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The disciosures of these co-pending applications are incorporated herein by cross-reference.
BACKGROUND
A bill, statement or invoice is commonly received in paper form through the mail system.
To make a payment, a payment section on the bill is typically filled in by hand and returned to the
biller by mail. Alternatively a bill may be paid using a telephone payment system allowing payment
by credit card, or other pre-arranged payment method.

A bill may also be paid by giving the biller authority to directly debit a bank account for
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A Dbill may also be paid by giving the biller authority to directly debit a
bank account for NPS089-SG 2 the full due anmount on the due date. Bill
paynent is al so possible using an online bill paynent systemon the
Internet, utilizing a conventional screen- and keyboard-based conputer
system and Internet browser software. OBJECT It is an object of the
present invention to conbi ne advant ages of paper-based forns and online
payments. SUMVARY OF | NVENTI ON The present invention provides, in a first
aspect, nethod to enable a person to make a requested paynent utilizing a
bi Il pri ntadfuldicumaus b hade datt.he bill including information relating to the
request ed paynen the surface av: ng c data i d| C an. identity
of the bill and Eo%llpaymen Isalsqpo?mbe“fsm%%f élﬁneeﬁngl ofi'nh al[h?"l]\:{l%ﬁ’c ’ft “he net hod
i ncl udi ng QW@VEQ‘FC@MCWP- a8 keybase-haped coshriuter sypigm @d‘iéﬂt@@ﬂb‘dwwaﬁoawve be printed
onto the surface substanti ally si mdgﬁmrousl y;, receivi ng, i n a conputer
system indicati tb m a sensi ng devi N dt he indica dat a

i ndi cative of bo h An iecf tpfsef}’fm’feﬁté gP F é{’ﬁ& Kooy Fia%eﬁ H‘E’ag%nsi ng
devi ce rel afirgeytitst he bill, the sensing device, when pl aced operatively
relative to the bill, gener atimmnﬁybpmmﬂ@g data based at | east
partially on sengin | east sqne of the coded data in the vicinity of the
position; and i defit ffsiﬂt Wﬁe““i’”npff’ﬂ%esC‘Bﬁﬂfr’t‘é?pe‘g’ﬂetﬂ@ﬁﬁ%ﬁﬁblf P SRR Makf cat i ng
data, at |measttcdpapnenpaitizingt gl pringld atth R grrie, ikl inelgdiesinftnapaymietiig to thhie  at

| east one @%@ﬁéﬁ%a%au% Ghe ke I'Iamotdaﬁdﬂ Riativ€ QPBJ 1% A é}ﬁtah(PQf paramet er

and a varia aranmeter. | n a secon the rnvention provides a

net hod to @Wﬁﬂ‘grﬁe‘“ﬁ’é‘?w of g hiflych e’ae*h"f’étt‘j['}é‘% Bestadient utilizing a bill
printed onto a surfac il including informati | ati.n t he
request ed paynent’,’ ’I{ghéésbt}rfaﬁfp v?dﬁ&m’éé?jg’a R Oflﬁdg‘éa? e s qﬁg’?ﬂ?&f dentity
of the bi Iﬁllmldmrowfy a plurality of reference points of the bill, the nethod
including the steps of receiving, in a computer system a request for the
bill; causing, i%rE8pdAsERrE PHem ixkpingdata frpra a prnfipe depic the B¥iciogdatdnt o t he
surface riedi@livd dTGoth i idbdtiey EAHEDILL @ 2 DySHod BT the RedliispedeliBGreinlcdo the BIl) @e SENSi NQ

oSt onadd AR, LA A8 peb R Gty & B hib Heddr il e B b il bl O 20

a position o nsi'n vice Ive sen3|ng devi ce,
when pl ace‘ﬁasmﬁ’élﬁ%)tqn\?@wg fr‘téf’laséﬁqniﬁé’f‘#lﬁcoldﬂeiaﬁllﬂ the vigirigyef the Bosigors brd | ndi cat i ng
data based at | east, %a tial I% on sensin a# | east some of the coded data
inthe vicinity of ti &i 1 BhcoBHE PFERENS FPRdEe fcaiRe 3% #h RS %S y st em
and from tiemetadiektds 0 ghedaquestedafayh@g She @n@stpme amatadr seléoed dtondie goug he

request ed RAVIERLA acilpaRhetLASL 208 RALRAMEt er sel ected fromthe group

conprising an action paranmeter and a variabl e paraneter.
In a second aspect, the invention provides a method to enable a person to make a

requested payment utilizing a bill printed onto a surface, the bill including information refating to the
requested payment, the surface having coded data indicative of an identity of the bill and of a
plurality of reference points of the bill, the method including the steps of

receiving, in a compuler system, a request for the bill;

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

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

identifying, in the computer system and from the indicating data, at least one parameter
relating to the requested payment, the at least one parameter selected from the group comprising an
action parameter and a variable parameter.

Preferably, at least one parameter relating to the requested payment is associated with at

least one zone of the biil and in which the method includes identifying, in the computer system and
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Preferably, at |east one paraneter relating to the requested paynent is
associated wth at |east one zone of the bill and in which the nmethod

i ncludes identifying, in the conputer system and NPS089-SG 3 fromthe zone
relative to which the sensing device is |ocated, said at |east one
paranmeter. Preferably the method further includes receiving, in the
conputer system data regarding novenent of the sensing device relative to
the bill, the sensing device sensing i3s novenent relative to the bill
using at |east some of the coded data. Preferably also the nmethod includes
i denti f yi nfjom th1zont RALHGANPLIESRe s‘él}éﬁlk&éﬁoaﬁdocﬁtéd?ﬁﬁld@%aéﬁ&é@ﬁf@:ﬂ&erbei ng at |east
partially within st_qn ne ranet er

request ed payment re%efalbﬁqh éalg aserelﬂcC uﬁesr ewm vmet(riil ﬁm%rr%'\}?‘ﬁedéméeg?fgﬁnﬁod to
enabl e a pepsoent Pﬁhfrmkselgdm@q@%@t dhe bpihshnmmmdwm sy ita movementpelitive ed ont o

a surface, plakailbisink ai 1061 sk BOnd &t:‘l&f dImRt l"r@f@raﬁlﬁ higd thdQeth R 11§c}ﬂﬁesr1§éﬂh'§ﬁ§ egl
paynent, ttge surface h??\filﬁgg coded ta I |cat|1§,ﬁl€g€ at | east one paraneter

of the reqieSFRE LM ttbr?émé{?melmee?g’?a fre Ppaf ARt WEEY 4 B t he
group c onpere pargrgptea pf theotquestedpam®nret er and a variable paraneter, the nethod

including the st ﬁgstmﬁfaspe&atﬂ§ﬁ1%n5nr}§ovme4 zl métHUEi tc; Qﬁblg Qp&dn %ﬁ(eta%qpe@tetpr inted

onto surface Subrﬁ‘Famb‘ﬁ si nul t aneous] eiving, in a computer
system dat®d Y Bhrge QT"ﬁﬁl ogieiserace, g’ﬁatnd‘f‘cﬁ’dm% ﬁ‘i&{ﬂmﬁ’t’“ elaag o B s anet er
and r egar dpapgenuhsewind havihg todel dae Neicitiye iy iesseone @hrahdter 6f thereduidedphynlent, t he

sensi Ng deyi GQeasV¥AE BaraliRY Seckef 6@k e ubd} cu;tgnstt.' 'a|1 act D DA d: thﬁaﬁé‘t a

regardi ng sald at | east one paraneter dsin east some coded
data and sRIEECRitP BFPS iRiuline thaiesgsl y generating the data regardl ng its own

noverment rel ati vauding tHeldei dpd thk cod&i’lﬁtaltd’ﬂe@;hﬁtécﬁintoﬂﬁfacé ﬁb&éﬂ&al@@fﬂﬁlﬁn&fusl{}y stem
sai d novenent of Eeﬁ% S&Ns |0Ql devj Ce 1S b it rel.at es; to 3 east one

paraneter. In a Tourth aspect. The” ihvent i pr oviaEe s m%eat"ﬁ%éea t'd"enabl e a
per son to RRsterpnd Wéﬁ@%@‘é’ﬁmﬂla?fﬁ@ﬁﬁnsm fiqvice felaivedo e bill, thasenying devisaitviter

tsﬁr fac ef tﬁi(ﬂrle]cbkelahvd mtjewm @Qlefaﬂﬁgoﬂémai eghrdue_ﬂf satdlt ab Gash Onel ﬁlﬁmet@ﬁﬂﬂl@%% Rkt p?y trrﬁ nt,
esurace a cati.ve o1 a rreero e
ome o¥ g:o&e(a a%ta a{u? ls&stm?la]l_l blgpegﬁsé\{ E?nergténlg eth? ga&a fe %

requested paye the eas Yt oup
conpri si nqn‘afﬂm%t%telaewt@&?'ahﬁtl‘er and a variabl e paraneter, the rret hod

i ncluding the stig@grefiy, MAKEIMPAG systehh, idRNBHIEES tﬁa/s%tsﬁfgﬂde@ce REAWgsL J or the
bill; causucaglel n res;%]onse to the request, the bill to be printed onto the

sur f ace: P PP *Fhe conmputer system data from a sensing device
regarding said at | easfousingpechte anatiorprevis 1 egiadai emgaldmememtnah:fa t he

sensi ng der\fciu@sﬁed'b%’n@ht‘u‘ﬁﬁzﬂgq b Rinfd tdto astn%e IR Mdglg\ﬂfcﬁﬁ agioft o gy ed

relative to genergtln he data regardi ng sal east one
par anet er ﬁ‘?ﬁ‘ﬁ? paymeplothiSiuriacg Bavine Spded date ipdicative o %t‘tleé“ﬁ?ﬁfa’?ﬂi‘ff%‘t"éﬂi‘? fegyepted
si mul t anequgthept, e aideagitohdygratiaer selladtal froeer giliup GonipkriSingannctionPariEdhndlael at i ve to

the bill; @gglelp%ﬁgtgrtggﬁ%ﬂ ulcﬂdlhé‘tﬁe GQQputer system said novement of the
sensi ng device ‘as. it relates
receiving, in a computer system a request for the bill;

causing, in response to the request, the bill to be printed onio the surface;

receiving, in the computer system, data from a sensing device regarding said at least one
parameter and regarding movement of the sensing device relative to the biil, the sensing device, when
moved relative to the bill, gencrating the data regarding said at least one parameter using at least
some of the coded data and substantiaily simuitaneously generating the data regarding its own
movement relative to the bill; and

interpreting, in the computer system, said movement of the sensing device as it relates to
said at least one parameter.

In a fifth aspect, the invention provides a method to enable a person to make a requested

payment utilizing a physical object including a bill and coded data, the bill including information
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said at | east one paraneter. In a fifth aspect, the invention provides a
nmet hod to enable a person to nake a requested paynent utilizing a physical

object including a bill and coded data, the bill including information
NPS089-SG 4 relating to the requested paynent, the coded data indicative of
an identity of the bill, the nethod including the steps of providing the
person with the bill; receiving, in a conputer system data froma sensing
device regarding an identity of the person and regarding the identity of
the bill, the sensing device containing the data regarding the identity of

t he per sonrchtitk tgelnaﬁ@bdtaﬂg)ayﬂimt, datcaded dgaidiciiye bhen ideentdring vaf, dehemdii| | usi ng
at | east Sﬁgg%[gg g,coded data; and identifying, in the conputer system
and fromt ta T gardl ng the identity of the person and the identity of
the bill, the repfoedpete psagnEftthe fkef erably the coded data is al so

i ndicati ve of at rebee\att‘gt m%mﬁﬂér&ﬁﬁr@ﬂat@ﬁorﬁ B GenkiflboRE ﬁgardlﬂgaéﬁm{lty oﬁfl\g t he

et hod | ol ydos,  Sesial ol e GPTRULSL, System indicati ng data from the
sensing device regarding par aret E?‘r €t ed

paynment , tiqentiyef e mgsoaevd gsfeer:@@aﬁae dea Iehﬁedm& tlmfi@amoﬁgle u:atuanm leagy sante of east
sone of th@ee&rdeddata. Preferably also, the nethod includes receiving, in
the conputer syst fromthe sen i ~egardi ng novenent of the
sensi ng devi ce n§?1 %Fﬁmﬁwgrﬁm?? f%%ggﬁﬁﬁi ‘@@ CEYEALPRTHY data
regar di ng h@ﬂwmmmnnﬁW@wéh&wﬁnmwmdwmm@m the bill. Preferably, in any of
t hese aspects, the paranmeter is an action paraneter of the requested
paynent, the nethongncludlng effecting,. in the conputer {Stenl an
operation in respEErEhe foded daar s glse PiFstingplett leaproas earamstey of the reguased n
par anet er @fménend thpueiski @dlupa yaeinbg, hﬂhes:ehmetreﬁteﬁnrmmﬁgeiagrﬁemmm s&@IAPr i Si ng
requesti Nty Bk HiTRA b 108 JRGIGaRP rgsetting
the bill t 0e 1an ¢ or |grg;£f%natl ame &%selrx ﬁgj tn&%e%g‘avecﬁts?nguﬁg%r ovi des a
system to Bfigredas pes %‘éﬁstﬁ?imrfﬁvéﬁ C%f'eii éﬁ%@@fﬁ@a alsey eestpthod inplides repriving, b | |
printed onicheacospitérag@em, tdhe fdinl the defidgUBieOregafingl fiB/the of @b &hniif0ddRe t he
request ed ng..coded data |nd|c e .0 identity
of the bi llieﬂ g(?tﬂe%bﬂl %%en%xﬂ% &e@ﬁg%gggt]n% etare ar glt(s) own move?lezi 1ag¥)et?{h E‘Lp he system
i ncludi ng a conptitgrad y%@@#ﬁﬂﬁW@ﬁmﬂé&ﬁﬁﬁ@mﬁﬁésﬁvﬁ%m@ﬁ@mﬁﬁ@féeﬁnﬂﬁﬁéta to be
8]‘ i nt fed Orﬂaﬁnénh&heSM&fmﬂG@chﬁm@&fhf@dﬁhg a%{ thy corﬁﬂufEH E}tsﬁﬂew&lehénonr ﬁQ%Fééﬁgf ﬂlﬂdi cating
ata from g_.sensi t he indicati i nd I cat ot h an
i dentity of tn}?ém%élgl ﬂ%"%ﬁ%ﬂm acnmfparamete?‘)fﬂ’ﬁgeq‘éeeStﬁ PRGBS ecéeg FPEEEVR t o t he
bill, the Cosﬂewgﬁ@u@é%tb”émmem bpmedsexdecifpeg avdymedt ymouel @ rdssrangtie bilhe abi | |
generatingxgmgsg@dicating data based at |east partially on sensing at

I f in.th j cini
east some of t hhe) a smg-%(sjpegta 9 mventlctm perov\lldeg a systtmz to enable S person to make a requested

payment utilizing a bill printed onto a surface, the bill including information relating to the requested
payment, the surface having coded data indicative of an identity of the bill and of a plurality of
reference points of the bill, the system including
a computer system which:
causes the bill and the coded data to be printed onto the surface substantiaily
simultaneously;
receives indicating data from a sensing device, the indicating data indicative of
both an identity of the bill and a position of the sensing device relative to the bill, the
sensing device when placed operatively relative to the bill, generating the indicating data
based at least partially on sensing at least some of the coded data in the vicinity of the
position; and
identifies, from the indicating data, at least one parameter relating to the requested
payment, the at least one parameter selected from the group comprising an action

parameter and a variable parameter.
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position; and identifies, fromthe indicating data, at |east one paraneter
relating to the requested paynent, the at | east one paraneter selected
fromthe group conprising an action paraneter and a vari abl e paraneter.
NPS089-SG 5 I n an seventh aspect, the invention provides a systemto enabl e

a person to nake a requested paynent utilizing a bill printed onto a
surface, the bill including information relating to the requested paynent,
t he surface having coded data indicative of an identity of the bill and of
a plurality of reference points of the bill, the systemincluding a

conput er syst ennwahiceénth ars@etemwﬁeenamrpaﬁwe&tsyg‘t@r to biaBle B bdrdon toCRMUS @ﬁquektén response

to the re En’t ut%h}gﬁ%np fnll Eru}te%. ont% a8 &19 bxﬁ I%}é}lf?c glé'la.lt’:lgnar(e:lgﬁnlg o e e IS ues

i ndicatin ata ensi ng a Tha fidl ve of
both an |I€Péfﬁfﬂittﬂ§?5’t‘ﬁac‘th?éln$ﬁ°ld¢d daﬁqéildeatﬂesﬁapﬂdeweoﬁf thefhil as@efelphgﬂlu’eﬁl ce relative

to the bi Iﬂefereh&aeoﬁeeehengn ﬂﬁegnsteeencmzﬁagn pl aced operatively relative to the

bill, generatin ok e 10 | catlng data based at least partially on sensing
at |east sone o fnﬁ % ata in the vicinity of the position; and
identifies, fromt heeqewmae@m%hfgrtliehﬂa at | east one paraneter relating to
the requested pay MeRises, mcepoa;etmeleauemeemmgﬁ%neeeoaelhea&e& fromthe group
conprising an action parangt a variable paraneter. |In an_eighth

aspect, the inventi 67‘?315?56’51?':&5@ dafa E%f %P‘Hﬁ“’cgdle‘@‘f?a‘m Idicatipg-ata ificpiiye AEACR o
request ed paynndentity ofl thedilhagd apdsitioh ofpheisarbiegldevint Bladveswithé 6kt ehe stiag bi | |
i ncludi ng i nforymtd QR pﬁil:eﬁtobé?:glvslﬁ?rehﬁ?e i %&Qﬁn&ﬂé’ﬂ&&h?g Jaﬁ%as@&'a[tf ace

havi ng coded data indjcative of | east one par aneter equest ed
payment, the af2sjradiedy %ﬁ%‘s%ﬂﬁﬁfoé‘}e ofty 'é’é?dé’ataf"rtb"r'r‘i“t“ﬁ‘é‘ OEPW“%?PEH sing an
action parameter anddeatifieg fiomlilegndicpn AR bltast chbipardiie et RBinghCheiudgeda Comput er
syst em whi ch: e printed ont o t he
surface subst arﬁgﬂgﬁﬁ&%gﬁq &r?gtlo%l %%agag%tg{sgﬁaga?%%g? %gésugic%]ng?ga 1%#8“’88?%‘“ fom a
sensi ng devi ce PeyAERINRIARSEY at Ieast one paraneter and regardi ng novenent
of the sensing d[ﬁwéiﬁltﬂzeﬂaeaﬂ;lhv&vdnﬁoxiﬂﬂ:ﬁndbddslysterﬁfd%n&ﬁﬁﬁ%brﬁ@t(dﬂékleﬁﬁbquéﬁ@@n nmoved
oo aforbfiEuitbd o o8 BRSLALL DG ol Bl AL Ar IR R BE RERLEL © S21
novement e sen as It ates to sai ge?i

par anet er . PaY‘Ffﬁ“ #he H‘Fﬁt’ﬂaﬂ%@é@ dap Wéwmwefm ieiﬁrpﬂppmmmsf thrsmuestadipayentabl e a
person to takaead oné gaametr SdlecRAYORNbe Hodp! b@piBg @n Ritbh pPAchdith 86l LRERHIA
surface, the lé’:er lhes ncl udj ng information relating to the requested paynent,
t he surfacpe aﬁlavf 6 13 3 daﬁa i ndicative of at |east one paraneter of the
request ed payneﬂrwmp'{tﬂeysam\‘fh@ast one paraneter selected fromthe group

conprising an acti on.Ra AEBfieindaRdcoded data to be printed onto the surface substantially

simultaneously;

receives indicating data from a sensing device regarding said at least one parameter and
regarding movement of the sensing device refative to the bill, the sensing device, when moved
relative to the bill, generating the indicating data; and

interprets said movement of the sensing device as it relates to said at least one parameter.

In a ninth aspect, the invention provides system to enable a person to make a
requested payment utilizing a bill printed onto a surface, the bill including information relating to the
requested payment, the surface having coded data indicative of at least one parameter of the requested
payment, the at least one parameter selected from the group comprising an action parameter and a
variable parameter, the system including
a computer system which:
receives a request for the bill;

causes, in response to the request, the bill to be printed onio the surface;
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vari abl e paraneter, the systemincluding a conputer system which: receives
a request for the bill; causes, in response to the request, the bill to be
printed onto the surface; NPSOB9-SG 6 receives indicating data froma
sensing device regarding said at | east one paraneter and regarding
novenent of the sensing device relative to the bill, the sensing device,
when noved relative to the bill, generating the indicating data, and
interprets said novenent of the sensing device as it relates to said at

| east one paraneter. In a tenth aspect, the invention provides a systemto
enabl e a person to nadedndi@fiiRiath @6 o pAMIRRicd tedalding isdi@at Seadd ByePh@@dterobj eCt

i ncluding a bil the Qill includi information, relating
to a requested Lﬁiél?}%gr %tﬁggjﬁ‘%m? 'ﬁéﬂé%sa‘ésal £ H%thcg,r elalt“r’l%t? g‘ﬁ? %v%e s(e)?smgﬁeviwa’e%hte?t y of the
bill, the systeRpvef fréativedp thgbill ssermsing be indigasingdsiaf or recei ving from a sensing
devi ce data regar di ngd aferprékasaitl idoYenfohit of €sendd@rdsHR 2R RiathR shid@Maiibye of the
bill, and for identifyi ng, fromsaid received data, the requested paynent,
t he sensing deviCe cont ai ni ng the data regarding the identity of the person
and sensi ng the Ingaenth sspayh thd iinyeptiphprovidie asystey to fnablh e péysonlio make mgeqadstei east
sone of t hpaymed eiiAlatahyRGCH i Hdbding o 1P addl S&RUta) tﬂefﬁﬂﬁﬂcﬁaﬂ?&@o%g&ﬁ a
system and ?.met hod whi.ch uti | Ezﬂes O‘Wﬁ or .. nore forns ca‘gab_ e of

i nteracti nf W& aéeqff?f%ﬁ?y@rem?% B RRdediia wficgtiveof fgudsptity ek RobLArYEsR t em of

t he presenicldingenti on may be used in conjunction with a single conputer

system in a partiGHhat b¥emREEGLEHME Goh QlsBsihnl d&%@ﬁék%@%%@ﬁﬂ?@%%@ over a

conputer network, such as the Internet. Physically, € di sposed on
a surface PEUR R BF 19y of ite il end fr jdantifrioe. ‘F%é*\?‘gfef’e“’efi ot e exBEedd

ar r ange me npaymézinghef senisiing idsvicd icfidsthOdatastrading Matienatitabf thiieRogmd RapiRd ther t he

| i ke which 4066 t ' ' ich allows interaction
with the c‘(i)%grggtméﬁn@sfs%gﬁgoﬁﬁgﬁc}gﬁéﬂqeggfﬁ%o%f{sheg@?de%gabl e preferably, but not
excl usi vel y, out $PeEimelethy prejep igvention grovidena systar aathy methedhilighgiilizes pns ope

machi ne- r emctaltdras pdblesis btd g valhl ajompivdr Sysine Widsitddeo il fBtoeMeE systhf f or m may
whi S i nformation.to such

al so inclu 1.SJ . . terial . ch_provi de a.user,

as the appﬂ?@%‘lfe?éo%?gt}onpu?’ g’eoélseedéqfcofl%cu 1%)‘rm&r{hh R R T garﬁ’i’\a% mat i on
may be regPrefEEddumdiis degignea foppeaatp prerorsmpytey netwprksuchisethe lemptant hi dden coded
]glat a. Thehsyst eNPi3kisly, tRabd0e Sispdsed 6R S bBccd@MinMOf ing sEARY ShedA! Aoldam t he
ormto the conputer system and in.sone instances, to contrihute

addi ti onal magf“’gfg “Rgar gﬁr,n&"t%’ﬁléer}}%nenﬁs’s?q??ﬁseagﬁh eémﬁtﬁv??uﬁlkaég paper ?félfeiq]%‘f \’]’Bg’fhaf orns but
i s pref er abf pdelhpadetedond wd shiclyallows nglbéon vith the cpraputer ostbrar The cpdedfigs r ed

ar r angenens detbdiBle RASIHInA G ek usively CRRIL td BBl 1eAFecRurl BN LGk S (8T gned to
be able to F%m C‘ﬁé‘% er.ﬁhge formas well as tq sel ec}lvel enabl e t he
coded dat a™fPBRIPRE PYSHTEE e SR i Mmag 585y The dym may also mclude visible

material which provides information to a user, such as the application ot purpose of the form, and

which visible information may be registered or correfate in position with the relevant hidden coded
data.

The system also includes a sensing device to convey data from the form to the computer
system, and in somne instances, to contribute additional data. Again, the sensing device may take a
variety of forms but is preferably compact and easily portable. In a particularly preferred
arrangement, the sensing device is configured as a pen which is designed to be able to physically
mark the form as well as to selectively enable the coded data from the form to be read and transmitted
to the computer system. The coded data then provides control information, configured such that
designation thereof by a user causes instructions to be applied to the software running on the
computer system or network.

The nature of the interaction between the form and the sensing device and the data that
each contributes to the computer system may vary. In one arrangement, the coded data on the form is

indicative of the identity of the form and of at least one reference point on that form. In another
NPS089-SG



to the conputer system The coded data then provides control information,
configured such that designation thereof by a user causes instructions to
be applied to the software running on the conputer systemor network. The
nature of the interaction between the formand the sensing device and the
data that each contributes to the conputer systemmay vary. |In one
arrangenent, the coded data on the formis indicative of the identity of
the formand of at |east one reference7spoint on that form In another
NPS089- SG 7 enbodi nent, the formincludes coded data which is indicative of

a par amet eémiolimkdienhd mfﬂmncmbe ERBS datd mchseaalicaﬁge dﬁvﬂa&meﬂe;sofaa&ﬁrai WM&ealk O
pr ovi de da{ha ! eug%at{egllc n% e?era vei ﬁ’ pr0v1 egarglere%art:{n%grl tl V?nog' ?Ile}lt ralatfve ?o tlﬁ%t form tt he

conput er sysf em orm anot her
ar r angenmentie cquipater sm*tm toggileer de@dﬁfhétac&?@etbb fdm alnwmammea@rralumm thelformi fi es

the for md angict he c%ﬂ%ﬁtﬁ@h?ﬁw k&t id&uﬂ&sthfgﬂyﬁ:ﬁi @ theF&ErQMlg q&ﬂcetlpdésdgﬁedqmput er
system data . on the for on

i dent i fi esP ¥ m%m SSPRster fyﬁtgmdg{?% 011I ‘%‘ag? %P&g@%‘%ﬂﬁﬁdewfﬁé system
and net hodthahssmfémvas speci al ly desi gned printers to print the form

Further these prijng Efeﬁn&pﬁ}%éeh%temgrsysteglr md%tﬁodc%isoteh:@logsoémaélﬁrde§é/n§& em and
are designed to rec ve rz’.apérromt e sensi ng device. As indicated above,

t he syst en? & BB S50 BT o te; OH@EPIPV‘ o hercempys susEraat e over a
net wor k. | axe tidvigsed ag reauing @areﬁd;m the ke@sipy demiteerss iaticated sHoley the byRtem@hdubatbdiont 0 t he

network ang ﬁllvénqxx i oty shifdl t G ow@n&%ﬁs m%sgf mazﬂg lgdtésoaré Rty

di stributing of fornms usi n? m xt ure of I cast poil nt cast
conmuni cat ¥ ﬁatﬁ‘f"ﬁ'l"éltf’d‘th"’rkA%%lP‘G % gyinying eftheformy af deppapdpod @JFOtfPF disgripatingob s ent
i nvention mémmxsdﬁﬁgmﬁh&dﬁmmﬂchst&ycsﬁoﬁﬁtﬁstcmlﬁiaaﬂd»spm&ccpwper and pen based

over 1 radi t§ onal “SURHbF i WS il e BLGY BFSAIRIG, Al SRT b PR 1S
wi del y usedghpselp ggprpapd pmsqde@gfaﬁ: forg epvamater S@iﬁem FUit I?T@‘fides pepyrpigaificant
i nfornati Opendfls BaSriaiionbi@GomBad syslas) The hdvbdidt bigapedis Hal w&me@ Bsed to P UL er

screen. IVbr over. a S not batterie n bright
light, or Tobudtf fnfdorm%(‘:)% el'd o HPEF%]@PE’&% pipi§ cagier 1 ﬁeag?‘a%%nrgﬁ'd‘m désalﬁ% 19381 e and
di sposabl ecomF'EIFftSPreqﬂn@’ioeeOV%hﬁepesgl@ﬁ et ob detstifsoran bhyeeartin drighilighy oaretiustly

hand- wri t i fgkplsQot sﬁmrtﬁreenie Wi i€ poriald mqﬁpcgm@tﬁfme%&b RRS St a1BWPHESST ON

t han i nput La.a c Ler. board a ent inyention
t her ef olroe ﬁn%%‘ﬁ'&% gfg%g m"sty\é? ‘éaﬁqnﬁﬁﬁﬁl%b{hﬁ gf%?’“gr‘l’?gsﬁf’feﬁbwsf‘ﬂ’é fent of a
bi || onl i néda nekipwig kedearddndmovel surface interfaces. BRI EF DESCRI PTI ON OF

DRAW NGS Pref err ggh ?r@sgntqwéﬁfon RAA PRk a%vetl Qfstemnaa@ %{n@@ fOpehadbrifOM% DE
described, b on- limtjing e.only, with reference to the
acconpanyi??ﬁ‘xﬁ’fm%bﬁ]d’ |£??l%?38ﬂf“°ﬁ1§’6$‘i§"‘ferfa§esa schematic of a the

rel ati onship between a sanBREFDESCRIRTIONOFRAWINGS ts onl i ne page
description; Fi OmE@red ahPotfer SEEMIRARAL Gr fd ﬁwn&bfn “@11 hé¥ & R&HbA,RGL WESA. 2

net page pen a net E)age printer, a netpage p
limiting example only, with reference to the accompanying drawmgs in which:

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

description;

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

server, and a netpage application server;

Figure 3 illustrates a collection of netpage servers and printers interconnected via a network;

Figure 4 is a schematic view of a high-level structure of a printed netpage and its online page
. description;

Figure 5 is a plan view showing a structure of a netpage tag;

Figure 6 is a plan view showing a relationship between a set of the tags shown in Figure 5 and a field

of view of a netpage sensing device in the form of a netpage pen;

Figure 7 is a flowchart of a tag image processing and decoding algorithm;
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server, and a netpage application server; Figure 3 illustrates a collection
of netpage servers and printers interconnected via a network; Figure 4 is a
schematic view of a high-level structure of a printed netpage and its
online page description; Figure 5 is a plan view show ng a structure of a
net page tag; Figure 6 is a plan view showing a rel ationship between a set
of the tags shown in Figure 5 and a field of view of a netpage sensing
device in the formof a netpage pen; Rgure 7 is a flowhart of a tag inmage
processi ng and decoding algorithm NPSCB89-SG 8 Figure 8 is a perspective
Vi ew of a Hgirdmigepdpectitdvew dfS n@FagOfch atdit adsauita RSP fidl@bidiaf coid; ew cone;
Figure 9 i 1ve expl oded view of the netpage pen shown in Figure
5 O qur e 8 5 PAGEN RpBIE O Bt e bl B 506 BELBEES PO S7°F0r Lhe

net page pefisushbif 2 pehermtig hlogksdigerampef @ ron cquireflgr for fhe petpage penpskavaje Eigimgse8 vi ew of
a wal | -mounted netpage printer; Figure 12 is a section through the |ength
of the netpa engsrg nt ertiof.Fi ur e 11;t(li:ieg)ure 12a is an enl arged portion of
Figure 12 'SREWIAY BREEEEY o561 " HEOBEHIMEPBFF nt engines and gl ue wheel
assenbl y; Hiupii2ds as8etion thgpughethedlprgthebf thie espagd prinfeeotiFigkredrt ri dge, ink, air and
gl ue pat hspig@ha B dnRhia@ RS oOfigd ' shB\RhPALGHRTE Al BlpicRid JinOlAbiRS ahg 1 and
12; Fi gure114 g 2 hemati c bl ock diagramof a printer controller for the
net page prifftRFI&NBWY:in Figures 1 | and 12; Figure 15 is a schematic

bl ock di adfigma Uf is d dpthiked e@wpif ithetinkecagiidee, igloai mol $ler mtharedd MonjesdinEdbfxhé Nt heads

associ at ed . BrikillSr BLi-QUgLag@nt rol L er shown in Figure 14; Figure 16 is a
schematic bl ock diagramof the print engine controller shown in Figures 14
t ‘E‘%‘

k .

and 15; PigiR & i jckemgtigyblpck disgram, of a, prisffr gentralies fo5 heoneipags) ntevFisFD it i ng
el enent, dSguwrsetandn?; f or exanple, the netpage printer of Figures 10 to 12;
Figure 18 i.s perspecti.ve, view o spal | _part of . an array.of. ] et TM
printing elil rreg1 r?tlsszﬁ Sc%nga_{lfrb\éociém%r & %tfd‘slé?ﬁegam(tﬁn%f)me?osn %%ug U S Taggst rating
t he oper atdsygated/eithghegrintetrentillerjseavTia [igirnt% ng el enent shown in Figure 13;
Fi gure 20 Higurdl 6RES sSiRBE(kd bRk Mibd@ih SinePritRAfite SHGIR Mowd {n FBeuR@LMGE.h Menj et TM
printhead; . Figure 21 is a sScC emag ¢ view of a user class_di agran% Fi gure
22 is a sch@ffal’i't? DRt ] pra HeEMEVYS PrpFagleammy o Beg iy fr mple. Ge
schemat i ¢ neipegwpadteraf PBewresdD &6l3; di agram Figure 24 is a schematic view of an
appl i cati G u?é 1355 g}slgegtri‘%.Q}ewE}" zQMaﬁpg‘goflaéan%y §tchtfe%n%lp%nt\lﬁtg§l\évm% s; a docunent and
page description ¢l ass i agram

Figure 19 is a series of perspective views illustrating the operating cycle of the Memjet™ printing

element shown in Figure 13;

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

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

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

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

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 schematic 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;
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Figure 26 is a schematic view of a docunent and page ownership cl ass
diagram Figure 27 is a schematic view of a term nal el enent
specialization class diagram Figure 28 is a schematic view of a static
el enment specialization class diagram Figure 29 is a schematic view of a
hyperlink el ement class diagram Figure 30 is a schematic view of a
hyperlink el enent specialization class diagram Figure 31 is a schematic
view of a hyperlinked group class diaggam Figure 32 is a schematic view of
a formclass diagram Figure 33 is a schematic view of a digital ink class
di agram Frigi & iSdlschénafic Gehemabdckboy fidla digerdni; €l d el enent speci al i zati on
cl ass di agy; 3g\}§>{§s(%§ema wgwcl):a t%ld?&asslds 8 schematic view of a checkbox
field class Iagra ematic view of a text field class
di agr am ﬁB‘gﬂiﬂe‘S Bﬁhqnyu‘aﬂ@cﬁéﬁ*aﬁﬁée ﬁﬁidé%S%l‘iagaimsl gnature field class diagram
gl gur?a g8fplgura3g‘,&@ﬂmmofmm@ﬂprb?ﬁu%a@?@g@sm ng aI gorithm 3? gulr:_e 38a |33 a
etaile of t ar.t. i gure ; i gure is
a schematl%': i e'ﬁIsadmaﬂﬁg?ll C%éarg%\?léerSte Ftheh‘)(f’v‘ﬁﬁn ﬁ% © 2{:ass di agram Figure 40
i s a schenBgire3%is e%hmauewwe@@magee@ewmaphlmnma@wgdmagr am Figure 41 is a
schemati c ywoqza@hefnau@mﬁaaréss@&edssbr@p%&ms@mgﬂm Figure 42 is a schematic
view of a % %/?/%*‘St cl.ass gure 43 is a schematic view of a

subscri pti *‘35“&5?‘6%‘86 avor ﬁl“@‘lﬂaé“iﬂmlns a schematic view of a
hyper | i nk Frgqu@sta@heassc vdwa@m&moryliﬁuogassrdmgﬂﬁ is a schematic view of a

hyper i nk ﬁ&t&é%@&AQ&nﬁ&@&&@&'asubsfb%%&v@:@p}oﬁmcﬁ schematic view of a form
submi ssion_protocol; Figure 47 1s a schématic view of a conm ssion paynent

pr ot ocol ; T‘—‘F‘tjﬁ‘f‘*ésﬂ%h‘imé‘“ca“%?féﬁﬁteﬂlek’(?ﬂ‘@%%ﬂ*d%&gré%t of user interface flow
docunent ID@ﬁs451sHc@iﬂfaﬁcvﬂ&vdfﬁhﬁxeﬂxﬁh&ﬁﬁhbrﬁpmtbcﬁw of a set of user interface
page | ayo i X chematic view of a bill

paynent s gfggés%g?gﬁlrléén%ﬁ 7Wg(ﬁre i‘%mgsglgﬁé?:t corﬁrau c view of a user interface
flow for af®ie 7 pasFhreritic viewyig geramissonipaymgntiorgnseat i ¢ vi ew of a bill front
page; Fi gurlﬁlr&&1&4§scEenﬁﬁJWﬂa@etwL@Wuﬁécrfa&ﬂaMdbcuﬁayEEBlm met hod page being the

back page e docunent. of ur e 54 is a schematic view
of a bill 19 J@‘ iy SR ik ‘T‘?Af’ﬁ’é’ﬁ“lffgé‘i‘iﬁf‘% B RRED. AND OTHER
EMBODI VE fq\ﬁ‘tl%a Scmﬁne‘tlwfiabﬂla?awa@elasnﬁlp&m@f Si | ver brook Research Pty

Ltd, Austrakir@s1 id dschiRtiPhief &huefin@ARe bW bill pfiRedenvention is configured to
work with %ig}?e

e1§ ep s%ge?natic view of a bill front page;
Figure 53 is a schematic view of a bill payment method page being the back page of the document of
figure 52; and |
Figure 54 is a schematic view of a bill payment receipt.
DETAILED DESCRIPTION OF PREFERRED AND OTHER EMBODIMENTS
Note: Memjet™ is a trade mark of Silverbrook Research Pty Ltd, Australia,

