtqgfg}s ﬁ)oo%jel:tg Such Ma&?tfcgﬁsrgh&]ﬁécew t&!tq ty%l Went of

t he page descrlptlon the stroke I ntersects e to |nterpret
t he st rok¥rqdfiseverecpie Bsreort™ole type of the relevant element. A "click" is

a stroke where % tgl stance and tine 0g‘gtween t he pen down position and the
subsequent pen UPTPOEPIEF ERVCAFE O STEE Fop Py divEmarale PREEPSFRT™ Bn obj ect
whi ch i s eddhitheatreld ajpficsaand dbtereikned WipihGRinky of tBOpse @scription Itie Glokt titebectatitis vat ed,

and accortﬁanqgl:%mt@rp.let%qgskemeodsﬁmm QUofle rell it %'bl!nure of ~a pen action,

such as oppy to reglster i ndi cat ed the | ack of response

fromthe pen's Ackick sERuokENRER RS cﬁste@!@anh Itlng SE)ethgen ﬂﬂlﬂw& ASIEFRRLS arki e

net page page description: hyperlinks and form | nput through a form
field carfSFegt i Bgerio e ‘29 lpsg Hem Weafrﬂhfﬁaxmép a?lacawhlghpléﬁww byp 7.1
Hyper | i nksickAyfisaperelpitaka ¢lisk @ bae@imsedpdnd s@tudinglg, adong@36@e & igroredl The fdireof

appl i cati a%@n acﬁ&g sd:cy R ac“;?l!)plp¥’ ’ cqllcli, % r‘égﬁstcar‘ is indicated by the lack of response from the pen’s “ok”
LED.

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

1.71 Hyperlinks
A hyperlink is a means of sending a message to a remote application, and typically elicits a

printed response in the netpage system,

A hyperlink clement 844 identifies the application 71 which handles activation of the
hyperlink, a link ID 54 which identifies the hyperlink to the application, an “alias required” flag which
asks the system to include the user’s application alias ID 65 in the hyperlink activation, and a description
which is nsed when the hyperlink is recorded as a favorite or appears in the user’s history. The hyperlink

element class diagram is shown in Figure 29.
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printed response in the netpage system A hyperlink elenent 844 identifies
the application 71 which handl es activation of the hyperlink, a link ID 54
which identifies the hyperlink to the application, an "alias required" flag
which asks the systemto include the user's application alias ID 65 in the
hyperlink activation, and a description which is used when the hyperlink
is recorded as a favorlte or appears in the user's history. The hyperlink
el enent class diagramis shomm in Flgﬁ?e 29. NPA102SG -29 When a hyperlink

is activated, ds are ue a |cat| on, sonewher e
on “the net vor k VRIS EE e aBRT T dd By AT BB R AT D o4, and
t he appl i thatetvork. T3 apahqa@s@ei ijengifiqdrpy at hwliwmnriﬁl 64;/\1&19 thgjapplitdtien IDNSresofivdiire ar e

three typgsnafa aywthé rﬁ&l@ ThEREHAL ty&xgﬂrybeﬂm o863 haﬁe%m éayrmlm%h&ks 865,
and selectlon h¥per inks 864, as shown In Figure 30, A general hyperlink

can i npl eiferid sleting pamrerlinks 5. a8 shopp Relieuo iy rgfiteral perfikyrat implsmsat arghett o

pr ef er encier 4 Gnkad S&uMear, . or Aal Gy 1P fal prafidersaltord defret ReformCBpEBSPARRIsNE: f orm t o

the appl i GaLL Ot AoiCloSl L ORMPS Lo SHBTIS ubAS. RUILEN! JSIGCHI BN L0 Lhe

appl i cation. the'clrre on ains a si ngl oF eceof text,

f or exanpipplicationdf épglrrleréafthcw crpgins arS@glaﬂvnrdanesq ﬁgﬁlxef%agepld@@un@mogmw ng the

word' s nMeginNGkindelphdetoludRnt CRH AN wdrd's WintmB within IRREALS in WHicht apbéa?sn&J Ation
Each _hyperlink type is characterized what

into a dlfferent I'an

i nf or mat i GFl3UEn “E‘UBng “gbl lapgyagen B Pkt YRS %@t‘*&@firbés‘ﬂlﬂha’if%a"ﬁg‘/ﬁerl i nk

i nst ance BbAtedeche gpliatiénr ansacti on 1D 55 which can be specific to the page
i nstance on which the hyperlink instance appears. The transaction ID can
identify user- Sipeeirdspadidabmertiok ipdtraceaiop Irdcords 4 msactfon 1D §X athiph @n e @sﬁ@ppi ng

cart” of peRdi.pdinRicCBRAIESh Eﬁ@'h%eainﬂ%étaﬁ)% empufhgf&%hdl&l P Bnl i8Rty QBerON
behal f of the user. The systemincludes the pen's current selection 826 in

a sel ect i BiffifyHa e fhe jeprkiatipy i iplerh shorging {“"’érmoif REing BEChPR EBRPEHY of the
associ at garchmgriphictiane®el8B8f thausa. f or m hyperlink activation, although if
the hyperlink has its "submt delta" attribute set, only input since the

| ast form submnm ki spyient melideg the dends. currdph eelegjont8derin arckdide Ryparhinkedcfiaten. Ve r et ur n

path in tenhi&{&ﬁiéi &Q&n@&‘bfﬂ{éﬁs&o@@éd foén hspes §6B &&%nﬁ&%klﬁk %@atﬂoé aﬁmggh%p
el ement 838 which has_an associ at ed 11pl)erl ink, as s gure 31. Wen

i nput  occi &PEHR UG RRitdeia” qiahuistentaly ey pere giedwpiort ﬁ@mﬁwel? rﬂflﬁ% 844
associ at eThe spaiein inclubd agéffettfye refirp@thiival@skdinRadtiygietisl | nked group can be used to
associ ate hyperlink behavior with a field such as a checkbox. It can al so
be used, in conjplmetlingd gwi $66titresrdug gloment 83dethich hasat tssichiet byperflinka af sbewn

hyper | i nkg Flefre BA %ﬂ%pqp&twmugl dnPRHG efeMerh RPEb 6@5 hﬂ,@ﬂmﬂ §4aGRBaifiier ef ore
be used to support a,  "blackboard" interaction nodel, 1 where input is
capt ur ed Sftdu R SrEh@cd ﬁdwalmé%i EWB fEn s usefl topetppte hypgrlink bzhalrtsf Tiigh aiefdor m
defines au@odsleatdook. nfcad Bbabeeded, AMpttnjuhdtion d8h U ethbind deiaphititateaf hdbat ed set
of i nput %ayperlink, 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

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

software program running on a server.

A form 867 is a group element 838 in the document hierarchy. It ultimately contains a set of
terminal field elements 839. A form instance 868 represents a printed instance of a form. It consists of a
set of ficld instances 870 which correspond to the field elements 845 of the form. Each field instance has
an associated value 871, whose type depends on the type of the corresponding field element. Each field
value records input through a particular printed form instance, i.e. through one or more printed netpages.

The form class diagram is shown in Figure 32.
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through a printed netpage. A formallows a user to submt one or nore
paraneters to an application software program conning on a server. A form
867 is a group elenment 838 in the docunent hierarchy. It ultimtely
contains a set of termnal field elenments 839. A forminstance 868
represents a printed instance of a form It consists of a set of field

i nstances 870 which correspond to the field elenents 845 of the form Each
field instance has an aSSOCIated val-d&- 871 mhose type depends on the type

of e, Cor T eSPOpl ol ok ELETRIL w35l bk LG BSROT S5yt MR, (P Ovan
net pages. subriitel, faad tmemiua$s% fi;lmalg RGNS wlz;n Siksomimtel.mA férngbﬁcenes ZozehlPst 823@ne30 Each

forminstance ;0as..ausd i@&é&é;e@l\zfomeg&eh Rﬂ}r&t@& GRe WRSE I&esﬁblﬂlﬁl%nm{eﬁhts%asaﬁ Ive,
frozen, submtted, void or expired. Aformis active when first printed. A

f or m bec dEs2fYasd efletbechyperlink dasifs bt dgita” gfsbue pot- A fopmbesemes jvpigh when thesached.
A form ba@amskes W d1d folrg Ges@ G R oamqahdafe fdrinPage Wbt 8. ORmKPRYE: Whaks sfraisied been

activat ed u ecslss e%ﬂg'eed h&%’ ﬁ/g tl'lleane lEha%ormtl:l%s begnuatc):me &xcgeeés 1;Lhe fon%lste]%elmguc{ lei"e set A

form becon%'? iser 'nvokes  a Vo
dupl i cat eWhltﬁrthq @ages astivenéorrel inp/ if alfowed Xymiur @sm@m'ef@nn tw‘me et fdtivedis uescgﬂ ry tine

is reac hecqu&d £ thd¥aQRrdhhleridid §58 of e reﬁe%&rb@@&sm@ AR e (EmaX saa0% ﬁtolze% forms

specified lifetime.. Wiile the formis. active, forminput is allowed. Input
t hrough aPTbMRtHTCH akl@’eﬁo‘iﬂygﬁf%& fubmit 4 Sormawien (he fermy 18 4ot A58 TB%R Kyr ound
field 833ejedted dne insteddetidn tn fomgeanis ipbrance. VWhen the formis active or frozen,
formsubm ssion is allowed. Any attenpt to submt a formwhen the formis
not active or fEohdom mstanpejsestocidied fan@9) with eydfon) jngtricss denvddoliram &1 tibus

report. %@&thdgqrv@?sm Bils B9 Chhis! aBlovRSA BGH R 186kt {Rlion9) foth Th Iﬁwulir%%eﬂaé tances
derived fromit, thus providing a version history. This allows all but the

|atest verSHHedfone ¥8im in a partl cular time period to be excluded froma
search. AL Ty b SRRMESE gRR SR sk Rl S el TG ugoRBLS > Of @

set of timestanpe PEtt & each'o TH Fonsi st 3 %et of
styl ed stgrme§748?@h oEwkiph s@sm:tkef consf glel ke 83BtEagf strokd msatmfpe@t pen

positio nstm%ZtgnpeQ ﬁéﬁ'})o@tfxom Chcae %ﬁcﬂ :ﬂ&llﬂéﬁ!ﬁé papd?lelga[ﬂoﬁ Maalyl k. @ffbchl Ianf orce.

The digital ink "class di agramls shown in Figure 33. Afield el enment 845
can be a aietagrBys syt ig Figys 33 a text field 878, a drawing field 879, or a

signature field @ e S d| sho Fi gure 34.
Any digital i nkAglg t“’l?F’&fg 3§§n° hé%"" f“"g Sk %g‘dgggsﬁa‘ﬁ £ i %‘ﬂe"‘fﬁ eld. A
checkbox signgire ﬁH@QSOa”ﬁheafslslot;inatteldssu@grhle&mhml lmﬁg8814; AgwdigihbwhncapurefFingur e 35.

Any mar k f(eﬁlszgﬁeglgnsagslgggﬁ§&eﬁgdstroke a fill zigzag, etc.) captured in a
checkbox field' s zone causes a true value to be assigned to the field's

val ue. A text fjehdiddRrGicldRasas SQ6diak o1t ¥ i@l U siB82 in BEursSIHOWRy hidk B gur e
36. Any dlgltal ink c

a
tick, a cross, a stroke, zp ﬁli’lmgzag, 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 {o 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 Pattern Analysis and Machine Intelligence, Vol.12, No.8, August 1990, the

contents of which are herein incorporated by cross-reference).

A signature field has an associated digital signature value 883, as shown in Figure 37. Any
digital ink captured in a signature field’s zone is automatically verified with respect to the identity of the
owner of the pen, and a digital signature of the content of the form of which the field is part is generated
and assigned to the field’s value. The digital signature is generated using the pen user’s private signature

key specific to the application which owns the form. Online signature verification is well-understood (see,
NPA102SG



in atext field s zone is automatically converted to text via online
handwiting recognition, and the text is assigned to the field' s val ue.
Online handwiting recognition is well-understood (see, for exanple,
Tappert, C., C Y. Suen and T. Wakahara, "The State of the Art in On-Line
Handwiting Recognition”, |EEE Transactions on Pattern Analysis and

Machi ne Intelligence, Vol.12, No.8, Auygust 1990, the contents of which are
herei n incorporated by cross-referencef: A si ghature field has an

associ ated di qgi.t signat ur al ue, 883, . shown .in.Fi 37. Any digital
i nk capt ug)re%m?pr%e’ glmsnfméin%i u?nél%f ;&ér s sAug’onj ﬁtécaslsl atﬁrﬁwgrrlr% e ﬁg#q;y?l%?relr%f’q‘“ fi‘é%o% th
respect t-oThehatp db e iArt), Kftern Recogwtigme Volgl, Ve 158 theanouterys ofi whidhake lpragmat ur e
of the cofdgitacdby trbierdidnb) 0f which the field is part is generated and
assigned to the field' s value. The digital signature is generated using the
pen user's pri vatRidsiegaaishidden iKY hia@acitkivge & et tARiRPRI datenQiesidi Tale owns

the form_Onljne signatu verification i.s well-understqod ee, A102SG
131 for ey B B dhS e R einiRd M B R o S P G Rl

Ver i f i catin tw foan datyyhch g famd eontairfingdztfield s submittedThe State of the Art", Pattern
Recogni tion, Vol.22, No.2, 1989, the contents of which are herein

i ncor por at ed by “iteg scopeprss.cndiel strike-hjonghy indjcatipg deletion, cpn elepe pdoetized in' hi dden”
attri but efoinstiek®®t . A hidden field el enent does not have an input zone on a
page and does not accept input. It can have an associated field val ue which
is included i nBéchee fiipr mndiaitiag wWhaegitibh elghithm vaakat ‘@nlive’n §.ct bith fatoeds do i the
submtte " Edi bk ng C »otrike- .1 ndi.cat | el etion,
can al so emlfﬁéggg%%g?g%gﬁ%ﬁﬂ?oreh% ‘gfﬂg% é’%ev}(l:tggcscges%lﬁgtgEzﬁ%g\%ﬁ%ﬁelgﬁ{gag%g%bgni tion
al gori t hrff 9rR®eMESIY-pledisorqtelawritigh chprages o relativell dish dygyeen. cdtheyt atwiigerpen

MoV enent )depdaddnh@inidghhadle. A08fidridBRndchimdBel oPhahdriBSER BSonRhdally feeredtviri@R, Of pen
mar Ki ngs)ﬁOW it can recogni ze rugilon discretely-witten characters with

rel ati vel 3 R ASAE T EEET = W FSUES Wi t er - dependent trai ni ng phase. A

wri ¢ er - dependenp iRl o Ot AARAM LELBEL S AULOTRLLGE LY LAEDELA! &8 guer ti e,
however, and can be generated up-front |F_ necessary, girtal 1nk, as

al ready STPHPEY clpgi's pae ds ppendedde atelvments diglal inklsaepm, wpdy fotipterkistalign; 497 start s
in a parshetofdpp@taits b ofeceOMgitl fik 3RABNIRHenbax tb BB baRbOIR Helas adbic@isti@l | nk
stream ready for interpretation. Any stroke not appended to an object's
di gi tal isﬁ?“gt reamis appended to the background field' s digital ink
stream Digital plpk %@%ﬁé&@&j i 'b«tle.t D&%@&f%ﬁ’& gd. fdeld 1S, alalRreted as a
sel ection gesturé. rcunscri ption one or nore objects Ts nerally

i nt er pr et‘éyumsstiption of et 4rappro phitchias gfneiinivtsmrdrddis agbleation of thy [cirdwergibedt he
actual i nipRERLRIoA 1Rt iR dieRk hiplctReptdicc. Table 2 summari ses these
various pen interactions wwth a netpage. Table 2 - Sunmary of pen

i nteracti ons W Tdble@ stxerhddisd €hese various pen interactions with a netpage.

Table 2 - Summary of pen interactions with a netpage

Object Type Pen input Action
Hyperlink  |General Click Submit action to application
Form Click Submit form to application
Seiection Click Submit selection to application
Form field [Checkbox Any mark Assign true to field
Text Handwriting Convert digital ink to text; assign text to
field
Drawing Digital ink Assign digital ink to field
Signature  {Signature Verify digital ink signature; generate
digital signature of form; assign digital
signature to field
None - Circumscription Assign digital ink to current sefection

The system maintains a current selection for each pen. The selection consists simply of the
most recent siroke captured in the background field. The selection is cleared after an inactivity timeout to
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bj ect TypePen in utAction HyperlinkGeneral CickSubmt action to application
FornCl i ckSubmt formto application electionCickSubmt selection to
application Formfiel dCheckboxn markssi n true to field

Text Handwri ti ngConvert digital ink to text; assign text to field

Drawi ngDi gital inkAssign digital i nk to field Verify digital ink signature,;
generate Si gnatureSi gnaturedigital %nat ure of form assign digital
signature to field NoneGircunscriptio Assign digital ink to current

sel ection The sdg gle?h i ntains a current selection for each pen. The

sel ect i on™TOHETEEE® ?ﬁ’ﬁ?y of the nost recent stroke captur ed in the
background fi el e I: out to
NPA102SG - 32 eng{‘frr-gg i %ﬁl Feédtggﬁ‘%b'l %Edeg'f%merﬁaw |Ae{% e %/%(%eaéﬁfﬁl;red in
every fi efptorally ‘F"’é@aitqﬁfé’dth(‘iﬁ f@fﬁéaﬁqevﬂlwgfefomgéuwwwhwwm@n Bystallowsehy vy
transm t t gghicidaho tlﬂa@rogem mad@& algwmm shb\d Tt Qo She SdiRIA b BRrsioR) shéhCas the
application. Thi ication to i nterrongate the raw digital

i nk shoul Y8 *"E““?‘HE“ 2@1 *§t™n Te"%ﬂw’r"%l"eok}‘fma%‘ﬂ%ﬂe & ¢ flg PPEBHRAIF St on of
handwr i t tienfotngxthich Fhl @rt@ampplidagen-speciivpbmeistenay eixckse Ah unarnsiantte isetht ke at  t he
appl i cat il mY e OEQFomB BB aWMahfidd of Qwawﬁsﬁé@rﬁ o PRLtiH R (Eél SRRCh dh

consi st ency ch an extension to e entire rounde area of
a form cdisipef tbrelgfsgﬁa?%gﬂa'suﬂaowdameﬁgﬂw Be1g5 of 1§ dormpig rquisathq %ﬁn @a‘r’lm%lﬁ’en

deci de, Odperaids on fB@SkEpAdn thad Be HeOBHMER idicated Glehdientds BMheltSinGieldd xaideypl i it
fields of th el{orm to route the formto a human operator, on the

assunpti on the user may have indicated anendnents to the filled-in

FPOLEE st de e Y1088, L WSk or T Y6 BN Benipbd UROY | nfld B pr 0CeSS

of handling pen 'nput relative rocess con

recei vi ngPr{eas cgBiay Ofa‘e@’mné feb 88 bﬁ‘i‘){“’rifémb‘é?lpeﬂ1 léFé‘f%’W (7t $3%9) thenasgigsincy %@“’p age

i ns'; anﬁe Wi tﬁecpage\m I5CHh tﬁeh&omaa@@s kediebidy daf’BSEﬁ& Iﬁgerda&ﬁptroafseaemlfym%@amlse)\a ng g gg

886) the pa SCri nt i at 887 or el enent
nfgmggedt ement SQJ osc zo c ng tﬁ troI(ey ecg &et ;{ g% 88%%\%1}%(&? ﬁgrr\ g?dh e

whose zo e StToKe | ntersect &P TG
f or mat t ecclenshtgnmeaspondsae » Edpdenat, trg I&Oﬁmp@h@g@té?ﬁéﬁt received stedke moheaiigielidd ng (at

892) the Jf%%l\d%‘luééﬂ Hrplfing! ASof 6 o g0 ik B h, chRlehnifl/ e

|nterpret|ng 89 he accunul at ed ? |ec
det er mi ni $§ ‘(‘&fh“ %@ﬁf)*d Wi’é“t‘ Re? hprrinied gropp F9§ aﬁ%fftso a‘rtwamﬁﬁaé?ﬁ) |ﬂﬁlé‘é96°1‘§?doup 866
and if salypeemﬂcv&iamﬁtgelg atterBBmY (4t I38Y) a&&m it tf@thatteh YoRED tdéspoids ks mérlmkel y

det erm m llqe%exgt and 1§ uV%ngt(aQ %55) relgonfe%;)n yperh%ic a{{ema}we? ?{nrtheesal())sce):rrllcg %f an mpai

hyper | i
ﬁeld or hyper]mk, appending (at 890} the received siroke to the digital ink of the background field 833;

and copying (at 891) the received stroke to the current selection 826 of the current pen, as maintained by

the registration server.

Figure 38a shows a detailed flowchart of step 893 in the process shown in Figure 38, where
the accumulated digital ink of a field is interpreted according to the type of the field. The process consists
of determining (at 896) whether the field is a checkbox and (at 897) whether the digital ink represents a
checkmark, and if so assigning (at 898) a true value to the field value; alternatively determining (at 899)
whether the field is a text field and if so converting (at 900) the digital ink to computer text, with the help
of the appropriate registration server, and assigning (at 901) the converted computer text to the field
value; alternatively determining (at 902) whether the field is a signature field and if so verifying (at 903)
the digital ink as the signature of the pen’s owner, with the help of the appropriate registration server,
creating (at 904) a digital signature of the contents of the corresponding form, also with the help of the
registration server and using the pen owner’s private signature key relating to the corresponding

application, and assigning {at 905) the digital signature to the field value.
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element and if so activating (at 895) the correspondi ng hyperli nk;
alternatively, in the absence of an input field or hyperlink, appending
(at 890) the received stroke to the digital ink of the background field
833; and copying (at 891) the received stroke to the current selection 826
of the current pen, as maintained by the registration server. Figure 38a
shows a detailed flowhart of step 893 in the process shown in Figure 38,
where the accunul ated digital ink of” B3 field is interpreted according to
t he type ; t he fleeéewerﬁ%% rogess consists of determning (at 896)

whet her the f|e iSac PEX and éat 897) whether the digital ink
represents a cREBRTENR comapigd isf caumad whighs bgdletipcaigiy)hepagerseéeriareiat o t he
field val degilyah teanh page auedogunitaditbaidenll Ng (at 899) whether the field is a
text field and if so converting (at 900) the digital ink to conputer text,
with the help dfpagdrerverppmopdi®at eanl’oegivgitlvfcamicmn@é%@ea dupgicete &mbcgnﬁamg (at
901) the goMVigst Bth SAMRMEGRS, ateftbmlsPut Annlah®819, 2 JFRHE pa c;enﬁﬁdaﬂ Va.e1]1_e§é

determ ning (at 902} whether ‘the field Is a S|gnature

veri fyi ngPaE%at® 1% Reecpagt giaps FW%% 9¥ina depl ljﬁ%lfi‘ﬁff“@e”éf’owd ﬁé‘-h'asre%%mer

Wi th the dedngEnGbminka 9aQ prapt doainRntls@EE Sknhdhd AN 26 @bWek FigweB®at i ng (at 904) a
digital signature of the contents of the corresponding form also wth the
hel p of the rediwidrfat @mmgsl xogk tgrrdresgindige foe inseme. oWdelitas: formi soaimand

si gnat ur r ol ing (at
505) theeﬁ%ﬁeaﬁﬁéﬁ‘*n“ﬁ% (P! FEEARAL e CRRBHET B o BRI O
Server CoffEFfd¥it gdé‘“@é’l‘e@%’}‘edcmﬁﬂ cquiping theotpng dpetiik crnspegoh Btchself | ocal |y
by the pagiinslesnd e is indistingfihablé 86m theli bﬁ@&l foyin Qﬁblnfaﬁcﬁrﬂ)é r?&@@m&&ﬂnﬂlﬂ GolBER

i nstances e.server co VOi orm co

upl | Cat o FPRRRE s e GBI TR ol of 3 Bl fhy o 18 O BT SR at us
command 9vbles disceidpd| 4 gt foem ﬁ@g@@ommmm@ﬂ@mad repgiatn ﬂlepageofdmwwmn@ﬂg?, a get
page st atisn KAUHIR ML whoPpuBhld i€ 348! iHQ5YHERY, f&emndva%’ htedafd @RGbm
docunent co nd_ 916, or a get document status conmand 917, as shown |n

Fi gure 39™"A° ‘?famT‘EﬁI‘Wf onmand voi ds the correspondl ng form i nst ance.
duplicate form gommar 1 he correspondi for | nstan and tq{]
produces an acti Ve pri nhty% f“i e cﬁrs‘?cen SiF applicangy (fﬁf: e\}\?vf’lﬁe ield
val ues priegexdya, a iﬂefoeep@stamnﬁdmn@ ltemestlsameh;fper instanke isrtherfere ttypéallyl Ds as
the ori ginpRhentcdddh fkrink, | Ndi stingui shable fromthe original to an
application. A reset formconmuand voids the corresponding forminstance

anfl t heg pr OdUCﬁSiuIﬁiaataﬁafgd: Mennihd @s@ees@eﬂmedqfap)t Jrelefc@&dagdnmﬁglﬁgﬁcﬁséa&ts\mf ield
val ues | e nmman F OQuUCES. a 1.nt r ort on
he ot at B R 10 e b O R R Bt e, B SRR o i ¢
when it viase qommptdgel intefrostedw e dvrlitataasn grinatdeed, rearvdlgd doampugh peduss apugedof t he
form i nStIRCS te &rfegp%mﬁngbp‘géerﬁsg}f&%th kR Isackg}aﬁl@ﬁa@vaﬁe%em Iﬁhégag&ﬁﬁﬁﬁg on I D,

the application has to be involved in producing a new forminstance. A
but t on r TR PRy 42 AET Pt Teivpagn eqaniead s sgrRptest a8 atrgasl fere qoamand. A get

page status command produces a printed report on the status of the corresponding page instance,

