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printed matter on demand via hi gh-speed networked color printers. Al though
the invention wll largely be described herein with reference to this use,
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BACKGROUND
Online purchasing is typically carried out by selecting items from an online catalog of
items and adding them tc an online shopping cart. Once all required items have been added to the

shopping cart a payment method is selected and the order is submiited. The items may then be
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shopping cart a paynent nethod is selected and the order is submtted. The
items may then be NPA092-SG 2 shipped to the custoner's address. Mil-order
purchasing is typically carried out by selecting itens froma pre-printed
catalog delivered by mail, filling in an associ ated order form and
submtting the order by mail, or submtting the order by tel ephone. OBJECT
It is an object of the present invention to conbine advantages of
paper - based catal ogs, paper-based forgs and online purchasing. SUMVARY OF
| NVENTI ON The present invention provides, in a first aspect, a nmethod of
online purchasing, the nethod including the steps of providing a potenti al

pur chaser Mhﬁgugmggﬁghggqgg&plng information relating to a purchasing
transaction, the f orn1|nclud|n%@coded data indicative of an identity of the

formand of at PMedSKerdhasiag s Pl cpgrdrut bymelediae iteal fipm p ReRiedfafalos n a

conput er  s§ste@Mby nallifitla i@ asbadidedfdiddNofin SARSHNGntRYdrdee by BYR bickuBigtihd1e
identity o&ethe fp%q}and a position of the sensing device relative to the

det b
form the Sensrn victe, when placed in an operative position relative to

the form sensing the indicating datBJE&ETng at | east some of the coded

data; and identi i m@bjecpoftmramgaen RYRhEH Ah gésmzdaﬁbaséadeaaggg ng data,
at |l east one paraneter relating to the purchasing transaction referably,

at | east dW@”Bﬁ?%ﬁ@F@? qulipe oS0 t he purchasing transaction is associ at ed
with at |east one zone of thesUMMARYOHINVENYORN t he net hod incl udes

identifying, in e co uter s sten1 a fromthe, zone rel ati ve to which
yl ng s p¥ L

S t ds ¢ t, thdd
t he sensing devi ce Ts° ocated,” Sard " Sa%?co%gwd%r%nengﬂmr eferably the

met hod furmﬁ@ﬁnwh@mm@e§q$a%e|V|ng, |n t he conputer system data regar di ng

movenent of the §1%{}l§1h£1g plasiid epuraﬁisai e al Rrch fb@m&ﬂﬁgrnmf&aamﬁ SRS Yo deVi ce
sensing its novenent relative to the orn1u5|n9 sonme of the coded

data. PrefR®FAabing rAraEon s Gptinding ided tpsndietivie mdﬁ’gty T e fenandditbut er
syst em andedsr marefeaing popvE e iirmpei ng at | east partially within said at |east

one zone, said ﬁ£ﬂ%%?%} Qggugar tngQH%B% gg rCQ%%ﬁQQw&ﬁ%”S ﬁon In a
od o

second aspect, vention provi des & enabl T ng onl
pur chasi ng‘den{lﬁéfth?r@flﬁ@ﬁ aipprétion f thyysersivig devics priatinsf to the o th seging dgyése. e‘fIFFIl al

pur chaser Imc&&wman bRl eGRAlicR rlhtiE tol Y ol YBendihd i6didline HEta b@nght 1e95u£oﬁla 3ping
transacthg |n%$wd|n coded data |9g&g%£|ve of at ?ast one

for
par anet er % c}dﬁdedatap Eﬂ*ry identt 6 p r?gfg%lfeir S¥jtem an indicating data, at least one

parameter relating to the purchasing transaction.

Preferably, at least one parameter relating to the purchasing transaction is associated with
at Ieast one zone of the form 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.

Preferably the method further includes receiving, in the computer system, data regarding
movement of the sensing device relative to the form, the sensing device sensing its movement relative
to the form using at least some of the coded data. Preferably also the method includes identifying, in
the computer system and from said movement being at least partially within said at least one zone,
said at least one parameter of the purchasing transaction.

In a second aspect, the invention provides a method of enabling online purchasing, the
method including the steps of:

providing a potential purchaser with a form containing information relating to a
purchasing transaction, the form including coded data indicative of at least one parameter of the
purchasing transaction;

receiving, in a computer system, data from a sensing device regarding said at least one
parameter and regarding movement of the sensing device relative to the form, the sensing device,

when moved relative to the form, sensing the data regarding said at least one parameter using at least
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receiving, in a conputer system data froma sensing device regarding said
at | east one paraneter and regardi ng novenent of the sensing device
relative to the form the sensing device, when noved relative to the form
sensing the data regarding said at | east one paraneter using at |east
NPA092- SG 3 sone of the coded data and generating the data regarding its
own novenent relative to the form and interpreting, in the conputer
system said movenment of the sensing device as it relates to said at |east
one paraneter. In a third aspect, the i1nvention provides a nethod of
enabl i ng online purchasing, the nethod including the steps of, providing a
potential Bt 6ARSRHed Wb laded QIR 0B Fegﬁtalﬂ s o O VER O Helell 52

pur chasi ng transaction, the forminc I'ndicative of an
identity of the Fﬁﬂﬁ?mgé%@@??ﬁ@mTW%ﬂﬁs%%ﬁﬁW@@F°%@%W@WEd€aWasﬁm%ﬁ%a9senS|ng
devi ce regaiddi lag: @abpdrfent.ity of the potential purchaser and regarding the
identity of the for t he sensi ng devi.ce ,GO i the data, regarding the
identity of the ILseﬁgrd At ecé’enesfnﬁeng‘fnh]:'emV i}'ﬁg e‘ﬁ’ luigh"@]“?ecpélﬁp"i‘st“% $ the

f or m usi ngnghod|irskding thegpeofof the coded data and identifying, in the

conput er system gadafy qp;taéaeal da}caasgrega{ di R tct;aalﬁjggen}km&mgfmm@ PPt ential

purchaser and the ident form a purchasing transaction.

Pr ef er abl yPHPETE Gensistiopathy OF%‘HQP% cpﬁaﬂﬁawquﬁfma@m@awe e paraneter of
t he purchasing tecavigaats daﬂputﬁﬁﬁtehﬂﬂﬁatm&ﬂﬁ)@i:nklﬁgldeuzd@ﬁgdhﬁzfg@n\{de%y oftﬂe t he
conputer s a. . fromthe sensin r.eqar di sald at
| east one %%%tg% Chag:'rf%?#rﬁ% aé' e P OF S“'f"’gg e conrﬁ"’sm’% by 8

sensi ng t heeardingi deddsntiiy Oﬂhﬁt‘aeru@i segpingtthel deta segardingribe fdéﬂtlw‘wéthe Medsnttait laast

Pref er abl ysofl 8Qhe bt aBLAW0d i ncl udes receiving, in the conputer system
data fromthe sensing device regardi ng novenent of the sensing device

relative to the PR Hethg SAERRg S-‘(f@%‘ﬁ‘@ frogethe 4t irveardpacthe Yesr ity its own
novenent  rmkeatal uechbsor dné e fdextio of Bk eherapbichasing nsnjonof t hese aspects, the

paranet e Lo, a0 AGkhANOUMNTLLL A1 G PUF ARl d B9 gl SRR GE bhasil® Method

including effectin I n e conputer system an o ron In resné%t of the
action par'gfetiep, a ﬁ'@f’mﬂyélwluﬁﬁef“amﬂgsdn ﬂﬁaﬂoaln‘ﬁ?fébfstm indfyaiing dpte rmu they

transact i Gsnsing d&ﬁke@&eﬂg ia[dqmeashalegaraﬂd@er o @O PUrdhSind Gransh @O 88 bdnbitk deEOr Mat i on
relating to an.itemto Sgﬁatq hased, _sel e(é#%ng an itemto purchase,

sel ecting Sflﬁggah {cim("%d%ﬂ““ et BecHtt ¥Rased, viewing a shopping cart
and subm tting &aPrgferetdhalsi, g method eucluddsire@iving,uin ttie @mpmrtsystehﬂ:nelatia Mie@nhd on

provi des asex%ﬁﬁg td@xﬁaeergardﬁlQ %Ivénﬂ:gt & %ci Qﬁing l&E\ﬁ&qaLtﬂrg to &1@ ‘f"orm, the sensing device

generating data regarding its own movement relative to the form.

Preferably, in any of these aspects, the parameter is an action parameter of the purchasing
transaction, the method including effecting, in the computer system, an operation in respect of the
action parameter.

Preferably the action parameter of the purchasing transaction is selected from the group
comprising;

requesting information relating to an item to be purchased, selecting an item to purchase,
selecting the quantity of an item to be purchased, viewing a shopping cart and submitting a purchasing
order.

In a fourth aspect, the invention provides a system for enabling online purchasing, the
systern including

a form containing information relating to a purchasing transaction, the form including
coded data indicative of at least one parameter of the purchasing transaction; and

a computer system for receiving data from a sensing device regarding said at least one

parameter and regarding movement of the sensing device relative to the form, and for interpreting said
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systemincluding a formcontaining information relating to a purchasing
transaction, the formincluding coded data indicative of at |east one
paranmeter of the purchasing transaction; and a conputer system for
receiving data froma sensing device regarding said at | east one paraneter
and regardi ng novenent of the sensing device relative to the form and for
interpreting said N PAO2-5G 4 novenent of the sensing device as it rel ates
to said at |east one paraneter, the sepsing device, when noved relative to
the form sensing the data regarding said at | east one paraneter using at

| east some of the coded data and generating the data regarding its own
novenent r:ﬁév@&én\/@f tﬂeoseﬁsﬁg dév% R it l:?ﬂtegtofsjaltitaﬂlea"gts&g $mme§eb‘%tr %w\éﬁghévﬁg VJ%EIPV' des a
system for enabling o e purchasin em I nc ;

i ncl udi ng Iawafbﬁlaﬂ‘&tﬂaﬂlr% F?&r' cesing e gt lssﬁrcii@éwé P‘tlgaswpe rar?@ewblrsm atdppet ssznecorrput er
system forofﬂee@;ewaamnag@m@g&eﬂmﬁagu&@wseenﬂareﬁermg%d@mgfoaﬁl identity of
the potenti al gggsert%n teldetltt ﬁfonrl and. fo |dent|fy|ng
from said recei vea PR & PUr eHES T ‘é’rr‘lsoé?:a Bh IP R RETE FYER i ce

cont ai ni ngnttlemgdat a regarding the identity of the potential purchaser and
sensing the dataafﬁﬁﬁﬂélﬁhﬁgoée@&‘atd&&&B&eﬁm%an&t@@ftﬁ%ﬁﬁ Wi ng at |east some of
the coded data. In a sixth aspect, the invention provides a systemfor
enabl i ng onl i ne HIFEHSSYTE OF Fraeiving fqmirseneg dsuirn e tseardine #piidspitiel iy coded
dat a i ndi g@tehtae p@thagen abdl@eidehtity of the B@mf &idnfpr ﬂéﬂﬁﬁ&gCﬂMB&i&f&céx}é&M@tﬁ,\ dor
receiving fr devi ce dat a [£g )
potenti al purgaéﬁgggnga%nd eﬁeemfl ek avaia {%h%at? gergargm%g‘%l ‘)fgher{J e?hf} ng, from
sai d r eceinpestiaseeand senging e ﬂ@é@amﬂh@ ttlfr densityodfithgrformt yyimg stelpasi aqge dethe cged

cont ai ni nggafshe data regarding the identity of the potential purchaser and
sensing the data regarding the identity of the formusing at |east some of
the coded dat a. ™AcTHt BPHGILF MYRECHFSLERE TPt FUR™MS BUAC JuEhaging,\ 1 em and a
met hod whisghemihélbdiiges one or nore forns capable of interacting with a
conput er SySteman}ﬁ{%&I fgQ@de@ﬁ’a\’a%alél&‘ée*&?gh&“ﬂg§tyt§tf§m ofy the present

i nvention may be used In-conjunction wt e éorrput er system in a
particul arly préefo@preadyfaat for repciying frass smee C%CBCQ)W regapding g idegfing of firut er

network, sgaehiaBgurtfier kit @8 MRhity RS ifial hnd, ot da&mfyix@rmnh saidl-sdpR3 Q. 0N a
surface nedi mof an itahl e structure, n referred

arr angem&*rﬁurc BPp garp ?ﬁ?ﬂ ﬂ‘g SR G BRI 3]& atf‘ré"tgﬁiilf‘%ﬂhe ?FIE‘EY e paiBui! or the

| i ke whi chruivbesertahd scooubettle det mzaplingnbedentity df tthe farmdisingd btdirsiadomowkthé aldet act i on
with the cgpputer system The coded data is detectable preferably, but not

excl usively, outside the visible spectrum thereby enabling it to be
machi ne-r eadabl eAsfj:ﬂ]{dmgly, the present invention provides a system and a method which utilizes one or

more forms capable of interacting with a computer system. Whilst the novel method and system of
the present invention may be used in conjunction with a single computer system, in a particnlarly
preferred form it is designed to operate over a computer network, such as the Internet. Physically, the
form is disposed on a surface medinm of any suitable structure. However, in a preferred arrangement,
the form is disposed on sheet material such as paper or the like which has the coded data printed on it
and which allows interaction with the computer system. The coded data is detectable preferably, but
not exclusively, outside the visible spectrum, thercby enabling it to be machine-readable but
substantially invisible to the human eye. The form may also include visible material which provides
information to a user, such as the application or purpose of the form, and which visible information
may be registered or correlate 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 some instances, to contribute additional data. Again, the sensing device may take a
1variety 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
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substantially invisible to the human eye. The form may al so include visible
mat erial which provides information to a user, such as the application or
pur pose of the form and which visible information rmay be registered or
correlate in position with the relevant hidden coded data. The system al so
i ncludes a sensing device to convey data fromthe formto the conputer
system and in sone instances, to contribute additional data. Again, the
sensing device may take a variety of forns but is preferably conpact and
easily portable. In a particularly preferred arrangenent, the sensing
device is configured as a pen which is designed to be able to physically
mar k NPAOOZe i 3 i LALBLAGy Wabik 1880k @oRPhRERL KEh bo RAANLE LA fAded data

fromthe formto be read and transmt he conputer system The coded
data t hen PBf GUTRYES st A8 °99R¢ dptprditep é’Fﬂ“dEsoFﬁ“F@}ulf‘%ﬂnag‘EPc [orfigged syedhagnat i on

t her eof bydeagﬂiﬁn&f thaadf I9Sa S bakide€ lids@RGork Qo BE agMpd toelle b¥FvbReuE@itopade runni ng
on the ug%% ystem of network. The nature of the interaction between

t he forn1an %e“%en5|ng device and the data that each contributes to the
conput er syst em Heynatyegrof the limergtien ktweamntye fren tand thi eengadsuicdat ghegiatatithe form i s

i ndi cat i Ve.a@f cohlButds 4ERt éoﬁﬁut&fsysgeﬁl%agr QiN ﬁr&ge a?rfang%enll %%&de@ B h8fetance point
on that form In another enbodinent, the formincludes coded data which is

i ndi cat i vePgfaty ?fé]i‘ea‘ﬂ’ié'f"é'r"f&r? f?%‘e'm‘il 8f thieatiiors wientepemt enthesiforg- daopadier |
operative dnbofimean;idddorthdiciidésegiza ditghidhliSindivillve 00 Y SaRitter 6f&llleﬁ'6rlnyﬁhe'idas thdhat form
to the co [ .SV her ded data from.the f yet

anot her ars{’gﬁa{sﬁl %evm% ? E:p% 'H&quﬁ}owﬁe da\tNI r%ﬁ“fgls%% t'%e Coavegxelgacilatwew{gl) thaﬁ tg% st

i dentifi escomh‘éeffswfm ioafrﬁlﬁf W%C@éﬁé#th@i)lﬁéw forn. | Iy Eé@v@ﬁ@dmgqnenpmm to the

conput er sﬂ‘cﬂﬁcﬁmhe détea dhﬁ%ﬁi@h amegshﬁenﬁlgésrmecfaﬂﬁ%ﬂaik aens,amwﬁle $0deQhed@ @ whi ch
r of the a preferred arrangenent., the system

identifies e

and nethod”ﬂ? °ﬁﬁﬁ?ﬂ?§rgﬁgﬁﬂngﬁmhﬁgF&ﬁQ °eﬂP?ﬁf@?%mP%‘%Pﬁﬁ?‘#ﬂghTorn1
Further thbseepfimdeics constitute or formpart of the conputer system and
are designed to . ensi cal above,

t he system and rr%e%gﬂg%%?ddﬁmﬁg Iﬂigﬁr?\\r%%\{gﬁtgﬁl flglg [ 09%85%3810@55 ectlo (S%Ste gte over a
net wor K. ImmPﬁﬁ%mﬁﬁﬂﬁﬁﬁ@nﬁﬁﬂmf@%@mﬂﬁﬁﬁpﬁﬁ§wérEmﬁaﬁﬁﬁﬂmFWﬁ@§¥aﬁ@Ea@hto t he

networ k angk mlkﬁwﬁ Iedrew@ Bit Erdod Ge sl Rvibd rA¥EndRBeAHIRN fle A6 aﬁ&@eﬂio@ of
mul ti cast and ast

di stributi sing a m xtur

Communi cat FORRBIBDESTE TR Baplre S St ool Breptet o e B ane

i nvention mm@vwﬁgsﬂnmﬂhmﬁgmbﬁdwﬁwsﬁ&m&ﬁﬂwWMmhmukemdapagemxdud¢mmgobased
interface {OfmR uGRIIMLES oSM TG ind HihSasPloRMh&Rod JARYoR] gNi ficant  benefits
over traditional conputer systens. The advantage of paper is that it is
widely used to dhSyFEgY. BAPTwEdfm; e sreprt Wﬁﬁonmﬁ?‘wﬁwﬂﬂh@ﬁ jap ygrems

i nf or mat i orhidhSis€APdparanit ﬁenl’!ﬁ&d ifid¥Ace foid iRt 9dtent | BHN @mﬁs ﬂﬁhy&igniﬁéﬁﬁput er

Screen. Weg%% over trQ@l?onal 001? Ster sgr](s)ttms He :%Iv page O %%plﬁrefg hat 1t 15 mlaay use&a dls{;\ bri ght

l'i ght, or Tobust ee’'s fiphdids RIS 18 pSrT &bl e and
di sposabl ewmd rggrd h@ﬂmple Futtlrﬁe peyet leﬁqtﬂamrommﬁrm read than information displayed on a

computer screen. Moreover, paper does not run on batteries, can be read in bright light, or robustiy

accepts coffee spills or the like and is portable and disposable. Furthermore, the system allows for
hand-drawing and hand-writing to be captured which affords greater richness of expression than input
via a computer keyboard and mouse,

The present invention therefore provides a novel system and method for enabling online
purchasing making use of novel surface interfaces.

BRIEF DESCRIPTION OF DRAWINGS

Preferred and other embodiments of the invention will now be described, by way of non-
limiting example only, with reference to the accompanying drawings, in which:
Figure 1 is a schematic of a the relationship between a sample printed netpage and its online page

description;
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hand-drawi ng and hand-writing to be captured which affords greater richness
of expression than input via a conputer keyboard and nouse. The present
invention therefore provides a novel system and nmethod for enabling online
pur chasi ng maki ng use of novel surface interfaces. BRI EF DESCRI PTI ON OF
DRAW NGS Preferred and other enbodi nents of the invention will now be
descri bed, by way of non- limting exanple only, with reference to the
acconpanyi ng drawi ngs, in which: Figurg 1 is a schematic of a the

rel ati onship between a sanple printed netpage and its online page
description; N PAM2-SG 6 Figure 2 is a schematic view of a interaction

between a RELPAAS sBEfatic iew 6F ARAGFc1BE Be%c%?aneﬂmé’é%%?%%pa@ ter, %%tﬁ(a%% %Qnd a

net page application server; Figure 3 ustrates a collection oOf fetpage
servers an¥rgh Mdea@rtesr pplist@PREet ed via a network: Figure 4 is a schematic

view of a hg@m 11evetks éci)]lddﬁdnld)fﬁtﬁaie savias anabﬁderm&@@g&teamﬁah&t&m@nl i ne page
descripti 01{:1 urechemalm% awplfanhlw ew shovm ng a stéuctéure of a_netpage tag;

ah ® eﬁnd*ésong’f‘e?aﬁ%tags

le } tfuc
Flgure6|s planvewsovvlng Fer SPSHsSRiAFBE
shown in Fiegupéon5 and a field of view of a netpage sensing device in the

formof a ﬂE&P@Q@pQ@HwJﬁb&H&&&ZaMo@nfet{a%%@art of a tag inmage processing
and decodi ng al gorlt m Figure 8 is a perspective view of a netp ge pen and

its associ HBEW Fag “%é‘ﬁ‘gﬁlﬁﬁmﬁ?éﬂlﬂoﬁ?@{ﬁw&ﬁ?ﬁ%ﬁmtﬁ‘&t‘f?"%‘“@‘%“?56?1111)%? bect i ve
expl oded vmfewmfaﬁehﬁgmakfp@mlcpﬁmes&iﬁwnaﬁefpagalpg;ure 8; Figure 10 is a

schematic Pﬁ%c%@ghﬁ%ﬁmf%ﬁl éee%m%gslqltgn ec%&néa o Jhe netpage pen shown in

Figures 8 a ure iveview of a wall-nounted netpage
printer; Friguegis QQerwsctlae ‘smqflaeﬁpatghmeeagihtsm@iakeéﬂﬁgtsmm fiddred-vivetcprege pri nt er

of Figure laiéureSFfsgHJr@ec%%@exbl@de@Qm@@f@J;ﬂ&agge & dhbvH in B agure 12 showI ng a
section of_the dupl exe Gntgoci(nt engl nes an | ue assenbl y; ure 13

is a detai F'g Wigtrepmat fiRER PRARYEpatroleHRE ‘h%f’teF’agéﬁ‘EP Hren f)‘&'fr‘?fé‘ nd print
engi nes of%the netpage printer of Figures 11 and 12; Figure 14 is a

schematic BlLock 194;%%Eé%mgg%g%f@Mﬁo‘%ﬁtﬁﬁ’eﬂ%&%&@ for the net page printer

shown in Figures schematic bl ock di agram of

dupl exed pFigyR 12dniyietiien teswety IP@%fﬁﬁWWﬂﬂéWWP mtiheads associated with
the print erig&®MaliOinl @largs8d O¥Mdn loNFilk@ W Sowiflg a section of the duplexed print engines and

glue wheel assembly;

Figure 13 is a detailed view of the ink cartridge, ink, air and glue paths, and print engines of the
netpage printer of Figures 11 and 12;

Figure 14 is a schematic block diagram of a printer controller for the netpage printer shown in Figures
11 and 12;

Figure 15 is a schematic block diagram of duplexed print engine controllers and Memjet™ printheads
associated with the printer controller shown in Figure 14;

Figure 16 is a schematic block diagram of the print engine controller shown in Figures 14 and 15;
Figure 17 is a perspective view of a single Memjet™ printing element, as used in, for example, the
netpage printer of Figures 10 to 12;

Figure 18 is a perspective view of a small part of an array of Memjet™ printing elements;

Figure 19 is a series of perspective views illustrating the operating cycle of the Memjet™ printing
element shown in Figure 13;

Figure 20 is a perspective view of a short segment of a pagewidth Memjet™ printhead;

Figure 21 is a schematic view of a user class diagram;

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

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

Figure 24 is a schematic view of an application class diagram,
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Figure 16 is a schematic bl ock diagramof the print engine controller shown
in Figures 14 and 15; Figure 17 is a perspective view of a single Menm etTM
printing elenent, as used in, for exanple, the netpage printer of Figures
10 to 12; Figure 18 is a perspective view of a small part of an array of
Menjet TM printing el enents; Figure 19 is a series of perspective views
illustrating the operating cycle of the MenjetTM printing elenment shown in
Figure 13; Figure 20 is a perspective ¥iew of a short segnent of a

pagewi dth Menjet TM 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 i CoieVy 2 gl Figure 24 is a
13 ﬁ@esﬁ%&”&%ﬁ@ﬁﬁ&ﬁm}w o‘?!"d&ﬁm&f gy gg haSHud B %

schematic view of an application clasS diagram N 92-SG 7 Figure 25 is
a schemat i TeWT Al brhemarodaihb s docupd 994 gree awseship pessditedbass di agram  Figure
26 1S a Schgmed7iiCa sche@iticOhiewdof 6 REMRRE BEmeai igecRAGBorNEATihAP Cl ass di agram

Figure 27 |l.s schemat i c.vi ew of term.nal. el enment specialization class
di agram ILf‘% geizizrgels azsgﬂrcfangmaw?&%%Sﬁt%lticie%m?/n??\?\?l%l?mgn %l?sg& L8| ement speci al i zati on
cl ass di aghigwg 29 if sghematiq@w of 2 bypsbiteairpeitclasidagyanf a hyperlink el ement cl ass

di agram  Fig R idOcletha@ v TRpkifineidaibht QleciRiA¥R Shdsiall.f! ment
speci al i zat1on_cl ass di agram ure 31 is_a schematic view of a

. Fi. :
hyper | i nkede®Ydyp hegeaile Vvl p Bppriipsed gpw cless disgrant schemmtic view of a form
cl ass di agigusg 32 if sghefretic3&w of a forrfs e d|dran Vi ew of a digital ink class
di agram R .34 h ic.vi.ew.of a field elenent specialization
cl ass di aglif%ﬁr%rsm3 fﬁsélllfr%]g%?}%%’iogggé%g eﬂla%stsfhggﬁ/nll’ew of a checkbox field class
di agram Higeg ¥ igechematy viciné riitld dementesppeiiizaontclasstdiagian) d cl ass di agr am