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

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

unambiguous map reference both within the map and among different maps. The computer system
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net wor ked conputer system a detailed overview of which follows. It will be
appreci ated that not every inplenentation will necessarily enbody all or
even nost of the specific details and extensions discussed belowin
relation to the basic system However, the systemis described in its nost
conplete formto reduce the need for external reference when attenpting to
understand the context in which the preferred enbodi nents and aspects of
the present invention operate. In brieb summary, the preferred formof the
net page system enpl oys a conputer interface in the formof a napped
surface, thatonksm mﬁmrahmﬁdb&ﬁkeaﬁm &aﬁeemapbédcsblfaaa RhBdESno R8RS eti®e@ Map of

the surf a‘tg:agedrgxafhnt %%erencef Supphedg r@rlilsgneléemcg use tha;hea su1[faec]:3 mfoerrg ncan be
queried by a pl? sl ng Gev pen g upon the speC|f| C

i mpl ement a@lﬂsdﬁﬂe‘*@%eanﬁ%p theétfrercwén@e@ Wb&’}‘ ats%em%@dﬂé@ coppuisr yysiemeon belifio§ | bl y,
and defi ngeme&ﬁaraﬁ,uﬁhesgonyaaymgmmasineeahonwfhys@ﬁcetfmuampped surface yields
an unanbi guous ELBP rTeQE9 %gg) GRoth wi thin tle mafpl)%and ano ng di fferent maps.
The conputer systef P TGRS B SR PR HETFER %o8di 8%t ures on
t he mappedinsuaetion owth, ramekes Tbdre rm begenrett tbxt rerapbirs dpé imagesrpriated ch orba@,edap@n map

ref erencesys HEEEA W&e ldaeymt@raéi%‘ %&H}Qgéi eﬁéfoﬁ:%ubh%@ Ghc¥del Bn EJEEPJQ@%}&%%&E}Q e. The
i nfornmati on sret{fteve can take the formof actions are

initiated %‘9“"5‘ Iy Skl e Bypled PHBR e g ik Bweverypad E.]j‘ﬁrélfyaﬁ‘eo‘i"d‘idﬁmf"’epg’bonse to
t he oper atigrstrsed bytuesmicAlly omging pdn abdrensnitddacie fegagesyem. I n its preferred
form the netpagg, tﬁé’ﬁ&t@r@dﬁf&&' a%§ve%ﬂnénbﬁldl%§~é%ﬁhiﬁstdn%9ch%ﬁge Al cﬂ&@@%m the

interaction with, netp ag hese are %Oﬁ?es of text, graphics and i nmages
printed onpeaﬁ%reﬁ‘&ﬁtyﬂfﬁ% i fmbtl}ﬁ ngipk T {ovgRal| refEencqtte A REPR deBhIn Ay eS|

| nf or mat i odmbbdimencedediten bgaet RA @Sk 1§ aitbiativdlly Gtropriized S Sdnadted ad | Y

i nvisible nd t hereb the coded
data, can $o§xgﬁt£}‘?ex\r'ﬁ§leq1§19%e Hﬂ%ﬁli ﬁn ﬂ]&s b P%ﬁue?)gl\rll\ﬁanaf qtmr%(é%él%qlﬂt ted to the

net page sy&toet of F‘nn?t??ée e é*‘@?ﬁ“é%lyf"?ﬂfmi a&ewa/ecwefceﬁsnseﬂﬁeps Yy presefurdik s on
each page sabrike clicked with the pen to request information fromthe
network or to sign ferences t rk oSer odi ment ,
text witten by %Hsng%ggegnge hag8m ?eshﬁta%gew fSFntarmeteéaocg‘Fﬁfg%ndwm%% @ onver t ed
to conput‘@rﬁﬂsﬂe%wﬂﬁuieh@ﬁnélﬁfw@ﬁe on the printqd page} @G‘m‘ ‘Hegirfranalps’, aocopeufifdibed in. I n

ot her errbqs&wsen&epen%cgtﬂ@te%@%ystaiﬁ@ﬁkré;ieﬁbwsmmas me%&.a@efo@{&nﬁ%gmelaﬁ@l ly
verified, Idl O\gﬁg ﬁg B ce #{ansactl ons g ur.e aut]_gorl zed. As
Tl Ust r at e Aefigiie SPmE HeTabaecnags of Sl SEAPEOupR FHES ot | ve
f or m whi chand apded Weta f3i drined 2% p chiiectiohef trgert usiog nvishipsinic dhé yorregpondideepaps i nt ed

page, and j @Jnmrsoabr@@LA me ne @n&@megcﬁ@manm@&m%aams BemPElbhageh t he
net page systﬁ@aré(g " form_containi ng nane and

addr ess fi®%ft i Sc&%% a‘EﬁPP"l“’é‘he’“e’Fﬁé"%F?é’? il dcEsiheicepent G- FHIFACE data 2
printed ustung iitsickingle), nksllowalrchepa ephtetiab aoxﬁctprmmtueﬁn;&Swathe eltpage Thon of
tags 4 usifgni Biieal &6 g{&plem@ Ok &S pRAAL %o e 1141 %(fexgnofSthe st or ed
on the netpage network, describes the indivi el erre t he net page.
In parti c‘i?F%f‘P““idt“gEé@’t“TSl bes the type and spatl aI ext ent (zone) of each
interactive el emantilufdate@ in Eigutd 2,fiheedethagrpen ALt b @rfcirad foli@ of¥aLHDE om0 al | ow

the netpagh, S¥FLES £ aGORLEE oYe defdh BARE, Ghrid ARMu:R illG nOSLLRYE: solne

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

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

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

comes in tabletop, desktop, portable and miniature versions.
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submt button 6, for exanple, has a zone 7 which corresponds to the spati al
extent of the corresponding graphic 8. As illustrated in Figure 2, the

net page pen 101, a preferred formof which is shown in Figures 8 and 9 and
described in nore detail below, works in conjunction with a netpage printer
60 1, an Internet-connected printing appliance for hone, office or nobile
use, The pen is wireless and comrunicates securely with the netpage
printer via a short-range radio link 91 The netpage printer 60 1, a
preferred formof which is showmn in Figures | | to 13 and described in
nore detail bel OWetpigss il attibirgBini ofeénsuniiibn @ehbBathk YasObt-BofPaFERRh the
personaliz e zi nes catalogs brochures and ot her
pubI|catloﬁgmm%T¥ﬁB%R1%wﬁoga%ﬁrmﬁwnmﬁ1|t as interactive netpages. Unlike
a personal conputephowp e Figere éa@@n@?ﬂgm@rwl Stegagts it | theaneded dationh roiard be,  for
exanpl e, wa:tphgemomaﬁ.dmaﬁmascam sﬂoﬁ rage adi6 Ak 8k %térel%ﬂonﬁ@ﬁ Rétfige FHEME "Iih§ first
consunmed, such near a break tabl e near the

S t .
nousenol d EGHL o HE MRS b SORa e, et R 18 Sk ORIt op
deskt op, porreitceciramttanien tigtnageesewver sside A SorediPSH8OME@ed b ahplicpmgesnyuter nt ed at

their poi nfapfe GRRSY aptalnapag@ QpikABn (dher 8RS8 qspn%en %epagﬁh Wt Bod e
tinmeliness and |Bleract|V|t of an interactive nedium shown in Figure

2, the net5RGE° pEFhiiprpiqd ﬁP@F&’E&“?*‘%pPﬁte‘t he coded data on a printed netpage
1 and communi cat &bs nepag spstehis miada @ngrerabladioe: dohvelierd jin thprefemddembedihan to a
net page prl&fﬁeﬁé uselhlecorcl)]%chm ffh 885,86 Hﬂ?oek%nﬁe&h%aﬁ%tbﬂ vERs) f&q il Evant

net page padge seérver I nterpretation. ropr|ate C|rcunstances

t he page s Miinls- L thegygicasd B phigis ﬁé@glﬁ@’emﬂaﬁ" St er

sof t war e rptintigig made rfor\&fopiat]e toajoshinga tih mr&afeu%rmlanetp'ﬁgeepuamdndnmad th®n server
may int Ug{byﬁc%ﬂc%m%‘cter&%w Q&ﬁm&ﬂj g@sn&a%?zﬂl | DG, QLG DL | ﬁés{,‘?a}%; r}%lrngi' nter.

The net page syst consi nmor e conveni ent erred
embodi mentit ﬂwolﬁ’éqnﬁgtha!é@cbom t%&sﬁfrd?r@wewamnﬁm%ﬁog@r%&i@@adhng

m cr oel ect r omecha@m feephgeSyimbraRplé Mﬁﬂ@oub@&@ﬂlablﬂkjoﬁﬁmad_ﬁm [Hte@ﬁeﬂ-Mcs@ chd ers. In
the pref er{erevgce Esoa[vé‘lla&‘é i 515'0/5 of heﬁs*éﬂ‘o?ds%% Tx%n‘%‘eiﬁlas‘b'te‘ée ¥ s zpeed a% eripg,

hi gh- qual i e nore € 10 consurners.
preferred lif@ﬁd'f’ﬁnd Entemst fﬁafg%ls plerafyi aveitable tp 292%ec0f thiese. Theippipice atinterlqar asotoraritst | s of

atr ad:]I ti oaaif slawiemmgm P& with uﬁ&r aeﬁvayaﬁés qui‘]mk@hﬁa@é q@h@ Enddb) S Yer Y ES
printe In fu

c si des, baun et er e navi_gati on
P a cont or DHBR &R v drner e s B B o R Rhen ebobmebg et 0
avai | abi | i ewyragfmolsrsbativandill thadom bt leaecenale fRabl @nsugerstogeofi visvwalraitieabl e t o

95% of housebinelss, e nbdfe lslpytetrpg ol RSy prRf ift@RE &n FROGHE: SRPMInHs Ahd eri ng
br oadband I nternet access is already avail abl quEfg 20% of these. The netpage

printer calfPAPSEgRINFEon ARmels cUPBiRES ceBmTE RN EHEVich HEh RidPA Tonger  del i very
times and | ower Nempage pepliedtipd yervetsrideedhe tetpee netvpdige: cosigstedm ddiver pentenabl ed

usi ng exi shig pEENSHAPL he'ﬂ%% %n@épsd AR bl Sre @Jht,égfau HekfGus ¥t em wi |

operate nore slowy and wl her ef ore oe Iess acce rom a consunmer's
poi nt of VIRIen Rk PINET BB dOEAYEE 2Rha é@‘ﬁ’&g@teg‘ﬁ‘s?’étﬁ‘r‘qlss Perspoplizefl on a
privat e i ngublihirins aré filteg inhd foriatisdraccariing eh ifldividua], usdr p@files.

A netpage printer can be configured to support any number of pens, and a pen can work

with any number of netpage printers. In the preferred implementation, each netpage pen has a unigue
identifier. A household may have a collection of colored netpage pens, one assigned to each member
of the family. This allows each user to maintain a distinet profile with respect to a netpage publication
server or application server. _

A netpage pen can also be registered with a netpage registration server 11 and linked to
one or more payment card accounts. This allows e-commerce payments to be securely authorized
using the netpage pen. The netpage registration server compares the signature captured by the
netpage pen with a previously registered signature, allowing it to authenticate the user’s identity to an

e-commerce server. Other biometrics can also be used to verify identity. A version of the netpage pen
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net page systemis hosted on a single conputer or conputer-enabl ed device,
such as a printer. Netpage publication servers 14 on the netpage network
are configured to deliver print- quality publications to netpage printers.
Peri odi cal publications are delivered automatically to subscribing netpage
printers via pointcasting and nulticasting Internet protocols. Personalized
publications are filtered and formatted accordi ng to individual user
profiles. A netpage printer can be confi gured to support any nunber of

pens, and a pen can work w th any nunber of netpage printers. In the
preferred nopdeefRBipait k@mingeagiRcdiel @@wwp}euy thastpaze WaisEiion sebvdent i fier. A
househol d nay hav a §g|%%0%l9£&9f cgﬂg&eenqﬁmg%qugpﬁenmone aSSI ned to
each nemnber &Fa ﬁ s af User tO maintarn ardistinct
profile wi Mﬁhor"e@ﬁemwep@naﬂmtbpa@‘ég'wwwemtdﬂofnr ungpdipited funly maiky Bipits peefiried n
server. 1? fbﬁ% P l?ﬂﬁr&s B 3diadIsSHROmAGbsERRd &tgefeﬁdsemtﬁdmzéa sB@deR 3D Bis k@GS hk at i on
server an i nke

ne or. nore ccounts. This allows
e- conmmer ce ﬁ:'a%enpennfer lst‘%hqﬁé %"e‘ﬁf&"@? VA {)ﬁ% d%?‘%ﬂ {rray frgk BAE YBen. The
net page r elgiowt thatlephonsmmbeor gpitpdires t he si gnature captured by the netpage

pen vvi th aqprevi pesde 688ER hREGECFIRgnature, allowing it to authenticate the
user's identity to a&evgpgﬁ?mrce server. Qther_bionetrics can al so be used

to verify identitff Bribessiehis dnatopdiee g dniiedMetslier laagurer (UMY ydes
finger pri ntlass diagam. mg-,lass/ceargraiu @gkistsiof ases diivhjed klassesycoligottd by rekeibpRiPS addage St rat i on
server. A [haugiAonBflsRRGPnREbHE! as BNl nk g&@mﬁz@ﬁdns) %%@sbaa@y& efs L NE

nor ni ng newspaper . W thout user intervention, can con never to
del i ver un®8riked plrglafionthée Yepepn objegs.i IFsbe‘ﬁ’F"é‘f‘%‘-‘FaP@él"f FassemA Se’t‘ef%lﬁf}“?n ﬁE‘FeF vers
peri odi cal s;mhmmaesuhxsm ibb exdler@bodoih e rivliosig awdf: iDL d1zed toaght 68 thel se dr bl S

res DECt ec%; e &B%Egs Bld cﬂgse}{ isia%FI}émj%\lﬁgn cfaﬂ)h rt]?ﬁ I1s? s%fl %ﬁg g? oil A, %COU nt

which is v one nunber or

eni | addr%“qsnﬂl‘}‘r@mp@?smﬁ%%HPdPE'@H'UﬁEclﬁé?éhfféfbie%ct model in the
system is descri bed clsiif@awn dslakefcta@éxle Mm@lmmghelnalﬂg&aga&la@mamauﬁlam%fdl agram
A cl ass diagr cOo ts of et o t.c ses

rel ations hiﬁ%st%mmsd) ?E‘ i gos% KIC gedg m (B m&’ i I?Zﬁrs't%zl?%a% {}i‘% r 8%?3%&05

associ ati oths Clme@@ﬁé@mltmmmﬁ%hst Mna h&sgml &ded. bnthe dipp é@EmSSWhlféldn]@Vﬂ(l nd of
rel ati onshﬁda,eaetow@;ansqmne@;ﬁodehede bet ween i nstances of classes. A
generalization relates . actual classes, an can be din the

POl oni o viay. | AR ASERERE P 13 GHPRDE nRe b orgrals PO S O et of ¢ ha
cl ass, andthe In@}lﬁlshq&y@ iz geneta| Teaddfah lmﬂtlpbhezsus oB;. Achste:il {*5 iglicopdl § a

subset of Awigidgy of%ydq)@%erggltm&ié @%taésymﬁu;pﬁquma@@a@aﬁa Qra@@srnmﬂp%lél ng -
i.e. classes of cC class. is drawn as a rectan abelled with

t he name of S°t9?8°"84lya1§]%eﬁeq i eﬁl&?ﬁf‘%ﬁ Yiidh Ge F‘iles?f By cmf'srﬁ’é“d&‘#tcpfsbgf‘é’genoc famoRd ¢l ass,
separ at ed idicass tah eggregadonbyss@iatior (“Bomt-al’), lahdé, dravad atatht iagdregabr tdideofofper at i ons
of the classuuseharated fromthe attribute list by a horizontal line. In
the class diagranms which follow however, operations arenever nodelled. An
association is dPdfRraietion ©hipashin Wi ds 4t 2 F adiddige oise teridistey WiBpe| | ed at

ei t her endarinint(da the form of an open triangle) at the generalization end.

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

1.1 NETPAGES

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

A netpage consists of a printed page (or other surface region) invisibly tagged with
references to an online description of the page. The online page description is maintained persistently
by a netpage page server. The page description describes the visible layout and content of the page,

including text, graphics and images. It also describes the input elements on the page, including
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the multiplicity of the association. The default nmultiplicity is one. An
asterisk (*) indicates a nultiplicity of "many", i.e. zero or nore. Each
association is optionally labelled with its nanme, and is also optionally
| abel l ed at either end with the role of the corresponding class. An open
di anond i ndicates an aggregation association ("is-part-of"), and is drawn
at the aggregator end of the association line. A generalization
relationship Gs-a") is drawn as a solisd line joining two classes, with an
arrow (in the formof an open triangle) at the generalization end. Wen a
gl aiss di agmmsj Byl end iHputl flde. Abipagp bierwd in_ﬁﬂ:&@ﬂﬁladeaﬁﬂx aﬁﬁe@:ﬁ@ pe,ﬂia)@ Rsis

uplicate as [ but the main diagram
whi ch deflsrlllgjacemsbesﬂmmeougﬂcﬁﬁm a?dirj{)mcesfetdbyglﬁfw agesﬁ’fty ‘where it is defined.
1.1 NETPAGES Net phljiels npipages dae stargiibrchamé page dascrigiing Howevereto pliqyeinprethpoelk i s

built. Th eahep&lgewu&lﬁcaapae@n@medldaa@ﬁﬂeduaw nelpRde8d fsg6Rd & anRlU p&cfe Qe Mhior mat i on
age (or other

and interacti v ces consists of a
surface rejfo ]Yjﬁqla I°§Pt8feyls?’ét§§5§‘g&feql??maneaf"gfyéﬁ%eé’é‘mF g‘ﬁtpfﬁ‘? ‘i ne description
of di e page. TheEshinfmecprge: mesdssdiptdndnenr@ledrmiantiatediegl Thergidsitdid hy by a

net page pagy @g@@&m&ﬂl@ pﬁa@a&emﬁ%%&%fr&ﬁbﬁ&%ﬁés'ﬂ% el dA€ridtloR I TRk G byOUt and
content of. t chs includin t ext gféaptihl CS an |n'a es. |t aF

descri bes r‘ff)ﬁ‘fm ROPIHFeR RS p6‘=’r‘? hagEciis '&$S&H’|dF@nbeNP$6’8€9de§é ﬂ%” but 't ons,
hyperlinks, and [Tmute phinted BlSnfrafednbbpageiniadbd aywsubarurdwiigSs Haged-wfldchvea net page

pen on Itssuchsagréraﬁat?y Lagelbﬁeaﬁlmea %&@euahsvargﬁmsﬂfe%i 1R R gﬁgﬁ@&g Yy the

net page system M | e nel pages can share he sane pag escri pt| on.
However , Sﬁ“&‘?‘Pyé\/%o#drﬁ%ﬁmlﬁﬂ’?rsﬁ’a‘ﬁﬁﬂthB‘t%RE‘PWa§éilthdent| cal pages to be

di stingui shed, eaad i@ipaBCaniates BE:GE @ﬁkﬁdmalelﬂétpdﬂblﬁenmgﬂle teg @iRd is frhe@itted NI S

page ID h r.eci 1o di stinguish en a ve e nunber
of net paggtg th%é%aﬁg %ygt?%rv{e% rﬁ% e ea?‘v.!:splg & nnter 81? 1|S |bl%srs1 S 0%%%%03%%“’?%5% printed
tag. The tReagedEney 4 edort fasc reﬁmqulf ﬁh@@“ﬁ'ﬁle |S@h11$11ddaq§?iﬁéa?a§$ed§ﬁﬁhft her eby

i ndi r ect| Ypeh dittably @agt hafd 3G ARELH iR lallck-EJﬁlﬂle b@d. 18k Bortdnti@RtielpbLs itS
own p05|t|rgcrg} on ttheeaégrgqg S%g%tnee% Stldte%sc On gh g.ta %S are detscrlbed in nore
detail bel 6w P PRGN IR 9 RY MATE b PR PPE e SRR ibst r at e
which is |quea$ E@ES Pféfﬁllf@@?lrﬁofebly engefledhtogmkathai m@fy tplappeitto suflesg danjagd. r ar ed

wa?/egen?t Ps are riVaeald fagd @er&eh%lamma B)8e Pk iRlafoceBSEll prif@NEHGebY a
SOl 1 Sta

e sensor Wt p riate filte i s_sensed by an
area i rrage?lg‘(‘-ﬁlﬁ%%];" AT Rdigag E)eé&[rejps é‘f%’pp%ﬁ’?f“ets oé“‘é"é@‘e{d%ﬂf‘gw %g%td?sérﬁ’élf’ﬁ ted "to
t he net pagechwyigeémipaga t he nearest netpage printer. The pen is wireless and

cormuni cates Wi tlﬁhctr@@mmtb@ag& tpglsaeé &heriphi, &%QQ&&WE@Q:Q@%J@%Q?%#% | ;ags

are sufficiently ensel’y arranged

i mage at |88 f"m&%g“fea‘b Tg?/%aﬁe Bfange §|"ﬁ§‘1méedd’f“ih5’Rth(5'ﬁ netRRee B‘é‘@% which printediity o1 t ant
that the pediflnecognihdmet e whageud®iand position on every interaction with
the page, $jnce Lbgpabef&saction is stateless. Tags are error-correctably

encoded to nmake thempartially tolerant to surface damage.
1.21 Tag Data Content

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

As will be more élearly 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
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The net page page server maintains a uni que page instance for each printed
netpage, allowng it to mintain a distinct set of user-supplied val ues
for input fields in the page description for each printed netpage. The
rel ati onshi p between the page description, the page instance, and the
printed netpage is shown in Figure 4. The page instance is associated with
both the netpage printer which printed it and, if known, the netpage user
who requested it. 1.2 NETPAGETAGs 1.241 Tag Data Content In a preferred
form each tag identifies the region in which it appears, and the |ocation
of that tagryMtdrktieh wilehepRgl Mite théinteR@rioiBktatless® contain fl ags which rel ate
to the region as | e a its. ma for
exanpl e, signal a ef%%}(e%glﬁ%dl;oﬁl&m te@‘eﬁeélo?owﬁl%\%a refrsco(’fﬁig%ﬂ(‘gth BT Ve of a
functi on azddhsiregicadD icpded inike tagivihdiefatesyronarpup ith thepagalp oficrhasieh whide sensi ng
devi ce ha A afpard. &f Rer ibo@mBRS &k kddloh Wit att@Q'eﬂ%I@gdn@@?rh Aoibgl a@&?mpen may,
i_n e zone o

for exanmple, illun nat ctive area

hyper || k. AP OBt oL PRy 5 BRI i BT P PP il
enbodi nent whideeds theaggico dp tanidivgdaidentiabd ihtyrastiecdgmzed | nvari ant structure
which aids initigh,detfetda@n, and which assists in nminimzing the effect

of any warp-induced by the surface or by the sensing process. The tags
preferably "t Figld he erﬁ’FF'é'm;(J%{b*é and are sufficiently small and densely
arranged thetjorilbe pemocan relTtably i mage at | east one tag even on a single
click on tp Rege s—rApoertar that the pen recognize the page I D and
position oﬁag PSOSQ-EG 14 every imteraction wth the page, since the

i nteracti qilags state#ess In a preferred enbodi ment, the region to which a
t ag refers,.!.ét Feraes 2,' e page, and the regi on I D encoded in the
tag is thear ef'ore syndiynous with fhe page I D of the page on which the tag
appears. I n other enbodi nents, the region to which a tag refers can be an

arbitrary subregign tag)zonampqg@ bA ofOh RN tiSH fpREIS- alfoited SX ARSI Table GAN
coincide with the zone of .an interactive element, in which case.the region

ID can dir ‘é%f"f‘ﬂ’g T BT 72 fREYioh F%‘?"'é@f‘?’?/%“’%?éﬁlé’ﬁiag IDpsygpogs 4 regionsige of Uk 5
Fi el dPr eci ®©il62# {gh¥ir¢ BipheRdgtzamnreditdt 06h thagapbdd]Ontishaugls rwibal &lcredsing Ghebae ID t ag

cont ai ns J&&Is%g&pgfbyu dgégbnmg gg?nstaxcphlgp@wh\é 180-5i0£85 eaa%wéiwvmoiﬂrar jable 1.

Assum ng a nexi num't ag nsi t er square I hc 16-bi't tag ID
supports amﬁué’ﬁfrﬁlf‘?nﬁlw) @Ffefﬂ“bmg‘f’ﬁ'“i@zl&‘q%é?n& ¥nches. Lar ger regions can be
mapped con.2.auouThy DatatEneoding NCreasi ng the tag 1D

The 120 bits of tag data ate redundantly encoded using a (15, 5) Reed-Solomon code. This

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

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

1.2.3 Physical Tag Structure

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

To achieve proper tag reproduction, the tag is rendered at a resolution of 256x256 dots,

‘When printed at 1600 dois per inch this yields a tag with a diameter of about 4 mm. At this resolution
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precision sinply by using abutting regions and maps. The 100-bit region ID
allows 2... (-10'0 or a mllion trillion trillion) different regions to be
uniquely identified. 1.2.2 Tag Data Encoding The 120 bits of tag data are
redundant|ly encoded using a (15, 5) Reed-Sol onobn code. This vyields 360
encoded bits consisting of 6 codewords. of 15 4-bit synbols each. The (15,
5) code allows wup to 5 synbol errors to be corrected per codeword, i.e. it
is tolerant of a symbol error rate of wap to 33% per codeword. Each 4-bit
synbol is represented in a spatially coherent way in the tag, and the
synbol s of the tah & dsdigneC0de wWotoGiRledlyea =iqmﬁmdaewaﬁlsspabtk ahal:eythmﬁméa blda fsARo t @Q.

Thi's ensur g t i.n t|pIe spatially

adj acent by ﬁm&ﬂ%bﬁgd pc'éﬁt%a s & B]ﬁﬁddg %qdng&; 8L ?ffec 1ve atfleterg‘{"/tgtja% | and a minimum
nunber of synbol $hq e a’ﬁl’yde&ﬁfé LSt EmeipEs- A“t MUWEM ailaty thersensing delidetood t hat
t he burst n@silyOfetegian: the TfltUhﬂgYis ea@y toefelc@thecalse 3t i9 rﬂﬁy&llﬁ ﬁkzanmgmﬁbercm& gre The
physi cal representati Qn of

th i.ncludes fixed
target structurasiofs ltié‘ P eitfatm f?gbvers' |m<'§1)\l¥n°tj 'geaf: ﬁegtsr eﬁgmpfgm PREHPMAY t ar get
st r uct ur eserighthtipp/azis sfeailswmye shasecdevisale idetersing lhe apmexiprgdangemientgiogef et t he

tag and i nh@lneitd fhe V¥ SnHeABN ThORRtatRE bR Ikdiof @Janyq%e b@nftl, BRPSOr. The
data areas cont.ain reg{ S‘%gln&atl ons_of the. indi VI g(PI ts of the encoded
r

tag data. PrOPHHY BEEs % S5 P Su T RD A aCf‘H%‘e @S, BEWEH VAL a

r esol ut i ontrap$lor@6@ X256 dwilt Ience afpequrar thist-dichemiondl GOGriod ad ogetatiannghhet tag s yi el ds
a tag W t hepiddiABlfb:, of about 4 nim At this resolution NPS089-SG 15 the
tag is designed to be surrounded by a uiet area" of radius 16 dots. Since
the quiet area |éﬂ&‘F@bsm%?ﬁafeirﬁlﬂ?‘@ﬂlyﬂ?g%ﬂf%%@ﬁfhmf‘&f&%m“)itf’n%““ﬁi y adds 16 dots
to the effecti VET'hhﬁélﬁIEgsthelid%ulﬁragnssIﬁﬁrtiagongsmﬁlhﬁ(ﬂﬁ&s&pﬁmdlﬁggﬁhng
structur €Son a‘ﬁ‘nge%l:l n%z!n&ﬂarr hﬁ'g.n t]f(;nbﬂllm!mg thttln%u- ?a?ﬁét&gonq% Itﬁl@mtal%s a Cirt u} I al ly

detect the tag. The ring 1s easy to \cﬁ tect Elecause |s rot at I onal
i nvari ant %’éﬂe’ﬁ%ﬁﬁj’é’ébﬁ within{hs) teg PRl JOtmagimiss fts ﬁ‘%esea@sdﬁ‘é‘é{“srfe&’feﬁ@teﬁémves nost
of the effediisvedfe ip@k FROCH iai eredlbihddtl bl Bb radil 1ine dn@ Bhoddoh@frid ¥itcGladlBesal | OWS

e Sonsy el b RirRLREALAS, LCIARNOKIIRLS BLAARL BE LA ISR O L 1e

tagduetot ion IS TS dm{oylelda
uni que ori %‘ﬁn‘tlaﬂti lespt, eqymb igrthis pingrsedimpnyien. (The hrighs of e wadpow thelvediab diresfionds devi ce
to infer afwaseduriab the mi@meth BRRSIRANGH R6H SBREHIbMSs rebrtdRSI M0y dehe t ag and
hence an accurate three-di nensi onal position and orientation of the tag
relative tO the sensor. Al target structures are redundantly large to

i nprove their inifenid §-bitcacysiels dhectoviethalsh ¢odgrosh apeallogatali toobd &or  Thi s
supports, QpRABS by Bﬁﬁﬁéotlﬁ'd 30f8dq &%éﬂ%led t2oP 3 Boﬂgare Qb AL AltExElﬁgy 'nf’“

trlangular grid. In conbination with the circular detection ring, this
makes a C|ﬁ1f6‘ﬁfrfa’f°gfe%ﬂ°f‘arﬁ!g‘@ﬁbémg of data bits within the tag opti mal. To
maxi m se its siz@he ieaddavithoiks desiginéd to Snakigde dsanirgd spiialalisah@tetleenMdgd @@ | N t he
f or m of arhyﬁﬂo?@ofﬁ@%%@de@&d?"‘“ radial lines and two concentric circular
ar cs.
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In order to support “single-click”™ interaction with a tagged region via a sensing device, the
sensing device must be able to see at least one entire tag in its field of view no matter where in the
region or at what orientation it is positioned. The required diameter of the field of view of the sensing
device is therefore a function of the size and spacing of the tags.

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

1.2.4 Tag Image Processing and Decoding

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

regions (i.e. shapes 23) (at 22). Shapes which are too small to represent tag target structures are
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Each wedge has a m ni num di nension of 8 dots at 1600 dpi and is designed so
that its base (its inner arc), is at least equal to this m ni num
di rensi on. The height of the wedge in the radial direction is always equal
to the m nimum di nension. Each 4-bit data synbol is represented by an array
of 2x2 wedges. The 15 4-bit data synbols of each of the six codewords are
allocated to the four concentric synbol rings 18a to 18d in interleaved
fashion. Synbols are allocated alternasely in circular progression around
the tag. The interleaving is designed to naxim se the average spati al
distance bﬁkﬁﬂ&nﬂ@@&ehMBmmﬁMBhﬁ&&m@Emﬁh@mﬁ@ﬂﬁiCOdEMDrd In order to support
“single-click” igteraction a.ta j via,a sensin vi ce, the
sensi ng devi ce nl%gl?ryghape %%Qgrgtehe%%%még{s(t%gﬁgéﬂeeaﬁlfSh?pe atnages’leﬁm"'f(?l field of
vi ew no naleasigfor Wbeeﬂ@nﬂﬂoqah@ targes gftuottre ICenftal shipgtmomeiteme bit tharnajuge ijrgriant

posi t i onedef pddifin/8414kh b&&AsiF nRBhRFiar@bf st ashécElab Mk rovaiu&w of the sensing

device is therefgre.a function of the si C of the tags
Assuning a ci rcuﬁ%r“ﬁgaﬁgeéﬁtﬁ’ﬁ%w 1? ﬁégerﬁﬁit?rﬁfaoﬁfegﬁégér lfaﬁg’eé“gvﬁ’é Field of
view i s olpirgivae dveivhdnved et mgsseca'vesiiﬁwctadda@hmgp@gpadslbatamewnortuailmw ar grid,

as shown i RiafdntHfifing é!acl?shébe-g%mlarﬂ@%ceﬁ% %@ﬁsdr&gméﬂélts%%&aﬂ&dﬂé%é ag i mage
processing._and decodi ng pfe%orrre a_sensi ng.device such as the netpage

pen i s shofuY I PGS P YR EH S &@° figryant; he gag soisirlAReFte®d f r om t he
i mage Sensofation 27 lngetbly pawnitlca useflgpprodmdtivectitrmespettye dakimr ned (at 20). The
center of ther aﬁrgcea,assm&aes@u&@mm @8 0P B bhofR Yarl 35, 83RR T fmgéedé Qf | mge

21. The image is then threshol ded and segmented into connecte
regi ons (i PBling Higsiag's poppalizationsit wach SW&%@OWWS@ ﬁlde{?tétmtl‘(‘}%fmélﬁﬂlglthetfés“}*%r esent
tag tar get matdntdCOntt @S scaind-ordiREEGs 56 ndfnallics @a e Brgeilib €asiy éﬂ)gﬁﬂaﬁ w@antroi d of

each shap m@ eﬁLlﬁdoor&mpdﬁénrg ve ﬁ;ee%rdysaaagﬁg o0 otsaqxzmaat 2nd JHGHL CO%gt ed (at

24) for @g these provi su sequen é ocati ng
target st r%{eu% beratsh thewgd t%ﬁ‘&rfél ok tihis rossblpotelglsp fratihis grls ppssiblare ant  of
posi tion, mfatnGdfnbe masmh Yarge @fer | iN YA Had ke Bfg ssﬁdlllhﬂl,zatﬁﬁspﬂ@hedr @ihdeOth@nd
rotat I on. SPLPSeGC l\i’en t ar an hl?t {hu%wutlélr%et’]éSaxfs hltergl%% t d‘ltg%%lblﬁtatllogcp?(}w%gs g at 26)
A ring ha e a anaeo el ng-very P HERS

per spect i v‘éefahasmr@ﬁltl@dnOm@ﬁfﬁglopﬁ@?demga\bgﬁ aspect normal i zi ng and

rotation- Inor rrgl It Thd Bur@aERctH D ARL! sEudiREBNLS me(ﬁapte b k@m@@f ﬁmdc&a@%a?prrent S
are normal ize rin 0 reco e ev e perspective

di storti on”was p%sfné’ﬂ ‘%ﬁ‘ﬁ'fted b‘?‘"ﬁiglf l?‘ﬂrglmgwno F'ﬁﬁ?on d‘gde B5t%¢on 27

t oget her phosbgeand regieh of hapm oitrabhion 06ﬂle ke Np@hmpemqedﬁé)ytapmmtm’ m The
axis tar gextmg%tnf)ﬁkﬁﬁidﬁcﬁs @B@adh%ha&:pgm&ﬁéﬁs R R6ir le@&l@-toﬁgr rﬂdfﬂentg & norMALENLO I

proceeds by g he ri s?ls normal i zati ons, to each shape's nonents,
and rotati “l?fé’ 5 135S B &Y EE GOy RS iRt slosepbipch Tsfém@fiéld’(?ﬂﬁmd? der
nonent s arteken@s Emdatcz €The tohigingd xérdroita pfigdé fous peepsitil-ey/targets agnkenagken Noteathe t hat one
third or defJRIRMisSd EmwTﬁe& ot Quatl SATHOUN § 1 Gad VRa RASBLDGee-of:

orientations of the axis
freedom perspective transform 33 is inferred (at 32) based on solving the well-understood equations

relating the four tag-space and image-space point pairs (see Heckbert, P., Fundamentals of Fexture
Mapping and Image Warping, Masters Thesis, Dept. of EECS, 1. 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 inio image space where the real-valued position is used to
bilinearly interpolate (at 36) the four relevant adjacent pixels in the input image. The previously
computed image threshold 21 is used to threshold the result to produce the final bit value 37.