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

contains or is part of,

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

element,

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

standard graphic indicating successful signature verification,

A duplicate document command produces a printed copy of the corresponding document

instance with background field values preserved. If the document contains any forms, then the duplicate
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i npl enented as a hyperlink. A duplicate page comrand produces a printed
copy of the correspondi ng page instance with the background field val ue
preserved. If the page contains a formor is part of a form then the
duplicate page command is interpreted as a duplicate formcommand. A reset
page conmand 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 pagé4connand is interpreted as a reset
formco et atus co nd produces rlnte rt on the
st at us g??t ém€%%$%%%g3%mw35mage |n§ngnc€%ya'ugfmﬁ%ﬁ% J% gh@ﬁtlt

when it viesunse somgend rresincep/n orintéd copaef thﬁqontse@dmaﬁ@ummmsm¢ Wsh bﬂbkgamd forms

it cont afidifvalibs diarBl i 1 locurhblE cAHEtR 3G S0k IR WRI:GH BRABAT SRR RV He NEt page
i s usuall ass&;l ated with_a duplicate page el enent. When a_page | nstance

i s duplicat"8d” W et Efsitlgﬂnﬁé?m‘ﬂ?f‘%g"éf Vet dWWPHt%F%%a“%Préd“ﬁ?slaﬁf’@Efi in

t hei r natiems dnalidBtatis. oé:heaomdm&@ddcmmﬂpﬁm asluding WRNElBltled k) ST s

graphi ¢, ARy lSHho ARREA 8 ud KDERE be anf Rithy i Sllhiks, 7 awi Ngs and si gnatur es
in

appear eir orirgin orm gnhat ure acconpanied by a standard

graphi ¢ i ndi cat jfig psg%&eééénuﬁan&g %@ae&e@ aﬁﬁi;dté i GRiR e chmHPLRRL & gloCUMENt
command produces a printed cop t he correspondi ng docunent 1 nstance

wi th backiFblrieq ‘@1 1Be §gy Su-‘@genb ff‘é%w@aer thap op s MGCIRBERE d8ireurid BEY forns,
t hen t he diow i Rahef pNPAHR? Smmaddh taaacpmfemtlf 0o trgendgciophit Cakasa fabesefvar s i n
the same %Xlar% eq:%gnlt 'fo?ﬁltegesiggz{t?r? gg GRS aﬁé 'theﬁb}gcl; (%?n.g@tan 191?;19 lil’rgent conmrand

produces a printe orrespon I'ng docunent rnstance with

background fiehgd affﬁl:zlt'x@x? el p?%edaﬁﬂrcatiorl sﬂeﬁﬁc %ﬁlﬁwtemggﬁﬁglﬂﬁsrdm JaQJ s,
t hen the reset docurrent conmmand resets the forns’in same Ffil@ﬂl reset

f or m conmer camRnd elgment in adpper]ipkqderadp- é[{hg,gage SRTRATHY s &ﬁhﬁ’é@n@sﬁﬁ@t report
on the stiadhygerlitdked didp eadtier BSERRGIN the §0e WiRAtonnasd ance, i ncl udi ng who
published it, when it was printed, for whomit was printed, and the status
of any forns itAeegytseiansomniand tifreenpiafiddes diit Eriddegmralng isset. arhidied @cined!
at tri but &dnSntSBls not REL ad m&tqqupagpﬁa% ind?Be Léaeatednﬁgmy'bgg%erfﬂ&q by the

pen's current selection rather than on the page containing the command.

This al I15WeeR baastiatesk Vlba@ég6§@?f'<féﬁmleﬂlﬁ1?ﬁihff§edtla ayshffern preedf thitfragshsrverar get
page doeswmiman@badiBi¢h sdtedddyaudaEsser command el enent for the designated page
server command, then the conmand is ignored. An application can provide
application-specific handling by enbedding the rel evant page server
command €l-&nent STADARDIRENBIRES PRNRETPAFESUD. The page server activates the
hyper i nk associuaneaﬂefweﬂ Formteadh nbtﬁ@@ﬁdﬂnﬂdé&dlﬂgth@ﬁbﬁ:agea&g&aﬁh& isr;at&n@mﬁutei ng the
pﬁ‘?g d:ﬁr Vit t{t abne ggelagdbglée) ?tgr%'&gs 1nt%/f§cq1v§p9(gprgQ1cs age lo%oaso a%ts s a c Sp %(1)1 onh%} \}neostan i nput
zone on ei:aasagesmam@ie loep predyera e ciry obibe Pagaticlie ebaaf e fdny, thpbuttonpsadnces 4 ¢op e,

the entire form. And in the case of a secure document, such as a ticket or coupon, the button elicits an

explanatory note or advertising page.

The default single-page copy function is handled directly by the relevant netpage page server.
Special copy functions are handled by linking the logo button to an application.

1.9 UsSER HELP SYSTEM
In a preferred embodiment, the netpage printer has a single button labelled “Help”. When

pressed it elicits a single help page 46 of information, including:

. status of printer connection
. status of printer consumables
. top-level help menu
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however, be activated via a page server comrand enbedded in a different
page, if that page server command has its "on selected" attribute set. 1.8
STANDARD FEATURES OF NETPAGES In the preferred form each netpage is
printed with the netpage logo at the bottomto indicate that it is a

net page and therefore has interactive properties. The |logo also acts as a
copy button. In npbst cases pressing the |ogo produces a copy of the page.
In the case of a form the button prd&aées a copy of the entire form And

in the case of L Sec %ugpcunent such as a ticket or coupon, the button
elicits an exp AT ory note or advertising page. The default single-page

copy function i y the rel evant net page page server.
Speci al copy fdﬁ%gﬁﬂﬁﬁgg?gﬁﬁﬁﬁ%F¥> by linking the | ogo button to an

application. 1. Qhetﬁ%%aﬂf&.@ﬂ&&%am@mw&I]%ﬁ@&ie@lgpéa% My, the netpage

printer has a single button |abelled "Help". Wen pressed it elicits a

si ngl e hel p pagehdcutientifibtin fRiu iBdluded theabllbehing Ginctiosd: at us of printer
connection status of printer consumabl es top-1 evel help nenu NPA102SG
-35 docunment fmintddopyefadevument Op- | evel net page network directory The help
menu provi des a hierarchical manual on how to use the netpage system The
docunent *f unct i it aptsaycopnefladeims t he fol l owing functions: print a copy of a
docunent print a clean copy of a form print the status of a docunent A
docurent ‘f unct iR Pt Pta ety sel ecting the document and then pressing

t he button. The, statu a ndj c s wh ubl i sh i d when,
Lo uhom 1t e adbne Btion B EE TR Sl RhRnt o REstRC Bt T
submi t t ecstars oba fi@umant Mitientds @he pybighed it sndothen, cursthom itima\dalive@d lasd fofwhbthendpr i Nt er

i's unabl ewﬁefPltQﬁés{?ﬁsequéﬂﬁy&dﬂ!nﬁte&%%orﬁlhe “error” light is lit and the user can
request renote diagnosis over the network. 2 PERSONALI ZED PUBLI CATI ON MODEL

In the follow nghedﬁ§%5geﬁktdbﬂ&1slyfﬁ6%ﬁlab1§ maﬁ%gmafss Walle0 PRk A thisRbkR ke 8@dakoN
exanple tp |Ilu%L%ate aIﬁersona |ﬁat|on mechani sms in the netpage system

Althoughlﬁgﬂ%ml FPERULBE RO ABEPT VY "6¥A%e of newspaper and

newsnmagazi ne news, the intended scope in the present context is w der.

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

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

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

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

according to the reader’s locality and demographic.

21 EDITORIAL PERSONALIZATION
A subscriber can draw on two kinds of news sources: those that deliver news publications, and

those that deliver news streams. While news publications are aggregated and edited by the publisher,
news streams are aggregated cither by a news publisher or by a specialized news aggregator. News
publications typically correspond to traditional newspapers and newsmagazines, while news streams can
be many and varied: a “raw” news feed from a news service, a cartoon strip, a freelance writer’s column,

a friend’s bulletin board, or the reader’s own e-mail.

The netpage publication server supports the publication of edited news publications as well as
the aggregation of multiple news streams. By handling the aggregation and hence the formatting of news
streams selected directly by the reader, the server is able to place advertising on pages over which it

otherwise has no editorial control.
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In the netpage system the editorial content and the advertising content of
a news publication are personalized using different nechani sns. The
editorial content is personalized according to the reader's explicitly
stated and inplicitly captured interest profile. The advertising content is
personal ized according to the reader's locality and denographic. 2.1

EDI TORI AL PERSONALI ZATI ON A subscri ber, can draw on two ki nds of news
sources: those that deliver news pubrﬁéétions and those that deliver news
streans. \Wile Q’E\A’?ubpcgper bcflﬁ&sl 5(1) %%1 A& p% h%gaefeargl 6})?19 of %ogeegon utmhenews
publisher, news streans are V ated ertner y a news publ'isher or by a
speci al i Zsliogans aafbgpaélgm @?rsonﬂrewsverswa tof paclatTihe msulw;ﬁa@additlynsc@ﬁr ragdent to

traditi omn@@g@ﬁamrassx@mn BZLES menttids! 2 aHEYVWBhoRL §RATP pRE mbe mMany

and vari raw' WS, servic a cartoon strip, a

freel ance‘gj@(‘ﬁ’?nf Bjeregs ‘%ng"’ﬁff‘ﬁ?y S‘Sﬁt"?gr‘%‘f@ﬁﬁ‘ @ibygyple T‘i“ﬁ“gg‘é? ﬂlSt"‘B‘Fm% M eader' s own
e-mail. The netpage hpuglllcl t?o?it h-xg e?lavt%lr’lallsu Rars SPec ﬁtc s€ctip %c!m%aégéugr% of,2di ted
news publications as A gregation ot it e P¥8ans. By

handl i ng debe “égtg?tbqg&awp@nwmhbl ﬁ’@rﬂ@@ ﬂemnSfmlh’elP tﬂpm§h®Nemé’w§ Tigesroelimsfos el ect ed
directly észymﬁm%cru@@%ge OheBusS BN Enal®, ST afonk®, WpRRE", SBYRESH SM@LI% pages
over whi c!} ot herw se_has no_editorial control. NPA102SG -36 T

subscri ber *BOTes 383 PRIy The G ghiyaiieblsyecuqs EcPiHy t%ﬁ@“b&i?a“ﬂ‘taﬁ%‘s(’:tﬁrﬁlﬁﬁa‘idbut| ng
news pububseati ons, and creating a personalized version of each. The
resulting daily edl tions are printed and bound together into a single
newspaper. The Vkareadersamextehéihsdaily newsbrperde hoitilg tuptoinceribng. eshpmedgwithai r

di fferental Meﬁ&éw@%ﬂs%&s@& sBioReN S bd Bk ishf e%a%%d HidhdsYanRItRlelGRS | ONS

and then guston}:m ng them For each publication, the reader optionally

sel ects SPEEPH & EREPTYLE n@@r’??d%férc‘?‘?c@ﬁéopﬁbbéﬁ’ﬁs oaé]hplg}ngs\)m, | e others appear
weekl y. The dai sections.avall abl e e nli,ne, for
exanpl e, include " % Sge s Opnoﬁ%\l[y Sgecnies s 'S]Izer’iteleﬂ?eﬁéilfmm y-Pg--ag i on",
" Busi nes smediumAPItIs#ngvnmrghcally iFee hrhmit@gytﬁ pudprch 'P&pordnd the dFhel werortiof of

avai | abl eddmglgcenﬁerh@hémggég figfh, RorAal bRl .Qegtomﬂmaﬁyaéa;mcgﬁ gult subset.
The reader can extend the |y newspaper by creating custom sections, each

one draw ng on Tl&r}yad&tblkb 6§t1oﬁzflly REPAGscS b bRATRGe f@hslﬁr@m&ﬁ&tdf edfer BRI ot
created for & mlesegacﬁ nou nt s '

a
moni t or i NG NEWE rfoéfgja erf’“&)r specarf“%ile ‘Sde%‘.YE"E ?“(Negﬁ gm[i’ﬁtﬁq"’@“%‘dplﬁligrfﬂg“ For
each sectsirmrt tistpeeforemeder optional ly specifies its size, either
qualitatively (e.g. short, medium or long), or nunerically (i.e. as a
limit onits nuﬁ’béﬁ’“défma@a?é@é# wrgiag) (arrditede &t differens rveggionst foopatalf the Wl Si ng,

ei t her quaphistiatibny/ &l e feRief) formxﬂllﬂmle ﬁ%di‘rﬁika chil Qs a0 Bdilts’ vokioRUTRY dpSdprade (1 -
as a per cent a

ader nal sses a pref nce for a
| arge nunber™ 5)615%%1&“@? r'f |ﬁ%?lr‘éa '”Sr”1 eaTg '“Hl caﬂﬁﬁﬁﬁ@ o’:Fadf"éﬁE"er%éfﬁfaik??l es.
Each artlpcdceienosovedélatblylomalztgten (or edited) in both short and long forns to

The articles which make up each section are selected and prioritized by the editors, and each
is assigned a useful lifetime. By default they are delivered to all relevant subscribers, in priority order,

subject to space constraints in the subscribers’ editions.

In sections where it is appropriate, the reader may optionally enable collaborative filtering.
This is then applied to articles which have a sufficiently long lifetime. Each article which qualifies for
collaborative filtering is printed with rating buttons at the end of the article. Thé buttons can provide an

easy choice (e.g. “liked” and “disliked’), making it more likely that readers will bother to rate the article.

Articles with high priorities and short lifetimes are therefore effectively considered essential

reading by the editors and are delivered to most relevant subscribers.

The reader optionally specifies a serendipity factor, either qualitatively (e.g. do or don’t

surprise me), or numerically. A high serendipity factor Iowers the threshold used for matching during
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support this preference. An article may also be witten (or edited) in
different versions to match the expected sophistication of the reader, for
exanple to provide children's and adults' versions. The appropriate

version is selected according to the reader's age. The reader can specify a
"readi ng age" which takes precedence over their biological age. The
articles which make up each section are selected and prioritized by the
editors, and each is assigned a usefdl “lifetine. By default they are

const r ai riebbeiEugy e BUDRRIGIRTe el B e kerbbafleRfpum P fis 0 © SPace
appr opr i athereadetiespeaiad enpasityy A dffeicarratehdipite fratol en bo bicabal fart diffaenf fidyt off thng.

This is thep applied to articles which have a sufficiently long lifetine.
Each article which qualifies for collaborative filtering is printed with
rating buttons e festier 8CbpAbnallheafids itéplice of fhRubtinleRRSyviGAMN REHOM] A8 ta easy
choi ce (emgm?" Lke%& and G%iﬁ%ikﬁd')’ making it nore likely that readers
will botHeT to rate theeartrcf&“Articles with high priorities and short
lifetimes are “i‘%' {&eﬂro‘? fEQEE Mk GARELHGHS tﬁé&%ﬁg'aﬁlv il £AGLNG, By the
editors and are del'lvered to nost rel evant subscribers. Wﬁe reader

opt i onal | dptisdchibe reader gptisally prasifis @ prefegraeeder, fover integs opuslieripagpscepgph. (fithqy. do or
don't  SUfuPbdree sitByf,imfres B WHBEIUEA] thih imAech @b @LRRMI Piotvi Judif) QE. & RWEF S t he

t hreshold u or. matchin du;ing NPA102SG -37 col | aborative filtering. A

ed f

hi gh facfg?ﬁﬁgﬁﬁgm??ﬁﬂ%ﬁﬁm PX®'y that the corresponding section will be
filled to the ' cl.fi C I . ifferent. serendipity factor
can be spechieé??gg&h%r%g%%%%hﬁé?gﬁgﬁ&%%%mfﬁ%gﬁ%’Tﬁ%a?%%fg?wa?ﬁgf%

opt i onal |i§ealijsecThis iEeley piegilyngfwhghertntua imucritl er astriont fol fimszoseend ove, and

t hi 3 MO dbfiria€ Snd N Bodd birfRhdyl mﬂsnh?t?&lme&iﬁmont J&i@s_isedi ﬁtgfn\i}rlgﬂiﬂ%p SPERGaRh. tBe
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quant i ti eSconkldliR ontdchBge.and nonetary val ues are |ocalized. This involves
speci fying whether units are inperial or nmetric, a local tinmezone and tine
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2.2 ADVERTISING LOCALIZATION AND TARGETING

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

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

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

as likely spending patierns.

A news publisher’s most profitable product is advertising “space”, a multi-dimensicnal entity
determined by the publication’s geographic coverage, the size of its readership, its readership

demographics, and the page area available for advertising.
In the netpage system, the netpage publication server computes the approximate multi-
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The | anguage in which a news publication is published, and its
correspondi ng text encoding, is a property of the publication and not a
pref erence expressed by the user. However, the netpage system can be
configured to provide automatic translation services in various guises. 2.2
ADVERTI SI NG LOCALI ZATI ON AND TARGETI NG The personalization of the editorial -
cbntent directly affects the advertising content, because advertising is
typically placed to exploit the edltoﬁﬁal context. Travel ads, for exanple,
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per sonal i4z at ingmecding bbtoea hdveditdarsand mrbishira npol 4 phiod ot adbdiymby innaitpg e
publi catigfy.®fLvers, an advertising aggregator can provide arbitrarily
broad coverage of both geography and denographics. The subsequent
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aggregators and publishers, the preferred form of the netpage system provides some automated support
for these negotiations, including support for automated auctions of advertising space. Automation is
particularly desirable for the placement of advertisements which generate small amounts of income, such

as small or highly localized advertisements,

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

publication, it picks the relevant advertisements from the netpage ad server.
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t he change profit-neutral because of the greater efficiency of aggregation.
The advertising aggregator acts as an internediary between advertisers and
publ i shers, and nay place the sanme advertisenent in nmultiple publications.
It is worth noting that ad placenent in a net page publication can be nore
conpl ex than ad placement in the publication's traditional counterpart,
because the publication's advertising _space is nore conplex. Wile
ignoring the full conplexities of nega’f’l ations between adverti sers,
advertising agggmo%rl_g and publishers, the preferred formof the netpage
system provi des sone autonmated support for these negotiations, including
support f aut ti,ons of advertising space. Autonation is

parti cul ﬂw E{fmgﬁ 8“?@?"?91e pl acenent of advertisenents which generate
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Once pl aceamnbfohasohaaadinegot i ated, the aggregator captures and edits the
advertisenent and records it on a netpage ad server. Correspondingly, the
publ i sher+ r ecormblichiive castbnrppdatimerent on the rel evant netpage publication
server. \Wen the netpage publication server |lays out each user's

personal ized pubibpotteiiberng vectopsi cks t he rel evant advertisenents fromthe
net page ad server. NPA102SG -39 2.3 USER PROFILES 2.3.1 Information
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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, including those for quantities, dates and times, are likewise global

and maintained in the same way.

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

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

For those users who choose to reveal personal information for advertising purposes, the
information is maintained by the relevant netpage registration server. In the absence of such information,
advertising can be targeted on the basis of the demographic associated with the user’s ZIP or ZIP+4
Code.

Each user, pen, printer, application provider and application is assigned its own unique
identifier, and the nelpage registration server maintains the relationships between them, as shown in

Figures 21, 22, 23 and 24. For registration purposes, a publisher is a special kind of application provider,
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Contact details, including nane, street address, ZIP Code, state, country,
t el ephone nunbers, are global by nature, and are nmintai ned by a netpage
regi stration server. Presentation preferences, including those for
guantities, dates and tinmes, are |likew se global and maintained in the
same way. The |ocalization of advertising relies on the locality indicated
in the user's contact details, while the targeting of advertising relies
on personal information such as date of birth, gender, nmarital status,

income, DpLQAhGSHERN is SIHGA NS Praplcacdial i tative derivatives such as age range
and incone range. For those users 0 choose to reveal personal information
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periodical publications are delivered by default, whilst pages printed on
demand are del i WépnetusergulseribesROB fit amublication 36 thewplilister 806 di.cuspplicalien prqvider act i ng.
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user nay wirdba e igmdpumdtoas: apsrtihdar priger attmitini shieatdogdzepiiy v hegas psl. on t he
printer, allowing the user to authorize other users to use the printer.
This only has nEEFEHY i psed fwdocpie th eamespording wier prfile ohpintpipsitby a pirtialaprepagd eges 84
for such refahiahk@Rs via\WR@NSan S @G SPSCr i bes 808 to a publication 807, the
publ i sher 806 (i.e. application provider 803) is authorized to print to a

speci fi ed print#&iWebterhing s05@h bsauthefizt kot pript dnntpaiculaf hinsagoptnRhil&alz v can be
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printer, Wi 8. 103968, and, net page docunent s encountered during Wb
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ovwned 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 settings; any
number of biometric records 817, containing the user’s encoded signature 818, fingerprint 819 etc; a
handwriting model 819 automatically maintained by the system; and SET payment card accounts 821,

with which e-commerce payments can be made.

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

for any outstanding debit balances.

A user optionally appears in the netpage user directory 823, allowing other users to locate and
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The net page system can collect, on behalf of a printer provider, fees and
comm ssions on incone earned through publications printed on the
provider's printers. Such inconme can include advertising fees,
click-through fees, e-comerce conm ssions, and transaction fees. If the
printer is owned by the user, then the user is the printer provider. Each
user al so has a netpage account 820 mhlch is used to accunul ate

m cro-debits and credits (such as tidde described in the pr ecedi ng

par agr aph).:_ Cc il s 815, including name, address and tel ephone
nunbers; %F%%%%hggﬁﬁggéﬁEés 816, including privacy, delivery and
IocaIization settings; any nunber of bionetric records 817, containing the
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automatically g%n#ﬁegﬁagﬂmmm; U S YRR, e %%{mﬁeachcu@gr% passaunt s 821,
user-s peclruPiméuqﬁeiﬂpfiasgemabwefm basea&nceuse? ads¢riissmenssareninrilst forseyof e bouated 936
speci fi C fQa@RE Mepdré HicH onttiagbtRiorelti cdittiRQLk&Ed t 0 use. Each
printer-specific account is used to accunulate mcro-debits and credits
related to the m&eﬁwmm&@mhwmhhe&u&nmhhammﬁmﬂﬁhﬁﬁﬂ&?hﬂwmﬁamaﬁﬁgbhhé@d on a
regul ar b ebit b t|o

appears i lﬁ(ﬂt]} 2! Jag&rs “itme{thggete@g dire lthg?dg 0“&3% %mefp R ﬂuSAnfeﬁém usErd™ qyocat e
and NPA1(0?2 s@mpm @rlP‘@@tdOéﬂlmdl editesiaicanyt afivsrtisine capteak suc@ aﬂplbqlﬁEElﬂthGENﬁngPAGE
LAYOUT Thﬁat@ﬁis@@ﬂﬁal@%hlh &8 bitAhiSE e Rte O@QJPM?&&@ loh No-#- el Pldbfidy bé?oaxgages of
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a section can be-ac Yy varying advertising ratios on
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this. The algorithmis configured to attenpt to co-locate closely tied
edi tori al bCétﬁfatE%ﬂ\?%ﬁh? fexourigs %96\&?{?@% {lo atterppt fp mpze qlosely pchigvedhiecusqrs latedystion gjze

mat eri al Byieeidd. i halstyionsitchpraferteite cpilbiveal bO mallea akSRerdfe FeSRRSiaBdwideeat ur e
on do-it ofing repairs. The editorial content selected for the
user, |né%£gmgf&%K)aywnl§35300|ated i mges and graphics, is then laid out
according to various aesthetic rules. The entire process, including the
sel ecti onp®of adgoanent Esemael ection of editorial content, nust be iterated

once the |ayout O&gﬁm GONES g?aciid ou# @ & JHEO%@% tfé)cwgp s?nb%tlon an e‘}érslsteht stogge c}?hc an,

user's stated section size e sec Ion"siz

however , thacirggeasteeikon average over time, allow ng S|gn|f|cant day-to- day
varlatlons 2.5 DOCUMENL FORMAT Once the docunent is laid out, it is
encoded for ef f FEiPERRY gificipiy Bthpiyn ia fa sparinof wipmasionipsrfs topsingle 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
(XML) using the Extensible Stylesheet Language (XSL). XSL provides precise control over text
formatting independently of the region into which the text is being set, which in this case is being
provided by the layout. The text object comtains embedded language codes to enable automatic

translation, and embedded hyphenation hints to aid with paragraph formatting.