Fi gure 37 Fién@ﬁﬁﬁk@!%’éﬁccvje‘&iﬁﬂ\b]ﬁékb@cf%idg:ﬁ%tdfh%ﬁmfi eld class diagram Figure
a

38 is a flogwhart of an i nput processin gorithm Figure 38a is a

det ai | ed fﬁq é?%scwat&nvéevpgéﬁﬁéfldfﬁﬁng‘E')'i'?\i:hart of Figure 38; Figure 39 is

a schemat i Kigwd 3us othematpadper of efigenredioidniandiaghenent cl ass di agram  Figure 40

is a scherﬁ&&s\{g gf&q‘%g%&gm Ezﬁé%ﬁih&“ on class diagram Figure 41 is a
s Tist ¢

schematic view ofal a favorit ass diagram Figure 42 is a schematic
vi ew of a Hgusr3r i 2dptailed Bevepbast of pasgienpdthe fopeghart ef Bigrg38; 3 schematic view of a
subscri pt i Bfurd®lid MeKelhaRVRWQE Dpage scFreidBari4leinsnt Aash GRGIRL I C Vi ew of a

hyperlink Prig6u9bu4%81;[ a scczllleggtlsc v?eiw% zl;l%g)lurce description class diagram;
Figure 41 is a schematic view of a favorites list class diagram,
Figure 42 is a schematic view of a history list class diagram;
Figure 43 is a schematic view of a subscription delivery protocol;
Figure 44 is a schematic view of a hyperlink request class diagram;
Figure 45 is a schematic view of a hyperlink activation protocol;
Figure 46 is a schematic view of a form submission protocol;
Figure 47 is a schematic view of a commission payment protocol;
Figure 48 is a schematic view of a set of user interface flow document icons:
Figure 49 is a schematic view of a set of user interface page layout element icons;
Figure 50 is a schematic view of a merchant class diagram;
Figure 51 is a schematic view of a customer class diagram;
Figure 52 is a schematic view of an order class diagram;
Figure 53 is a schematic view of a payment class diagram;
Figure 54 is a schematic view of a shipping method class diagram;
Figure 55 is a schematic view of a user interface flow for online purchasing;
Figure 56 is a schematic view of a header section of a checkout page;

Figure 57 is a schematic view of a shipping address section of a checkout page;
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Figure 45 is a schematic view of a hyperlink activation protocol; Figure
46 is a schematic view of a form subm ssion protocol; Figure 47 is a
schematic view of a conmm ssion paynent protocol; Figure 48 is a schematic
view of a set of user interface flow docunent icons; Figure 49 is a
schematic view of a set of user interface page |ayout el enent icons;
Figure 50 is a schematic view of a nerchant class diagram Figure 51 is a
schematic view of a custoner class diagram Figure 52 is a schematic view
of an order class diagram Figure 53 Is a schematic view of a paynent
class diagram Figure 54 is a schematic view of a shipping nethod cl ass

di agram Hi gﬁ“ rface flow for online
pur gha3| n 1*1@.1'1’4":5% ISSaSSCﬁe tﬁ:éem? %ﬁ%ﬁ%tgw\/s?%\?v&t?%ﬁecﬁhgggf section of a
checkout 813@1@5%#@elre@a@mwsfapay@ﬁéqu@ewplew@lﬂed@u@meppu ng address section
of a checkmgie@a%chemaﬁmosﬁl&mﬁmg%@l&%cneSkoatpsgehermtI c view of a shipping

nmet hod sect.i on of eck ou ure 59 is schematic view of a
payment netfst csglfeglﬁm SV %‘E(’é‘gek g e"tmq‘—‘?f@ﬁlfeg“’%@a$ 5™ schematic view
of an iterﬁimes@lseeegnemmtv@ﬁvoaat‘phmk@lumofp&ly@kouifpagmre 61 is a schematic view
of an order CORErAEY SESCHPHDRLIAREFERIGHIAM oRAER EMhimENpATe 62 15 a

schematic view of a footer section out page D DESCRI PTI ON
OF PREFERRETy: MapicHf ERadenpamit Ritybsok Reseasch Avdli.dpswlid- s a trade mark of

Si | ver br ook Res emr &6 pREdyred bllbodMetl iR ! ih@ntiohNs thdigREL iehiRdigrodigent , the

i nvention j 0 ured to with th e .ne rked ut er

system a 5?%"( g‘f Qe Vi m%fa‘lﬁ?/%civﬁrﬁle?(?ﬁ”g\?\%%ﬁ%f ]ﬁ HEPEHRT ‘ggﬁaﬁoéd t hat
not ever yevervrplhmmt@b ManGWSSiahlymmb@s glhp1i dvgn b chye smilcilﬁc detaile weirexwd®hs of t he
SpECI fic qgstcﬁkejd%cl@\pﬂ rﬁ%ﬁ%ﬁh&ﬂéc sygélﬁ cﬁd@%pthp@sgfﬁ’ id d@scﬁ&ld%} %sttcg‘}?}}kgee basi ¢

system However, the systemis déscribed in its nost ete ormto
reduce thefmFPetéaﬁd?CaﬁhEé*?Pflé?fﬁ’&?m%l Bfeanesthen gHsEprng fo et ge f@teﬁ%@lglt%d t he
cont ext i rprafitice Bmtohimenting hpedisas the ploeek ifeitios ofgatk. aspect s of the present

i nvention oper at brief, su referred formof the n age
syst em enpl oys aﬁ‘é’é"?r%“ﬁ ﬂﬁ’tpérm%%d orm f,ﬂﬁ ‘%3’ T or ? YRy LU “Jge, t hat
is, a physiilélaIfOHQfof!a@I?ee‘l/ﬂqlf@h thabist aitypical suiffase whichesonthigs lafexmrps tofa napef thesur f ace

mai nt ai neditie %aﬁﬁﬂl&“fnea{ co%ﬁ%ﬁé%tetﬂ- e TRP 48T RECNDE 88 &RB BEaliBlb@fk DY an
appropriate . sensi ﬁ devi ce. pendi ng. upon the specific |nplenentat|on

the map r SFEPEAIRES Hwgdte “8%‘8‘6 R Rliﬂg’}ewtla? ﬂiwrﬂ}fipsfrfﬁwes whdbecfafdffed in
such a wayistiadr isvidithe ahd dptiedyin aih b hay mappech gurf aake Mipptddartan yleldmanbl guous

map refer q{ﬂgﬁ)té&g}s r;'naMerfepén& boﬁ%&]ﬁ%e%ﬁg an%qglgx% d%i‘ef-etntenga%p tl‘hen(% guter sys?emC gputer

system ca

contam information about features on the mapped surface, and such information can be retrieved
based on map references supplied by a sensing device used with the mapped surface. The information
thus retrieved can take the form of actions which are initiated by the computer system on behalf of the
operator in response to the operator’s interaction with the surface features.

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

In the preferred form, active buttons and hyperlinks on each page can be clicked with the
pen to request information from the network or to signal preferences to a network server. In one
embodiment, text writien by hand on a netpage is automatically recognized and converted to computer
text in the netpage system, allowing forms to be filled in. In other embodiments, signatures recorded
on a netpage are automatically verified, allowing e-commerce transactions to be securely authorized,

As illustrated in Figure 1, a printed netpage 1 can represent a interactive form which can
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contain information about features on the mapped surface, and such
information can be retrieved based on map references supplied by a sensing
device used with the mapped surface. The information thus retrieved can
take the formof actions which are initiated by the conputer system on
behal f of the operator in response to the operator's interaction with the
surface features. In its preferred form the netpage systemrelies on the
production of, and human interaction g th, netpages. These are pages of
text, graphics and images printed on ordi nary paper, but which work |ike
interactive web pages. Information is encoded on each page using ink which
i's substagtdigd iny,ylm@vlgeﬁ bdt FhyliQud, R ol Bmtééepqgehmaaecﬂmcaugf s LnmbRYever, and

thereby the coded dat can’ be ‘se an O%FI cal I magl ng pen and
transm tt e ‘Pﬁ’é"nﬁ%"( lb%@e@oagw%t@m’th %art%sha e ﬁmar PRtaigiag pams apit t ons
and hyperIamkﬁfﬁnsaﬂ@hmmmgﬁm&ammhem@km&ksdomghmmwaezpaaahhmgwﬁmwemd
|nformat|onfr th igngl preferences.to a nefwork server.
In one enbBodrie é%[lnd ta t%mte\é\% tcfalliectm't]):l P t%ﬁ% ke gémﬁlgf 'gak Zrh? SO ROBHRE T2 | y
recogni zedﬂeawuﬂoeémtem@ e the @etn@ﬁpmf@l@ detcéb@s thenminhélalrféempagef by sdtrees. Iml | owi ng

forns to bk lﬁtﬂ:sdnges tﬂe%%ﬁ@é{paﬁﬁ&%ﬂ (PR oF each EHRREN e Rerdt ﬁ%%}g @igld oPN a
net page are aut omat i cal ver |l | ow ng c-commerce transactions to be

securely atfopiesEmrky t‘i’ pllorderastpesg sysiempp giesly faterretirehvia te pttagadle | can
represent sabshinberoacd, i e efatpi WkiaC kone aNwiNEM\OQRspdhds Qo ke fralidl @gedtNofhiyie t he user
bot h physi printed page, and "electronically", via

comruni catcﬁgstngm?%eéh%egt he pen and the netpage system The exanple shows a
"Request" form conilitiaiend Fiame2.dhronctpagtcer 381, f ipefetisd forel obwijdhbisristiowbirt t on. The

net page COoMgird8Sndd and HaRHleE inditkSdeil BELHW ks Lﬁscbﬁ}ﬂme{dn%phﬁe@aggpmteam coded
data 3 prlnted as a collection of tags 4‘5#%??%}?& VISI |l e 1nk. The
€

cor r espondPrigePagRIeE FEPing PR forhogy. 18t @&Be“n‘ét“%ﬁlﬁ% aYescri bes
t he i ndi vi dusbniekee seeutls witf thd lRpanetipeag®d.a shan-raparatliodisk @r it descri bes the
type and Spatl al Tfexﬁeﬁsgée 81“8{)1 QFﬁeﬁﬁgf' l'npgfev(/lﬁ&tfs \ér%wﬁlu?ﬁgl%s 1(1 93 aﬁ xt field

or button in the exa , e het page systemto correctly
i nterpret derpbpd i more ta’hé’?‘ﬁ‘é[gé abfh e ddiygsnpariotierly on o8, demand, esemrglized  has a
zone 7 vxhi&hspe@fs[ msgaandscataabgi mc&p@tm@lom&xﬁuemudai all fbante&arlﬁ@scﬁaﬂﬂ kg

graphic 8.. As | ure 2, the ne r erred
Porm of wiip@Redre it o it oo S B i Bate el et o |
bel ow, wordsgmile welbmpurted tadionantup ttharer wieteplegeorgrd mve s 50 dgnsurgd, such as in a

I nt er net - cRORQGHSH nbik b Bhigs ARRIok AAC G FREnb@TBoin QF hdphfirbh: PRy £akise. The
pen is wireless and communicates securely wth the netpage printer via a
shor t - r and@™FdBiiagePn: freiop. Porteble ARt Briitier 601, a preferred form of

whi ch is shown i Retpdgeiiiesd & Ihetr@oididf ddtumptlasombibete base-sTakorgafethih el ow, is
able to deljye mpe[e}aot%tgaflanxneracm me?em&md personal i zed newspapers,
magazi nes, ca " 0gs, brocthures an 'her publications, all printed at high
quality as int eﬁaé@wel Figtrp Acfhes netriakr) Hekéohmwéptsm&e@mmtem} atphimednet page

printer i SeRkkealRRd tRR&GicR BDa éﬁ@t@raggm radi®fink 9, the interaction to a netpage printer. The

printer 601 sends the interaction to the relevant netpage page server 10 for interpretation. In

appropriate circumstances, the page server sends a corresponding message to application computer
software running on a netpage application server 13. The application server may in turn send a
response which is printed on the originating printer.

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

in full color on both sides, bound together for easy navigation and comfortable handling.
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exanpl e, wall-nounted adjacent to an area where the norning news is first
consuned, such as in a wuser's kitchen, near a breakfast table, or near the
househol d' s point of departure for the day. It also cones in tabletop,
desktop, portable and mniature versions. Netpages printed at their point
of consunption conbine the ease-of-use of paper with the tineliness and
interactivity of an interactive nmedium As shown in Figure 2, the netpage
pen 101 interacts with the coded data,gn a printed netpage | and

comuni cates, via a short-range radio link 9, the interaction to a netpage
printer. The printer 601 sends the interaction to the rel evant netpage

page server 10 fgf, ﬂelﬂag% piﬁt@lt &Elh@r?he glr&rmgaagzﬂfa?ﬁ)tgr 'ofaﬁrgadGJnﬁ GIRE 20GE %?bl%/vg reepage

server sends a corr esp on i gig message to a I cation CO%U'[ er

runni ng on*icA&t ﬁa&@eéﬁa%% a]%"PSSPPI%SéIi‘ vléﬁfnstal Stapgseang sphlq @ PG‘PF"@%?%F% may in
turn send ®oadba8 pm&eacwm i@akdaasy hilabik oy vrtRe. n{eh@mabm@ cf diBlofdtate The
gﬁ%gg?ret'ef]ilsghbs WI rS conn;lBéc ons tg ?o%%ep iij%lg Oﬁesgavxl? \H/\%E 'm?ﬁgé %uapté dndeeedo &gLeet]gargee d

m cr oel ect w@me@a:mee@zledgysa emnqgl\@h@)nerblalsednd hber eltintera( Mﬂtw@tthé' syptepiilht ers. I n
the pref er g hRf Ny dfbsi thagfa@ Bl @axscceﬁtgdleaﬁdny@éoxsumemoﬁlpa%waﬂ%mer

hi gh- qual i t printing i s made nore af le to consuners. Inits

preferred FHPHHnens. H’ét“ﬁ‘ﬁ?}é SYFEY  Oaysdon "Ha‘é’atf H%‘meb 1 sillcother epbadieepiar st j cs of

a traditi onrghgeRpwsiTRIgaEd @a,smgluedmpafanaca@hteﬂénaﬂlﬁtdbﬁée ﬁb&a@aﬁrﬁ@é‘isy pages
rinted in full | or .on . h si ndt ther navigati on

gnd confortabl e Hgtﬁ%?ipﬁbgl?mﬁb % “ne a atrae cﬁrl ‘Z%“f)rgmftg t he

gr owi ng avfaliﬂlitalviﬂrli%ﬁymofo ma'dbmfﬁ@ Ian@rCFieputh@n@s gre @bﬁir@l alsf@lamathe td s

avai | abl e s‘h@so%@ DO PSRAOLESpokikadiRE ahd inhRChstiRl AbRhet ﬁfaqco@sam@onm&ﬁm

service off r| n band Internet access is al ready avai l abl e to 20% of
t hese. The" @"’é" élief s oraitrd apcarging pdpdiyidral wigr prfiles ower connecti ons, but
with [onger deli¥%erypagtiprims canie dotfigered torsargpert guyaluinbey of pend eich peh b wodt page
system ca | NG j n r.printers,
%&%&ML e %‘ﬂ(fah@&n% X Rl %Df%%%am%emam% ofth nfigl bR R

al t hough the systemw erate res Iess
accept abl eld?ﬂfl@ﬂh%h%‘wh@@lmhage pesileptiongst G?)Pféﬁif\}lap?ﬁ RSEshee assighdddeisapiomensber t he

net page systRMdis. MASIAE oA udr Bhlaaled disticd SHME witd Bspsd lolalnepib gibligaROdi ment s,
the netpage s st m.is _hosted on a single conputer or conputer-enabled
devi ce, suth a5} %P?nr‘?f’@‘?’ Net page publication servers 14 on the netpage
net wor k ar e conf Agetpad ptrnocad elbd hegrgigaradntith agaigdge tragispatioh kecat 1 long libled met page
printers. Ret} agkGalmeRtld £8hhe maﬂnavsdeeéoln}ﬁaaegaya%@mg s Gty Youth Qi

subscri bi ng. net page printers via pointcasting and nulticasting ter net
pr ot ocol s."PEhe BTRees Brad he PrIES rESURIPR Serur eonprrFy e R tBR (PPREE Fathe BdPagtc cor di ng
to indivi qﬂalmtusq&evmm fehifiSred Agﬂaﬁiepagem@riﬂ tﬂtaﬁtﬁenﬁ@& tﬁ@us@ﬂhﬁéx@tﬁt&dn tc.-o support

any nunbercl of frﬁesre]:rsvbr ?Bner bio: eglcs Cag‘glso sed to ven adjnu #VGI'SIOII c?fthenet?
printers n erre 1 on, chHet'page” et K unl que

i dentifi ermcluﬂemmmcmefadel aameletl wag by ihomrirate regiitration ceryret page pens, one
assi gned to eachaRi&Mmetpage printer may deliver periodicals such as the morning newspaper without

user intervention, it can be configured never to deliver unsolicited junk mail. In its preferred form, it
only delivers periodicals from subscribed or otherwise authorized sources. In this respect, the netpage
printer is unlike a fax machine or e-mail account which is visible to any junk mailer who knows the
telephone number or email address.
1 NETPAGE SYSTEM ARCHITECTURE

Each object model in the system is described using a Unified Modeling Language (UML)
class diagram. A class diagram consists of a set of object classes connected by relationships, and two
kinds of relationships are of interest here: associations and generalizations. An association represents
some kind of relationship between objects, i.e. between instances of classes. A generalization relates

actual classes, and can be understood in the following way: if a class is thought of as the set of all
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of the famly. This allows each user to nmaintain a distinct profile with
respect to a netpage publication server or application server. A netpage
pen can al so be registered with a netpage registration server 11 and |inked
to one or nore paynent card accounts. This allows e-comerce paynents to
be securely authorized using the netpage pen. The netpage registration
server conpares the signature captured by the netpage pen with a
previously registered signature, allowiyng it to authenticate the user's
identity to an e- conmerce server. Other bionetrics can also be used to
verify identity. A version of the netpage pen includes fingerprint

scanni ng, ksl &Y cla, &d%iagyzlé \@?e}’an%o&é}%la& B{% B il § ?E&%&h&% FHL VEr.

Al t hough a net page printer “deliver perio S such” as the norning
newspaper WPH@ﬂﬁPOtdl!i%cé}‘S“PH’i’Fé?OV’é’rﬁfﬁ‘eﬁWOdeith clﬁnd%@‘s efshtstgur ed never to deI i ver
unsol i cited junkE#shiclass id dtaviri a5 aEd'cﬁflg@d’lﬁ&ﬂedfvﬁﬂhmﬂe nhrhe omlcxassdﬁlcdmmlrsa ha%rl Odl cal s

net page. ot AEEHS o ARt o e S SraS et Bed i BERReL V1 i b1
t o any | untke pless.| seraraikl Grofariviribitrelist bed bylaomsd limu irbibe clos diggrand wiadidvless. |
NETPAGE SYQTEM Wg&g@;@fm&g@a obj ect nodel in the systemis described

using a Unifi ed l'ing Language (UML) cl ass di aagr am A cl ass di agram
consi sts of a setAHBﬁsocéi‘B?’b‘&flra‘ﬂﬁé‘é‘é%Jo’é’é‘ﬁﬁ’é’éiaéﬁs BRAOT: Y&quﬁﬁﬁ’ﬁ’ﬁfs@daﬁlﬁ t wo

ki nds of ré aﬁllnﬁlit&hlopshead’sﬂmﬂlionl MhLi@fult MMIpHSity S SO | At és&ﬂﬁ: @Nehdicates a
gg?&;glnl ggtl qucﬁy o'%nmanygg)mzeaﬂt) !)ron:’llortie; f%gclri]lgasngcqguSn is l%}gurggallgllageg}eg \éurt]he1 Lr‘x?i%l!%%t %Inp

rel ates a@&omtﬂm@lhais@ési at giepr cahwiiethy redferfshoodresponding glafso Ah opdnrdiprwad/: i f a
class is tauehtan gr@ginc;nhfsso%ﬁ&onoéc‘ﬁs%!ﬁ oYy, RAPR2arkd ;-llthcogég?e%ta@r &la &h@d cl ass,
and class Ais. a generallzatlon of class B, then Bis sinply a subset of A
The UM oB¥®E298{Yi rect |y support second-order nodelling - i.e. classes of
cl asses. Each cl assneraizatioronalaticashipny(“-@0) tissdiginess b adbid llihedinivg b ddaes, Raren of t he
class. It ' .S f: h rihutes jof the class, separated from
t he nane b‘%%g{ ﬁ(‘gh;é?%n%r?%in]&?n%ang&)a?tggék fho g'rgﬂthe operations of the class,
separat ed from t Mg dass diagrag i brglgen Biying nhl&nplezl@at@raa atlyjclges which istdppdicai¢dds s

di agr ans V\Jﬁb\ﬁhmﬁﬂl da€1886 cutl WeMBut (hOREH Bk rah Shicd &ARE MEHk isTRAG Wi Geribfis

associ ation.i as\rq@f%g aline joining two classes, optionally |abelled at
ei t her end % eltt1 i tiplicity of the association. The default
multiplicity i s Newasgn asterisk (*) indicates a multiplicity of "many",
i.e. zero or nor 1. @S th its name,
and is also opt ﬁon%?s : %Qﬂa&é‘ quvmé;;ﬁtﬁ%dg %LMIS bgl?ﬁfeﬂe gloyé}heo paP%

corr espond?aﬁ’d“@Fﬂ?gacemuﬂﬁ@ﬁ“@f@%ﬁ@d intereftiveseisesan aggr egati on associ ati on

("is-part-of'), m@tpbg& REspWorad pﬁn&e }:&&Q(foegﬁérodilrfﬁsgdeg%) tnhﬁlblya@sg@p{nﬁ{l on

i ne. Agenteralzatl elatio Ptﬁ ip wn as a i ne
i t he
] oi ni ng tV\DeIg cgsS g So ine écﬁcng‘ on ol the pdge. "1 he onlme l)age (Eescnptzon 18 mamtame§ persmtently

by a netpage page server. The page description describes the visible layout and content of the page,

including text, graphics and images. It also describes the input elements on the page, including
buttons, hypertinks, and input fields. A netpage allows markings made with a netpage pen on its
surface to be simultaneously captured and processed by the netpage system.

Multiple netpages can share the same page description. However, to allow input through
otherwise identical pages to be distinguished, each netpage is assigned a unique page identifier, This
page ID has sufficient precision to distinguish between a very large number of netpages.

Each reference to the page description is encoded in a printed tag. The tag identifies the
unique page on which it appears, and thereby indirectly identifies the page description. The tag also
identifies its own position on the page. Characteristics of the tags are described in more detail below.

Tags are printed in infrared-absorptive ink on any substrate which is infrared-reflective,

such as ordinary paper. Near-infrared wavelengths are invisible to the human eye but are easily sensed

NPA0S2-5G



arrow (in the formof an open triangle) at the generalization end. \Wen a
class diagramis broken up into nultiple diagrans, any class which is
duplicated is shown with a dashed outline in all but the nmain diagram
which defines it. It is shown with attributes only where it is defined.
1.1 NETPAGES Net pages 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 cqpsists 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
net page pa{ﬂ%s§1§%fs¥a‘?erunagy§&so§)@g}?an%%%ﬂdat@tfh&n descri bes the visible |ayout and
content of "the page, ~inclu ext raphi cs and inages. It also
describes the i nputs isteaightae af?ﬁ meaﬁ%%ﬂsag@ ﬂleunﬁquamnn@d th tpe degmis ransipied | i nks,
andfl nput bitRlnekpage eysaﬂtvaalglemaést mﬁgerﬁdamdsﬂ Télgﬁneﬂﬁdi&el\%sm &mﬂ&h@&gﬁxﬂp@@ on its
surface to be s | t.an ) capt ur an ess t he net.page system
Ml tiple nerp%ldJ SRl Mg S z‘ﬁ‘l‘lm g cgyléngn]ggs EXoL lem fmgﬁgns%m%efl% ?‘ge al | ow

i nput t hr okegkan rdiable mpzs & lqademtag:tabn q;saagsmgletcmkbethdp&m Inig imrehedthatdlgebn net page

i s assi gnedc@niktNing gs‘geg@%a o6&k dhl Sley mTé;Acﬁon RO R p%eha&e%f fleRL®Ats
precision to distinguish between a very |arge nunb net pages. Each

ref erence Y The™8 4GE YsTEFFHY 5ot © iaWtélerﬂ?tlt‘}fP’éfﬂ E‘%@ge The tag
identifies the UM ftiRsPRGe s@ver Main@hs lat unRPP e Snstaadd kot ek gmyedl ﬁed;hgegct Iy
identifies SC i The tifies osition
on the page. W%ﬁ iElac g‘% S lsltlgéseg?futg e %e%gahéerszor létgirelquoméh “PIFID descn %’gl I

bel ow. Tagzclnrioteppdmageed in i nfrar ed absorptl ve i nk on any substrate whi ch
is infrared-refl @&%M&m@é%ﬁﬁe Isagéiae&%wmp@pﬁrgem&ﬁ@é aﬁmgaﬁﬁﬁlné@@dgﬁl engt hs

are invisiple to the human eye but are easily sensed NPA092- SG 12 a

sol i d- st at®&SHRRJE BERS JFe Kiet ISEe BApPant va?lé’oth.ﬂretﬂétpageﬂn%t%{qvhfcg PE‘éfﬁ‘s‘bd by an
ar ea i mageang.gfi@own, iha ndifage Batwbaggquepehis. and the tag data is transmtted to

t he net pagﬁzsystﬁmpﬁb@-r&dge nearest netpage printer. The pen is wireless and
comuni cates wt net page printer via a short-range radio |ink. Tags
are suf ficl-eht| yTanBatpa Coptentiensel y arranged that the pen can reliably

i mage at | €ast onf dr@GreBYEH, Qh td: @énﬁgés@leqégu&& et ih@pRAIRd tHeliochi®n bfrPor t ant
interaction with

that the p reco nlzethe osi.ti.on on ever

t he page, tgiit (78 SRR B risoB h B F‘@%?ﬁ%"m %@g‘f’l&%elatﬁ'ﬁd]? ERE R P Ed Pect abl v
encoded t oagreee of e fiartits ala.yfot elsaplandiention sgrstming deldirag erovillb decti@tipage page
server maigkakis, ot ftse&h&ua%soeqtg@ D BE A RialeO ea%m ”féues gﬂmé‘?emﬁg& al | ow ng

it to maintain a tinct set of user-supplied I nput Telds in
the page dw¥iesieptferdhe ferriptient Hie seiontLerhnie pragey, forﬁ@mup@i lammﬁsqm ‘bt ween
the page dRSCLEPWh@Mm thRe: Jag@dinict ance, and the printed netpage

As will be more clearly explained below, in a preferred embodiment, each tag contains an

easily recognized invariant structure which aids initial detection, and which assists in minimizing the
effect of any warp induced by the surface or by the sensing process. The tags preferably tile the entire
page, and are sufficiently small and densely arranged that the pen can reliably image at least one tag
even on a single click on the page. It is important that the pen recognize the page ID and position on
every interaction with the page, since the interaction is stateless.