Once all 360 data bits 37 have been obtained in this way, each of the six 60-bit Reed-
Solomon codewords is decoded (at 38) to yield 20 decoded bits 39, or 120 decoded bits in total, Note

that the codeword symbols are sampled in codeword order, so that codewords are implicitly de-
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shape is deliberately skewed to one side to nmake this possible. Note al so
that it is only possible to rotation-nornalize the axis target after it
has had the ring's nornalizations applied, since the perspective

di stortion can hide the axis target's axis. The axis target's origi nal
rotation provides a wuseful approximation of the tag's rotation due to pen
yaw 29. The four perspective target structures 17 are the last to be

| ocated (at 30). Good estinmates of their positions are conputed based on
their known spatial relationships to the ring and axis targets, the aspect
and rotatimﬁﬂawamm@gmhmgmdﬁ@gﬁ&ge rotation of the axis. Matching proceeds

by applying the in qrnal 1 zat lons t eac shape ce their
second- or der m)meT;ll r'&amégngrlsnﬁth SD“%I’?%%S“ gt Bul'e magewi%%&e \’)’éﬁ? éoroéﬁt s are
easy to rewwgrguaentees ek theringt if fort lsmaroﬁesvbmmlﬁe @adﬁa @gplisgazacnophdeidiandn i s

taken as aubRistily dldd@dOkHe8nhkn p&MRHoR G sor@d oM e feBin RELS REGHLT MEubidr get s
are then taken.to be the ers eCtlvf %L)gﬁorted cor ers 31 of a square of

known si zePPHSPEFOEPES deglyp ar-upight f ey of> 2 cé’H‘BYﬁ HarspBEyy e
t ransf or m $&ingsmatief B¢ inglgk chadnt Bidge. based on sol ving the well -understood
equations relat 'I’H@oﬁtﬁ%df%uéatatxﬁcﬂca%?%eidéﬂg df'l@egl%gu's‘apé’o%mﬂlg'tﬁkt m@@ﬁc{ 8 (see

Heckbert, P., Fundanentals of Texture gf rprng, Masters
Thesi's, DeRfsitiongt thepragvithyy thegpeiqn, pp pogyrpte aosalfm B"é? ks pélymb mr@crﬁawneaﬂ wefldhort No.
UCB/ CSD 89th® tferall Jutie@atib 89 of thh e anthenintermad (anbd)cfoname phrgkaive rinsmi por at ed by

Cross-r ef e&b@&&eﬁ%g tnd G aﬁdflﬁe%&%?sg%ﬂggéﬁeac Sty e éeﬂﬁgs’e&a[},ﬁs%ﬁaﬂ%%ﬁ %ﬁl?t oS

transformis used to project nown pos ifon in tag
space i nt o°MiF#E space where the real -val ued position is used to
bi | i near| y1.2.8t er pag Map (at 36) the four relevant adj acent pixels i n the
i nput image. The Vi OUS ut e I s_ IS uUs
DBIoF SUE iSO R b TG, P SRRy AR ot

threshold the resu uce
bits 37 ha¥etapdlandibe é@gﬁ‘é@"i’ pent lpationygay be éza'elhte%ﬁltot gneabspfuse I@@tum withRethel -

Sol onon  Cod@pEsn, ks 1R dEE ﬁga&nme k@ioﬂm@t%l&gwﬂ&ﬁ@d%dmpwa&ag%%ap pr 120
decoded blé‘% in e codeword SY

eomor o hidH s e e o i heckd Bl R Sp RO B ER SR

interl eave@agdmﬂﬁﬂ?gwnhélmr?ﬁlaﬁwgopiﬂlQMsepﬂheclmdlgrat.uarget 15 is only sought

in a subarea of Khg ﬂlmgectmtn.@&rﬁmﬁeeds@étbqmms&ﬁc@re%lb@wﬂta@ dgkahajpees that
the ring, if found, a.co ete tag i s not

a.conplete ta
found and &gt §Lf"{‘ifel edy%%’d%“(]j fiple; theg ﬁ%}o‘ﬁé‘i’f’gep%"sﬁaf“F blpe;s e‘t“%é"é‘rﬂﬂféﬁm? or the
current fragmmbéingecheraad teuat glso prrotessieng nppwer and i deal |y a non-mini nal

field of view 19%3%&@&&% %Iﬂﬁ@m’é&&%@&%&ﬁgvr@%%% HES kmeg&%h@r tag in

the current | g e obtained tag data indica est ent |
regi on confEEhyPansfory i mpaggan GW%VF%WGWIQW@W%S‘W@WPH‘ F’f%“tff egi on.
An accur atteg joesibd wittin 86 region,thd thp @ig-rékitle pdn 16daonrcabcOiddedas thbig llocatson td he

over al | orﬁg@&%éo%@rp élg&im&wﬁ%uﬂﬁé}e ls then inferred (at 34) fromthe

perspective trans observed on the tag and the known spati al
rel ati onshl-p8bet heading $&epeA' s physical axis and the pen's optical axis.

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

A location-indicating tag contains a tag ID which, when translated through the tag map
associated with the tagged region, yields a unique tag location within the region. The tag-relative
location of the pen is added to this tag location to yield the location of the pen within the region. This
in twm is used to determine the location of the pen relative to a user interface element in the page
description associated with the region, Not only is the user interface element itself identified, but a
location relative to the nser interface element is identified. Location-indicating tags therefore trivially
support the capture of an absolute pen path in the zone of a particular user interface element,

An object-indicating tag contains a tag ID which directly identifies a user interface
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1.2.5 Tag Map Decoding a tag results in a region ID, a tag ID, and a
tag-relative pen transform Before the tag ID and the tag-relative pen

| ocation can be translated into an absolute |ocation within the tagged
region, the location of the tag within the region nust be known. This is
given by a tag map, a function which nmaps each tag ID in a tagged region
to a corresponding location. The tag map class diagramis shown in Figure
22, as part of the netpage printer clags diagram A tag map reflects the
schenme used to tile the surface region with tags, and this can vary

accor di ng d&i@nesiinftRCgt y@&pn&mﬁﬁbcmﬂ talitp e Iéga@g ad the@hsoiiSheShad 6F hbl@sebane

tiling sch: i n t can also share the
g9 S@Eac%%gmfmq 1denﬁtget & uselg mte ace eleme% gg.:_tn'ﬂ {n L]le}éierbllc and fe%

sarreta 5 a redglon mJSt etrieva eVI é reglon

| D. Thus fogridieble Ghisei- mdmatma tags dg nptDiherridreasupiennt thy eintsfear mp abshletctray map can

be retri eV}ﬁdh Thef Qo, maﬂevlaﬂ:)suﬁﬁiﬂt tﬁkﬂ:aﬁdh@@ﬁd Rl plat.nﬁaﬂl @Jnoﬁg)aﬁtaie%tgﬁaontsﬁq)gh@c at Ih on
relative an e to the

vmthlntherelon ad
tag | ocati Sy ex’cee lcen a%lg‘%f"ﬁ’ie% taﬁeff?q‘feg%yafhf (Slﬁp CPFR o pac Faé"é”jgr?e“ 1.2.6
Taggi ng Smmowxwmmkesm%mmsmgetms are of interest, both

of which use thewidGifkd hEhtihemd GRE LEDRABRN b&berkidn tv@éhsass%%kd ngual The
preferred codi nfc);ltglcherre uses. "l ocatjon-indi cati ng" tags .as I ready

di scussed. “RT™4PT BF PEREA U0 PIRGE ClsmrRs 1 dek? b cé’b‘Pte’l'aFde 1%éttelpﬂﬁec’c RS, A
| ocat i on- i wsilE emdpprogridteosgnsing dévive rsorder toa Gig ldida wibe @dad byhe sendingatagiteeing thr thr ough
the tag meappoasRachalaldichhyddiful A905M4&Q on, vields a uni gue tag

| ocati on w gl on. The gr relative Iocatlon of the pen is added
to this tab®l ocaPP‘Ei‘H"EP' A'ﬁHFé"tGEDFﬁ%"“T W88t i on of the pen within the region.
This in turn i sSAyssdred emghain@hirtf A dodithent h@CRkd @ecripfiontcies RRA Ck@Wh e to a
user int erﬁ;&?eﬁz?ﬁn%%”t in the page description associated with the region.
Not only is"the user interface element itself identified, but a |ocation
relative to the b neiageayoapedasiessiintosribed afdired levelsgAt thepest 4beirrctlend] cat i ng
tﬁgs t her eh©d@uibdnt $icahd b hiGarghpar éltru&t#ﬂ@ v&hadattki-ﬁ]ﬁ]aloeflen@ﬂts ab;s&leuﬁsecxidi@nwmt h in

the zone qf ser..interface el ect i cating tag
cont ai ns ao?tgm Bﬁﬁkv%?c%ﬁ l{?xgc o PSR OPEds maag%%béeAQ’l egct Q?cfegﬁe oo dBo- SG 18
el ement i rPHioke op agEnigeyidy § pﬁl@hr bazs gzt andereapdinghtotahyerticeleri wer’s sAdlé facte tags in
tlhe zo tne qfrel:(férhﬁe lth‘é@Bcumbﬂﬂts%Eéuﬁt%Q afd oaiamged tfdraaﬂa IFBMna&éaQerﬁ{ﬁ?releln%@aﬁfs %lgﬁ

el emren rraln ntical .an i ndi stingui shabl e

by ot~ ndh A e Faevis HEEom Ry 2P spish St fgReR copeCaP e i

absol ut e penequyéma teriiing yelaignts, pweviaty, Wi fhe rebnténh @bjeag trarseyleaflated. riatlat i ve pen

path. So | RRQd ASaded& ara%htexh@lm p'agéfp&lsmscnﬁela@%@t@ﬁ)&o ais%ﬁﬂ&ame&mmhgﬁ
encountered taqg frequen g’aﬁecﬁae acenent from one_sanp pen " position

to the nexPHcyHiease SE’{“F(?E%“ d&%ﬁﬁlygﬁ?mwcaawmﬁ“ﬁ%ﬁher WeHei t her
t aggi ng sotfideemetphge désegigiof. uncti on i n cooperation with associ ated vi sual
el ements on the PARLAAGE: FheURS bbb RbAGEL UG SHEIRIES Agé‘semﬁ}uo@s Yrgl can

interact with the printed page . using an approp rlate ensing device in
order for %®&Pdat et Béi"?“é’ﬁ’&f Hipot haing &g ity 2qeny ithe soupradopigrentyyspecific

format. The user may be requesting a copy through a printer with a different page size, for example.

Conversely, the presence of the formatted document description on the page server allows the page
server to efficiently interpret user actions on a particular printed page.

A formatted document 834 consists of a set of formatted page descriptions 5, each of
which consists of a set of formatted terminal elements 835. Each formatted element has a spatial
extent or zone 58 on the page. This defines the active area of input elements such as hyperlinks and
input fields.

A document instance 831 corresponds to a formatied document 834. Tt consists of a set of
page instances 830, each of which corresponds to a page description 5 of the formatted document.

- Each page instance 830 describes a single unique printed netpage 1, and records the page ID 50 of the

netpage. A page instance is not part of a document instance if it represents a copy of a page requested
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appropriate response to be generated in the netpage system 1.3 DOCUMENT
AND PAGE DESCRI PTI ONS A preferred enbodi nent of a docunent and page
description class diagramis shown in Figures 25 and 26. In the netpage
system a docunent is described at three levels. At the nost abstract |evel
t he docunent 836 has a hierarchical structure whose term nal elenents 839
are associated with content objects 840 such as text objects, text style
obj ects, inmage objects, etc. Once the jdocunent is printed on a printer
with a particul ar page size and according to a particular user's scale
factor prmﬁ@ramce t he docurrent is pagi nat ed and ot herw se formatted.
Formatted termn el .enent s ssociatfed with
Cont ent —obj ect s MHEHTAPE GPRar Bt oF Fiel et BUS o B8 SQRTh It HER

COr r espondemyy exisy rﬁlnaﬂcoréfi entenyt-specifiainfiroetonr Thps,wh yrerlith énseentegists fobj ects are

styl e-rel agygehindeaiint bBahs it @QoliPh-ANER 2 8 sSwElACH IR t@'ﬂlg pRRIRAS, fd 50
descri bed ar atel)¥Sés ‘f'ﬂ’fﬂgﬂl ow | n ut captured throug a particul ar page
C

i nstance W”B"e d?@’ﬁ%ﬁ °§‘l5§/‘tf“?°85‘ﬁ P’H‘ﬁﬁl’ec’@ﬁﬁ’t the Bﬁet”ﬁfabcﬁg‘ﬁ“ ot her
i nst ances elmfﬁem_tlha@nml:ptagnet esor,ifpbidrlentiiesudr s getiices. of t he nost abstract
document descri pli Qi QNd A& BPAS HAL M&ﬁenﬁéz;hoa%éh&%ﬁ{n 18 & B GRhen? COPY of

a docunment without being forced to accept the Source docurent speci fi
format. Th¥952P8Raseheorye eepsrhifoarschinp i 111 Riewadh Aastyie icloment 843 qaﬁbfaa

di fferent pagedesdngey7 fioranexadpéestyle E9RY IS L keytilow BRm@it 8 sLRBEan0dssobiaed
formatted Qﬁ{a“t@ﬁ% eges%wnp}ukg‘r% 1e%ntt 6 RAYG a§s%£1%t§c{ 1111%%' 8‘%} éB%dE’ 5%g|uc Server

to efficiently |nterpre user actions on
formatt ed doEnriepwitlgavpseetied sapbic G‘ﬂecagge%“‘%ﬁp CHRﬂlwm@ttSéthﬁﬁgesseré%ﬂéwidw ons 5,
each of vmbaiajea(msmsta&dl@th;aelaﬁn oL dnmrﬁedsgoa@ted iyl dhglobijedt 8BERE 8 s&P. Each
formatted gl emen aasnasasogiepadtscnt becf%tﬁ gnt ,or z § on the page. This

put” SHTS S sucI“Furﬁs ‘hyperlinks and input

defines the ac |ve ar ea
fields. A docunempaem@@tan@éas%&ackﬁmup@ﬁpléﬁa%winoh & Yot feeredonddany glégifpteink 834, |t

consi sts 0(faptﬁre§&$thé}fage\ﬂﬁ(ﬁ%oés'ﬂ&taﬁﬂﬁﬁﬁs emﬁﬁ@l@m&f Whi ch corresponds to a
page descripti on 5 of gf tted. ocurrent ega e instance 830

describes a singf% SH R, Sua’ﬁass?céa& AhRPEHAYEG D 50 of
the net pafgel.IOWAaaaag@epqgstOéntr@slatsdlnmtlocpeznionoﬁepagedocumant instance if it
represent s1.a copyHmETaAmNbﬁ,quested NPS089- SG 19 in isolation. A page

i nstance consists of a f termnal elenent instances 832. An el enent
instance only edaE e?e l’["gf“’é?fti’r"dg’a%eﬁ%t’("%f Eusis f & IsFRuPdieOE AERBORIE® Thus, a
hyper | i nk servets ahoeax irgisgativoserers Hy raiabd Mkseakl M2ntetplie applsion kerveeCIBr ds a

transact | ekl phihith Gbides 1£ BELhhE: el 1 Bae: WA\ ARERr ANMRar dd ! d

instance exists for a field elenen cause It records I nput specific to
t he page iH&Pgms °“’A|”PF‘%‘F€'€1'rent i nstance does not exist, however, for static
el ement s such asThektphdeGairatidn k@vell NR s@l« MRk reCads rtﬂaloashﬁ)'e B&tﬂ‘enedeﬁnent 843,

a hyperli rg%ns? l;:ﬁrﬁggtappquﬂibnsaanﬁ ipﬁlhgauglls,e%%ereby authorizes various network activities, Tt
authenticates users and acts as a signing proxy on behalf of authenticated users in application
transactions. It also provides handwriting recognition services. As described above, a netpage page
server 10 maintains persistent information about page descriptions and page instances. The netpage
network includes any number of page servers, each handling a subset of page instances. Since a page
server also maintains user input values for each page instance, clients such as neipage printers send
netpage input directly to the appropriate page server, The page server interprets any such input
relative to the description of the corresponding page.

A netpage ID server 12 allocates document IDs 51 on demand, and provides load-
balancing of page servers via its ID allocation scheme,

A netpage printer uses the Internet Distributed Name System (DNS), or similar, to resolve
a netpage page ID 50 into the network address of the netpage page server handling the corresponding

page instance.
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845 or a page server conmmand el enent 846, as shown in Figure 27. A static
el enment 843 can be a style elenent 847 with an associ ated style object

854, a textflow elenent 848 with an associated styled text object 855, an
i mge el enent 849 with an associ ated i nage el ement 856, a graphic el enent
850 with an associ ated graphic object 857, a video clip elenent 851 with an
associ ated video clip object 858, an audio clip elenent 852 with an

associ ated audio clip object 859, or apscript elenent 853 with an

associ ated script object 860, as shown in Figure 28. A page instance has a
background field A%@aéé’ﬁﬁpﬁthhbﬁseﬂr&eld 1§&eﬂ§/@€ﬁi’cﬁih@@)§ltéﬂicg@etr@tbagie %hcaﬁ&@lz&” ed on
the page letpa (o e(JaSEIOH(S)erVBIE)‘PIS ha osegrge!rw %hl %Plljl e%R/I nt Lhe preferred
formof thenven MR GHOp Sprer Fash Ry e%ﬁza%ho%%?%sﬁﬁag nst ance
to aIIom1tEﬁ@mﬁﬁmTﬁ@d%ﬁ@éhvédﬁbﬂﬁwaw§lated |nto | ocations on the page. 1.4

T]l'iE N(ETPAGEb NET\émgagle NseArerd ! @ el Bidie® r@ﬁoﬁhm of SheRBHD&GRr MREWRIKr&PNSI St s

of a distributed set o p serv net aere|strat|on
servers 117 é‘ft‘brﬁéesuf%aigﬁ@( &%ngw‘%@fi’péﬁieg d%\’lﬁ‘ﬁ? i"BHES eV EF 21 I net page
publi cati mnglepmlaslosa difgle lsidand @ Sipgle) eerver dan bedigriti®d oo mmexdbend hasisaSaneret wor kK 19
such as t h@l of hx@ hﬁgtﬂgathty p?tﬁud%ch%tphg@ sg{/egsu{nﬁ n:r?bartll-lhsg ﬂ{é%gﬁﬁﬁlt)r ﬁ'gvll&h Efa&aé on

server a se records relationshi ps between users,  pens,
printer s ’iVFr ‘E%BP@E $ha- ﬁ‘ﬁ‘tﬂsi’ Brrpeded “%WFHEP%%?PWEW?‘WEéé‘e%?l ous
net wor k acﬁnnttr,tnmmpdtérwoﬂtstﬁtfme,wfbmﬂbcﬁlsneu&ﬂd’S and acts as a signing proxy on
behal f of aythengjcRtelctfEBri N application transactions. It also

provi des handwrl ting recognition services. As described above, a netpage
page server 10 M IiPAGePEnteRA04 fisan @priianep WBiRlis risisred Boh the pefise sss®andt | ons
and page ipihisanpRs dochiieny@itdeAga and1ah Wbickiption Cﬂablﬂﬂﬁlteﬁﬁﬁﬂ aﬁlﬂlqm{rm@if oage

Servers, ﬂﬁﬂ; cﬁ%’égl:d @%e%etﬁaé??&worgf 2R3 &(\?vor sucElanﬁ‘&eﬁxte a 1d%§1ya aa adb SC?I‘ ver

al so mai ntalns user 1 nput ues eac NS i‘ent’s such as
net page pri°Ateei® send net page |nput di rectly to the approprl at e page

server. The pageAp®f ¥&@h ideflite bl REuSityoRMingsUis Moh-Aidle ménﬂlrﬁttﬁevls%tpﬁgz priA@r
description of the corresgond naqa%aeg con@ n I | ocat es

t.pa
docunent | BEPBY ST EEHER POV 063 T 0: tjl-?“h %3?”% é‘“ﬁ cog’?m a0&PEEY vers via
its ID al |i@eca@11 leﬁqragtwﬁenfeoss mawem%g@wrﬁrtherﬂte@rof ths distribwiel demmrpmtse@rssmri but ed

Nane Systameﬁmyo@am&ﬂmé@l’gepr&gmr esolve a netpage page 1D 50 into the
net wor k addr ess the netg‘3 ga& %r&; handl i ng he correspondi ng page
i nst ance. NP8089 AP fgezia s ﬁﬁ?‘? ELETRSE SEPUEP To pdpage BAGANPT whi ch
host s i nt exxaes i‘i/éaqhelbcpagersalppibutccamws thepmﬂapageaxpuiblaptcatekmnd gepver 14 is
an appl i Can o0 whiH NP hiatMhl: E&e@ﬁ&kﬁs@ bﬁérsaﬁﬁm&epag%m @Je%ypkguﬂsécﬁﬁgoea

printers. éare descri in detail in Section 2. e servers can be
host ed on 1?“\9 i SEsgribgT and) & YR PoEntest i e ‘ﬁfcéi"f"?rdlpﬂ%‘e"fvfadi’ﬁ aPH‘ﬁ eaf’é%ﬁff"é?‘s such as
| BM Hew €lelxt 48d ke dbjecasn dn SelntherMabd, bp ltgpicalt pagewislesthee ibs@iidls, fahtso are

multicast to all subscribers’ printers and the appropriate page servers.

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

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

The printer rasterizes and prints odd and even pages simultaneously on both sides of the
sheet. It contains duplexed print engine controllers 760 and print engines utilizing Memjet™
printheads 350 for this purpose.

The printing process consists of two decoupled stages: rasterization of page descriptions,
and expansion and printing of page images. The raster image processor (RIP) consists of one or more
standard DSPs 757 running in parallel. The duplexed print engine controllers consist of custom

processors which expand, dither and print page images in real time, synchronized with the operation
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concurrently on a single host, and a single server can be distributed over
a nunber of hosts. Sonme or all of the functionality provided by netpage
servers, and in particular the functionality provided by the 1D server and
t he page server, can also be provided directly in a netpage appliance such
as a netpage printer, in a conputer workstation, or on a | ocal network.
1.5 THE NETPAGE PRI NTER The net page printer 601 is an appliance which is
regi stered with the netpage system ana) prints netpage docunents on denand
and via subscription. Each printer has a unique printer ID 62, and is
connect ed mhelphmnadipagarinadiwey K via a network such as the Internet,
ideally via a br ban rt from.identi.t ty
settings in non- 3nﬁgfm$amgwﬂpﬁﬁpnyﬁﬁh%ﬁ?mg'Emgpfﬁvg¥um &Pﬁ? gmk
perS|stentmb@@magémsmﬂﬂﬂamﬁa@mkmMSGmmwgﬁ@Uﬁd@mﬁedﬂﬁhwh@whe&mnmmem@wthe

conmput er”. IJIN%Bm&%ﬁahtyfthﬂﬁ(iﬁhﬂﬂecﬂp%e@rﬂﬁg%ytﬁlldas@@ﬁs%ﬁag@soace and time with the
e server i ndependent |y of

hel p of the distributed netg

particul ar net page™ B?"?H’ft%aﬁg mgﬂﬁé’aﬁlgflﬁ%f’é"é Br ??fse‘}f pf'péf:é‘f%g’e%‘ﬂﬁ"élc‘}eipﬁ’éd

net page doginremtay pfintememstrpagdlipdbhifacat sudnas eibesvBich pdnter sipaets adbsuoent | s
di stribut ed, 44 ql;p%@a{p{,&ts az BE: HRYE iRy Qudn%, a:@rilgncrs be uﬁgtfb&aéacﬁsﬁsﬁce dpd 1 mage

obj ects which popul at e pages. Because of personalization, padge |ayouts
are typic aTtke);agsrﬁ@(ﬁlf E“""l' Ses‘ér‘besp‘é‘f fap dlinezrheas erally Haee tupft & docyment ‘('SP‘H?SC ast to

t he subscr iseitedwitl thoti@nmanit & thdnthe ARPROPS agilcen RAGRcHEbMBRted. TeXt and i nage
obj ects, on the r d Y, r Li.bers,

and so are nmnult ?{g%gtz StH %@;{H Eegp@l%sl%:(rrﬂlli gg?J S d;a%ﬁ% %ﬂea%é ﬂﬁ% %%Eegglgg%gr I ate page
servers. Tﬁ@mﬁgﬂﬁég@@ﬂﬁﬁWFﬁaﬁqéﬁn@éﬁﬁ@ﬁ“@ﬁ@ﬂh1zes the segnentation of
docunent cont ent Aipdf@®red m@hﬁaﬁfmeaaﬁagwhﬁtérmh@bem bRiter/dRGR Ineli@n Ehe

poi nt cast youts, the printer knows which
mJItlcastseﬁwﬂm‘?h %%?Mﬁﬂﬁ%g QFPIQ Once the printer has received the

conpl ete pbéé | allemiet™Rrintegslact s t hat define the docunent to be printed,
it can print thEI'ﬁH}{éth@@}stedeaﬁoﬂél‘akeﬁisﬁﬁ prtnaesstlﬁgde %882 aad rpgd d’ﬂﬁ@ats@gﬁhxﬁ@d even

pages si mu| an eousl he eet. |t cont s d exed
print engi ntém%%gnets’r %%{Td?nrgstg%g %ﬂg ﬂ?‘}"@ glgse{]flfﬁtrplgﬂgaax%g #l%fs
pr|ntheadsHG&WmﬁﬁnWWMF@mgmxp@gémwﬂhesgﬁWWEthapwmﬁs$smedms:@mQﬂMngwn
decoupl ed aﬁ@ggﬁmmrasterization of page descriptions, and expansion and
printing of page |na S aster image processor (RIP) consists of one
or nore standar® °ﬁ§‘WﬁﬂﬁWqﬂfﬁn paral l el . The dupl exed print engine
control | ers conshigtqudity eustiming processors whi ch expand, dither and print
page images in rggl kgl synchronized with the operation NPS089-SG 21 of
the printheads in the print engines. Printers not enabled for 1R printing
have the option PEPHISRY t ags using fR-absorptive black ink, although this
‘restricts tags tlowokherw se enpty areas of the page. Al though such pages
have nore ,

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
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limted functionality than JR-printed pages, they are still classed as

net pages. A nornal netpage printer prints netpages on sheets of paper. Mre
speci ali sed netpage printers may print onto nore specialised surfaces,
such as gl obes. Each printer supports at |east one surface type, and
supports at |east one tag tiling schene, and hence tag map, for each
surface type. The tag map 811 which describes the tag tiling schene
actually used to print a docunent becopes associated with that docunent so
that the docunent's tags can be correctly interpreted. Figure 2 shows the
net page prpdatvaith QRS prited OTt@Mprintef kin@fdnbddsly RFhD bfh; hedeah efndw) fuiiBkd on
nalntalned.§¥wf regl tratloncﬁerveg. 1. on the netpage network. A preferred
enbodi ment PHFELAE *hEE A BERCSPIHHORT 2 ©Fi bed in greater detail in Section

6 below, wth r&heremesldwentBDeispesoxirateyol 10 Gucrdhs nd byMangigtak WidePhirayt heads

The net pagsr RYSHrRMALCAMRPSE MrfRedbilaFich hiblal %1%@&%&4&5%%5@@@& apge of
digital printing  technol ogies, including thermal 1nkjet, piezoelectric

i nkj et, | aSBflrelpipg At SEHE ORI €% End ot hers. However, for wi de consumer
acceptance, it i dajbeslkenablof thelpabting clR@édd ag earphe néz2le 300 e nbhake fn0bd3pibe Ng

char act er i RLLE SiamnR "l A ARIL Gait3] hd Y GAKRK <RI J0RL b Bhcr o] 53, BALILY T Xt

printing high reliabili | ow printer cost ow I nk cost oW paper
cost  si npi&aighksam Al 308, fheapapsive apipaeft bepp pHE PHg the apfivg Aetpatar iashaigd 8pbed
si mul t aneopkssivd @ttt ashdad, prdidrtitkiglet 3tzonpact form factor | ow power
consunption No C‘%[f‘é Rl aBhaiof p@Y At 30 €00 Anf‘c%ﬂynglnetd“f‘&ﬂé‘ %lss?vg%c h%% pdhlpa?f Lhese
characteristics. 1o enable to production of printers Wt ese
char act er i ¥Piathe ionAE0- Brth besms paip pie inkshered dh Bigir reppagiisninelepr pointedlO prd 31 The
t echnol 0gYyeonibRhth ' @lefnent2$0sMVBEY, 8101 311, 1:8€ NBOEBH Y- caliBevhed Tdbuoferthal bend
dr op- on- den%nd bnk] et technol ogy that incorporates pagew dth printheads
. acfuator 320. . . .
fabricated using m croel ectromechani cal systens (MEMS) technol ogy. Figure
17 shows a si ngl Eigpeilftshawg acdmabwert oB3@0aref ofipdvting dedfavis 300.i indudma @, crobhe
net page Wadebdqdh 314 &fa prifRlRREABES THOSHE bcftni 318 isREbwR! RIBN ik, & RadyondpPr m a
1600 dpi PSO8 ﬁ? 2t2 a%gw‘fﬁgt h _‘?ucpl eé ‘]Por inter. This printer
si mul t aneotl$ F1 et Rara oyl e SPEen "o8r 199w, bl ack, and
Figures 19(a), 19(b) and 19(c) show the operating cycle of a Memjet™ printing element
300.
Figure 19(a) shows the quiescent position of the ink meniscus 316 prior to printing an ink
droplet. Ink is retained in the nozzle chamber by surface tension at the ink meniscus 316 and at the
fluidic seal 305 formed between the nozzle chamber 304 and the ink channel rim 306.
While printing, the printhead CMOS circuitry distributes data from the print engine
controller to the correct printing element, latches the data, and buffers the data to drive the electrodes
318 of the active actuator bearn pair 308. This causes an electrical current to pass through the beam
pair 308 for about one microsecond, resulting in Joule heating. The temperature increase resulting
irom Joule heating causes the beam pair 308 to expand. As the passive actuator beam pair 309 is not
heated, it does not expand, resulting in a stress difference between the two beam pairs. This stress
difference is partially resolved by the cantilevered end of the electrothermal bend actuator 320
bending towards the substrate 301. The lever arm 307 transmits 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 nozzie 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
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infrared inks as well as paper conditioner and ink fixative. The printing
el ement 300 is approximately 110 m crons long by 32 mcrons w de. Arrays

of these printing elenents are forned on a silicon substrate 301 that

i ncorporates CMOS |ogic, data transfer, timng, and drive circuits (not
shown). Major elenents of the printing elenment 300 are the nozzle 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
passi ve actuator beam pair 309, the active actuator anchor 310, the

passi ve acitt@bh@ifisc@zpor 311, and the ink inlet 312. The active actuator
beam pair 308 is echani call ed A Rassive. ac air 309
at the join. 319F1g§otﬁ Owsasg nle Eiaf'r e&g’ﬁggoreanet{’agf ﬁmteraﬁr]e{sen ailnﬁ\}g anchor
poi nts 310PrEferd3ste f“ﬂ'ﬁé‘th Oéﬁlmppra(typleﬁﬂ)fé?fo whapthp diec®0 83 1. JpFee@aGhowdilid . and

319 f Iolr m ag ¢mt1bﬂge%eﬁtedwﬁifeeinﬁlﬂ&mﬁm@ah) h@apbmﬁfgt ma{aagsr 1988 ed FaiOh fed 8 Shows
a sm part

of .an arr |nt|n cluding a cross
section thf" ad fn rghrel‘ir;f £ nlbg;e Are s $H% ‘?fd'étgr%?éaéeglpgﬂm‘g %mfe’gsé
wi t hout mqntmgdh@heabtsyrwmmfmltmmlmmwthmiﬂenletSilz t hat passes thr ough the

silicon wafer 30%, pIEﬂe‘g%%gﬂlsgL(réae-of éh@é W&lﬂoﬁ@%&zﬁe@ﬁm@gﬁéﬁgbﬂg cycle
of a Menjet T%\élﬁgn p eI enent _ 300 gure shows qui escent

position of® dsphyizaiaiy- E‘f‘leﬁff“ “f’%?leﬁiﬂ? ‘iedba sgrespAmding fogrn prd | nk i s
retai ned ibwlet 38 throwgh | vehioh Heerple rroplyts Sier firad ot peevait o @bzld herd vles 38NiGsAUS 316

and at t hepecdilith ﬁacﬁed%&gipeﬁé% Bpatﬁgﬁﬁeb&ehﬂ@e%us% 5@4@&&@%& 33P44and the

i nk channel rim3 printing, printhea clrcult

di stri but e¥* ﬂ%ff‘%ln‘fz?}f)ﬁ'f"‘fddé’leﬁtd?’% PE’H@‘FH%’P“E’S‘M“F‘O"IQF &pmidgyinghibe poselp é’é,afd’érl nting
el enment , |salehdsle thhprirtkaisadle. and buffers the data to drive the el ectrodes
318 of the1 gctive eam pair 308. This causes an electrical current
to pass through tﬁ@ﬁ%tggéﬁqseﬁglr 308 for about one mcrosecond, resulting in
Joul e heating. THE tyspesiae divise ohte auinses ywaem isttymiglly § P b oidich weaits ng
causes t heenibeding pairsile308, i ablewRagste mﬂsaewaenppos&bﬂ/@gsma@é vieamapai r 309
bot ween tna s pRaf R i PEN el 85y B0 Pt PP col vea
by the camt |°F1évéﬂr'eﬁaféﬁhH’a‘@i‘eﬂ&ﬂhe%ﬁ%wmh@rmmlﬁ@n@ Tamyafamosr abB219 sensendi ng

towalrds th hﬁlgﬁ'tﬂé&lbﬁéﬂn&:_lqﬁt&imtﬂ_ e sﬁraveeendaﬁmeiai@s?abterta@aig@&g% al DiuBricRMEARNt tO th he
nozzl e chamber e nozzl mber out two microns to the
posi tion SHBWR h?%a“é?“é‘w%“ £157 )™ 280 O%gm eﬁ%’%ﬁ%@%"&?‘?&q Iﬁfi’mﬂ)ﬂf‘%”s‘?ﬁq’r@ % or ci ng

i nk 321 outhe prn ig Werm@tzﬂldm@@ly tgpehitted s tha grintéreon hake saEon).stbeprin8t 6r bage  bul ge.
The nozzl efibdh3Prti @ﬁﬂ%?eﬁiﬁct't%e%ﬁ §st§é'n§wefr0m spreadi ng across the
surface of the oz n‘a ;?g? e ergture of the beam pairs
308 and 309 equa li“efé e”e v DBAG° Peé‘toﬂ‘?rﬂ 3 ¢ Rormy maping ik 8585 t i on.
Thi s ai ds dnthag -heonbn@laﬁ% wfifs. Tfe rhanldng aspec] hophet is 3dihedessamn forheing e nd@skei N t he
nozzle chaghels, @%ﬁ@%&%n{ Quofr O 1919(1&& %, ;mﬁteag%érﬁcec BTG bagh Sed £7111 €d

by the actigon of the surface tension
registered with the netpage system and has a umque pen ID 61 Flgure 23 shows the netpage pen class

diagram, reflecting pen-related information maintained by a registration server 11 on the netpage
network.,

When either nib is in contact with a netpage, the pen determines its position and
orientation relative to the page. The nib is attached to a force semsor, 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 spec&um, 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
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23 at the neniscus 316. Figure 20 shows a segnent of a printhead 350. In a
net page printer, the length of the printhead is the full width of the
paper (typically 210 mm in the direction 351. The segnment shown is 0.4 nm
| ong (about 0.2% of a conplete printhead). When printing, the paper is
noved past the fixed printhead in the direction 352. The printhead has 6
rows of interdigitated printing elenments 300, printing the six colors or
types of ink supplied by the ink inletzg 312. To protect the fragile surface
of the printhead during operation, a nozzle guard wafer 330 is attached to
t he pri nt h@agkdsaghal ma tkeowdh(btomdu®lof @ia@éh PpAGAZ ARhoBEhAhd fiRiki6h leSllioC &l hegpondi ng
nozzl e gu ich the ink droplets,are fired. Top prevent
t he nozzl 2& .ngrl ’ %:%géthégg%dg%&n eg?;ggﬁsil?lvﬁmgy B¢ ng n’%itlo ﬂﬁ%ﬁ srlzeftlij%%r‘ugtecgr ot her
debris, filopidengesclion if quitphigh exteqding tha ginimeregplytion lguirpdfonRouratgindvaiting of t he
nozzl e guakéhghitdnes during printing. To prevent ink 321 fromdrying, the
nozzl e guard is _seal ed ile the printer.is idle . 6 . The Net pa Pen The
active sensing deviEEm Ka\?‘f'?eto %%ettpﬁéegaée% PP %*éﬁf‘lvwﬁkeﬁgﬁgtfg 2 whi ch,
usi ng its seeieive dblénk-staomed roh besitions3 the pageaiplizedthy a penploun eveairradd chapbaéby R

posi tion t@gsbdefeiMpen-RAGG W oidfs dIFRGE:d whE B Bhge 1T BForkiBHES SRR er the 2
solid-state dlﬁ)v ce prO%;i&gd with an appropriate filter to {?ermt sensi ng
at only ne&if° i & e GoLet Preamerenst o testd  bel ow, the
systemis abl e t Backarpae pwhbas at dogemnisdlection $20 agsoeidtaicwithnit, tatlowihe the wedr ace, and
the pen i SpealRoband BRESpdrdhs ol TR sSbblibd i€ hﬁé@tfgga&galfgg ﬂ%e%wais‘%m n

handwiting (i.e.” at 200 E{gl or greater and ( faster). I'nformation
captured b‘%‘e‘ % d5tined G petiod fdp gugtepelertion dricries @ <egiop of e HIFR & PWSERE pri nt er
(or base sthatbsprepent tigieal ki sibl@rcairedtiegh tBd pdnir€litive Bt B¢ PicBirduid abdrer wata Wit h

respect tq,the ia@g@g% gg%gaggﬁcg&o%#ewﬁ mha%lﬁlaﬁmﬁé sﬁses&éﬁged%m@gipﬁs{%& i, the

net page pen-operat s bot h a nof ma ing i Nk pen and as a non- marki ng
styl us. THEleHRR Rippryukpstistion. however, is not necessary for using the netpage
system as a br oWBich@enthysd @fdnt Sibl €13, BSs VRS HIb labt nbiSiell Btk [R8 10akk shidn€ N8BS

I nt er f ace'cag%?%e geﬁﬁuﬂé 4 Qeerllléii S%ritﬁ:rd%%ivs,tgeretg I‘l’l\nar{ugg IEIEI;}:E mli]c%}b%?'g)g c?r)-lxﬁf}rﬁgn and has
a unique pen D 61. Froure 23 Shows ¥Re “het page” pen class diagtan
ref | ect i ngFbirs mibrie puatertgl4ch pegratpn bisorcurrent nib aivledas. Bius & thewb sivle dast sovqeigted ver 11

on tge netvaagee pdaegrvmraispu_cm@,re.ggintJ@@_rmsaicobm@: Ssel 5&1eftmg_taae@tor %&.E pateﬁwtm@g_ﬁ, t_hg
pen deter jts position and. qrientation. tive tq the page. e ni
s at t achedomh s e alg {als psSeiated Wit Moo Bl Pephe A Pkoveh RPR Y et odl

rel ative ttegeed vitrteestyoinginib ¢iyle-ridies i etrakirerdsabsequiraly ppredicsd, thapire gprotigedn” . Thi s
allows a ih it 86 3Gl Wi whLieB Nt tiiged he page to be "clicked' by pressing with
the pen nib, in %der tore uetaj}l, sagf information froma network.
Furthernore, the PEFEE eSS S0Payea st 1P ush it TB T v Qempgcas MR say,

the full dywénflakesd “enlisé"ghEl. Wientis e faileré fécedt. a Fivke phirivediottsr pignas t he
position aﬁlﬁine%'il? Be:@4eksAR “Bfor! L5D. MR @0 pt:nhﬁcc@@lg m@odmé_alsﬂ&glra ive h)r]:he t he

infrared spectrum an area 193 of the page in the vicinity of the nib. It
decodes t HEEnbRPBIfarfyeivaits “ok” LED.