An image object encodes an image in the JPEG 2000 wavelet-based compressed image

format. A graphic object encodes a 2D graphic in Scalable Vector Graphics (SVG) format.

The layout itself consists of a series of placed image and graphic objects, linked textflow
objects through which text objects flow, hyperlinks and input fields as described above, and watermark

regions. These layout objects are summarized in Table 3. The layout uses a compact format suitable for
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t he net page network. The primary efficiency nmechanismis the separation of
I nformation specific to a single user's edition and informati on shared
between nmul tiple users' editions. The specific information consists of the
page | ayout. The shared infornation consists of the objects to which the
page | ayout refers, including inmages, graphics, and pieces of text. A text
obj ect contains fully-formatted text §§presented I n the Extensible Markup
Language (XM.) using the Extensible yl esheet Language (XSL). XSL

provi des t er text formatting independently of the region
I nto whi cﬁﬁfﬁ}a&tﬁ%%?&a%&)%)g?g\ré\g set, which in this case is being provided by
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aut omat i transl on rf enbedded hynhenation hints to aid with
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26 DOCUMENT DISTRIBUTION
As described above, for purposes of efficient distribution and persistent storage on the

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

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

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 Jayouts. The page

servers persistently archive the received page layouts and shared content.

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

creates the fully-populated layout and then rasterizes and prints it.

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

about 3Mbit of page data per second, which is similar to the highest expected rate of page data delivery
NPA1025G




one WAt ermar kone 2.6 DOCUMENT DI STRI BUTI ON As descri bed above, for purposes
of efficient distribution and persistent storage on the netpage network, a
user-specific page layout is separated fromthe shared objects to which it
refers. When a subscribed publication is ready to be distributed, the

net page publication server allocates, with the help of the netpage ID
server 12, a unique ID for each page, page instance, docunent, and
docunent instance. The server conputesta set of optinized subsets of the
shared coptent and greates a mul ticast channel for each subset, and then

t ags eachovﬁrsaerr?aspa@%l IC'layout with the nanmes of the nulticast channels

which will carr by that. ] ayout. The server then
poi nt casts eac hEt’Jetsr_Jethrg ('kg g@é@%ﬁ%%%g&?’%gct%%ﬁ SW%{?!L tEe pﬁl Fihtey o Pfé’ et g\é‘gﬁlyopr iate
page ser v&# thegper wilhép atin i pritish dieepen girbly beforspheatriater nif0tragastermal shege shar ed
cont ent odapdchieis spesed.i ed channels. After receiving its pointcast, each page
server and printer subscribes to the nulticast channels specified in the
page | ayouts. Depwavg, if ihe prindr s ittt Semoadobs IRGEthSERMeinter vAll O Hablo@lakeXt I act s
fromthe ' - jects.referred to by its page | ayouts.
The page ﬁ%é&v@?%%&%ﬁ@?ﬁ ﬂ{c 3’3121? g%ageep“?]ﬁcémrn es%“éfirvgragf%’é%wslpgﬁt%ﬁ%ss“t&ﬂ shar ed
cont ent . TEyEBs far mjulicasts. Whes arceidcal npabler af fequetiels eojied psa timpovitvoats, tht erpage

| ayout s rehRiticast iR chfebgdhdile shffed obe@at €s the fully-popul ated [ ayout and then
rasterizes and prints it. Under normal circunstances, the printer prints
pages faster thametldeymenn phsted]e prinke EAGrodudas tkadt Aeblidatehd afyligk bpfenRRs) Page
is cover ] i e avera age has a size of less than 400KB

The prinﬁgfm%%ﬂm%ﬂgggig?égI%ﬁ%mfﬁggaggggmbf 100 such pages in its internal
64MB nenory, allowing for tenporary buffers etc. The printer prints at a
rate of ane pagenPekassstdflentshi S 1S equival ent to 400KB or about 3Moit of
page data per s i IS, :Sl.m to the. highest expected rate of page
data deliver ﬁ%%g%¥g f%%mgéégkgk%%%gﬂﬁgﬁ]’%é?a% R 3§§mﬂﬂ%§?méﬁhornal

ci rcunst dFfcR e sangvgy a2 refedicat Hewqyer since thete igns shamd coftenp dgiivery isimadg direbtivk el y

that the withefeqihtng plaer ahaRt thust SMuBBAsEh t he paper supply before the
printer's 100-page internal storage capacity is exhausted. However, if the
printer's interWain areemtetpagdoeunteht| i rdafested b el iPlsi it prsodtkdd, BR pabl e to
make us ; ' Pt first occurs. The net e publication
server tﬁ%%%?ngyg%Fgﬁégﬁﬁgﬁ g%%m?gﬂgi %?rg&?%ﬁﬁé???mﬁgag?@gﬁﬁVFwﬁﬁsts.
When a cripropiging seefripemred! instange efstnstopas prldication etren Thegetpigripusttirgeawr d3s t he

server f@owlkigé bfcasdus IdhRe dREHBEPRAAA] AudRR MG s I B! Socument Format (PDF),
and Hypertext Markup Language (HTML). In the case of HTML, it can make use of the higher resolution

of the printed page to present Web pages in a multi-column format, with a table of contents. It can
automatically include all Web pages directly linked to the requested page. The user can tune this behavior

via a preference.

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

knowledge of the netpage system from Web servers.

3 SECURITY

3.1 CRYPTOGRAPHY

Cryptography is used to protect sensitive information, both in storage and in transit, and to
authenticate parties to a transaction. There are two classes of cryptography in widespread use: secret-key

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

Secret-key cryptography, also referred to as symmetric cryptography, uses the same key to
NPA102SG




Once a docunment is printed, a printer can produce an exact duplicate at any
time by retrieving its page |ayouts and contents fromthe rel evant page
server. 2.7 ON-DEMAND DOCUMENTS When a net page docunment is requested on
demand, it can be personalized and delivered in mnuch the sanme way as a
periodi cal . However, since there is no shared content, delivery is nade
directly to the requesting printer without the use of multicast. Wen a
non- net page docunent i s requested on ‘#diand, it is not personal i zed, and it
is deliver Vi desi.gn d net e formatting server which reformats it
as a net pegla o‘%:%c tta%ﬁgﬁg%‘goapgagles g'glrgnﬁe{? "."%ges"éers % F TE TR O it%ﬁeculreg%t ance
of a net pagungsiisisicetkivon server. The netpage formatting server has

know edge of various Internet docupment formats, including Adobe's Portable
Document For mat PPy, covplogiaphpy perelenid AT RUPIEnGLPRGEPIDHTRLIY epeivplifle case
of HTM., iels. TRNtwIRES atd SBtherhatit @ rddit@hesuck €66/ it b mes@fe dnbigptdarising @ wpage to

pr esent b pages | mul.ti-colu format, with tahl e.of contents. It
can aut \(;gnﬁf) llﬂ% al ??ryﬁﬁc'llsﬁﬁéheé)ﬂe%b@ “Bé’g@?e?ﬁyrs ésc"f‘ﬁnf%f%s%g’e“gmf § etof?f%r 't &8best ed
page. TherriygierThe public kavés ust 19 elyeivbany oressaggiinendeddpreheioblinrd the Phmtaley. fage
for mat t i nGoSRédMBing 1B kGBC Ry ANHALI A8 bLRABEIRGRAMSAS the t,rw;!e wel). s W RERCTT Vi Ty
and persistence, avai | able on apy Internef docunent, no matter what its
origin and® FEFRREIIPEC TIEeS WERBhUE dEEne o Frebpnes asrasikeyy Se erentatthsprs fr om
bot h t he lretspage, ips hanha for & tolddn ef trgiripadey pagerataiiakey pairand hi des know edge
of the netpage systemfrom Wb servers. 3 SECURITY 3.1 CRYPTOGRAPHY

Crypt ogr aphy i sPébbeleytcopierathe cin et krede i digital sativenThegolder df thegtiorage and
in transigey c@lthat @ knAAHREE b GRLEe B thdn@8erfpP hd hish AR Jriffe kel NER L T WO
cl asses of cryptography in w despread use: secret-Kke crég ography and

dpTTR

publ i c- ke§*ief ted-hpsh consiitigesge el R thcholden b thp ipls deyathgspect

crypt ogr aplhgt paBiedarabesdagbycieyrtioghe pldiyptedihaStousing e rphtgid kéyoand SerFydE R HaktC

C1YPt 00" AP td 388ask 12 8 BUBNIEN afiBuaeNoMORSGye il BORLYRL PR ndSELYRL 2
message. Two parties wshing to EX C ange mss%éges must 1irst arrange to
secur el y vealy&pth Aigidhempresagedbgeatincapd that i tothefacatcred ip rensigr aphy, al so referred
to as asymmetric cryptography, uses two encryption Kkeys. The two keys are
mat hemat i cal |y FeraE@PliFKeySHRIReaPixykt fele has i beparea toghstribuie pyplie ks Wistng one
key can moevenss inpersbadtion. (thizds noshallg déda @sif)f dadificae® Wnd CHificatf authbr@Re AkRiificakes t hen
publ i she i her is.kept . private. .The public.key i.s used to
encr ypt gaﬁl?%lssggg%% t%%déﬁ%v&é or 'B%nﬁ%apeﬁ(t)ble %nrnectt)l?nhicﬁ‘%enparqu@gﬁ( 59(?3?@63‘1%%

encr ypt eddaty nige esndicpe ditionty erjfies e presan sidentitydm eominge rentifedocyphiedndsinng t he
private kedtes b YgnstaM2itRRELHRR coftlngSRGHAET YidS%G BANE Snd RS A0S Andhd Ut i rst

having to exchange a secret key. To ensure that the private
9 trusts &1{: ccrtgﬁcate authority can use Xne public key ?n the certificate with a h:pgh 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, authenticates it with reference to the certificate authority, uses the public key-exchange key in
the certificate to exchange a secret session key with the server, and then uses the secret session key to

encrypt the message data. A session key, by definition, can have an arbitrarily short lifetime.

3.2 NETPAGE PRINTER SECURITY
Each netpage printer is assigned a pair of unique identifiers at time of manufacture which are
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key is secure, it is normal for the holder of the private key to generate
the key pair. Public-key cryptography can be used to create a digital
signature. The holder of the private key can create a known hash of a
nmessage and then encrypt the hash using the private key. Anyone can then
verify that the encrypted hash constitutes the "signature" of the hol der of
the private key wwth respect to that particular nmessage by decrypting the
encrypted hash using the public key art 'verifyi ng the hash agai nst the
nmessage. h Lgn re | recipient of
t he rressasgtjoée‘{:a%aév H%"y bot%p‘t'"ﬁ ‘{j thehs agereélntggonsgrrvlﬁldﬁ% " et%ﬁséﬁf {5 has
not been @pebdip end vpiquely 1§m1gﬁqs the?unfm@ep@mgp eﬂt‘k@y Tﬂ}? seend g &steyet mdrikused her e
has to bew@nu@?gn&&lsd}@kglbtt}hﬁ&lwﬁd“b& keys which prevents inpersonation.
This is normally done using certificates and certificate authorities. A
certificat e aumeﬁ‘daé gmtescoanet:tg wsheaﬁtphgamétdorpaﬁthy fivhiired hivaUhsBebh, Gateass t he
connect i on oneo t ertificate
author i 1y el Br Bt et G el BORTHE e or PR eudBR 5 retront o,
and t hen re&ﬁ'@mneeswanaihesﬂegﬁscoalpmsghft abretcl@r 4gratmt(§1&tmmt96mearpmmcwd¢é ipay son' s

identity gleballasd R m%b&és@atlﬁﬁﬂ' thepiﬁ)fglgl@h WRkn chehteSind sibR& c@x@ﬁcta{e cbrﬁf&hﬁg
authority can use_the pub key in the certificate with a h degree of

certaint yﬂ“i e s ppiq IR a@‘?e‘ﬁ‘h’i‘cﬁ@“a“’lfﬁb? ﬁnﬁg?mﬁ%ﬁfémf’ gy Wswah%dateme
certificate has, nncgegd been. s g/ als ctertth gy cat e autftmr it

public key is weli ™AW" ?“’“ “‘“fsraa?\%eac e OBV SRR Hil |‘t&’aﬁ<ey
crypt ogra?pwystpswi@mfymus@dll@vangirtea@@mgtﬂ@my signatures and to securely
exchange secret_ session keys. Secret-key cryptography is used for all other
purposes. | n t h&bhet ysehktsesives 1o & abliragen 2 W Sceped Biteacpage Frgifieatipnsentie secur e
transm SSdaﬁEhs@fmﬂloﬂflﬁ (Eabiﬂ:ﬂlﬁher b%ﬁ@!ﬁé’lp@hﬁﬁ&pﬁg& RErtsNdeRlt ﬁ‘lﬂﬁkr @r B SpcYifitd what
actual ly haplp% (lmc entaSe trma IB[elr nter obt ai ns dtrhe ser "”t% ) ceﬁtl ficate,

aut hent i CAT6s T WO 1 S1 & LRCE" V'3 P 508 F PIEs & “RTERGYF 995200 (il he
public key- t@mﬂahpgesiﬂeelye nubilsheu' heﬂ\mrsitgm‘mr@:m’élht page xeivarrgéesavisberegitrai@s si on

key with Jaﬂﬁ‘as@ HaMhd publ@sﬂ«g 1§Jﬂ$&1z‘::'§ﬁ§leﬂv%§;ﬁﬁﬁc§tﬁonW§§p9¢ﬁ]eﬁﬁéér trfe pagepéeﬁxlpt the
nmessage data. A session key, by definition, can have an arbitrarily short

lifetime,vertios %@WA@SP&W@#S@E@%W&Ea%ﬁe%ta@@bbﬁhfrﬁf@ﬁﬁqag sigediigned a
pai r of uhdeteratioddmibadel ers at tinme of manufacture which are NPA102SG - 45
stored in read-only nenory in the printer and in the netpage registration
server dat abaseTheThigagk regsttatipde6ar acdests palshts © adihuliningiagtheizgtionsde mt idfibes. t he
printer ose1&9%tﬁb@é@‘?@&m&msdknaam@re%%@mmkmé secret and is used when
the printer 1s first registered on the network. Wen the printer connects
to the netpage network for the first tine after installation, it creates a
si gnat ur e.publ | RépréeREneSESBYITYOai r. It transmits the secret ID and the

public key secuggh Meq%% e bddGs MELRAY SiniqhSifndhide A i ofSREWRRre G é%r&f—‘&
conpares the secret agai nst the printer's secret IDrecorded In its

dat abase, 4y REREFR the ﬁ@‘ Fod &t b pelpapretfationerverdatebss: dhe PepdD o spa%Peat es
and si gnsdeatifee it pdniof & Get@diediord. Ng

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 digital 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

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

When a pen comes within range of a printer, the pen and printer discover whether they know

each other. If they don’t know each other, then the printer determines whether it is supposed to know the
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the printer's public ID and public signature key, and stores the
certificate in the registration database. The netpage regi stration server
acts as a certificate authority for netpage printers, since it has access
to secret information allowing it to verify printer identity. Wen a user
subscribes to a publication, a record is created in the netpage

regi stration server database aut horizing the publisher to print the
publication to the user's default prrﬁ?ér or a specified printer. Every
docunent t Lnter via a.na is.ad to.a partjcul ar
user and B s aRfol b Bt fe i R BARRRST el SN ERER T g B
signaturemkmym*Whemﬁaém@%ﬁwmebm@eﬁmfﬂe&ﬂHWM%?ﬂﬁﬁwnmegusnmaﬂmwmpﬁdamabase,
that the PuELHRH&h t nSantd i thiRAl wleRit géaswa{msmt&%ke iC@til i heh R tprakee in

speci fi ed ser. The @ server verifjes the signature using
publ i sher? TUBHBFPA K %tml?li‘t"éif‘%eéd‘cf‘?glﬁﬁ‘l"%’émcﬁ%T i sher's certificate stored in

the registratio .abase. .Th istratio ve ccept s request S
to add printi ngpnagi? TP IRP ?bdﬁgD'?%;F onéfuis Secret eyexglarfge ng- réh"* ’Eié Fequest s
are initileyed abe gecardplem ﬂleglﬁtsigerrmzbtr@t@ntsmerpfiatamserat ti®e f NETRAGE. PENSECURI TY

Each net pag@rnffNiné fen @58 hANE DU ind Hx%mtér qgc%e SrlnRF tragmklmeﬂb SROALS ur e
which is stored in read-only nenory en_and he net page

regi st r at TR TR Jht SPESeFreriea beéﬁ‘fmllﬁyé% Prl?f’féla%fi P‘i“d‘eﬁiet Pdescifdhe pen on
t he net pagesniie thaGestion Keyne the pg@erpR Rls€ dbsmilen0npy 6 thilkBRh kof entrgi@aga (| i nters,
and a pri I " ns C. ctes th a
printer \}'R gﬁé‘e’fﬁ‘g’% frgqahg cynlis)%?%r?lsa'ﬁé vﬁ%szor?elf% it aq?' Q&L‘,?%ﬁ%yn § fﬂ a'fd t he
printer. ‘GREEs ghe seoypied sesyim key orthegree Theppnstowp thy sesqmé«yy lﬂ@gldllYaFlﬂﬂ}ecbbythange
sessi on kemgrmWhenever the pen transmts digital ink to the printer, the
digital ink is always encrypted using the appropriate session key. Di gital
ink is never tramnghtd ik dei cinfi@popomds a peA ipBIpedir@isesion pHRSE] @Iy eyl péor every

printer if, @g%ﬁhesksﬁgfﬁ%ggmg%ﬂp‘{ﬂg gl:‘%érD and a printer stores a session

key for every en |D. Both have a large but finite
storage capaci tvxenfaogrevs%ﬁﬂnpégmlsearﬁen I@ﬁ}d % slefed.fi3F Hmitd REHH 3 1Y QN @

| east-recent|y-used basis if necessary en a pen cones wthin range of a
printer, Pfiet &éﬁtergﬁamp‘ww@r Pf} ’§8‘H¥/@PW9%‘6Pﬁ%°1€d ioﬁeyeswé\ﬁlﬂ inusppeedsard | f

t hey don’ fen kepiBwdtieradhnsptoli@ister b i@nusthe which e adw phatiefuBnaesiViRidh&r o hdd d S
supposed tﬁgenqg\z{vnegcg&g NPA102SG - 46 pen. This m ght be, for exanple, because

t he pen be ngs to Jser who is registered to use the printer. If the

printer is meangpdt n Ks@pé’é/crgth@y Ry tpaldtpuﬂfe Wengwptfoﬁ' BRasd of Hé'#dk!ar@})&‘ﬁ)nﬁaﬁl&

automati c pen registration procedure. thé printer isn't nmeant to know
the pen, PHEHN"PUEFF2es with the pen to |gnore it until the pen is placed
in a charging cup, at which tine it initiates the registration procedure.

I n addi tlé)‘{l to ééc% PHQ&JM(ENJ{ , the pen contains a secret key-exchange key.
The key-exchange R i'S al’'so recorded in the netpage registration server

dat abase at ti nghediptpagaﬁﬁfewwrés ﬁﬁll}i%()f 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 alternative 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.

Pages of secure documents cannot be copied using the built-in netpage copy mechanism

described in Section 1.9 above. This extends to copying netpages on netpage-aware photocopiers.
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registration, the pen transmts its pen IDto the printer, and the printer
transmts the pen ID to the netpage registration server. The server
generates a session key for the printer and pen to use, and securely
transmts the session key to the printer. It also transmts a copy of the
session key encrypted with the pen's key-exchange key. The printer stores
the session key internally, indexed by the pen ID, and transmts the
encrypted session key to the pen. Thé45én stores the session key
internally, indgxed P u a fak en _can i npersonate
a pen in the pe% red?§?¥a Fgﬁwm“%¥5mw?mdon ?939?%5 eﬁ%%mg%gﬂmd e?f t he
sessi on kibsrefpre gipelyd t thee dsetiy phqmrqnh i which rwas \Wsredy whene (e ows | iygisiede ieseter ed pen

is first hRghsbekifthe nbba é’e%gﬁti‘au!)d avted d&k@x%c&'ﬁts'eétmﬁi is linked to a user. A
regi stered but "un-owne enis only allowed to be used to request and

fill 1n net pagem&e];sfesamdi mﬂ%cd’u%}lieﬁ:ﬁé’e%&uﬁ@ntftﬁd’ ﬁﬁp1eﬁt @anW@ﬂ'y&E RfthefkicitEdy User to
whi ch the _new tchI Kk or to
exi sting %uesmg %nsm%us e u§es‘w§(ecr é‘%{' qll?é@ fa PR dop Ivialra ff?égquﬁ’glfﬁtgt i on

because ohe ﬂmmmnaraed ﬁemf doeweant B)s agoatisdated inprt- @ntngnouslbieo prewnt tBeirlprSeGIREY
DOCUMENT S i hieindet 9288 ﬁ%@&r@ aacmpoern%ém&mﬁen%i be a%x;exogecf wiREGHLR ARt S such

as tickets and caoupons. he netpage printer includes a facility to print
wat er mar K€rifig3tign Rfjuge; to 6‘!?!";}1 Gty Peigt- ‘Efﬁ’“’?"é‘ﬁﬁ‘é‘éif":“fl‘le‘ﬁ FpePtshers who are
sui t ably aut hor |pa es its authorit rint

wnt ey ko | n i e aePT e et i b5 e e S i el B ca e
The "wat eFhensitably providt # rignifprn cbsisle us esuabforgatyt @ntinaddcwneentvetifi@tionypartichllyi N

speci fi edyindQliaRol pen, HoAER RS adifd LREMBGRY WREE il RRAHG RIYLT: GRALAI N
mrror-imnmage vvat ermark regions which coincide when printed. The di't her
mat ri ces HEEY P T and even pages' watermark regions are designed to
produce an interference effect when the regions are viewed together,

achi eved | 0o h the printed sheet. The effect is simlar to a
wat er mar k:Pan thh{)ﬁ'ﬂ{;“ﬂ)&%‘éﬂt vi si bl e when | ooki ng at onl?‘/r one side of the
page, and is | otPSATBARCEHE T DG smifed by Saerye dr‘r'BYeFFﬁlrehﬁ‘ﬂ?é Jormphaadlersggd secur e
docunent sarcgniehtlbechdod metkiiagd fage tehersuisltherdfdte M@byRBIE ForGafiHenFRE Rpiiiatm
descri bed,jn. Section 1.9 above. This extends to copying netpages on

net page- anar e phot ocopi ers. NPAL02SG -47 Secure docunents are typically
generated as paghofther mﬁa%mrﬁﬁiett&%ﬁ@aﬁg ISQRS: af ENkANn SeOBh &f Qtalnc! ude
the user's photo raph ich was captured when the user reglstered bi onetric
i nf or mat |‘6‘H°S\°7§Pf1’7?rihﬁ%ay?‘i’é?ﬁ5‘&é“er egi stration server, as described in Section
2. Wien presented with a secure netpage docunent, the recipient can verify

its autheptici tl¥|.|§3¥ onfc%‘ﬂﬁq%ﬁ&@lﬂ?ﬁ%s status in th_e usual way. The unique ID

of a secure doctiem yvalid for the lifetinme of

4.1 SECURE ELECTRONIC TRANSACTION (SET)
The netpage sysiem uvses the Secure Electronic Transaction (SET) system as one of its

payment systems. SET, having been developed by MasterCard and Visa, is organized around payment
- cards, and this is reflected in the terminology. However, much of the system is independent of the type of

accounts being used.