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

which case the region ID can directly identify the interactive element.
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is showmn in Figure 4. The page instance is associated with both the netpage
printer which printed it and, if known, the netpage user who requested it.
1.2 NETPAGE TAGS 1.2.1 Tag Data Content In a preferred form each tag
identifies the region in which it appears, and the |ocation of that tag
within the region. Atag may al so contain flags which relate to the region
as a whole or to the tag. One or nore flag bits may, for exanple, signal a
tag sensing device to provide feedback, indicative of a function associ ated
with the imedi ate area of the tag, without the sensing device having to
refer to a description of the region. A netpage pen may, for exanple,
illumnate an "active area" LED when in the zone of a hyperlink. As wll
be nore clearly explained below, in a preferred enbodi nent, each tag
contains an easitBfe}etagdpidzed i nvariant structure which aids initial
det ecti on,[ anfliewhi CI[ g&&disiba (Bid) M ni m zing the effect of any warp induced
by the suniace—gr by the sensingprocess. The tags preferably tile the
entire pe@%?mdgd arl®%sufficiently small and densely arranged that the pen
can relialtagibnage gt6 | east one tag even on a single click on the page. It
i's inport gat_that—thpe—pen—recoghi-ze the page ID and position on every
i nteractiaqn iﬂth the page, since the interaction is stateless. In a
preferred Btdodi nent[i20t he region to which a tag refers coincides with an
entire page;,—andtte-regtron—+tb—ehcoded in the tag is therefore synonynous
with the page I D of the page on which the tag appears. |In other
enbodi ment's, t heExckdizorrniags WMl ki of infappatienf episallyaaiiotstsd ap saawbiin (Tably Lsubr egi on
of a page Qeunflgh@haxSinliAGensitf 4 ﬁ%@c{m'e Gich, b li6-6i8g Eﬁ?.l%@ﬁéiﬁ'eé@@ntsﬁe Lhgzone of

n

an interact%ve el e n which case the regi can directly identify

nt
the interact] B8 Rhen LareRpees cabe Barpet paatinouslyraitoy pcreaping fog el si on
(bits) Regiraisioh By bY agnd dbitngHicgigrs aidohaps. 126 1 Eatdiredi@yDetintsd' h §-1426r Di t s of
i nf or mat i Qfyiof ¥RloG Bllol) A ACRLEH (AR uSh QW g fed bl € 1. Assuming a maxi num
t ag denS|pg of 64 per square tnch, a 16-bit tag ID supports a region size
of up to hd24 stagPdaFAertitg Larger regions can be mapped continuously

W Ej hout in % reasi glg t)xp@atstoa@g aalal ardc}ecﬁeaasﬁmgoaéélrmli%a @y, syﬁécatgolallfaflsﬁtcbaentgﬁq F|g! ons
and nmaps. - DI I eqgl on al.l O . or 1on _1r] 1 on
Ti 1T on) PPET Shtel BT 5 TR Al ety e 03,5 ol b

up to 5 symbol errors to be corrected per codeword, i.e. it is tolerant of a symbol error rate of up to

33% per codeword.

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

1.2.3 Physical Tag Structure

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

To achieve proper tag reproduction, the tag is rendered at a resolution of 256x256 dots.
When printed at 1600 dots per inch this yields a tag with a diameter of about 4 mm. At this resolution
the tag is designed to be surrounded by a “quiet area” of radius 16 dots. Since the quiet area is also
contributed by adjacent tags, it only adds 16 dots to the effective diameter of the tag.

The tag includes six target structures. A detection ring 15 allows the sensing device to
initially detect the tag. The ring is easy to detect because it is rotationally invariant and because a
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1.2.2 Tag Data Encoding The 120 bits of tag data are redundantly encoded
using a (15, 5) Reed-Sol onon code. This vyields 360 encoded bits consisting
of 6 codewords of 15 4-bit synbols each. The (15, 5) code allows up to 5
synbol errors to be corrected per codeword, i.e. it is tolerant of a synbol
error rate of up to 33% per codeword. Each 4-bit synbol is represented in
a spatially coherent way in the tag, and the synbols 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 m ni num
nunber of synbols overall and a m ni num nunber of synbols in any one
codeword, & fys cgméomu@qspwerat KabiDand 1;}%"1@& 08 opp&a)kctﬁé uRloriof 3 be Tul ly
corrected.” I.2.3 Physi cal Structure ?‘l sical representation of the
tag, showrPieHaRR gHt & Blowy thwmsde\‘l?%éet%ramg@@ a@ﬂmxu%aml@sr origmation gf the] 7 gnd
vari abl e dad @iedd Bagawldd thelsBBodf Theahiedtibg elis lstsifewedturyﬁm aalniqee\/\br@utaﬁﬂsnoag devi ce
such as the_ net pa %F_}enl tothdet ectdthe tg% and inf ts trﬁfee di_nmensi onal
ori ent at i JN"PEN5L 175 {oiehe SR devigh a?lha‘:é‘}‘r%%'swo SRTSEPR' PEBFEnt at i ons
of the indravaf‘dmaif tyi s aglf hehde on epwottetiret-digerdmtah posiion ashereviatigprafpertag ag
reproduct i QuvetNBe &G 1S rendered at a resolution of 256x256 dots. \Wen
printed at 1600 dots per inch this |eI ds atag with a dianeter of about 4
nm At this resofhiregiiirqss agesgfupdantydragedhiggrovoheidmapiiv fiased by a " qui et
area” of radius Tfecﬁ}erMBtag s‘ﬁhﬂ'&ﬁﬁ:uﬁh&& Thibi s@tpody %n'gssotaérmgs Gpdtal ladptcask by
adj acent tags, add?I ots to tthhc E ect Lve d| Aheter of the tag.
HGU ?GC

Slar foat th
The tag i ncl uéﬁaéum x red on Tin fizcular

FUCHUres. ionr Tes OWE" t he
sensi ng deapiaggemenbof data bits Vailhinwﬂcd@toemai tTaenaximgge itsTive, epdhidefa blSls easyenedbytet ect

because i tradig weddk HhOBR df¥n iréh\{a@ﬁdd@drﬁy n@dlgdlﬁﬁ&@mw@conéﬁﬁ’é@%m%&haéd npl e

correcti on of its aspect ratiq renov fects of perspective

di st ort i onvedgghes HrinErrAmERonstf dot & 1é(l’ol ‘B’b@dl‘sﬁéﬂ%@%%t@i‘bm&éﬁ?l ESdmerarget er mi ne

t he appr 0 aodag efplabin &tis mifimen diadehsion. THe htifte of thﬁ\gedgue ﬁfc@adtahﬁreyta)wlsaiwapdﬁe

sensor. Thea? [ientatio axuslgta%;blgted/\gd t.0 el d a .uni ation. Four
a

ue
perspectlvél QG SpLmYY Smbﬂldymf’msemﬁfdbym% oo 58 Cetr at e

e sensin an- ac
t wo- di nensi onal Perispdd dityembels fnsch of th S@q‘cO@ENerdls &g allepatedhetheburgpocgmaaur at e

thr ee- di ”EsPéthr}ﬁL:s PRSI0t 189Mn AREHeNch Gikhigt | QAbAS alchBodaRE ankifhdd} bV Birchiar t he
sensor. target st ruct ures are redundantly large to inprove their

i munity tREeESTOeToud e By eral | tag shape is circular. This supports,
anongst ot her t hTirgsterleayity i@ésichaigro pagikish the a0iaga Rpalislli@Gikdedictwednl Aapged ar gri d.
I n conbi ng %‘!“‘% g{htegnblggdm%rﬁcul ar detection ring, this makes a circular

f1 ata bits

arrangenen wthin the tag optinmal. To maxim se its size, each
data bit is reprodstioguopyt ginsle-gligk pinterpgtigy with miagepdregion via aknsips deviceghchounded

by two radking kiévite s al s6OR CRALEJ &itirG ks GhlPEc1BIF G Rw nE@lr 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 lmage Processing and Decoding

The tag image processing and decoding performed by a sensing device such as the netpage
pen is shown in Figure 7. While a captured image is being acquired from the image sensor, the
dynamic range of the image 1s 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 discarded.
The size and centroid of each shape is also computed.

Binary shape moments 25 are then computed (at 24) for each shape, and these provide the

basis for subsequently locating target structures. Central shape moments are by their nature invariant
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wedge has a m ni num di nension of 8 dots at 1600 dpi and is designed so that
its base (its inner arc), 1is at least equal to this m ninmum di nension. The
hei ght of the wedge in the radial direction is always equal to the m ninum
di rension. 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 interl eaved fashion. Synbols
are allocated alternately in circular jsprogression around the tag. The
interleaving is designed to maxi m se the average spatial distance between
any two synbols of the sanme codeword. In order to support "single-click"

| nt er acti ofypikol ofs LABAAL LEG A & 1SRRI A HEXLGR, Lhe  sensing device

must be able to see at least one entire tag inits field of view no matter
where in the redbofedrechsugpsgts b*rﬂileefﬁ?‘é(t'i’edPFaief‘ (@ 20)pdErg ey e advanige of equi r ed
di anet er feirk h’&yfvdeh“, bdla‘&ﬁ “Mérepﬁ‘rsﬁefctntehﬁto&aﬂ Ma&gmg ﬂeéblad'é%y Iaﬁae&t-lﬂ@'ﬁﬂfzﬁl@ @nd

function of ; .78 a,cmg thr tag
shape, the trzh 100 norma geac sﬁfp ?_ln?s (S)Iécﬁ S1t(s) ?ec er ar e\z/nisgr\?v noréua 1ze ennnge d vvhen

t he tags aifeasy tOI r@dgmm eepne’tfm pesspetied dlSttmoarwgu:tlmﬁcgﬂ i e rigess csigmvmsnen afl gure 6.

1.2.4 Tag M@&%%as&a%ha@@aﬂam&@%ﬁgofﬂager&p@awémmr ocessi ng and
decodi ng perforneg sensi ng_device such as the netpa(gﬁl pen is shown in
&P

Figure 7. Wile ghec%&ttﬁrlg@(f“?‘cﬁﬁbéﬁ issthymexh b beclqerer dat 38} YA FEdeb%ensor,
the dynanrdpglyig g eing$ nctrinalzaﬁmgte ehch sﬁb@& emmlmdanﬁadstatﬁsa)mnnaih&g @erréselltmgof t he

range is txﬂo%nr%: tgrt%l%e i & danl m%er mc?x?atx are nonn%l'sze(? th axis) &E:tr}se faISI Iy rgcogmzed li’r £ | mage

is then thres ed an o connected Pl xe

shapes 23)thgtgee @zi)ordesmarp@sls whiteh togdisambigrgte shedivd posseble @pqlt@@esmf the s { ber get
Struct ur eSshape s &Lh@c@a@eﬁydﬁcgwed tJ m% sftk #EmAB i CRMHIO Nehe Qfso BAGH;s %ﬁ@@@smm& w2l SO
conputed. Binary sha t hen conput ed %Ft 24 or each shape,

p e
and t hese "BPURMTgE™ Zf‘?etﬁe B’&%l‘aégef e’éhﬁ"@éﬂﬁé‘?ﬁﬁ? 5| WEERIPAGSt BPYEt e it ures.
Central shapgectienintdnanehiythé bad trgaataxis. €The Axi@ ratgary oriyRAGSRicBGrolitesof

position, A aﬁﬁ&uﬁﬁo&&?ﬂe'ﬂsétsmgﬁnh{é %hgngof scal e, aspect ratio and

rotation. The ring target ructure is the first to be located (at 26).
A ring has the adledpiragferceive tappsd spptges Y aptiiclastye Anlpestpd it 8- Good estimates

perspect i vegir §$s%ﬁs@£|3 coﬁ@ﬁ&%ﬁﬁ@oﬁ%@%sp%l R RAMps BAhd g lakd Y t2RRE,
rotation-npormaljzing each, s e' s nonen S sec ment s
are nor mal t|1?z SR Hd T4 @Optfl%mégg%'? t?eoroﬁi‘téoc%)gme &f&’ ??ro‘feﬁ‘g ES«?]I’PS)EJ'& % ve

di st orti Orringlagorghligatidns ©aarh shaféiemenany’ Gueothtigiermmii-odspenkntamenommdizakthon 27

toget her REAMLQErsRotlS %igeds aRR %Qaqe&gﬁ]&eoald% AR IDRL SPEGH gsa(tgatéd &‘?J m  The
axis target structure e next be | ocated (at VRt C i ng

proceeds Wgken éT)E)FTW]ﬁgThF wggmﬁl ﬁgﬂtrgldmfrtheafor“zme?ﬁge fpigety ¢ Hheg H&&ﬁemsbeme nts,
and r ot at i eRpdaoveRmlonZ Rgnetsia d’fQquﬁ&d HInoWiD §BN Sag s@aeeanutaﬁ cBRGRAEE-Rr der

noment s arl?ee&(r)nrp%?éllaécg veq:a}as?o%n §§ IiS erred ga% T32) base g‘g Isoll\Xngr e we cﬁ:rsg)od equ;[m%ns

relating the four tag-space and image-space point pairs (see Heckbert, P., Fundamentals of Texture

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 into image space where the real-valued position is used to
bilinearty interpolate {at 36) the four relevant adjacent pixels in the input image. The previously
computed image threshold 21 is used to threshold the result to produce the final bit value 37.

Once all 360 data bits 37 have been obtained in this way, each of the six 60-bit Reed-
Solomon codewords is decoded (at 38) to yield 20 decoded bits 39, or 120 decoded bits in tofal. Note
that the codeword symbols are sampled in codeword order, so that codewords are impliciily de-

interleaved during the sampling process.
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that one third order nonment is required to di sanbi guate the two possible
orientations of the axis. The shape is deliberately skewed to one side to
make this possible. Note also that it is only possible to
rotation-normalize the axis target after it has had the ring's
normal i zati ons applied, since the perspective distortion can hide the axis
target's axis. The axis target's original rotation provides a useful
approximation of the tag's rotation dyg to pen yaw 29. The four perspective
target structures 17 are the last to be |located (at 30). Good estimtes of
their positions are conputed based on their known spatial relationships to
the ring and axi §pndafGelsss is SRoRRRESL bggadafthgﬁnﬁafgé IMbsOtad NG b B imaBNd the
rotation of the axis.” Matching proceeds by applying the ring s

nor mal i zat §U@AYees dhak He fing Hb foands isnrsrrech £ complpie &gt Hei qomplete dagds aetderd wrent s are
nor mal i zedsutB|fullE idéodtdameD s PRE Edsitve id REGRH Sorthe BRSY frlhd. [(BRAFMER: and t he
target closest.to each qu'nated.Bo%H;}Pq.Ls 1&Sakenlastia n%;ch. Ihe
original CEATYEE VB KEN oUPORIEIERIAT Ve Pl Gof AT RIHER Y RYN Y 0 be the
per spect i veskiigstahet egindgteverest iBdgeof a square of known size in tag space, and

an ei ght - degr ee- gf¢ oﬁgﬁ@@%ﬂaaaem&%gttﬂevi@enh?_q;@%Ie%aa,@&néaﬁmg raieefa% &R hat 32)
based on soIV|n% the wel | -understood equations rtelating the fTour tag-space

and i mage-ROPECET Ji5itastvigithedegicgedn MaupRasition 5 of thepanibrisibegpaiongts wrll gt ur e
Mappi ng ande bviageridadtioh 0§ of Mapbe iSthdhRii&s (aDePtiomothe oS ivdranebm{Cad | f orni a
at Berkel e echni cal ort /. CSD 891516, , June 11989, t he ,contents
of whi on ey SEARtaE Bla RO bl bR B B R P sl

t ag- space Hcd smgfge- space perspective transformis used to project (at 36)
each knowzgat athymaposition in tag space into inage space where the

real -val ued position iIs used to bilineargé interpalate (at 36) the four

rel evant adj acenPePfiRet @2 roiule fee eaptAD: ¢ igdR. 2nd A &epiialyy Bradryoma it ed i mage
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37. Once all d i 7. have been o I iR this ...each of the
ot 60 bi sl RRok b Relleh St wl B RERRLORANGNA Tt NeBel U880 oG
bits 39, opscligowidedcrrgeeicbiag & np taagedegioNp reorrssipading hetieno desvieg darsyatvbol s are
sanpl ed i niGRdANREGh @ FERE 22,80 BAhe COIRWAKEIS 1 d@iglaiPl | Citly de- interleaved

during the sanplin rocess, N PA092-SG 16 The ring target 15 is only
Sought | n & Supafd P TG PhARERSARS e Qe AT EHPLH o ad v
guar ant eesactdndidg tb befard thg, Whén udtiptedaggedsregians tshagf theasa®o Hiplgethemt &g thel shmen

conpl ete t, 1&§mBg&m&89ﬁQn§P so sRAGEESAE ) Ly, decoded, then no pen position
i s recorde or the current frane. G ven ad%quate processi ng power and

i deal |y a non- mi Rerted mapifeadesim mpptdgreirpmeblegyp thy resdond Bt Thyw eienageaigp/Di mvol ves
seeki ng angy ieid § @ tladbfdd) @heQMY i Rin te FRAGRed, HB Qg IPéaboesitiagnel @l Asdnidli cat es
T STyl O £5100, OIS 10 S50 DL 0 PRI LR, 29,
well as yield an absolute pen location within the region.
1.2.6 Tagging Schemes
Two distinct surface coding schemes are of interest, both of which use the tag structure
described earlier in this section. The preferred coding scheme uses “location-indicating” tags as
already discussed. An alternative coding scheme uses object-indicating tags.
A location-indicating tag contains a tag ID which, when translated through the tag map
associated with the tagged region, yields a vnique tag location within the region. The tag-relative
location of the pen is added to this tag location to yield the location of the pen within the region. This
in turn is used to determine the location of the pen relative to a user interface clement in the page
description associated with the region. Not only is the user interface element itself identified, but a

tocation relative to the user interface etement is identified. Location-indicating tags therefore trivially

support the capture of an absolute pen path in the zone of a particular user interface element.
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the overall orientation 35 of the pen, is then inferred (at 34) fromthe
perspective transform 33 observed on the tag and the known spati al

rel ati onshi p between the pen's physical axis and the pen's optical axis.
1.2.5 Tag Map Decoding a tag results in a region ID, a tag ID, and a
tag-rel ative pen transform Before the tag ID and the tag-rel ative pen

| ocation can be translated into an absolute location within the tagged
region, the location of the tag wi thin,the region nust be known. This is
given by a tag map, a function which naps each tag IDin a tagged region
to a corresponding |ocati on The tag map class diagramis shown in Figure
22, as part of t I i e s the
schene used to .tlﬂﬁog%%ﬁe sur at%:é;EO?l[eam?Sn %7\”“5l Mﬁ%ca@l%gtﬁyg%é%n&%&%

accor di ng Yeresiin fhicresy 9‘?5@?“%@?90%3 ity [the f?%‘g’gég tb%tjgsoiﬁéhesﬂf?a? af @%ESGSarre
tiling scmamcarmmmad@me LRg lﬂwﬁ&eaénﬁgt Sﬂaﬁﬁ@'&hemt heeRd Ah SRghare the
sane tag or ar be retE!rlevabIe V|althe regi on

B Thg, | BRRR0 G siiag et 38 noiCgHare, B 4 HRURGY i RN P map can
be retri ev;@dl Theldo, hpwgyer Pppatrthdreptir afisicht@eden witto Salnadsiel potiton singding ocat i on
W thin thegd ﬁéﬂ&y,pékceeﬁ‘mnéehfe én@&mt%;%& %’atg'ﬁéﬁuel?&”thle %5’15&8 t%ﬁl ot}lg s&% gge& o the
taglocatlonto yl e an absol ute 'ocat 1 on vmt . 2.6
Taggi ng Scivéfiende WXHW‘&W%EW%?WF&W@*@H&W@“W@TES ar e of interest, both
of whi ch use thewiBGithd riapging rs&eméj&ﬁ&fagsbﬁﬂctﬂaﬁﬂ lc&fperhtﬁbnt\h!hsasﬁ)ﬁﬁtéd o;ala1 The
preferred qodln &lgg e uses. ' otat t$|n(31§:at|n g %} al r

dl SCUSSGd ] ar ne a easusera)eracweeerenﬁ% lﬁseasal(l)s rc cra aepﬁl&tﬁ %6

| ocat i on- i Wi emdrprepridtcagnsne devipe mlsoré\ertﬁmgig ld@a wthec:fhd bwthewnmmgbmxéﬂ:ramr ough
the tag %proﬁﬁ&qgsb@igfﬁgbé’\éehé?atédhﬁthéfi’eﬂﬂgecg sﬁé?rgl on, yields a unique tag

| ocation with t he ion. The ta relatlve Iocatlon of the pen is added
to this tab® IocaPPﬂﬂ"Ef" ANp RAcg DESRRITIONSt | on of the pen within the region.
This in turn isAysdrel emshain@fitf @oduent hOTREd dRcripfiont dies @sant €klabh e to a
user int erlﬁg}ggzgl gnent in the page description associated with the region.
Not only i's e USér interface el ement itself identified, but a I|ocation
relative to the sty nejpageesyficaredasiragbindespriped ekehred PyelsdAt theomest dbetract lengl cat i ng

tags ther efOuRuidat \v;ﬁ@ildsxa hiSthHRRAT btrubdde vEBRL ithaPlleriits 386 Qe Uk SciRE&NwRAt h TN
the zone of a partlggg user interface el epent. NPA092-SG 17 An

obj ect - i ndfiPB&R PHEF'S s{oh i 1 e F g Crsbigh SPREIF B 15 Opfdirderied i user
i nterface priglcé @ ntprintr titea patalacd esge rsizphncban:ccmﬁg)ml apatitulad dskr’st dagle Faeigt on. Al |

the tags if.dhg. %@%gcu%gntss%%&§eﬁrﬁ JERLAE: slﬁgau%] tgrgg,ﬁteietnxng 18 wiper

interface e? enernt em a entl C
i ndi st i nguP SHREFRES be@ﬁO@?}ﬁd Vifiowent lejtSt%gé argdiffgsat frompkosedsepeiated witlhpar t t he
capt ure ofcopfpals@lebitif H&Hknts Rﬁﬁi&larﬂj_hﬁ&e A0 conRANWBES are SYPRAEY. Ehdh@rik@Pt ur e of

a relati Vems? it M roumse(r)lt r!m p ge 1s also gesgn%sé gelpz(i)rzrt]tely, o allow g)put captured through a

particular page instance 830 to be recorded separately from input captured through other instances of

the same page description,

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

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

A document instance 831 corresponds to a formatted document 834. It consists of a set of
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frequency exceeds twi ce the encountered tag frequency, the displacenent
fromone sanpled pen position to the next wwthin a stroke can be

unanbi guously determ ned. Wth either tagging schene, the tags function in
cooperation with associated visual elenents on the netpage as user
interactive elenments in that a user can interact with the printed page
usi ng an appropriate sensing device in order for tag data to be read by the
sensing device and for an appropriatg.response to be generated in the

net page system 1.3 DOCUMENT AND PAGE EESCRIPTIONS A preferred enbodi ment
of a docunent and page description class diagramis shown in Figures 25

and 26. g@ﬁs&%és%aee@v 2 LA M%E 08;3%ag§ dg&%%]' &qhea‘{qma c%{:l eyels. At

t he m)st absStract |eve the docu | efarchycal Structure
whose t er niahpageinginenise d%@emfelg&mmp&me@mmﬁzeﬁ and enqerdythe roky ISP of 8210 such

as text Obiie%éesz,\ pig® Xestaset ¥6lnBt PR b&CdoBumeht TRGRe X Bfidstnts by of PPEE repftGedlOCUMENT
i's prlnted printer with a particular page size and according to a

particul ar™ §1§?°ns scal e factor preference, the docunent is paginated and
ot herw se f or nmat tedge ikstneeabtstd of @ parbitadnire] damenitisstaB@5 830 Ah elerhant ﬂmﬂﬁe cases be

assoct at et i GALEAL nOBEEGEE AR Al LSBN. LLOMLA hO38 aRRECT 21 o

with their ‘corresp on % mn\z%}t% enents, particu e content
obj ect s arf‘éﬁﬂ?f“we@ﬂ?eeﬁ @P‘E a (Eawption P 3P ahich jinecifiscie ﬁlﬁﬂ’a@ la%eemeqﬁa %ﬁlﬂj page is

al so descrihdaack &eRIratRldklemb beabs® W rdcBiddinput afetiHE 8GhetascQhigHAc-AAn Bidhdni CUl ar

page i nstan 0 to be recorded.separat el from i nput captured through
ot her |nsta?13(1:1'(3335‘1%%Sfm’t‘:t’“ﬁt ho?ﬁ‘ﬁ?éf‘ﬁét@%ce%?fﬁuéﬁlbeﬁ “Yhe presence of the nost
abstract docunent tadedalreepeitom Bn staheclpagetdd.erhypriing leleows 344, ufdd elbrgent request

a copy of ﬁs@PQB&é@@&ve%énﬁﬂH& elgganmsféa Eo%ﬂlﬁﬁgﬁggﬁmstahb@bﬁ& %emgpecment S

specific format.  The user may be requesting a rou aprinter with
a di ff er erfYlSHgRens§ vithrag rasse%zaé?ﬁipﬁwée ObJeeoWe% geétlﬂvw eleﬁfet wiateh e
fornmatted sHoauratfecSs,ah inpibd @dnetiB4¢ Rith A AGCoiA@IMAE elahdnoa@s atg&@mpaa@em server

to effici | v. i nter er .acti-ons.,on ar prlnt A
f or mat t ede%gc“xuﬂrlren %f%ﬁfg(‘% S % T dg CHBFQ %& ?rgalt Ve 5EgEM ‘B’?gls’tl ons 5,
each of  vivicetB58.omgndie élp(ﬁemaﬂt§é?t Wﬂifanfaeﬁowcct@dlophnmen‘aﬂwedrem sler®86. Each

formatted @hwmméaa&e@scﬁ@ag}ecaéso a@%‘ﬁo@ﬁ'h%&é@ne 58 on the page. This
defines the active area in c]r;ténts such as hyperlinks and . input

fields. A docurreﬁtpaFer\‘é’ft%Pﬁ%Easg‘S'imégé‘i“F POANs VHigh i Wi Ratreey distitePlt 834, It
consi sts (ﬁapt&cd;@iﬂld}j‘agd\lmg&sS@aﬁ;ﬂ}ytﬁagﬁcﬁlmﬁuaﬂﬁﬁﬁt 830, each of whi ch

corresponds to ay @efge%o%e{ho,ﬂw%mgfeﬂs ap 91 TR dedch page

i nstance 830 describes a si ngl e uni qu page il a??ﬁe Fetor ds t he
page | D 500@#0“1*#&0[1ﬁhemﬂgfafgéeﬁqqslﬁefgemiqqﬁlp@meélelp@enot part of a docunent
instance if4it r e aSeEeNEBwePyY of a page requested