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

The pen is wireless and transmits digital ink to the netpage printer via a short-range radio
link. The transmitted digital ink is encrypted for privacy and security and packetized for efficient
transmission, but is atways flushed on a pen-up event to ensure timely handiing in the printer.

When the pen is out-of-range of a printer it buffers digital ink in interna} memory, which
has a capacity of over ten minutes of continuous handwriting. When the pen is once again within
range of a printer, it transfers any buffered digital ink.

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

netpages both on paper and on the network, it is largely immaterial which printer a pen is
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conputes the position of the nib relative to the tag fromthe observed
perspective distortion on the NPS089-SG 24 inmaged tag and the known
geonetry of the pen optics. Although 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 high, exceeding
the m ninmumresolution required for accurate handwiting recognition. Pen
actions relative to a netpage are captuared as a series of strokes. A stroke
consists of a sequence of time-stanped pen positions on the page,
initiated aymanipsife ditiunagpenitulatide. conpl et ed by t he subsequent pen-up
event. A st rOke IA reqelréa) I;lb%%g]%ﬂ OWhte Qentlsh%srfr)g m reater(aetal mtSec Onn()egﬁa\ige V\Ihenever
the page ID chan wh unstances,

commrencenefffereste tq @“@tgrt‘blé’e Each net page pen has a current sel ection 826
associ at edt.m t h NEtpagk INitaBgioh he user to perform copy and paste operations
etc. The selecti tinmest ed t owthe temto ard it after
a defined tine pgir?l %’agefﬁléterf’%mcel gatal gl B ?nb@‘épeg lsgsb’ge(?ﬁhecﬁna page

i nst ance. i psegd tyrintpraqt it netaprel. i‘r‘b@s‘todfrdei@temof ﬂic ggSt4ab repchiky tht pep wbengaipbsad ed

through thg Rk raellma&ﬂle&sfe s al R SrdRACHE 1! Qrdm@rﬂﬁadéa&y o ehe pRAERr phde ah®
interpreted in

] t‘?t lg Eﬁatlon ecific qe} oncethlt S submttedto an
appl i cati o V" FERPEETrHF 'FN%EF’T“P&HI?“ B PUetirh . heglRtre patiionias ohthe ur r ent
nib 824. Tiengelitige tonthe prigh tol tmsibtaimed. iThé adicdiyg tiheispemmited thde pysérewherd in t he

case of thg.gef @ultﬁemgm@qﬁgmrsod&%rsws%@mmm&'aaagr or,!ﬂf,enr@g&, g bl ack

ink nib or the non-marKi n%éﬁ lus nib is current. Each as a
current nj¥ret ) e yepintaig; ‘i""s’esf‘cﬁ'é‘“%i’aéeé‘ls?‘l‘cé Sr%étt‘he&m%fhéﬁmkwutﬁethe pen
by an appl pageaservernlftke page wasireteBhNdasfedtinan datiers8 6lte, thel tRGkihiagn sbakPkavé r om a

pal ette. T@@addgssfogurerd&mﬁ;g% gér&ﬁ loSits A1 Ge, Bhdh n%%é@e%m%%é OFi | & mgghgrrg {e;yoube

current nib. Strokes ca rough a pen current

ni b styl e. mAMpfaredppaistenly g’ké%“'%ﬂ@%ﬁ%ﬁ@’éﬂﬁé RELP¥- W%@@E‘dﬁf@fﬁ teepiceip wich

r epr oduc edas irdges, fots Midlpiesds yi text \Mpﬁcbllwﬂfrirﬁmswlebé ol the n&t@gtg%dmﬂél\henever t he pen
is within range h gan co ni at e sl ow
flashes its gnl %@ﬂh{%ﬁgﬁ:@}(ﬁr rgge{v%s tﬁmsltrckefﬁ SIS Ry %%gg eapaé‘% desﬁ?gn‘}ragcf ative tg
t he page, Which throtrelstapnlies, gndedeteimjngs é@m}i ngn@ﬂferfﬂf@mageﬂﬁgﬁptw%‘ﬁ strolyeinfgsertssucceeds
i n decodi N@iseesiblak RrteFRdt Ak lstiﬂfﬂeih(ﬂletc&@ext@@ﬁ@ype b thd OIBRMeRREAY activates its
"ok" LED. A sequence cap rokes ;s ef erred t

e..of S as i nk.
Digital ink fornb PRe ggtlr se ’fvoerre th? %‘Stanﬁe e fge %t%eﬁélﬁ’d’é“ P%t\‘/\ﬁgﬁ’d@’%
handwr i ti nigbsequgnt pemiipipretiongrsdgthilest thaw sothe suaH dwkiipindy obieridviiictis acmled! e

verificat Iaprhcp&,pﬁmgrr@eﬁurseasehcﬂ {aa;era@trraﬂeé a}M rceér@ﬁgﬁy, %rlsing&rs%&&rn feforel, @hd al i nk
to the net 1?“? grrnter via a The transmtted

digital i R RE R B2 E}?ﬁp\’/ﬂaﬁ'ﬁk’ é"nragl%"édslﬂl‘f‘faffd Bﬁﬁ‘e B UStPIES b r
ef ficient thepewmbaki’ 8EP.on, but is always flushed on a pen-up event to ensure

timely handling mretaetwpran&sto@rnput\énﬁ@m;lnqn&sagebaze Qégénpeén hopBERcs Qd B! | N €T
it buffers ital ink._in d nternal menory, whi capacity of over

ten ninut eféc?dé npubACrR AT fRldsnarse frieky ther?Wé’ﬂlo’E‘ Pr@nﬁii?f”ﬁ‘eé‘ hﬁﬁﬁ'ék again within
1.7.1 Hyperlinks

A hyperlink is a means of sending a message to a remote application, and typically elicits
a printed response in the netpage system.

A hyperlink element 844 identifics 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.

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

ID is resolved in the normal way via the DNS. There are three types of yperlinks: general hyperlinks
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range of a printer, it transfers any buffered digital ink. A pen can be

regi stered wth any nunber of printers, but because all state data resides
in netpages both on paper and on the network, it is largely inmateri al
which printer a pen is NPS089-SG 25 communi cating with at any particul ar
time. A preferred enbodi nent of the pen is described in greater detail in
Section 6 below, with reference to Figures 8 to 10. 1.7 NETPAGE

| NTERACTI ON The net page printer 601 rewei ves data relating to a stroke from
the pen 101 when the pen is used to interact with a netpage 1. The coded
data 3 of $d3§3foﬁxalj},$erﬂnkis 863, ealdelbyiot RPerPeR 864 & shdvin ih Sights @ A ge@mexaﬁﬁﬂﬁne a
nmovenent , Catt éﬂﬂe%%{]% ééqig.lgsft%pa lmgghcp docd aten akxia? \?Iyrsnpl% 318 d'ale z% pré}%mncé’ a ser% rr]eA P greicul ar

page and eracti ve erm e an | ndl cation
of the relkpsimk pbaity the serreepopding f‘?éﬂ tqoélﬁ appdicagion. v sqlfesthnh@pgb@@sub@tsb@e

obt ai ned. dent lsmhﬁab magpﬂla&t@n |Iﬁthé E@eamwc&@ﬂcoﬁt@.ﬁ, bangww& ﬁéoe orher ﬁ,rl t
resol ves, V|a hhe of the stroel

addr ess of “FRES S aﬁpg‘!mémn ma%pe se‘?'\s/‘%%‘le aée 9&%“‘“%“ marhta™ t%eém%wié‘g%%ndl ng
page i nst am@xtasmhlchtlt @Hwemts tor artsndlatign frite a sliffershielatgyageh Bach hawpdink gypegs . | f t he

page was r&eefdrl-¥ dydamtidcbrh8ChnliunRas hé Shuckidoke, then the printer may
al ready have th% address_of the rel eva{}{2 page server in its cache. Each

net page consi st s 8t “E @IS IPPH Y380 At BT SRS BB R §¢ by a
net page pagecifeas thepagt Sstenchbed whigh. theTigperljph grotabea ypedrs. Thf tangctioo bdp gedisy such  as
i mages, fontS,ant dith RGRSapRifcaticn Xtbr exhafgdd £dp¥in, géagr’ Gibefthm PMIRLS Iﬁ&taﬁngf net page

networ k. When t he page server recelives the stroke fi/7/omthe pen, It
retrieves PH@YshayEe eRYRHmORPYRI Pghe wifHi ch the stroke applies, and deternines
whi ch el enent of Thdgstipadeludts sierdet cwirnid shlectisd BIkie ais€lécE65B@érBk aclidationS t hen

able to 1 DELRLE indifis BE LRUA dr e G- Al 0% 4 MRPH Rl LSV ANt

el enent . wher e stance an ween’t he pen
down posi t?f‘B‘i”r‘g%ﬁH‘ethH@ﬂm% l%‘é‘é cpRt delind tttghyte s <Inlyiiepyt sifeethplatt fpripgdmissigmn sone
snmal | maxi #iedeAnTHe bjsef tinclitids @heffestive esninyatiatlaltbyperiklivadond ypi cal Iy requires
a click to be acti and .accor din 0 r stroke | ored. The
failure of a penka\éﬁeltﬂ%%éd gsmu(? IS ra quglgle&em%sé ﬁlgfhasfm assomated ? :’épel%]l%(s 1 ndi cat ed
by the | actowt indémisoHs &hen ippnt O‘tchfe thyagh SHY" @ldeﬂquEDl ﬂlTIg@Ple ﬂ@rhafpfmb 84 nds of

i nput el enRatisted iR tuaegr@@ge a@aa@a despkdifkbd 9dup Eh\ipﬁrdsédntk%ssatﬂge ilﬁkmk fields.

et g 2RSS 0,80 Ly SRS T SIS g soct at e
a renote agiobitcedtiten hmﬂmk ttypypade|chryinenivs input & an apphicakiont @danrt@mw@elsqdm t he

net page SysbRa “HadibVdRRF nketiidlnRaBN L. G identd Flﬁﬂe@&ldtﬂt}?cfd?@éﬂla&&é%rséoggs 71 which
handl es activation of the hyperl | nk, a l'ink D 54 which identifies the
hyper i nk T Yhe applicati on, an "alias required" flag which asks the
systemto 1.-hél udBomtse user's application alias ID 65 in the hyperlink

activation, and @ 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 clements 839, A form instance 868 represenis a printed instance of a form. It
consists of & set of field instances 870 which correspond to the field elements 845 of the form. Each
field instance has an associated value 871, whose type depends on the type of the corresponding field
element. Each field value records input through a particular printed form instance, i.e. through one or
more printed netpages. The form class diagram is shown in Figure 32,

Each form instance has a status 872 which indicates whether the form is active, frozen,
submitted, void or expired. A form is active when first printed. A form becomes frozen once it is
signed. A form becomes submitted once one of its submission hyperlinks has been activated, unless

the hyperlink has its “submit delta” attribute set. A form becomes void when the user invokes a void
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description which is used when the hyperlink is recorded as a favorite or
appears in the user's history. The hyperlink elenent class diagramis
shown in Figure 29. Wien a hyperlink is activated, the page server sends a
request to an application sonewhere on the network. The application is
identified by an application ID 64, and the application IDis resolved in
the normal way via the DNS. There are three types of hyperlinks: general
hyper|i nks NPS089-SG 26 863, form hyperlinks 865, and sel ection hyperlinks
864, as shown in Figure 30. A general hyperlink can inplenent a request
for a |i nken,deausimnk dupléatc oy BkdqRinyhasd. e RpiRE Phamense tﬁeQ‘oxﬁl rﬁelseuler A

form hyper h\lfenel}% e.%éé%" fto L %J%m%eﬁ 1'%&%1:19%]%1&}1% t]:)OI’ i cEth\)re tf hn% apﬁ 1s & ovTed c}n 1t

sel ecti on Eﬁ: I nk su current £°h |ton |
the curr en‘ﬂmﬁ@i aeferm téfhwh:@ mptadctiig ininggad g#P@WJOF @e @fi@i&rem?dfﬁetdeﬁﬂ of fh@rele‘@k anpl e,

t hehappl Ih C@Eé ﬂﬁane@-Wh’é@ﬂlélfoﬂn @aaivaal RzHOOE FORNGRNT a8 RSy ABEpt WNhbie Meani ng
wthin the

ear s, sla on into a different
| anguage. :Efﬁmhw enéjgﬁl?lﬁsl?oﬁ%‘@ °f§°zglgﬁ§’re&84 @}dlnfgﬁ{ﬁ%y‘ F?f'f‘deq‘?ﬁtl on is
subnmitted to theFsgbpbrnciattdnenis aFbaatdldpir 85 pomeliyrigrmhipgercdsi dedved fioman tes 862
records a igde]liac‘kfsﬁﬂ higtg}y5ﬁusvmb\§sbﬂl%§f:r!hetmest RREGIE 4 ﬁ)rng ) atpm'ﬁcuﬁ)a?gﬁe f)ep:ﬁci ance on
& iie

whi ch the i nst ance appears. The transaction I'D can identli fy
user - speci i B 2eHE appl i cati on, for exanpl e a "shopping cart" of
pendi ng pur chaseailimitit @ptvedlas digycalanlqz)urgﬁahamismgcoaqmmldf@adt biifmegimae rwké  of t he

user. The Q‘X@E t90") Eeﬁﬁ: LJfJ\gl’ﬁal Joﬁ%?stsg)@ Q Sét of H:Sflgcﬁ ﬁlto «ﬁ%lﬁ" (\Eta&hosﬂolé% nslsﬁ o?a §c§ lo? ction

hyperlink acti vat I on. system I ncl e content e associ ated
f orm i nst affessteness Prwoaﬂ%% HeRd P"I"l%?%“dﬁ‘%‘}d?ﬁa’@? efr?matmmaedd%@ﬁe The gipisl
hyper | i nk inladask disgransis btivivh inddutecd3. at tribute set, only input since the |ast

form subm ssion Alf‘%ldlefgﬁlgnl{QEQan l))&q check/bsot gr]ik‘fg tg)gqu g’%BeJra“%CtﬁeYdeS‘?g Qiyrn path

in all hyperlink activations. ﬁe?emet
838 whi ch %*ﬁi‘é““&rﬁel&%%@l’ea@%l%}%é}aﬁsi mea%Sho%@Wﬂﬁ4%@Fg§ﬂ% cappprech | nput
occurs t hriadghdage b8 ©hdigeh @ ®ideld n t he gr oup, t he hyperl i nk 844

associated wth th r activ ke ou n used to
associ ate hyper| ?&n = %%\c}:haosranﬁﬁs?cﬁa%d% OICaPHE %gﬁi a%lr%]m E’%ré%‘ff%gx’g" an al so
be used, i@ tigonfraict ok will Hezpd elc) sapbyreil in akbpdkbox fieldistzerielyutses agfie aihfegvr m

hyper | i nk,betagglgaédqyihdgd@@{;hmenuous input to an application. It can therefore
be used to suppgr "hl ackboar d? int tion nodel ere input is
captured and the t%%&m S PH R85 Vag‘g%g%’tas g"é’&’ﬁﬁ"sFlgTe %gf”ﬁc?fgffﬁl’ﬂ‘form

def i nes a eplhikdénts ton fidd’s pak tapdmitivglytcofverddds tegtsinchnlig headotitireere@emiginat ed set

of inputs afbkeu4eR a@:gi?&i't@ﬁl@ﬁel@gbmggnlméhﬁmnéyéc@ﬁﬁoﬁs%ﬁ{lmfegto%’@ép t one or
rogramrunni_ng_on server. A

nore para ters to an application re )

form 867 i FPHSFprer gpmgr?f %%"gg“‘”:l “ﬁ%@‘ Erh‘ﬁ'gi‘f? Oft’ﬁlee‘?“h‘fla‘f}meﬁanq)‘f“f’?%mt ely
cont ai NS aResehitiodf IEEY fiamadtiofsi @ Battednefmiytis aBBMachinef Ioeilipdnis tVahre 1\888_

repr esent sy g Ridon! fsboh MR B A el olPbrael oy GANRKSGS O @ set of field

i nst ances 8 0 which corres enent s 45 of the form Each
A signature field as an assomated digital signature value 883, as shown in Figure 37,

Aany digital ink captured in a signature field’s zone is automatically verified with respect to the
identity of the owner of the pen, and a digital signature of the content of the form of which the field is
part is generated and assigned to the field’s value. The digital signature is generated using the pen
user’s private signature key specific to the application which owns the form. Online signature
verification is well-understood (see, for example, Plamondon, R. and G. Lorette, “Auntomatic
Signature Verification and Writer Identification - The State of the Art”, Pattern Recognition, Vol.22,
No.2, 1989, the contents of which are herein incorporated by cross-reference).

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

“Editing” commands, such as strike-throughs indicating deletion, can alsc be recognized
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field instance has an associ ated val ue 871, whose type depends on the type
of the corresponding field elenent. Each field value records input through
a particular printed forminstance, i.e. through one or nore printed

net pages. The formclass diagramis shown in Figure 32. Each forminstance
has a status 872 which indicates whether the formis active, frozen,
submtted, void or expired. Aformis active when first printed. A form
beconmes frozen once it is signed. A fogrm becones subnitted once one of its
subm ssi on hyperlinks has been activated, unless the hyperlink has its
"submt dehtamsabdri bute set. A forn1becones void when the user invokes a
void NPS089-SG %kagrehml“mgg E&{m ] I lica orn1pa conman A form
expi res when the ' Kas %e%gm' WWe STES S PPt iy e

speci fied @m$@%ﬂﬁéM3NmﬁmEﬂmm&lﬁbwﬁmm Oﬁbm”ﬁ@ wittppoggsi npuito # itredpl werd. | nput

through a hgkimasyhi e ﬂe&)gﬂﬁg r@Gh | dBrele§-writs] SRfhcSRRHMN Rtively Kbl RAGkIr ound
field 833 of tthe rtel evl?]dn ‘ﬁ‘f’?@{ﬂi@nﬁt ancg VWhen éepe formis active_or
frozen, foPm EdBMeEepgKeye o VRIS R o bansyriine s oppigivhen the
formis notenaaed ove tige, ibrvozemdics begfrentcd - frcalnnlnecessmead elicits an form

status report. E@fghalmr a3 @?éaecohs'ism§ geqaeﬁéeeo@st(oﬂés ;‘é.%)suaﬂet“}ﬂm@% fpr m
i nstances derjved fromit, thu provi d a . version history. This allows

Al T but -t PR SfemyB Pt Wpendecth i depent S;S‘&f‘?%“&‘th%i‘fn ferdrdorg@ppIstiont o be
excl uded fagymtrakes@anpbrdedilol anidbjetits digralciaipittie s @pendédgn tiadl batkloundligh’d al 1 nk
873 consi gk feaet Of timestanped stroke groups 874, each of which
consists of a set of styled strokes 875. Each stroke consists of a set of
ti mestanped pen PigttirhsPrarcin badrkarughiidh sajnseradcisutiedecpenssivicent at i on
and ni b f otiemschifi@n df GHe tobheoreioBjléctCis @&fBrally MGFPRIBdiab 2 SARUGH df theRlrgils@ibaB. A

field el en&j(}gts%%u%ch%agmala %}e lggg)éﬁglll‘:a%ﬂ“'sl’? a text field 878, a draw ng

field 879 nat ur e el enent class diagramis
shown in Figure @@iezﬁhvmmsﬁlt‘!eeﬂvaﬂ?\lkp@alﬁ?fﬁﬁl@@Wﬂhﬁn@aﬁ eld's zone 58 is
assigned to the fi eI d A checkbox f| el d has an associ at ed bool ean val ue
881, as shP ezlrgu gure 3 ” % a tick, a cross, a stroke, a fill

zi gzag, etc )y capt é’d’ PR 3 ek °8f<131(5’§<a'f‘6 Y' s zone causes a true value to

be assi gned @Ime@the fl'léyhd S valﬂmmmttext field hasAdienassoci at ed |t ext val ue
882, as sl mihl FCeREE S6{chgpy drgrtat SL'lHr'rﬁtacfrc?H“l Fﬁgaﬂ patext—flield s
zone i s adtomati caﬂ |y converted to text! via on er ting recognition,
and the text is asEPBhed t &lithe fiel d' SSupalfem t@ﬂpﬁ"ﬁ@'oﬁandwrl ti nq

recognitian is vel Belsgiger Sicked (See,  TiQibniosaRBlion to dpphed@bn , C , (- Y. Suen
and T. V\al ahaval 'é’hn St-at of tha Art i n On-lin

Recogni t i drrarm fiplpepCheckhox: - Any et Pat t/eFENEHEISEIS and Machi ne
Intelligence, Vol.[I&t No.8Handwiiugt 19Y90onvedhaigicahimk entbst; axbiginvkexcth dr e herein

i ncor poratled by crioss-reference). A sigd ure field has an associjat ed
digital silgnature lvalue 888 as shown i igure 37  Any digital |ink

captured iln a signBfa¥g fi Bigekdnkone | SASQIQD@I%@h"ﬂ(é‘Pf%}d verified wlth respect

to the identity OFighdifreOWMBRnaRife { NE PaVeriiAdigitaRnidtigiatd; gehdRat ur ¢ of the
content off the forilmof whi¢ch the fieldl]i

éigsltal signature of form; assign digital
sighature to field

None - Circumscription lAssign digital ink to current selection

The system maintains a current selection for each pen. The selection consists simply of
the most recent stroke captured in the background field. The selection is cleared after an inactivity
timeout {0 ensure predictable behavior.

The raw digital ink captured in every field is retained on the netpage page server and is
optionally transmitted with the form data when the form is submitted to the application. This allows

the application to interrogate the raw digital ink should it suspect the original conversion, such as the
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part is generated and assigned to the field' s value. The digital signature
is generated using the pen wuser's private signature key specific to the
application which owns the form Online signature verification is

wel | -understood (see, for exanple, Planondon, R and G Lorette, "Automatic
Signature Verification and Witer lIdentification -- The State of the Art",
Pattern Recognition, Vol.22, No.2, 1989, the contents of which are herein
i ncorporated by cross-reference). Afi®ld element is hidden if its "hidden"
attribute is set. A hidden field el enent does not have an input zone on a
page and damgersiatof Bﬁlﬂﬁﬂten ieﬂtplﬂlﬁls cah tforCeaﬂnﬂTbaiﬁeolﬁnluﬁi&’ﬁﬁﬁi-vaiu&datftﬂeabﬂlcétﬁh ue which
S o e LB A S8 PG Ml L SN At LOSELL S b 1o
can al so b@lﬂfeé@@}igmuzde@ea qﬂPSf@B’QGaS@e Q@lgrlﬁedfﬁrarﬂrﬁw féiﬂéd TBeumlicstiont dae then

handwri ti n&cﬁ@%ﬂ@i@'bﬁﬁs@ﬂ th@lpﬂ%éetoh HEN@TDK%utm&H}hé licit(feld@of MM thih, REQRSBe L O the
dynam cs o} th pen m ' ss only

her _ t ' e
to a bitnmap ofoa B n%era%rnmstg’e as?“fnp%oﬁﬁh”it 56‘5%?”% arvﬁﬁldﬁéfedd‘?“%%f‘@l?&‘ﬁm tten
charact er sﬁuvﬂﬂdﬁd@bmlﬂe\femy%tﬁp@h accuracy, W thout a witer-dependent
trai ning phase. ARjWeisk eﬁo“eeﬁemﬁ%f ﬂﬁpgeéessqff hmﬁm\%ﬁ Edpﬁlqelatﬁe i imtd cal ly

generated ,%\l/er time,  ho enerated up-front if necessary,

Di gi t al ° R ?@&HW@?"S&“@% (at é?fﬁﬁ sé’f’]? %‘Tm Ko par; e &@‘%1{3‘58?? dReerage Any
st roke Whl ohars¢ 200tte whirh th@pagai $0Gu kha strogt eeﬁaasmtetrewﬂg)qaeswpthapgeﬂb@kedndncs t hat

el ement ' s Qe&ml(aas@lf) anoﬁeam elgns%acdgég fobse 10 Bk RS ectswmﬁl gtdg not

appended to an ject S Edaf?ﬁl ink streamis ap round
field s dfS§t vhhef thyfompat meEiicaF‘ts%ﬂ“dﬁ AR ﬁelaﬁleﬂ?ﬂédnqlﬁsqmenea%fég%h% field

i's i nterpretddd apkatosiel dbliitkof ge Sicld velue 870 lﬁte;ymr(mmbs)m aodumeRed aagltanmr e

obj ects i S ﬁﬂﬁ‘é’ %H[ %udl ﬂﬁﬁﬁgeﬁgtﬁsgtg%etﬁer%lﬁﬁu 1939 0?f Pyper CI %P gp X Cla?‘}ll lg

obj ect s, e act refation i's

2 summari s%’sa“'P (@) &P o asrsigted ﬁﬁ@ﬂ%’t ?IBWStIWt%‘eaﬂuﬁm eag&% W@Pfeﬂ‘@ -

Su mmlr y (lzf foﬁﬁﬁedl dIHn@ﬁtéktGﬁdts)ﬁUﬂﬁs tivh hﬁ;eﬁﬂnl{@&n@ﬁg@d 100§ R6afyeRes) thenalah!és{r‘&&hg)n
erlin al G ic .t _acti i cat n For mt tormto

zl;%gl i cati g??% %e'?(eq{efngthv nk' ARt oled ctt(} l?1(8) R lfygerleir&pffp H%nglﬁbtﬁ ceetve

fiel dCheck@@k@Aﬁ@eﬁﬁr‘%%%FheWCﬁ@Oméﬁﬂﬂ @%a@@mtﬁ%\%ﬁ’h)ﬁewg@mﬁ\ﬁe@h& taibgi tal i nk

to text; assbgRldntsré & elcakdle Job, aWnAGRhiby Bk rdpikafiSSdeAa. di gi t al l nk to field

Verify digital igk signture, gepgrate § Qnapiires gnatired gital s gnature

Tabl e

of form assign Lo} gl Ft
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 $02) whether the ficld 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.
1.7.3 Page Server Commands

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

A page server command 907 can be a void form command 908, a duplicate form
command 909, a reset form command 910, a get form status command 911, a duplicate page

command 912, a reset page command 913, a get page status command 914, a duplicate document
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signature to field None-C rcunscriptionssign digital ink to current

sel ection The system nmaintains a current selection for each pen. The

sel ection consists sinply of the nbost recent stroke captured in the
background field. The selection is cleared after an inactivity timeout to
ensure predictable behavior. The raw digital ink captured in every field is
retai ned on the netpage page server and is optionally transmtted with the
formdata when the formis subnmitted t3® the application. This allows the
application to interrogate the raw digital ink should it suspect the

ori gi nal ceawenddlom resubbunast col@aiPEBO FSGIREnR0MMA tarhdid 0f7, ahdria t t en
text. Thisggan, for exanple, involve human intervention at the application
| evel for forns which fail certain application-specific consistency checks.
As an extension tdoidfpE compgnd veifythe cerresarodiys Bum thstance 4 dyplicate fop pamengend be

desi gnat edvoaB 2 coitadpindigg foine Indancél’ B tRp Phodeoad inQBtive @ﬂnt&dhﬁﬁ\y of&i&(‘dnd@t fol the
past s o S8l SRERRP Sl il alnl Mo OULELIR LSRRI Bt hoHE B e
user may hengmal Wdls‘émi@éﬁ%nﬂé*ﬁbﬂﬁﬁﬁm@etﬂegm%@ anfamllbaéldn Arreskq felhmmmmdwode of

t hose fi Iel @8 cordpBAding 1R @&amn?_ﬁéd PR acile frRRa B9 f@fe@@ fofth infkaRel Lv'mmgsg 2 )n
input relatjve to.a ne e proce onsi sts of rec n t a
stroke fr oéndt P, d‘ﬁcargl ‘%ﬁl@‘n%&o?f' AG™MT SYUEE g ‘gyf0§ e LR [PRL f”él étaﬁ’gﬁ’( t?‘c‘) whi ch
t he page | @H%qumg tidren instanek dncludihe who pybdithed gy ivieg if aibs BB6Y, fohehgpaievas

descri pti ofinRa, md.ﬂ@ﬂﬁjﬂﬁs@gméﬁhnﬁ%ea formatted el ement 839 whose zone 58
the stroke inter ects termning (at 888) whether the fornmatted el enent

corresponds to a "1‘50“8 s, ?f foptaigy, 2 é’ﬁﬁé‘i‘i‘ﬁ‘? i theyeprigbye hasdo b ecej ved
stroke to intpdved mgprocmbmg @ kevoforth Instaﬁqeeh thuttoalregeesBifgls nawnfold st@icé BGhefeidre 893) t he

accumnul at egp,g‘hg;n;p%emwdg @fpchifle field, and determining (at 894) whether the
field is part of mkedﬂrngroup 866 and if so activating (at 895) the

associ ated hyper i %Rhcaté P28 COMAPANG @fogucact Bifffd SPRYSL (s corssndipghreehistianch e
formatted wiahentkeenid dpand preteoved thfipeipt tdateine b 678 B is @ﬂdoﬂafforﬁlothaﬁthé vating

(at 895) LBkl o6 RAn ARG ialdYREA qkdupﬁgg%&agamfmy a bl tfAg. absenee of an

i nput fiel yper K, app e receive troke to the
digital i rﬂ€°d(‘.ifes tah%rmﬁécﬂe@f sl opwmadleagageazmﬁm%m thy Yegkermo field tyalug ecei ved
stroke to difagdedCHife pagh c@bhuea Edror 18% daf.l fdnh,eheawerr@atpagaedsmaaa isiRdpbad ned by

the registy Server u step 893
in the pr ocgséssasr} O\Xﬁmf%?lndF‘Eéu egeﬁéés c%n prf’ (fi'n ce“ (r:lﬁtﬁg e%qtrt 0(5‘ Sg“f 3‘Irth‘7 nk of a
field is iRNreppdios eepcdetnred iﬂﬁlgdlﬁg)whmeubil%h&bﬂoffhetl Hitewdsi naingd, ffl'l‘mehonpllt oBess

consi sts qfnnd@taﬂnmsmu@gfz(natonﬁ&ﬁaonm hghribie field is a checkbox and (at
897) whether ther epresents a chec S0 assi gni ng

(at 898) a true va u a%eqogf) NS |a%:e%fs VLT netpage {5 ¥Fs\§‘5fa§7’ga’é4‘§|d?ﬁl‘ﬁ?t‘hg (at
899) whet hegeddmentf i el d is a text field and if so converti ng (at 900) the

digital ink to compis eﬁls%sels Wplidhelt Ran B pahfei prtss@@edaﬁa& Qiled AL E‘m'feﬁ% stration
server, tg ,assi gni ng ﬁ?ﬂ“ﬁ‘a‘ t he converte nputer text to the field
val ue; al t&FmBEYVE Mot Cé‘F AEPats 3839 a"\%‘f@‘i"ﬁ@? iaRhicy prd gt jappears agi gnat ur e
field and tyfeses @me@mii ydrawdngé ahd 3Q@BJturesh eppekir gih t thdir biginah Sortoh evit | ;g Kigiatitee Of t he
pen’s own ed!&comﬁéﬂicla b;r D&andard 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 document command duplicates the forms in the same way a duplicate form: command does.
A reset document command produces a printed copy of the corresponding document instance with
background field values discarded. If the document contains any forms, then the reset document
command resets the forms in the same way a reset form command does. A get document status
command produces a printed report on the status of the corresponding document instance, including
who published it, when it was printed, for whom it was printed, and the status of any forms it

contains.
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hel p 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 correspondi ng application, and assigning (at 905) the
digital signature to the field value. 1.7.3 Page Server Commands A page
server command is a command which is handled locally by the page server. It
operates directly on form page and dagunent instances. A page server
command 907 can be a void formcomand 908, a duplicate form comand 909,
a reset form conmwba&k&verao@ﬁdnd%o&nmhls&ea‘f WGbRORBA B St tomBand UkdiG 3k € page
command 91 e._comman t e stat us. cqﬁrma nd 914, a
duplicate oR e If%%te?\lgé%g n§éu§%lg%e%ﬁtf%ﬁ%heg%§?g ¥ RER F OB B 8 and 916,
or a get dﬁeiﬂ%ﬁ%a@mtoﬁ@gwﬂfnm@mw?w b&:"?ﬂlﬁ%meltﬂgﬁt ﬁggdﬂe@ tsgltalm ¢ d form
command VOiee&r aomarmreﬁleﬁm@muagnmrpagelsas&Md /&lempl:dn%h@lsﬁga&@a command

voi ds the corresRnndln forml st apce and " Eeq@%rbo uce ﬁ an a tlve rinted
copy of the curr&RtPHETR “F RSVShER W"fuﬁp‘?cilé g oy SEPSSPag bf FLE i8R copy
cont ai ns tweemm@ﬂ#ﬂw@eﬁhtllmkhwpma@mm fihd fAge @vert davatepihp hipadihk asgoadtedo | S

i ndi st ngu&mygerﬁ&eu@weaﬂmmmaaaehnag%eq,gge@apére&ﬁﬁah@n A reset form command
voids the corregpondi ng forminstance roduces an active printed

copy of the fornfi#i8t SHCE aRd clepgnt Vﬁ‘feﬁééltﬁjl %Pr "datibuteals it ArliddeR st at us
comand pradgesselancpt dopt wdhave poinput @enctoh @ pageahdiso @finot breactiwed degpptigda ng f orm
i nst ance, ﬁs&cit UQJ, ﬁlﬂvewi] Qe QHQL&@\H@Q%&& ser\)épt%ﬂmfmtnd MNsadld hqtdﬁﬁreng Iﬁée YW}S& it was

printed, and the form'status of forminstance. Since a ormhyperllnk
i nstance CcRSA SIVACORmenddads ey seipedDattribiesehppl i cation has to be involved in
produci ng a8new SosnmARMEEAZUFES OF NETFAGEON requesting a new forminstance is

ther efore  LYP! Bl Y plALERRREA 5,3 AR DKy, A AIPLLERA RAGE, Fommand

produces a £I’I nt ed py 0 e correspo age 1n
backgr oundinifag ‘Hat\}ta‘F B dctpree g thergfore bps IP‘H@C"ﬁa@@P%'é?ﬁtTd?ﬁ%OalS? eqﬁ'mscﬂcopxs part of
a form thenod hemosthagph bx@s%ﬁa@thﬁﬁ@@pxﬁmmﬁbyloiithb Bﬁg@ﬂ@&@ﬁa@dof&%rﬁa, depitbecate form

conmand. a uces he correspondi ng
page i nst r{(([;:(g“?e\%gt% %ﬁth ngréak roun gw dfsag cﬁréﬁ"%o%lfngrgasrg asa“tkf’totrﬁoélp?fage

cont ai ns am¢Wm%‘Pltslase’@&ﬁﬁtorbﬁot@fﬁ@PWm&me the reset page command is

inter IO(r]I eted  as @hd’cﬁﬁaﬁft sfﬁgwﬁag@f@crwaaﬂﬂtmnﬁ}s %mecpage@uyssyawéle%nmgk Qdu?:ez_ a
printed r ort.on the .status t correspandi ng page jnstance, i ncluding
who publ i ssﬁm Sptecmlmﬂ’grﬁunlc?ommﬁ%gaﬁ?if‘{hyé‘akmgf%éral %%B?ﬁnt‘? ©ati8hi nt ed, and the
status of hfy foUAERHELPEYSTEMI ns or is part of. The netpage | ogo which
appear s on ever qukaag@ ethBod bt Ne@mkﬁa@ysﬂ@é thadh 10eMaI-Babe whBpge

el ement . page .i nst ance IS | icate with field val ues preserved,
field val L%esssegllté (b Fm%ednafgenof mformatlon including:
status of printer connection
. status of printer consumables
. top-level help menu
. document function menu
. top-level netpage network directory

The help menu provides a hierarchical manual on how to use the netpage system.