In SET, cardholders and merchants register with a certificate authority and are issued with
certificates containing their public signature keys. The certificate authority verifies a cardholder’s
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 mutually

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
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t he docunent, and secure docunent |IDs are allocated non-contiguously to
prevent their prediction by opportunistic forgers. A secure docunent
verification pen can be devel oped with built-in feedback on wverification
failure, to support easy point-of-presentation docunment verification.
Clearly neither the watermark nor the user's photograph are secure in a
crypt ographic sense. They sinply provide a significant obstacle to casual
forgery. Online docunent verificati on‘,48parti cularly wusing a verification
pen, provijde n_added | ev of securit ere i.t is needed, but is still
not enti r(}anl ay5§w$§1nf'fgﬁ‘ée ol g(rFSrearcfeéssv.m FBY VﬁEﬁUﬁ%‘A"ﬁe(ﬁ\?CTsﬁ t he netpage
system forns submtted by users are delivered reliably to forns handl ers
and are persi skefibhyerfshi ved on net page page servers. It is therefore

i npossi ble for recipient o.repudiate .delivery. E-co rc aynments nade
tm)ough the s stEnetgné I%E‘fggec? Sée%}tfl ed Tn gr?:toflf’)errlve ?ct%%p%?fysg ?'ﬁ%’&%ﬁ%@ for the
payee to heppldedn SHT pyE@TR@MCE@OIECOMVERCE MODEL 4.1 SECURE ELECTRONI C
TRANSACTI ON (SET% The net page system uses the Secure El ectronic Transaction
(SET) system as Pgge Pitan Usgs bifsasitics 4§ atthepticate dEoser wad, pufigritse T miEveisoped by
Mast er Car Becandlthyiyg@m id ﬁen—iﬁﬁsgﬁ ittie HRhe it Qi Gk tﬁ)ﬁ)éﬁfﬁ%ﬁin@%ﬂtﬁﬁe, @Hﬁgtiﬁé’%fﬁirﬂes g f
reflected i pn the term nal ogy. wever .. ch of the systemis independent o
t he typed‘(') £dce Oﬁ% 's*her eﬁ%}(euéeﬁgerqtﬁ{ pmetric oaY ARroTedETY Serie raéﬂ%#;r’é‘t
regi st er sisphintg theewer piftiopghtapa bighchersti The taa df biereetricgsedadlywitects theamire Hf txat es
cont ai Ni Ngorhddfl dot BRAHoRZaBINRLMERL QYR The certificate authority verifies
a cardholder's registration details with the card issuer as appropri ate,

and verifies a mRrfAams toDeih@lesb faltei SBIM pa@tedth Is %o Mkitd thetul@s BiGAMES Gith BS

appropri ._Car.dhol der s .and. mer chant tore thelir_respectjv rivate
si gnat ur gg‘e%(%%? jsreglsg%tf:oﬁ rely %’ﬁs t ﬁgﬁerm &S ﬁﬁeélreg‘."mfi‘}?“f’ Ag ?‘ﬂg’?epaal}ﬂ?gn‘ﬁ“ﬁrﬂbec ess,
t hese cerhitrfeirisgoncy ceptusediasibelsame timeis thglubey's identityhievstifidafhe bameree is bapted aumid

car dhol degoredafl the r&isRubom 8itbhss AlnRed th BWRPL Redr® Thb BcPAMBBRhIALE Y onaRET has
I dhol der” mai nt enance "of keys

not yet been adopied w dely, part because car ]

and cer t‘ia?qnﬁ‘gf‘@sl“ﬁ‘gd E?o‘ﬂ% ir%%rfi'e othToeFro eI regisation  BRces [ qplsisdwvind by

mai nt ai n realtiddh pticier sigoays kanandcetitficdtd aratsesed iNBALORRL . 78 uehis paymRhVard and
give the ¢ | e V| assword have t. With so success. 4.2
I RS S A SR TR 5 e
a proxy fREPXY By Pk nespet gpsseetiopi . e.  the cardhol der) in SET paynent
transactions. The netpage system uses bionetrics to authenticate the user
and aut hori ze Sﬁenptag, Hish gyentually supplies the biometric to complete a payment, for example by

signing a netpage order form, the printer securely transmits the order information, the pen ID and the

biometric data to the netpage registration server. The server verifies the biometric with respect to the user
identified by the pen ID, and from then on acts as the user’s proxy in completing the SET payment

transaction.

4.3 MICRO-PAYMENTS
The netpage system includes a 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 alteady 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.
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Because the systemis pen-based, the bionetric used is the user's on-line
signature, consisting of tinme- varying pen position and pressure. A
fingerprint bionetric can also be used by designing a fingerprint sensor
into the pen, although at a higher cost. The type of bionetric used only
affects the capture of the bionetric, not the authorization aspects of the
system The first step to being able to make SET paynments is to register
the user's bionetric with the netpagé®registration server. This is done in
a control‘gagd em(.l rQnment, for exanple a bank, where the bionetric can be
captured df the ﬁ‘écfoﬁe as the user's |dent|ty is verified. The bi orretrlc
i s captured andWhet pyserequsts aRsrrgsdh & Pripnlapiprkraicaisguet tejappisgiop § sblRé user’

record. ThadediSREr- s{secma&ar@gﬁanb 565 n B (g, &m&dq@aﬂahﬂuyﬁmeg?gphwa@dsaggéd%mﬂﬁed to
t he recortg The hol der Ja LProces i S et ed gnd t he

action e ag?hcatmn s there%%a&a? f0 es%a!bl?l & az% 81'0 Tiafe cgn ex?fé%e  User sH%Du Hat abase.

resultlng priva é S|gn ure cer e eVgt 84

The user's paynmgat, figh qccmls m} %mgag%mm @!,t%ger.ﬁﬁe%@%ow&grvmpg,)pmﬁon%iﬂage

reg|strat|on server enoug orhation to act user roxy 1n any
SET paynefit the Psshsuniaps JS?PUW\M@HNESMCW& A&pispleriplejvslypssidiegsitemh BomE Bfet ric to
conpl et e @inRaYARHY pagd @l’theaiﬁaﬁmlﬁalb&éhopﬁhgﬁhﬂQl‘oaprd'i@E PagRropalaly, it e
printer securel mtsthe order info e pen D and the

bi onetric dat a %/HS ¢ ﬁe RELD LS SRS ST n8{1d1§”2‘fe8é? psll??ggng‘e Rl W EBFYP es the
bi ometri cdlﬂfﬂrttnhapp@sfppe@to‘fﬂ@s frdmeeasibyeprreldtigeindepénidady yuntulped peavidrB datand from t hen

on acts as the user's proxy in conpleting the SET paynent transaction. 4.3
M CRO- PAYMENTS Tferetnage segistiation syrerinfterd |mipiids an pheaimehy siqtiondp beiveroa waly nent s,

Ej o all ow duli@n Hﬁﬁﬁautni)vxb@ ?ﬁwmamms Jay S&Mrug ﬁiéurg Q. WhdnB\kei 1hg uéeg%me%tabl |
ocunents,_0 or. . C t docune and possibly al so
to allow 21 ""gs EIbtge & nbu %‘gg’%fs 1@?% gn%aéc ST ?sr'g%l “eit‘ﬁ’gep’f"g

adver ti sisgyer yrgdneate fb assobhisd bI&Jﬂl@aQ@n I@eﬁﬁetnﬂgwmﬂltﬂmerh EZ\/@L inpfan glish T @WTJ@I r eady

provi ded ;e ibhenddS&hmue\Sh: S §lpLA8 sters for e-comerce, a network
account is established whic aggr egat es mcro-paynents. The user receives

a statenment on @helpgidhidh mBiBGinSsiat@RBrEah S&kid B aBRYD kY K810 @ BGievd @bt

bal ance usi t he _st ndard e network account can be
ext ended T8 55§ &% em’é‘lﬁ' scrl%"f 5%04%%%’? dt%nuﬁ’e% di€al s, which would al so

otherw se be prgs epbilde I | nts.
NPRT025e - ao" SR bRl Ghesk ek (6l 2t éﬂdoes%tpg hg?‘g’af"gé%\efm
parti cul arerappplications. on alomndtetr tsignt qpplicatipp| traemtioeh off gehalh|of ﬂteousefemd)ﬂhf

user - specpplictiohsRbigdwioAod D 55 in the page. Subsequent input through the
page is tagged with the transaction ID, and the application is thereby

abl e to establ i Shasaist tiEpPst@Pini rattieg ﬁx@dﬁi:'ﬁbﬁt c&d@[URd’)eh}tp&ﬁﬂc" Sctivitoh, the WA/ | nput

?Tﬁg;'” st qgc%%@?fa@or?e%%&m%n mbbehaﬁf or} & use ol any Qum%lelf of &’oducp tyml'%ger the application

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

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

publication.

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

netpage system, entities such as pens, printers and servers utilise a set of defined protocols to

cooperatively handle user interaction with the netpage system.

Each protocol is illustrated by way of a sequence diagram in which the horizontal dimension
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use the user's unique identity to establish a context. A typical exarrpl e

i nvol ves adding itens froma pre- printed catal 0g page to the user's
virtual "shopping cart". To protect the user's privacy, however, the

uni que user | D 60 known to the netpage systemis not divul ged to
applications. This is to prevent different application providers from
easily correlating i ndependently accunul ated behavioral data. The netpage
regi stration server instead maintains an anonynous rel ationship between a
e oy ans ik APRLAEARD: A ol G Bhleion Db BResSR AR ralh LLOW S 24
Whenever the usef activates a I nk tag ecf registered

at t ri but ereprespriedrit pEgangfsageaisgiag @érnala% Risthe H@Wn@tiﬁa‘gélc?légl}l@? reatefeewg Beerver to
transl at elif&ﬂﬁe oBES Qilyabeflg &Qrﬁhlla Gﬁ&dg@rrbxfstp tﬁ:%felﬁlﬁg @lﬁdﬂﬂgs H\/lisfsiibﬁthh@ Dﬂ&rgl ti_ade 61,
into an I a IS mtted to. the ripnk's
appl i cat?t a“fﬁ%y ‘56“‘1“"@51‘& 1N ‘Frﬁh"ﬁ’{‘ﬁ %"“@%E‘i TR PREPPER &P %’%@ "By al i as

| D, and imst atzteer totroyasttitios liglings g gengplyentshat & s@vh as an ity ety to partiviriate oL

know edge,Qf..t he global identity of the user. The system al so maintains an
i ndependent certificate and private signature key for each of a wuser's
applications, to allowit to sign application transactions on behalf of the
user usi ng1onl ysussRpriPtiGiabiioirepesioboilc | Nformati on. To assist the systemin

routing product ARak €PAS.di JErufasﬁﬁé&f;ﬁéddallfvery%ﬁﬁdcé‘l%siﬁﬂﬁmﬁ gasystem records
a favorite application on behalf of the uséer for any nunber of product

types. Each apphiig@tob@ber bﬁw@@ﬁ@@h@&&dm\mp&ﬁbd@m pﬁ!ﬂd@altlbﬂi @Edh@ﬁbr@écﬁﬁblnégy’ pe and the
systen1 account ,0 atlo I ov er, to

o Tour R o2, n R P RHOS M o cor PRt PSS ¢ O an
appl i cat | drctp by puieripteadeliyery ropudl |thegtes detiferploringal stedturs uhsdividipé pringont ent .

The SySt%po&%%&rb%eﬁxleﬁsﬁé&ﬁ"cou%mé’ﬁb{ektmgﬂﬁﬁéstt0 recei ve the subscribed
publication, as well as the expected frequency of publication. 5

Coth NI CAT]Ic ONS mms(le ﬁl@lﬁﬁH&JT‘ﬁf&%ﬁthﬁﬂSdO&ﬁ&hﬂD@h féd @ich BREmaNN & eemped
exchange O n entities e a entjties
S nge e T PR S e bl ot Bt P G Bt R ont B &t o
cooper at ipagd Serbram dspongisle for hatienaot’s owldllbdated A2 Iristydege osy gipticrtiondREH,

protocol Sqbdliddst fidli8ds Qxd aaeaéle%ts@t&ﬁglu&mﬁmga A.ams ﬁgtﬂmcgéagé.{gﬁ its
hori zont al _ di nensi on NPA102SG -50 is used to represent nmessage flow and the

vertical RIMHBRIPBIKeYs used to repr esent tine. Each entity is represented
by a rectangle ont ainin ti .a vertical col um
representing th plagefserlv?rﬁ%@s ‘é@tl‘é‘ﬁ&) ﬁ’@g‘aﬂ‘}) P Rige E‘é‘ngF FRESEHORHTFLY exi st s,
the |ifeldonepinding honiD o te usla’s heebtel ipriger IDUR2i (Rgckt ey beteixpiitlprele@nrt ifdrythe S
actlve, taBﬁmLtioL%L lnggpneltlﬁz u&bQMauﬂﬁmﬁerp%%ee‘tpdhlcﬂBnséﬁﬁ'@#@f et he protocols

consi dered here d not create or déstroy entities | ines are generally
cut short as sogi a@p‘hcﬁiﬁn 8 Mrilcie ARAS BS pdo® sPRF foiveriP Ak Riedsdte Rgnature. The page

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

subscription §08.

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
previousty selected multicast channels. Both page servers and printers monitor the appropriate multicast
channels and receive their required content objects. They are then able to populate the previously
pointcast document structures, This allows the page servers to add complete documents to their

databases, and it allows the printers to print the documents.
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protocol. 5.1 SUBSCRI PTI ON DELI VERY PROTOCOL A preferred enbodi ment of a
subscription delivery protocol is shown in Figure 40. A |arge nunber of
users may subscribe to a periodical publication. Each user's edition may be
| aid out differently, but many users' editions will share common content
such as text objects and image objects. The subscription delivery protocol
therefore delivers docunent structures to individual printers via

poi ntcast, but delivers shared contert’lobjects via multicast. The

appl i catié)? (i 'ﬁvp%lﬂulﬂl hsq\,ergo %iRchstcoobt ains a docunent ID 51 for each
docunent Tfom an'| KeF PEYTY 5SROI hen sends each docunent structure,

including its dé®RFERE sofberdimem ofsdeeerlipk aivation prafaeol isghywp Bidisugdde server 10
responsi bl e forg%he doc .g{sint' s newy allocated ID. It incl uges, f’ét S, own
application | D 842 PHRIERSI08 & PFREF “Uh APTRIEC P BEPRSHEHRA Y B giaitiSet of
mul ti castnegdneiske praredl]. The chdkgdestifich the page smigdoaadanrog the fpage. The pyradrelradignat ur e
key. The ﬂ@gﬁhéﬁé{%fthé’ﬁeﬁ%ﬁl&%p&%ﬁﬂe&iﬁﬁfg%coﬁp and alias IDto obtain from

the registration server the corresponding user ID 60, the user's selected
printer 1D 62 (W fibte@¥rrhfes S¥dthd 83, k¥ n&iGdR edaaes fr@He phdd Served PRInk:fifidd (RN,  OF
may be the user's rssfglﬁ%t Cl§r| nt e{r% bar_ld_ th a\%l i Cﬁatl on's certifjicate. The
appl i cat | BYEaF PP I3p dldier s phee duiieada e rse b vty propred Wldisge

Si gnat ur esamd pege. Jhg@intes then/ferwasls the pndB 1 its oo pringer 26, Sk pab imdshikv@atiohad | S i f
the appligaibon,lD and alias 1D don't together identify a subscription
808. The pagé server then allocates docunent and page instance |IDs and

forwards the pagg pagesGhd i t@@ﬁz[ge hRG Il NEnRAL By 1PPage ® addQetMBncPihiltf €7 - 't
i ncludes the rel evant ge_% of my i cast cha,nn(gl nanes f?r t he pri nter to
erhEY %

listen t g™y Flemepis,Zqog 1 AR e Py e P EERE BY o IEE P E (R MREBS cat i on
for fut urdeneaf frene eageGroer thhe olappl the atsoodurdhaplicetiontIDi GuinddinR 1D f addhe

docunent FLEHELUESR 510, hOR PRBLLORES R ELRCL AT Rl dU£i8uith 71 L he el evant

page servers, It multicasts the various subsets of the ared objects on
the previousl yTeepes kel M tileCRAIDCAIARNBIE: mBRLRRAGE 867 MEES r8Rdndr i Nters
noni tor the a‘%;)ogro rlatet&ul%cast clpan_nel s and receive their required

cont ent JBFWETR serygy &l ang then aflacpfes ayglobaliy gnigsiwmeriol reayrel I3 p2and i ¢ bvyrEBint cast
documnent msduesti @34 TBshypebirikSeqaést cays dibdran pabevnsSeFigat 31. tThe Rgelitkanqube teeordlOCuUMENt S
to their I Rrint er rint. the,docunents.
neat025G P 3° B iRt i KB pa el Bhak B BEHET °
hyper | i nkczeitiey erisof oyr Srveclitee hyproih raavesiEP ot te bk IDWbrepplicatiber ¢l i cks on
a netpage with a netpage pen, the pen communicates the click to the

near est net page ! }SraPR{CEon gepfucesrh, gespopse doumapt Feserding o prplicapiopgaecifisdogit: pidcat i on
on the pafdeins ThiecupeitDeN @ @aDykserver 12. It then sends the document to the page server 10b

responsible for the document’s newly atlocated ID, together with the requesting page server’s ID and the

hyperlink request 1D,

The second page server sends the hyperlink request ID and application ID to the first page
server to obtain the corresponding user ID and printer ID 62. The first page server rejects the request if

the hyperlink request has expired or is for a different application.

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

the page descriptions to the requesting printer,

The hyperlink instance may include a meaningful transaction ID 535, in which case the first
page server includes the transaction ID) in the message sent to the application. This allows the application

to establish a transaction-specific context for the hyperlink activation.

If the hyperlink requires a user alias, i.e. its “alias required” attribute is set, then the first page
server sends both the pen ID 61 and the hyperlink’s application ID 64 to the registration server 11 to
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knows the I D 61 of the pen fromthe pen connection protocol. The printer
determ nes, via the DNS, the network address of the page server 10a
handling the particular page ID 50. The address may already be in its
cache if the user has recently interacted with the sane page. The printer
then forwards the pen ID, its own printer ID 62, the page ID and click

| ocation to the page server. The page server |oads the page description 5
identified by the page | D and deternlﬁ%s which input elenent's zone 58, if

any, the ¢glick Li in el ment .a hyperlink
el enent 84f™ oﬁg 5 aeg%Selr 189 rereSp‘f"Higﬁ %"’“r{g Bésoa@ap%‘&ﬁ Ig)tf’gsa“’ﬁffﬁ?“lﬁ‘&%f‘}l %‘% I D 64
and |ink apﬁl@dbn Uanldl thechegr &p. mlmesthqaaastlﬂ@l mssagmntmhmplicat&ddﬂle&fsgtm‘ t he
appl i Cat'é%gllc%@hY@JsmﬁQﬁgﬁs%péchﬁcm foﬁeéﬂy%&imﬂmﬂaﬁ page server uses the pen
ID 61 to obtain the correspondi ng user fromthe registration server
11, and then allocates a globally unique hyperlink request ID 52 and builds

a hyperlisnk regumamirnddyRecob@nbypestoteik request class diagramis shown in
Figure 41. The hybefdsiialow sguﬁégnan@ﬁ@eqﬁh ltlelﬂﬁ%elp'a? ﬂgfpegéaﬁmﬁrﬁcq&égﬁutﬁﬂe user

and printer, and identifies the click ink | nstance 86 e page
server t H8feSEFRIoePIae PYRIF @%FWPE‘?‘d?“Bf%ﬁmPfﬂﬁé“dW’ﬁ‘éPFFhﬁRag?equest ID, and the
link IDto the cati r.oduc response docunent
according to apgﬁ? p@ﬁﬁa%ﬂ”%f)g‘gf’?”il@ql og?pr ?ngtléﬁpﬁ%e Sﬁ AP 51 from
an | D sertyegagdRrver 10 it theaysuabearyds t he docunent to the page server |ob

responsi ble for the docunent's newy allocated ID, together with the
requesti ng pageT&ewgeeerve loads thnppee %ﬂpwéeﬁqntlﬁ?ﬁbvéqws@w@deWes%@md page
server sens$ecitdardpopess, irak, mem@ﬁte}s@mammaﬁ@m £RYVdnDipk Behdde & Beexf ddsSt page
server to bﬂtlal n the cordrg]s Etr&%tusﬁe@’ﬁ{@b printer 1D 62. The first
page servar TEPESTET e BE Tkt otp &S nk request has explred or is
for adlfferent I IIoc gs. d

st ance and pade PBLRg! iy ifeS ZREBHLARN R TS, Sl AGAL REpH 5 U

appl i cat |Wen§wolfeﬁ@ ot %@d&é%tmtﬁrﬁef@w Exmeg&mtlabeps@r ldemlﬁesftilmal ly

sends t h@eraa@@pdﬂasg:roumﬂe@ ngd ﬁses ﬁn@@sef@é}blﬁﬁdate@ ganlamumg %del e RsEd ek
de a ne nsact.i on n.whi ch case the

i nstance may | nhc ni nﬂ %

first page™s&rver™ WP %s"f’?vﬁﬁ AT | "[5°"|t ﬁh"trﬁ%mﬁ@é‘s?%f&émé‘ﬁ?ftthet o the
appl i cat itemto tHehrequestihd mepvsservéreTha paek berat appends thotere 81 thdbait gdineaf the text field.

transacti on-specific cont ext for the hyperlink activation. If the hyperlink
requires a user _alias, i.e. its "alias required" attribute is set, then the
first pagd? ser§'§?‘”§é‘ﬁ%"’ﬂiﬁ"ﬁ'ﬁ"?ﬂ@°ﬁ@h ID 61 and the hyperlink's appl i cation
| D 64 to the redisshingthé oput slenanewhoielzohepthe INBATORBGs ish Rigmintrafichl 430tthegpagt t he
user |D Cs%sr%%@,ﬁmgsutoﬁetw@melﬁﬂlréf&d%ﬁguah&o the alias ID 65 corresponding
to the application ID and the user |D. Includes the alias IDin the

message sent t oafida@ paRBbi ﬁa%ﬁxh@ fiky ﬂl@ﬂoh@d@tﬂa glgﬁalﬂﬁe field, the page server sends the pen ID

61 and the pending strokes to the registration server 11 for verification. It also sends the application 1D

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

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

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

form to capture multiple users” signatures.

55 Form SuBmMiISSION PROTOCOL

A preferred embodiment of a form submission protocol is shown in Figure 43.
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application to establish a user-specific context for the hyperlink
activation. 5.3 HANDWRI TI NG RECOGNI TI ON PROTOCCOL When a user draws a stroke
on a netpage with a netpage pen, the pen communi cates the stroke to the
nearest netpage printer. The stroke identifies the page and a path on the
page. The printer forwards the pen ID 61, its own printer ID 62, the page

I D 50 and stroke path to the page server 10 in the usual way. The page
server | oads the page description 5 idéntified by the page ID and

determ nes whic i nput . el enent’'s. zqne 58, if. a t stroke intersects.
Assuni ng the reF%n\}laSH ‘m?sﬁmpﬁ?c“rél"?ﬁéﬁﬂq’l erlﬁ'ﬁta‘é‘%?m?'iqg'ﬁ‘éfﬁ %,thef"f‘i’g’c‘ﬂg‘ﬂgfé’e erver
appends tinSectitr pk evitk o fremiseexific fddeibay s digital ink. After a period of
inactivity in the zone of the text field, the page server sends the pen ID
and the pendi n§t 8t eieés fopp hpprtink, thg hyperiink dctivgtionapoiage san by e pagqeerpfdt at i on.
The regi si¢ alpli@BorSAr AR cohtdRNEd o€ B 518hd thtS@Fred Qhtd SRR ForkO1eitRERLREN, and
uses the user's accunul @@gd ha dwr'b)it ltgl? ndel 822 to int_er&ré;ﬁ, t he strokes
) .E’ IE,I.

as handwr FPEBH 2Pl i PeinbE SRPHFRY oY freh 8ter Bk eiadige S he

regi st r at ssgpiats@wifethe reetespomigngtdipgal sigastire é0d obthiging Gg v@strontpgpatjécagcronate The
page servlgé}suqm%g}délf_he text to the text value of the text field. 5.4

SI GNATURE VERI FI CATI ON PROTOCOL Assum ng the input el enment whose zone the
stroke intersects is a signature field 880, the page server 10 appends the
stroke tosthe shgrabtPen bdsekifhion di gital ink. After a period of inactivity
in the zone of the signature field, the page server sends the pen ID 61
and the pgndi ngpst mekaRick0 the registration server 1 1 for verification. It
al so sends the ] ' ' ' e form whi.ch the
signature fiel dﬁ?%%ggt?%{g&gssé %?’%&??ﬁ%&‘%%ﬁ Eyég%ﬁﬁe ?L’?“eeragLorI?nécrlﬂdes dat a
cont ent of hautieg 108 fiihe fom of aglagicy mevlding hywipg walls |1 plodafinipg emsintetier spase 104 for

COr 1 eSPONgéulghg i@ pe nP6idnts. AREPAIRSI0b R8n opdSBn rSta@iPARinted 31 GO LUDE fRONMBL I'i C
818 to vet{l fi&' 1t0€'e strokes as th«l% 7user' S, si.gnat ur e. ﬁ%cg |E§ has verjfied
the si gnalPt?s, Pt HEsPEERERRR YR 1UE FaFe R 8K oprosttefnd Fieol the bpesiogy1Ba Theng user
| D 60 t o dodkend7if gisotofimouldd plagics, appd fowed fran segppeaisdaregt npitdrivian @des lognaleitice key.

[t then Useso Le wk Biud & iR RB'hEedyiladhd luid! (91 4he5 9by hllel QLI Baggte a, and

returns the digital signature to the requesting page server. )
server as¥P JHsP syhetangplly; sumgundscheoind 105 o thegropsing 167 gdaptnugiesting rortign AHUWhigt s t he
associ at gfojécamadkIrosit thd hksn faf 109 23 B8R .witlii @ célicgohdidg st 0N AbrkEELn B Gl ukd@s of he

alias ID of t correspondi.ng user. This allows a single. formto
e I
preferre oHi urgp n s, @t ol ar¢ gra edeive e :
NPAL02SG e BiebeOf18) 2ty S8 RPn@GLMES, thrkfts 315 ThdBYRGS Lf’tec%kl 186! &%{&E&QQ' It

thus follows the protocol defined in Section 5.2, w sone formspecific
addi ti Onse_nablc ink cartridge replacement.