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

The netpage registration server 11 is a server which records relationships between users,
pens, printers, applications and publications, and thereby 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 netpage printers send
netpage input directly to the appropriate page server. The page server interprets any such input

relative to the description of the corresponding page.
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in isolation. A page instance consists of a set of term nal el enent

i nstances 832. An elenent instance only exists if it records

i nstance-specific informati on. Thus, a hyperlink instance exists for a
hyperlink elenent because it records a transaction ID 55 which is specific
to the page instance, and a field instance exists for a field el enent
because it records input specific to the page instance. An el enent

i nstance does not exist, however, for  gtatic elenents such as textflows. A
term nal elenment can be a static elenment 843, a hyperlink el enent 844, a
field elenment 845 or a page server corrmand el enent 846, as shown in Figure
27. A static ele tyl t 8 i at ed
styl e object 8545{8&&t%§%‘ gdvgvre gﬁnolg?lt% %ﬁ%ﬂ anonaés%'gl\({:éfl gltbde%n“&éﬁf)gd t ext
obj ect 855"315‘&%15%@9@%36@16@%#%WQMWWSPPGW] assom ated i mage el enent 856, a

glr aphi ¢ 3'5 clarrent A8BPagdhfidicr 3k gis meﬂeaxbladm@ard&am sys@aléms), §5lzmmgtov¢s@le@ clip
el enent Wi socj at ed vi ect vrs audi o

el enent 852" e\tﬂaﬁeﬁa%ﬂ])gg%o JeBgg FSB g"“? %tpﬁ%] EEEES a“dldﬂgr&ﬁ cglé‘?sl?"ﬂ@“gel enent
853 with amegzisgwed ated script object 860, as shown in Figure 28. A page

i nstance has a bﬁql&ggggygzﬂcaaemeswer%%a\@m&wﬁh&é Gitbedo e nagagé% c[nglAg' tal ink

captured on the page wh does not apply t specific In ement. In
t he pref ericBaecrylisstion S@F‘f“i’él“i ify e licatipn sever a@wtrrwbh%wetwe é@f%@itsae BPagd t h each
page i nst aiaRs. Tlﬁyaéh@aﬂb&dag&taaﬂnseb@npage to be transl ated into Iocatl ons on

the page. 1.4 T NETPAGE NET\QD?;( referr od| men
HEotFage Gi st rfbufe® sifl of Bt Nge P s?iéf?’glsntg) net page

net wor k consi sts set™ot AePpagePage
regi str at i mpuis@rygesush 3 IBMigvwirtdeckind, @é Punchsitiflp netmagd spagrecaa pplcorsatandn  server s

13, netpags %ﬁlﬂoa%ug@mglegeﬁ%; &n%émsaﬂaedﬂ&%mgﬁbm&ﬂés%r@&%la]?mﬁgect ed via
a network 19 such as_the "Internet, as shown in Figure 3. The netga

regi st r at | BEFtisliy @povifed bysneipagseterer. RA itk paicurp iy émf@rl%lﬂ Efﬁ‘§‘i‘ﬁdd’§
users,  pewser 4d A pedeServ@Niah hledlhd Pasica Aittcfikial a redlide Gfgianca Bidh b fictlaye
aut hori zes, ya rloau§ %ugze}%v\ﬁ(slgau gto} \Qﬁg(:)q Serbli @uthenticates users and acts as

. . C
a signing roxy on cated users in application

transacti oh%. | tT'éﬁ'%ﬁiPmE(RNNié% handwrl ting recognition services. As

descri bed above, tR ﬂ%@&g@%ﬂﬁer%g% an SEPINRE wiidh HBdofMeRl Noh BE hSh3L §¥km gl OF Mati on
about page descri t| ons _an delga&ge i nstances. The netpage . network includes

any nunberP 8 THEGE ICBPLALE 8 Ao PIerRyioy E§ﬂ’d§’§ie”&ﬁs aﬁ’ﬂﬂﬂ? g Rfdes. Since
a page semy@rcomcaa e Mtipge Serusievia b Ewbrk wah aede hemee pledly pagerdadiaidance,
clients sugh.as,netpage printers send nelpage input directly to the
appropri ate page server. The page server interprets any such input

relative to the desiciinpideiiy 1l sswEtycotingspaptdRglepagrey. RPABDR: SO A

net page | Ros@ihsiBIperdidert bthRgahefir HAGNBBEncdrheR, @b nftioll ATRNGmputd NRpQY des
| oad- function interactively across space and time with the help of the distributed netpage page servers 10,
independently of particular netpage printers.

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

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

Once the printer has received the complete page layouts and objects that define the

document to be printed, it can print the document.
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bal anci ng of page servers via its ID allocation schenme. A netpage printer
uses the Internet Distributed Name System (DNS), or simlar, to resolve a
net page page ID 50 into the network address of the netpage page server
handl i ng the correspondi ng page instance. A netpage application server 13
is a server which hosts interactive netpage applications. A netpage
publication server 14 is an application server which publishes netpage
docunments to netpage printers. They gpe described in detail in Section 2.
Net page servers can be hosted on a variety of network server platforns from
manuf acturers such as |BM Hew ett-Packard, and Sun. Multiple netpage
servers can run . L nal . lqe r can be
di stributed overQ%H%%L£%§&%%aﬁ%@?%fﬁggﬁgﬁ%g8%1Smﬁggﬁﬁ ¥ﬂ%c %%ﬂ% ty

provi ded birechelt poriinssduplpxod spring prpine reopseetiers GO and pring chainse tufiliatnal M@lyaetb“r ovi ded
by the | D pria@MeisodiehidipoRRage server, can also be provided directly in a
net page appliance such as a net page prlnter in a conputer wor kst ation, or
on a local netwof e Priting Pysess REEFBnPEwpEfRpRiss sirprs TARRTFAIGR Ol PeT Ao PE0% i s an
appllancezmhm@hmmsmﬁ@@magef@@eumﬁﬁ'ﬂhe%meh@@@ﬁmewﬁtkﬁndymﬁmopﬁmmtﬁmﬂetpage
docunent s d.an ripti Each _prin ue printer
I D 62, S?fg?ag‘?%%%né%trqgﬁfg?? %Qﬁr?]ejthgéluqexed l%ﬁ Vi ‘:‘fhgoue et \%\lg’lsi(&ncuq as the

| nt er net , Rrefesprs yhich eapaad.[9ithsn eild el Pags dpagesdn reeirﬁlme Aprshrpnited gith thelenstalionofand

security S(ﬁéﬂdn{h&ﬁshlﬂmlagﬂ-ey@]eatl e menory, the net page printer contains no
user is_concerned, "the network s the

per5|stent stora

comput er". Net pag‘éﬂéers Ifoh?f‘glﬂl?dﬁf’f Iﬁrﬁ”t’@’ﬂlé@i"f’ @8P‘§)1°%1f9rp8§t§ag§b%f‘éé1{ ARAPEEREKA t h t he
hel p of t hiek, ditetghitibutcedetsies pagienpageps erweaf e pde. Alingepeinpheethhye noke
particul ar [ 105 t ei ves subscri bed

net page do%ng%&eﬁ‘?‘g@?ap{gr%mﬁg{ ﬁjélt gggg FII Bgag%%gg&gsga a%etﬂageg 14. Each docunent is
distributed in thdopst ?%Pag"( Pféltef)aﬁfés pesppenstog shegin @f paver Mereusatciadlied tnetaasd | mage

obj ect s vvrplrﬁiarsmplphatoetom& Pagasd SlBaaaa,LgS@ ag@o&@rﬁﬂﬂﬁlnlef!%b&t@ at 10308 | ayout s
are typicall eci ar_subscriber a are 0| tcast to
t he subscrl'g © ands‘ﬁﬁp‘ma\t/?aaSt%nﬁéagggnﬁrsﬁﬁ?w E\RCRN S E émg%:} 5?‘8 'm[?‘ée 8 i mage
obj ects, ome mheS_blt Warh Hantics the dagt tilipg cdbrhey actlaliy ewdd W biint ot deeymegiulzsares ber s,

and so ar e«lsso%l:&"wﬁl%gd&gmﬁuoth%f{pes&)ﬁllngﬁtpsﬁagspe&llbgso?l{eé %@pr L€ appropriate page
servers. The netPage publication server optim zes ( he 'segnent ati on of
document cont ent FEHE @ sheye; tht Retpagesprinior olps dtepram s Bectings prigger- Ii‘-"é‘@%i“\‘?‘irﬁﬁmil he

poi nt cast r@a‘imzﬁuedeﬁmmmah@smei br&ymfpSgenEth&kpl’l nter knows whi ch
mul ticasts, if sten R r has e

conpl ete page | a§§u{ge%% ?thefg]% alr%ede?cﬁ P iny mter q‘?, ngn grl nt ed,
it can pr |hﬂ0wmé1referem@rﬂgureNpA@@ SG

1.5.1 Memjet™ Printheads

The netpage system can operate using printers made with a2 wide range of digital printing
technologies, including thermal inkjet, piezoelectric inkjet, laser electrophotographic, and others.

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

characteristics:

. photographic quality color printing
. high quality text printing

. high reliability

. low printer cost

. low ink cost

. low paper cost

. simple operation

. nearly silent printing

. high printing speed
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20 The printer rasterizes and prints odd and even pages sinmultaneously on
both sides of the sheet. It contains duplexed print engine controllers 760
and print engines utilizing MenjetTM printheads 350 for this purpose. The
printing process consists of two decoupl ed stages: rasterization of page
descriptions, and expansion and printing of page inmages. The raster inage
processor (RIP) consists of one or nore standard DSPs 757 running in
parallel. The dupl exed print engine coptrollers consist of custom
processors which expand, dither and print page inmages in real tineg,
synchroni zed with the operation of the printheads in the print engines.
Printers npt en@ﬁk%%@&%ﬁmhﬁs&@&ﬂﬁ% have the option to print tags using

| R-absorptive bl acl t houg his restricts tags to otherw se enpty
areas of the pag%mmﬂﬂﬁﬁ%%gw such pages have nore linmted functionality

than I R-printed mga&rcanhﬁm@re still cI assed as net pages. A normal netpage
printer prints n age ts o eC|aI|sed net page
printers may pri EIE’Q%WGBCI ?"é“@%é’&?%ﬁ LPra‘T‘Naglé’Z heRedidosy) obes. Each

printer supportsTabmﬁbaspménmmmémnmamemhygﬁcmmmﬁnsmppmnm$mmmmh@m8hsone t ag
tiling schgpkeg m&ﬁn&m@@g B 1o agmeﬁﬁﬁhtewﬂ%gyc d&x@@mﬁ R on b flod B0 611

whi ch describes the tag t ng schene act ual use cunent
becones a@@ﬁdﬁ%%@@yﬁW%HF@H%?“dB@ﬂﬁ@hF“@BM¥H%F“FﬁémﬁﬁéﬂWFHﬁ“§w@@@@lcan be
correctly @ﬂh&rmmaﬂﬁdwdﬁﬁgyrEgﬁeShQM&wth@mgebﬁﬁQQeﬂﬁbﬂtﬁocﬁh@ﬂ&m&ﬂﬁgram

reflectln Lnter-r | at e fornma ntalned y. r tjon server
on thgprB[h t5age nﬁg’?%w prm dlsid: Oér?'t?segs m%fmﬁeﬁ'flengs 30??50 E’ﬁ%f’g ‘i brinter .
| s descri | biragewidth gumdert minted hisi Itrmten siBaltan¢cosly Grintp eyaovwpagentd, fyelost étaeln@ad to

Figures | ﬁﬁgagﬁﬁa;&ga égggbﬁhgagmﬁgmq&gg@ds The net page system can operate
using printers nmade mnt% a w de range of digital prlntlng t echnol ogi es,

i ncl udi ng t her naiths BRjnstelemgt 00 s pREEFRatel; lﬁ?d"'i?f‘ms Jongshy 32 anigtens sty aphi c,
and ot her sof thekdcpmmre;emfeﬁ aru\fodﬂ:d(bﬁlsmmarsutameem antcorpotates EMIBIbiabdte t hat a

net page prj ve .t characteristics: photographic quality
col or prlnf?%g gﬁdaﬁg |ﬁ§&$%§%mbrlntlng high reliability | ow printer

cost | ow i nk cb@prdw@mﬁaé@epm@@sﬂmm@tﬁwhgﬂ@@@nd@ﬁ%hﬂwmeaknylgBJ@mt
Printing nozze chamber 304, the fluidic seal 305, the ink channel rim 306, the lever arm 307, the active

actuator beam pair 308, the passive actuator beam pair 309, the active actuator anchor 310, the
passive actuator anchor 311, and the ink inlet 312.

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

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

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

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

While printing, the printhead CMOS circuitry distributes data from the print engine
controlier to the correct printing element, latches the data, and buffers the data to drive the electrodes
318 of the active actuator beam pair 308. This causes an electrical current to pass through the beam

pair 308 for about one microsecond, resulting in Joule heating. The temperature increase resulting
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hi gh printing speed NPA092-SG 21 sinmultaneous doubl e sided printing
conpact formfactor |ow power consunption No commercially avail able
printing technol ogy has all of these characteristics. To enable to
production of printers with these characteristics, the present applicant
has invented a new print technology, referred to as Menj et TM technol ogy.
Mem et TMis a drop-on-denmand inkjet technology that incorporates pagew dth
printheads fabricated using mcroel ect,,onmechani cal systenms (MEMS)

technol ogy. Figure 17 shows a single printing el ement 300 of a MenjetTM
printhead. The netpage wallprinter incorporates 168960 printing el ements

300 to for 8 ogrl@ Q&tlggodausesoﬂeg&% gmo@ ltj(péxg%[i p!(s' ﬂ%tpggswﬁ :Icmat%r l%'?iﬂl E 09 is

si mul taneouslc}/ t's cyan, and rare |nks as
wel | as pais&e étd’ﬁ%fl nof @‘ﬁ@fi rawamswws%éhffcvece b‘F‘Wéenr}’Fq e et @P@ﬁéﬁtstresoo is

appr oxi mat @ffefenaela lﬁhﬁlly)ﬂ:&)h}e@ by theycadiBevBie€ ERNSE WM El€otrofrin@lYisend Qa‘ruatoh 8se
printing eben n substrate 301 that lporat es

r or rre Sili
CMOS | ogi ¢ gt owa.r{fthesu & IOI%]B Ny, “an 93?35%5 P PRYTE o eottozzéarf Wﬁ’f Maj or
el enent s 03‘04t%e nmzkmhambg 3@4 elmmabogﬁﬁo aiogont pehasiidnehS&6dn Figlre 19(0z2ie rim
303, the iﬂ&@agés%e(ﬁﬁl% ° é%gmklaﬁ Juk wtﬁ'ngzz&%ai antusink lﬂk@lsm&néﬂ@% rim

306, the lever _arm he active actuator beam parr aSSI ve

act uat or B Tai HPZZ%@] 3065 e Vet the, iak gepityay HP Sepeprsiding peoss ﬁfﬁéurfaﬁag
act uat or afedxodhanikd304and the i nk |nI et 312. The active actuator beam pair

308 is mechani cal,| 0|n the t uat or i 309 at the
join 319. Both beaérglslem Ei'rar S ar e bSRLL 5 §d(§ ﬁ’?ﬁ 4 ggaceglolg)@é) AR poi nt s

310 and Sloliglnaihzesﬁmoﬁbs fidst in s bodfak-off efr‘émné BBt 3E’Cfg>m @@L@k 33ib theaazls319 f orm
a canti | evgisdy, 8l 8GR FREE MR, ﬁﬁﬂ&zle@&&nﬂé%ﬂéﬁi@@% thd Aol o8 thd Sr SRS SRl |

part of an arr ay of %)I’I nting el enents 300, including a cross section 315
of a pri nﬁﬂ‘@ 300. The cross section 315 is shown wthout ink, to
clearly show t heFlgllrE]RO sivlvet s@in2nttdf atprifthas 650, i adtgie plider.Shd iemp@nofviad er 301.

Fi g ures 19 ead Qég%ll @@a o%%é 89{8?3? "Xn% 9 FO n?n%% %& ll‘]n%gtlog).g&l eos]:: aentNEor\]’Jnet ™

printing e t'he qui escent po on of the ink
meni scus ﬂ“ﬁm@ﬂqﬂéﬁabt"é Oé%l"ﬁﬁ quleffnmllth%d) Wihengiriating, thoypapsrés mevedpapidlie fixed t he

nozzl e chama@eadhy uﬁtairm&ezizemﬁd ﬁﬁthaad b8 rwskofrﬂ&au@wa partfe 3RMed 30bNe
fluidic seal . 305 forlrre ‘\ge n tp zI e C a}rrber 304 and the ink channel
ri m 306. \ﬁ"ﬁnﬁ“’éﬂﬁ’ﬁ’r"ﬁ?f’rﬁﬁrwﬁeﬁ “g‘r‘i‘lﬁ’ ?‘Fé’ﬁ R Pcuitry distributes data from

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

1.6 The Netpage Pen

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

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

and as a non-marking stylus. The marking aspect, however, is not necessary for using the netpage
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controller to the correct printing elenment, |latches the data, and buffers
the data to drive the electrodes 318 of the active actuator beam pair 308.
This causes an electrical current to pass through the beam pair 308 for
about one m crosecond, resulting in Joule heating. The tenperature increase
resul ting N PA092-SG 22 from Joul e heati ng causes the beampair 308 to
expand. As the passive actuator beampair 309 is not heated, it does not
expand, resulting in a stress differengce between the two beampairs. This
stress difference is partially resolved by the cantilevered end of the

el ectrot hermal bend actuator 320 bending towards the substrate 301. The

| ever arm r §p§|£ t I he

nozzl e ch Qﬁggn LSS%}% novzsjsfsnca guﬁﬂgé’%@%%%%%é@ﬁ Igtgﬁé lﬁ%rgdPealg%ﬁ stﬁ%wﬁerf% Fi gure
19(b) . Thiresistqrdoritbdeastpash ysiemRaddpeswiprepenild A biFigyrei2h Rhogthe pppecgen elpfe nozzl e
302, and Cadgfoh)eefedlity bébkrel BN inSobibkion MRinfaed BUA GRistralisdARZ 21 6n tk b33
prevents the |nk meni scus 316 from spreadi ng across the surface of the
nozzl e chdi¥8 304. As the tenperature of the beam pairs 308 and 309

equal i zes, the abhemtither 8B0s litetapaswitho a inktgage,othe gemddterpingd ity pmitiomlards ai ds i n
the br eak gfluh xidie o ALORKELHILbEOW 4 Ml I2 bl HORELE

chanber, as shown in Figure 19(c). nozzl e chanber 1s refilled by the
action of PiFRreld rlalive tor & fhesshold tod%dl%aﬁé”hﬁ%ﬁl%f‘c% 181y °F| @ﬂ?e% agm a
segnent ofintéragivé Sléchaach B5Age th Be @lidked pﬁglessmg il mé pentnh-,eml oeRBio Reqdst, tdye
printhead s the full w dt f the er, 210 in the
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print head)the%énaﬂpiﬁqﬁﬂimthtm@Vp@ﬁ?ér is m)ved past the fixed printhead in

the direction 352, p-gﬁ'@et%&ttﬁ@;%gtlaﬁa%d BridnAWh @flts me%s&dln%ggabf&agﬁ%% ng

el ements 300, printing the six colors or ty i.nk suppl i y the ink
inlets 3120 "T%ar‘iﬁ'rsﬁ‘“t“@&‘i‘ 21 4gn 17 alfhe ey F‘Féi’é’é’%‘?fﬂ’(el‘i‘é’ b fsepenibatratts fae Ay
oper at i on, computa izl ;es@:maif dle\ﬂﬂ)f relativd 30the Big fradntigcbeehed mdphﬁv@dmtm;dsmdbds ubstrate

301. For 9&9 o &g%ﬁtﬁ"e k§§vn Ogte ohﬁe ep%? ?;%%%%ﬁ@%&%e s1E I%SHreuo% YUl Gha Q) € 331

t hrough whic e ink e nozz mﬂ'ard hol es
331 from %é%ﬁ?%&ebﬂwwlﬁwnp@mﬁ if jinfyerpedy Eiﬁpomohﬂéﬁo e pe isige, e aldlué@ed air is

punped t hruigh rbbRtidiid quitthiSl, Sccddg AP Srinidtd reRfurd18quRZZ] Lot slivighes during
printing. To revent | nk 321 fromdrying, the nozzle guard is sealed while

the print éF° "4l e. 1.6 The Net page Pen The active sensing device of the
net page system i Bentaytoncalativg ten gpagelilcaptwid i series bisgokiet. & strekebediste df 2

control | ergd3fe of tﬁne%%%?tp‘én SRRLNLR e Pl qxﬁ&a?e%y %1 Beéx%x%ﬁ SJeﬁ}gn& BBFlet:d W“ a page

via an ima sensor e I mge sensor 1s evi ce pr ovi d
with an aﬂ%“r%‘iﬁf?‘l“é‘ﬂéeﬂflwlet’e&' AtsBOKS dsratfp tag%eéuwhﬁgpaga@ Wt she pppee Visngvarteed

wavel engt hige IB&hdﬂ%Gihich&ﬂddrﬂonﬂ]ﬂlbﬁcuﬁlﬁﬁlﬁésl is h@le@hsmmetnb@mﬁmsmemokes able to sense
when t he nIbISEn contact with th ble to sense

tags at a suffict é:hn tnet?ag% nt has a current se?ectlonaS(ig assoclated wx% 1P a owmg e user to
perform copy and paste operations etc. The selection is timestamped to allow the system to discard it
after a defined time period. The current selection describes a region of a page instance. It consists of
the most recent digital ink stroke captured through the pen relative to the background area of the page.
1t is interpreted in an application-specific manner once it is submitted to an application via a selection
hyperlink activation.