The document function menu includes the following functions:

* print a copy of a document
. print a clean copy of a form
. print the status of a document

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

The netpage network directory allows the user to navigate the hicrarchy of publications
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their native form i.e, a checkmark appears as a standard checkmark
graphic, and text appears as typeset text. Only draw ngs and signatures
appear in their original form with a signature acconpanied by a standard
graphi c indicating successful signature verification. A duplicate docunent
command produces a printed copy of the correspondi ng docunent instance
wi th background field val ues preserved. |If the docunent contains any forns,
then the duplicate docunment comand diplicates the forms in the sane way a
duplicate form command does. A reset document conmand produces a printed
gopy o; éham&am&s&gﬂmd&ﬁg&dgﬁmmﬁﬁhmhﬂ&&aﬂsamwMIﬁemﬁﬂ@ﬁ@h@&ﬂdmﬁg&hQrvalueS

i scarde t he doc tai ns an or s reset docunpent
command resye[loW Fie to a? Y0 QRGARLOT ¥he 7 R %?Erlﬁ g%ﬁ??é‘ﬁ’ﬂ’%ﬁe@d A get
docunent stoateitgo ﬂlwprrﬁwneterplpw@@e sn @ue @qcmmneuper, Bppublishenyr thhesestagt thesmell t he
correspondHQQMQQggﬂﬁn%eﬁgstance i ncluding who published it, when it was
printed, for who nted, and the status of any for cont ai ns.
NPS089- SG 31 | f {'I}Fef‘%"aﬁ‘ée Eé’!"%ﬁ mwg?hla gt pyfieg 3y vagtieoig iy It“nHE‘f)EPP‘“e“‘F s set,
t hen t he c&rmdtight shiesnd tlegscornn rdghest rpagedisgdeitovdr ite detlyyrkt he pen' s current

sel ection gat her pEmAgﬂ;Dtﬁ’luﬁu@m Mébetai ning the command. This allows a
menu of page server éﬁmmn s to be printed. |If the target page doesn't

contain a page VAR TR OB ”é}’fﬁﬁf’sefiésra EREicgPublisHion epmpls fuillesEptg or
comand, t bmonahmmcmemandrs inshd @ipageaghtemAR1IRDEH te@aisiobth WBalin ﬂk Gixhiteliesense

appl | cat| opro3RRglel b nmgggahﬁgqmw o€ HRGAd s Gl b o B8 pleBh YA i server
command el enen I'i nked gr oup e e server ac |vates t he
hyper!|ink associ & 8’6 ne Hﬂﬁyit% th"yﬁ‘@‘PP‘ilr?R’é?j“ gP‘b Agetsiss covenh cERe® W i ng t he
page serVepubli@tsmae peonpiae® uSRY Wiffred Qﬁemmmel BERGHorialS cdicAtdR helsbnalided

"hi dden” a;c%(yl’hlp%&)ghé %ad%t% & Bé LBI sgage% Wgﬁ %re? m%er%st proglS ﬂgtad n 1{5’ e%an | nput

zone on a page act |

however , ’@nﬁ@ﬁﬁﬂ?ﬁ?‘@ﬂm@ﬁcﬁm@@a@}@f@éﬂf 9@Fah§f@ﬁ¢r€ﬂﬁf@g@hb‘edded |n a di f f er ent
page, i f that pEgecRArPEREcERAGN] has its "on selected” attribute set. 1.8
STANDARD FEATURE ETPAGES referred for ach netpage is
printed with theine page -t a(%“é‘mawoﬁcﬁ%ﬂgoﬂstg?ﬁmtes thofer{g‘"}t o eén?"f‘?gf’lﬁ\c P a

net page anthdtthres Bpiodetivanaews srearsaBthily ecvprroplertionese afiaatdgd ditsioyabt s as a

copy but t QBlishéh é’mssttreﬁiﬁszﬁ§ a@&@a&i emlelt g;e al REO pRIAEAHCE Sy 3 $RRYAMnlie Page.
In the case of a orn}) f he but.t cesle?né % of the entire form And

in the cas®SSFi% NREFPYUCHSRLIR SEPrL B SO M2EHE but t on
el i ci ts anwidkpbersatags yanrbe mgnyoand adra@rat‘ ‘tag!’ neyvs fad) Gom Thevsdetiat) h tarsomgipe- page

copy funct] b whpPdidthadi figfks lbyuehybdaﬁeor%'r&ué@Bwﬁl.?hmge page server.
Speci al copy functions are handl ed by |1 nkin 0 button to an

application. 1.9 aﬁEﬂ‘E‘C%‘FENﬁr SFPpamp‘Pfé?‘@??aé?P %frfﬁ’%fdlnﬁ’éﬂ“bh‘iaﬂféls Aet page
pri nt er hasellaassthe) gdeeegivion tod multipl eleive creine |By' handlhe nhe eSS0 ardt hefdei e t S A

single pagﬁrt&iﬁn& w&&mw&m&mm& @9 the reader, the server is able o place advertising on

pages over which it otherwise has no editorial control.

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

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

The reader can extend the daily newspaper by creating custom sections, each one drawing

on any number of news streams. Custom sections might be created for e-mail and friends’
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status of printer connection O status of printer consunables a top-Ievel
hel p menu 0 docunent function nenu O top-Ilevel netpage network directory
The hel p menu provides a hierarchical manual on how to use the netpage
system The docunent function nmenu includes the follow ng functions: print
a copy of a docunent print a clean copy of a form print the status of a
docunent A docunent function is initiated by sinply pressing the button and
t hen touching any page of the docunerns. The status of a docunent indicates
who published it and when, to whomit was delivered, and to whom and when
it was subsequenkhy (Pubshat’), ad @B ndnitdih@nedd Gele fop agifieiopiy k-Alirke st ory

all ows thedy ?‘ﬁﬁg, 0 navigate the hierarchy of publications NPS089-SG 32 and
servi ces on etwork As an alternative, the user can call the netpage
networ k "900" nufitfeach seqfian |ty fegsigrgpeonatingecifise ik sigp ciehgmiitivelp ératiort,  The
oper at or claanuﬁn)eﬂb@tohamdﬁsaiup ad. HaaurRRis ARdber Jf@zlé%@ aina the QestrdUEprdpS@ibn S

Sl | yel O S e R B ey g e b a0 | 2Dl €
if the pr| nt er | ’s"hqm@m agso prsiopplly n!tpreSﬁIeﬂa prbﬁelsnceéseiamwemmﬁeepﬁwbr drfiddaor | s Ht
and the Useﬁé’maﬁa\ﬂmﬁc?@ﬂﬁ%r 48R okl radO R 3deRlIyOV Rien 1R CaiRBLNBSK shoft sRERBRONALI ZED
PUBLI CATI MODEL | fol | ow ng description, news is used as a canoni cal
publ i cat i oR"EXH Sr‘ffﬁogr'l{’sdm? 'fi%trate personalization nechanisns in the

net page system Ahtaftiolghy nbode wettaf (bealited &ddifferert versibis e trech gerg@ctedf

newspaper s@aﬁsu%wm&a@ad@efop seaﬁ,ple EJ}@mhdétcﬁlﬁ%q RERRR VdkidD &Pl BR8Ak. cont ext
is wider. In the netpage system the editorial content and the advertlsmg

cont ent of"eﬁmﬁés\/ﬁgle“e&?ﬁqofd&‘ﬁf? 'ﬁﬁ’e%flre"es 188 rIop Trader 2B &PEi an grading 9o WHth #6t hani sis.
The edi t orpre&kdecwnte fkir bislogied gonal i zed according to the reader's explicitly

stated and 1Pl i ghd duteck QARG o UR!E8bn B Uk Pand PGHAAVE/ B R anf SN €N

is personalized accor read oca lgrﬁ grap 2.1
EDI TORI AL TBiR&tsNaged ZASF etR“‘st%“cfﬂ“itH’éY arg aﬂ“’ﬂ?ddwa leyagsupsehges. lepnqs@v\/s
sour ces: tdidseutjdaab spel chisedintin\ e sibudibers allitiges, and t hose that del i ver news

streams. Wile ngws pyblj cat; gnﬁog%éfma%%r @t &d, an on&g'senso? Wm%w

publisher, news streams are or by a
speci al i zdterirgShis is digr arpliechip aleéﬁ/\Bhl@J‘éYfi %wﬁC@Pﬁb lt’lggdif@lmﬁ Eﬂcbmfrl*eg]p;dhd to
tradition aduaxﬁempa,mwoﬁmrﬂmerm@w@m@ammﬁﬁng bubtdab hr@neREVS tRlaFRR n‘ﬁle GaRknde nMany
and vari ed can i?i'owéeaaw €asy c Vyl%zc g:ed“hgcedq da‘dxnlq{mﬁi) ?ngl&\l/é 1%: n%dre PkeﬁrathaE 1%:9 ers wil {boﬁler

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 lowers the threshold used for matching during
collaborative filtering. A high factor makes it more likely that the corresponding section will be filled
to the reader’s specified capacity. A different serendipity factor can be specified for different days of
the week.

The reader also optionally specifies topics of particular interest within a section, and this
modifies the priorities assigned by the editors.

The speed of the reader’s Internet connection affects the quality at which images can be
delivered. The reader optionally specifies a preference for fewer images or smaller images or both. If
the number or size of images is not reduced, then images may be delivered at lower quality (i.c. at
lower resolution or with greater compression).

At a global level, the reader specifies how quantities, dates, times and monetary values are
localized. This involves specifying whether units are imperial or metric, a local timezone and time

format, and a local currency, and whether the localization consist of in sifu translation or annotation.
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a freelance witer's colum, 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 nmultiple news streans. By
handl i ng the aggregation and hence the formatting of news streans sel ected
directly by the reader, the server is able to place advertising on pages
over which it otherwi se has no editorial control. The subscriber builds a
dai ly newspaper by sel ecting one or nome contributing news publications,
and creating a personalized version of each. The resulting daily editions
are print eﬂieaﬂiﬂeferhﬁ&siaddérﬁg&ﬁd’hemeleﬁﬁeﬂslacaﬁilylﬂgheﬁauﬂewspaper The vari ous
menbers of a hou X s their nt te ts and
tastes by sel ect ?ﬁbﬁ%g‘:%fr %MB%S@CHMGS 1%6(? Il?og%ﬁyestl)gnsghaen g Ogtﬁon?:mss %:ﬁfesz? ng them
For each p#ehel EfafFfP’??ﬁ fmt%ﬁ@ﬁé@@“@p?ﬁbﬁ% Pl imade are scalpd @edofdinglysadtlésons.  Some
sections ajpfadtion ifl @dcbymoddd drnRaddlphR! S appear weekly. The daily secti ons

available fromT w York Tines on i ncl ude "Page One
Pl us", ' National t}ﬁ uﬁ%‘?‘%’r RatrEnypes “’Bbcafh ﬁpubhsga’rsrgﬁe%ss“mes‘m P& 45%Li vi ng",
"Technol og@yﬂbodu?andw@p%wmﬁthe ribheatigrednd oft agpydirénabéxpressetlhy thnsern Bowpeachéic to a

publicati Oﬁktpagea.@sténﬁcaﬁ BotehiRE olprot b S8Imatid Qﬁslﬁtﬁﬁ-%ﬁcegﬁ'@arﬁﬁst fAg the daily
newspaper % cre tom secti on%}vB each one drawi ng on any nunber of
ans.

news stre '§'E8iP6‘?'rEAHPWD CEPN¥ated for e-mail and friends'
NPS089- SG 33 ann@hmg@smairzasxo( oP@resalialal )cqntcmf difeotly mffsaisttr hdvertisi@sonteteds f or
speci fi ¢ tQpluGSaaferdluf il Spical} placelPtd &915@9@ amnﬁ%m&@%bava%é e B yae ar €2eEr

optionally specifies its size, either ualltatlve medi um

or |ong), B fkiveiciarmry ip a(ffavd sectian thay ?IWPer%ﬁh? t’%“"rﬂf ﬁlﬁeetd“?ﬂ‘l ?5’8@@5‘9 an and t he
desi red praﬂp@ﬂsbli (o theafforaud vhe pitlistiet) (fes iRitd AbiiFy t6|at@dct bt hon®kry of readers wit @b,

nor mal , Mt A0S IphicO" nunerically (i.e. as a percentage). The reader also
optlonally expresé%s reference for a |arge nunber of shorter articles or
a smal | nunber Fff‘f"BY?g%#?’eraﬁ“’tgl B nksed EuEl bavig o fasalits adgdeatoprgphics.i kacality (or

edi ted) i ndeberifes SiGdrhityas Chationg se;fvgéscmetdﬂ@rs Settgp}e(]g tparlidiila® Mr@isedne R6RerndAN .
article L.en r ite i fferent verS| tch the
expect edna%op é‘P %%%n 0 mﬁ‘ﬁe G eader nznt Ipemo%r D e e%en% eeresgsﬁfl dren's
and adul tspfeo{i@P%iO@r?SWdWék‘%)pﬁB?@@EP@F@S ver si on |s sel ect ed accordl ng to the

reader's age. Tha lfeeaplmnshsrasrm&pﬁsﬁtﬁme lamdueteiaddvexﬂm@%pac&hh @Aﬂmtﬁk&&om
pr ecedence The articles each

r.thei a
section ar egg %Fteérmtme%{;%n%p“bir)‘i%g g Sﬁe%%?i’hlﬁﬁweﬁ%e dgrrpptds reﬁﬁeésmpe‘éséﬁﬂgﬁmpasm gned
a useful |defnegriniyiss, &gyhméeaimaﬁvaﬂworad@ﬂdekl vered to all relevant

subscri ber S, in erth@ﬁétﬂaé'e syQdl Qe neﬁ:ﬂé&l Iﬁﬁlgcatgog sPACEmER Hea r&t_uﬁ td Buitine
subscri ber edi ti.ons. it is appropriate, the reader may

opti onal | “3‘?’1’5%8’? stgeot] aa%’ché"t‘?n\fesaQ%H Td(‘-f‘?r?sr"}’é SPAF 08 ) RET-FCRfIOR Pagip faking iy
articl es wigogtt thraprlicatianlsf fepgrapbintecbyeragonig seitoe’t raadershipathb siae b @bterewdai’c h

qualifies &Qbn su@doh,@mrraaw Savbaibih B dpdfioh, Snd¥aln AL s WhhdhpRL T N9 buttons at the
end of the article. The buttons
In comparison w1th other media, the netpage system allows the advertising space to be

defined in greater detail, and allows smaller pieces of it to be sold separately. It therefore aliows it to
be sold at closer to iis true value, ,

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

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

Because personalization and localization are handled automatically by netpage publication
servers, an advertising aggregator can provide arbitrarily broad coverage of both geography and
demographics. The subsequent disaggregation is efficient because it is automatic. This makes it more

cost-effective for publishers to deal with advertising aggregators than to directly capture advertising.
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can provide an easy choice (e.g. "liked" and "disliked' ), nmaking it nore
likely that readers will bother to rate the article. Articles with high
priorities and short lifetines are therefore effectively considered
essential reading by the editors and are delivered to nost rel evant

subscri bers. The reader optionally specifies a serendipity factor, either
qualitatively (e.g. do or don't surprise ne), or nunerically. A high
serendipity factor lowers the thresholxd used for nmatching during

col |l aborative filtering. A high factor makes it nore likely that the

cor r espondEwrg tieehitheadvertising adaesgdtérlid @idng 4 opbfiien sfaAEREINGS 1eSRAS pdwladm ﬁﬁp acity. A

different Ser0%hld YobdGhal oA Be w2 RRGL Lefident,0be ) fefba P ARRL L Ne

week. The rea t1 ona specitres top i‘cular i nt er est
Within a s#&FrHH, a%ﬁ%i"ﬂt erﬁmed%’dl?ef"feé‘s aqvpFEsepy 4“6@‘2118]@55 asismzmé@ebl}e Stﬂﬁe
editors. T&ueerﬁqaﬁ&dlneiultrpn@uMEﬁd&r s Internet connection affects the quality
at whi ch i nages n b ader t| on ) 43, @
preference for fgt\}\se‘?ro I r?%tﬁl éha%a% Eceﬁe?tmaneﬁﬁﬁegubhc loﬁc?’he"%g?e ﬁ%er or
si ze of i neltfesert i ﬂmﬁ“bhce’mﬂ@é@dm‘lnh'eqquntqmge@cwwhmbbbeillqniﬁetrl@dlsm sfacpie r

qual ity (imée cﬁﬁplex' WWRIigdoRSOhdalt Qcﬂn;ﬁgxmw de h\e@ﬁﬁ@ﬁs%tw@&%&eﬁﬁ&h Qﬁ'\)ertlstﬁé a
gl obal | eveI he reaglg eésispeg]%:{fm 1h antities, date tinmes an

nonet ary VEE ST, pud U T oBRees SERPRIOHES s PP ts are
i mperi al osupm;t for theseaneggiptidns,t mﬂ@zran@p;a)ndfot pwrenatddoquptiby  of Adyerdisih erade.

currency, ARshabEiNSkicking hQedlel BAtH PhcGRS bSlav@iisehnbhisS bihith bdnBRe st ON OI‘
annot ation. NPS089-SG 34 These gg]aeferences are derived fromthe reader'

local ity b{PouE? gdrepme. ysh psegalleor highly locpliged fidyisg™ti es caused by poor
eyesi ght, the re&derlopichidnabdly ngpaei ftheagoragatogbptask ajdreditsaliecidoetisbadnt a | ar ger

present at i QR recH8! Por H2¥hpa %aq&isewgpaa%es@omn%f ﬂl%gsl,hgﬁp@&%qg'axm V&gﬁgh!metﬁnem

|nfornat|on I'S acconmm on eac ag anguage in
publ i cat i ofleYa8t P3es BYplirtions sravef- t‘gheeotg ¢ BLRISH BTHHERLER RYVer daYe QB Fieh UeES g
property Ofersbiatizep witdlicagiad, it ploksamdelnaii advepisaicas @0 the RPEESSackrDY the user.
However, the neppagseosysd em can be configured to provide automatic
transl atl on services I n various guises. 2.2 ADVERTI SI NG LOCALI ZATI ON AND
TARGETI NG b peléeymatien B¥tP6®0 of the editorial content directly affects the
adverti sing cont emd persom&fﬁblﬁef 6 ehd bt ghbliGtidny Rilieabd ¥n RhaeRet drds@xpl oi t
the editorjal. contex a0 “gud ads, for exanple, are nore likely to appear
ina travel section ?ﬁannéfl ere. The value of the editorial content to
an adverti ser (Ialh]éFa‘FqliéFwﬁéonﬁo the publisher) lies inits ability to
attract Ia.rge nughabsiRfifikeades W th the right denographics. Effective
advertising is pl F{‘g t%ln the basis of locality and denographics. Locality
p

det erm nes proxi Mty articular services, retailers etc., and particul ar

interests ‘and car1®eﬁ4ﬁ91}pra“srsr@eé ated with the local comunity and
environment. Denpgl 3RRkEAIHCHEL FubfcaBRN R Bbiciit FlbfSlish- B, and so the

customization information is maintained by the relevant netpage publication server.

A coliaborative filtering vector consists of the user’s ratings of a number of news items. It
is used to correlate different users’ interests for the purposes of making recommendations. Although
there are benefits to maintaining a single collaborative filtering vector independently of any particular
publication, there are two reasons why it is more practical to maintain a separate vector for each
publication: there is likely to be more overlap between the vectors of subscribers to the same
publication than between those of subscribers to different publications; and a publication is likely to
want to present its nsers’ collaborative filtering vectors as part of the value of its brand, not to be
found elsewhere. Collaborative filtering vectors are therefore also maintained by the relevant netpage
publication server. _

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

numbers, are global by nature, and are maintained by a netpage registration server,
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preoccupations as well as likely spending patterns. A news publisher's nost
profitable product is advertising "space", a multi-dinmensional entity
determ ned by the publication's geographic coverage, the size of its
readership, its readership denographics, and the page area avail able for
advertising. In the netpage system the netpage publication server conputes
the approximate nmulti- dinensional size of a publication's sal eable
advertising space on a per-section basiss, taking into account the
publ i cation's geographic coverage, the section's readership, the size of
each reader's seskdn@tonetheftrbess, ireRdl MoRNBF qRnAEy &kttd SidNGheRlBPMtisoN, and
each readey, I I onpari son with other nedia, the netpage
system al I%&%%ﬁ?ﬁ%@gﬁﬁgfaﬁn@@ )ace to be defined in greater detail, and
al l ows smal | er piletiepligtion of aqvertipjeg reliss an Geloealitytindiopted intthetuas’s edngaetedetaild, ows i t
to be sol GhikltheGir@MHRE offaBveitisibg fefidd On ¥eddob? infdritioR SRR dBte of 118n, SANR, AGMEr t1 Si ng
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directly caphuf Nichdos NG eciallﬁﬁ(?)f%' ﬁ:gh'o%?. Even though the advertising
aggregator  1s taking a ropo?tlon of '} vertising revenue, publishers may
find the change PrEPFL Sq%él&vatb@%ét?sl@e B mppher o penere§02edodl pach printey may

agg regati Od]].owﬂi}&m&nd?t@f fisksS tonge it. EgGueg Bafs@l‘singla tiFauB Hriifid? (4t BE)EH B orivdibaet ween
adverti ser s ace the same. advertjs nt in
nul tiple p%g |§0§$ ?%ﬁig. ﬁ EY g&%‘rﬁ&nﬁéﬁsﬁg ttecﬂ?i eénandp?%géglr‘f%rﬁ mﬁﬁr}s%mﬁ%t page
publ i cat i ofiroeginvieh e rueer db ingrasting: Al seadr kespadedreditwhich nublshesyblusedes on' s
tradi ti onadutteid toaretd the ukes ALHR phile. I ALcOR: TcAEMB IS bSin GarSRABEE S
nore conpl ex i ring.the full conplexities of negotiations between

i.l e jagn
adverti ser rfnteag\'gélis °?‘{s‘?5ﬁ’8’est%eg‘BrWél‘a“a‘E‘SF’%"“é’ id publishers, the preferred form of
t he net page syst &fhepe g debscribesntds det onlicetign 8§ plpopublisher 806 Hies epplietiot | at i ons,
i ncl udi ng spREBH) O auddiQNRE fith 3G thQAR4 Qfintdd¥end sl D BeSRAFErer, T OMBL T ON
is parti cuﬁlwg%l.zytidem rabl e for t.hebypdéacer%nﬁ of acﬂvertl sement s, whi ch
generat e sHRPTZURERATEOGE 2 L GRS BUEH 280 CrY by sqyprgipens S0 bewiripst g
advert i senenpssific @ne einglk age i€ atusdrds altiearedrie got 2 airdallar plireeragigr egainoer capt ur es

and edits LOenad¥eithSamBIYens, and records it on a netpage ad server.
Correspondingly, the publisher records the ad placenent on the relevant

net page publ i cat FEPeRdP veped presate tiferonsPrdigs vsLBPile arinGised bt ¢ pativrlay s out

each user 'stpage registration server, via the DNS in the usual way.

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

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

Each user also has a netpage account 820 which is used to accurnulate micro-debits and
credits (such as those described in the preceding paragraph); contact details 815, including name,

address and telephone numbers; global preferences 816, including privacy, delivery and localization
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personal i zed publication, it picks the relevant advertisenents fromthe

net page ad server. 2.3 USER PROFILES 2.3.1 Information Filtering The
personal i zati on of news and ot her publications relies on an assortnent of
user- specific profile information, including: publication custom zations
col | aborative filtering vectors contact details presentation preferences
The custom zation of a publication is typically publication-specific, and
so the custom zation information is m&i ntained by the rel evant netpage
publication server. A collaborative filtering vector consists of the user's
ratings of seftingslnbe mudler € Wmietie Fecord 1817, i(ﬁnth[ﬁlﬁgj tHeOus6r@ éredddd algﬂlaiufref erent
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i ndependent’qYVleféf’ﬂf‘éW“ptaﬁ%flthhlwhewmqﬂ@mmms Caphem@ieare tvvo reasons why it
IS nore pragfei caIFata.tm.glt ain a separate vector for each publication:

there is likely t nore overl.a en the ve tors f subscribers to
the same publicat g’ SR Feh?ﬁé)zvﬁ %fméeﬁbs tdBc“Hlf’ftgf%?éﬁt
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be found sewhere. Col'l aborative filteri ng vectors are therefore also

mai nt ai ned"by the rel evant netpage publication server. Contact details,

i ncl udi ng R&¥e, d¢isteyiLisiddress, ZI P Code, state, country, telephone
numbers, are gl oBal Rkl » HALE R Rl ALNRD: sblygﬁf OGhARELLHEYL ST ati on

server. NPS089-SG 36 Presentation preferences, iInclu nose

quant i ti esdCYRPESeATrsES Pihe m&fﬁ*éOﬂ%ﬁt@éWéﬂée SY8p i Oraqﬁt&ednaaﬁ ﬁ%tfa?rﬁ%i 118% t he
same way. dprefetaeabddmht @whiol is ddwe infthesdaaglideabi ieBig@ast he | ocal ity indicated
in the usepys co %eeﬂ?ﬁ?&%}ﬁvou#‘h' |l e the targeting of advertising relies
on personal information such as date of birth, gender, narital status,
i ncome, prof essi G ngimRze ablisationoyergy Avtpmasically elavfepyt viig ipegss of reth asrage range
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advertising can Bbe adagrising adtio der atsﬁombsa@ﬁve@h@hé@dﬂmgﬁamd@rmgomoat ed with

t he user' Son iditiaRr pé&s%&n@a@cmﬁ?&ﬂ tHé 58 NayorR? @lgorithth 'eﬂ)tlcﬂﬁ thlsa’@]ﬂzl dlé&ﬁ&ﬂnqp
provi der and %Pegl

ne ifi er. nd the
net page regl SPEENERES A tg? ?/c’el‘?’caé‘l3 °?°ﬁ%’é 1‘% d‘% m@i‘%ﬁ“‘%‘?’%ﬂ“ﬁ”& Heade e as
shown in i yofnggnaggial S@Zl,ﬁcamwahldﬂ@@ublili@pn bagisstfragbdcohfegue podesyousclpubl i sher
i's a speciabfidskdpsis0f application

The editorial content selected for the user, including text and associated images and

graphics, is then laid out according to various aesthetic rules,

The entire process, including the selection of ads and the selection of editorial content,
must be iterated once the layout has converged, to attempt to more closely achieve the user’s stated
section size preference. The section size preference can, however, be matched on average over time,
allowing significant day-to-day variations.

2.5 DOGUMENT FORMAT

Omnce the document is laid out, it is encoded for efficient distribution and persistent
storage on the netpage network,

The primary efficiency mechanism is the separation of information specific to a single
user’s edition and information shared between multiple users’ editions. The specific information
consists of the page layout. The shared information consists of the objects to which the page layout
refers, including images, graphics, and pieces of text,

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

Language (XML) using the Extensible Stylesheet Language (XSL). XSL provides precise control
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provider, and a publication is a special kind of application. Each user 800
may be aut horized to use any nunber of printers 802, and each printer my
al l ow any nunber of users to use it. Each user has a single default printer
(at 66), to which periodical publications are delivered by default, whilst
pages printed on demand are delivered to the printer through which the
user is interacting. The server keeps track of which publishers a user has
authorized to print to the user's defaalt printer. A publisher does not
record the ID of any particular printer, but instead resolves the |ID when
it is requivesekt ofhsnganddSedentits & fdzde fniSOiBcH H 1okt Blbbihi 8 hidhin8klYcasd e
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pen. is specifi antifaga objbddGlcBdebl 8Pimagd th tid JHBG 20(0SwR41écBRED EdrebRd Wige &

particul ar Qna% msggaahl{: JTcpenccE&agatZ%Eglr%)ocmScaleﬁ)?eo\gerc}torzgs%h?érs]gS\@ift he user s pens.

The pen | rrespondin Y% vai nt ai ned by a
particul ar net p Abgelayopigiself qopdistseofi a sawiey/afiplacediimage el dDiBic bbiettshnkedgaflowmay. A

Wb term n&ﬁec@%o@@nwm @t IBREL 286, hypedhilsNind Qjﬂm@-ﬁﬂ@sr L GBla RRLDALE
printer, aluomﬁgg qgﬁgges a d net %gg docuggg g encount ered during Wb
browsi ng t B'BBRYE OB o PPIRES g 1 dahe &1 The dPBY GRS 5 ORPEE . The
net page syfstnemucd)hefwfﬁcemtd,lsm@utiobmatofagef a printer provider, fees and
conmmi ssions on inconme earned through publications printed on the
provider's_printers. Such income can include advertising fees,
click-thro 1 Ratpage layowhehieds comi ssions, and transaction fees. If the
printer i bayoetl Hy the Atgibute t hen |t heFdimatofi S t he printer provider. Each
user al so jha et|page account 820 sed to accumul ate
nicro-debits%gﬁﬁp redits (such as tﬁggﬁgﬁégchhed in the preceding

par agr aph)magent actPepdicai | s 815, indt udi ng name,| address and tel ephone
nunbers; dl obal prehRGEBGER IBL0, | NAIPES FehoPr i vacy, delivery and
IocallzatlgnuﬁNPSOS =S| i A—any.nunber jof bionetric records 817,
cont ai ni nd®@RMC userPS"BRcoded si gnatiure 818, filjngerprint 819 etc; a
handmmltlrg nodel 8&RpaicbigealD cally [gegntal ned By the system and SET
paynent c & a buu.r§m%2hDﬁr%h—mm.uk_e correree—-{paynents can be nade. 2.3.2
Favorites A ngtpage user _can ngintain a |igt 922 of "favorites”

links to Lseful dogdements etc. on thhe netpage network. The list is
mai nt ai ned by the b@ﬁ&ﬁgk&@o&afuybEI ﬂukgwaif tt} i s organi zed as a

hi erarchy lof fol derls a.preferrrled enbodi ment of which is shown in the
cl ass di agm&silin FlﬁﬁPe 41, 2.3.3 History List [The system maintains a

hi story lijst 929 onz#aCh user™s behdl T, containijng links to

Application ID, efc. -

Field Type -

Meaning -

Zone -

Watermark [Fone -

2.6 DOCUMENT DISTRIBUTION
As described above, for purposes of efficient distribution and persistent storage on the
netpage network, a user-specific page layout is separated from the shared objects to which it refers.
When a subscribed publication is ready to be distributed, the netpage publication server
allocates, with the help of the netpage ID server 12, a unique ID for each page, page instance,
document, and document instance.

The server computes a set of optimized subsets of the shared content and creates a
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docunents etc. accessed by the user through the netpage system It is
organi zed as a date-ordered list, a preferred enbodi nent of which is shown
in the class diagramin Figure 42. 2.4 | NTELLI GENT PAGE LAYQUT The net page
publication server automatically |ays out the pages of each user's
personal i zed publication on a section-by-section basis. Since nost
advertisenents are in the formof pre-formatted rectangles, they are

pl aced on the page before the editoriap content. The advertising ratio for
a section can be achieved with wildly varying advertising ratios on

i ndi vi dual mypageshamd Hormeathh@bee aiid hen, tagnech ise-spetitlc ayoutt wial tm)ﬁdntehm B|xploits
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user's stat ed section size preference. The section size preference can,
however, b&" rratched on average over time, allow ng significant day-to- day
vari ations. 2.5 DOCUMENT HHORMVEd Ghte objtves tol @bictmistags Igyohta keder,0bit priniet ref S
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network. The pri mechani smis the selgmgatl on of information

ma i clen
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precise ¢ I formatting independently of the
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provi ded by t he Fy) apder abpggna @Wﬁ@f@ctmltéfn‘t’l&flﬁ@ reisetigeelt Phpayeralies codes to
enabl e autikamttiacthe tiseaRiHlbablo B, repdch @R HRLH G YERe MR hhRR shbMpse tierl d Wi th
paragraph §for gg%géltngexhéﬁltl lymage object encodes an image in the ] PEG 2000
wavel et - based essed 1mage format. A graphic object encodes a 2D
graphic in Scal aHP‘EﬁVVe’ébe prigprigpiproa me@yGHods ditl ppt then Teepripternwill the paable ftof

consi sts Q:flakaus‘éﬁf:l ﬂauatt BbrRiE gk dca?sg?he%glgagg'bﬁmmugn &R&ﬁﬁéréfore tholafkf‘(ﬂltl ngt flow
S as

objects t htre 1L forreegntmlo# %{h flotwéll B |n s and
descri bed above BT OWRTEFITET K "yt g o E'Sré’ Fyss s r(?‘Eﬂ“’é Pl Hpgout
SUMMar | zedbeiurs. Magshver 1@ mulfipets e yotespondimshaedrbjspact

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

retrieving its page layouts and contents from the relevant page server.
27 ON-DEMAND DOCUMENTS

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

When a non-netpage document is requested on demand, it is not personalized, and it is
delivered via a designated netpage formatting server which reformats it as a netpage document. A
netpage formatting server is a special instance of a netpage publication server. The netpage
formatting server has knowledge of various Internet document formats, including Adobe’s Portable
Decument 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
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format suitable for efficient distribution and storage. Table 3 - netpage

| ayout objects Layout AttributeFormat of objectlinked object |nmagePosition

| mage obj ect | DPEG 2000 GraphicPosition G aphi c object |DSVG extfl owextfl ow
| D Zone Optional text object IDWVLIXSL HyperlinkType one pplication ID, etc.
Fi el dType Meani ng- Zone- Watermarkone 2.6 DOCUMENT DI STRI BUTI ON As

descri bed above, for purposes of efficient distribution and persistent
storage on the netpage network, a user4ospecific page |ayout is separated
fromthe shared objects to which it refers. Wen a subscribed publication
i's ready tmmeb@hcisatoni dastidchehdvivevineppagaeepubl i cation server allocates, with

the help of the Al RRAE LEhRRE Yer hfkes SutiliGiBack BalOl:, GRGMLLRESREIC
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mul ti cast hhammlofﬂlﬁsremaﬁbhm&mbmdts ﬁo&nﬁbttftheemph@gﬁh nt&?a{ﬁ@th&ﬁ@ﬁagéﬁﬁ@&ﬂe{}via& gayout
with the n | LGSt S ich wi carry the share

cont ent us%‘ ﬂhgﬁfgﬁﬁh tpag;T‘ﬁymserverebs“én poi ntcasts each user's

| ayouts to3 that §§@#“@'pr|nter via the appropriate page server, and when
the poi nt casti ngcreerocipavet e, multicasts the shared content on the

speci fied channels. After eiving i.ts. 0|ntc each page server and
printer subscri bg fography & “ﬁ% ﬁ? Preigd ?en%'ﬁ’ﬁ afatog, 3’8’5%“? §iL%g° P 1 FRRSih Ao | ayout s.
Duri ng t heauthenticaté peatics 2 tuerettiop dyec se patassanad cppibgripby inoydesmet ssef e t he

mul ticast sbr8didEbhoaf i8.6dyS o Qb Ldph e dl'ﬂeonetﬂaye hiorRB86 bAY QutSs ofNe page

servers pegg;stegtly archive the received page | ayouts and shared

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

Public-key cryptography, also referred to as asymmetric cryptography, uses two
encryption keys. The two keys are mathematically related in such a way that any message encrypted
using one key can only be decrypted using the other key. One of these keys is then published, while
the other is kept private. The public key is used to encrypt any message intended for the holder of the
private key. Once encrypted using the public key, 2 message can only be decrypted using the private
key. Thus two parties can securely exchange messages without first having to exchange a secret key.
To ensure that the private key is secure, it is normal for the holder of the private key to generate the
key pair.

Public-key cryptography can be used to create a digital signature. The holder of the
private key can create a known hash of a message and then encrypt the hash using the private key.
Anyone can then verify that the encrypted hash constitutes the “signature” of the holder of the private
key with respect to that particular message by decrypting the encrypted hash using the public key and
verifying the hash against the message. If the signature is appended to the message, then the recipient
of the message can verify both that the message is genuine and that it has not been altered in transit.

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

signed by the certificate authority, whose public key is well-known.
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content. Once a printer has received all the objects to which its page

| ayouts refer, the printer re- creates the fully-popul ated | ayout and then
rasterizes and prints it. Under nornmal circunstances, the printer prints
pages faster than they can be delivered. Assumng a quarter of each page
is covered with i mages, 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 menory, allowing for tenporary buaffers etc. The printer prints at a
rate of one page per second. This is equivalent to 400KB or about 3Miit of
page data per senoméht tradcGdh ehﬁroﬁhm:sl ﬁibh&-ﬁbytcﬁ@togrialgnh&s&ﬂyaﬁ@&st:@de digiat e of
E??gugg‘z :né(ij%ht'uy g%ng rt]() s\églre] exglm?%%gebmae Jess onke%suér%%ret'%(e onggae%r is use&) {om othefI kel y
t hat the UBBHOSSHY | | be able to repl eni sh the paper supply bef ore the

printer’ s 100 pagﬂthie%lﬂhﬂ@dmc&s%z@ﬁ agﬁneaaaﬁé tiyy mbce @&h@b@&@dmm%y%f, if the

printer’ ter.n menory. does fil r|nt rwll unable to
make use o ogmae a}t’elmg’gns AT nnﬁer‘?n “Per s ta@“@‘ﬁ’ﬁ’ﬁ”@t‘sp 3 & prnio Etﬁ‘fl? on
server t heilheﬂfemlés cattifignies aqﬂmtmtesrlsmthtrgfersubm the qegtifjeastuthorfon pses the publlit keyast s.