Also mounted within the cover 107 is a tri-color status LED 116 on a flex PCB 117. The
antenna 112 is also mounted on the flex PCB 117. The status LED 116 is mounted at the top of the pen
101 for good all-around visibility. '

The pen can operate both as a normal marking ink pen and as a non-marking stylus. An ink
pen cartridge 118 with nib 119 and a stylus 120 with stylus nib 121 are mounted side by side within the
housing 102. Either the ink cartridge nib 119 or the stylus nib 121 can be brought forward through open
end 122 of the metal end piece 114, by rotation of ihe pen top 105. Respective slider blocks 123 and 124
are mounted to the ink cartridge 118 and stylus 120, respectively. A rotatable cam barrel 125 is secured
to the pen top 105 in operation and arranged to rotate therewith. The cam barrel 125 includes a cam 126
in the form of a slot within the walls 181 of the cam barrel. Cam followers 127 and 128 projecting from
slider blocks 123 and 124 fit within the cam slot 126. On rotation of the cam barrel 1235, the slider blocks
123 or 124 move relative to each other to project either the pen nib 119 or stylus nib 121 out through the
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In the case of a form hyperlink, the hyperlink activation nmessage sent by
the page server 10 to the application 71 also contains the formID 56 and
the current data content of the form If the form contains any signature
fields, then the application verifies each one by extracting the alias ID
65 associated with the corresponding digital signature and obtaining the
corresponding certificate fromthe registration server 11. 6 NETPAGE PEN
DESCRI PTION 6. 1 PEN MECHANI CS Referring to Figures 8 and 9, the pen,
enerally na r.ef e n ral, 101 cl yde a ho sin 02 in
Phe T or mistt 2 AT Bk e bEe 314 B el AR r S0y St g R PR BN D space
104 for ﬁ@mﬁﬁpﬁ@m&ﬁeﬂp@mm@nmponents The pen top 105 is in operatlon
rotatably nmounted at one end 106 of the housing 102. A sem -transparent
cover 107 is sé@ﬂW@@OF%IFHEIOppOS|te end 108 of the housing 102. The cover
107 is also of dg gﬁﬁgtlcs and is forned from sem -transparent
material in or =5 HPR: afiser to view the status of the LED nounted

w thin the housjn 0. 107 i main part 109 which
SILICI u& aaztn[-gﬁeellg }é?{f t]lOf st{]ﬁelbl(ﬂ glﬁ

substanti al | y surroun e éen Yusi'fg” 102 and a proj ecting

portion 110 whi GheoRl ALEFES LAAGK:bEHRMGh BP MBLIL @bk %%wﬁmdsm'v&%vz&t hin a

correspondi ng sl ot orned int the housin A radio

ant enna 11?28“}331 02rgtifitcennd Behi GRal 2P meunsy agjinfeted RED Pk for U?Wdlfﬂoﬂﬁ"wdtrﬂahoqfh@

housi ng pl:@&uoﬁﬁfceme gum@adsmlge?seﬁw 139 Ebﬁigjvﬂlgd Abm@Per thel E&onhdlﬁJAP@m 1408 Covgr
107 are arran Lo re el en e 4, includi orr espondi ng
screw t hr'éads' Cted'f ror%f\{ ﬂle A a‘b"’l géeeseTTgh?x?%rB é#%\?lé%’ln‘é“mfgé radg"réeﬂ?eé‘:}i nk

cart ri dgechipeldh. a@eqhemudesAhM mmmeedldvﬁftfmewert hd acmm:evlllerkﬁli 184 foa cdntrbllieo| Or

status L erléo@ oPfile ﬁ’enflbﬁ)&lg ﬂ-lgcl 13;@%6%@9&@&&‘&& 1§st1@s §19 wﬁﬂﬁ'&g gtgfezon the
flex PCB 117. The status D116|s nounted at the of the pen 101 for

good al | -'&/ GRFhBroigss Wﬁfrfﬁ/bw?r?éwﬁl&rﬁ“é%ﬁ agyEreiEL e W“‘aéhea‘mﬁﬁﬁ‘rsﬁ'ﬁPf ¥ ki ng
i Nk pen dndeaspdy RiHA mmdnhemgths f:qtﬂptj&ntsﬁﬁltﬂe@&onmﬁ Pcarlw tdig@er)l&o%tam tdy nib 119

and a sty] 20, W, are nt ed SI de hin the
housi ng 1 %%IQ%WI& thz&%?\ car rl%%]p‘eeﬁ%p%%ssomem Be” f“% ucsoqﬁm%’b‘f can be
br ought ftbs samrberel 2% Aghrecoisls rﬁech?egveblel@ﬂerbﬂ”t siewithirt the caelrhérr@ il&tcin cdntadt wilhy

rotation @Jba&éa,ecoaﬁas mm&& chagﬁ@&@ztlwg motdtd GhoubhO&Ksd ﬁ.%?pcmdg ao?ef}ablear e
cart yl us 120, respectivel A rot at abl e

nounted to [

cam barr €| ChTE%g f’fg}'(e haty B v gt‘@lftﬁ%%%?if“‘f“ﬂﬂeﬁ%@ 1 2BpBrEEih Hﬁérﬁ‘HLFaI? Minged to
rot at e t hved adarbdphoibliededasriobdmtdcelg disRlacemarg nltbbleam darth M5Then cithet tHeRSTuE Caom of a
slot wt rr 27 and 128

proj ecti nmrgIﬂl tr‘%%ﬁ@gé ggrls Q%ng{érkmﬁg neg%leﬁ% % ﬂtg%\?\;}%aﬁén ot éor%?a em%fp(g?edl% On
rot ati on 'Bthe susiacecdy the pernitel 19 ppsylus piyd 25 ThefBpheipdindk 544 dE@@S light fomahaiB\LEDY e at i ve

to each ouheih rhie:day @t bmBhdulted onttRQLiRENodRE [231dD120r stylus nib 121 out
t hrough t he NPA102SG -54 hole 122 in the netal end piece 114. The pen 101

has t hree st at eRubbér goippadatdiand 14Bretprigvitied@wirliethd @p 10304 the housing 102 to assist
gripping the pen 101, and top 105 also includes a clip 142 for clipping the pen 101 to a pocket.

6.2 PEN CONTROLLER
The pen 101 is arranged to determine the position of its nib (stylus nib 121 or ink cartridge

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

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

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

When the pen is in range of a receiver, the digital ink data is transmitted as it is formed. When
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through 90 steps, the three states are: Stylus 120 nib 121 out; Ink
cartridge 118 nib 119 out; and Neither ink cartridge 118 nib 119 out nor
stylus 120 nib 121 out. A second flex PCB 129, is nmounted on an el ectronics
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 inmage sensor 132 is provided nounted on the second
flex PCB 129 for receiving refl ected>adi ation fromthe surface. The

second flex PCB 129 al s@ nounts. a,radi requenc chip, 133 i.ch includes
o REt 1 o P L ot R B P s bR R AP e it
cont r ol | i indudepiertairangedotp stpdqdigited ink 194 for fmrogipkicly 42 ipinpekof 18 Hen(havipmedthd r om

moul ded cd84E) B 35bL GRdmifddliferM thin the cover 107 and projects an infrared
beam onto the surface and receives inmages onto the i mage sensor 132. Power

supply w res 13®honmaaichip 18 iCANRRNeNhSseRd kP09 Adhefpke0 1 RiRrelid% 4 0
battery nt acts 7 .which are unted wi.thin the ¢ rrel 125. A

Cor m nal S5k Ak oo Frte U PR EBmLLY el il Tt odivel 125
A t hr ee vepresertaiotvarigba BFechipatBethy ihBQ ssisbrs132i thhai ti-colbrestgani.Bian 1 lthel®S i n

cont act Witdinatb{YEErPal LRI ™ tGQARAGHED 149 A EUGL] QR OGRAEALJAGa£01 | 140 i's
nount ed about the second flex PCB 129 to enable recharging of the battery

133 vi ? i ndgct |h mtie. %eirbgnus)ﬁgm% fshex?da@% momgspmm&nt?. 8k .lﬁﬁfd'n@eﬂfﬁq%el—ED I143
an I Ntrar 0] ode or ectl 1 enen I N cam parre
108 whon SienBit BREbEYEn Sapugh oMol e I e Boterh M ol
witing, PRAMA¢Rare 4o ishddl &n malde toaligithlnatveren 149fis arieed oromerbid aglogppki ed to

the surfagg AYold@ndEhohibicidPioQbiothi ¥ibddp Nib 121. The IR photodi ode 144
detects light fromthe IR LED 145°Vvia reflectors (not shown) nounted on

E he s :j i dter bl ngﬁgﬂsa'g’é’)?e&?ﬂim%ﬁﬁe 1%&&8?@;% &emﬁ{é@?&é&l1_ﬁnﬂ_u&ﬁ;’e€@mn&m@%ged 4
owar ds e, o1 . ousl assi (1 | i e en , an
Lon108 8 gt Vel Bt 3F sl SHS B0 Ot Bl B B BE ok i D hees - 6o

PEN CONTR@bUitHRS Fild &F peenatb@kind igdugiors dffgeahettal toltt entemaid2t he position of its nib

(stylus nib 121 or ink cartridge nib 119) by inaging, in the infrared
spectrum an ar 8 cofrolliRepregsrspulda capfires fged depadpsripaationgifta iy tag fom the syrfaesor ds

t he | ocatyiDie SakdsehdoP Mot Jﬁ&ﬂt@ﬁ@feﬁﬁ&e LRGAEHoRBodAR4, BREbIS tBe ﬁﬂsaﬁgﬁgl e
cal cul ate nge of the nib 121 or 19 fromthe |lLocation tab

I cul : 4%he i St a i : d 159G
uti|i si ng*optr CEUSS AHEPER 57T GITBPPRT 32 1% dpHEKEHT ot b tAPM34
cal cul at gsrfortnlree GAINR) géne@ipugbsctRIY. penssand t he ni b-to-tag di stance fromthe
perspective distortion observed on the imaged tag. Utilising the RF chip
133 and ant ennalleppocesps 1o digid franseiver sompengits (iaipeeidi erintredler 153 kendibasehardwhi ch

i's encrypi6st (59 inkECMAsbl MteARE 1 2ABKAGEHS 047 £l 5iKiBASHAN 1AM R gh@Nh t O the
conputin e of a receiver, the digital ink

gs,st}/ist(tarrrq V\Q{gn tare en s in ran% ' Link

data is CPERETIPHEES G PIERE il RUMER: SRtz geraogmnd inductors 156) are
provided in the separate RF chip.

The image sensor is a 215x215 pixel CCD (such a sensor is produced by Matsushita

Electronic Corporation, and is described in a paper by Itakura, K T Nobusada, N Okusenya, R
Nagayoshi, and M Ozaki, “A Ilmm 50k-Pixel IT CCD Image Sensor for Miniature Camera System”,
TEEE Transactions on Electronic Devices, Volt 47, number 1, January 2000, which is incorporated herein
by reference) with an IR filter,

The controfler 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 dedicated circuit 150 which monitors the force sensor

photodiode 144 and wakes up the controller 134 via the power manager 151 on a pen-down event,

The radio transceiver communicates in the unlicensed 300MHz band normally used by
cordless telephones, or alternatively in the unlicensed 2.4GHz industrial, scientific and medical (ISM)

band, and uses frequency hopping and collision detection to provide interference-free communication.
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the pen 101 noves out of range, digital ink data is buffered within the pen
101 (the pen 101 circuitry includes a buffer arranged to store digital ink
data for approxinmately 12 m nutes of the pen notion on the surface) and
can be transmtted later. The controller chip 134 is nounted on the second
flex PCB 129 in the pen 101. Figure 10 is a block diagramillustrating in
nore detail the architecture of the controller chip 134. Figure 10 also
shows representations of the RF chip 3433, the i mge sensor 132 t he
tri-color status LE Iunln f e sensor
LED 1930 and ¢ it TForeaat sebml, o b Reo B e Dte ArperFa PRl 154

i ncl udes latelé@ﬂfor@bﬂt-ranqcmm@mmtuﬁasemmlm@tpgna@t@s the exchange of data
bet ween conponents of the controller chip 134. Flash nenory 147 and a 512
KB DRAM 148 ar B adprder qmbedipene the ranl 04 inalidse 2 par-of pgiogcap! 2ecslpmptera mountpd i g
arranged thonde@¥RAd oftiltGeR M@ QY. BieGbRlerombie® Md hesthok GFiGARSAhd PhRLAGF ode 144
to a dlgltﬁ] signal. An image sensor interface 152 interfaces with the

i mage sensor '132. A transceiver controller 153 and base band circuit 154
are also includegd f0:d0LERL ACE AL éﬁ)?es%l 5 ¢ ?gcgmejn?’gf:ﬂgmeﬁ 1't£‘§’e Udes.an R
circuit 155 and resonators anf I nductors connect e antenna
112. The E&attrdireenly syfetlesdon aepplownaptheloensionings tefecsodriel 4t é)b)a’tﬂl et Fdelt a from

tags fronbdafid tUDlaRen idbhilly Eﬂwjeht@ﬂéreﬁeﬂﬁz%a[ﬂaggsztldKQﬂ N afr@cetme;a‘aaﬁle gr sensor

phot odi od 44 . controls the LEDs 116, 13

short-r antg 15E BUSEIRRRR? BB FlgRentieg at??@‘m?‘]éad?“ o tﬂﬁﬁﬁ'ﬁ&g@gf’ i ocaF‘l“ % a
medi um  pe@thfnairermea oBhy input 4Givkix)n Yeribyrikhtifphe pogele®InEC processor. The
processor 145, digital transceiver conmponents (transceiver controller 153
and baseband cliecispeleraioy measppg g theoprsdaronetrrseinf sele ofl ho x 4nd g5 Riraydiompisy 147

and 512KBnbdRAM whth SespikQo 1ud 18 GFodice sh ihdtan@neoss vAIBS akddtifidal | er ASIC. Analog RF
conponents (RF circuit 155 and RF resonators and inductors 156) are

provided in theslﬁcepmSaaheg Rsitioh bfxhe sidae: ib ﬁﬂ@ﬁbv&ﬁdﬁiﬂi;ﬂblalﬁvﬁ pasitdlbaithina fpokee! CCD
(such. & SEMSBkuks PLAGNECH: R MRESHER! cfm FLECHERNLC (01RO AN | S

descri be |n a paper okusénya R y’oshl,
and M Oz akgelerompters ypicgthi haog Jigh rcrsqiuf@@mdn@fg@neséw@n of erstr«Me néver wikieh @@rﬁer a
Systent', acduleble i§Bsacti ons on El ectronic Devices, Volt 47, nunber 1,
January 2000, which is incorporated herein by ref erence) with an IR
filter. The controller ASIC 134 enters a quiescent state after a period of
i nacti vi tdy whenNeTrResgRRINTER DESGRPTIONt | N contact with a surface. It

i ncorporates a dedicated circuit 150 which nonitors the force sensor

phot odi ode1 144 pwidirewpicesamgs t he controller 134 via the power manager 151 on

a pen-down eveny, vmx@au!i/%hﬂedtx{e%g%%lﬁlrﬁ'{er %ﬁnﬁléﬁliuﬁ%ﬁﬁaséeﬁlblwﬁ }H%hké gepsed
900MHz band nor nal | % usthit cordl ess tel ep ones, or alternatively in the

unl i cens &dnt nefReE on Fléﬁld medig jugipg foplered &15d Mywist ¢ anint e128Kg 60213ah603: #nd uses

f r equencyhdwapiRiFRGrea N8l a@01%hi s ae4iGe by pddOwil B ipalRr b0t Qg roahee uler ee
communi ¢ I ere]d pnl\JgE)'g\ngmes &2 and 603 which print both sides of a sheet simultaneously, in full color and

with full bleed.

An integral binding assembly 605 applies a strip of giue along one edge of each printed sheet,
allowing it to adhere to the previous sheet when pressed against it. This creates a final bound document

618 which can range in thickness from one sheet to several hundred sheets.

The replaceable ink cartridge 627, shown in Figure 13 coupled with the duplexed print
engines, has bladders or chambers for storing fixative, adhesive, and cyan, magenta, yellow, black and
infrared inks. The cartridge also contains a micro air filter in a base molding. The micro air filter
interfaces with an air pump 638 inside the printer via a hose 639. This provides filtered air to the
printheads to prevent ingress of micro particles into the Memjet™ printheads 350 which might otherwise

clog the printhead nozzles. By incorporating the air filter within the cartridge, the operational life of the
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-56 In an alternative enbodi nent, the pen incorporates an Infrared Data
Association (IrDA) interface for short-range comrunication with a base
station or netpage printer. In a further enbodi nent, the pen 101 includes a
pair of orthogonal acceleroneters mounted in the normal plane of the pen
101 axis. The accel eroneters 190 are shown in Figures 9 and 10 in ghost
outline. The provision of the accel eroneters enables this enbodi nent of the
pen 101 to sense notion wthout ref erénce to surface |ocation t ags,

al I owi ng e locatjon t to be s I at a.lower, rate ac | ocat i on
tag I D cat%lgf’ﬁg%cﬁvﬁi (ri:‘fﬂfefl 3 B eeccf“?%@e‘ :?rﬁ? @F ceagf‘ & éftaﬁ'gl{y LR eamg‘&fé %n on

t he surf aeeacitforpriotaarpd gying 3000 fabe (16D sedts).i s a user interface input el ement
(e.g. a command button), then the tag ID of each location tag wthin the
area of the i npBtferanreagigire damhediorasiead|medip giskren oljer ptsrmbli36 pushis dhewaptsheeThe

accel er at diRalyHRAIM Ria l&){}a;;agl_@ pARERhBF GRS (B Prirt BnBRGHL iR 1HeAGp1ekePREn Y
directions is integrated with re_sFec_t to time to produce an instantaneous

vel oci ty HRUeHFSFR e Srofdamieherrioy eginssfiy? prsqop isrnaypted ipan epppeinganine not
known, onrdeyueiitial @hfigvi@tigh0ing the Beaight falidr Path. THt pPKE04 ardeavwd aliCtid BlsQint Afibdr10Ugh

position J | on unul ates errors .in the sensed accel erati

accel erorr%)te té’fgﬁe?%jﬁ %“Eﬁeﬁff’“’gg%g’hﬁ?é% {nge% 8f‘{lh‘l|38%?‘z‘*a?§ “PHe’ @ﬁﬁsese]clfﬁ&r a(air}%ln of a
st roke, dues PRtipE ey Bixatingie prntdd simltanpaysly teaidtdrying iNETYRAGE pPRINTER

DESCRI PTION 7.1 PRI NTER MECHANI CS The vertical |l y-nount ed net page

wal | printer 601ThesPaBrEs hfirsty MaaistShpin Guaing 6P giugueh ¢ pot of powemd; it spikret pages
on Lett ervidds Glighedal o dheairaight f@erdidi), @XeKlacBaghidst a MBI RLdMipIThirt s BRGIHBES 602
and 603, as ?hho‘vvn,in Figures 12 and 1 a It usgf_a lﬁtrai ht paper. path
with the PRF&MF6YF B‘E’é“’éisﬁ’gﬁ"? AEGTEIYE iReeeddliprest &8 o i seagiMREict8dP®and 603
whi ch priengindd@8.h si des of a sheet simultaneously, in full color and wth
full bleed. An integral binding assenbly 605 applies a strip of glue al ong
one edge of eacRefpripeip Eipush Beand 124 Hhe pofiengP4iressesgromdhredupleted ptidengiee(92ous

sheet whend Bi3as:s ad AR kRSl dos. T-Egbr%téarpﬁ'%tp%es BetlvbdA@lpoRadnpldRet TRRE7 618
whi ch can range in thickness ft{\om on%a%]e e% t.o several hundred sheets. The
i

. e
repl aceabl™® 3 RROUE SHPRY TafE AW Ppotaet gvieiake Rl eles Vool ISRty #UehE dupl exed
print engieee rhadichkiagdiesssenbly cChambestal t ainedl appon@ratiexatlinverangdhaisi ve,
and cyan e RRQeR iftadkSlilh Qe pleRE £a@B vid LM GBS conllifh. GO I98A! SO
contains a mcro air filter in a base ifg. The mocro airitilter
i nt er f ac 8wt thif camshads r punp 638 inside the printer via a hose 639. This

provi des filterﬁ_ﬁ e}ir to the qpri nt heads to prevent ingress of mcro
particles into tRAEETRTHRE P97 Acoresus apstaiiplay aHeght "t atetpine serling og t he
pri nt headombzgidcaspplyBipsd (¢ Goip eeaitki dagridgbl 627aTHis dxiel €7 Eonvdets d Nglbdvaheelpwttiohi dge,

the oper ati.QRaknelild & Qbindd G Mg Gial holes. A molded housing 682 surrounds the glue
wheel, with an opening at the front. Pivoting side moldings and sprung outer doors are attached to the
metal bracket and hinge out sideways when the rest of the assembly 673 is thrust forward. This action
exposes the glue wheel through the front of the molded housing 682. Tension springs close the assembly

and effectively cap the glue wheel during periods of inactivity.

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

7.2 PRINTER CONTROLLER ARCHITECTURE
The netpage printer controller consists of a controlling processor 750, a factory-installed or

field-installed network interface module 625, a radio transceiver (transceiver controller 753, baseband
circuit 754, RF circuit 755, and RF resonators and inductors 756), dual raster image processor (RIP)

DSPs 757, duplexed print engine controllers 760a and 760b, flash memory 658, and 64MB of DRAM
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-57 filter is effectively linked to the life of the cartridge. The ink
cartridge is a fully recycl able product with a capacity for printing and
gl ui ng 3000 pages (1500 sheets). Referring to Figure 12, the notorized
medi a pick-up roller assenbly 626 pushes the top sheet directly fromthe
medi a tray past a paper sensor on the first print engine 602 into the
dupl exed MenjetT"" printhead assenbl y The two Menj et TM print engi nes 602
and 603 are nounted in an opposing in->fine sequential configuration al ong

t he strai he paper 604 is drawn into the first print engine
602 by in?%gaﬁgfpuatﬁgmg:f’%rﬁ ick-up rollers 626. The position and size of the

paper 604 19 SeRRaduaitl, Lldor BhASL MLALINGE BIIRICER ol P LY Sk, P 1t o

simul taneously to al short est ap er exits
t he firstuchpsynsesTot, spisgs h@h@mﬁ@ 66?32°fttrms@cl§gwraﬂe§feqe L&Ps p@vﬁéﬁ@ddékdsmﬂdspl ke

wheel s ( alyh@re@esaheag ﬁshemtaa@pxﬂlmngp@la&ﬁmx&astm 1t ¥4 of A Gled B PbrfPihant
rubberized r ese s cont %é-ét he wet' rinted surface

and cont |$?ﬁ°éﬁlpgrp?88é’ﬂ°r?ﬁﬁ%ges§‘ﬁe@ie %’B'ff’%fnﬁtpé"cfsﬁoé OREPiGRT BTIF BRR AN ngi ne
603. Ref ewonirdllgrs 7@ e agiphesed Rridhds 632a, t he paper 604 passes fromthe

dupl exed print engines 602 and 603 into the binder assenbly 605. The
printed page padheldi RSPywetenizeandsowpnress pagp ddseriptipre ¢l thasdrageardter wiompresied i br ous
support rgbd Mm@c@p&rt Qﬁgmer&x@mkreexaaﬁhse dihetshing ehlﬁﬁp%/@%giggs And AofRoent ary

action gluye vabl e axl el gl ue assenb is munted to a

net al sup‘ﬁﬁ’i"?tnb’?‘ﬁ‘ﬁ’ﬁ‘é’t 353%1“131( times (i, r%r‘?ﬁﬁ&?tpé%fs P‘Fro‘P%ﬁ?)dTlFod“PlFﬁeérPf%‘d’ég% th the
power ed achiellerd frine bah Gieasfs sikyt sagitthdsusipf a canshaft. A separate notor

powers this canshaft. The gl ue wheel assenbly 673 consists of a partially
hol | ow axl e 679Tixinasterzprintengite cogroia i flaicergyols fhe papehtengbmgd suepipks inkhese 641 fr om
the ink cRpitbchidOam@e hastdr ﬁcmkﬁanﬁﬁl%nﬁ%ﬂﬁg@&%mgl ue wheel, which _
absorbs adhesive by capillary action through radial holes. A nolded housing

68|2ds urrounds t fie @&uﬁonm?&l flashWhdirldry2938 ﬁ@mréen?ﬂa&e tohgof ﬂth@flsﬁmgssai 7\k50%1&dngdsi de
nol di ngs n uter oor s, ar attache 0 a racket an

i nge. out P TRney gl St et o e dsf%lgﬁww%wngof’wst forward.
Thi's acti on exmsp%%esgcpes@bg %%ﬁ&%pf@aﬂ&%@ Joge%{;lgeﬁn seibd) SorlR eg? housi ng

682. Tension springs ose t and e ue wheel
during pewnd biebapst Cﬂicﬁ%i“? &F infesrajsd 11{41@8&1?@@1{0116’0%1%&%65 é931¢&ﬁfb°%ﬂn@1€g$ G@ wheel

assenmbl y &éd, 758 ¥@niiss @RRALASE 193) 89 8roVigddlih § Mpara® RO HiP 6 i defuRft Si de
(apart from.the %*Hﬁ%y sheet of a docunent) as it |s trans orted down into

the bi ndiAFREES B EBATAe SHCGRIREFEIR NI e B net page

pri nt er oeladtsdal field-sdord i Rdsis mexﬁonaﬁsmnﬂ rhelzkzsﬁgbxp(ﬁ@ms BRAM7H0 jis aiBso off-chip.
factory-ifs ;?HL Ge WnirotlehSkSsl Dkl k interface nodul e 625, a radio
transcei verEJ tr‘%ngcéllﬁ?/égr coaﬁté} % ms%gl%Abaseband circuit 754, RF circuit