Each pen has a current nib 824. This is the nib last notified by the pen to the system. In the
case of the default netpage pen described above, either the marking black ink nib or the non-marking
stylus nib is current. Each pen also has a current nib style 825. This is the nib style last associated
with the pen by an application, e.g. in response to the user selecting a color from a palette. The default
nib style is the nib style associated with the current nib. Strokes captured through a pen are tagged
with the current nib style. When the strokes are subsequently reproduced, they are reproduced in the

nib style with which they are tagged.
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capture human handwiting (i.e. at 200 dpi or greater and 100 Hz or
faster). Information captured by the pen is encrypted and wirelessly
transmitted to the printer (or base station), the printer or base station
interpreting the data with respect to the (known) page structure. The
preferred enbodi nent of the netpage pen operates both as a normal marking
ink pen and as a non-marking stylus. The marki ng aspect, however, is not
necessary for using the netpage NPA092;SG 23 system as a browsi ng system
such as when it is used as an Internet interface. Each netpage pen is

regi stered with the netpage system and has a unique pen ID 61. Figure 23
shows the net pagemelr @edsdis HLALBELS & ke Ghih Wi 8 Rhithfithd Bh Gt On

mai ntained by a registration server on the netpa ei t her
nib is in Baspes\iist Anlige ekl aYfesn ﬂi!et@nﬁ@ﬁ to decednd peoke reﬂ%wep@sthet Pagh iand

ori ent at i ofoniegtadll ladiRatésQis tbreor PBEIR . WHER €he pebsubSedd il acdvag ats@old figke® tBensor,
and the force. on tta%} r!ilctwawsm“okntjﬁbpret ed relative to a threshold to

i ndi cat e WHET her e yp en " down". This allows a interactive

el enent on the pagemtnge @f@apﬂm:d S@rkledis rﬁvreém@s@hﬁghwﬂiﬁtatihlefownherha@ foi n order
Lo requestie gigia exch&E@Bf@H:ﬁQ& ahd %hﬁutﬂgtfﬁp&lﬁne F&Hgﬁ;ﬁcﬁ{ U Rrilifde adaOoCe 1S
captured as a continuous value to allow, say, the full dynamcs of a

si gnat ur e fereyErififatonef dggetuighie pen deternmines the position and orientation
of its nib on the&hdyeh pageleds ynd m@hﬁg@tdlmktdthendpﬂéerpaxﬁt&dnesm&ifahgﬂram area
193 of th in t MeIR |t _decaodes arest tag and
conput es '?I H’garg%stf anétlr%ggﬁmgl& ﬁ)g’?wiﬁ a?|p\r}‘éa dsﬁcmﬁ’ag‘?f)arcoe%z 4 ef%éeénr ved

per spect i v@nﬁlil@lobrbtltllbﬁﬁ“’%hﬂlts}iﬁéOﬂﬁmgleévwfagw@mﬁumwmmﬂgeoﬂ@try of the pen

optics. At hOUgh%@lﬁm@&%hstdu%tr&@§QM-&hﬁﬁu Sffets Rtk 3k iR¥malfendBWHiBECAUS €
the tag den5|t nversel%%ﬁo ortional to the tag size, the

adj ust ed E)§| ?8%%&??%30 CopE Lo XCERT RY 't A AR
resol uti orraﬁgeqiupne*dr ft ounsfeus enyrbafigednigitalinid t i ng  recognition. Pen actions
(elative Lo a nehRanendl RyGaRl bedy SR ATHAES Blnebiolife ofh AlALKE
consists of a uence of time-sta ositions on the page,
i nitiated "{paags ﬁéth WoRiRercARd i B dctEetipit dt éaage ymm’@ﬁ@als@yéewa@m RS®rS up
event. A SdomekGeatis WihSOmy fg@ad: tdet N t he page I D 50 of the netpage whenever
the page ID change i.ch, under normal. gi.rcumstance S, .,a
comencenent of fq%ree egrfwwgflﬂnﬁﬁé?ﬂgﬁ% g“%ér‘i“ﬁ%é“é“@d?ﬁ%ﬂ?““@fo&ﬁ n 826
associ at edrefpietch to Kigurea B kool ng t he user to perform copy and paste operations
etc. The sgfecti Qprhée IidkaSh@Ped to allow the systemto discard it after
a defined tine period. The current selection describes a region of a page
i nstance. |t con&iedeigagsprintgr AR rsives dala sedatipe tp gfokafron tigpea P lowhen baprais ed
t hr ough t hgedne Bucked withi a\tﬁtpig@ 1ihe c&ﬁ@kﬁmlﬂd ta'gﬁ ea raf bj‘; {hepdaa@ax it is bibed koS
ot e S P BRA] GALLTLERE Sl e TR BAES e BRI 1 10 o
associated interactive element to be determined and an md1cat10n of the relative positioning of the pen

relative to the page to be obtained. The indicating data is transmitted to the printer, where it resolves,
via the DNS, the page ID 50 of the stroke into the network address of the netpage page server 10
which maintains the corresponding page instance 830, It then transmits the stroke to the page server.
If the page was recently identified in an earlier stroke, then the printer may already have the address
of the relevant page server in its cache, Each netpage consists of a compact page layout maintained
persistently by a netpage page server (see below). The page layout refers to objecis such as images,
fonts and pieces of text, typically stored elsewhere on the netpage network.

When the page server receives the stroke from the pen, it retrieves the page description to
which the stroke applies, and determines which element of the page description the stroke intersects.
It is then able to interpret the stroke in the context of the type of the relevant element.

A “click” is a stroke where the distance and time between the pen down position and the
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Each pen has a current nib 824. This is the nib last notified by the pen to
the system In the case of the default netpage pen descri bed above, either
the marking black ink nib or the non-marking stylus nib is current. Each
pen al so has a current nib style 825. This is the nib style | ast associ ated
with the pen by an application, e.g. in response to the user selecting a
color froma palette. The default nib style is the nib style associated
with the current nib. Strokes capturedsthrough a pen are tagged wth the
current nib style. Wen the strokes are subsequently reproduced, they are
reproduced in the nib style wth which they are tagged. NPA092-SG 24
Whenever téaﬁse@ﬁapensup%&émmﬁ,aﬁ&@sms&m%amgﬁmam R ol o 1§ac&\%{(1,dben il

conmuni cat e y l ashes 1ts "online

to decode %IC%WPWéfeﬂ@{ea% fligle totbg aqtippedpang accordingly, r?ﬂ??é‘ﬁts“éﬂkF fsygnare% .Tb%ﬁa@ge its
"error" LEaphefion] fieh & MsidphiC CRRNS rdpitediemdichitdd Gy te Bt TkSpohlsatimeped ® t he
page, it rmﬂell:gﬁarlly activates its "ok" LED. A sequence of captured strokes
is referre(ﬁ’ toas digital ink. Digital ink forns the basis for the digital
exchange of dr awilhegsaramg kndhefinbt dlamgnts in@meiprek paze deseripogm hpedinks ghd form

handwri t i nﬂaldsﬁﬁﬁt JhB[lgh a¥5Hni 3R cé&@ﬁsb trlggtﬁntﬂe iv&Hon St o8 Qs@&cﬁfe@ﬁypegﬂﬁ@ pen is

W rel ess and transmits digital ink to the netpage printer via a short-range
radio |ink1TheH¥Pesilsi tted digital ink is encrypted for privacy and
security and packeypeard isfa@ican b soriing @ inessiige &uSEh@Sdpplivatidajtind tyPicall waysa f | ushed
on a pen-u nt _t nsure tinmely handling in the printer. Wen the pen is
out-of-ra nn% %Sponse?ntgetml;éa%esy\armers digital ink in internal nenory, which
has a capaci ty ofr Wﬂktwelﬂﬁ&%’ém@shﬁe# the @prilication Uk which tandles acigptionWiethe t he pen

is once agghsi atll‘}]kfib 54@@&@@9&&@&9@9%@@ thb Lpptlgaa&sine‘mas ﬁauxre@tﬁa Ghiggl digital
ink. A pen can registered with any numb printers, but ecause al |

state datafels gem i in t Pagess SRRt %ﬂ&adlé‘r“amaheo‘}w% KEPUBr 9 3t i s
| argel 'y i ndesriptionadhictvsiugH when thi tgperlink pareroidsd as@ GavoRitadrespiiehrs i thid vsdd’s distogny

particul ar%@@%ﬁ%ﬁ&sw&aﬁh@ﬁwﬂgﬁ% the pen is described in greater

detail in ow, Wt e to Figures 8 to 10. 1.7 NETPAGE
| NTERACTI ON The ﬁ@frpaglémﬁlmknrﬁéﬁmem e e viemerdwnd ¥ alamst frgat epplicasier oke from

Ejhe pgn ?-Os'bﬁb!w}@fé o'hhﬁ n&Q&kj 'lfh(e::j aﬂ)ﬁ@doril%diad'ﬁti@f WGh _aM‘Ii_&alﬂo@IDr@:[ 488 aﬂphcaﬁ&ﬁ coded
ata 3 o et |s ad by, t nitigused to execute a
ovamans . BlERA R iy il DS Rl TS s e bt Ry Ep G T | Poul ar
page and &8sfowi lazbfehhks BitSeand c¢lictien lepelingni64t & shremde Figurerd M adteserad hpardinkndi cat i on

of the relaf iNenRASkddhQNbNGinkl dbhGeRaR ma{ g&a& g@sl at&efa&@emg&ve} Q D6
obtained. The indicating data is transm printer, where it

resol ves, Disrlipksphanitpecorespanding dom |tq3hmplefﬁtmfl rfesel;:ﬁtroe k@eﬁhﬁ‘f whrpifsdhesaraibr k
addr ess Of sclefiRn abPHIRatPAJEhS Afréi KeldkBon contains a single-word piece of text, for example,

the application may return a single-page document giving the word’s meaning within the context in

which it appears, or a translation into a different langnage. Each hyperlink type is characierized by
what information is submitted to the application.

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

The system includes the pen’s current selection 826 in a selection hyperlink activation,
The system includes the content of the associated form instance 868 in a form hyperlink activation,
although if the hyperlink has its “submit delta” attribute set, only input since the last form submission
is included. The system includes an effective return path in all hyperlink activations,

A hyperlinked group 866 is a group element 838 which has an associated hyperlink, as
shown in Figure 31. When input occurs through any field clement in the group, the hyperlink 844
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whi ch mai ntains the correspondi ng page instance 830. It then transmts the
stroke to the page server. |If the page was recently identified in an
earlier stroke, then the printer may al ready have the address of the

rel evant page server in its cache. Each netpage consists of a conpact page
| ayout mai ntained persistently by a netpage page server (see below). The
page | ayout refers to objects such as inmages, fonts and pieces of text,
typically stored el sewhere on the netpgge network. \Wen the page server
receives the stroke fromthe pen, it retrieves the page description to

whi ch the stroke applies, and determ nes which el enent of the page

descripti Oz@sotngt@d W %eg{&uptlﬁ 50?1@59 e . ey})érlulkgd %1}3 caﬂqje%séqu aFEE)LQ{(p ) Erhfllbe stroke

in the context of evant elene I'S a stroke
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acti vat ed,” 80 “at&or onger Aor & of a
pen actlonumguch as a sloppy C|ICk, to reglster is indicated by the | ack
of responsgrbrongi b pen's "ok" LED There are two kinds of input elenents
i n a netpage page description: erlinks and form fields. Input through a
formfield can afrdgymideft '&géﬁolkﬁ@na selotyd, fnp dields ussdhtocantuse ¢ slasd SHPHBPY k.

1. 7.1 HypetfdobdhleSrifediptiagd AMbmi sows SBENS subhit S8 b paraiBES BYR applicatiod €MDt €
appllcatlon and t |caII elicits a printed response in the netpage
system Afﬁyperql%%P%Pg%% £°8%% identifies the application 71 which handl es
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i nclude the user's ap‘;‘;1 ication alias |D nk activation, and

a descri ptiash WiFd frsiecey, $Qahighepreppad %%ﬁ??ﬂﬁm?§5y§8%@%@6“&?dh“#hvorlte
Or appear Sindtancet 1@ anl 88dciated Vhlsd &1y whosd bype appeds i i typk @frian orhsdingdficdr am i s

shown in Fi e W!ﬁ i ryver. sends a
r equest toéleg}r%ﬁta%%ﬁ??%atl grr]e%orﬂé’ wh“ Y é’ 0psénl %&e n%%ﬁ%ﬂlf(&meflﬁég%gg“ﬂ%% arron is
i dent i f i edndsyprinted appseiscBe ffoom cledggram HepvnpieFignsi2i cation ID is resolved in
the normal way Vianithe ikdiSe hieEfusdd7e Wthian aRichbPRRth& e WREE hithK Fozgener al

hyper!inks . 863, f rm hyperl.inks 865, sel i on _hyper]inks 864, as
Dt | S ii UL ke B0 Sel el con SUREr Lake B0l 2

| i nked docGipmehts, fox@rbems sbmjkd/orge graf itasupmisfioarhgmedakd las Bees attivadd, unkes§ or m
hyper i nk 00l fi% hmfs “%Mt%é@oﬂgfbfﬂgseft %M&c sv&}m{lén%%k&ﬂwof% ;%hcﬁct' on
hyperlink submts the current ection to the app |cat|on e current
sel ecti on fegnfest ﬁgmar dpligledotigrer Imeand: '6ff°“[néﬁlt"es Visp the igp e &

applicati Qiatxﬂ%’&)(ceécﬁtﬂlél’f&mas Heargh eifeﬁﬁgemlewrtaﬁltls gdt1v¢ rﬂgmtnkpet mme@ mmani ng

W thin th co t tran di fferent
| anguage. ci/nbl Sl 1o ismtag:/twg xslmss C uel I‘%Ie %}e %und ﬁelé‘ §§3 OPind re}evan{a page

mstancc ‘When the form i$ active or frozen, form submission is allowed. Any attempt to submit a

form when the form is not active or frozen is rejected, and instead elicits an form status report.

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

All input is captured as digital ink. Digital ink 873 consists of a set of timestamped stroke
groups 874, sach of which consists of a set of styled strokes 875. Each stroke consists of a set of
timestamped pen positions 876, each of which also includes pen orientation and nib force. The digital
ink class diagram is shown in Figure 33.

A field element 845 can be a checkbox field 877, a text field 878, a drawing field 879, or a
signature field 880. The field element class diagram is shown in Figure 34. Any digital ink captured in
a field’s zone 58 is assigned to the field.
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what information is submtted to the application. The corresponding
hyperlink instance 862 records a transaction ID 55 which can be specific
to the page instance on which the hyperlink instance appears. The
transaction ID can identify wuser-specific data to the application, for
exanpl e a "shopping cart” of pending purchases nmaintained by a purchasing
application on behalf of the user. The systemincludes the pen's current

sel ection 826 in a selection hyperlink,activation. The systemincludes the
content of the associ ated forn1|nstance 868 in a form hyperlink activation,
al though if the hyperlink has its "subnmit delta" attribute set, only input

since the last fqr g§§ ap

ef fective returngcmg%lgrrf%% %Qﬁassbé éldrqf%%gsg?/ea%?gaﬁ?m’iﬁr?lﬁﬁs group 866
is agr oup(aétFlePrelﬁfs e@akwﬁ%ﬁg%@cmpwem ﬁ*@féaoxrfgﬂéérzmewsesasrue sisvh i n

Fi gure 31.be\dkiied thpeticl@S@ies t hrough any field elenment in the gr oup, the
hyperlink 844 N PA%OEQ%_ é(ﬁ 26 associ ted W actiyvate

hyper | i nked group €an use%fsqtmateas%‘to &]luﬁtgggﬁyﬁé’r‘?luhglgmﬁgﬁaﬁyodl‘ giig a field
such as a @beckboxtext fitlds ame ad mpmp@allysediertddrio earyiumbtd lemwititdretostishsubm t

delta” athp 'tﬁélééx‘?ls%s:gﬁedf@[tH‘ﬁQM’Q%Jlé Blﬁme ‘h&d@ﬁt‘%& 'réiﬁgnﬁﬁms'w%ﬂ%lérslo&P{%e to an
application. It can therefore be used Etéort board
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el enent  838gilallint HBuAlQ Q}H%El&nu@ 8E-Ldmb¥% aut!)ﬁlate;lus, lvéfﬁits@m €0 B RSidRasel  Of

termnal field el errent form i nstance represents a printed
i nstance off® "Fppfite nep a&‘bﬁ&‘ﬁ’éﬂﬂ &egnagyre of the gpntegy Offﬂi‘eefP’Ei“ iyl thedelddspsrtihi ch
COr r espondgehdatédnamd hisizhed te the Melts a8« Thodigitah @grhbrfens gdnarat lflsh@hld: peil asfance has

an associ 3&{%&{6 %/ ?}eiﬂ% k§}7 i]pecimg B E%'y %ﬁ?nd\ﬁ'ﬁ §%§r§ fmtmh Bt :i% E‘»)Ena%re ven ation is

cor r espond ement ue reco nput rough a
parti cul arw%qunﬂﬁ%&d fse frr prgplgridamondoneR. aphp.durghe. oheonentio Signsruee Yarifieptien

net pages. ahBevdier 1RmGh@ass: JiT8YE@EoF e SAHOWPares HebEhiion, 328122E86H, {989 nid nst ance
ch, i ndi cat es et her th formis active, frozen

has a statu
subnitted, co{?tSTt%O%S’mfe?{f)Weé‘H‘“‘W"fﬂ&?fiﬁ?‘ir%“ éf:effi “when first printed. A form
becones frozen ondeidielemies is lsddgméds “hildér rapmitlvedowre & ddbmfidd daheainioes one of its

submi ssi on, hynerl gaigonwggtaﬁae&e acyéahﬁgﬁ 4l 5o ok aasta&atéa Avhihd\niddgs 11

"submt delta” attrib orm econes vol d when e user 1 nvokes a
voi d f or nipclydediahedosmdpty pheg hisiferm gerdeitingtha fiskddesvaiidand. A f orm expi res when
the tine the forradiag’ oLekAhds afkh biBikeXeRedSndichigg HOsHRh, Sanshe 6¢ fetopllzdainf et i me.

Wil e the tfor%arﬁre‘lds.s active, forminput is allowed. |nput

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

Digital ink, as already stated, consists of a sequence of strokes. Any stroke which starts in
a particular element’s zone is appended to that element’s digital ink stream, ready for interpretation.
Any siroke not appended to an object’s digital ink stream is appended to the background field’s
digital ink stream.

Digital ink captured in the background field is interpreted as a selection gesture.
Circumscription of one or more objects is generally interpreted as a selection of the circumscribed

objects, although the actual interpretation is application-specific.
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level for forms which fail certain application-specific consistency checks. As an extension to this, the

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

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

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

filled-in fields outside of those fields.

Figure 38 shows a flowchart of the process of handling pen input relative to a netpage. The

process consists of receiving (at 884} a stroke from the pen; identifying (at 885) the page instance §30

to which the page ID 50 in the stroke refers; retrieving (at 886) the page description 5; identifying (at

887) a formatted element 839 whose zone 58 the stroke intersects; determining (at 888) whether the

formatted element corresponds to a field element, and if so appending (at 892) the received stroke to
the digital ink of the field value 871, interpreting (at 893) the accumulated digital ink of the field, and
determining (at 894) whether the field is part of a hyperlinked group 866 and if so activating (at 895)
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included in the formdata when the formcontaining the field is submtted.
"Editing" commands, such as strike-throughs indicating deletion, can al so
be recognized in formfields. Because the handwiting recognition

al gorithmworks "online" (i.e. with access to the dynam cs of the pen
novenent), rather than "offline"” (i.e. with access only to a bitmap of pen
mar ki ngs), it can recogni ze run-on discretely-witten characters with

rel atively high accuracy, wthout a wgiter-dependent training phase. A
writer-dependent nodel of handwiting is automatically generated over
time, however, and can be generated up-front if necessary, Digital ink, as

al ready stgt %gmézéanmﬁ]ﬁk Oiueﬁatﬁfggucmﬁﬁmf?g || (B 50K o SHERHR g@a starts

in a particula el emrent S zZone IS ap to t Ital ink
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i nt er pr et edleaisn &G%megmmnenoésmahlexmdbmmmtb@@hweobj ects, although the
actual ‘i nterpret gLl 0Rsd SodPPhdefdd hARRPEGeh 863 m'\&afﬁQc%?s Sﬁ(gdnzlﬁ F?E%ﬁ}%b% 2

sunmari ses these vari ous pen | nteractions wth a net age.
Sunmary of "sErfhs mw%fhdegﬁgl i @ffp fpldhis ipearyeledaaspadinery qf Me}ic fheon
Hyperli I’lkqﬁ&&d‘sab@sh @k&mﬁhmg &t BOG) Whéther aR[HeidGak lc&acbliom@tl R StHeiktthd Orm t o

applicatio tlon S electi.on to Ilcatlo For

fi el dCheck xAn e reselils o8 ec'll(fﬂr uem?o ¥ BgPng,E nd?/vr‘rlu? g n\f‘etllgt[d §Gital ink
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of form assig ‘%‘ﬁ ture to field neC rcunmscriptionssign digital
ink to cu rtP“ecr‘?P"egféiI cé’(?lf‘iteé Ierp e 891 vang WEPW%’(Y ‘il’r’émalm%ﬁa? gé’ﬁ)(“’k@@?réli‘?tﬁe@r‘ls ¥ or each
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t he backgr P n.i e L@ B NACEL V] ti meout
to ensure h%llﬂe dlth(e: a%lr)cgmat% ﬁlst?aﬁ cre:at1§g (ﬁ! Q‘)r qq&?‘af g%atur%‘ L' Salehed ott e

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 duplicaie form command
909, a reset form command 910, a get form status command 911, a duplicate page command 912, a
reset page command 913, a get page status command 914, a duplicate document command 915, a
reset document command 916, or a get document status command 917, as shown in Figure 39.

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

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

nvolved in producing a new form instance. A button requesting a new form instance is therefore
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The raw digital ink captured in every field is retained on the netpage page
server and is optionally transmtted with the formdata when the formis
submitted to the application. This allows the application to interrogate
the raw digital ink should it suspect the original conversion, such as the
conversion of handwitten text. This can, for exanple, involve human
intervention at the application Ilevel for forns which fail certain

appl i cation-specific consistency checkg. As an extension to this, the
entire background area of a formcan be designated as a drawing field. The
application can then decide, on the basis of the presence of digital ink
outside thg,; ﬁ%bﬁh&m%%?$ﬂém“ the form to route the formto a human
operator, On the assunption that the user may have indicated anendnents to
the filled-in fi‘*é\u%at%mgsﬁwaaﬂ Profitsee? pringsp gepy of thy gpresmadingrregiingantd owc har t
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i el
866 and i f* S0 a tll|Sﬁfg1 {'ofmség 51tawp9mgg?§g 29 the associ ated hyperli nk;
alternatively de‘ﬂ@rlmpmed‘@O(“é{Gh 889)s whethaertpiche Yellnestcatid efite agymlicate
corr espondsed r@ndhyperl i nk el enent and if so activating (at 895) the
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t he bac kgrtmmdmfei foing i.8 33chedkmatk apRys RYa taddar8 Shgckdidile griire bnderekt $f>1feﬂ'k€s to the

current f §§ Rl

regi strat ﬁgﬂr??eg%%t\?(g}h%%ﬁuﬁﬁéﬂ%g&%ﬁg%lg%dl{at rf%mff” %grt%rgactc e aréj?od 893 in
t he procesy askwsiaid erapbiringjenties geessiulyimaptere ydicaierunul ated digital ink of a
field is inter prﬁtd%dxcﬁ@ﬁdéﬁtﬁgnﬂ@xxﬁr@n&-ﬂi&lu&ey Reradd Joﬂeofftﬁe%[)gespo;hlﬁ%(ddaﬁj&ﬁﬁss
consi sts aof det erm n 4 1896%g whet%{i thhg field is ac boxégnd (at
897 whet HEYRE poketag e palids ey AR SO 1 908 Js 4B i g
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and assi gﬁ}lwgf( lg‘fntlgﬁlg}y tllen]@nalcmefltaqelegﬁog ﬁ'g)(e{,l?l@l qnghe page containing the command.

This allows a menu of page server commands to be printed. If the target page doesn’t contain a page

=
=

server command element for the designated page server command, then the command is ignored.

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

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

page scrver command has its “on selected” attribute set.
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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 docunent instances. A page server comrand 907 can be a
void form command 908, a duplicate formcomand 909, a reset form conmmand
910, a get formstatus command 911, a duplicate page command 912, a reset
page conmand 913, a get page status command 914, a duplicate docunent
command 915, a reset docunment command;916, or a get docunent status
command 917, as shown in Figure 39. A void form command voi ds the
corresponding forminstance. A duplicate formcomand voids the
correspondj pg fo | produces an active printed copy of the
current fgdr'?n inéiﬂg’ﬁ%@%ﬂ?ﬁﬁ??ﬂf%ﬂ\ﬁ/%sues preserved. The co%/ contai ns the
sanme hyperlink tafisaeferghfompgadaeppgs is pintagi widh the setpdecsligeq & the bottom to

i ndi sti nguhshabhe ifis @Mebdae R hGérbra had iBediliva PRbrEATTHE Togo Msé 83€4s of LpyM command
voi ds theb (t:tor!:urgﬁ?dpondi ng for inst(%?ce and_t hen Brﬁglducesf an_a tive printed
copy of th&E FPTHEFRNEERIF 1920 PPEFY o ey obLe Breg daPaes oT A 1ge: " B st at us
comand prioduces ca@y pf kntngd forapdud in G cdshef astcatedscumbnt tsind as coketes@opal ng form
instance, gNGLUAHRE NOQLRMR AaNetildising il 1t was printed, for whomit was
printed, and the formstatus of the forniinstance. Since a form hyperlink

i nst ance cont ai n¥teadefapl sadepaee ropy Bmctiords bapfed dmetydly thraslerast tépags Mol ved i n
produci ng sArveresietia cipy fncdoad B Ehanded ik tea6pd Btitoh B @ppligisbd. Or M i nst ance is
therefore MAOQZ-&%&QPE\\{ iEﬁaI ly inplemented as a hyperlink. A duplicate
page conmarid proHuces a printed copy of the correspondi ng page instance
with the backgr olwudbréféretl embodimgs, the pegapeidier Haf a tilpde huagpdabelndt Helpis Waierf or m or
is part of,ash@lefist dabor infilRlib £ al-RaRage command is interpreted as a
duplicate formcommand. "A reset page command produces a printed copy of
the correspondi rfYSEGENEHOPSHIB with t he background field val ue discarded.
| f the page contseindsfminfefiomuiibldss part of a form then the reset page
command is, int ertgr_gge?ﬁiel as a reset form comand. A get page status conmand
produces a printéd reparton the status of the corresponding page

i nst ance, * ncl udiopgpenitfencimmsiepshed it, when it was printed, for whomit was

printed, and thegsi-al kg ne@adk &k it contains or is part of. The netpage
| ogo whi ch appears on every netpage is usually associated with a duplicate

page el ement. W& halp gisgperrevifles afficachical reagual ol dsiube PERESYEF ™Y al ues
preserved, fi el dThabti@snt@imetiop efiifthdesthe thild@ing fidatiohsre form i.e. a checkmark
appears as, a stgpglgparcg checkmark graphic, and text appears as typeset text.