When a cri&bifaide Y IHRES ceﬁfﬁca{tceﬁléﬁéﬁn%e la%ecfe@ﬁé@éléﬁqu Q/fth fhe SR QMY thePGEMUES, the
server re-nmul ti caslt(s the corres (g’%ag shar ed ects. Once a docunent is

printed, aPFiHTET “FdhPPEdtrcResERe t‘esﬂﬂfblfeiycbit finiffonat havp Aarpiiparily

retri evi ngshptt Bfegpage | ayouts and contents fromthe rel evant page server. 2.7
ON- DEMAND DOCUVENE ¥ BRINRRBBLRGYE document is requested on demand, it can
be personalized and delivered in much the same way as a periodi cal
However, since tFH¥Pactpage s jjasisaedadnir ehpniquesidentifies 3 time of rapaiactyp Fligl | v t o
the req uesare sageddift temd-@ily mdnioROibl the bﬂ‘ilﬂeruﬁﬁn o ndpabd degi@Gtion sihe Batibasd OThe A3t PagE

docurent i HIGHRR! £ L0 88 1&'63 me o A ,Bgag%on”@oikzgéﬂ? sedifi § oo

delivered via a designate or mat erver iCR T etofats it as
a net page A6#ydhen P“ﬁ’é‘t‘b@@‘é‘?ﬂ“éﬁfi‘ilﬁ’ﬂﬁeﬁﬁmgbrver is a special instance of a
net page publ i cat ivaen e pifd: conhbi®s 1B Elefia@fte nbrabdrEbrtthd @stIBlc\48Er i@Satdena edge of
various In 1 rmat s, udi n be's Pariabl e unment

For ot ( PLEFL SN LRI 1 e RS AT o2 plfE kS e R T i
can nake R§Paccafeistrifien pirvghdhe ugrePnrares e fcret Wagpinst e prihtepa speret 1D rppodsent  Web
pages in alrlrfbllﬂtdbaééwélﬂ me;fté)ﬂlér&tglslranw iflheant ﬁlmlﬂ fﬂﬁen%éb%%ﬁﬁlgnsuceﬁﬁ&te

aut omati ca i ncl ude. al p irectly linked to_ the ues

NPS089- SG z?b 6%“* &, lél%’ﬂ%?gnmglﬁ?ghct HEesekryy 1 SUTathe "EfPf[é‘iﬂg %. The
net page fopmmqnﬂg@@@r ver nmakes standard net page behavi or, including

interactivity amng 853 lreztseaﬁﬁser@ymslagblﬁuﬁme gﬂ%n!y%r%@@g% Gy IRAL, NO
know edge of Pdi fferent

matt er V\/na%lts OI’I%II’] and aﬁrmat
docunent 8} HEPL® FEEHMBBHT %W’ﬂ%ﬂ?d@’éfyblﬂteﬁfdé?myand t he netpage page server,
and hi des know eWgen ofiset fubscritet peagmibBoptdne mrdcord in ddlad Sethy edysige registration

server database authorizing the publisher to print the publication to the user’s default printer or a

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

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

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

A netpage pen can “know” a number of netpage printers, and a printer can “know” a
NPS089-SG



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 w despread use:
secret- key cryptography and public-key cryptography. The net page network
uses both classes of cryptography. Secret-key cryptography, also referred
to as symmetric cryptography, uses the sane key to encrypt and decrypt a
nmessage. Two parties wi shing to exchange nmessages nust first arrange to
securely exchange the secret key. Public-key cryptography, also referred to
as asynmet fintbeut Yk, Ogj’eﬂfﬂiiynunida&&nﬂﬂd@nnt@ R Y4alol iR fuekes ¥iSnal {Ethaexfems keys are

mat hemat | C%iyof th% é)%}nt% Ond} aS ue% Dmd’i PI#@J &e reegrglsteir(eqymeyd_l%l?agle efecrrﬂllgnég Q ss1on keUSI ng one

key can on e eys ’s then
publ i shed cyee thetpﬁétf@%!ﬁ@rdlal@ ipkety ttheppriptgn the dlgirﬁ énkpel i chaypred gsigs el t o

encrypt anbbpf@ﬁﬁ@@s&ohE&y@ﬁi@x&dmﬁ@'ﬁex@h&nﬂﬂ&e@ﬁth&fleaﬁ he private key Once
encrypted using t an a Jg%%g@-e decr d usi ng the

s
private key. Th Asp ?Qmms '’ Seﬁsm }ééyc%fr?"%%‘?eéftgfmé’ﬁ?dﬁ Y R er“%ut first
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hol der of the TEEPESCY RS © B{“‘R‘i’i’dbﬁ\peﬁé’édrf’lﬁ‘fﬁ disows aheker 19 t hen
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been al te(rag \ﬁ?&%‘%% tcglngg&%ﬁg&pbu%ﬁ@g%e@n@%s ergﬁ Onpmcedﬁre there has to
be a way to di st fadditien tpisgmplc Ralapen ghafaiha yseralkeyress aingpd@y Jhnlsyestanedhi s i s
nor ma:c |y diesas blsd Rgorde@rih itel Iﬁﬁige&egidﬂdﬁﬁ&ér’éférfdaﬁ%@at&ﬂﬁeh&‘r dlzinhﬁ&ure Muring "
certificat Of, 1S trust ir art au tes the
connect i onl%%et \f\%é?\w ggnptlrj mlts ¢ "R&Y I?)dto dterp?]nél tﬁs{e K| F mlEs Elgﬁ'?'?i cate
authority W%effﬁﬁ%m‘ﬂ%éerﬁ@r%ﬁﬂsﬂlga@meﬁ B yesign @Xémthﬂ mgter emlm?n toyuse,dot unent s,
and then cgeaaaﬁmamd tfeisERiSn 1Ry @ (B4 fridler. RIS hﬁ:ﬁ@ta%owthalséamﬂm; bBRryped son' s
identity delthatLI S &ub }( ﬁg tAn%/ ng %kr 1(X"he certlfl cate
authority can i e“s eexpu ¢ én??f Pieé E%efsﬂcin FY‘atf%a A by fiegf Wegr ee of
certainty @H&Pﬂsms thesengympied sersion Heyéyth peat Thh panestores the esssifnjkey tnallihindexed t i fi cat e
has i ndeedphRGRnesibgned by the certificate authority, whose public key is
wel | - known. NPS089- 8%4 I n nost transaction environnents, Publ i c- key

crypt ography is B BIF ReY Y BREHT { PP theé’F‘bﬁ&‘ftﬁ‘P‘é’spr%f?fG egy agelr eI y
exchange smegreatdeaswstt grsidudsiranGaeddy hkpynteer ypt ogr aphy is used for all other
pur poses. ‘When a previously unregistered pen is first registered, it is of limited use until it is linked

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

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

The netpage system supports the delivery of secure documents such as tickets and
coupons. The netpage printer includes a facility to print watermarks, but will only do so on request
from publishers who are suitably authorized. The publisher indicates its authority to print watermarks
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
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In the foll ow ng di scussion, when reference is nmade to the secure

transm ssion 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
nmessage data. A session key, by defini4ion, can have an arbitrarily short
lifetime. 3.2 NETPAGE PRI NTER SECURI TY Each net page printer is assigned a
pair of untciidide iwd&i‘lﬁrinfei:leﬂﬁ: dither tnhafResOfised RINAIH A6d bifel p¥daé’ Ghhterradrie re'@foﬂi’ f6 in

r ead- onl . nt er i the net pa i strat erver

dat abas e?/ %E]g&) {huEeQ%mge s ef ‘?%(?n %ﬁ U areu‘g "’33? %% hfeé’%d btyklloeo Btinter on
t he netpag@“ﬁ@ﬂhﬁFﬁmd#ﬁé second ID is secret and is used when the printer

is first regi St ell“@edefﬁﬂ id DB 1aNBtaWRFekmarMh @13t # B GotRAsiR vRken ROBREE bty &R siabe
net page nefwo dlstlh fter installation, it creates a

e fi
signature pu Ipag(“fa 44 is Jost e [hepaﬁglscol’l‘?l%byf‘?‘?ﬂﬂ??’fs the secret 1D and the
public key secur @#gys QfGemhelocumemtpag@t pegpid rate terbudein vepage Jipg nednrnier

conpar es t f€eriB&IGh SdctidnD 939 Nl kBlRs {arcbﬁxngaet%gé%ﬁ b8fagd- Qvafe%&l;éiﬁﬂm inits
dat abase, and acg?cg}s t he regl strg{tl on i match. 1t then creates

and signs a cert PTPESPRTWOHT SN FeReREed 37 Patt o e-oamieres tragsaptsns ABeYsahl i ¢
si gnat ur e teyfore amthds tipres’stthetogaht wiidhceds eaptired fWien the gies tepigbred hiotlatiabase.

The net pagss/Ralsiiahd Ry ek bhiof eht Bdiffkdldofat e authority for netpage
pr| nters, since it has access to secret information all ow ng it to verlfy

printer identityVhihRrened fate seqisdieppas decumgnt hayaepiend san very itnauthertisig i s
created i nbytragesteg jpogeus iehé Sduilatal. Olhe ui@IeMBIof 6 ado@d as@mé ishalyivalid¥er ke
publi sher ltiigmgrc!f Eﬁe d%é\}glﬁlguz% ) %'d?éﬁmgxﬁ HBJ'EC Hﬁ)gated org 90:1\%"1'1'0&31 tE Igr%%e%[ tho a

specified printer. ocunment sent server is
addr essed I{rﬁfl“&o&)‘a’r"é’l’%‘l‘lﬁﬁc foygeey A seeh@ dp@mgqtgwé%aﬂ@ymnwen steioswemth@gﬂtng t he
publ i sher' ﬁfepdéﬂad%@erﬁicgiﬁﬁfaﬂlﬁre, t&@ﬁpogtfﬂ?g@ﬁ@)ﬁpﬁﬁﬁtﬂt@h d&elﬁlgft b&lﬁ«aatlfﬂll at hﬁ
regi stration dat e .that t ubli.sher,is authorized to deliver the
pugl ication to t EEQF pistler ?ledvagmapk tior-fhie s Sd’%‘)ts f 3 i Vers ik cgyplwl‘?rléaehé‘f gnat ur e
using the 5t Thsh@%ﬂpfg Ppoviidt B Giznbsant ohbieck tﬁ@@ﬁﬂﬂ resgary. Wlﬂeplsrbimesth@nﬁ@m

certifi cat@nihighyading veih@tQh, plovats .0 AddddlAbasurity RerORRAAK, heBisdt ration
server accepen%m{ guest s, t gnegdd printing authorizations to the database, so
| ong as those me are nitiated via a pen registered to the printer.
3.3 NETPAGE5PEN BE@BRI’UP‘ATEeICh net page pen is assigned a unique identifier

at time of manuf ﬁaqgéﬂeﬁnaé@ﬂb&éﬁl IR fuBh Rk ByNusert £ etODLYreBIRY Worhd hahdles PEN and
The pen 1D 61 uni quel y

in the netd%?%% rachgocﬂ server dat abase.
i dentifies BSERYN o ¥t PG 7eT SR 1A ﬂ‘érffﬁrﬁd’ép"ﬁ%ﬂe Eoéﬁec‘pb?ﬁté\fﬁ’ a
nunber of medpaddivpyi nters, and a printer can "know' a NPS089-SG 42 nunber

of pens. A pen cmxw&;&aﬂa%mw thde BurBileh HeBystdth, Bus HedoAh G SLAMENGY a8) 9N

whenever it is wthi
impossible for the payee to repudiate.

4 ELECTRONIG COMMERCE MODEL
4.1 SECURE ELECTRONIC TRANSACTION (SET)

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

In SET, cardholders and merchants register with a certificate authority and are issned with
certificates containing their public signature keys. The certificate authority verifies a cardholder’s
registration detaiis 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 mutuaily
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range of the printer. Once a pen and printer are registered, they regularly
exchange session keys. \Wenever the pen transmts digital ink to the
printer, the digital ink is always encrypted using the appropriate session
key. Digital ink is never transmtted in the clear. A pen stores a session
key for every printer it knows, indexed by printer ID, and a printer

stores a session key for every pen it knows, indexed by pen ID. Both have a
| arge but finite storage capacity for4asession keys, and will forget a
session key on a |least-recently-used basis if necessary. Wen a pen cones
Wit hi n r anghegicataa mérbmteﬁd caidhadepeﬂd 3 Athefidata iR bekh m&ymeﬁ/f@teh@r they know
\?\Iﬁg?hgf’ hle[ i Isf Sbgﬁyhas 80 y%t blé%oa W?e?c Brtéaart[y’.lbﬁcause carﬁtﬁ dergmamtefnalrce Céf)q((aﬁ{)n}l nes
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automatic ‘ﬁ rggjl.f,&rMaEtw on procedure. If the printer isn't nmeant to know
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in a charging cup thatetpaky sgitent theraetiage fegisttafiatsesertabieasraayixs fur dtcinepagpracedur e.
In additi Oﬁettﬁechrh&ldaﬁtﬂsﬁf‘rphﬁemtﬂﬁ‘saaﬁﬁh contains a secret key-exchange key.
The key-exchange %ﬁ%‘?ﬁ?séf so recorded in the netpage registration server
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printer. |fmegpdn Sﬂn?%%ofﬂlﬂt Ren.plthqypl at g frighes gosk Eé%twwf R'evetefn'ex%wy CtW‘I h the
pen' s key-@piohaftycbidemyric, lbte fittiorta@ion Sfees 8Qhdsh@ensessi on key internal |y,
aexed 2 voe PRI delincy Bal BRANR HALSHISRACIMOL M SESRLRCKEN, bk | 1o Pon
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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 already provided to the user.

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

The network account can be extended io aggregate subscription fees for periodicals,

which would also otherwise be presented to the user in the form of individual statements.
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43 coi ncide when printed. The dither matrices used in odd and even pages
wat ermark regions are designed to produce an interference effect when the
regions are viewed together, achieved by | ooking through the printed
sheet. The effect is simlar to a watermark in that it is not visible when
| ooking at only one side of the page, and is |ost when the.page is copied
by normal neans. Pages of secure docunents cannot be copied using the
built-in netpage copy nmechani sm descrasbed in Section 1.9 above. This
extends to copyi ng netpages on net page-aware photocopiers. Secure
docunents asde typhnahbmmgenerated as part of e-comrerce transactions They

can therefore | n%!’h@lgz?ustengqugs% afneﬁz ré@]? 5 2 1cu1thhapP H:Iat?opl cV\@ext 91 %Jllll pn iz %‘mﬁe

user registered bionetric ion
server, astoawRdusEEpecifc %’éﬁi @D55 “Vﬁ@?ﬁgﬁ rSekseqyens oy ﬂnfﬁlgh ﬂ@@eafrlsetaggei page

docurrent Wiftethd ©Gsapiod Mb, a6diRe MPlidafion it theretFabiB @ Wsdalish 3h apRYpriaRIMRKE fo@e | tS
status in the usyal way. The unique ID of a secure docunent is only valid
for the |IFetI of the docunment, and secure docunent |IDs are allocated
non- cont i guousl yV‘fherl bplé\peqms throghira pagyr widihas ne resdpypeabp dipveven, gk iapplifatipgers. A

secure docuek teakdk luaaie' 1@t & esRBRRR B orfgY @J {R@HexWh 18 inbdH e hadidg ke edback
on verific t|on fail

t o support eas nt - of, 73; esentati on docunent’
verificati O 2 BFEgRy aﬁ@? Preere @E}ésef/\k‘f“@faﬁéﬁ PR P Hk RISt the YOS aph ar e
secur e i n lmweveypteoghepisirdD 68 krse to Tihepass sagdnyis potcivuige! ta agpligutiors] Thisrig
obstacl e tg gasmokirlOf Wbt AE=0RGH EM, %ﬁaatfng GidehbddBentty RALkpGHE arly

using a verification pen, provides an added | evel "of security where it is
needed, bul®¥v€#34| ot entirely inmune to forgeries. 3.5 NON-REPUDI ATI ON
I n the nel page syBtenpgefregiswstichuskivrtiiseet fyintuisemSanatymomatiztiothiptbetvebd &bl y to

forms handl.llsgrraﬁd an%{;ﬁlc%fn?w? Sh u§ Llﬁlgfd &, Al E@nﬁﬂ%&%}uﬂ%&%&? thp I?Sgr ct?v% ever s. It

is therefore | mpossi eciplents to ate conmer ce
paynent s raBEIkHRsHgHbfe re§‘§l‘§‘le% rifribpte, the BERAERIEE ﬁeﬁf’r@é’%tﬂ}eéﬁf’%ﬁ fe&‘ls'éa“a‘} o)

i Mpossi bl esefvarto tringlatp #ig @Bodidedragiddion iTes4, gt GHREND&E ICOMYRRGE1MIDHS. 4. 1
SECURE ELEFE%RQ}I lﬁsm{z%ﬁg!ir%eﬁga%k?plmﬁ gage system uses the Secure

El ectroni ransaction ts paynent systens. SET,
havi ng been deve’i”é?p@ﬂhcb%ﬂﬂwsﬂfa&s Glaie dufermatioy)irdgxed jby aligs dRrng éschblerio eatribve pay nment
cards, andustrhpeific Statt RfneabLRHitlod: kabiRledp@bThd PIbAGK niitf GBS, nuch of the

systemis indepe e, of .acco S hei.ng use

cardhol ders and 1rr;{ieirsﬁ'uan Sson%agl?ai"nggtp . iman ?g’ﬂc%g’rtfmglpgv e“gﬁaﬁ'frﬁlée???rﬁa%ﬂa are
i ssued wi tﬂquse@eﬂlpplﬂcﬁ'lﬂeatt‘e@O@Ghtomlml apRjicatior jtrpnsprtiprision behalfred thy rueer lueiyssonlyThe
certifi Cat@p}ﬁ;hﬁoh@ﬁeiciﬁiyinﬂﬁﬁ&ugﬁ es a car dhoI der's registration details with

the card issuer as a priate, ies a ¢cha registration
details with 't hi" &%‘3&%? é¥3t‘3§‘smafﬁ'ﬁ?1% BF %‘“ eaf &lﬁ?ﬂs & ‘%{ﬁd‘c?fg‘r“ﬁ‘ﬁa ts store
t hei r r espegin peordsrifavaiteappliqtivaton behall of the user for any number of product types.

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

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

4.5 RESOURCE DESCRIPTIONS AND COPYRIGHT

A preferred embodiment of a resource description class diagram is shown in Figure 40.

Each document and content object may be described by one or more resource descriptions
842. Resource descriptions use the Dublin Core metadata element set, which is designed to facilitate
discovery of electronic resources. Dublin Core metadata conforms to the World Wide Web
Consortium (W3C) Resource Description Framework (RDF).

A resource description may identify rights holders 920. The netpage system automatically
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keys securely on their conputers. During the paynment process, these
certificates are used to nmutually NPS(089-SG 44 authenticate a nerchant and
cardhol der, and to authenticate themboth to the paynent gateway. SET has
not yet been adopted w dely, partly because cardhol der nmai ntenance of keys
and certificates is considered burdensone. Interimsolutions which

mai ntai n cardhol der keys and certificates on a server and give the
cardhol der access via a password have 4t wWith some success. 4.2 SET
PAYMENTS I n the netpage systemthe netpage registration server acts as a
proxy for tdees aipm&edﬂ $©1h usefsi to Bghtsthbidere alied bts@afitkofyAghbihtepay ment

transacti OQS %OHEBBR@FQ‘E)&&)‘E@% Il:jsSGS bi onmetrics to authenticate the user

and aut hori ze SE cause the systemis pen-based, the bionetric
used is the user A§0’@ﬁ“¢4aﬁ@s giotgerd tiefines, an oxdersd expliangy OéﬁleSSdgﬁsrtewweyiﬁwg Ipen

posi tion aﬂﬂQn@ﬁa@@@b&Exﬁ enfich WG QY P, @;hnté}b %&Bsreﬁzbr@ uDA a 3t SO ddABedURS6ER Yo
designing a n%f al t hough at a hi gher cost.

Wy, e.ratl ehagtglfl:lp Er 11? eerncsorm t#e e 3%
The type of “Bi RO RN é’(‘?‘i‘”@gtS M. capture of the bionetric, not
the aut hori zat i oRachgpdepkisailustrtel by stent » Fhgerks diggras tie which tisehonigonabl e t 0

make SET payemioh & ds& b %p;e@a{ ﬁ&s@arge HO atdSBE vedtichll REBLEA § vt el QL PAGE
regi stration server in a controlled enviraonnment, for exanpl e

a bank, whe¥deniBhis r%’feéei’?ﬁg RE r??&ﬁg HEREFE lﬁl?ee"dmaf’f Pr EntisaFE 2rverig s89he user ' s
i dentity ispresexting thedifeliidref thé ompt Dingig theStimecapdntityedistanbk EEloe édshbwin hhe
regi strati gl ahdPase e dnyekaﬁ@mwlstaa@e i feifhe ssesﬁa&ndas %@w&&s Segﬁlﬂupehaé ogr aph

is also optionally captured 't nked to recor car dhol der
regi strat |125?f°‘i9}36&‘ﬁ’§§m‘? ]é"“’ d@ﬂﬂ‘ﬁf"é‘? é%FeSt§ﬁ6"‘¥‘FFeI‘fF]€§WT $eﬁijalbrcl“\ﬁh‘trba5§?°§ﬁ%at ure key
and Certlfaneﬁﬁtﬁceas‘eeto$ﬁrﬁd‘1mmMprbthﬁldat abase. The user's paynent card
informatiof4is abﬁ&cﬁﬁﬂﬁﬁﬂeu&ﬁbﬁ&oﬁ;@@ net page regi stration server enough
information to act proxy in any SET paynent transaction. Wen
t he user event uaPPiEfsmEpprtodigent pir sHhseriptior Jebvepraiealds @ipwn ig Figagdent , for
e>r<]arrpl 3 by su gnAﬂ@gﬁmﬁ‘zﬂbﬁpﬂgﬁzrﬁtﬁ@%bsf:ﬂfe% a bR APdl iptHliedtios %&hﬁﬂéﬂéhehihadlsm ts

t he order f.0 D an ometric data to f net page
registrati o b§ (liaa?%oéllt 8%?5%1 ’gnélp%/men er F“?‘f"&ss“"%‘ B iCome ?olmc \i?)lcthﬁs 35 %@%‘% to the
user i dentdofliigge (Phiceth dhp eybsqriprionggelvety p;moqohmreme gdivess desuthdng stoseres $0 proxy in
conpl eti ngmdlh&}aﬁElIterspﬁ)ﬁﬂiﬁtﬂatst deaaﬁ@;géhb;e@eoném%bjwmmeNTS The net page
system i ncl udes A t he user to be

r nts | 1 ow
conveni ently char eaB&F?}f‘mér@l Ifshfij) fffﬁ%\x}?‘ '3 ‘"tn‘]% ﬁtr{é%llg 8‘5%‘?1‘8 heP f or
copyi ng copyrivght. It thgcedentislocand speysd, bklydied 1Bdoqumelalﬂ’ Mpaghdempnst o be

rei mbur sedo QY pBXRGRSAH rbBGbEESr ihD dQJuhm@&t* ngwlyaéﬁmfeh In§l A9diRLLhd Hm  ThE
latter depead provided to the user. \Wen

S o the | evel of su 5| y
t he user fcgtloé 6¢-dpe %‘bsé’ﬂ)lf?ﬁ%?ll?% £ ﬁ“&f %FE %‘&??bﬁﬁ'ff‘m'i‘céSté]éaP%F‘i“?ﬁéH whi ch
aggr egat essigm the mespagy wbgtis privitasigugerkey.ecei ves a statenent on a regul ar

basis, and can sefdle B0 usQth SipRAHNS Hehial mIELARNE Bt Sk AQishE, SHandar d
paynment mechani sm
the corresponding user ID 60, the user’s selected printer 1D 62 (which may be explicitly selected for

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

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

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

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

Omnce the application has distributed all of the document structures to the subscribers’
selected printers via the relevant page servers, it multicasts the various subscts of the shared objects

on the previously selected multicast channels. Both page servers and printers monitor the appropriate
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The network account can be extended to aggregate subscription fees for
periodicals, which would also otherwi se be presented to the user in the
formof individual statenments. NPS089- SG 45 4.4 TRANSACTI ONS When a user
requests a netpage in a particular application context, the application is
able to enbed a user-specific transaction ID 55 in the page. Subsequent

i nput through the page is tagged wth the transaction ID, and the
application is thereby able to establigh an appropriate context for the
user's input, Wen input occurs through a page which is not user-specific,
however, t heitiapphimet b@inecefid Steir Us@irdd@ntbtf ijetﬁs TRéyCHke thirl 9N ot popiife @St abl i sh
a context.
catal og pa VITLual g~ car ect e user's
privacy, gses, Méawa@nu%wpmtt@@oqamm to the netpage systemis not
di vul ged t g2appl HeAERLAR AcTVATION PROTOdOR Prevent di ffer ent application

provi ders from egsi|l orrel ati I pendentl ehavi or al
data. The net paggk re%lcgfmbo ‘mgl?fogs]%hry\g "Sﬁaﬁtévf‘téoﬁar g‘ivﬂ’éna%ﬁ““é onynous

rel ati onshi p bet Wéema gser digke pn awpthagerwitippétbagapanche nscn epnanuumtqm@ cidlitage | D 65,
as shown i feafiiGitpse %Amervaﬁem%%ﬁcktlh@uﬁ&@ & pagel dn¥ ALQSLA onh!%%%el TRk ﬁn@egged Wi th
the "registered” attrﬂggij £ net page page server asks the ne page

regi strat i SRR ?rﬂé?ﬁ’g’f e bFE e Rt appl i cation | D 64,

t oget her w th th&hqmeintet dtefrlipes vid tbe BNS, aflcinaigolkBddSs of tRehp@geakiverd 0d Handliag t hen
submi tted &9@%&%@@5 ionﬁe%d&&phlh%few Be mﬂa%acﬂ@l@meﬁgi ha ReclHRl MRlRg State

information_iI ndexed by alias |D, able to retrieve user-specific
state infoFffat® Eﬁﬂﬂeﬁﬁehﬁﬁpnk‘ﬁb%”efﬁ@vérdbfhe?ﬁ’e%%ﬁ‘&} pringfe R £% frepectRandiser . The
syst em al sdichmtanibei ks paga sirieelependent certificate and private si gnat ure key

for each of a u%‘ff aa?? ?bp‘%l ioﬁ&ttﬁegpgge degcgiﬁt?oln }%nluﬁed b% tt?e C&FI &p&ldl tum i Dn

transactions on usi on- SpPeci
i nf or mat i owhwhrlepllég'g%ﬂf s £pe S&yimenthe plick étmipn@ssww% relermt mwcr@memypca
"hyper | i nkiiypatiik ceaichi@AsS thetphi serﬁ@iﬂfeﬁﬁﬁtdﬁﬁ&&rad@m&ecf@y&ﬁﬂoh@ a@md:mam on on
behal f of r. f.o roduct . t 42ppld on is
associ at ed‘Im\I;IJ\Aﬁ BraR ‘é%[hf ﬁ@%’tt?eongp k‘21\8/‘% Qo i %Bsewerlfoatﬁ?rrﬁl ! 1% Iglan
account on behal f'hopage seter aqsf)rbre@at Fbﬁl ﬁ?r@tﬁlﬂdfé? Cornewomgowrllp G0droor deli t  and

debit the pgiamiichelervior, aldi dda- allBJa{thl@Bb:ﬁl?%&q&t BperiMk 8@ i 3b iaRNbURAROY 1 der can
be a publishe scrib ontent. The_s recq rds the

b
user's wl yPerfmk re%u%?(rgﬁfgiéegl Wgﬁ%fgqugﬁ Bgﬁsrqcﬂlgléaﬁ’ B ESPP dnfie ﬁ4‘$gl]§e ml'és t he
expect ed fqewﬂemsds thsf IDp @b e cequpsting usér BndRESCLRGE idOEBERIP TliBNE hRibiniCOPYRI GHT

A preferr eﬂstﬁl@@@dlmgsge@efmam&psaﬁaaﬁts:&m&%&rm%Itﬁé 3'%Ir]§:§§quésﬁﬁr e FimS hOWN i N
Fi gure 40. ocunent and content object may be described by one or

nore resource %8@? %t i ons

The application produces a response document according to application-specific logic,

g '%u¥19 Pﬁgt!:aste cfg elltestnllc VeO| essa}_lx?‘ ds e geI s%r?r?rg.s to a-%c[ c%%lqplatf: Bocum I’s.l trry] ted

=

and obtains a decument ID 51 from an ID server 12. It then sends the document to the page server
10b responsible for the document’s newly allocated ID, together with the requesting page server’s ID
and the hyperlink request ID.

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

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

The hyperlink instance may include a meaningful transaction ID 55, in which case the
first page server includes the transaction ID in the message sent to the application. This aliows 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
NP3089-5G



842. Resource descriptions use the Dublin Core netadata el enment set, which
is designed to facilitate discovery of electronic resources. Dublin Core
nmet adata conforns to the Wrld Wde Wb Consortium (WBC) Resource
Description Franmework (RDF). A resource description may identify rights

hol ders 920. The net page system automatically NPS089-SG 46 transfers
copyright fees fromusers to rights hol ders when users print copyright
content. 5 COVMMUNI CATI ONS PROTOCCOLS Agconmmuni cati ons protocol defines an
ordered exchange of nessages between entities. In the netpage system
entities smgdsetsr PRIASoth P bedl D63 ai bk BQE MRS sSipplichtloh T 6610 #R treglifrad drae d

pr ot ocol s Lvel andl e. u interaction. w t he net page
system Ea%:lﬁo %"?‘"‘gf‘g’g%@“}e\s@?ﬁ %g tr gﬁeé qbye %?%"?gl%{’ tgeeaclqlﬁseﬁr?g 2 Cotﬁeg’ﬁ?dg’%lmlqn whi ch
t he hori zofit gPlicatigniPresil 8y upes I deiclpdss the pliasdB it thermsssagg sent foothe anmbicatidne
vertical cileRingihe fpplicitidhSSEbtablirh b ORF-HS@IY cohtbBor the Bdeiini@Rtalioh. | S represented

by a rect ag_gl e Cﬁﬁlﬁéﬁ%%&?&glﬂ@g“ the entity and a vertical colum

representing the ine o n‘%TPF?)-. During the tine an entity exists,
the lifeline is ¥fhownusgsdraws agaekeed anptpage witue hetiped pre. the pre cammivhtes the | S
active, th@oldd @ hddRstnSpaaRWRr a8e SroklQUtlies ik PRe aREGAH SEmE fige. Protocol s
consi dered here ﬂl? n_otrafﬁrgﬁ%&fornegeit_roy entities, lifelines ar eE‘%}eneral |y
cut short as soon S PerdB R4 ovpP (1) 64 fgpree i Sheng skt . 5.1
SUBSCRI PTIt@ONe Pt bevieRN iPROIOUGay.A pref erred enbodi nent of a subscription
del i very protocojyd paéém\moadg itfel o _ra%scﬁﬁlé)g? hAGEA o lﬁ&él.‘g,g%aﬁanua EyddY

subscri be thohaL peri odi cal publication. h user's I on ngty e | aid out
di ff er ent | ICBHRA Shenept s 7ane o8 if ey the ke iffprpects- SHsiEne s RiB Rt dBME dostentds e h as

t ext obj eatss field8itd, hepgeseoh apends. the Blieke s thxstext figtl’s digitatiaki very pr ot ocol

t herefore delive LITE, 1 r L ndi Vi rinters Vvi
poi ntcast, but de ,?r\%g’gs S %?%%%%E#gﬁ% OE(; “e"!é‘?fgidv!."gg%uf |ef:§rslcﬁt_hef Iéﬁl)
appl i cat i Gid (e, Rendipg HrokesHa the fegipigtionntprvgs bk fog iefererwent TheDregistrafiony sepac h
docunent fideatified khe ubeDoGREpy@ling k@ the bdn, 4nb @fts 8:2 BEBs LG GAHIRAlng oG LN €,

i ncl udi ng j I nd escriptio to the page server 10

r esponsi bIt!éEﬂ?ecr)p(rii‘gt?ﬂr-%gg %%%a&%nﬁdym gglﬁ%\%osmal li'a(%?:%ntv%r@& Py tml(ﬁ?s ki %’étr UaEES L own
appl i cat i CAVIIrIgES the thid todhgyequpstipgagssserypr Bhs ppeDs@Br appends thhexttethelpgnetluset  of
mul ti cast gharraieidnanes. It signs the nmessage using its private signature
key. The e se |ication ID and alias ID to obtain from
the regi s'?;'gti ong'ég&\yggs%"{'%&?g??@soﬁgﬁdi ng user I D 60, the user's selected
printer ID 62 (whisehingthyinpe clsepitvbpse kgne dulsedt adkrieds is 2 sigeapfidld 88atthon, or
Wayl be t hgapbseer3o SpERAWVINL stﬁlfct? tBEh%léi)g?]au@éﬂldt’shﬁgi@F?ﬂi' cation’ ? CeLt' ficate. The
application's certificate. allqws e e server to verify the nmessage
signature. The ﬁéeéépirg?\‘?fé?“gm?’ %@Péjcgg‘els‘ﬁ’éanﬁr%@wsg‘? RS S CSBRG EE Pfi | s i f
the appli dBtélomd|{D> pmdingbirdes foDhel ogistatibiogatendt for defidalidny Itaal®UHesB rthedt i ON
808. The agaeatégweias;obigt@d il BERLESE WARE WIS A KRS, dsRRh MNEEr-Hp and

forwards t

56 %ncP tﬁg (?u.rrent data content of the form. The registration server identifies the user corresponding
to the pen, and uses the user’s dynamic signature biometric 818 to verify the strokes as the user’s
signature. Once it has verified the signature, the registration server uses the application ID 64 and
user ID 60 to identify the user’s application-specific private signature key. Tt 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 comesponding user. This allows a
single form to capture multiple users’ signatures.
5.5 FoRrm SusmissioN PRoOToOCOL

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

Form submission occurs via a form hyperlink activation. It thus follows the protocol
NPS089-8G



descriptions, including page IDs 50, to the printer. It includes the

rel evant set of nulticast channel nanmes 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 docunent
structures to the subscribers' selected printers via the relevant page
servers, it nulticasts the various subsets of the shared objects on the
previously selected nmulticast channel si9 Both page servers and printers
nonitor the appropriate NPS089-SG 47 nulticast channels and receive their
required cdufibedind SeottneCt sith skhefpmaspecifihwadiiabl e t o popul ate the previously
pOI nt east dOCumeﬂ;[thé(%geuocftalﬂr%%ypel-ﬂhﬁhequgﬁ%}{ﬁ agtlv]?thog?‘tggsa%?sgn\(gy e%yap ( g‘eg\.%r corrpl ete

docunents to thelr databases ers 5 t he
document s. 1050 the pptieatipn NielsacaipafiedrmpPROT @xChe mm@wwoémwm@ of a
hyper i nk @i tovink & siphiaftiOfeRls, thes s REPNGatibAveRiGUsR oy emetﬂlgfﬂleldﬁ@m g4 icks on

a netpage wth e e 0 jcates th ick to

near est net sbogatgg‘ﬁqrrﬂll Erlllg)er e%’gﬁ&gﬁge}el I% i‘mgg’g {gmlfnﬁeé" PHE c’“‘%“gt"e gy é‘1“3)cat| on
on t he pagéeregibatignsperét.  al ready knows the 1D 61 of the pen fromthe pen
connect i ons.gr ot ocahm.sg'aepmwigmpﬁo@@éherm nes, via the DNS, the network

address of the page_.server .10a handlin the partijc page ID 50. The
address may al reg‘g’ﬁs ‘E? ofiipgnt g ﬁ?’é‘mfsf’g’{%?ﬁ%@?t°°r?&§q’r°‘é’é@ﬁfgluﬁ? int eract ed

wi th the sane pagean Elemperran teironnieet e rand rodmmistiens peay bDpayiabls fawnapr i nt er

ID 62, theypagconpRviittho aGlbicher b@gﬁklﬂﬁ) ﬁsouénta%t.&aégﬁ il \es&mlssmg P3P server
| oads theuzFlage description 5 identif 5 det er m nes

whi ch inp PRETR0S S0 SQuppssions mpy also Re Paﬁ% fE?Pi tE‘kp‘&’P%‘? ‘Pﬁhe PPN t he
rel evant imipwt. el enent is a hyperli nk el enent 844, the page server then
obtai ns the assogj ok akol m nes
via the DNS, the n‘@%”ﬁ 1“3‘9&*3 ?éﬂéssﬁ’gr“éept"e%‘étgg?“é’!ét| ongsogéﬁ‘/a(gtr ﬁ%tshglﬁ% €l

appl i cat i GHPHeatin Pider Ay -2 Werghapt) foothcssopispanglisatiqnyrayider 10 Gt prblisherh énd

cor r espondidgthtiece dphlidtbnfpfoit:t7hiel H@gi& proaidergn. server 11, and then

R booat 934, Trrodtd et el  MBSH hd Nl fRYGEL Ikt 2 s%rwer' G2y pdyher! 1k

request 934. The uest ramis ure 44. The
hyper | i nk hyP‘éHlKéssfimtla@’(Yﬁ?dd@S dpgqabep Bsseﬁﬁon? HéVlreeéaméﬂsaet qnghceits»emeeam mpﬁlﬁhf( er, and
i dent i fi essoirBeapplidatdeceplofidepat kdniKihe iafiSitABEC 9r0816e2 cre-ﬁhﬁo lﬂﬁ%g&ﬁrﬁéﬁ'd’ serviaen sends

its own sery K reguest t he
appl i cati off ﬁ]‘TrthB téeg},yf’erp req}r%pg{ﬂo uces & ?rélgeﬁéhﬁsh ﬁ’éGﬁttﬁ)éo E‘%ﬁl}%‘thg to
applicati (ﬁqursﬁpﬁ’ellqﬁil%ls jndgpds the gredit thoahmﬁlemndm@wmseﬂv@ 18 togethenrwithrthd D ser ver

32 | t ':h%m&@dﬂﬁl&aﬁo‘ﬂ%@pwW&%@tﬁ%ﬁﬁﬁﬁyﬁﬁﬁﬂﬁﬁmsﬂ[@bﬂ@?c%@%%ﬁ Rl for the
ocunen S

ted.ID, to her t stin e server's
DT ¢ PR R italon s ou s B B ap B ST
hyper | i nk r equesit the Bordiratioraprptidec eeedsamerédd thegritthreprdviders it sqpdsgie prigterpr@idet 0 obt ai n

the correspQRG A8 oMSGY pdeDs @R oREdeN WRE th By Rk T D $fe RAOEHSELYET e I €] eCt s

t he request
9 hyperlink request ID to identify the printer, and sends the credit on to the relevant registration server

together with the printer ID. The registration server credits the corresponding printer provider account
314,

The source application provider is optionally notified of the identity of the target
application provider, and the printer provider of the identity of the source application provider.
6. NETPAGE PEN DESCRIPTION
6.1 PEN MECHANICS