755, and RF resﬁ@ﬁ;e%ro% n@ﬂgk Ilm&tng)ﬁlﬁes7é§)xm QHﬁéd Eﬁ§%1%\'ﬁdlhé%ﬁ) lﬂﬁv%ﬁ(sor
(RI'P) DSPs 757, dupl exed print enql ne contp lers Oa and fl ash

menory 6 5§e g aS 6%3’138‘?“%[{7‘%1 compuiter or network mterface 752, Netpage network Internet
interfaces include POTS modems, Hybrid Fiber-Coax (HFC) cable modems, ISDN modems, DSI.

modems, satellite transceivers, current and next-generation cellular telephone transceivers, and wireless
local loop (WLL) transceivers. Local interfaces include IEEE 1284 (parallel port), 10Base-T and
100Base-T Ethernet, USB and USB 2.0, IEEE 1394 (Firewire), and various emerging home networking
interfaces. If an Internet connection is available on the iocal network, then the local network interface can

be used as the netpage network interface,

The radio transceiver 753 communicates in the unlicensed 900MHz band normally used by
cordless telephones, or alternatively in the unlicensed 2.4GHz industrial, scientific and medical (ISM)

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

The printer controller optionally incorporates an Infrared Data Association (IrDA) interface

for receiving data “squirted” from devices such as netpage cameras. In an alternative embodiment, the
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NPAI 02SG -58 657, as illustrated in Figure 14. The controlling processor
handl es communi cation with the network 19 and with | ocal wireless netpage
pens 101, senses the help button 617, controls the user interface LEDs
613- 616, and feeds and synchronizes the RIP DSPs 757 and print engine
controllers 760. It consists of a nedi um performance general-purpose

m croprocessor. The controlling procesgor 750 communi cates with the print
engine controllers 760 via a hi gh spes&':l serl aI bus 659 The RI P DSPs
rasterize olnels tions a rinter'
corrpresseﬁ&glésge o@?rgl{e%%?m %ﬁ? gjr?mlmr?eonc“élntro E)O {)a tEf?‘,"peﬂ‘f’thers and
prints page inages to its assom ated IVEn] etT"' prlnthead 350 in real tine
(i.e. at pyar 3QapeEesndhoPrARLE) - The dupI exed print engine controllers
print both sideg, of i nast er t en

control | er 760a;z:’)g%r?tlera}]é)aﬁnﬁ&%SSGer 7%{133% %t %%gén%vf: ?fTQ%& Tont tSE%sge AR "‘g‘!ﬁ%e i

conj unct|chltwsﬁépﬂm1?%m@ﬁ‘@m%ﬂ66§Paﬁd t he |nk cartrl dge QA chip 761
The printer contyoller's flash menory 658 holds the software for both the
processor 750 antf PHid>epizyseph P"’éﬁd‘?/?léﬂpf“”h@dé‘ﬁ?ﬁ‘is@iﬁ? BT ppat BaseTRhs j s
copi ed t omsimiprca@MBLEs 66F campriedipabd ARge iﬁhﬁenwi}oqas S%le&%y DRRSbAnde and

digital ranscei ver, and . baseband
circuit %ﬂiﬁégfgi{eﬁé?{{m gegggggﬁgp%a%er%gfeﬁarfue PES njih E{’S 7 ﬂg?yéz%%g ORISR RE

c onponent iR numbier of yserized Haggh epnRR eensgb rve stoted ingnthoiyn ki stategy AGlpada ke

provi ded goRni@ll$ fRADEM iliEotMleR radtbing T i@k K i nterface nodule 625 is
separate, since netpage printers allow the network connection to be
factory- sel ect Biteoar tegbxd ifs @leqapecbscriplicasdie AREAZEY 1065 SondhdhelotBor KidGEIMOI t
(64MB) DRAM rin ne cotrollers 760 are
provi ded | nalgg’%(éﬂrigtbg I%%Y mpr% &%ne%iggﬁ 1 Ae ‘?’/\hbcrh%% éll‘f’cmﬂ’ffasu‘fdé’%g%% are
provi ded,ima&ch provi di ng a netpage network |nterface 751 and optionally a
| ocal conputer or network interface 752. Netpage network Internet

i nterfaces i ncl URFdPTEESFERyIsela 96 the pRAsdipaeerpHss GE%S%CWW@S%%@@WWB@I@% | SDN
nmodens, DBSlper madEnh tagaadoeaslmetpegetmmmebna&b&mi Bitd] 4n€ Bk danebnREXdr QR AEHAL | ON

cel | ul ar SGEhY . el ess. local |oop (WL)
transcei vgtem(r?%ﬁ(?e[aEocglmlS ﬁ'} acesredlnrllcf ?@msﬁ%ﬁ' ilvi:id (parallel port), 10Base-T

and 100Base-T ’Eﬂehﬁmskcesééﬁ%@pgsep%?ek%-gm E%e'%még%?% k8 Er“%c{ ?Am Angd various
ener gl ng hone net wor | Ntert aces t er net COFFI’IEC
avai | abl €oURIFHE ’é?é%?“’g@’cg%F%m’lfeh%ﬁ‘? storse the eempresyed page miess ﬁtlfél(’f:fémn%n be

used as thesueiipage eﬁﬁﬁsmaﬂﬂpnﬂﬁn@wpa&e PaéEhgpaﬁﬁdilla&i FriBRSea) elgﬁ'eﬁ bgcééa i is
conmuni ¢ in the unlic nd norma used by cordl ess
tel ephonesf?r i TR e tﬁrve?ﬁﬁ%klg‘fcg%“;ﬁ FAHIBYE 2 “industrial,
scientific and nedical (I SM band, and uses frequency hopping and
col i si oy et ecpiENcRERIORYdiER Nt erference-free comunication. The printer

control | er optl ARGk XudahfR RN ALS S irfhe oPhl AP a2l BudRORE Lkt aeigh DY

speed IEEE 1394 serial interface 659, a standard JPEG decoder 763, a standard Group 4 Fax decoder

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

and a custom interface 768 to the Memjet™ printhead 350.

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

The first stage of the pipeline expands (at 763) the JPEG-compressed contone CMYK layer,
expands (at 764) the Group 4 Fax-compressed bi-level black layer, and renders (at 766) the bi-level
netpage tag layer according to the tag format defined in section 1.2, all in parallel. The second stage
dithers (at 765) the contone CMYK layer and composites (at 765) the bi-level black layer over the
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for receiving data "squirted"” from devices such as netpage caneras. In an
alternative enbodi nent, the NPAI02SG -59 printer uses the IrDA interface
for short-range comunication with suitably configured netpage pens. 7.2.1
RASTERI ZATI ON AND PRI NTI NG Once the main processor 750 has received and
verified the docunent's page |ayouts and page objects, it runs the
appropriate RIP software on the DSPs 757. The DSPs 757 rasterize each page
description and conpress the rasteri z&88-page i rage. The nmmin processor

stores each. coppre age_inmage in The sinpl est to

| oad- bal aRcE™s E@T"Ff@ﬁgl( %é%sT]}e§eS?15’“ﬁ bé'lleq%%%g tiap g?"i‘geéeda?“m@éﬁuaﬁ“ﬁc} @ page.
The DSPs anfoaprintinesonhie Maypét™puisticas BFICEa ant ofdndbilkear Mosnefiizes line buffeiskeer | zed

- pages can, i gengfal, StQr j HEHP _Thi s strate onl.y.leads to

pot enti al t°§_poglr% S%l_p U]%I L zg]%i %%J E:e_ r a%%(g?i-g%n%és (Esfﬁg%feq %tcd&lﬁélﬁlfhsl&g

Wat er mar kiixpiag) to the Mepiet™) printhsered 56 sis the pyntlicerhintarfase Tedst eri zed to a
contone-resolution bi-level bitmap which is |osslessly conpressed to

negl i gi bl e si zeWAHHSSKHPICHING 6heifs putfollern 768 R Wethisr wésRdufhagen 4 filfsed The

i nfrared dhfighralicy @y @k stRRrofifed Vil sHaRg @in€ 8At 8ikias 71008N e bRAGRitays, at a
density of out. six per _inch. ch t encodes, t pa I.D, .tag I D, and
control Brdhe o Bl Bt e BRuR e R it FuRa e atiea Y ng
rasterization apgd ShoLed. Lo Lie E&PNRLESS e, ' | 0. processor
750 passes backitdﬁ%aég_%agg_gn%ges_to tﬁksﬁ%%?g§%§9§F%%Fggﬁﬁk%g@d%

cont r ol | &g ppppsionzad fngsrgipeltrgiontientegthe Rsintherd 35050r Slpwersed etk besdibprds sed
page i magentiofling th8 stbpPEratotdi@ITBIGYs. and starts the page expansion and printing
pi pel i ne. Page expansion and printing is pipelined because it is

i npractical to biter®: anrsiemtdf the ndtiage/Bridsir-thearwe brifChddioed Rclp@ge 30 Magepdges MeNOry.
7. 2.2 PRINT, ENGLNE :ﬂ%ﬁgﬁ e RAYe I PN i i ne of
the pri ntdégngl, nel}%otnt roller 760 cc?n‘%iqsljt g’égﬁ@g‘ 'ﬁl%ﬁgpgs'%%%%g ?@E@ﬁlggﬂf seri al

i nt er f acel26%osiongotdhepigage grinmets e pEYeIeingEach pEnts ¢ wiel pepeep g amgtbedecoder
764, a Cusérodinbidioh bOBEPIE BIPR Eivi b ik Wake of 002 kifz. ThiSd RINA@GreONNGHBN (066, a
line | oader/formatter it 767, and.a custominterfac to the MenjetTM
bt | nt head 3858 rgrenpt dilieig P pineGh ol Pl et Bdienes ¥ Bt doub e
buffered nmanner. While one page is |oaded into DRAM 769 via the high speed
serial inferfacg Badudlg Previously |oaded page is read from DRAM 769 and

passed t hrough {he pr nt .engf ne controller E_i eline. Once the [ﬁagﬁ has
finished printiNgp*e® tHECTLEE Gl rosgamese ‘ﬂ??eﬁ’l“’é P PEPERHGEREF 2Sage i s
| oaded. TFhgofts nStagstaigegeofithtiiempicpeil usres, endphareension tusero6F othbdemail systems

JPEG comyi63sadi O ﬂpﬁtegé{ﬂﬁﬁﬂ R&iborate e@ﬁéﬁﬁs?ﬁe’%ﬁ.( at 764) the Goup 4

Fax- conpressed bi-level blac ayer, a ers (at 766) the bi-I|evel

net page tag | aygich A%Re Wirhe £1Righd i@ witRe ik Qéred syslh, iaAEH alb knSGED 1R Qysdm?2, al |

in parallel. The second stage .
P by their nane, Wﬁc may or mayqlot be unique. Netpage e-mail is usually 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. Similarty, when an Internet user wants to send e-mail to a netpage user, they must specify a
netpage Internet e-mail address. The netpage network is known by one or more domain names on the
Internet. Netpage mail gateway servers exchange e-mail with mail servers on the Internet, and in
particular receive Internet e-mail addressed to a netpage domain name, Each netpage user is given an e-
mail alias id by which they are identified within a netpage Internet domain. A user’s netpage Internet

address therefore takes the form <e-mail alias id>@<netpage domain name=>.

E-mail is a core service of the netpage system.
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dithers (at 765) the contone CWMYK | ayer and conposites (at 765) the

bi -1 evel black |ayer over the NPAI02SG -60 resulting bi-level CWK |ayer.
The resultant bi-level CMWK+I R dot data is buffered and formatted (at 767)
for printing on the MenjetTM printhead 350 via a set of line buffers. Most
of these line buffers are stored in the off-chip DRAM The final stage
prints the six channels of bi-level dot data (including fixative) to the
Menj et TM print head 350 via the print héhd interface 768. Wien several print
engi ne co froll rs 760 are used in_unison, such as in a dupl exed

confi gura W"T&F@"E?’WWHP%H via a shared |ine sync signal 770.
Only one print Bibispriicarign psor girfaretlion iy illsteted segcelieriion ofdepapyisiolee®pi n 771,
gener at eScolnfiéndl abrB%s. BYBEmEMGRM indiéfles ARt Qe tafper DHRATs ﬂrinfé@ as alldgt Bf thélise€NQi Ne
controller 760 cont ai ﬁs a Iomgbsgeed rocessor. 772 for nchrﬁg 8‘1 t he
page expdl S ARECPERHE FTRE PIPE PHE LB R G /Y “”’f"ﬁ% prr He via a
| ow speedmslmlq @inmings separ8gd ‘temldshe&z(dhl, rrld1C4ttmnglattameomtoabpwpmﬁmwmnmﬁmuseﬁ76 I n
the 8'/z":;Vgl8l BhSheRf o bOEdaL &@Q@gh%ﬂlﬂﬂe%mm&dﬁ?m&;y‘@be?%@&ne%&&h&%%n%@cr‘
prints 30 Letter pages per mnute along the |Iong dinmension of the page
(11"), gltl}ﬁyﬁg’lcéllﬂlﬁﬁéllfﬁ%@‘défff%t% kHz at 1600 dp|. In the 12" versions of
the netpage pripte the two .print englnes. e rints 45 Lett ages per
i nut e, o ot B PUiED S B O SO RS 4 PHBES ot o of
10. 2 kHz. forfis d¥ngurhdnts @ontait @mted informagioh, anvivélias nontrimed butpesrvdiich nay bk pegsercyale of t he
Menj et TM g, 't@trJaﬁétdfurﬂYép it LGk %Eh@ﬁmmd @ahgnn @Mﬁ%beﬁ&.ﬂg% abhl
ELECTRONI C MAI L Net page el ectronic ') provid nessa ng
servi ce Hitufseh a}ﬁ%m&g’éﬂméﬁldg which cagy b§6‘ “edslabbélﬁfl%ef ﬁé@’sra@yéie éh%ﬁﬂrg‘@

I nt er net RaMBpdt neSRQhiSm. BN alby vkl %Sis@i@msw%ﬁ&n @bcu@bAe fvhi€h RBkitdin §¢ﬁsﬁcerrs

net page. aarafiasias Seomienn iy e 3ttirie SefBa et vtel MianeSENEEs |00
to the sysuend mwpltchtsmrGmmeiocummemaxmrmﬂnwayuhhmﬂo@@uqhm magzindgiseldaige

e-mai | i syl Wadds Yor adRRSSS %Qstebsy exﬁﬁlnéféhlxﬁlgu@m% Fbrt® R allsb He prd- Q{nte@X anpl e
fromthe gI obal |ist of netpage users or froma particular user, |'i st of

cont act s. Beluipg. foreggmnle, ﬂﬁbﬁﬂﬁﬁ TR engquptered RereperEd %"ﬁlr‘r"ﬂ}“ﬁ'ﬁérﬂ’@’ gyt F‘&‘Fsenarres A
net page U@ e gGitialed yn-toBEby 4 ndpagecpringr inlkkédspansead vepeqicity Taaapdaise dmﬁmﬁge

user's unj n t er net
Leor theyﬁlﬁu%gs s no‘l’]\ba% %erat%ﬁi Qrftg&?flj] ane%ﬁ%gtpﬁma R gp%ﬁ'se ?cg[{@} %qaésﬁ Afhd Jén o

| nt er net shevera aﬁmwglmmeréé?ﬂdaéemm form B91ga pst-erifes dgguaent PR apd mrspsop@m fy a
net page lpiponet e-mail address. The net page network is known by one or
nore domain nanes on the Internet. Netpage nail gateway servers exchange
e-mail with mai Netﬁagfsmeﬁch aficibe inl Niis@r iRedface A6V ade rﬁlrﬂaaadetsdnsul tazrabftﬁaahgee

I nternet e A cfyou Sed ct%n u?‘vartll%{.llsplfj 5 ogoleme tlealil s W]Jlgl has gﬁulnﬁa‘gsﬁyle

gl ven an lgoumil Pa I"as I ey are | Wt a nhe page
| nt er net difGwvatiag it Aomg@roﬂ@mnéf page in Figuss te theseqpdyde digedt informafiarr Q4.1 vakiad¥s t he

f or m <e- NBddmaddal 988, ikptlCHEAHR 864 858N HOPTRbA SRR Zzable commands 998, and text hyperlinks
or hypertext links 999.

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

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

8.2 E-maIL OBJECT MODEL

821 E-mail User
The ¢-mail object model revolves around an e-mail user 1000, as shown in the class diagram

of Figure 46. An e-mail user 1000 is either a netpage user 800 or an Internet user 1002.

822  E-mail
As illustrated in the e-mail class diagram of Figure 47, the e-mail 1003 itself consists of a
NPA102SG



E-mail is a core service of the netpage system NPA102SG -61 8.1 USER

| NTERFACE DI AGRAM NOTATI ON Each application user interface flowis
illustrated as a collection of docunments |linked by command arrows. A
command arrow i ndicates that the target docunent is printed as a result of
the user pressing the corresponding conmand button on the source page.
Some connand arroms are labelled with multiple commands separated by

sl ashes ('i i ndi cating that any ofé-of the speC| fi ed commands causes
t he target msnt rinted. Althou e conmands na Iabel t he
same con 5% 100 e by PR Ml PGS B S e

appl i cat i ol it @ﬂlmdmthe sage formp drtiteindomp@ed] msltif ingupshd fyalieseds pagtbpage docunent s
and netpage forns. Docunents contain printed information, as well as
command but t ons Ewhirety watanbéiciph ik S84 (Higrret He toagtherr withoany evepahes of ﬁwrmm

i nfor mat i os.Qkh afRRRnOt fEked 3Gk hOR-of FQFIFE and Hayd9GHdW Qb tﬁecromh@}ﬁ ). | i ke
normal docunents, also contain input fields which can be fi Ied in by the
user. They pr ovmﬁlﬂseid@emsysﬁm -thil i alc-matBiiser 100G Ui arbVByhaAbes B redifientsStoad SO
useful to, distin UIS ocument s LGh cont ri.c. formation
and docunent §’yvﬁwc C tsgb gop%%lmﬁ‘?cop’(‘rraeflf’ wg glalf.eln()t D }ga‘dg%? oF Wl t’éllbq

i nteractlwoml\méfwlfrwmm@md and an appl i cation. Generl c docurrents may be
pre-printed publications such as magazines sold at news stands or
advertising posTeresmadheosnbiFieabipg %efw plyays porsated frqmpdigite! iglalp toxt tg pppprst
pre-pri ntmalr,operdtmwde -Gl sy§t@is v@xamtemﬁp&aﬁ@ﬂid@wm Fuel AB-nRN SRR &IRA i n

pre-print ubl e ener at ed
on-t he- f I]gte%lgt andlms eam?me thepres?DYanon (}lﬂ"ﬂrm@:'soX 8°rr11%séue g%tg‘ae?e%a%e TEgEs ltaUser specific

docunent s and fl“ﬁér tﬂﬁaﬂaﬂagaﬂi %nk}yﬂag%%r»%c%qu% bEIIﬂQhe sL:lXieleﬂd ﬁle'?%ép%ﬁtggo printer
in response to user reques] Fi'gure 44 shows a generic document 990, a
generic f@PW@‘QEmel‘&CS&%fé‘Fd‘%‘ﬁ%l fic docunent 992, and a user-specific form
993. Net pages which participate in a user interface flow are further

descri be%?g ab tract page |ayouts. A page |ayout may contain various

ki nds of Qach of which has a uni que style to differentiate it
fromthe other s C‘Ngngs‘!‘i‘&ﬂh DAy, bagegjiuieted dn ‘Elﬁséféénafl‘?ﬂ’fllﬂﬁ)elﬂfl?ﬁi‘@@lm@ﬁ%ﬂﬂlhﬁ‘tl on
994, var iddsd &agrtﬂi‘lfoDFigﬁ-Ei%nprQQE onltﬁﬂ)hkﬁrsfdeﬁhldﬁnr@@%ccﬁﬁﬁl’éﬂﬂﬂo et ds@w $1aiBO7

draggabl e commands 99 t.ext..h rte | inks 99 When a
user intertace fi o Cmgb a%o (éfrt\heisfpnlley °0 can ltea fPrexa IX %’r{’m%f:"ﬁlﬁlznt whi ch

is dupl |@@F@d€1¥@r§qmmtwwlﬂlbdfaﬂyh@me GGI!SI i nes | n aI I but t he main di agram
which defines it. 8.2 E-MAIL OBJECT MODEL 8.2.1 E-mail User The e-mail
obj ect nodel r eVRSI%E Y FrEAHARY A¥nRsr efgpmed feldgrs %bwlﬂma%wew&mlqlﬁ, fheithen 355

di agr am  mdnfmllg tdp@ anliGnové¥aceBredBinhils USHB bethO Goldess, @iatshidte Aol WRABGR otiseE <300 or
an Inter nn?atﬂ corﬁaeclrs (mgud%ng 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 placed in a predefined "inbox"

folder. All e-mail sent by the user is placed in a predefined "sent e-mail" folder for future reference.

Each folder has three delivery options: "print all e-mail", “print high-priority e-mail", and
"delete e-mail once printed”. If a print option is selected, e-mail messages with the corresponding priority
are printed on the user's default printer immediately on receipt. If the delete option is selected, e-mail
messages are deleted from the e-mail folder once printed. Otherwise e-mail messages are held indefinitely

in the e-mail folder, i.e. until manually deleted by the user.

8.24 Contact List
Each user has a list 1012 of contacts 1013, The contact list 1012, as illustrated in Figure 49,

provides a more convenient basis for selecting e-mail recipients than the global list 823 of users,
particularly since most user's contact lists will fit on a single double-sided printed page. The contact list

also provides a basis for ignoring unsolicited e-mail. A privacy option allows a user to ignore e-mail not
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8.2.2 E-mail As illustrated in the e-mail class diagram of Figure 47, the
e-mail 1003 itself consists of a NPAL02SG -62 nunber of pages 1004. Each
page corresponds to a netpage. The page structure is |ogical because the e-
mail is delivered in the same formthat it is conposed, and it is conposed
by the sender page by page. Each page contains digital ink 873 (Figure 33),
together with any nunber of attachnments 1005. An attachnent is printed at
its point of |nsert| on, and may over f1%w onto the fol | owi ng page(s). The
sender 1006 of t is an e-mail user 1000, as are any numnber of

reci pi ents'fmfbfﬁemﬁ %fﬂl?ﬁwcf”lés&l pi ents (CCs) 1008. Blind copy recipi ents
(BCCs) are not t, can. qb tr|V|aIIy
accommodat ed. Tﬁ%‘e‘?h%ﬁ%a&%éﬁn%ﬁ&gﬁloﬁé&%%éupsl?gm Wltﬁl n\%}ﬁ C%Yath 4 vti‘r/gasg S€&nvert ed
f rom di gi ®alsivglakontast 10&% for the rerappiont taddrfismgewtsp'eg erpib apdgpntiellios thaid¢livay of ens

whi ch donipdonilige®@tll y support digital ink, such as e-mail systens on the
Internet, and to streanmline the presentation of mailbox contents within the
net page system Gtagl lflay {idnBeiees ReBritdin @ﬁﬁpsaanhibgln ipdividual doyitadtd @@ 2QPOmWNBLh
al l ows bo h ts t trol the tinmeliness of its
del i very. lgeénb%mgﬂ%gnp? a%(‘:"%)ﬁr;asr?gge rfGOm‘mqlStﬁtéé?tgtccurrul ated in the user's
mai | box 1010, ill ustrated in the nmail box cI ass di agram of Fi gure 48,
printed ogfizhe He®ed Gsdi€fsqul t printer, incorporated into the user's daily
newspaper, or aﬁythegceﬁmla&%g@ B otﬁ%% i koG AL, €3k, $6) BE] pach@l o FEATDI €.

to print high-priorit eI on recelp " ow
priority iedinigdel users e T@%‘@FGWV l’étrléh’tfecoaiﬁyldwﬁmbﬁeﬁ’oﬂwhmmw feblsad drascep01 1

Wit hin thepsmil box 1010, and either nanually copy and nove received
c-mails 1003 between folders, or associate a folder with one or nore e-

mai | contacts (including e-mail groups) to have e-mail received fromthose
cont acts &3t onaEmplUsgrlnireresc: in the folder. E-mail received fromcontacts
not associated with a folder is placed in a predefined "inbox". folder.

Al'l e-nuid.3.sent sénd E-hailuser is placed in a predefined "sent e- mail" f ol der

for future ref eﬁﬁﬁﬁﬁsenltz@s‘ﬁﬁ tﬁeqh@%g tlﬂﬁu%oﬁﬁ@@o@ls@é Flg‘uﬁés%z%% i e-maA bl @l |
e-mai |l " r|nt hlqg Ihsir|or|t e- na delete e-mail once printed”

If a pr i rif Eﬁf}t“ PEHe B Epdepsame alﬁm SP??&“@% #Jasl. fipqeribersprders ddeptity tﬁd‘ﬁ?ﬁ“ng
priority froaf e fHhinsd &dreqiast tH@-nisfl €SI e b-aiail for sl refuested biTpredinh @del/spedificr ecei pt .