Only drawi ngs a &gWatur%’gm%lppear intheir original form with a

si gnat ur e *acconpni adpan copy of a form
. print the status of a document

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

The netpage network directory allows the user to navigate the hierarchy of publications
and services on the network. As an aliernative, the user can call the netpage network “900” number
“yellow pages” and speak to a human operator. The operator can locate the desired document and
route it to the nser’s printer. Depending on the document type, the publisher or the user pays the small
“yellow pages” service fee.

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

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

personalization mechanisms in the netpape system. Although news is often used in the limited sense
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by a standard graphic indicating successful signature verification. A
dupl i cate docunent command produces a printed copy of the correspondi ng
docunment instance with background field val ues preserved. |If the docunent
contains any forns, then the duplicate docunment conmand duplicates the
forms in the sane way a duplicate form conmand does. A reset docunent
command produces a printed copy of the correspondi ng docunent instance with
background field val ues discarded. |If sthe docunent contains any forns, then
the reset document command resets the fornms in the sane way a reset form
comand does. A get document status command produces a printed report on
the stat uSoQlubdi £REMERAOAAR, HOGIER Lol haRGEn el itdlagg  who publ i shed
it, when it rinted om printed, and the status of any
forms it cont al n&a the fetpage Spsfé"@‘ét%ee?%‘?al é@‘?ﬁ?ﬁﬁ’éﬂ @e"aé‘f?ﬂ%g éedyof atevs bute i s
set, then ﬁubm;amnnarp&s@aawh@@ ﬂlfferelit hig:clpaiges. nderealtohme&mbm it Ipasdaaﬁecs current
rsrglnﬁcfj:‘ Ogar g'(;[rs earre]:adgrns éxa]?cn aé% ed cp nnﬁbcl %Pt;fneg ks ereirqm a e% TFljleé1 6 V%]&%.lgé ﬁwf a
contain a qwafg@lsr@emrvlepd@mmglthete@dvéﬂlocahtyranddmogi@mognat ed page server
command, then theneeHriBRsdanzan €d. An application can provide
appllcatlon speci fic handling by enbedding the rel evant page server
command el ement Privbserigrsan SRR RERyo Kirdpbrews Frurcss dasedist debiver B publicadianst he
hyper | i nk @a8s@ed ahiedlivewnédd denshwhdy hdwa lpemhcgfroﬁwm ﬁ@t&gﬂéd 5n|ﬂ&ﬂltdaN:@CthH| ng the
age server age_server t is dden its
Phlgdden" a?Pfsg%U?ewslsgcaggtag ﬂ?gﬁeﬁaddi it confra 4 neds 3@& Ent” ]c’jyoe Specé‘{’zefiuave an i nput
zone on a jsagetonTews @uldlaﬁrﬂlm@ttym@lhamcspamde@ iilifi@nel toysHagersaand pevemagakinesc an,

hovever, b@nl@ﬁéﬁs!@éaﬁﬂcaﬂb@mﬁy&ﬁﬁ%n&l%%ﬁ& nERTEER Rm & RRARAAGEE, b Burdoriiryf £7 €Nt
page, i f t la&cegm e server_command has its "on selected" attri bute set.

NPAQ092- SG THRNRES FieAT URed vpdneeredS ¢ v preferred form each
net page i s pri nt €k wiphde mﬂﬁatmtsﬁ&geuﬂp(ig;(]:heapubhd%ﬁonbﬁteﬂl&ﬂmb@ pubhdiic@abe that it

S a netpagh And. LARLALE'P ARl MELAGHL 4§ RASRE k| G8ee €l AR SO act s

as a copy utton es pressing-t Huces a copy of the
page. |n theaiingel ngvs dreqrgrsplpetadfaecy by @ﬁreacfyr,cﬂmf%@ issable dipplacs fadvetiigingent i r e
form And ﬂa&sbmwﬁaﬁ%M@hﬁ%Qm@ngj@Wnt such as a t| cket or coupon,

t he button eIiC|1nrs E Elba atg{q@note or ac{vrtlsm g The defaul t

si ngl e- page copy {FUREYTE B P SR PFIBY Ot Y SPIPIE B hge page
server. Speblicationg eplcrdatingcipecmelizad erdrantiéagid Thyredultink dailg cdidves ére)gmteblaﬁd on to an
appl i cat i WbundhogbintdSs WEHEncSREEM ik gm@)uprpﬂb@r@ b Qhoqgspo%ﬂ{ bex &Jgiem&et page

printer has a single presse Cits a
si ngl e pagbfemt pEEsY %fartﬁd’y sqlqqtinediersy” daﬂyguéhcefsonwd & ‘i‘fﬁt@Fﬂ‘égnth%ct i on

For each publication, the reader optionally selects specific sections. Some sections appear

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

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

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

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

a small mumber of longer articles. Each article is ideally written (or edited) in both short and long
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status of printer consunables top-1evel help nenu docunent function nenu
top-1 evel netpage network directory The hel p nmenu provides a hierarchical
manual on how to use the netpage system The docunment function nenu

i ncludes the following 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 then touching any page of the
docunent. The status of a docunent indicates who published it and when, to
whomit was delivered, and to whom and when it was subsequently submi tted
as a form The netpage network directory allows the user to navigate the

hi erar chy Q;nlsw+ﬂoﬁ%§p9&(§‘enc(,and services on the network. As an alternative,

t he user can call the netpage network "900" nunber "yell ow pages" and
speak to a hunman’®peramsy alsqhe Woirer (gt eskted dhdiffesen persipido geish faegxriefedimrent and
r oglt e |h t tdaplﬁdﬁ&txbkﬁ&fthe&eddéd ok @d’amplD&sRﬂMe&E&lcEHﬂ staftBadGIRC WRRIAL, mya?mpm;} e hel
publisher or.th ) ow pa grvice e help
page i s obViousl Seleczeﬁaﬁcgi%%ﬁb‘f e cgfa%a@e of %/F‘?f“%F caflgpegfﬁ'aﬁ) I8 T%agﬁr‘iﬂﬁ{i:‘ APH this
case the pr@pdeme'b\fdrﬂighbmlpscallngt and the user can request renote diagnhosis

over the net or kayZuRRESENLLZED RYBLLEATL ONMPDEL bl G fOlhawig

description, news is used as a canonical publication exanp
per sonal i &t HIEAeE A 455oL Wgtimen By Pf‘éa“ﬁébt%ggée’@?%dt‘éﬂqfel&YaPWG’EF@?Peﬁe‘ﬂB“‘?@ of ten
used in tfwdeklsm&:ﬁds;ﬁmsleum%sﬁ@rﬁas eliid@ws paper and newsmagazi ne news,

the intended sco resent. c t iswd net e system
the editorial coir31 secn ns wtl}a'ephs appr?}mgtlg,ﬁgesrf:aﬁer ma6ﬂqt1ona§y enfable cotlla oratlveffl) cat i on

are per songisiiytheh ausheﬁ@ agficke$ Elmémavermsefﬁamﬂs trpg lifftipee. Bagh tubtrh Talhlchcmiﬁiearibr is

per sonal i zo%ﬁkbo@&@qqt%?% pheteam] Ira@@@@&on§at%rem Stittlel aMicR 1Ak B8l 1o\Dn bdRkd Ci tly
Capt ured interest pI‘O adverti si ng content is personal i zed

accor di ng &Y e éte e‘é” ‘1“?) E‘%ﬂl‘}‘eﬁd)) ke detrigihaly Hieigeadss yilldsfhgrcprpag the

PERSONAL | Mlem A subscri ber can draw on two ki nds of nevvs sources: those

that detiver newspubligalh M. I oo oD 03, t,gm Sl cakhgars, Y | e

news publications are aggre d° and“e news streans
are aggr egateeil féffd!ﬂﬂé}’thh?dﬂafsﬁ@\/ﬂsedﬁmt‘?ﬁ @h@ﬁ“@i@‘fﬂlﬁyubapﬂé%@m al i zed news

aggr egat or . Nevvsmusudercz@ﬁdnmsspscms § Sdrdnlfip 60k A& SRR duliBiibdiPdie! do0 Abn’t

newspapers, m%gscfj: nﬂa? or num nca ?ﬁngh 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 mumber or size of images is not reduced, then images may be delivered at Iower quality (i.e. 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 iz sifu translation or annotation.
These preferences are derived from the reader’s locality by default.

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

The language in which a news publication is published, and its corresponding text
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whil e news streans can be nmany and varied: a "raw' news feed froma news
service, a cartoon strip, a freelance witer's colum, a friend' s bulletin
board, or the reader's own e-nmil. The netpage publication server supports
t he publication of edited news publications as well as the aggregation of
mul ti pl e news streans. By handling the aggregation and hence the
formatting of news streans selected directly by the reader, the server is
able to place advertising on pages oygr which it otherw se has no
editorial control. The subscriber builds a daily newspaper by sel ecting one
or nore contributing news publications, and creating a personali zed
version ofeaeh. is Ipl% &t SEL pldSatlH Jn o6 @ns. ALe spdﬁme%ge ﬁ&evg%

together into a sin Pe newspaper . e various nbrbers of a househol d
typically @Wé%ﬂt%‘?ﬁrmﬂfwrﬁétép@w@e Jufppnaticdpsdatioigrvicasdt Bsioypuiss] ect i ng
different #aily AwWERTNSARE LOOSIzZANGN ANDIARGRIBIGOM Zi ng them For each
publication, the.reader tiopall ects spe C sect ons. Sonme sections
appear daily, V\#ﬁ Eem(‘)JFaH’za%m Opalgaérldlt?/\éeﬁ A %Eeét? i!F 4"?‘8‘“’? K5 abl e
from The Newu¥odlertFingestymally pie:ed fomiploeﬁhantpﬂoeal contast. Udeal hﬁa@e example PiraIS"

“Nat i onal "mor; hﬂa‘i %gelmoiﬂaal travel SE%J)IPMGIS@W e@"sfhymnof tﬁ'e'%'aftoﬁall-éo}ﬁjeﬁgg

" Technol ogy", and orts". The set of available sections Is specific to a
publ i cat i gHfvertiser (md ﬂEeFFé"r?j‘@fhﬁﬁPbchShe’Q tigrdiits abitigydo "I‘%ﬂ‘éﬁgﬂ pushere o readers Wﬂéﬂlfdal |y

newspaper dfdipht &megiphiag cust om sections, each one draw ng on any nunber of
news streans. Cu ons. N b r eat i.ends’
announcenments (" E’éér{s];"'g“'nadlce‘r%l 1s'5;1a9e rmﬁlletcbg?lsl Op%cah&a‘%e é’gri"1 spoe‘“(i:11 ic

t opi cs (" Adeternpings peyximity Gp  paytipulay seiyicesF otailera oy, saettmr@cnﬂar mh@eStseaadle:pncerpsti onal |y

speci fies JudoSiasd #ith ﬂl@lb&h&)'fnnﬂﬁi%lahct Sl ebY. Hefio aph&pﬁ)éi:grmjne é@ﬁgél%resg .nd ONQ), or
nuneri cal imt on its nunber of pages), and the desired

| .
proporti orﬁlécupﬁ‘ﬂ%*é‘f‘?’?”s"‘isHJ@elySB‘?“thﬁ%?a“‘Efﬁsal itatively (e.g. high, nornmal, |ow,
none), or numeri dalewypublishe’s Bst Ia'ofﬁlﬂﬂd:ﬂﬂduaqe)ldveﬂ' by rs@ad’eﬁ mahlsmneaﬁbﬂaonal |y
expr esses r r r [ a a snmal |
nunber of ﬁ%gtgggérﬁgnrg??}gﬁhé gjbh% il g%%rap Hlng&'lﬁéagef gé %/feftsv\ﬁa e{S e Fé?a(agsdnpt ed) in
bot h shortde&ﬁﬂaﬂh@hgﬂdﬂmwes@ﬂ%lﬁf@ﬁﬁ@ﬁ@@g support this preference. An

article m':ly al sombge Waget @aen’a Qfe &q:hée%nhchtfanErf/Jr%BrﬁﬂmesYiﬁraﬁﬂ)r&&ﬁaté Sunt ch the
expect ed %‘hl Sfl catl for exanpl e gr ovide children's

o el t SR HHee BB W GURPEh O 8 REETOET othn ket (g to ¢ he
reader' s ageuntThepubbi@tier's goegnapsip @cavefaye, ahe"se@ianls rgdeas)ip, thovkize b dactkegler’s

pr ecedenceseamdl&on%wh rQb Y gk fhighe ﬁ@@nloJ Qsd nghtré A& Genfalafie Make up each
section are selected and prioritized by t Itors, "an each is assigned
a useful |ifeti n copperigaryty ather pedj, &%Eé'e'a@r? |S¥ﬁ@fﬂef’éi°‘h’soth%?4"efﬁ%¢g§%9ﬂtm be

subscr i berdsfinell th gdatePdtdilyand QUGS EmallSA PR GE it tobe SRAERarRAN I thddfftt BlokwBit the

subscri ber S solggl

cFoser Q) ifs true value.

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

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

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

aggregator acts as an intermediary between advertisers and publishers, and may place the same
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In sections where it is appropriate, the reader may optionally enable

col l aborative filtering. This is then applied to articles which have a
sufficiently long lifetinme. Each article which qualifies for collaborative
filtering is printed with rating buttons at the end of the article. The
buttons can provide an easy choice (e.g. "liked" and "disliked ), making
it nmore likely that readers will bother to rate the article. Articles with
high priorities and short lifetinmes arg 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
qual|tatlvgk*mgﬁagmngRWQBMQQ&m% surprise ne), or nunerically. A high
serendipity factor lowers the threshold used for matching during

col | aborative fi FttISe‘fqﬁhgofmAth%ﬁ g mlapeaertdt 2 iepRasblicatiop pas bp pRIS g atan odhe

corres pondpmgnesaeatmmbmdldn sh@difidnkil (ﬁﬁhterﬁaﬁ lielswsertﬁzﬁd@lﬁcat&nsa@&m%mgq)a&apac| ty. A

di fferent serendipi f.act.o ed f different d t he
week. The Tossaw egj \é/'xﬂe 1%1{ormognthei 11%{?0 Iexﬁ s of negto 5apt1|orés betw en advertisers P %%,/ glsur;lﬁ er est

within a saetkegars andruiblishirs thenmefqudefsrmt bfethpmtmm tsyse:s msiefgmd aptpmithd

editors. Téﬁﬁ‘po%pr%@%e&f netg&ﬁuénﬁaﬂﬁﬁdm% J_Igﬁﬁoﬁr ﬁ?%ut&%&%&tloﬂ@ o@facfv&ﬁ&u% EPQ& quality
at whi ch i nages can del i ver ed reader optional ’?‘/‘TS pecifies a
W.

prefer enc&?t%?at‘?%ﬁe?mcwggeges’&bles%ﬁe é’lla"?“i‘Fﬁb%fsadéf?msﬁ’B?q‘F h geoprate ipptber or
size of i I’Iﬂi@ﬁﬁs ¢f$ncmﬁat, sﬁcbﬁuﬁﬂdqrhigﬂﬁlbcdhﬂalge&ﬂﬁméntb.e delivered at | ower
quality (i.e. 0 [eat on

gl obal level, t h(ca)ncre %H?ent?%e%ﬁléé neggua%d d\{g aﬁgngtq % 18s, s 8’1%?3‘%3% advergsem

nmonet ary waﬁﬂégﬂ%#ﬁuﬂkméahﬁﬁﬁﬂfC¢WM®wmmmoWVQ@héﬁegwﬁyﬂngﬂmMEmhewNEN|ts are

i nperi al %usﬁtt hdtfage @%@@@A sdrieFBFRAChA Bpabl PBoticdifl B8er 188 dutPeabP 624
currency, e Jocalizati gn consist of in situ translation or

annot at | onperso Wég@“ Faé‘?‘éftéﬁ%sé]%“‘é}?"émd TR FOmiRe PRPAESS4 8T s | ocal ity by
defaul t. T2)3reduUeEnrRmdn_&g difficulties caused by poor eyesight, the reader
optional | y, speci {ji&shaton il gpg&c preference for a larger presentation. Both
text and inages are sca eof ordingly, and less information is

accommodat ed on &keotrspratietionPhesws andgpthatrablicationhicliss omanesasmepttilupee setifm i s

publ i shed,prafnamfo;,ﬁu&p{nele@&ondl ng text NPAMI2-SG 34 encoding, is a property
of the publi catlc%lﬁ and not a{';‘ﬁ"@ef erence expressed by the user. However, the
net page system HBEIEBHM U Ed to provide automatic translation services
i n various gui sesllabgra@ve ANBETcHISNG LOCALI ZATI ON AND TARGETI NG The

personal i zation &Lta%?é?aﬂ?d' torial content directly affects the advertising
content, because vertising is typically placed to exploit the editorial
context. Travel rRfeatippprelerenepipl e, are nore likely to appear in a travel

section than el semhei@mizdiR ¥AkUusbeatidoh® 8gichinr hdlicaG@nh&0k, L 38 the

customization information is maintained by the relevani netpage publication server,

A collaborative filtering vector consists of the user’s ratings of a number of news items. It
is used to correlate different users’ interests for the purposes of making recommendations. Although
there are benefits to maintaining a single colfaborative 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 fo present its users’ collaborative filtering vectors as part of the value of its brand, not to be
found elsewhere. Collaborative filtering vectors are therefore also maintained by the relevant netpage
publication server.

Contact details, including name, street address, ZIP Code, state, country, telephone
numbers, are global by nature, and are maintained by a netpage registration server.

Presentation preferences, including those for quantities, dates and times, are likewise
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advertiser (and therefore to the publisher) lies inits ability to attract
| arge nunbers of readers with the right denographics. Effective
advertising is placed on the basis of locality and denographics. Locality
determ nes proximty to particular services, retailers etc., and particul ar
interests and concerns associated with the |ocal comunity and

envi ronnent. Denographics determ ne general interests and preoccupations
as well as likely spending patterns. Agnews publisher's nost profitable
product is advertising "space", a multi-dinensional entity determ ned by

t he publication's geographic coverage, the size of its readership, its

reader shi pgolEAPHRLARIIGShe R whjle page area available for advertising. In
the netpage system the netpage publication server conputes the approxinate

mul ti- di mensi ondfe 1%‘?*‘5@“%?“5‘1"5‘%4‘% relics profe lcaliyjindigntpdin Sigpest f Fgfaptge@iace on a
per - sect i ommbamtsgeuﬁgadﬂamgmmg 1@1163 a@ﬁdaddﬁhﬂ mrohﬁauplum alhtt O birth, g@a@,r@alm c

coverage, hes ﬁc%&t I 90; ess%onree u(ga o or thtartl den aizlves such as ger}'ar[ ea 1nc S%Ct on
edi tion, ea(t:lh readér s advertrsing proportio hd=each rea8|m fagge

denographi c. In Eorfras kssorvhochdsede rﬁe¢al mmp% qunhelométpagelsxsg/mwmsahd ows the

adver ti si NgrosRaGe ist Railtfined 4§ ihd §Hevhi rg{ps‘g%t@glsuqt%age}ver N chealpbUS oS OB | er
pi eces of ]in{o tQ be sold separately. It therefore allows it to be sold at

cl oser to iognafion, advgripgecan P‘”‘Igétﬁ%?f‘p'lh%basls bt dimesapfieriorarhyit & Ber's can be
sold in varyorgPpr@@derti ons to several advertisers, WI t h i ndi vi dual

readers’ pages randon y peﬁg,%&g epggca&&gﬁafsmag%m 0P ARNaR kLS e oF

anot her, overall preservi on . of
advert i seridentffigs wethp ageses sﬂslﬁf@ﬁ?naﬂetvevmwawehetrﬁlstwn@lpﬁ betyssn Ithpxn,kaedm@n irectly to

det ai | ed W@Q&Q& 22, 03 Q({cfrﬁt F&r}cgadﬁgtlcﬁrﬂldpﬂﬁs RULBIRES i spedidl 1l & @;tpﬂgaﬁoﬂ ai ses
the intrinsic, val ue t he adverti Sﬁpgh% ace. Because personalization and

| ocal i zat | BRKE 832K 1‘:%“8“3615’5’%&1?”83 "net page publication servers, an
adverti si ng aggr Egauer Swanyp@fuﬂiodzed arusd dny asmibliyof prigad80e oive eaalgeringt mpot h

geogr aphy ﬁwmﬁ@mmé}s%&l &%epﬁaeggﬁgédemgg%fag@@ @ PnibiSoefifdid.C1 €Nt

because it Is automatic. This nmakes 1t nore tive tor ;l)u i shers
to deal wiRvhlcatippepre delivagd Bigaerfaé‘{fja‘tflb‘ﬁspagqﬁéﬁm?‘boweﬁ’é@t qrgy dedingsed tp dhepfpler t i si ng.

Even t houghroldienhEne tdet §[n&@cﬁ@%@s@¢e@ﬁeeﬂs&a&k@khﬂ@1 FRbIRARNdr ih@RuBdrized

adverti si I. p rof.i | -neutral because
of the gr gg E{\{o I'F? i S’edJni(:‘f’?lul gpr RghE d?)er% nmﬁfgrd;]&jﬁ%? |p?1r3°" LHGEETR or acts
as an int en&'mdireaﬂ‘ystbemmelemltadqﬂequdl sers and publishers, and may pl ace the

same NPA092- SG 3bpady Gt kdsBatsob o TLiicRLE sPUBle fBkh@NBs el apfica
noting that ad placement in a netpage publication can be nor e conp ex t han

ad  pl acerfStder A% He bsidcia li'rlﬁ‘h""satSPeéHW PEMEI orclbuntcet defitt pistallie the
publ i cat i mﬁﬂl&iﬁlﬁmeﬁdﬂe%\ﬂgdsmy‘,ﬁmlgrther’(ﬁd’reiaﬁlﬂfmhﬁg(havWHvérﬂ pk:@130T, bing péshe ful |

conpl exi t |1§ §peg%c Be 99&1&19%69 dis at?lgetrvl\sea%: OF17 \éqci; tulsesae {)a%licuf%r \p!r‘i:"nrte[r Ben Hat printer

recognizes any of the user’s pens.

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

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

The netpage system can collect, on behalf of a printer provider, fees and commissions on
income earned through publications printed on the provider’s printers. Such income can inciude
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 accumulate micro-debits and

credits (such as those described in the preceding paragraph); contact details 815, including name,
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aggregators and publishers, the preferred formof the netpage system

provi des sonme automated support for these negotiations, including support
for autonmated auctions of advertising space. Automation is particularly
desirable for the placenent of advertisenments which generate small anounts
of income, such as small or highly localized advertisenents. Once pl acenent
has been negoti ated, the aggregator captures and edits the adverti senent
and records it on a netpage ad server .g;Correspondi ngly, the publisher
records the ad pl acenent on the relevant netpage publ i cation server. Wen
the netpage publication server |ays out each user's personalized

publicati o (e

server. 2. %dreésé%pllg né%b&gfﬁ%ﬁ?}e ege?%g%%doﬁag&%&vicg Q%nggé%%g zatl on
of news an¥!Bhery piwEr eabippfide Feé?rﬂse§17®ﬁ°’ﬁfiﬁ“%§’8r“€%érwcoé?d asrévuesf)lécu fic
profile i nfugsrpiaﬁlsmmetcl N BdnBkitAg modepu;lm laﬁ&ﬁdnﬁﬁlly%ﬁﬁaﬁﬁa BAth: Q%em; GRH $@gbor ati ve
filtering vect S acSont act tg gql oresent references The
customzat??ﬂmm?ar a“h icatl on 1 S pres 6mb "%t i on-specific, and so

t he custohﬁiatlBﬂmxmﬁﬁHNMtlon is nalntained by the rel evant net page

publi cation servgrnetpa%f ‘ﬁ&l‘l:zﬁ%’ix@a‘iﬂé’fstgiﬂ()tfefa{rd?lﬁs’vqg&soﬂéu g{ﬁacﬁﬁl ts } Lpe user’s

rat|ngs of a numb news itemns. Is used to correl ate er ent
users’ i nt'Bs BEese gefork Rhe stis ﬁt&g‘@?e‘b'f’y HaRPHY oF e yiere hdalf ilo Qfga%e@ Aough

t here are ey SldeR 9% i Prebirfd RGb&AnShG WdicE @l shaas &t bN® dfabrhdh &1 Figlge Vect or

i ndependenfl y of any particular publication, there are two reasons why it
is nore practlcal to maintain a separate vector for each publication:
there is |2kl y Histaselisbre overlap between the vectors of subscribers to
the same publicafd g&eﬁlmm%tmg&ytmps@ 8f RHDRGIREBAS odiiflel R N1

publications; and a publication is |ikely to want to present Its users'

col | abor at9oGineps pip- é‘F‘ieﬁE{i Ry dherugsr droygh 'B‘?i‘i‘efpa%ﬁsyst‘% Itfsaragaizedfes ¢ fate-gsgesddist not to
be found airdewh eniedinealof aliariadhbwein fhe kb diagrgn waidurrds. are therefore al so
mai nt ai ned, py th n ge publication server. Contact details,
|nclud|ngq%£ne E?%gLFMﬁﬂﬁﬁégéﬂﬁz|p Code, state, country, telephone
nunbers, are gl ol mmwghapuwémDaﬁdﬂamémwmwﬁrdﬂme@tmw fagpepagd medd stration

server. PrRacptial b@cdbefd SRR Sy-sektbh bl SifketadSBveiREm ANt fik RS odat es and
times, are lkgwﬂgﬁgaNpAo 2- SG 36, gl obal and nmai ntained in the same way. The

| ocal i zat i 1elrss ?Vga‘er%ﬁ"Fde"é‘tll?r‘i’aﬁcrl?%foﬁeétt?éﬁlf“’fli} ‘it cated in the user's

cont act det ai | s, The advertising ratio for a section can be achieved with wildly varying advertising ratios

on individual pages within the section, and the ad layout algorithm exploits this. The algorithm is
configured to attempt to co-locate closely tied editorial and advertising content, such as placing ads
for roofing material specifically within the publication because of a special feature on do-it-yourself
roofing repairs.