Referring to Figures 8 and 9, the pen, generalty designated by reference numeral 101,
includes a housing 102 in the form of a plastics moulding having walls 103 defining an interior space
104 for mounting the pen components. The pen top 105 is in operation rotatably mounted at one end
106 of the housing 102. A semi-transparent cover 107 is secured to the opposite end 108 of the

housing 102. The cover 107 is also of moulded plastics, and is formed from semi-transparent material
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if the hyperlink request has expired or is for a different application. The
second page server allocates docunent instance and page | Ds 50, returns the
newly allocated page Ms to the application, adds the conplete docunent to
its own database, and finally sends the page descriptions to the
requesting printer. The hyperlink instance may include a neani ngful
transaction ID 55, in which case the first page server includes the
transaction ID in the nessage sent to she application. This allows the
application to establish a transaction-specific context for the hyperlink
act i vat i onin ofder tb leblia yho @sek foniewr thOptits @SthaLELS mbunae ivétBin the héusing 1®. Tialcbas

required” aytadRulAniso el dAFRuLAR) &3 BSRGDG ABATAEASRYET Sends

both the pen ID 61 and Icatlon

regi st rat | Jieiag prston 119 whigh HB'F%% ek Bem fhﬁwmtm’é 1Qfsmd Gipspyithisrarcesysensdirng to t he
pen | D butsl@li$Dfdda im ke amild m%tuamwse@pmmh Agio taﬂenna he Iamaﬁﬂtdaagtenmm D and
the user | oedt& +o@t?onl‘l?(?s tEuhﬁJe%l | agtléz Scr? trhrea s edSent L

applicatio ow ng 't e app ifon"to es spem‘%l C cont ext
for the hytﬂ}%?qVanlW &fe Pirangd; to Froeivs agnerghpahaiRicer] lmenﬂg@ra@uremo@imm@m@@ds Wen a

user drawsiia. mhﬁmn@ﬁleoa1m§ﬂﬁgﬁbmotehabﬁauﬂ&%ﬂﬁ@@mﬂ€damedt.he pen communi cat es
the stroke tot ne st rinter, The r.oke identifi t he page
and a path on thg? unte%’f’ﬁ g’i*“ﬁ%é (p”%?%ef’f’{?‘ss@ﬁé‘%ﬂt))eﬁ f"b”g'f&cbtlﬁﬁj\% printer
| D 62, theanﬁalglellilBaB@mamdsmr&@kbxb@B h17. Thy stalve LG &5 is ewangxd adBe fopof the usual

way. The p@g@glsfglrg\égganla%g@wglg}@ypage description 5 identified by the page 1D
and det erm nes i ment's zone 58, if any, the stroke

i ch
i ntersects. Assuﬁfi;I nf??e"p?rétF g?}]éﬁsta RoRfp, ratking fkpen gud a3 nqnamarking g Avg. t he
page ser veink ppyerrifige { BewidtnitoK® ahda ttles 120xtithfsiyirb dibd2 arg iroadtedi sitle by Afi¢ er  a
period of \!v;ﬂﬁﬁhé Mudide 108 Hih& t‘té%%a:g'fdgé J}t?ub%i‘&e §tb1§4 £ 1405 b%%‘ﬁ%;? %5%?4 05 ends

the pen ID, and the pend| ng strokes he registration serv

i nt er pr et af'PBH. PRI et derutal g résss Vérby IPB‘éﬁtofth 8 1o 05 Bespecidvs pides pondi ng
to the pemlocnt3usd 24t dremeiaed tsthami datidgt HA albsaadwr 20, résgeciiatie A rS2iable t O

[ nterpret LRGashiReSoit BHIDY bi 168 bfhion G Eanbds (L RRGRANEL WEL D

strokes to text regl str er return

request i ngP2pege’ §’é‘|“ﬂ’Féra Ca“FH%6 ptbrefoge plietiotapherbrswaln sk efidhe qapm ‘Iﬁﬁ@ @E@kt val ue
of the texblidies|id7 abl 48 Plofsdibhf U MERbREKATS N PRET @@Q;thé%&hl@lbﬂﬂétd}e [ nput

el enent ke 1.0t ture field 880

page ser\\,/\I+(;I$r8a%o(f)1 Ogg%en %aéeh B ?’F Slf?e 100 Le S?zﬁm u?eéa%f’? éle(afh fh&" i ptmé‘fal nk
After a petithesthedtn 1ip HOtor iylpsynil ]ﬁlpﬁém%h@ebfﬂe ﬂﬁeﬂ@#gﬁdteumeecn‘»ﬂ]él The ptthe page
server senms hisifecRRRs ofloprfibn. BYGurkilBNEHN hs AGoush §0KES, hdnbbRauds @@l Stration
server 11 for vesrl f| ﬁtkﬁ Lt al so sends the application |ID 64 associ ated
with the form of i e S|gnature field is part, as well as the formID
56 and the curre‘nlscadiadgaltﬁmmlelﬁputmﬁldthe form The registration server

identifies the Lﬁ&aergﬁzrcsreﬁgeqﬁgimﬂmgohpnomﬁusng@mbmdmuses the user’s dynam c

signature biometric 8 if strokes .as the user'
g A secondl f?extP%B 1%5 unte on an electronics chassis 130 which sits within the

housing 102. The second flex PCB 129 mounis an infrared LED 131 for providing infrared radjation
for projection onto the surface. An image sensor 132 is provided mounted on the second flex PCB
129 for receiving reflected radiation from the surface. The second flex PCB 129 also mounts a radio
frequency chip 133, which includes an RF transmitter and RF receiver, and a controller chip 134 for
controlling operation of the pen 101. An optics block 135 (formed from moulded clear plastics) sits
within the cover 107 and projects an infrared beam onto the surface and receives images onto the
image sensor 132. Power supply wires 136 connect the components on the second flex PCB 129 to
battery contacts 137 which are mounted within the cam barrel 125. A terminal 138 connects to the
battery contacts 137 and the cam barrel 125. A three volt rechargeable battery 139 sits within the cam
barrel 125 in contact with the battery contacts. An induction charging coil 140 is mounted about the

second flex PCB 129 to enable recharging of the battery 139 via induction. The second flex PCB 129
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signature. Once it has verified the signature, the registration server uses
the application ID 64 and wuser ID 60 to identify the user's
application-specific private signature key. It then uses the key to
generate a digital signature of the formdata, 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 formns
status to frozen. The digital signatur® includes the alias ID 65 of the
corresponding user. This allows a single formto capture nultiple users’

si gnat ur esaisobmdnntk@RMrotdBMOSSE Gl mmmee prgbekkids erchsaEnte@ima form

SubIt 551 ON B 968l: o BOGY, 10 oFLOHE Sl 1OL ILPHPULBS! 90 055HLR Y12 2

form hyper activation
defi ned i ndssaeipitign oFheforcppeing a@ﬂwétc’ftmwﬁ@pémhﬁ pa Ddd’dPtOT wries ni R1{TeRase of a

f or m hyper ptiotdliode 138 ahiscpaighi Rk BRORINEBL 140 Ria RER SRS B1oBBMm) Rudidd®n RRGRIS Er Ver

10 to the ﬁ{s)c%l:-zgatdﬁn 71 al so contains the formID 56 and the current data
cont ent of eTorm If the formcontains any signature fields, then the
application veri Rikbsr gipadsorié aslyl4@ pierraidechigwirretha bridags pDhEBousins KB at ed

Wi th the cgitgspaigicReh B Ghd B 13180 At 83d400E & 01605 fespondi ng
certifi catg frorrhaégg re strgtl Sn ser\fe? %1 5. Gb%%SI ON P‘SAYI\/EI\FI'
e

PROTOCOL A ﬁref Fment of a comm ssion paynent protocol is shown
in Figure 47. | nTanpe- Obnyaraogdaniterongelnt positieresf @b ¢oylwi Sisilzine iy be

payabl e froman mbamluyf;ﬁaté&)ng%rafe%ﬂafislgpemm@mpm' dr RS £:0in Gl Vel OF UGS,

transacti ons and sal’es si ons on fees comm ssi ons _on conm ssi ons
may al so bEP-FHRRuE Be forsinn fatndrag M qearrb jocqtign *l“%é“dd? Yirrgrd fo deulptpibe dighneqt er . The
hyper | i nk ofeiguési2] bD1$Rorh the losicn tDutilioitig epties 1B and 06nt:OIHATHIS BK OMhe Edngdlict from

t he target ch,papﬁ,l (!a ﬁLtEsoﬂ%B%&Wtég'legf %%) ??énh&dgthe Rk C(Q?Htsémcg Qrc};nhtﬁe rg: gf)f%l i cation

appl i cation provi romthe sou
provi der 7‘@B°rf1?5‘°ﬂ’??€’e‘f)?‘it?ﬁ‘§‘?geﬁfa§*\/l der 72. The target application receives
the hyperlink retyubsi thelRH chm3B gt page 133&1&@511 100 cmirebsntifx@e difpRK kithK 1S

first acti M Eg’encﬁg)teg?&gelp Ed I {}:kafg:cfttor e%cwnftrans 3510{13 tt ngcc}marLgxl% sfag'lpl ication

needs to credit t ce' 4 B pr OVl sen € “Appl i cation
provi der credit Mot e lgma? Ofrﬁag?é“’@e‘i“&/égltﬂlpbém hé’ﬂﬂswﬁle#l%tlhefclﬂyﬁerl i nk

request | Dwhbhm: RAQ61 SEEY &K oua@s didiel ﬂy&&né buredl e;amsa]te pbDi 0l @md sbanbi fy the

source appl i C n sends do the r ant istration
server ?Icm%{ ey aF‘h gnged (?us(r?o(r:ee({1 p‘f’k %aéat ﬁliprf”f’)m%@y ?%/ tSW%%?é’F’%/er | D
53, and th'@othypfetm ffurfkcc}*?@QEPeithr#nEhntféﬁH@err egi stration server credits the

correspondi ng apphd &@&m@r&hlﬁﬁmg H6dnted o@&s %ﬁ 18CFCB 120 iBhSRn 1O Fx%&f@?(% th he
cre e

or it or - pr o RE e IS MG (L BB A P EarEe 15 e 10¢yi nal
page ser veﬂlw\tfsugetsmwwotf the RF ehil33ethd imake saﬁqlulé&tthel tDeoldhatup bR | Bethv Y uses
t he illumination LED 131, the IR force sensor LED 143, and the force sensor photodiode 144,
The pen controller chip 134 includes & controlling processor 145. Bus 146 enables the
exchange of data between components of the controiler chip 134. Flash memory 147 and 2 512 KB
DRAM 148 are also included. An analog-to-digital converter 149 is arranged to convert the analog
signal from the force sensor photodiode 144 to a digital signal.
An image sensor imterface 152 interfaces with the image sensor 132, A transceiver
controller 153 and base band circuit 154 are also included to interface with the RF chip 133 which
includes an RF circuit 155 and RF resonators and inductors 156 connected to the anterma 112.
The confrolling processor 145 captures and decodes location data from tags from the
surface via the image sensor 132, monitors the force sensor photodiode 144, controls the LEDs 116,
131 and 143, and handles short-range radio communication via the radio transceiver 133. It is a
medinm-performance (~40MHz) general-purpose RISC processor.

The processor 145, digital transceiver components (transceiver controller 153 and
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hyperlink request IDto identify the printer, and sends the credit on to
the relevant registration server together with the printer ID The

regi stration server credits the correspondi ng printer provider account

814. The source application provider is optionally notified of the identity
of the target application provider, and the printer provider of the
identity of the source application provider. 6. NETPAGE PEN DESCRI PTI ON
6.1 PEN MECHANI CS Referring to Figuress28 and 9, the pen, generally
designated by reference nuneral 101, includes a housing 102 in the form of
a pl asti CSbamJbbliddiirﬂgt 15a) iinge Wakok sntcB2 18 fiag lﬂ@noa;n147rhh@sim spagass 04 for

mount i ng t B%ﬁlgte n@g%%@%ll%{ AéliEeAnD %nﬁo%%nent cm:ul adtIqueso (;[rsaz;[ng b y

nounted at 0 he hous ransparen cover 107 is
secur ed tomthrff@fsdé@@@lpf@d@hdt@%ar&ﬂfmp housi ng 102 The cover 107 is al so

of noul ded pl ast rrﬁelmagmndos isf 03 3RA 5 i@t &8 Wuct £ @e%p@sr&mucaa%%@&m
NPS089- SG 20 |n ert o_enahl e t he user %o %ﬁfw%bhﬁ the LED
mount ed wi PRITTEE FEPRETRS HY L 6TOH & & BIPST OY HERH e‘B’&r‘% 109
whi ch subsNagayostdl alngt'MsQﬁaklo wnUsn thePehld ABImgEe Ichwr fwoMsuatnge QDiRracHiyslensl’,

proj ecti ngmermneeudnwn Rirehc PERIE Gk 41@%1%&r10f£hJaHBon@Ivdﬂmp@snﬁcoﬂpg&e@nd fits
wthin a corrqﬁpgn %%ﬁ slot 111 forned in the wa 103 of thé housing
102. A r adPFHREHASES 1S 2 R iH5unt ed behind the prolectlng portion 110,

wi thin the housi file bBEerSEI@ W34 dntes adsicstdBstaesffeoaipeaibd16f idotivitp @hdnUiegred 13A 0N
the cover 1R RER c@ﬁté’cmpsu}f&erﬁﬁ% (:a?ate@l g&flc%!ed gﬁgt Pﬂo‘%&%%ﬁmﬁ Lﬁ'eciloxlégl ng

correspondi ng screw threads 115 nmetal end piec I's renovable to
enabl e i nk™ESF piplodiges %ﬂlrda“@é?ﬁéﬁtthe GAP@Berdﬁﬁweéﬁ PRVE MApPEETHE! ey Ren-dely i s a
tri-color seatus LED 116 on a flex PCB 117. The antenna 112 is also

mounted on the f ynt.ed ap t op of
the pen 101 for Irﬁg(raér}g%%éez?avr%fjﬁu% %%ng?fh%%ac%%% éO'aen c"‘z‘anrcl1 norma héf‘seglg}(')t h as a
nor mal mar $FdRss Flabopseer alismatively i thiomliseatief ? ﬁé“’s’?‘iﬂﬁtﬂéi scipiific Fq‘ilkﬂeé'efﬁ 8t ri dge
118 with nidad, 125 ard @edabity UBopdid® aMit bolisiol| USecBdnD 1d 2kovade ifiRfdRbRGes1 de by
side wthin the housing 102. Either the ink cartridge nib 119 or the
stylus ni b FPEER be brought forward through open end 122 of the netal
end pi ece 114, bir smcitepitighergfodimhet, thepentigsprrdr@iBs anPefsddatavisseialioheDAD| ocks
123 and 12gedice folMidAlAek doRmbif@tibr WithGdhde s @HI®r Aetph pRikkek. St yl us 120,
respectively. A rot %H%bl e gam bg{rﬁrel (3&25 & securﬁ]dnﬁ5 en top 105 in
operation and ar rahdBa<t B PSPt REH L0 PHUSTRPE Shortiogpe Iacc 'FEMENR | udes a
cam 126 i nmeunted ﬁlohemomial plansfofthe pyintlpii axist Fhe awelbrbmetd8190afe shdwe ickiporédrand| . Cam
foll owers {2 @gqﬂg&s projecting fromslider blocks 123 and 124 fit within
t he cam sl ot 126 rotation of the cambarrel 125, the slider blocks 123
or 124 nove rel aﬁe\/’%fo‘fl%o Ogélﬁ’ %‘fa??é‘fmefeﬁ bl dus cmborlimpptof theem 401 1isersa 19 or
styl us ni bmdiR4 wilhtut refarend ghsutfive ldagiboetad Aloiwing thedocarioh ks @ Belsapibled & aldvde The pen
101 has t g8 Blafish & IW&@IlH&ny aﬁxbjscw;ﬂfuagst L& AR pd @R LRGN0 Steps,

the three states are: ~Stylus 120 nib
For example, if the object is a user interface input element (e g a command button), then the tag ID

of each location tag within the area of the input element can directly identify the input element.

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

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

7. NETPAGE PRINTER DESCRIPTION
71 PRINTER MECHANICS
The vertically-mounted netpage wallprinter 601 is shown fully assembled in Figure 11. It

prints netpages on Letter/A4 sized media using duplexed 84 Memjet™ print engines 602 and 603,
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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 nounted on an

el ectronics chassis 130 which sits within the housing 102. The second fl ex
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 reflected radiation fromthe surface.
The second flex PCB 129 al so nounts a sadio frequency chip 133, which
includes an RF transmtter and RF receiver, and a controller chip 134 for

control | i ng shperiaFipees @fand 126 ip@bs alBdight fipeOath vt thl pagek 6 JPassing SirduBItkné r om
moul ded cl r?.%fexeﬁlpﬁl?teﬁg%l 602'3}1{?603 Whllclbfjrﬂxt Eo*ih 1&9 (yf% she%t%znu .':rx]ndeouplr 0111 El(ﬁt Sl ansinfrared

beam onto the surface and recei Ves | mages SENSBI 4SS pover
suppl y wi rié filtgesdonnect t he corrponents on the second flex PCB 129 to

battery cont act S AR Sofegi biGdingPds @ mBB W04 BlidMatship R f glb&al&@@hé)@rgé’ 8 eachdRinted\
t er m nal % nneclrtt§3 toeretthﬁk pe%%&seg%t%l%nt%gsg(f %37” t he Cg@gar{ 125.
A three volt. recvﬁnagr geanl € patt fe ?ﬁmstl °§eﬁ{esf) "9 25 in
cont act vvlQqqurﬁeh@lﬁa‘b@e&rayraemﬂ%@lﬂ@ssﬁﬂmmﬂ@mmsmrabha&QShqtscm | 140 is

nount ed about t hene sgsemd il %E’g@%ril%&w&lqn £Ba0|1 € LAY D Gufided S DAt tery
139 via inducti ngﬁye Seco 129 _ NPS089- SG 51 al so munts an

infrared LEB"T2 S f PRy %?ﬁf)tf’?ﬂﬁ e AP S AULREL CRRRE H'ShiPEeenment in
the cam bad mdbred Rlss. Weenartdige dorcottdins agtiyb ois fill? Gr adwnsetuvdlingikhe eaard #it ﬁige 118 is

used for WodedelcBGwim 4 agrﬁﬁﬁ 63 OmSRaAR }_ﬁ'm@r wggthggergb@%s%fbvﬂgs ﬁlt@x%d faip 'E T\/I bei ng

applied to the surface by the pen nib 119 or styl us nib
phot odi odePridzpdy &t weteat $f©‘¥|t°f FHEGPPETiRdes | i tepMamig™, priptheqds I3é‘bt"’b‘rﬂ$ neahbt shown)

mount gddorbtﬁehﬁseslzlbgiﬁfe pnhﬂh%k@zz%£3ﬁﬁmoé&ﬂtmg%bﬁrﬁlt&r\lviﬂmp@{éscaﬂ;ﬂﬂge&Héj 1?\2 are
provi ded t d 032l erd N0 02t SS ri t he pen
10 1, and Ol?p\é\@&o%gé&rﬁ?tshggﬂeﬁc i AL cf‘n H’ﬂ%% pll%nbni(t %é%%@"gl to a
pocket . GYC‘QGIF’E?\P WE@P@WI&EP@@% %gluins 3P quég(éﬁﬁOtsl@eteDet ermne the

pos |t th i on ?f i tz Rbf@'nﬁgsﬁo)ﬁgd& 10] e ﬂ;&&nz@{ mbdqekplckcl@rrtﬂ[el' skgétﬁlﬁﬁzl &6 %Jsﬁésttﬁ%)&oﬂ rragl ng,
inthe in e syrface.in Vi Ci ni

nib. It reS?:l%eE %mt? ocg%dllaghr?y ? %pap?rg?ﬁs?rlﬁ)&%ﬁgﬁ By quB‘E 5 BR ﬂ’tegb‘}{exg%d i's
arranged tkielmaf”cmnab@l gsipanblet] Tlieatrro demit™ tpiniet aniibes 161 amt 608148 famamal tihen | ocat i on
tab utili sapPamgmﬁlklﬁéeqaélﬁa;@ fgsr%wafahg & snfagmqgaa&ﬁam ﬂ?}gasg%Bngdl‘a% i chip 134

~calculates the orientation o en and di stance fromthe
per spect i VB® TyiPERGRgReHR2 B‘b‘?é%’?}e@wﬁ"ﬁd H’*%“Pirﬁ&&éaé tTéﬁp"SIE‘J?’% alnil gy e R@eRE chi p
133 and anioeissensddladd fullilep@printificomdincks. Bisive is philtel Ghn@ticalslyi th kid dgtngd in (Whi ch

i's encrypttggshgrggtpgsg%\ﬁrthgy and packaged for efficient transm ssion) to the
conputing system en is in range of a receiver, the digital ink

data is transm t Tkecbapes exie ﬂle f derrist]) PY enginel$62 Hreonsh] Ospt vfpoesyecerit spike range,

di gi tal i niclatadgres alostf e Et&fkhﬁ"ﬂ)a&:&'p@thi h&@mﬂ@xﬂ agdibbt { Fulﬂﬁ'enge%r}oli]ep 1['1165@'3;51@' try
i ncludes a buffer rranged %ﬂn@tor ital ink data for approximately 12

m nutes of " eoopef en’B‘Tt RHtedpeén ‘if?F‘ %@feeﬁms@gﬁ%@mtﬂ?‘aﬁ%’?ﬁ Mewe™ at er .

print engine 603,

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

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

are attached to the metal bracket and hinge out sideways when the rest of the assembly 673 is thrust
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The controller chip 134 is nounted on the second flex PCB 129 in the pen
101, Figure tO is a block diagramillustrating in nore detail the
architecture of the controller chip 134. Figure 10 also shows
representations of the RF chip 133, the image sensor 132, the tri-color
status LED It 6, the IR illumnation LED 13 1, the IR force sensor LED
143, and the force sensor photodi ode 144. The pen controller chip 134
includes a controlling processor 145. s8Bus 146 enables the exchange of data
bet ween conponents of the controller chip 134. Flash nenory 147 and a 512
KB DRAM 1&8vaat. highaion bxpededitle slue Melaﬂahgaghetiﬁmd&fgﬁetradldee %uéﬂg ts@r TdfiOn i S

arranged t%r:ﬁéml‘é%rﬂﬁea%%ﬁbl?&%le%&tw an%e%ltl q}@ltdggnf%%{ S&.638 phot odi ode 144

to adigit ace ?acsvmththe
i mage sensor 132AS Aletsh%hé%&a%ﬁ@rfnmd}éfrﬁhreo‘?heérasswgy &nd aﬁmﬂ@ ipapdfedciorosnii t 154

are al so i nslcaldeg oh teifdhteial @per M the Arh @heBFor & Bdchinekd 3s WRIERporked&dwides an RF
circuit 15@ ?éj asserﬁsgd}ators and i nductors 156 connected to the antenna

112. The con |ng rocessor 145 captures and decodes |ocation data from
tags from {-Re sBRNIERCONTROLLERARONMITEETUBRNSOr 132, nonitors the force sensor

phot odi ode 144, Q"%efp@ée%nht@ﬁ:oﬁ{%@& cbasfiis of g-gc;itr@ﬂl% pébSssordBél 2 HARE. Batteq

short-range tﬁﬁ(ﬂ { on v he radi o transcei ver 15 It 1s a
medi um per f'or ﬂ%aée nef i’f % Bf a”’pﬂn“%‘!?s%anﬁlﬂgﬁ (FrseREs HRoln &3pr ocessor

145, di gi tlakebindanirsgeT#eRF cormpditéning Rit ransae mndeindeost 156), lden rabfs inpel
NPS089- SG ﬁ&ems(ﬁﬁzﬂgpscﬂsﬁ Qi%léxej-g‘lﬂi} englnIBRCIRRNSA and %ﬁrﬂfa GfenbRAe5s f+@5h

menory 147 and 51 are |ntegrated In a sing e controller ASIC
Anal og RF %H%ﬁﬁmﬁ(ﬁ?‘“&?“ﬂ@%nthgﬁé and RF resonators and |nductors 156)
are provided in Thecsepiizgt@cskir kil conliichith PahSBNGBIork $9 and2diBx3kb pi xel
P20, e B TR CURE S 0 U515 ek 14005 EREPUELRED, o0
and M Ozakfeeds and spncsonjens ﬂP%%pePSITS'I'WCEEP%%“S%BW T8It snpitisef @mediganer a ’
Systent', peHhinake gasACHurpRRSNiGBpride@6t TIRtbRrolRY bo@Ssor M0 lcbmthvhicatdd Wikehe 1,

January 2 hS.. LACOr are by reference) with an | R
filter. ten 40% 4”5“7; Flij? S%ee?seeflgs]%‘éseéqgl escent state after a period of

i nacti vi ty vvhen ﬁ?eRB’ePSPSl@iteszé 49t compress opea desengtioy @ theimktpaze  printer’s

i ncor por at @mpdsseBA LDt Badhlpebt dhgidQniMNirGRpARNERGE Sndlphfls bRE GfgesSERS O
phot odi ode 14. 134 via the power manager 151 on

e controller
a pen- down’ Ssoéhté‘ﬂl?femj?hepqngﬁaﬁgg({] SR Gt OB?Sr?fﬂﬂ"ﬁFsé’ﬁ’E‘E‘g“tf)nTlFﬁ'é’l‘ﬁFﬁ F8ensed
900VHz banaginogontedlibny prirg bath ides ofaehd] seedartealskphones, or alternatively in the
unl i censed 2. 4Grignd s bk BleineGhBAL Lol aﬁ.?gap%la{ranépé%(} mP@R adnd uses

frequency hopping and collision detection to Intertference-free
comuni cat'fH™ "Pﬁ“‘ﬁﬂo“’d’Y‘ﬂ‘éqﬁﬂ%ft?r\% PG ok cffﬁ‘élgf‘p%ﬁ"]i‘m@éf porates an
I nfrared Data AsSipqiratt @htrdledsDAjh ménviessBaclds ho sofishe Fdr-bbil Ag@re sy cat i on

with a basaﬁld 3t B&]!’s%’/,gg wdlGl %E&:ﬁgﬂ &Ha.efhis is copied to main memory 657 at boot time.

The processor 750, DSPs 757, and digital transceiver components (transceiver controller
753 and baseband circuit 754) are integrated in a single controller ASIC 656. Analog RF components
(RF circuit 755 and RF resonators and inductors 756) are provided in a separate RF chip 762. The
network interface module 625 is separate, since netpage printers allow the network connection to be
factory-selected or field-selected. Flash memory 658 and the 2x256Mbit (64MB) DRAM 657 is also
off-chip. The print engine controllers 760 are provided in separate ASICs.

A variety of network interface modules 625 are provided, each providing a netpage
network interface 751 and optionally a local computer or network interface 752. Netpage network
Internet interfaces include POTS modems, Hybrid Fiber-Coax (HFC) cable modems, ISDN modems,
DSL modems, satellite transceivers, current and next-generation cellular telephone transceivers, and
wireless local loop (WLL) transceivers. Local interfaces include IEEE 1284 (paraliel port), 10Base-T

and 100Base-T Ethernet, USB and USB 2.0, IEEE 1394 (Firewire), and various emerging home
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In a further enbodi nent, the pen 101 includes a pair of orthogonal

accel eroneters nounted in the normal plane of the pen 101 axis. The

accel eroneters 190 are shown in Figures 9 and 10 in ghost outline. The
provi sion of the accel eroneters enables this enbodi nent of the pen 101 to
sense notion without reference to surface |ocation tags, allow ng the

| ocation tags to be sanpled at a lower rate. Each |location tag I D can then
identify an object of interest rather $shan a position on the surface. For
exanple, if the object is a user interface input elenent (e.g. a command
b:,lt ton), tﬁbﬁﬁb_rlhﬁ' teinfedged I anf]?teﬂ&&hnﬂ_eﬂﬁﬂ-ﬁd- ﬁrﬂilablagm\ﬁegljﬁéann&xh&lr,aﬁe@aheolfocai he i npgt
el ement cap., dif. i dent t he i nput. el enent. e accel eration neasure
by the accﬁekfvgof%lrgr%{fgg%{%mg%usg%%sﬁbeg?m?gﬁuequv(orlélﬁ%%?:e‘di rections is integrated with
respect to tine b piiederseivan’ss semmymicanvio ths vlidewed 0pMala dagdowintallpmed Si nce
the startifgoRRsd felfdndd] or biknafiielyOl Shei liddRed KBOMNina @Rk sicatifldnd GieQFi L1 ONS
within a @%ﬁoba%dagng csal gul at eql. Al t hgu(g)p _Fosi tion integration accunul ates
errors in The S8ts&y K& APUPSY i"gppine and (RiUgPT, dRELPY 19 Pigyids fseRarsd=hi gh
resol uti onsomayuicatie t i me duration of a stroke, over which errors

accumul ate, is SHE Lrintef- cohlfFellEAG R %%%ﬁﬂe@%ﬁmg A%sljnlgiﬁlow(ﬁBAsVEG_iANl CS

The vertical IQ/- unt ed net page wal |l printer 601 i s shown y assenbled in
Fi gure 11, mfFgace g‘?‘}i RPY R SEPafutedn R Apitey Awh &5 selepesrations U8 Bgliggivexed 892"
Menj ef f  primbbdieagi the priB6&2usan the A8, intdNBSOBH sIHG-rhige asmsirGsaionl Wit-ngles 12 and

12a. It usggsdredhéRicOhhs Paper path with the paper 604 passing through the
dupl exed print engines 602 and 603 which print both sides of a sheet

si mul t aneoliélly, RASTEGFATIQNANDPRIENG with ful | bl eed. An integral binding
assenbly 605 appbh@sheandit proqassaf 750 has@ecaiv@ingd OB octfieneagiie Ryduittagd sheet,
allowing it IQ: V| she n pressed against it. This
creates a E%alg nog) eag’gﬁﬁgthtegpopg ﬁ%t%ﬁéﬁtgwua?vﬁngﬁ%gg%ange in thickness from one
sheet to several ThutRfiede wherize sach pags desstitig endisompiess fheaesterirddhgee i82%; shown

in Figure T3 sealpbescombtsrts dabiecslippkRx gshe Riigdtin nRAGH MBS, siddAs: Phyaddess or
chanmbers f torl I xative esj ve, and cyan enta, vyellow, black
. Bfgnc 'mRldplhsp! ’ “ﬁ% ’ };,
and infrared | o c%?lgesésgt?;le\r{f%léz)gg Bleriit s i PR TP I YR PR 1 o base
mol di ng. T srceioutirary fumberef rastérinednegen ewsin whneial, bersicaddrin pesrpy. BB8stiaksy de t he
printer VidilydeaBts BoténdQly pdbHDBP REIRMoH §erl rhetehiBih Eflorfddcudest N printheads to
prevent ingress Waez%ar ro .(par.tthcl es. intg the Men et TM pri nt rlleads, 350 whi ch
mi ght ot herwi se' ¢I'og YREHA § PrER EFSTBY Y LTSI A & STYBF EEqlHigR Pieve
filter w thiimap whieh tsdesslessitl gempresked to oqzbigible signal which dorp parhe tid dotneressids
ef fectivelyodimpleed to the life of the cartridge. The ink cartridge is a
fully recyclab product with a capacity for printing and gl uing 3000
pages (1500 sheeflée)‘f]fg)aﬁéf(h? MRS Hf‘i“'ﬁg PB© fontains icaded getpaer matat pelansyy i ck- up
rol | er assémybly p&2&hpEsheg etdaées thopagedhent INiaid@hio] bity e thehdtardbtinof r ay past
a paper seRsQhy iORndrdd dulikeShsteR Lt anf OGS 18 Wiyl plo G guP! €Xxed
The main processor 750 passes back-to-back page images to the duplexed print engine
controllers 760. Each print engine controller 760 stores the compressed page image in its local
memory, and starts the page expansion and printing pipeline. Page expansion and printing is
pipelined because it is impractical to store an entire [14MB bi-level CMYK+IR page image in
memory.
7.2.2 PRINT ENGINE CONTROLLER
The page expansion and printing pipeline of the print engine controller 760 consists of a
high speed IEEE 1394 serial interface 659, a standard JPEG decoder 763, a standard Group 4 Fax
decoder 764, a custom halftoner/compositor unit 765, a custom tag encoder 766, a line
loader/formatter unit 767, and a custom interface 768 to the Memjet™ printhead 350.
The print engine controller 360 operates in a double buffered manner. While one page is

loaded into DRAM 769 via the high speed serial interface 659, the previousty loaded page is read
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Menj et TM pri nt head assenbly. The two Menj et TM print engi nes 602 and 603 are
nmounted in an opposing in-line sequential configuration along the straight
paper path. The paper 604 is drawn into the first print engine 602 by
integral, powered pickup rollers 626. The position and size of the paper
604 is sensed and full bleed printing commences. Fixative is printed
sinmultaneously to aid drying in the shortest possible tinme. The paper
exits the first MenjetTM print engi ne 802 through a set of powered exit
spi ke wheels (aligned along the straight paper path), which act against a
r ubber i zedfrenpDRAM. 76T rdpessaiphraeh thalpeie lefpie@atnalid pipklie. Ohed the B4 b aslstsqir f ace
and conti : . tgggﬁ LR . nd Mem etTM print engine
nﬁlﬁmﬁg?thg Ea%gjugt%csleﬁl atﬁ(gg@fa, ! H%i@f%g Raded.

603. Referring to Figure nd per 604 passes fromthe
dupl exed print el féstagpof thepigelige rpmds &t 768 tisi IRBGropmestedispyjong §3YKThe
printed paggrpansdssatbel we erup 4 PRRMEdssedli level bhagehyeR ¥hdendbd (it Y6} fhe - f | br ous

support r not her .nmovabl e axl i t.h spik eel s a nopentary
action gﬂﬁ%?éﬁ?ggﬁdt?&%égcﬁ%g% 1021165% 8?5?%?“%&%%5?3‘%% Pasmlﬁpbg €%t o a
met al  supptee difes §at 8¢5) Hn dorkone CMYKtlpyarand oemipestes @ T66) the tidevilibtags gceveni t h t he

pover ed axthe rdulfheViidev@O@VsK NiyeR ik QRuIRh: RIGANBMRKIR &t dERALBER MR OF
power s thifs cans eel asseg}r:)%b/ 673 consists of a partially

ha]fh.f The. gl Uﬁ - [

hol | ow ax| 8T8 @ P T PrieR o3 fhg Mers i Pty vig g get gf ligs buffeppMost €641 from
t he i nk calite bufthgear6@afed i e Sfakip ®RAFD Toofnbaes ptids e gk tanneldherlsveMdat ch
absorbs a IRVICIN o)Vl ot-ToV Ty b radi.al. hol es. A ol ded housing
682 surr g%%zgﬁtg%n%%g&%gjtéﬁggﬁx,ﬁ 5\,1% %&S’Iﬁggg‘l’é'%{ﬁna&g’??%‘ﬁe‘? erf)sr%'t . Pivoting side
mol di ngs and spr W sutrdprigoweise cutrellegt 168 etrered i unksen, meshab e daleed and

hi nge out ShfiRHANS HeNAB8 sinbiRokiRS Via @fshdddQind 596 Kblay 77@.76111.;;14%%5116 NPS089- SG

54 forward, is.actjion e es .t | u el thro t he t of the
nol ded houséﬂlmhﬁtggV e.ex{f%"n snlla)s(;t%%ﬁge & ﬂ’gsg%%ﬁ”geg gg?’ﬂeesy%fsség@#g

front,
ol e Sé“\’%é‘(‘}?‘i vely cap
the gl ue wheel dilikennigt epgind ekellerf769 erating ¢ lowyspecAprotdsmr FRdatsyBBdnipasttes i nt o
the gl ue WagelpASSEMN ktdbidpipt EsatiMBing Be AeieB0 10 2« RRGspecd Bl hdh73€dge on
the front Shdgﬁéﬁ? ttfromtt%ﬁ7f¢7rst sheet of a docunent) as it is
t ranspor t €8¢ F8EN 1B PRFBOYT Rl 7§ assenbly 605. 7.2 PRI NTER CONTROLLER
ARCHI TECTURE Thelnrtet Pégersions oft thy nayogrt protet, dlic twopsitShgnestach paun e Ditkd ng

processor ngEéQ per%iﬁ!ﬁ@i]%yﬁei l&étdﬁﬁelnﬁgl of ¥ pfaéth fj’), ig% @lli!nggte%?g.gﬁﬂhg tJIréléd3 rface
nodul e 625 .?%ea&l,,o tran §e| ver (transceiver controller 753, haseband
circuit 758 1 PESIPT O B8 petppagyPrister. thed wp B Fgingt gl mitti P beter mase)per dual
rast er i nagieute gogciessar dipdkiR) offsReee/B%E ), g e datgpsfi IR kEnJghae lisamks ol | er s

7602 and 700Ry bhphe TRIBEY 050, A06he SANENAL DEAMLOST , 85 LLLURLLated 1 0

Figure 14." The control i ng pr sor handl es’ communi cati on W th the network

19 and wi tHePHEakHz wi r el ess net page pens 101, senses the hel p button 617,

control s tehe usepavmehey face LEDs 613-616, and feeds and synchronizes the

RI P DSPs 757 andpprint engi ne ¢ ntﬁ(.lol I ers 760.. 1t consiits_%ﬁ & medi um
uditable del

neipage Systém provides efficient mechanisms Tor the secure and a ivery
of invoices, statements, and bills directly to the user’s netpage printer. Such documents may include
regular bills from utility companies for services such as electricity, gas, and telephone.

The bill can include a mechanism for the user to make a payment. The unser can select
from previously established payment methods or enter a new payment card, sign the bill, and submit
the payment.