- | 1 oredug> SRk 8 ok 35 655 B i KRl o pelRE SROEE 12000 Sk Pl MRS | nF 1y
in the e-saerifled fQy Hepther jhand, if theteiohail fermuia Fdayestgb frenp g hb‘y pfegh,eth@sthﬁr recifierP is4

Cont act  Linfdowkahs 188 Sihnkl b8 $he Forinl Ble udeDtheést Yeci§SANMERCIS redPilm berdRBcCARGt |1 st
1012, as jill ust rat ed in Figure 49, provides a nore convenient basis for

sel ecti nd’ &%rm reci pients than the global |ist 823 of users,

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 54), which lists the user's contacts 1013, Each
contact has a <To> and a <CC> checkbox 1022, 1023 as well as an <e-mail> button 1024. The e-mail
button elicits an e-mail form addressed to that user. The <e-mail selected> button 1025 at the bottom of

the page elicits an e-mail addressed to all the users whose <To> or <CC> checkboxes have been checked.

The e-mail form initiafly consists of a double-sided page. The front (Figure 52) contains fields
1026, 1027 for the names of recipients and copy recipients, for the subject 1028, and for the body of the
e-mail 1029. The back (Figure 53) contains a field 1030 for continuing the body of the e-mail. Any
recipient names (or addresses) written by hand are converted from digital ink to text for lookup purposes.
The subject is also converted, for presentation purposes, as discussed earlier. The body is retained as
digital ink, to allow handwritten text and diagrams etc. to be delivered in a uniform and expressive

manncr.

The <add page> button 1031 at the bottom of every page of the e-mail form adds another
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particularly since nost user's contact lists will fit on a single

“doubl e-si ded printed page. The contact |list also provides a basis for
ignoring unsolicited e-mail. A privacy option allows a user to ignore
e-mail not NPA102SG -63 sent by a nenber of the contact list. A user may
create any nunber of contact groups 1014 within the contact |ist, and treat
a group as a single contact 1015 for the purposes of addressing outgoing
e-mail and controlling the dellvery ofé4- i ncom ng e-nail . C}oups may

t hensel ve ntain_gr t vi.dual. cont.ac S TaY be
Termbers o ou1S- F&% Fﬂa%egt ?hg ljabn’xaﬂas WeﬁlF rﬂae aQ(g 1;;011%1 age 1% Bnqteéiv% tt ﬁlg 81}&[ %fml I €itsel f.
8. 2. 5 Bar #dditionakage ip JogirallRlinkyd o fl!@hi’agmaée@e@ﬂhwghsearﬁmgd:> ot 032 av tire kaviomvaf

cont act s, evaryBeR ks I Bdre %e%opﬁﬁe e—ﬁﬂ%n‘(h&lyﬁl} 5iddS 8t dbAided | {55%.3 barr ed
user list 1017 recor ds indivi %Eafge rom whi ch the user refuses to accept

e-mai | . 87§ PARAFRT (SSpRnF dpage rempygd pndralspauent pagey 1iewy. gYRE s ng

t he out godlesgthe zapph bladkgagnidQ24) td ke thepape st cbeh, @fdeskid) . The e-mail form is
al ways printed with the sender's nanme already specified at 1021, since the
sender's i dent i Eschpgntédreovetl forfcormstonds tpenpamedniibnyegibsiniduénessof wdhlis f or m

| f the e-fBiaded b Hsdndert SAMESELHA B¥e 15}[11 s @&oﬁof@&% p%p%ﬂcg . mai%asn@lnl >

button on some page, then the e-mail formis prin reC|p|ent S
nane 1007se’éﬂlfﬁ‘&d © SR SEAN- £ RRY> DV ran bt rely ”1‘1%?}1‘*&‘1 fndisens The Ff%ﬂd?fd oA i s

r equest edvuftsrometdiepapedfthepagé fori pods inhlﬁerl&@:@lopth@eﬂhaﬂ fBrm, EDAESPOMIhe & hetvs- | ef t
blank on ffiGdadle ol Bl and M lonPBE ! Loke Hhrak SR Len MBS EEHPT €N D OTE The

e-mail ca e sent user SO pre- address "arees f orm by

pressing the <erfRid md LeGRRIRACLSF DlilR0 ANeuilE A @arp@q&u ktm@m cits an
add recipients form (Fi eﬁﬁr?e ; 4)C§ﬁmh| ch |stssutjhe usgr s contacts 1 6|13 Each

cont act HRYB Oemavs Lecpichts, af“bﬁ(":t‘ﬂ"tcﬂ%gk%ﬁﬁm‘id’?@“ Piqyess s eoryef the gmaibiprmepithygi | >
butt on 10Restruckhoat text peoted. button elicits an e-mail form addressed to that
user. The <e-mmil| selected> button 1025 at the bottom of the page elicits
an e-nmuil addr eSkeethttich> hitfon 1038 atithe pgtomind sernxiape atprhex GCrurchiaselkdtiox @shehave

been checkgt enlldPnbs B dodf. %J&iu@hhﬁi@ls'réﬁn&é&ﬂﬁﬁa%%n&' p.e-si ded page.
The front (Figure 52) contains fields 1026, 1027 for t e nanes of

[ﬁCI pi ents and Aﬂkﬁﬁbnﬂ@sgemrem&&nanéaﬂf acfdl?tﬁto%é?}r@@tto Qe@c%ﬁmﬂdgcg%agtg&l%xﬁehﬁn@?y of

e e-majl contains a fie or conti nuing
t he body 8?"]’?’ ecaéw?rnﬁl O?anﬁﬁ?g ngbc‘i P Sﬁ%"“’ﬁia?ﬁﬁ‘?”(:%?geaddr esses) vvr| tten by hand
are converted f{“ rgagd xg,: élglts> bﬂ%on 1934{ a%%%ent B the re(%:k uegtsip gpgsrec pien eﬁ% bject is

al so converted, entation S, cusse FRer e body
i s retai N 487 atfhfgtPR %flthelﬁrﬁkPagf o t@lerwaWm Pltftdémedpeekts farmd 03%i (Bigwraé®, etc. to

be del i vefifithd BsuBjeddninbio 10230430k BIEPHE iBJeMCof 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

additionat recipients and copy recipients added.

The <send> button 1035 at the bottom of every page sends the entire e-mail. If the name of
any recipient is unknown to the system, then the e-mail form is reprinted with the offending name printed

in red, together with an error message indicating the problem.

If the name of any recipient is ambiguous, then a list of matching users is printed, each with a
checkbox allowing it to be selected. The <e-mail> button at the bottom of the form reprints the e-mail

form with the recipient names suitably updated.

The overall e-mail user interface flow is illustrated in Figure 50. The e-mail recipient

excepfion user interface flow is illustrated in Figure 51,

8.3.2 Receive E-mail
E-mail is received in the form of an incoming e-mail document 1040 (Figures 55 and 56),
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manner. The <add page> button 1031 at the bottom of every page of the
e-mai |l form adds another NPA102SG -64 doubl e-si ded page to the e-nai
form Only the additional page is printed, not the entire form but the
additional page is logically Iinked to the original e-mail. The <discard
page> button 1032 at the bottom of every page discards the corresponding
page fromthe e-mail (but not both sides of the doubl e-sided page). The
entire e-mail is reprinted with the di%car ded page renmoved and subsequent

pages, if &%ﬁstgo:/eg%z}égstmc %cglenha%%co €S dmﬁngr%@?ﬂ% O]}lel' gdded to make the

page count EVEh cessary rin Bf responds to a

separate e Ml | NSLARCRue 181 WihOLy a§%§ev<3iy p\gﬂl el St dawm%ﬁté&%b%yat he

sender's nane, date and tinme printe
e- mai | ha@tas@éﬁma%&ﬁf?(Flwsé&ﬁmdtﬁb@id@@ﬁci toalgeaﬁﬁwer qﬁtf@erpsymm& apd wighethe be

easi |y nmedBjgct eedifihe sarjebt SRR incorhiAG c-5rkid BalaE "i5 Ripiyd: Paddddut § RERON every page
of the e-mail formprints another copy of the e-mail form corresponding to

a new e- mail i fist<adeo aBotutort a2 pxro&hgésrualoutgﬁni et fenpydeada e e@lidr eﬂ _
further apduaenl LAASPEROARN hsieTeXienl Ind iR ShESIPT ent s>, <copy reci pi ent s>

and <subject> fi eI S can be struc out e pen to renove recipients,

subj ect text, efg <fIRgdSRibDica3 BH&&&%Q&MQ%H%&Wn@Fem%Q—E afd PR he fOrm
with the tru k- oul%eeggjfﬁgtttgnoved The <attach> button 1033 at the bottom

of every '§°ére t TIFoZRe eyt Vilh Farardefe’ addsdps apeie e bEY t he

e- mai | bodyhe infhreingahairieal@-copidd to the bade pftheiugdinyd-infil. t he att achnent i ncl uded.
Addi ti onal pages are automatically added to the e-nail to acconmpdate the
att achnment . TheTheatferser rerntagtsmbuttonBi4 treatds, h ekt pgntyin cofzoigmambibingsd ect ed

on any negLR@gs-as b efrads bﬁt@:ﬁ' 4l gt &?hcjﬁﬂftﬂvgﬂs 4034 a4 Sﬁﬁ%nﬁngndtogﬁ This
<reci pi ents> an <coe§élfre0| |ents i el'ds 26, 1027 at the top of the

first padt jeifgan piqdec@Igyy fm iy hepsmal Fay (tFég“rﬁﬁ“)aﬁ’ﬂ‘ thesesphiseisrield reflspting %3‘6’136% gure
62), w tdithelewaddbimeitt > field 1028 reflecting the subject of the e-nmail
form The <e-mail> and <e-mail selected> buttons 1024, 1025 on the add
recipients for niks| fadd foscoplaggplytient 104H edds tivpseider orthn séipibn's ie of ewiditts pwinal

reci pi entgodatd af QiYcoh Gt R %ﬂ@cnﬂéj @e ql.ladat-gﬁ] @onﬁ&qgtd %oﬁfé&thgrbdﬂigggé @btk POt tom

of every page sends the entire e- he name of any recipient is
unknown t”c"j’r?‘f‘?@ﬂé‘y%’fté’ﬁlg 3fhen the e-mai | form is reprinted with the of fending

name printed i re er, th an error sage indicating the
problem If the arr%rb(l)) °§§§/‘Qra dswﬁ?sq‘?ﬁrt?@ ﬁgﬁlﬁﬁeﬁﬁﬁﬁg RS 21PEE St et chi ng
users i s egditbaralisere pohreflictite the vpddtdbkdrdxsealit.owi ng it to be selected. The
<e-mai |l > button at the bottomof the formreprints the e-mail formwth

t he recipi ent nanes suitably updated. The overall e-mail user interface
flowis i&¥#st rBALGOMHCUEHYur e 50. The e-mail recipient exception user

i nterface flow Tis cpritdctiisst is editediusing thejedjticomtabts form 1050 (Figure 58). 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. Ii 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.

Each entry 1051 on the contact list form shows the name on the contact 1052, and the current
e-mail folder 1053 in which e-mail from the contact is placed. Each entry has a checkbox 1054 which
allows the contact to be sclected, an <info> button 1055 which elicits a page of information about the
user (Figure 60), and a <set e-mail folder> button 1056 which allows the e-mail folder associated with the

contact to be changed via the set e-mail folder form.

The <delete selected> button 1057 at the bottom of the form deletes the selected contacts

from the contact list (or contact group). The form is reprinted with the deleted contacts removed.

The <copy to group> and <move to group> buttons 10358, 1059 at the bottom of the form
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8.3.2 Receive E-mail E-mmil is received in the formof an incom ng e-nmail
docunent 1040 (Figures 55 and 56), NPA102SG -65 which has the sane page
structure and content as the corresponding outgoing e-nmail form The
<reply> button 1041 at the bottom of every page of the e-mail docunent
produces an outgoing e-mail form (Figures 52 and 53) addressed to the

sender of the incomng e-nail, and with the subject reflecting the subject
of the incom ng e- msul but with "In rﬁéply to:" added as a prefix. The
<reply to II>b on 104 roduces an out oi.ng e-mail form addressed to

t he sen de?l%w? the ts%ec conoalgrtis %o e CO (f; ,moved %argcu grméﬁ Yla&?C?]%YgOl}tgc&ﬁ ™nts and

copy reci kﬂﬁénts The <forvvard> button 1043 produces an outgoing e-mail form
with no recipient, and with the subject reflecting the subject of the

i nconi ng e- il ThW?*aWI%tPf‘l“IFGWYCﬁ@HﬂUWﬁdblé@tcé§Fég“f?r5éf| x. The body of the
i ncom ng e-nmail gs al opied to the body of the outgoi n?gz e-mail. The

<forward to cont ec?°§$a’ﬂﬁ§"% PR ltffségtoég‘e oS %@éé‘??”tc"ﬁ‘f‘ gt caghwidta goi ng
e-mai | i n<doppeto> Gawe: twe Pputds whitiecogfeonaess)iie seldétédenytacaicithg &pedfﬁdd lmlzli Wikd y

| nvokes t%pyﬁagqq{)o%g 'td;? %MOﬁ ﬁ%%xﬁgh\?ﬁdﬂ%o% cts f:)rlta:'n %Jp %d &lltuéh nSvs dpdrtg(f; | pi ent s

formin the usual |gur 7'd et P Ing the
subj ect Bfmbeikip pgh Sr“d’é'ﬁﬂé‘mr?all The <add to cont act s> button 1045 adds
the sender to the reC|nﬁ| ent's list of contacts and produces an edit

contacts form r&F9 SRt {94 copects Ram 8¢ REQyifes Taeyjerpp napssh figld pith prsassogigfed i ng i s
descri bed<dopy tormewe (d@ivaio neiwn) Bt iThin aBovd. a%neTh@ous habesibuliahcomlylOded agstds t he

sender toéfe&&laﬁﬁlgh&{lﬁgénhﬁrﬂl‘ecgé% %arred users and produces an edit barred

users formreflecting t rred user list. 8.3.3 Edit Contact List

The cont act ||Sﬁhés§teﬁﬂaﬁltfﬁﬁjer%§lhm@70tllggalﬁg't& FRRRLARE SiclsHallot LaQ Wikh QUL 58) -
Because the strycture an individual contact group Is the same as the

st ruct ur 87" VHE €85 f%‘fﬁjlas g seniets qrpadl foldgr, When fhea<spi btfquds prgsedelthe 6dipdi t a
cont act geootes forfhierefpaitited tb sefledp tha hevefdldérsspriasisiith he tdn@ct<edi t contact |ist>
button on the help page. It is also printed whenever a contact is added to
the contact |i sthe skgrmagfedrpfoen W provitie a <amick-mal foldaninece figlt withidrtassacidi@45 i s

pressed 0Re3Bwl ARGITRY afwiBhdw ARE00 Bpsuﬂ&igum@ c?e%@&i fala st Q?ﬂ:ﬁ oRLagt. 1 ist.

Each entry 1051 on the contact |ist form shows the nane on e cont act
1052, and™HRdEUTE oy foldgr hapan asyogjpierbet of gliyakbpies wWhirkallow thedslder's ¢3#l delient ont act

i s pl acedpiifbaelbegrtifisd. has a checkbox 1054 which allows the contact to be
sel ected, an <info> button 1055 which elicits a page of infornmation about
the wuser (Figure 60), and a <set e-nmmil folder> button 1056 which all ows
t he e-mmi§-3.#0l d€lobalddéser Pirectdryni th the contact to be changed via the set
e-nmui | fol der foergobdher dittebeRes Fizhrect)edre bistdrenis 1R Tediia 4 HRdhOidpgn of t he

form del e&r@éo& B@exslﬂs g&t}iu?eq by gr@sts:?ig Ehg <global user directory> button on the help page 46,

The global user directory page 1130 contains an alphabetical list, by family name, of users
in the name range covered by the page. Each entry has three associated buttons. The <info> button
produces a user information page 1140 (Figure 60), the <e-mail> button generates an outgoing e-mail
form 1020 (Figures 52 and 53) addressed to the corresponding user, and the <add to contacts> button
adds the user to the user's contact list and prints the updated contact list 1050 (Figure 58).

The global user directory page 1130 also contains the standard netpage directory index

navigation buttons.

The global user directory user interface flow is illustrated in Figure 59. The index user

interface flow and associated page layouts are as described previously.

The user information page 1140 (Figure 60) 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.
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fromthe contact list (or contact group). The formis reprinted with the
del eted contacts renoved. The <copy to group> and <nove to group> buttons
1058, 1059 at the bottom of the form NPAL0O2SG -66 all ows the sel ected
contacts to be copied and noved to a particular group via the copy contacts
form 1060, The contact list editing user interface flowis illustrated in
Fi_gure 57. The copy (nove) contacts formlists all of the groups in the
user's contact list, each with a <co'pﬂ7‘to> (<nove to>) but t on whi ch copi es
(rnoves) the sel ggct cont act ecified gro <copy, to>
(<move to>) but t% gn%?ltsemf)tre'm fhesast?l e lﬁc%r?’tﬂﬁc’fcmg d?%elu?rb“?@rﬁ?“é’ﬂp i'th shows
t he updat@@tﬂdﬁeﬁ%é?%ﬁ1ptf@fﬁﬂﬂﬂﬁﬁ@ﬂ@ﬁ@s}mtfpapwpewdg)rmtp@gﬁmcto\,opy (nove) contacts
form 1060 provides a <new group nane> field with an associated <copy to
new> ( <noy to newéﬁb to This allows a new group to be sinultaneously
created afitd sePH¥P (g@ the destination for the copy or nove. The set
e-mai | fol der f&rmirapesiesssard 150|(Figre 62) gerfesk deal gurpase. tWidle ilsenvess themser'box,

each wit hcoﬁta&ﬂ@&l? 11944 ﬁx@ﬁhuﬁﬂ@aﬁhaﬁ@ﬁo‘ﬁs ds Q@e 58] AebriAfontdken, R34 AC feciBied offel l
f ol der. Jhe <set > ressed, the edit contacts formis

on |
re-printe 'i’résﬁséll:‘“‘t“(afi‘&? cﬂ’é*%ts? B 10 dhs Safde fhe SiEh °ft Hecabiadted © tihe set
e-mail f aiedlaent'sf cnnetlIBT 0 e osnaldm but <irecigent sl disof aliden tasmer'sf domthad iwf t h an
associ at e:glthorlﬁrgtther} y?enptgg QQmal]_Bltée %Jd 0% sﬁm[&%&:ﬁr logrgeﬁ'?ﬁ)(r)acct?eetél ”"Hrt aneousl y

created and sel’ected as the contact’ s e- has an

associ at efogrionafs EhidehenepbeddlovHharreiniint Re edded 1 Bl demer'scoptagriit prcele| i very

options to be specified. 8.3.4 3 obal User Directory The gl obal user

directory 823 (FrgEAE s agj feamaily (bujtan 1133 giich j senerplr 3 APlREY ieanall femandar d

net page dilceattohy cirdoencr inltie ukual @iyt Inalsvadntiiys ap <eSSibigntl e wigh alad a wser

direct oryﬁfogﬁj&nﬁ Nolsh @%upgégto ffﬂpdeam?thg Q‘pg JMser directory page 1130
am

contains an a etl y nane, users in the nane range

covered by the mgﬁme@@grhu&%{ewacbﬁ@wfshrugste@&%@gg}e%ﬁed buttons. The <info>
button produces a user information page 1140 (Figure 60), the <e-nail>

button gener at eSin@Mofdt Ig@hgagnﬁerminh supb&f Bibidd2rd(phhed 6 Sne gre BhkeheR Idrds

addr essed to t. corres ond| n d the <add to contacts> button adds
the user 10 ‘ﬂg asenélcecgrr? aCt eC}uI St aﬁ" e CARAT U f%&g&e@’gﬁr&% af‘@?wsl i st

1050 (Fi gtbﬁ@e!BB)?pemmt@l covzt detpile # 16d ity mcdvdgrop thpdgencdsl3d, al woomslontiaions! t he
st andar d BekPaGE, Hli 8 kel ofl AHEX quiBRYicS Al Rim BIS LARRS an &@ckgdqu?@z! whger

dlrectory user interface flowis. illustrated in Fgure ) ex user
i nt er f ace Pyl uiide spedlyahelhs the pagborid b st & cxpad a‘é@”ﬂ%@%?"]‘%e‘&“b@éﬁq’éﬁ&sl y. The
user i nf ds mbiniued) teagds dd dfonfafidalyiprnted @) (6 GGkl BSivirddchy R to e GRALAGEssdet ai | s

as provi dag&ithe small cost charged to the user's netpage account.
The business card request user interface flow is illustrated in Figure 64.

When a business card is printed after the e-mail authorization token checkbox has been
checked by the user on the request form, then the card 1150 (Figure 62) is printed with an <add to
contacts™ button 1152, and an e-mail authorization token record 1155 is created, linked to the requesting
user’s (i.e. card owner’s} record 800, as illustrated in the class diagram in Figure 63. Each card’s token is
given a unique token ID 1156, and the token ID is set as the hyperlink transaction ID 55 (Figure 29) of
the <add to contacts™> button on the business card, When a token is “redeemed” by the user to whom the
card owner has given the business card, by that user pressing the <add to contacts™> button on the card,
the system records in the token the fact that the token has been redeemed, preventing it from being
redeemed again. The token also has an expiry date, after which it cannot be redeemed. The e-mail system
checks the token’s redemption status and expiry date before adding the card recipient to the card owner’s
contact list. The token ID 1156 uniquely identifies a corresponding netpage user record 800, used to

update the card recipient’s and card owner’s contact lists.
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during user registration, subject to the user's privacy preferences. It

al so contains <e-mail > and <add to contacts> buttons 1141, 1142 which work
in the usual way. NPA102SG -67 The <Internet e-nmail address> field 1143 is
only included if the user information page is printed via the contact |ist
for an Internet contact (as opposed to a netpage contact). 8.3.5 Business
Card A netpage bu5|ness card 1150 (Flgure 62) serves a dual purpose. Wile
it conveys the user’ contact detail <1151 in the usual way, it also acts

as an e-mail 0 ion tok e.recipient o t he car resses
the <add to con?gc ﬁ%ﬁ R %@bﬂﬁmm?%thﬂ?éﬁm K ePu80h QP38¥1?W% gﬁ%ﬂ is
added to tﬁ60ﬂﬁeﬁwb¥@mmﬂE%b@ﬁma@ﬁ0%wsiwmﬂth§%msua) alivewing tpietmail kwstemeei pi ent
is al so agdefs dhQarkdi6r MRLInRs CONt act list, authorizing the recipient to
send e-mail to the card owner, should the card owner only accept e-nai
from known contacts. The token only allows the recipient to be added to

t he owner8.8.6contddintémetCaitace. The card contains an <e-mail> button 1153

whi ch gener at es AaNntHidt $Qhafl s - AR bd addld B a @s@@rc%%&%sttlgm%faﬁ hihfle ARl 1 n the
usual way. |t al 0 cgontains an <info> button 1154 wh elicits a user

i nf or mat i SASHAYR °f¥4%“°(5 7 BUFE* 18t)s tobpbeatt e e nefereamiemdbe realiews d
owner . Thisll bugidaesse Bapdified @radditidnes hamembd veats ¢-Sail ddidgt rated in Figure 61.
Since nornmal netpage printers don't support business card paper stock,
net page busi ness cards are provided by a service bureau on request. The
busi ness eeNHYUF@uest form 1160 (Figure 65) allows the user to specify
whi ch cont act d&beaprbssnt lidvedtioh had tret deberibod) with efddensd RES Pre@dddembafimeplahdna