The editorial content selected for the user, including text and associated images and
graphics, is then laid out according to various aesthetic rules.

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

2.5 DOCUMENT FORMAT

Once the document is Iaid 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 muitiple users’ editions. The specific information

consists of the page layout. The shared information consists of the objects to which the page layout
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while the targeting of advertising relies on personal information such as
date of birth, gender, marital status, incone, profession, education, or
gualitative derivatives such as age range and i ncone range. For those users
who choose to reveal personal information for advertising purposes, the
information is nmaintained by the rel evant netpage registration server. In

t he absence of such information, advertising can be targeted on the basis
of the denpgraphic associated with thgguser's ZI P or ZIP+4 Code. Each
user, pen, printer, application provider and application is assigned its
own unique identifier, and the netpage registration server maintains the

re|at'Onshkﬁé1Q§E$Q§E@&H§th€§m$ﬂﬂ%Q L) Figures 21, 22, 23 and 24. For

regi stration purposes her is a special kind of application
provi der, and a puwt ﬁ’%“'&t‘i"@ﬁ“% fgllyforpgeeditegt reppspredgn the Bpensibl Madkip Lmgnake user 800

rr}aly be aut txe1) 268k 46 Euﬁﬁlb&rmylambeang@ge p{mptmsprms pra&igd &a@g 0134; |te{31{ er may

al | ow any 0 _use as a singl.e default printer
Cat oy AR et Bilie b esBfund et et bessaes Suii g eer Bt ni | o
pages prlntedk¢MYdEMQmw §Mewﬂeﬁﬁwemeﬁm$@mmﬁkdpmgmmepmhahn@d@hmmhmmh t he
user is i NtR0AGS aitkmbddd& @ﬁemanme@%mw@@ag%hmaﬁﬁ publishers a user has
authorized to print to the user's defaul rinter publ i sher does not
record the | D of ARipepahitct eagpdst apimags g the 2“”ﬁ§¥%%ﬁ“ﬂb§ﬁ?@é§d¥$%?l D when
it is requbmatA glbEdotfectEQidess DS EphibRS AR \Ieaoxa}rmm és&*@ﬁ foei. 807, the

publi sher 806 (i P rOV|d i S aul orlz rint to a
speci fied print erﬁeolar‘ ?t Jsehpco “%"f& flpﬁceflluﬁ ef dg‘f‘ﬁ’ BB Wg‘?qtt%ﬁq Yon can be
revoked atobiely thrpugk \ﬁ&chtth@ Otts@r ﬂmEah:fInerh@eranmuthm wsedesribdd ghenys a801, but a

pen s SPRkdbirk rdend ThisH ﬁk&u U6 ard funfaaHR8"in rshidd UAQ ﬁay&ﬁqsegq ddiface
particul ar |nter t hen printer recognizes any of the user's pens.

The pen | O° EﬁﬁﬁﬁﬁFBE*ﬁﬁﬂﬁﬁmTﬁ%mﬂd?Pﬁkpond|ng user profile maintained by a
particular netpage registration server, via the DNS in the usual way. A
Web term nal 809 can be authorized to print on a particul ar netpage
printer, allowing Wb pages and net page docunents encountered during Wb
browsing to be conveniently printed on the nearest netpage printer. The
net page system can coll ect, on behalf of a printer provider, fees and
commi ssions on inconme earned through publications printed on the
provider's printers. Such incone can include advertising fees,
click-through fees, e-commerce conm ssions, and transaction fees. If the
printer is owned by the user, then the user is the printer provider. Each
user al so has a netpage account 820 which is used to accumul ate

m cro-debits and credits (such as those described in the preceding
paragraph); contact details 815, including name, NPA092-SG 37
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address and tel ephone nunbers;
delivery and | ocalization
contai ning the user's encoded signature 818,
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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

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

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

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

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

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

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

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

content.
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NPA092- SG 38 refers, including inmges, graphics, and pieces of text. A text
object contains fully-fornmatted text represented in the Extensible Markup
Language (XM.) using the Extensible Styl esheet Language (XSL). XSL

provi des precise control over text formatting independently of the region
into which the text is being set, which in this case is being provided by
the layout. The text object contains enbedded | anguage codes to enabl e
automatic translation, and enbedded hyphenation hints to aid with
paragraph formatting. An image object encodes an inmage in the JPEG 2000
wavel et - based conpressed inage format. A graphic object encodes a 2D

graphic in Scal a i r T ' f

consi sts of a se??%sa%%ﬁ&gfagc%e%gﬁ ﬁ“%glégg%? 9 Evglﬁ | cpa(g)%l};sg%‘{s g%feg’%ené(régp{eext flow
obj ect s t hifeirgthe fly-emwviedleywhjod dewsraqqrigiyaodiyise it i nks and i nput fields as
descri bed above, Uadé norwal dtui@iakices, @@ painsr prihRQS@s 80NN B BE bS deltteRed.

sunmar| Zed%sisur}%ﬁ]_%a%lﬂﬂearté”oflﬂzg ph %XSO(%Eeréstﬁg/gg@g%S aa%agf‘;ggegﬁ%a %#ein%%%g gr‘f of
efficient drstr ron an or age. = & t | ayout
obj ect's La4POKB. e trrintbree Ferfret holf in elsie of F00nkedbagdjireitt intbme geMB sietiogn | nage
obj ect | DPRG,20QR (AR GBS ki o FnAPPifs 80 G tor LRSYR stddonPWagtf oW | D
Zone Optional text ﬁ%ieCt | DML/ XSL HyperlinkType Zone Application ID, etc.
Fi el dType mﬂqnﬁ@ 44 AP b page data per second, which is similar to the highest expected

rate of page data delivery over a broadband network.

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

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

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

2.7 ON-DEMAND DOCUMENTS

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

When a non-netpage document is requested on demand, it is not personalized, and it is
delivered via a designated netpage formatting server which reformats it as a 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, incluiding Adobe’s Portable Document
Format (PDF), and Hypertext Marlup Language (HTML). In the case of HTML, it can make use of
the higher resolutior of the printed page to present Web pages in a multi-column format, with a table
of contents. It can automatically include all Web pages directly linked to the requested page. The user
can fune this behavior via a preference.

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

and hides knowledge of the netpage system from Web servers.

NPAQS2-SG




2.6 DOCUMENT DI STRI BUTI ON As descri bed above, for purposes of efficient

di stribution and persistent storage on the netpage network, a user-specific
page | ayout is separated fromthe shared objects to which it refers. Wen
a subscribed publication is ready to be distributed, the netpage
publication server allocates, with the help of the netpage ID server 12, a
unique I D for each page, page instance, docunent, and docunent instance.
The server conputes a set of optim zed,subsets of the shared content and
creates a nulticast channel for each subset, and then tags each
user-specific layout with the nanmes of the nulticast channels which wll
carry the §hared SEQ§Nt used by that | ayout. The server then pointcasts
each user's Iayouts to that user's printer via the appropriate page server,
and when tHé poi AREISERARYYis conplete, multicasts the shared content on

the specified ch @@@@grsphyﬁfuts@rm FrE6R@ bevding irlfdrRatdR) bBih GArage HRGKkranRALHRA S Er Ver
and printer subscribes to nels specified in the page

| ticast. cha
| ayout s. FFﬂﬁmfﬁgmﬂ%ﬂW$%%§?5ﬂﬁ%38HM538&“§@WW&FW lfﬂﬁﬁmﬁﬁP”é?Fﬂacts from
t he mul ti clest cratazeays atdh ogdic-bly] agtispraphf. €Tk ekt ndyork tisesphgle classyowf s. The
page servq%%”%g$%;stently archive the received page | ayouts and shared
cont ent 0 G 40 Once a printer has received all the objects to which
its page |ayoutsSFELEY copRerapyialie eferpdlo spyaapteg ovmieeraphy, bys hopur kved | ayout
and then rastgrind asnans rdaé’shglat'ﬁwd bartieb RGN ROEXORhecCrhds I EhANGR Srraeb € Pri Nt er
prints pag&aﬂ§a§h§re%l Qey can be delivered. Assuming a quarter of each
page i s coverdi s ST t he average page has a size of less than
400KB. The print évbllelm tth&eafpbsr, ealfpo kedbriedh te Xas esgmradtric] @Qptegraphy, pesgeswa n 1t S

internal 64M3. 5B 8L Yihe v ﬂeﬂ%er}gaﬁfeﬁﬁtlcglgrrfaggﬁﬁXWQufufa?fhﬁ aﬁ,mess }ngwedﬂt er

prints at a rate of one er second his 1S qui val ent t o 400KB or
about 3Moi ‘tsméﬁnedﬁzgém&al@fae sf'éfyp@%&%aﬁdhe offis lffm (g of thesp F“?XF istthyn pphbisted: s t
expect ed habieer @fkep @g@ted'ﬁﬁe@uldle ké\iewsyd t@b']&f’ypﬁmbﬁl&%ib afaked @i i lhklder BB under

abnor rral C Ir{vgtg & t@ncg CIIC] pk % \I\éllcri( a mﬁ Sg Ie Qt eOr HGSC O{JE uSl a er I t I S
likely tHAt TRe USer wFl %% agl'e é%lmhup SRS WSS et ore the
printer's %EOU%%@@P#ﬁﬁéﬂﬁ@@ﬂéﬂﬁﬂ&g@Hwﬁayawﬁpwik%hawﬁaugﬂ@ﬁﬁaH@m@har if the

printer's tddnSiddde HEGAPHYkef R8Sude] it Is nbtBial SNEMARE R pALAS kMol dendfe dinabl e to
make use of a.nulticast when it first occurs. The netpage publication

server thef&P8re allows printers to submit requests for re-nulticasts.
When a critical Pubiibkdy coptografivembsusedtoreates Yigichl Gdnatarel ThBadet of txGaittes, t he

server re-iybhl €28t Salii%adt SRR 8 NALE he 3Pk A ne PREELE. ARGHTENT 1S
pl’l nted, a printer can produce an exact at™ an mg
can then verify that the encrypted hash constitutes the “31gnature” of the holder of the pnvate 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 anthority, whose public key is well-known,

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

signatures and to securely exchange secret session keys. Secret-key cryptography is used for all other
purposes.
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retrieving its page layouts and contents fromthe rel evant page server. 2.7
ON- DEMAND DOCUMENTS When a net page docunent is requested on demand, it can
be personalized and delivered in nmuch the same way as a periodical.
However, since there is no shared content, delivery is nade directly to
the requesting printer without the use of nmulticast. Wen a non-netpage
docunent is requested on demand, it is not personalized, and it is
delivered via a designated netpage forgatting server which reformats it as
a netpage docunent. A netpage formatting server is a special instance of a
net page publication server. The netpage formatting server has know edge of
various Internet hpﬁgmngfﬂ&m%§’wﬂelp%fé}gﬂcg% ésiu@ §' the Eegahaa%sﬁus%pfmm
Format ( PD ‘2@ and pertext Markup Language (HT e case 0

can nake ugEmgfion ‘tef’f@e‘m Tfpage priglsioAnd  sBYer d\*lattaﬁ‘éa”pjlhilpﬁ?fééf ok e PERerPlaige Nt Veb
pages in a?fuhkﬂs@@muﬁﬁmmﬁmﬁﬁﬁsnwuﬂ%Efmﬁah%ﬁmﬂﬁ&mﬁ@m&ﬁﬂhﬁsm&bmﬁamw-d

aut omati ca es direct to the, requested page.
The user cal}/nFm ‘e ™ eceﬂ‘t%ic%%@ e?)‘?’ Fﬁs%{m?ses ‘}eé‘rkee tdhei'ﬁeé" eﬁé’tldptgale % tE"imt ting
server nak@ge@'ésalnldbﬁydo mwptag@n%@badﬂtaoﬁ,semwckemmyrdgfmltwmmvc i drbyitrardynd

per si st encgen ¥Hd abl e on any I nternet docunment, no nmatter what its origin
and format. It hides know edge of different docunent formats from both the
net page pr??lter NRTPAPHBRINER SEG¥Rage server, and hides know edge of the
net page SyStenlfEﬂﬁmMﬁ@eﬁﬁﬁﬁ&m&@mNHAQE3fﬁﬁhé$mﬁﬁ§£ﬁuﬁkEMmm&h%n@RMBIOGRAPHY
Crypt ography..is..u rotet n5| e i nformat bot st.or age and
07 Er o Lo sl BSEah Ppliel 85 p R S0 K8 p PSRRI R e B b o R 297 5

cl asses ofIDc€r2y§)P®g¢ eqdhlqullqlv ldmndéﬂsrﬁre@adtewehe wpegeartvolkeThe secpmt Ibgis sgofeyy and

publ i c- keYanQfs)ﬁ&ti@ﬂ&ﬁﬁg]%me;rbﬁrstqggﬁsg?eg%nﬁ!\@ﬁéwﬂk uses both classes of
cryptography. Secret-Kkey cryptography, also referred to as grmetrl C

crypt ogr aphy, us &2en e PUEHEOERF P dhe TelRege vt ok A ety afferdetdlaign it Two
parti es w shicngsigpuepchiapietckesmidesansmis thekicfes1D ad fhap'ig)ﬁc ke® scchrel@ thrtd Y
exchange t h leferred t.o as
asymet r i C]Q%r %ﬁggmﬁ'%tlgg Ey,er Egé;se}vgr C gyaéegg%%c%gﬁﬁa% et thg‘pnslu%r S %ecret I& é‘eccs)rd%.dr e

mat hemat i cialitp Qat?béﬂea*tﬂéécqf’ms e estgistption if ﬂteliaf mafely Itrfhﬁ!}@et‘gfes g gt @UlﬁC?l!PSI ng one
key can oruoytmmg GRCEIRES Gubls | MJaddNGibRY Refamkloy, ACsREs HhbBSBRERYIS ths then
publ i shed, Whl tbhe other is kept private. The public key is used to
encrypt ary® té°§1§§t§ *%ht ended for the holder of the private key. Once
encrypted using Thewepudsiregiicktioy serar eSS agetiitan aoivky recidec pypirgdineesi ng t he
private |8 sccclWSeBroRfibd ASuio Gy bl ofig1ange messages wi thout first

having to exchan%ﬁ] a secret key
en a user subscribes to a publication, a record is created in the netpage registration

it

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 papge 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 uniguely
identifies the pen on the netpage network.

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

number of pens. A pen communicates with a printer via a radio frequency signal whenever it is within
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To ensure that the private key is secure, it is normal for the hol der 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 nessage 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 wwth respect to that
particul ar message by decrypting the gpcrypted hash using the public key
and verifying the hash against the nessage. If the signature is appended
to the message, then the recipient of the nessage can verify both that the
nmessage |s d t To make
publ i c- key r3EFg§?§%h°&%§#ﬁhEmﬂéﬁgp%%sgﬁg%Sth Qm%nm%gg{ (ﬁggwpubllc
keys whi cWhespieybppe trapyate dighidinkdp the Printer, the digitrl méslnr el nre‘»rm@ﬁ pegng the

certificatpgogphe Sgsgsﬂueg,lmg%ﬁn]ayﬁebgruhﬁsm@dmﬁm cegrtificate authority is a
trusted third pa

whi ch aut henti cates the connection. betwee ublic key
and someone's | dér‘i’g’:f 7o appraion ey ?‘irﬂ’e@'aq“é‘teé’ﬁ S |“ﬁ7"eé g’f privjep s f"H’Q“ pﬁ’@‘lrg’s on's
identity byor@xaesion key forciemt penyt knohocindaat vy, pea it Bothaavecriged ies fiddospgns a
di gi tal cepbihi 6ALE LRI @Ad%ﬁlgrgfe&%es@@ﬁ &9 ﬁleasﬂ%&w e iBLAY {;}% public

key. Anyone who trusts the certificate authority can use blic key in
the certificate Wheth? gen cpngHvidiaginge ofof prist tihei nse 9ﬂdtﬂii’a‘lef ‘i“{co‘feéwb@ﬁuﬂiﬁe They

j ust have un6w ¥Rh bthat. Ii'{h@gt doh’ ham%a&:uothblga&em@@met adesdesRAaRer i1Sd GRRsdRYy the
certificate oYL hOI’IHE]é/ ub i C ©Yin | | -tknown. transaction

envi ronment's” BEEBY {4 I%‘éy cr(f/rﬁ’ é’r albeﬁﬁ}ls e%eﬁp@"“&%@&“fea‘”l}%‘ééﬁg*é‘“a?8#‘?

si gnat ur esthepribter. gt the pume |isyy memtcta &ngye the por et degdts ihanit kdtipgs thSeupradtic ey _

cryptogr apf@fsnla&ou%@&uieqma{;rkmeﬂsb%mnurqp,q,%ﬁ‘e%en, MR Qe Gidthe bl o Pford O 1 OW NG

di scussion, when reference is nade to the seclre transm ssion o
i nf or mat i dh“nﬂlé’f“’v%%ﬁpgceﬂé’tif&@é‘n%‘?ul’ﬂf@PChé%‘témgaé"ﬁ\'ﬁéfeglsWﬁ‘aﬁpr%@%l |y happens
is that the pri nheAditdhtaispablictibahses ¥ahinSa Gatikef- tx@l&h@,keﬁﬂl’ﬁd’l@jﬂ-&ﬂcﬁﬁﬁees it

with refergnce to th tlflcate thority, use pub . exchange
ey it nolas o reiea S b iR sl Fd oSS B e Dl Uy

and t hen usssrationethe gadyapsmits é%mﬂdﬁ ti e prigeroand rﬂypa@mtpmteanmts $lag>en Hatoghe A

sessi 0N K&yipadd egh@htioR isrie® Nrne 6@ BANBeAR s ey @Jrltﬁ%mémmpal fugl .y, 3.2
NETPACE PRI NT R SECURI TY wg(gh net page printer is as a pair of uni que

i denti fi er"S"EY TR BF ARSI el ARt S e S ng FFS?‘E‘A‘BY BPYedrenory in
the pri nt evithalvches nkey-Rehimed Ipa e pbtEr Searhe Biics avaemdatiabadey hdpaibj rst 1D

62 is publ] gtrﬁJQxﬂltsl{Irly egzj:e}@te\é sésg&ﬂ&:& Irﬁe oh e P! | LS e Qegsmnh(gy % g’glg Jgf wor k.

The secon ID I'S secr i's’ Used when' the printer 1I's regi stered
on the netWdelrintgiBn t he printer connects to the netpage network for the

first time after iRsihaliidbinQn imblrson@ £5h &Sthpes i@kt Botidh biitgd ki biat e Key
pair. It t g a(glsrrjppttthse Sgsg}gnkse)gtcga(n%med[gy%e%nﬁtge public key securely to the
‘When a previously unregistered pen is first registered, it is of limited use until it is linked
to a nser. 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

NPAQ92-5G




net page regi stration server. The server conpares the secret |ID against the
printer's secret IDrecorded in its database, and accepts the registration
if the IDs match. It then creates and signs a certificate containing the
printer's public I D and public signature key, and stores the certificate in
the registration database. The netpage registration server acts as a
certificate authority for netpage printers, since it has access to secret
information allowing it to verify prigger identity. Wien a user subscribes
to a publication, a record is created in the netpage registration server
dat abase authorizing the publisher to print the publication to the user's

defaul t pripk&fne 'Eegf%ns o?&%%hge' ﬁ‘a@k Rltadd fates cﬁ%ﬁrﬁénﬁ%w&ﬁﬁ&% idn®whic (JPr I nter

via a page server dressed to a particul ar user I's signed by the
publ i sher CiaglFlﬁf‘gWP%ePﬂﬁiﬁﬁl e léther apsiees\stdein siig et B Pagey WatrRTBERNS 6T ver
verifies, dehigned lofpeodiR@@h SiteFfartrico Bfediaihabme RgiodshiRtvievbErogital, haRed by ol hor i zed
to deli ver, th(—;‘ﬂ%ubl I‘f%tl on to the specified wuser. The page server verifies
t he si gnat ureg usi ng € publisher's public key, obtained fromthe

publ i sher's cer t T fat & satiler ted viatrntatken fheigi is notatsibrvhealbekiva stonlyThesideet page

registrat Id}ﬁle?g‘glé\égglsﬁjg%pﬁﬁelgagg@%kgw&ngggwggI nting authorizations to the
dat abase, 9 as those requests are initiated via a pen registered to

the printer. AWESTIS AT SENTSIECIRIOTRE @aE%“%t%&g%t-%éwas%wawF PE a uni que
identifi erde&hbetdluﬂ&cmil 119060yt ats dttendsd cqpRing BetyBdd betktpafe-awhe Ebt@bdigts. Menory i n

the pen and in the n registration,server. database ID61
uni quely identifi es%%‘%%&%eaﬁe %ﬁ%{]lﬁgema y 5 Iémnoéfteiﬁ% me} ansa%;mns JPI% en can
"know' a ribmtier insfudy e perye phetpgntob rVél,lchawel cantqm witee rthecser femmmi bigmetgipumber  of

pens. A PERfiMARIAHL AR hESagWMelibtraBon e £ lestrivdd A SERM 2 frequency si gnal
whenever it is wthin 092- SG 43 range of the printer. Once a pen and

printer are regi SUERBFEHE ars%{?lnﬁ'??% VB rRF e dRieE 28 e s theqifiBhever t he
pen transrhytreuebtiy iisastatus irkih¢ @udl Rey. (The ndigie ID toh@ sedirg) idoarhent iakmly Salﬂlfmtyﬁs

encrypted éﬁnlé%f E\Q%o u@lgﬂ?ragg\gécﬁ% ﬁocﬁﬁéé h%%éﬁ%cm%&}(&ﬁ@% ; o rex%gt" e

transmtte Int {ear pen stores a session ev nter it
knows, i ndwsdistiony oppariptisie fqrgors. 4 sepury depuingpt é?ﬂﬁc%l?lbﬁ’f‘é§and’e§é‘§§?f@anéé‘}ﬂt‘f or every

pen it knqm&edbhdk(iﬁx&ﬁcﬁyn fRfke, toQuppB@EAay FoRNSE- @eskﬁitﬁ@dobuﬁenifdeﬂmca&nst orage
capacity for ses and w.l sesgl on key. on

o Y cont 1 v o el S Bed e Bmpictor 1 o SRR B & PR e of a
printer, tsheefdry amply provii¢ esisufiegobarclothetsha forgdne Pnlideniownestohrifpttiver . | f

they don' t,.know.eas {bx%f@ﬁon w%whé;@m Rlabd eI ofQEAY whepeqas WREINGE s bef 1S
supposed to know the pen Th hi's m ght be, for exanple, because the pen

bel ongs t doErielimyig o faresidyi st ered to use the printer. If the printer is
meant to lka®ew thnorpR@thAtnodoesn t, then it initiates the automatic pen

registration pro isn't nt t w. th n, then it
agr ees with the %lgﬁ I{e%a%e s?{'stem %ngs suglrmﬁed by users argge ivered rghab forms%ar%%rs

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

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

4 ELECTRONIC COMMERCE MODEL
4.1 SECURE ELECTRONIC TRANSACTION (SET)

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

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

certificates containing their public signature keys. The certificate authority verifies a cardholder’s
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it until the pen is placed in a charging cup, at which tinme it initiates
the registration procedure. In addition to its public ID, the pen contains
a secret key-exchange key. The key-exchange key is also recorded in the
net page regi stration server database at tine of manufacture. During
registration, the pen transmts its pen IDto the printer, and the printer
transmts the pen IDto the netpage registration server. The server
generates a session key for the printgg and pen to use, and securely
transmts the session key to the printer. It also transmts a copy of the
session key encrypted with the pen's key-exchange key. The printer stores
the sessi Oﬁgi&eﬁoﬂ b8! QlﬂJ thé/ card 1&‘3&&?%{3%n£1@ %ncp@eﬂﬁés erd'ﬁﬂlgs ;eﬁﬁtga% &e?al]; he
encrypted session key t er stores the sessron

i nt er nal | yYith hejaeawgr af’oaypl’f’ﬂ’f@‘ep qrdpoldprs Prs mepghprpoiiRgh their E@P&@IVﬁ@Wa@amq%er sonat e
a pen in thkgs ey @ghe&{&)ﬂﬁdt@Dﬁlﬁr@&lQQ)ﬁﬂmen@E’dc%s AhekeuBttififIReR are GRA tod@GMPt t he

sessi on ke tra smtte ri ter ev,j ousl| unr egi stered pen
is first r%gl scaealaemha{&an%a (ﬁ?ep themgatﬁﬁ’ mP(ptﬂ’tO&'esna*neﬁtIgata to a user. A

regi stered but " 8HT basmeid/tt qg@rndmsedmnde;v rtlydemgse tudipblen amentge pfdgysesd and

fill in nelRAGRes NSBhsidRd bQﬁlQns&EaQ'ﬁtEﬁn@tsbl%ni ULlTE - mainfhid CHURIET ks REW USer to
whi ch the new pen is automatically linked, or to add a new pen to an

exi sting uaiicalepgpa i 4d mie Begapdapldq argest W PRAFSTPRdAveStb I ficoReyEHer ypt i on
because of4.bar d\NSEEPA‘pENi‘S)r mance constraints in the pen 3.4 SECURE
DOCUMENTS The ne{page s em s egports t he del i cyre docunments such

as tickets and coupons: SWe ne aéere%suatﬁotnsew‘?rﬁ%%cfé)mé aCFPEYH print
wat er mar k s(i-.ghetcardjollder) B} pehnestdragsactivquest  from publ i shers who are

sui tably aut hori ggbeplReyRiHsds HREE it nfiRh@Ste e SseAMaRARd Y SEPpahinkt
watermarks_ in its certificate, which the printer is able to ‘authenticate.