8.1 APPLICATION DIAGRAM NOTATION

Each application user interface flow is illustrated as a collection of documents linked by
command arrows. A command arrow indicates that the target document is printed as a result of the
user pressing the corresponding command button on the source page. Some command arrows are
labelled with multiple commands separated by slashes (‘/°s), indicating that any one of the specified
commands causes the target document to be printed. Although multiple commands may label the

same command arrow, they typically have different side-effects,
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per f or mance general - purpose m croprocessor. The controlling processor 750
comuni cates with the print engine controllers 760 via a hi gh-speed seri al
bus 659. The RIP DSPs rasterize and conpress page descriptions to the
net page printer's conpressed page format. Each print engine controller
expands, dithers and prints page inages to its associated Menm etTM
printhead 350 in real tinme (i.e. at over 30 pages per mnute). The dupl exed
print engine controllers print both si7des of a sheet sinmultaneously. The
master print engine controller 760a controls the paper transport and
monitors ink usdgepplitaticro Mok dit isdﬁpﬁﬂaﬁthtotdﬂﬁng‘ﬁﬁﬁ thetfveddPueilgePdRBRen8NEd t he 1 nk
cartridge i nt. [ flash r 58 holds t he
%a J1fo ﬁgmnlrpsecom;n‘n :}h&éﬂoﬁg% dQA § WB%ﬁ co%afd rgettons Xr{'u?h

software for rocesso
confi gur at P‘Gﬁ%edd'%ﬁ Qe USeR |t% reaeesiciyplhes dpfermatio o Sﬁﬁrﬁh@} aBtP. Bqnnbc}@tﬂdfbmreto The
processor HhingDEPsorAR docuaisls, disg kdndilin Muaﬂa&amﬂcmrcaxcwm@m &rﬂyihe(dsér&f}ﬁfi ei ver

controll er b dCII’CIt 7 t eqr at. in a sin
controll erprﬂ‘é?éha%%erg S[g Qa'? tmc andsrlnén So(ﬁ"—dnqo i urts % Ayt
r esonat or sWhipfcoptAE genet Igfov%?ﬂ ﬁlﬂéoq@m@m ‘ﬂe@ cpmalamﬁmpamammmﬁoamrpcu%Z The

net wor kK i Nin@fabiae Bt WetisH 2% dn&p;ﬂi@ﬂﬁﬁ @eBoric AbdIBntI 1R m@g@.paﬁtb WBlicudak | ow the
net wor k conn ection. to"?‘g% factor | ected or flel rlis]ele {e FI ash nmenory

658 and t h&“bXIBERBIT © l\’)ﬁfs versing gpsless enuptergd, jnpubligplacesy Fofs engi ne
control | ersay7@® by prepriged, debiding fstepramdt,esuuk&nﬁgn fobmy arcineteyed Of pregivined K
interface ﬂ}Bﬁ'dd{l&ﬁ ﬂg)sm%r @f &ﬁl@é’ LEesh %eﬁéﬁéﬁ oqrtﬂévﬂﬂyr&g}eéaéa%hﬁérgg res;?)ﬁge\%)r k

interface 751 and gjt;s) é’? %P% | ocal . conput er network | nterface .
Net page neVRoPReS MTEFIETe Ararsaed forp ae &8@%‘3‘3& fetiemnide e mepags ber - Coax
(HFC) cabl erinfeodiaersonsd SN npbetdjgureBSkhowe d edBric datnehd 990,a cbicAnNHaRPMES S,

current an@e;\kﬁgggﬁcggcqggﬁggzoghdggg& H)Iea'fm &lgphone transceivers, and wreless
| ocal | oop ( transcei vers erfaces include | EEE 1284 (parallel

port), 1OBase- T NefReges| Wik paicipatein gdpen &effaqg%WéﬁMSBie@ﬂbrd by Eifstract mee)
(Fi rew re)layeatnds yae lagos meremnginngridis kads dRBHGH, SGh obwin@tnaps kiidig siyRti®r f aces.

[T an | Nt ehReLRORREE e Sr ARk ﬁﬁgsefe&mcg 06 Rloq RRLAAIK ood DEIYL e | 0Cal

network i nterface can be use net nterrt ace e radio

t ranscei vepfomstonSiyitpt ek 8%, f‘%ﬁ’ﬂ%anéb“H?ﬁsP@eﬁ@éﬁlg@b‘@M@nab@ﬁﬁs normal | y used
by cordl ess tel ephenetser ikrfat 164 BakdidBlpyinh RulipR diBlaing @M@k iHiA is

i ndustri al ugﬁcgfgc?pgﬂ ol %ﬂtﬁ?adhegglﬂlngegm aﬂg te:,vgmama(‘ha amf\wlrﬂld%hl%%?gﬁt:r[]ﬁ?g:?fgnhoppl ng

and col | i sl etection rovide 1n eren The
printer cdhtroll Bf“"“t‘ﬁfjﬁ%‘h’éﬂwoﬁﬁhcorporat es an Infrared Data Association

(1rDA)  interf acehef;@ﬁnah@ra@be«hﬁm ©WliAs arSall b bifl§ bustddh NTHEEME 68 Sayiddith as
net page caner as. Eac bqlrgr ?oot ernat.i ve rinter use(z the IrDA

interface for shofrt-range h(a:soarrﬁlﬂ?ﬁed‘gfl?’%b“%lat‘??m§ul?aflh81‘°’§mer058hf‘gi HaEd Y het page
pens. 7. 2.PertiRASPHERI PATERONs ANBBRIrST MG ©Ongeietwibin teiseppofdeessoilar 5B&. has

recei ved angd cWeef 488 i dreaiidol Wtépﬁicgﬁg Gsek Q(yjpéétaﬁocgtg&iby a registration server.
~ Each customer 501 represents a particular netpage user 800 to the biller. A netpage user 800, on the

other hand, can be the customer of any number of billers.

Each customer 501 has a history of payment methods 504 with the biller. The name and
description of a customer derives from the details of the corresponding netpage user 800.

Each bill 502 is associated with one customer and one biller, and has a unique bill
number, a due date, and a due amount.

Each bill payment 503 has a unique payment number, the date and time of the payment,
the amount paid, and a receipt number. Each bill payment 503 has associated with it a payment
method 504.

When the SET payment method 506 is used, the corresponding SET payment card 821
linked to the user is used to make payment according to the normal SET protocol.

When the payment card payment method 505 is used, the specified payment card is used
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page objects, it runs the appropriate RIP software on the DSPs 757. The
DSPs 757 rasterize each page description and conpress the rasterized page
image. The main processor stores each conpressed page image in nenory. The
sinplest way to | oad- balance nmultiple DSPs is to | et each DSP rasterize a
separate page. The DSPs can al ways be kept busy since an arbitrary nunber
of rasterized pages can, in general, be stored in nenory. This strategy
only leads to potentially poor DSP utidsi zati on when rasteri zing short
docunents. Watermark regions in the page description are rasterized to a
cont one- r epohalt poymeisiacdogiig|to thpinbumalprtiiol betesn the diilesd |iheiraodiphe $&RGr t O

negl i gi bl esinéen aReh e conpressed page image. The
infrared (IR ayer %%gdl&%ep%% agﬁlgm%d%&nt ai ns coded netpage tags at a
density of about h“s’?%%@@‘?ﬂ@ﬁ“@é’bﬁ@&@%@s the page ID, tag I D, and
control bi8g, an®avimnTslaser IeErExeat Of each tag IS gener ated during
rasterization an pres e im rocessor
750 passes back- Qﬁ%% B geg‘é&%aﬁt%ges 'Eh(r)ec et@x%‘d’ tFri ﬁrtmaé’rrl[’a dglé‘p o
cont r ol | er $*opgphe EgRAhPesl spvicengi ne control I er 760 stores the conpressed

page image in its deadbil smmmerMclucamse&baE:;tpﬁuﬂld‘g%enﬁﬁﬁ‘ed%ﬁd?g’é@§09Q£hkﬁ9gp printing

pi pel i ne. nsi,on,and, r|nt|n i.s ecause it is
i npract i ca{igﬁg @%gt%eamgﬁm et r‘g jdaif- g@%f’lﬁ M‘f‘% "p]éfb%fﬂi‘er?ﬁsé‘é“ef h
menory. 7. EeRousRpRI PNt Nﬁhw\ﬂmalﬁwmhoa@ememﬁ&nm Prendfid printing

pi peline of the phd fbr LBGH NyRAREL@ ok Sliers’ PRWGARSLS Ladd beeﬁsed@drg%}rr&EEEd | EEE
1394 seri al. % rfac @ 659, a Sta?}'ﬂé?fefngPEG decoder , a stan up 4

G
Fax decodaf™ FELm R fieF BRPISE PFY %‘H?)BPS"P’NB}PBPH"P TFGB““&‘Q’PE@F@)HXtag
encoder 76'@enea)a£qme801lﬂwdren#iﬁg@nm¢ tigntung i verifed rom aaphg@recud 308N | nt erf ace 768
to the MenjetTM nrmeragég@;@cﬂséégusomﬁmpﬁmr fitggne controller 360 operates in
a doubl e buffereg‘},hF tE}ner | e one page I's |oaded into DRAM 769 via the
hi gh speed seri al" fhrery ‘SS‘B@letetar})éy‘bﬁ“b%ﬁc‘&}ﬂéP%/‘SP%’éf‘&eadsﬁﬁgélﬁl%“er%ad
NPS089- SG 56 f r oWh<JRARAyHES ugniglteias fedis siowe iigutdv@. pri nt engi ne controll er
pi peline. &ngeudiie page has finished printing, the page just |oaded is
printed while another page is | oaded. The first stage of the pipeline
expands (at 763) TRHRECSHbETeRighise beca deforitsh ik efamnado alpejed cebepimaniand at  764)
the G oup mhmbaXf getifir @ssaite Bhbdimemt, Holvaek i valy e¢ appﬁﬂﬁ’ced E@ﬂﬁiﬂé Me@ﬁn #H56) the

bi - |evel r g, for ma i ned in section
1o, T R L A or BRE BLALAG Atlie b8 R TRbIE B ek

| ayer and ¥8rioyhinghe piit amdgeppe phie mﬁssqtetveqnorb |Aaepkd1¢g&y@mlbhpemdersttdwé theesul ti ng
bi ;jl e¥el GMYisvdnayes . not“hﬁ:;d’e@&ﬂl.l)et @iled ld thk @Mﬁﬂﬁc %Mﬁﬂeﬁﬁﬁﬂ qg&nﬁé@%@ﬂ% g:g%l{ fered

an or gy t. or nting.on the et ea via a
set of Ii néécg#é?t%g mCYu%R% dpeuin I%[lﬁ mgf]g gOBETTEY asa?P%m t}ﬁ S§oRe PR of f chip
DRAM The ipyepiign ispplydigmitpsttiy thegttached chims. channel s of bi -1 eveI dot data

(including fixative) to the MenjetTM printhead 350 via the printhead
interface 768.
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When several print engine controllers 760 are used in unison, such as in a
dupl exed configuration, they are synchronized via a shared |line sync
signal 770. Only one print engine 760, selected via the external
master/slave pin 771, generates the line sync signal 770 onto the shared
line. The print engine controller 760 contains a | ow speed processor 772
for synchroni zing the page expansion and rendering pipeline, configuring
the printhead 350 via a | ow speed serisal bus 773, and controlling the
stepper notors 675, 676. In the 8%" versions of the netpage printer, the
two print €hyiMss each prints 30 Letter pages per mnute along the |ong

di nensi on of the page (11"), giving a line rate of 8 8 kHz at 1600 dpi. In
the 12" versionsl-of #msthpdafgaagéngmeimenteof billy, the method ipohidivg the migisnés each prints
45 Letter pages per, minute along the short dinmension of the page (8%"),
giving a |ine rat®i§te arsrson githya bifprakming ifermation gelating joe rgapsfed givsninthe he

oper at i ng #ill eguéncopdaifidat ngiciserptah Tdvhtpy bibictaibahd ofddicad oficReftriiRe fdiitbeme desi gn
exceeds 30y,kHz. 8 PAYMENTS The net page system provides efficient mechani sns
for the secure and auditable delivery of invoices, statenents, and bills
directly to the M&flngSinEtRFIEr RELMD! Blicatint! Gl FOFUNERES WBRK LHGiMAE. regul ar
bills fromdé#{ |Ifh¥ .ﬁonqx")la ies for services such as electricity, dgas, and

t el ephone.’ ob {1F il ERHR (A PREPE  ROSHRL 1 AMORGIeB ! i eenpiesedevipreiR & e payment .
The user clElbaskl ect from previously established paynent nethods or enter a
new paynent card, sign the bill, and submt the payment. 8.1 APPLI CATI ON
DI AGRAM NOTATI ONdeifyHreoip Hhei cemputes sysigaieand ffrpm dhefipgicatinfe] datps 4t deajt lohamramsteed as a
col | ect i onrclafingdoBemppia payned by .command arrows. A command arrow

i ndicates that the target docunent is printed as a result of the user
pressing the corviespohdenys dorangrilestt t on on the source page. Sone command
arrows are |abelled with nultiple commands separated by slashes (7 /'s),

i ndi cating that®any ¥rigagsensds edagipdieictrinsciimages afps Freht sopmubscodiatateanheet
docurment to be e deidingdevicllistposdGhlanBpbrhtivd bRie ORIBRASHEBIY. ahpbel the same
command arrow, they typically have different side-effects. NPS089-SG 57 In
application tern®) idprecsssormprpred®nt to di stingui sh between net page docunents
and netpage forms. Docunents contain printed information, as well as
command buttons which carfdbe ipmbggeigashipme hbtheended dapg fromque st mdreipt theer
information or some ot hercagGhdi@hges;Forms, in addition to behaving |ike
normal docunents, also contain input fields which can be filled in by the
user. They provide the gt enetatntii aa otk@tation, Wittid tha@pthainGgos, ok it 1dag al SO
useful to distinguish betyeen«lQCHARALS Which contain generic infornmation
and docunents which contain information specific to a particular

interacti on between the U&@r dlepdatt leasprmechirs ¢ded dmied i ¢ docunents may be
pre-printed publications ,such as azines sold at news ands, or
advertising posters encodlﬁ'? er nefaﬁer%%ﬁ%‘faﬂngpqméc“é@g.atlg‘—‘%ﬁ‘ﬁ"é“e"%wdec"ded

coded data.

2. The method of claim 1 in which said at least one parameter relating to the requested
payment is associated with at least one zone of the bill and in which the method includes identifying,

in the computer system and from the zone relative to which the sensing device is located, said at least

one parameter.,

3. A method of enabling payment of bills, the method including the steps of:

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

bill including coded data indicative of at least one parameter of the requested payment;
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may al so be pre-printed, including, for exanple, subscription forns
encountered in pre-printed publications. They may, of course, also be
generated on-the-fly by a netpage printer in response to user requests.
User-specific docunents and forns are normally generated on the fly by a
net page printer in response to user requests. Figure 48 shows a generic
docunent 990, a generic form 991, a wuser-specific docunent 992, and a
user-specific form 993. Net pages whiclsoparticipate in a user interface flow
are further described by abstract page |ayouts. A page |ayout may contain
vari ous ki nds of reedivenge it Scompdertsyddm, Witk Gbm Rasnsig W6 UaSiny s8d hiQeast one
differenti I I in.Fi e 49 hese. i.ncl ude
fixed info&%%?k%ﬁhégﬁygggggggﬁ%§f1ﬁ%%%%% |6Hm§5§%¥?ﬁﬁﬁ?m%f%°%§h'5%? comand
but t ons 99%¢PiiAd dr aggabl e conmands 998. Wen a user interface flowis
broken up into nult%ale.géqgrans, any Focunent_mhich is duplicated is
shown with dashe@“BUT HE PHPUI Pyt 2 tAEorRel Fddiosgreatamdwidmesithorct hes it .
8. 2 PAYMENFSIEEIEEEs Mebkek o Fhdatpastmetasmetl) ect nodel revol ves around a
biller, custoners, bills and bill paynents. Each biller 500 has a unique
identifier and avkeardthe Eesing desicseommsipes501 is related to a particular biller
500, and has an jdentifier 65ﬁ@$i h is unique wthin the scope of the
particul ar bil I@r PHERE JEFY tegff?c@g“r? inagqy Qf af llenst some pf fhe podphdataiideh | cat i on
user 805, as al thogatigdetioe igplavaljh st apertitive Position keddive to habil; aadist oner 501
represents a particular netpage user 800 to the biller. A netpage user 800,
on the other haftl, &wereper sfdpedioust omer of any number of billers. Each
custoner 501 has a history of payment nethods 504 with the biller. The nane
and description of a cus%‘()oner‘dﬂ]éma\t/@%“ 95 19f thp odgddaly fram g of Kere of the
correspondi ng net page usespt8OQimageach bill 502 is associated with one
custoner and one biller, and has a unique bill nunber, a due date, and a
due anount. Each bill payéibnt $68nikgay ogenptiprwishipty rrpmted impetseaf at lede dat e and
tinme of the paynment, theocagpumicotaligla, and a recei pt nunber. Each bil
paynent 503 has associated.with it ayne od 504. \When the SET
payment nethod 506 is usé%? tHg“@SW&ggﬁ%ﬁﬁghﬁagg%gﬁé?ﬁent card 821 |inked
to the user is used to nq#g p i t r e EJ] protocol.
When the paynment card paynent aééﬂ%&?ﬂ%gﬁr%%%fe%ﬁ%gg&h& ?%%‘ng)oedg# ﬁ%%e gaét%/rrent
card i s used NPS089- SG 5&°%ulingek &ash aynefrihe Aewwpriandythe aosttive ohtbe Aabingr ot oco
between the biller and thevite raefdiothat@i. bank or institution which handles
the particular paynment card type. The Bill Paynments class diagramis shown
in Figure 50. 8.2 PAYMENTS USER | NTERFACE A bill nmay be delivered to a

user directly to their netPage printer, or may be delivered through the
normal p OS4t al s efx\ﬂe@é‘; of enabling payment of bills, the method including the steps of:

providing a person with a bill including coded data indicative of an identity of the bill;

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

person and regarding the identity of the bill; and

identifying, in the computer system and from the data regarding the identity of the person
and the identity of the bill, a requested payment,

wherein the sensing device contains the data regarding the identity of the person and

comprises:

(a) an image sensor adapted to capture images of at least some of the coded data when

the sensing device is placed in an operative position relative to the bill; and

(b)  aprocessor adapted to:

(i) identify at least some of the coded data from one or more of the
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A typical bill 507 507a includes a section explaining the detail ed charges
509 maeking up the bill, the total anount due and the paynent due date. The
bill also includes a list of the custoner's previously used paynent

met hods. A typical bill 507 507a is shown in Figures 52 and 53. The user

sel ects a paynent card, or enters a new paynent card to be used for

paynment, signs the formwth their netpage pen, and presses the <Pay Now>
button. The user is identified by theinetpage pen 801 they are using and
the signature is verified fromnetpage records 818. If the user clicks
<Reset Forme the bill is tspupdionged. When the paynent is conplete a Paynent
Receipt 508 is printed, as shown in Figure 54. The Bill Paynent user
interface flow is shown i Fi gdptegniBdan oG@NGLASitlidhkhe Jdpmare inpgesndf ai lmstient | on has
been described with refergﬁggﬂ&gmaﬁgpgferred enbodlnent and nunber of
specific alternative enbo&rnen er, it will be appreciated by those

skilled in the relevant fPeld “Tﬁé?“ﬁ ﬂﬁﬁﬁg?cﬁ*dﬁWh@? enbodlnents

differing fromthose specjfically described, I in the
spirit and scope of the p¢ ésen%en%éaﬁ?/glnt%?%ﬁegar ceor £ “ugiosf(%hetiaﬂ ngat ut
under st ood that the i nvew®fofihddscadgicofeddeimded to be linited to the
speci fic enbodi nents described in the present specification, including

docunent s incorporated by cross ref erence as appropriate The scope of the

i nvention is onl t ac SG 59 CLAIMS: 1. A
met hod of %nabl |7}r?’§ gg"‘?r%efq %I‘C?t“‘" °?‘lr:gg?w%’t“ﬁ8°d“ Rt AT "é);‘aaf‘f“t"ﬁ%l""é% § of

provi di ng ¥ thsaraeted mﬁﬂhﬂtaﬂn@)ihrf metheshinqlides Tprgivingfin theredmipater syedua fridivgling data

request ed ﬁafyme%smgtdaace Biatding g kiihsNBe SRHRE: Qﬁh@reéldadéd%%he\iﬁthgfmﬁﬁg identity

of the bil]l an east, one referenc of the recerving, in
a corrputerﬁllmcemsm ﬂw gw@g?dmb“ﬁ%@i“ﬁfgﬁVgﬂgéﬁgéﬁﬁ‘devrce regardi ng the
identity of the b||| and at | east one of a position and a novenent of the
sensing device relative to the bill; and identifying, in the conputer

system ands.f rom Tlﬁ%ethﬂtﬂbﬁ@eﬁrh @gwhﬂﬁtuﬁlud@trec'eﬁﬁé tin A CodfRlALRER, rdatarﬂ:olnathé ng to
t he request Ed e sensin eyl ce_conpri ses: an i mage

sensor adapt & ‘Xce reéfi‘lfhﬂ? étqfaﬁaﬁ‘é%pad?‘wﬁ?en SOt F soine dépere"ala 5{% when
t he sensi ﬁbﬂ%@e@@smsdepica@edatmadme@mt Jeastonp ofthd memmenedngttiepesitioa of he bi | | ;

and (b) atﬂés%ﬁlgaarcemw@@mm,umﬁge)uewg)ﬂre'ofa{ea;hed'dgast some of the coded
data fromone or nore of the captured inages;

7. The method of any one of claims 1, 3 or 4, wherein the processor is housed within the

sensing device.

8. The method of any one of claims I, 3 or 4, wherein the processor is adapted to operate at

processing speeds ranging from 1 instruction per second to 1x10'? instructions per second.

9. The method of claim 8 wherein the processor is adapted to operate at processing speeds

ranging from 10 instructions per second to 1x10° instructions per second.

10. The method of any one of claims 1, 3 or 4, wherein the image sensor is housed within the

sensing device.

11. The method of any onc of claims 1, 3 or 4, wherein the image sensor is adapted to capture
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(i1) determne an orientation, wthin the captured inmages, of at |east

sone of the coded data; (iii) decode at |east sone of the coded data; and
(iv) generate the indicating data using at |east sone of the decoded coded
data. 2. The nmethod of claim1l in which said at | east one paraneter
relating to the requested paynent is associated with at | east one zone of
the bill and in which the nethod includes identifying, in the conputer
system and fromthe zone relative to waich the sensing device is |ocated,
said at |l east one paranmeter. 3. A nmethod of enabling paynent of bills, the
met hod i ncimagésagratesrengti @ps 1 hdge par eacbriditdJ00d ifpREsSeIkesthd. N @ bil | contai ni ng
information relating to a requested paynent, the bill including coded data
i ndicative of at |east one paraneter of the requested paynent; NPS089-SG 60
receiving, in a conputer system data froma sensing device regarding said
at |east ol pafiffesthed ofetam Hewisrod thrgmage sqnges istadapied tlosppiye ivdgesperies and a

posi ti on ofandilpefrodEi0Sihapes fEMt@@ornetd @ik erbondt he bill; and interpreting, in
the conputer system at |east one of said novenent and said position of the
sensing device as it relates to said at | east one paraneter, wherein the
sensing device conprises: (a) an inage sensor adapted to capture inmages of
at | east sbhre of Theesthod algy ensobcldiieh 3 of hevherein e nefledidad comprises oh-hwende i n an
operative pa&idsiaon relative to the bill; and (b) a processor adapted to:

(i) identify at |east some of the coded data fromone or nore of the
captured inmages; (ii) determne an orientation, within the captured inmages,
of at least sone of the coded data; (iii) decode at |east sone of the
coded dat al* and Thewyethydefepntne of daimnig3 ats ih whigh theprpmetst is privsticheeraed of oded
data, the datdueske @@t Ge alethb® asSlhdi@NEreodng]! iﬁahd’r&‘fr@mernstyst@ﬂ%t §atRash tion of

t he sensin% Jdeviee,relative to the bill. 4. A nmethod of enabling payment
of bills, He e %oﬁjﬁhg?uéing the steps of: providing a person with a bil
i ncl udi ng coded data indicative of an identity of the bill; receiving, in

a conputer system data froma sensing device regarding an identity of the
per son andiy egar thichgthb6r cla@entih Wiiciohe dchéh pRiainbter oM requested payment is selected

from the group comprising;

requesting that payment be made, specifying a payment amount or resetting the bill to an

original state.

16. The method of any one of ¢laims 1, 3 or 5 in which the parameter is an option parameter of
the requested payment, the method including identifying, in the computer system, that the person has
entered a hand-drawn mark by means of the sensing device and effecting, in the computer system, an

operation associated with the option parameter.

17. The method of claim 16 in which the option parameter is associated with at least one oft

cardholder name, payment method or credit card type.

18. The method of any one of claims 1, 3 or 5 in which the parameter is a text parameter of the
requested payment, the method including identifying, in the computer system, that the person has
entered handwritten text data by means of the sensing device and effecting, in the computer system,

an operation associated with the text parameter.
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identifying, in the conputer systemand fromthe data regarding the
identity of the person and the identity of the bill, a requested paynent,
wherein the sensing device contains the data regarding the identity of the
person and conprises: (a) an inmage sensor adapted to capture inages of at

| east some of the coded data when the sensing device is placed in an
operative position relative to the bill; and (b) a processor adapted to:
(i) identify at |east some of the coded data fromone or nore of the
NPS089- SG 61 captured inmages; (ii) determ ne an orientation, within the
captured i mages, Tief méthod 6@Shm SORBicRfinddae eatethedal @ binpityr JREHIR: at | east
sone of th ta. and ) generate the data regarding the identity
of the b||Em%@?%nwg%m?mcmgmmigﬂe of the decoded coded data. 5. The net hod
of claim4 in mhlch the coded data is also indicative of at |east one
paranmeter of the requested paynent, and the nethod includes receiving, in
t hedcorrpijtm” Sy sTieMnethdddbfC Akinn ﬁ@m mchmmdnmm‘g‘emsme@oﬁgmrcs@st&ﬁgm gl ng

sai d at aneter of the r t he sensing evi ce
sensi ng  navReE e A EREb R r e S USSR Bt Gt 9. 6. The
met hod of claim5 mhlch |ncludes receiving, in the conputer system data
fromthe sensing device regarding at |east one of a novenent and a

posi tion ofi.t he sRRRIBYARA Ban WRbPthd M8 pdrfinetd Rsshiidtdaiwith Bes@RSIENg devi ce
generating data regarding at | east one of the novenent and the position of
t he sensing devi eeardheldartnhnig art ot @ailbdr alcard sxpirgdad. | east sone of the coded
data. 7. The nethod of any one of clains 1, 3 or 4, wherein the processor
is housed within the sensing device. 8. The nethod of any one of clains 1,
3 or 4, wherein the processor is adapted to operate at processing speeds
ranging from 1 |?F§t“i‘e§3€?| fe)?pr?é‘? OE‘E‘E&‘B%B % ¥ R roeh therperapgten B ahatiErtiscond. 9.
The mnet hodpaotinetet it i8uwsed painent the mpthaliedwitg idestifpidg it @ecdnuefsial, ghaat
proce55|n t t 6

st act | nchagties h@nfh Rk kblulo\y bl B0S:oREE aB6 Rk Rye Sl

wher ei n t FETPHE GECCeHOBto8 21i3iptd dithhe Fﬂth?ﬂ%aﬁ%“ paggdiel ng devi ce. 11. The

nmet hod of any one of clains 1, 3 or 4, wherein the i mage sensor is adapted
to capture NPS089-SG 62

23, The method of claim 22 which includes verifying, in the computer system, that the
signature is that of the person.

24, The method of claim 23 in which the authorization parameter is associated with payment
authorization.
25, A system for enabling payment of bills, the system including

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

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

a computer system for receiving indicating data from a sensing device for identifying at
least one parameter relating to the requested payment, the indicating data being indicative of the
identity of the bill and at least one of a position and a movement of the sensing device relative to the

bill, the sensing device comprising:

(a) an image sensor adapted to capture images of at least some of the coded data when

the sensing device is placed in an operative position relative to the bilf; and

(b)  aprocessor adapted to:
NPS089-SG



i mges at rates ranging from1l i mage per second to 1,000 i nages per second.
12. The nmethod of claim 11l wherein the imge sensor is adapted to capture

i mges at rates ranging from 10 i mages per second to 200 inmages per
second. 13. The nethod of any one of clainms 1, 3 or 4, wherein the coded
data conprises non-barcode coded data. 14. The nethod of any one of clains
1, 3 or 5in which the paraneter is an action paraneter of the requested
paynent, the method including effecting, in the conputer system an
operation in respect of the action paraneter. 15. The method of claim 14
in which the action parangter @éntity@lch@ RSt BE cquay fHR onl e SLhEEHEE: from
the group conpri sing: requestl that paynent be made, specifying a paynent
anount or resetting the bi P‘Tmtl original state. M The nethod of any
one of claims 1, 3 or 5 ig, m'&ttntjﬂeeanraagn@m Glinih e LRGN, farageter Of

t he requested payrrent the met hod 1 ncluding identifying, rn the conputer
system that the person hg&eoidhradddas hand- dr awn mark by neans of the
sensi ng device and effectfiig, defodt BeatQERMLT Gk cEl¥Sda@M@ndan operati on
associated with the option paranmeter. 17. The nethod of claim 16 in which
the option paraneter is a@3ocighede tht inficaitg dapasing eriesteémend thd dabdtdr nane,
paynment nethod or credit Gatadatype. 18. The nethod of any one of clains 1,
3 or 5in which the paraneter is a text parameter of the requested
paynent, the method including identifying, in the conputer system that the
person has entered handwitten text data by neans of the sensing device
and ef fectitng, iThetsheencoigief isybitlesd atdmsiope patmen rdsisp el ¢ edussicd h t he
text par angl8éne is NERRBd wikat@st bk zodd W l@Bfthod of claim 18 which includes
converting, in the computer system the handwitten text data to conputer
text. 20. The method of claim 19 which includes converting, in the conputer
system the handwitten text data to conputer text using and online
handwr i ti - r ecofymisendn epblogramen2Lbilld He syvewlrgbidiog: cl ai m 20 in which the
text parameter is associated with at |east one of a cardhol der nane, an
amount paid or a?Bleenaisinfyrngtignaelatingto aFyqacsioh payBent e bilhipcliing ceded datmi ns 1, 3
or 5 in whihdidutitd e atpastaniatimetiSof A8 regutbtBDfabdal; kN  par aneter of the requested
paynent, the method including identifying, in the conputer system that

t he person has eatemetr ssthahoweceiving dats frgm atesies Boyicenegadingiaid dideagensi ng

devi ce anot,aetltecgnu Aardihdlathd& on&&fm&,eﬁen%ﬁta%@mﬁ@f tﬂ@&ﬁ@&g‘ RNcAsRehAted with

t he aut hor par anet er. he net hod of claim 22 which 1 ncludes
verifyin g , t’?‘fgt"rdbtﬁﬁ‘ﬁtmérat @?‘s‘tﬂéi’ﬁ saig Fi’a‘t’emF‘ﬁénd said gosifiopy ?féhei sgnsinf dyvicgps it he
person. relates to said at least one parameter, the sensing device comprising;
(a) an image sensor adapted to capture images of at least some of the coded data when
the sensing device is placed in an operative position relative to the bill; and
{b)  aprocessor adapted to:
() identify at least some of the coded data from one or more of the
captured images;
(ii) determine an orientation, within the captured images, of at least
some of the coded data;
(iii) decode at least some of the coded data; and
(iv) generate, using at least some of the decoded coded data, the data
regarding the at least one parameter and reparding at least one of the
movement and the position of the sensing device relative to the bill.
28. A system for enabling payment of bills, the system including:
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24. The nethod of claim23 in which the authorization paraneter is
associ ated with paynent authorization. 25. A systemfor enabling paynent

of bills, the systemincluding a bill containing information relating to a
requested paynment, the bill including coded data indicative of an identity
of the bill and of at |east one reference point of the bill; and a conputer

systemfor receiving indicating data froma sensing device for identifying
at |east one paraneter relating to the requested paynent, the indicating
data being indicative of the identity of the bill and at | east one of a
posi tion and a mav@nRAkin®EcdédRtaSRINSIVE Of s @ichideomi@lval inde to the bill, the
sensing device conprising: (a) an inmge sensor adapted to capture inages of
at | east sone of aréepusosedn datreccwing from thensisg Awica datd @ydrdim dnSdegpligoedle i N an

operative ﬁ%%b hdd QiR l&eeh@w@blﬁ qn& Jaeldgiuhlmg, @msafdt}éceaedocraBcaeéalgsrted%%&hﬁd to:

NPS089- SG ﬁsé‘%g denti f eas of fromone or nore
of the calfti¥ dF‘ﬂ?igj%‘ga 5tPe)daHéTgé‘PW?W@‘dgﬁ“ydfﬂ’éﬁfrﬁ’f‘l“?ﬁWmWSPm n the captured

i mges, of at | some of il east sone of
t he coded dat a; (e?nd T4 S%“ﬁ"éﬁ‘% tégf H“aéét".gn‘ea%ié‘imae‘&gﬁ ﬁ%ﬁ %ﬂ%‘@’&%t sone
of the decoded th@%ﬁmdd‘aqeaspl@ﬁlmme@%P@moefelawﬂap fee Bi; andh whi ch said at

| east one parameter relating to the requested paynment is associated with
at |east one zon® ofalfr?féss?fa pled 7 A system for enabling paynent of bills,

t he system i ncl udi ng: ab ining informtjon | atin requested
paynent, the bill includi 1g colgeéjﬁj’g'cf‘ae Sgsomﬁd’%‘ﬁf’ de‘gdaéaf e Oqe(gg%‘?mtgﬁ@

paraneter of the request edripaymaets; and a conputer system for receiving
data froma sensing device regarding said at | east one paraneter and
regarding at |east one of(h motEFERE*aREACHHERR fheFrpyfed itresssErdray devi ce
relative to the bill, andmtofthddal«drdps,eti ng at | east one of said novenent

and said position of the @.]snm&godggﬁéagteon%s h;)%code(? leg to said at | east one

parameter, the sensing device conprising nﬁge sensor adapted to

capture images of al 'east)Songnoli bhQus el Ial ReiieR nddiPusgel device
is placed in an operative E‘ggﬁ‘lon rel t|ve to the bill; and (b)

processor adapted to: (i)* eidfﬁf’dﬁitco 448 some of the coded data from one
or nore of the

29. The system of claim 28 in which the coded data is also indicative of at least one parameter
of the requested payment, the computer system receiving indicating data from the sensing device
regarding said at least one parameter of the requested payment, and the sensing device sensing the

indicating data using at least some of the coded data.

30. The system of claim 28 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 bill.

31. The system of any one of claims 25, 27 and 28, wherein the processor is housed within the

sensing device,

32. The system of any one of claims 25, 27 and 28, wherein the processor is adapted to operate

at processing speeds ranging from 1 instruction per second to 1x10™ instructions per second.

33. The system of claim 32 wherein the processor is adapted to operate at processing speeds
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captured inmages; (ii) determne an orientation, within the captured inmages,
of at least sone of the coded data; (iii) decode at |east sone of the
coded data; and (iv) generate, using at |east sonme of the decoded coded
data, the data regarding the at |east one paraneter and regarding at |east
one of the novenent and the position of the sensing device relative to the
bill. 28. A systemfor enabling paynent of bills, the systemi ncl udi ng:
NPS089- SG 65 a bill including coded daia i ndicative of an identity of the
bill; and a conputer systemfor receiving froma sensing device data

r egar di ng argiigdent Ptingtngfions he secpelts bil0‘amdudibe pirdeatd. t y of the bill, and for
identifying, fromsaid received data, a requested paynent, the sensing
device containing the data regarding the identity of the person and
conprising,, (a) an inmage sensor adapted to capture inmages of at |east sone
of the cod¥d dat ﬁ“‘ﬂ?&ﬁ“ of PP TR FEFRERS: Vit Broimaes sepseqs foped aithivy e
posi ti on r#¢shiingeleti®. the bill; and (b) a processor adapted to: (i) identify
at | east sonme of the coded data fromone or nore of the captured inmages;
(ii) determine an orientation, within the captured inmages, of at | east

sonme of the coded data; (iii) decode at |east sone of the coded data; and
(iv) generte thbedats Yegartiohglaiones i2dent 7% yhetin thedmage pqnson & adeptedito | east
sonme of t heptdedodec: eededigdon.] idshe pdheonys 1, 0MMiRigecletdettnd8 i N Whi ch t he
coded data is also indicative of at |east one paraneter of the requested
paynent, the conmputer systemreceiving indicating data fromthe sensing
device regarding said at |east one paraneter of the requested paynent, and
t he sensi ng- devi TE SSERSE AGmOA dhersip e mmupes ssprorintdapiedsp prgtugsimizesas s omre of  t he
coded dat arangdfg fromhle intyStperseddhd © @0 itkg28perdtc@ld. | Nncl udes the sensi ng device,

t he sensing device sensing at |east one of a novenent and a position of
the sensing device relative to the bill. 31. The system of any one of
clainms 25, 27 and 28, wherein the processor is housed within the sensing
devi ce. 327 The Hysysim Frmaely obrlaing s, 2F 4ndds. phrreimthe soded gus coppidseschon- t he
processor hagoddaftiedsa.t 0 operate at processing speeds ranging from1l
instruction per second to 1xl 012 instructions per second.

38. The system of any one of claims 25, 27 or 28 in which said at least one parameter of the
requested payment is selected from the group comprising an action parameter of the requested

payment, an option parameter of the requested payment, a text parameter of the requested payment,

or an authorization parameter of the requested payment.

39, The system of claim 38 in which the action parameter of the requested payment is selected

from the group comprising:

requesting that payment be made, specifying a payment amount, or resetting the bill to an
original state.

40. The system of claim 38 in which the option parameter is associated with at least one of:

cardholder name, payment method, or credit card type.

41. The system of claim 38 in which the text parameter is associated with at least one of:

a cardholder name, an amount paid, or a card expiry date.
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33. The system of claim 32 wherein the processor is adapted to operate at
processi ng speeds NPS089-SG 66 ranging from 10 instructions per second to
1x106 instructions per second. 34. The system of any one of clains 25, 27
and 28, wherein the inmage sensor is housed within the sensing device. 35.
The system of any one of clainms 25, 27 and 28, wherein the inmage sensor is
adapted to capture inmages at rates ranging from1l i nage per second to
1,000 i mages per second. 36. The systegn of claim 35 wherein the inmage
sensor is adapted to capture inmages at rates ranging from 10 i nages per
second to 200 i mages per second. 37. The system of any one of clains 25, 27
and 28, wherein the coded data conprises non- barcode coded data. 38. The
system of #&hy on&hedystah of cim 2Hin whichglre s2@onizationtpheictaad dsoaibied efispaymnae

par amet er Qfincbibgon r €quest ed paynent is selected fromthe group conprising
an action paraneter of the requested paynent, an option paraneter of the
requested paynent, a text paranmeter of the requested paynent, or an

aut hori zation paraneter of the requested paynment. 39. The system of claim
38 in which the action paraneter of the requested paynent is selected from
the group conprising: requesting that paynent be made, specifying a paynent
anount, or resetting the bill to an original state. 40. The system of
claim38 in which the option paranmeter is associated with at |east one of:
cardhol der nane, paynment nethod, or credit card type. 41. The system of
claim38 in which the text paranmeter is associated with at | east one of a
cardhol der nanme, an anount paid, or a card expiry date. NPS089-SG 67 42.
The system of claim 38 in which the authorization paraneter is associated
wi th paynment authorization. NPS089- SG
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