DRk ar 0ol U L Re MO uv A LA HOREL: it BL Gl SN b Bk LichE RO 1 07 M

al so includes an DOX T ows user SPECi et her
the card SEeH ferldaélet ambgs obathen pbogdigiems Aiffpringifiom ﬂzoeww.lﬁcmy@@cnm mléqlepest is

submi t t edan Rmhﬁn&]ﬁrsﬁﬁu aﬂdesc@ato@mtﬂr&@k knenBbd. RL@eiRY, tRen By&%@@mm&i tered by
mail to t.he user' wn 1 ess he user's

st. C d to
net page account. ™ usi n]énsn%e%cﬁ %ISP?"é%lfg‘g?d“Beé‘&desf‘ﬂF‘i ﬂ%?@éesefnf Bfification,
i |1 ustr atieduding dﬁrﬂgmm@momwém crasshiefgtme ssippepridte] Bhepeopaidiabt iafehitn it ity e- mai |
aut hor i zafuliRint keneeskbox has been checked by the user on the request
form then the card 1150 (Figure 62) is printed with an <add to contacts>
button 1152, and an e-nmil authorization token record 1155 is created,
i nked to the requesting wuser's (i.e. card owner's) record 800, as
illustrated in the class diagramin Figure 63. Each card's token is given
a unique token ID 1156, and the token IDis set as the hyperlink
transaction ID 55 (Figure 29) of the <add to contacts> button on the
busi ness card. Wien a token is "redeened" by the user to whomthe card
owner has given the business card, by that user pressing the <add to
contacts> button on the card, the systemrecords in the token the fact
that the token has been redeened, preventing it frombeing redeened again.
The token al so has an expiry date, after which it cannot be redeened. The
e-mai|l system
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checks the token's redenption status and expiry date before adding the card
recipient to the card owner's contact |list. The token I D 1156 uni quely
identifies a correspondi ng net page user record 800, used to wupdate the
card recipient's and card owner's contact |ists. NPA102SG -68 The hyperlink
transaction | Ds' associated wth the <e-mailer button 1153 and <info>
button 1154 on the card are sinply set to the card owner's user |D 60
(Figure 21), allow ng the e-nmail systéﬁ1to identify the target of the
hyperlinks. 8.3.6 Add Internet Cbntact An Internet e-mail user can be added
to a user's contact list using the Iqterget contact registration form
Since an Internet user is not othermﬁs nown to the netpage system the
forn1a||oms full name details to be specified, in addition to the Internet
user's e resent invention has, heen descri bed
with refe?gﬂgg§98¥amﬁm5%9wgkﬁwor%?f%%c ST i Em%a?“%%%%ﬁ¥q S§1¥grnat|ve
enbodi mentss, aﬂl—éémmﬂmesrmaﬂlaﬂdrw bl theyecondh prere die étlsevdss bgtd triolodies ®Réd da dndicative he

rel evant fi glag &fh@tbus%g;lesm%ﬁd (Qfat @gsh&e re@é?a%meme buihdsf &Fd, 919 csde@Wd hOsE

specifical |y describ hin the spirit and scope of the
present i fRPBHIEGRM h&’@gﬁuﬁﬁtﬁ‘i&"tllﬁ ““di‘ffe"e\‘i\ﬁ‘al‘eld “B{st Priened f"(‘fﬂlﬁ? 0 f35t OfPFFdeteriiedont i on

i S not. i nicatirdiathrk @sibiéns hiditetn@thod Mcltidig fdsq3epd ifi ¢ enbodi ments described in the
present specification, including docunents incorporated by cross-reference
as appropri at e. rechivagsie thp eontphitet sygens, indisating gna fran owrhyjng devigrirdzadinbthe tdaeinat t ached
clai ms. NPALQZsEs BA- ang-t"l\éamnél-of a'%oﬁﬁ;nm&ia ngeﬁg}f'{lm hd3ndh, fdb\rlc%trelwg[o #o record

in a computer system using a business card a _secon user,

el ect r oni Wsiffsy rerdy dgsprsies 8?“°F’h‘éhe§ ekerdr ﬁ%%ﬂmuYeﬁé’mB?Ps‘Flﬁ‘é’ﬁ do &‘EPEF‘qeﬁGFfddl ng
coded datsansingdi Ieat sov offthe cbde@ ditel@mt geheratimf e hi@liching i dBe SSnCandstanae efthat | east
one referg&%p . of the business card, the coded data conprising a
pIurallty 0 %stantlally undlfferentlated mar ks positioned relative to a
set of predet er;gingh,, m{@ RAbutdFa E'éfenpgﬁl fnPS irRERink ea n;e;etmg tb n&budhdg the
steps of receiving, I'n the computer system indicating data froma sensing
devi ce réﬂﬁW&Fﬁ@ﬂPﬁE”?H@ﬁﬁ?@?““&ﬁm?he busi ness card and at |east one of a
position and a nov ment, of the ggnsggg devi ce. ?? ve to tq busi _ness
card, the sensi®GH&F & COTRERVBFEEELORIOA S t%l Bt BgsTs FSHorerdt i ve to
t he bu5|né¢§wgﬁmﬁwam¢®n5|ng at | east sonme of the coded data and generating
the indicating data using at | east sone of the sensed coded data;
identifying, in the conputer systemand fromthe indicating data, a request

to record the .. .
2. The method of claim 1 in which said request to record the second user's electronic mail address is

associated with at least one zone of the business card and in which the method includes identifying, in the

computer system and from the zone relative to which the sensing device is located, said request.

3. A method of enabling a first user to record in a computer system, using a business card of a second
user, an electronic mail address of the second user, the business card including coded data indicative of a
request to record the electronic mail address of the second user, the coded data comprising a plurality of
substantially undifferentiated marks positioned relative to a set of predetermined nominal mark positions

and the method including the steps of

receiving, in the computer system, data from a sensing device operated by the first user
regarding the request and regarding at least one of a movement and a position of the sensing device
relative to the business card, the sensing device, when moved relative to the business card, sensing the
data regarding the request and generating the data regarding at least one of the movement and the position
of the sensing device of the sensing device relative to the business card using at least some of the coded

data;
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el ectronic mai|l address of the second user; and recording, in the conputer
systemat a location accessible to the first user, the electronic nai
address of the second user. 2. The nmethod of claimi in which said request
to record the second user's electronic mail address is associated with at

| east one zone of the business card and in which the nethod includes
identifying, in the conputer systemand fromthe zone relative to which

t he sensing device is |located, said réauest 3 A nmet hod of enabling a
first user to recor in uter sys busi ness card of a
second user, an &lect Forf ‘é"mggtlcrl Sy%%%égﬁs %@%ﬁbﬂnﬁébérp"“?"l’ie“btﬁ%l ness
card i nclwdhinggevirodedisighmtia theneucsatidve of a request to record the electronic
mai | address of the second user, the coded data conprising a plurality of
substanti al | y uterdimeeindistcparvés SYER R lo@8on doeseribde te &k dirst weer. thoeleptroni¢ my¥

pr edet er rganed on@Mdcaall udddr K positions and the method including the steps of
receiving, in the conputer system data froma sensing device operated by
the first user regarding the request and regarding at |east one of a
novenent and a position of the sensing device relative to the business
card, thet dendliodgf cebling e firspurento mord dn 7 elmabensgsténp utilpen fusigisnesbof@aednd sensi ng

the dat %sérezﬂa:[eg:l‘oﬂﬁ wlafl GddresChit G Eec@xﬂQweQ %%ﬁﬁeﬁsrbgrd%ﬁdﬂﬂ ed £ htﬂrg OPJ | east
one of the novement and the position of the sen5|qg evi ce of the sensing

devi ce r ePEFIHPEePH hefdecning %si‘%df?fa?fdhifgﬁowbusaft the goded datasprpprisioe ¢ plaralits el d

dat a; NPALRZENA]ly dldifferehilep iriks p@itioned rdldfiee 16 @ 33 Ut gEdeBibide@ Bdmidl mh@d&dtiogne of

t he nnvqug% gpgmﬁn]ﬂgpﬁw&agn of the sensing device as designating the
request recor ﬁe conmputer systemat a |location accessible to

the first user ,resenﬁgqh %gtegnq,mmcsyg{aﬁ Iﬁomfaqggﬁg&evfaé ofelIRd 5EBORG: MG dicattag A

met hod of enabl | ng first user to record In a conmputer system using a
busi ness dé‘éir@afﬁlfngdh"s’é’&‘ﬁﬁdthe Rogipe deyice. other PIRGSA i *hraRerativedRpsig s reltive Rahes ec ond
user, t hebukibesi RS Seng@y 4 1ehs11 edmechif g coded dfla Blatgdnekafitl BainliVAin®datausing @QEESt t 0
record t@&ﬁ%ﬁ#g&8%£&hgg address of the second user, the coded data
conprising a p aral substantially undifferentiated marks positioned

relative to a siﬁaxpmmgpmg@&n%m &, afemdrealngﬁmzlg d&%ﬁml% BQqu.%egnﬂdt he met hod

i ncluding the steps of receiving, in the conputer sys rom a sensing

devi ce operat ededawnig he thelcéfifutcH$/BEm adl AN6baGAlabRGibled@ind ifEHQ! B HQuddiemdiequest ,
t he sen5|§% ce, %hen pl aced in an operative position relative to the
?38" eRsPhy*™

busi ness at | east sone of the coded data and generating the
i ndi cating data u5|ng at | east sone of the sensed coded dat a;
interpreting, in the conputer system the indicating data as designating

the requesimahd of &ahdh fide uskr'lo Fdga SOMRHRE S EReAlbudnb Q5RO RecAfaCESST bl €
to the first user, the electronic mail
user, an electronic mail address of the second user, the business card including coded data indicative of a

request to record the electronic mail address of the second user, the coded data comprising a plurality of
substantially undifferentiated marks positioned relative to a set of predetermined nominal mark positions

and the method including the steps of

receiving, in a computer system, data from a sensing device regarding an identity of the first
user and regarding the request, the sensing device containing data regarding the identity of the first user

and sensing the data regarding the request using at least some of the coded data;

interpreting, in the computer system from the data regarding the identity of the first user and

the data regarding the request, the request to record the electronic mail address of the second user; and

recording, in the computer system at a location accessible to the first user, the electronic mail

address of the second user,
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address of the second user. 5. A nethod of enabling a first user to record
in a conputer system using a business card of a second wuser, an

el ectronic mai|l address of the second user, the business card including
coded data indicative of a request to record the electronic mail address
of the second user, the coded data conprising a plurality of substantially
undi fferentiated marks positioned relative to a set of predeterm ned

nom nal mark positi ons and the nethodlincluding the steps of receiving, in
a conpute sensi.n evice re ard n identity of the
first usgerT'E %lm orI;p Shar ar Whlcﬁ héla?eéreﬁeévs TS OTRITE PR d%\?%‘@“@dﬁ’?‘ﬁg ?ﬁ"’?‘(l‘“g dat a
r egar di ngregarbing a@bﬁﬂt Plteyof @antekmntfdudr apositigre pf thembmdnssqem@attrhe titethisinessegaly di ng
the requegt seh's?ﬂg Q&l@tgexleﬁ%%tdaé Qe@ﬁdigé attle|a§ ofe%@l gd mg\f%}n@nt aﬁdrlﬂeq;ogﬁo%t (%f A3 ’senklﬂ the

conput er stem romthe data req the identity o irst user and
the data %‘F]d‘i”ﬁ&tt’?t@s‘t‘eéﬁ‘i&@#mgtF‘Fé“?"é‘tﬁﬁ@tg?“"fl%‘dﬁfécord the el ectronic nail
address of the second user; and recording, in the conputer systemat a

| ocation accessible to the first user, the el ectroni c mail address of the
second Usgr . Npﬁtje%ﬁga acz&dnﬁg to L?/%ngr&'t Q%’g loj 431' erem €ac mahkr rese]%lrs one o
receiving, in the conmputer sys data Trom t’ﬁe sensi ng. devi reagar di ng
at | east BHEHT cededylustrent and a position of the sensing deV| ce relative to
t he busi ness card, the sensing device generating data regarding at | east
one of the novenent and the position of the sensing device relative to the
busi ness gard n st . Spme, of the co a. 7.. The met hod

accor di ng&Cto a?@l (I)I%e &?CCO ?a% getagn 7 fheﬁm(%]t ge%mgerr&’rﬁe’&%f‘clf’( arfﬁ"rﬂf(mta%]f)ars'ésents
one of a papially gitdmigedolfy o destlion af the snark8relafffrato et kol B@ietenmilieh gorhioal alagd M 7,

wher ei n therigeded val ue represented by a mark is at least partially :
determ ned by the position of the mark relative to the set of predeterm ned
nom nal mark positions. 9. The nethod according to any one of clainms 1, 3,
4 or 5, wherein the predeterm ned nomnal nark positions are arranged
relative 20 a plamathpd yecadingronmnak of ¢lai@s1, 319 or 5Thereie thh ptdaetRéddomgial 0 Cl ai m
9 wher ei i spaced apart from one anot her
by a di S%ﬁg&ﬁ?éhg%gﬁ %I:Invﬁoa%"ﬂﬁ Jyopmﬁmghsil The nmet hod according to any
one of clains 1, 3, 4 or 5, wherein the marks have centers and wherein the
rel ative spacing of the centers of at |east one pair of adjacent marks is

| ess thar1012 Mihk ne®®t RtSdingltd clammm&aﬁﬁﬁ%ﬁbﬂﬁe 1iRs 80 ¥paQBGpaafrogl ai N5 1,
3, 4 or glgr%l ndlgta%QO sstE hl%m nélterrlsl mum radius and a maxi num radi us and
wherein toﬁe t’ﬁ of a S T hITRUT radi us i s greater than 40% of the

| engt h of that rrark s maxi mum r adi us.

11. The method according to any one of claims 1, 3, 4 or 5, wherein the marks have centers and
wherein the relative spacing of the centers of at least one pair of adjacent marks is less than 12

millimeters.

12. The method according to any one of claims 1, 3, 4 or 5, wherein ecach mark has a minimum
radius and a maximum radius and wherein the length of a mark’s minimum radius is greater than 40% of

the length of that mark’s maximum radius.

13. The method according to claim 1, wherein any 10 millimeter diameter area of the coded data

indicative of the identity of the business card includes sufficient information to identify the business card.

14. The method according to claim 1, wherein any 10 millimeter diameter area of the coded data
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13. The method according to claim1, wherein any 10 mllinmeter dianeter
area of the coded data indicative of the identity of the business card

i ncludes sufficient information to identify the business card. 14. The

met hod according to claim1l, wherein any 10 millineter dianmeter area of the
coded data N PA1 02SG -72 indicative of the at |east one reference point of
the business card includes sufficient information to identify the at |east
one reference point. 15. The method acéording to any one of clainms 3, 4 or
S5, whereipy ter.di anmet er. area. of ode data indicative of
the request gatn)ée ?tgtg%la tdﬂe?s er F%%'f' FORIC Ofngg et (o [ énc}“ gent digrmption dong

i nforrratl@Wﬂﬁdhqadbﬁ?mnﬁyefqmeem@quest. 16. A system for enabling a first user
to record in a conputer system using a business card of a second user, an
el ectronic mail address of the second user, the business card including
coded datg indigative the identjty of the busi ness card and of at | east
one refer&hce p tier’i'fe\é’t‘}‘il acPqilingq @i fog & ol 4 pye Wherd fdmillimetepdipdes ey a

pl ural i t yofche sk daeniniiedtivey oflithel iekglicatr © ntdosit el elombiS mpid SdddsO MEIGeE @lffdidnve 10 a
set of prgaelard, Medis AoMRg! mark positions, the systemincluding a
conputer systemfor receiving indicating data froma sensing device for
identifying a request to record the electronic nmail address of the second
user, the indicating data being indicative of the identity of the business

card and =t A|smifo@eﬁlﬂahﬂ§ a Arstfe& itd deddrd ﬁ@@or@u%ﬂ%@t@iﬁ Nkin®4 bds&s SANSHREHEVI CE
relative aced in an

e o sens devi ce
operative Ep’[oaénl ?ei%%oﬁ%r er1 ? Fesg gﬁtgd Ste??ngbsﬁrsl é'ésg’essc?ﬁfl d‘“r“@%‘g’p?‘?d;aﬁtmdl"éta’§ ff some of
t he codedheiidentityofthe @esmz?satlrﬂﬁgi ¢f eledstmhi exlitrénprgpodia bithaisiings @&td, theasked g@ne  of
the s ens{%ﬁtp@aﬂfé %glugﬁ{y%f sulefh%tla@lg) DR Rt AL RELRY rcﬁzg%ftu!) gy reh&er&%?cp rd the

el ectronic ”81'7113: dress of the second user at a |l ocation accessible to the
first usef™4% Hﬂ?&‘“%élieé}ﬁed‘fmc&dﬁ'ﬁm 16 in which sal d request to record the
electronic mail_ address. of. the s Cl a th at | east one

r. is
zone of the busifhess” ¢ard. forfﬁew%m '8 1%%%‘%&8?‘ aé‘F‘Ei’i“ gft‘ﬂ‘fﬁ’i‘“ﬁéln’ﬂb"é% t he
sensi ng deviced, the Hestrerinmiihgldeeydicke semdiumg the infiesisg dmeeu@fmcacanmaﬁmnt and

a positi Qfl]en of BELSRRS bdtfan SMESE L ﬁ{aq’t)éltYoﬂ ahda &a@m&i"@t&%%mg e i‘é?ah\neg at

| east sone the coded data.. 19. A systemfor ena ? Irst user to
record ir° 3“3&’8?‘&??&"@?1 g saipg deyiss pienPlasEr IorB SBOTRiNG PRSP Blagwecio ke businses . an
el ectr omoardrmnslngadehs:e;sﬁe @fthetohdzd SRCH0 derdG R, thetxﬁu&adaigsahtﬁlm aCladsChoin®&d thedi Ng

coded dat Y uest to-re ect.ronjc mail__address
of the segngélddgg@:&ra{a %?‘I ) %dr Sdsgn T SRE |e§ ?Onrﬁcoacr%f §F°£P’i“f ?alk)?ddre%‘gélf antially
undi ffer éFﬂOP‘altS@,fdt%ﬂaqﬁk@laﬁf@@lbht@ﬁheﬂfstruedrat| ve to a set of predeternned

nom nal mark positions, the systemincluding NPA102SG -73

17. The system of claim 16 in which said request (o record the electronic mail address of the second user

is associated with at least one zone of the business card.

18. The system of claim 16 which includes the sensing device, the sensing device sensing at least one of a

movement and a position of the sensing device relative to the business card using at least some of the

coded data,

19. A system for enabling a first user to record in a computer system, using a business card of a second
user, an electronic mail address of the second user, the business card including coded data indicative of a
request to record the electronic mail address of the second user, the coded data comprising a plurality of
substantially undifferentiated marks positioned relative to a set of predetermined nominal mark positions,

the system including
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a conputer systemfor receiving data froma sensing device operated by the
first user, the data fromthe sensing device regarding the request and
regardi ng at | east one of a novenent and a position of the sensing device
relative to the business card, the sensing device, when noved relative to
the business card, generating the data regarding at |east one of the
novenent and the position of the senS|ng device relative to the business
card, the senS|ng deV|ce also senS|ng Phe data regardlng t he request using
at Ieast sone o th r .syst confl ured to
interpret at cofnp%?lresys rhrgce%] élantaeﬁ S%B(’J“g RAC5BS at%Rbéfﬁi g‘gs §hat i ng the
request, mﬂlb@pwg deierireeguding the requasiepdregharditpent é:hsemterot‘mm@vemmt bndaqbdmtgmsf of the

second usgé seﬁstmgaie\!u&(}éatlvgfb t@&lﬁ@ﬁéé gl'detht: Qen&lréedetll:er %ﬂen%@éd relgtgre to'%hesﬁﬁ:?iﬁe@{n for
enabling a first user to record in a conputer system. _using a business card

of a secofftf euERfs hgfaa rutipgii@stoas of t%?dﬁﬁ"é‘%"é‘t %Pfi therpasition of g sqpgRg devieh e
busi ness et td mebusiﬂesmgard;ﬂﬂedlszdgaaeamet i seing \he dad regardig@Bpiegibst tlsmgraEE:Qf d the
el ectroni r nd t he, code ing a
o1 a1ty Bl o e BAERSolamblls sRRFAR WAt B Sl ol Bkl Ve o
set of pr@délpewmon e@eﬁgnﬁmaahe remgsk apsiing pagfigured tg h@réws@lmmmmwdrpﬂg ofy
conput er §ytRiukOh a LEE6L Mbaghid D @Rt dsetd data from a sensing device
operated by the first wuser, the indicating data regarding the request, the
sensi ng device, when placed in an operative position relative to the

busi ness card, sensing at |east sone of the coded data and generating the

i ndi cati ndy. daystem forsangidingd firstomes to s@NEin @ torper getos adingobledese edrdof atskbendconput er
system bedsé}gan%mohgwaﬁgdd}egs d e SLcBdker, tﬂt&%usn‘ne&d:'aﬁ%cluﬁﬂ %&c@d&é%dﬂ?tﬁ)e ting

t he request, and elnq confiqured to record the el ect ronic mal | address of
the secon8mEs Srreogid the lesopi B addeeeiharend wen te cqdpd dofa comprising o pluralily 65/ st em
for enabl subsgn@nllf iddSteretitG@H ndafs BTG rdafiveo 6 HTPApr@EterSSd RMinalkGdrbighsi@oUST NESS
card of &, second ser, an electronic mail address of the second user, the

1
busi ness card 1 net udi ng coded data indicative of a request to record the

el ectronic mail, qgﬁtmst&lf fof Q@mﬁ@gqgmuﬁgs&{a, Eﬁ@%&%@m@@w)&% B9 a
plurality of subs anti al undlfferentlate ositioned relative to a
set of pr‘@He@“éPﬂ‘F%é%ld%ﬁ#ﬂf‘%‘lg theerpaesh dsisesish éevwe,twliléﬂ @gﬁgﬂi B PRREFivRROpiEoTg

conput er Slyisik @Mhé Bisinks 64, \éénbige fladad sbhicOdNtid 5@AIhth gldcger\&aﬁﬁag th& QAL AN
identity o% tpp Ilrstfﬂy er ?dnpga&dln }he request seQS|n deV|ce
contai ning t he data regardrig the Faehf Tty of”*th e?ﬁ?%ﬁgn JRMY ensi ng

t he dat a indigtirediangs ﬁdﬂl@nqtmgqtbesqueﬂsqnfh gen&tw!llfaals@ togenret tof eléchanicomdeddresabfa, t he
conput er fYsltiiseldel RALGORILSY 86 EQ: sgcord the el ectronic nmail address of
the second user at a location accessible to the first user. 22. The system
of claim 21 which includes the sensing device, the sensing device sensing

at | east NPA102SG -74 one of a novement and a position of the sensing

devi ce r eéllabisysemtfor chibdngoritngs & re@rdin b Sinipyteadystént asibg Sloweess @fd dflieccemided

dat a.

vser, an electronic mail address of the second user, the business card including coded data indicative of a
request to record the electronic mail address of the second user, the coded data comprising a plurality of
substantially undifferentiated marks positioned relative to a set of predetermined nominal mark positions,

the system including

a computer system for receiving data from a sensing device regarding an identity of the first
user and regarding the request, the sensing device containing the data regarding the identity of the first
user and sensing the data regarding the request using at least some of the coded data, the computer system
being configured to record the electronic mail address of the second user at a location accessible to the

first user,

22 The system of claim 21 which includes the sensing device, the sensing device sensing at least
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23. The system according to any one of clainms 16, 19, 20 or 21, wherein
each mark represents one of a plurality of coded values. 24. The system
according to claim 23, wherein the coded val ue represented by a mark is at
| east partially determ ned by the position of the mark relative to the set
of predeterm ned nomnal mark positions. 25. The system according to any
one of clains 16, 19, 20 or 21, wherein the predeterm ned nom nal mark
positions are arranged relative to a'ﬂPUrality of nom nal lines. 26. The

Syst em acqapl kel Gl JGR SELELT, Bicd £ARE LHERRRLL Ol G k1G5, AT
spaced apart from one another by a i stance of |ess than 100 w11 eters.
27. The s3idtespdedédording to any one of clains 16, 19, 20 or 21, wherein the
mar ks have centers and wherein the relative spacing of the centers of at

| east one pair of adjacent marks is less than 12 mllineters. 28. The

syst em acgor di to any one of clains 1 r 21, wherein each mark
s o B mum PGS RSO Y PIRTR PRATGL bt A ish A GigER 61
mar k' s i Hiamyralivatidodsl vialgesgr eat er  t han 40% of the length of that mark's
maxi mum r adi us. 29. The system according to claim 16, wherein any 10

mllimeter dianmeter area of the coded data indicative of the identity of

t he busingss card includes sufficient information to identify the business
card. 30.*The sVErEHACEEIS N HRRF cThErm Yecodstialererressisd o Ptk sishigaser

di anet er mrteBy ddfenhingl yotle gosttiah @f the MEiriCRtativeero Alfe dehéef @idel@atl nomaal mefier ence
poi nt of]%gﬁmgusiness card includes sufficient information to identify the
at | east one reference point. NPA102SG -75 31. The system according to any
one of clainms 19, 20 or 21, wherein any 10 mllinmeter dianmeter area of the
coded data indicative of the request to record the electronic nail address
i ncl udes 3uf fi cienysteni REQEITRALI B chOofl AkeaS 14, M9,t vCor@ OWREin HNBAIAZS R

nominal mark positions are arranged relative to a plurality of nominal lines.

26. The system according to claim 25 wherein at least one pair of the lines are spaced apart from

one another by a distance of less than 100 millimeters.

27. The system according to any one of claims 16, 19, 20 or 21, wherein the marks have centers
and wherein the relative spacing of the centers of at least one pair of adjacent marks is less than 12

millimeters.

28. The system according to any one of claims 16, 19, 20 or 21, wherein each mark has a
minimum radius and a maximum radius and wherein the length of a mark’s minimum radius is greater

than 40% of the length of that mark’s maximum radius.

29, The system according to claim 16, wherein any 10 millimeter diameter area of the coded data

indicative of the identity of the business card includes sufficient information to identify the business card.

30. The system according to ¢laim 16, wherein any 10 millimeter diameter area of the coded data
indicative of the at lcast one reference point of the business card includes sufficient information to

identify the at least one reference point.
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31. The system according to any one of claims 19, 20 or 21, wherein any 10 millimeter diameter
area of the coded data indicative of the request to record the electronic mail address includes sufficient

information to identify the request.
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