The "wat er F&PRe thi)sryftﬁ’f‘ RE" '?3?6885%‘%0“1?%?63?? ﬂéﬂufeérs AxtineFisnatire FRasistng phtine- j
speci fi ed NBAQDZ: wEtidhtand wastsee maﬁnlgémrhegbmﬁc oad alfolbe upayedesiBagta-fingeriidc kK pages
contain M LLQF il RS W GHIRE gl SHLORR. %43 of Bomfill 161 1 MOSMLPLLOESE . The

dither matrices us even wat er mar k regl ons e desi gned
to producetha*i’iomqwceﬁwﬂ@P@#@ézaéﬁaéﬁ?ﬁfsv@ﬂ@ﬁysﬁ% regions are viewed toget her,

achi eved by | ookirRgsirstsiap @UeRg idiEo Rk HETGamhdBS s to EhGertlsl B&L blosersit Wl ar to a
wat er mar k ﬁhn that it i.s not lésﬁ?le when hookln t onl%{?gn S|de of the

page, and TE 188t HHB " *HE p e PSSR E P 46t secure
docunent s babiottriben dopipeuedrs tha gariehi@nedagithet usérls ideptitp ngenﬁadpyhermmhmus m
descri bed 1o GhiisBRd Iy &e I@Q%&on dltMaSe, BAEFBYR Wb&s faRY 139 u%af-‘; RAQEFHY

net page- awar e phot ocopi e ecure docunents are pi ca generated as
part of c- HYnptipnaldy F?Pg‘ﬁ‘gat"@thhélﬁg to %S;C%%r;fhe SET cardhol er reglstratlon process is

completed, and the resulting private signature key and certificate are stored in the database. The

user’s payment card information is also stored, giving the netpage registration server enough
information to act as the user’s proxy in any SET payment transaction.

When the user eventually supplies the biometric to complete a payment, for example by
signing a netpage order form, the printer securely transmits the order information, the pen T and the
biometric data to the netpage registration server. The server verifies the biometric with respect to the
vser identified by the pen ID, and from then on acts as the user’s proxy in completing the SET
payment transaction.

4.3 MICRO-PAYMENTS

The netpage system includes a mechanism for micro-payments, to allow the user to be
conveniently charged for prinﬁng 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
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therefore include the user's photograph which was captured when the user
regi stered bionetric information with the netpage registration server, as
described in Section 2. Wen presented with a secure netpage docunent, the
recipient can verify its authenticity by requesting its status in the
usual way. The unique ID of a secure docunent is only valid for the
lifetime of the docunent, and secure document IDs are all ocated
non-contiguously to prevent their pregiction by opportunistic forgers. A
secure docunent verification pen can be developed with built- in feedback
on verification failure, to support easy point-of- presentation docunent
veri fi cat i ghroedd Gl Yoyl HEY ubhcfRl §1RALY 3P s HSETand RNRRAYRAPN are
secure in a cr og sense. They si y provide a significant

obstacl e twtsefé%ﬂ 1ty Wﬂgt@ﬁai“ﬁ‘i’éilﬂmh‘ﬁ% anf®rj fication, particularly
using a verifi catrhaiampmgcomﬁ Gdﬁlbé%&enaé'dl t@4bdRehtd sapserkptiod feamgéﬂoaualwﬁw it is
needed, bUtoh§1 & Seﬂpgeqp L hx qgﬁge %OdeJ e&ges 3.5 NoN- REPUDI ATI ON
In the netPage System Forns §h PE R B LS FAH yered reliably to
fornms handd-érs awwsaﬂgmper5|stently archi ved on net page page servers. |t
i's therefore i "pQRS] blbr Efibsts SR GDS smmar a%ﬁRHQh ArfexCIl L upflakon ,Ealﬁgmfer ce

paynents nmade through the system_as descri in Section 4, are al so

i mpossi bl eterBbedrreerprepifie trpngictiondD PP it e page- Spsesrrofpe tergivitrere Momeed 4. 1
SECURE EL BEGReINtabsadiRANSALT hé Mplicafioh)is thiiebyaslt pagebisly Sitapifopiae SonteREoSBC Ur €

El ectronic Jransaction (SET) systemas one of its payment systens. SET,
havi ng been 3e&bﬁoped by MasterCard and Visa, is organized around paynent
cards, and this Whey @Pﬂt@mdhrplmhtamget‘émmlﬂmtogpyspelfrilﬁwév‘eqver fire) eppplicationt he

systemis Ladgp %d@% ultfuctifBtiey tYRELIRE o a&e&u at@léapex%gply&eaves hd¥ingbrdms
cardhol ders and merchants re%tster wth a certificate authority and are

i ssued wi tFP™ TRFPIHFICEPRI8 PRe6 M UF ATy v iRk SPorps ra e Cimgrict By lések%@fg’acyThe
certlflcaeramth@mmmyuﬁen)ﬁnﬁ&manmamdhghﬂaﬁnﬁmNEAmgﬂmﬁﬁbmammegmsﬁmat|on

details w J Q/e C‘Qﬁfex% Lo gplfcii%ﬁgtlb}{'l@és %Pgaglgz Im@elaﬁm ﬁdegendgutll Lécg%ala@e&%glr Chr%p t's

regi stration detai e acquir as a priate “def’s and
mer chants ®f2ore their respective private signature keys securely on their

conput ers. Duri nghd RGaRayiiRetonRERG @Skad kRS ﬁ%&ﬂy&b&a&@ﬁnﬁfp%e%&ca to
nmutual ly aut qate a_ mer,.chant a dc rdho der4_§ to aut henticate them
bt it ot el art o e Badp s g noRopu g RSt er e par | v
because cdwdhmkdemﬁwaﬁmménaﬂaefbmHMBygmamm&emmﬁﬁwﬁw@amEsamgeegm@ndered

bur densoneg, LNt Bfkidk 0 Iaégz;am@eg%paﬂeauﬁmm QE%P%QM'IS%[ A@Mﬁahm 65,

certificates on a server an ive the car access via a password have
met with sBglias fis dhegsubmitted to the hyperlink’s application,

The application maintains state information indexed by alias 1D, and is able to retrieve
user-specific state information without knowledge of the global identity of the user.

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

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

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

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

of publication.
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4.2 SET PAYMENTS In the netpage systemthe netpage registration server acts
as a proxy for the netpage user (i.e. the cardholder) in SET paynent
transactions. The netpage system uses bionetrics to authenticate the user
and aut horize SET paynents. Because the systemis pen-based, the bionetric
used is the user's on-line signature, consisting of time- varying pen
position and pressure. A fingerprint bionetric can al so be used by
designing a fingerprint sensor into yhe pen, although at a higher cost.
The type of bionetric used only affects the capture of the bionetric, not
t he authorization aspects of the system The first step to being able to
make SET pgynent §E§0%R&rlﬂD£S%HfPﬁQ@ANB%P+ﬁ&J s bionetric wwth the netpage
reglstratlon server ne in a controlled environnment, for exanple
a bank, where therhrehmbpdiment efit risencesalpictintioniclage dipgren i§ shewn miFigere48. t he user’ s

identity is veri ticRdocuhét€andicOit dbje6t tha§ be Mwmn@&%o&tr&aﬂ& defbriflofs

registrati at abase, |inke s, record. . The S. phot ogr aph
S0 ol so o Dt et B e pctih S bk o dor
regi strat i dsgoypryocfegetrpgc roamed. cdubtip Caredmétinistar @gfiointsi mgﬂxepwimﬂat Wwidsi Yetat ur e key
and certi fé&%%cﬁegguﬁgﬂegnﬁtﬁgFgﬁQM%F The wuser's paynent card

information 1s al'so stored, giving the nehg regi stration server enough
information to aéﬂ“@%“ﬁﬁ%nﬂ§%FE%M%PB%¥MFHﬂ ﬁ%z%ﬂﬁeﬁﬁ?ﬁﬁwﬁm%@%ﬂéﬁé%ion When
the user ewedErti@birighiItepRbh &Srs tdhd hdMBBtwhtCustOpra@tplehomenpayment , for

exanpl e by sign rder form the printer securely transmts

t he order |nforng&%gﬁm”$%8§€§ﬂ8 %Sand the bionetric data to the netpage
regi stration serkepmmiivetiogeprotesol definds b edertdrachionge wbiessagesktivirnreaiipedt to the
user identgd ﬁeﬁg %stérm%mﬂgpsukpas I%&d plglft%ti@%rsp&ﬁ@é;& &t Qﬁdeh&‘ﬂ %&Bls R Proxy in
conpl eting the % ment transaction. 4. MENTS The net page
syst em i ncP°oRgEEvely %FﬁﬁFF@WmH#€P6W§%?ﬁ@ﬁts, to allom/the user to be
conveni ently chaE@Bdmﬁﬁm ﬁﬁmﬁmﬁﬂgmd@mrsms&aﬁm@waﬁ@hﬁuommdeﬂﬁndnaﬂdlfor
copying co cunent s, and.possi al.so to al o t he us Lo be
o mbur s et esseil 3 WPRALCues BECnRPER &8 i ety WA BBt e
| att er depéptientityns rdpessdnted by amcmy%w@ymamela@&/om@)w@e@d tacyertlw&e cojgay . \When

the user rggisshifd Ge ﬁf@lfne@ftﬁélémrﬁﬁn @etﬂ&taﬁ/@;{d@ eaﬁﬁ%mifehh&s gstahl.ashged which
NPAQ92- SG 46 qgﬁ ﬁgates m cro-p he ‘user Ffelves a statenent on a

regul ar bd&f-d EaneasBy }Séctaﬁyhe eipe a*wa'rl Aye Lablf inpBrcatie Be BSiofE t he

st andard pmysnfmaa haredh@nérsam or Eseoyatitivg ielias eewhderatlatut Hert exdoended edtiey

aggregate(§£Q§ﬁ£$&ghgﬂuﬁﬁﬁﬁ for periodicals, which would also otherw se be
e

presented to t “formof individual statenents. 4.4
TRANSACTI &h\E SUBSCRIPTION DELIVERY PROTOCOL

A preferred embodiment of a subscription delivery protocol is shown in Figure 43,

A large number of users may subscribe to a periodical publication. Each user’s edition
may be laid out ditferently, but many users® editions will share common content such as text objects
and image objects. The subscription delivery protocol therefore delivers document structures to
individual prinfers via pointcast, but delivers shared content objects via multicast.

The application (i.e. publisher) first obtains a document 1D 51 for each document from an
1D server 12. It then sends each document structure, including its document ID and page descriptions,
to the page server 10 responsible for the document’s newly allocated ID. It includes its own
application ID 64, the subscriber’s alias 1D 63, and the relevant set of multicast channel names, It
signs the message using its private signature key.

The page server uses the application IDD and alias ID to obtain from the registration server
the corresponding user I} 60, the user’s setected printer ID 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
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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 input through the page is tagged wth the transaction |ID,
and the application is thereby able to establish an appropriate context for
the wuser's input. Wen input occurs through a page which is not
user-specific, however, the application nust use the user's unique
identity to establish a context. A typical exanple involves adding itens
froma pre-printed catal og page to the user's virtual "shopping cart”. To
protect the user's privacy, however, the unique user I D 60 known to the
net page syste i a 110 ?b

di fferent %E I'Cat |@%St g)rt}éw %ersonfs%%%edés eap%g?tlron a dln"‘g‘aﬁfﬁ 818[53%%& |y
accunulate@ﬁ%éﬁavﬁﬁwﬁmsoﬂata The netpage registration server instead

mai ntai ns an anomyermg@sehel @bd ok raoobe&ﬂt\ema@e inMSRE TTANEL AwARRd f28d | On Vi a
a uni que a({l as. 1 D.6 the user actjvates a

in r
hyper |'i nk {eGEEa> fi “ﬁ“ﬁ Pf’ée H?gé E’ttlé?r fer. é‘tlf“i?‘idﬁﬁjv}?"emﬁfﬁbseh%ft"ﬂgﬁéq paEE! server
asks t he nempctoehapaigist lisdniton server to transl ate the associ at ed

appl i cation 1D 6@&8&%B]@Le\m;n}gcateﬁgag@ﬁ?wﬁ?,egp}mca{l QG ol Akl | D 65, The

alias IDis then mtted to i cation. appl i cation
mai nt ai ns st at e PrRcknipplicatien hﬁﬁé‘ﬁté@“qéyﬂneﬂflﬂﬁsdoﬁyemaﬁwﬂﬁg ta tecsubseribest r i eve

user - speci g‘eleaedsftrﬁfee viamﬁeqraleiaﬁﬂpegk Svrh) Uit BVihBRGS:s Bfbsdi g lsmRalobedent i ty of
t he user. ste el nt.ai ngg i nde{%endent certificate and private

signature (key I¥é<zl‘)“lseya %C%‘fm“ Yeag; Shapoe EEHLPS AL PApIEES meRGHOF $PPIOBHAY gn
appl i cat i omlticrgyelracds @A geceine theih adgfired feoritdne objeesr Thegiaregtharible to populate the

appl i cati Oﬂi'evﬁﬂﬁf%&dt&st'd&fu%m&c&%s THR alfbi8 'th%tpagte DEveRNS Bcﬁ%ﬂl;ﬂeéé &%sﬂg " oduct
bar code yper| activations, the system records a favorite
appl i cati dhe“ m‘E?é?‘iéf“l‘“ﬁ‘P“’fﬁéP‘H’éeégrtOP‘ﬁﬁ“haﬁ‘ifmﬁ%ﬁber of product types. Each
applicati og2is aﬂml.m:mdrnmnbh!?mroampl icati on prow der, and the system
mai nt ai ns an f |cat der to allow it
to credit and deglp feﬁi{r FfPembr ov'fn Ofa%?"%ﬁm%?m% n‘frﬂtoco 15?1 05%5‘? ekl

application pr odeieTale%mh%emai ool iwith enctrpe qyerthe@du@ephmmwbsﬂm plbéd) tgont ent .

The syst ernearssega,yagé &El# b Ghe alcmdehdﬁ@g{a@;aﬁgetaed 5 eeﬁfoyen thbea Ghibied
publi cati on, f he expected frequenc of I'i cati on. \IPA092 SG

A7 4.5 RE Oﬂﬁéﬁﬁ@ﬁ@@“ﬂ%wwnﬂr ot erred embodi ment of a
resource descri prieqfinted d@Snifbs, AGIIRDNSS th5 Aawsik hddrds c@ﬂfe@agé@erver Ea@hnddfc unent

4o " Rosour B EE el onf EREM AE Ml BOR BLeME B REPRVERGNIRRSGAE  UADc
is desig newthiths sfragyiags. ﬂ“@tp@nter then forwards the pen ID its own printer ID 62, the page I and click

location to the page server.

The page server loads the page description § identified by the page ID and determines
which input element’s zone 38, if any, the click lies in. Assuming the relevant input element is a
hyperlink element 844, the page server then obtains the associated application ID 64 and link ID 54,
and determines, via the DNS, the network address of the application server hosting the application 71.

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

The application produces a response document according to application-specific logic, and
obtains a document ID 51 from an ID server 12. It then sends the document to the page server 10b

responsible for the document’s newly allocated ID, together with the requesting page server’s ID and
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di scovery of electronic resources. Dublin Core netadata conforns to the
Wrld Wde Wb Consortium (WBC) Resource Description Franework (RDF). A
resource description may identify rights hol ders 920. The netpage system
automatically transfers copyright fees fromusers to rights hol ders when
users print copyright content. 5 COMMUNI CATI ONS PROTOCOLS A conmuni cati ons
prot ocol defines an ordered exchange of nessages between entities. In the
net page system entities such as pens yprinters and servers utilise a set
of defined protocols to cooperatively handle user interaction with the
net page system Each protocol is illustrated by way of a sequence di agram
in which the borhzoniey, dinmension is used to represent nmessage flow and
the vertical "dinension is used to represent tine. Each entity is
represented by aTheeraheieesceeriens hi hgetirereaariiD sf spmiestioniD) tp the Srstbage verti cal

col um r edafvar&@aitalme tdn@spbadin@ iR £t pliki@ 1982, IThy firstPegel s Ger tdpR1s e RBuAN entity
exi st s, ine is s ne. During the tinme an entity

is active, ?Ehﬁiéypfril?ke'ﬁuﬁséhﬁsgxl’gﬁ Wf%{é’%gt%ﬁﬁtﬁﬁqhéanlo? ne. Because the protocols
consi dered here @ seobd gizestrer alocak®sibuoynt ntrck iaebpagd iD6 S.irerarss @e sewgener al |y
cut short 3.,800k-35s AMnRblichon, AEARESonlpRicRBLtdeR PR Gvrl Pliafhsd” . 0.1
SUBSCRI PTI O\IcaDE EL’V X ROJ‘F%IEO_OD refern}rpeztle eno |tment 0 taaSslzjﬂgdtst%(r';lﬁ)”pt| on

del i very p?e%FH’EB?geF%SC@ﬁW*We‘PFW@ﬂ@B A | arge nunber of users may
subscribe to a pﬂ?ﬁdl@ﬁﬁr]ﬁﬁhnstﬁhbbhiaﬁiﬁ&lﬁdé@meﬁa@mﬁ:hi@f:tmﬁl]ﬂﬁh M@ﬁbhcﬁameh@t | ai d out
differentl n sers' edi IOSWI shaeco ch as

t ext obj ec‘%lge Seweﬁnaln’iyfse ob} B8, I{)‘Il}lue st Ssa BLET PPt {Oon i) ‘ia%’r 3%?’@ \itofeio]l

t herefore fmellcmweF@S@@@Mﬂwactsmﬁmiﬁmcegxttf@ theihpredilipk abtiwdtioppr i nters vi a

poi ntcast, but dﬁ*tﬂe\&%{ R%ﬁ@e@a‘ﬁ&lﬂ&;ﬁm Qt@fﬁlﬁstr%qu‘i{r!ecﬁaFEIUuE'&éﬂhenﬂ;Qﬁrst
application (i. er) first obtajns a _docunent for each

docunent  1PBTHH oRpbefig B 18] mrdt the Iyalinks gprdicatige 1P ¢fde Hlﬁéﬁatstwélﬁfr werur e,

i ncl udi ng 11ttsotdGChonRE the hfdr BN rRaGRiIng @I PepIT} umnﬂso thetaﬁast[b 65 mg@o:ﬂez@wer 10
responsi bl d n L1 ed des its own
appl i cati otﬁe %pgﬁcgion%hage%ggl H%%‘%P? blglrn&%&é%t raﬂé) %e messa ¢ npt%r & BONA s et of
mul ti cast leingis aoabigaties to gstablish wparsspechis Gms’fégtée qusquﬂg afttvstwpr ivate signature

key. The paige SenxewrviRReEcBenmePbrdraésaon |ID and alias IDto obt ain from
the registrati omﬁerver t he correspondi ng user 1D 60, the user's selected

printer 1D 62 ( PE 3SEPTIO8 P OFEPEE Bt PERIET RSP thetﬂ?%c‘a’ﬁﬂ“l%‘eaﬁtt%n or
maybe t he suslens ge nberfeauétﬁagqoprinmt @hg strol@ndbnifleethajmpd and apatiosri the g t | fi cate. The
application's cegfd fi sage

o Gnat ar e, The. NOROBIEES 8! BON IR BRTARE AL, hPplfln J0and RRASCD
server faltPglePEfgeﬁqﬁ‘ébebﬂlFESmlWéh ID and alias ID don't together identify a

subscri pti on 808the page server loads the page description 5 identified by the page ID and determines

which input element’s zone 58, if any, the stroke intersects. Assuming the relevant input element is a
text field 878, the page server appends the stroke to the text field’s digital ink.

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

54 SIGNATURE VERIFICATION PROTOCOL

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

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

ID 61 and the pending strokes to the registration server 11 for verification. It also sends the
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The page server then all ocates docunent and page instance |IDs and forwards
the page descriptions, including page IDs 50, to the printer. It includes
the rel evant set of nulticast channel nanes for the printer to listen to.
It then returns the newy 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 rel evant page
servers, it multicasts the various suhgets of the shared objects on the
previously selected nulticast channels. Both page servers and printers
noni tor the appropriate nulticast channels and receive their required

cont ent  0bl66k&n b Iaf?yssﬁ{a%d {ﬁe Al ﬁf&&ah%@&hﬂ&@ﬁéﬂ@ 8anp£ g%h%’ﬁ% %edPft) Nt Cast

docunent StI‘UCt ures age servers t ete docunents
to their WAaPasesnt daggontant @lﬂrecfwgl WE%WWPéWr tdennﬁfsﬁthﬁuserweﬂm@m nts. 5.2

HYPERLI NK AGEl pVMhmeHR@I&nynAme@lgﬁaﬁfenﬁanm@Iw&my R strdiced YPBE LidePK

activation_prot on a net page
with a net} ameo&nce it %‘ah Ven%eme ke na““ﬁ’?d(izj rf’gésgatfoﬁéew -t ?Sﬁﬁgﬂetaéfplfc%mﬁig PREFT net page
printer 60D 60T¢1@et¢1fy| tbd(ﬂSﬂ&@mhpaftlplewectlﬁvampagegnamkar ltgembscothe on it feaergrage.  The

printer al§&a0kRoVWEhd B dak a(ﬁ&re%sttﬂé%ggﬁ Dﬁlﬁa&% P RqRGihe E&Q QRGE RN

protocol. The printer determnes, via th he network "address of the
page servelRSECIRATEIF IR dizital pignapyssrte fhe sipagpurefickleand ptshy assprigtedofiy s fay
al ready befridzen.i ts cache if the user has recently |nt eracted wth the sane

page. The print eli"het (?%Ql %1%12%1\,\%%%?11@3%& thag]I[! % c‘fnt%e corresgo gn:g\r)ge?r'll‘ D&Sztzht he page

ID and click |I|ocCa age server. e page
descri ptl oﬂngfq’rGém‘t&ptﬂweemltleWMemgwg@S | D and determ nes which input

el ement's ggne SB@Rﬂéuw,OthlgngdoLck Iles in. Assum ng the relevant input
element is a hyperlink el ement 844, the page server then obtains the

associ ated appl i é&fﬁfeérﬁ ‘fnﬁo‘éﬂe’éﬂ%fPffﬂﬁkb“PﬂOSHmmcoéﬁdhoﬂ’é fodigefés, via the DNS,
t he network addr Bem sobmitshe cag@pl Vi€ atforarhyp@linkedctiatgt ltrtglstfhl&wapml pr@abi on 71.

The page sggyst, §é§t%§5tzh\%th8§ f'oT-s%ecnécgmﬁb'ﬁsa' n the corresponding user I D 60

fromthe reqi stratlon server fien al |l ocates a gl obal I'y uni que
hyperlink requesin thq}a%farﬁaml#meﬂ%t@hmlplélﬂﬁivmnmemgegqm B3Me pafhescky per | i nk

request cl RS e @Uram 715158 BOMMhs iR f(FrhlggrS@ affthe b6t IYD@hbdt Biihe HBAWERS records
the IDs of .the re estln éer a@ rlnter and identifies the clicked
‘“%ﬁ‘il ROLL

hyper | i nk ﬁ“’f‘?é"t"ﬁ‘ﬁ‘&se Y887 Fipapm s ek Ay rrecipafre dlgs 6% | D 53,

t he hyper |dswkiatedgidedt composling dighe sighanke 41D ob@ining) the caffondingt dedificate vt
applicati og, %&qﬁ%(;gm@lfesponse docunent according to application-specific
| ogi c, and tains a docunent ID 51 froman ID server 12. It then sends
the documeh® to CAMMIBSINRPAYMENERROTORPL responsi bl e for the document’s newly
al l ocated | D, togethetd dibbdimédder alcBitikRsidnl pRBneRFBRocSIad $6¥n if Fikkde &Nd NPA092- SG

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

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

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

source application ID 64, its own server ID 53, and the hyperlink request ID. The registration server

credits the corresponding application provider’s account 827, It also notifies the application provider,
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the hyperlink request ID. The second page server sends the hyperlink
request I D and application IDto the first page server to obtain the
correspondi ng 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 docunent instance and page

I Ds 50, returns the newly allocated page IDs to the application, adds the
conpl ete docunent to its own database,s and finally sends the page
descriptions to the requesting printer. The hyperlink instance may include
a meani ngful transaction ID 55, in which case the first page server
includes the tra t Thi s
all ows the pplp?%%bgﬁﬂ?%5%%£3%¥ %ﬁﬁ% ﬁ@%ﬁ%?%ﬁfﬁgﬁgﬁgﬁﬁﬁé %éﬁ% for the
hyper | i nk A9t & jopginal pgee pereer Fppibsy I“'ilth ke hemsilink eguogt s Ehe napq geryer ysesghe j t g
"alias r eqiybemaﬁt reqﬁésf i3] daweﬁlf} fhe Bridher, ahm@ﬂdsmmreﬁit b5t theRAG RNt $RIsHRibn &BRAS bot h

t he pen ID t he i nk's. to.the r i stration

6 appl i n 6
server 171 %e etltf € mrlfte)’}tllBjefl}f tregisﬁaéw’ﬂugegv CPE?B%'%? e B““f‘ KR | D but
al so the a&lﬁas ID 65 corresponding to the appl ication I D and the user ID.

|1 ol udes e hd Bl Qpliol y0TR8S A0GUSRR! ndfhed B uBABLIGE D el | O 10

the application to estab a user- fi1’c_context i nk
act i vat i orPPlisation preRidsArand s eioxifgr 7 NI PREOTOoPweyrep caion 8@iddr aws a st r oke

on a net page W t ReatEPnaRcReion t he pen communi cates the stroke to the
near est nefpage Pé»*lﬂécﬁfm The stroke identifies the page and a path on the
page. The printer OTards t he pen ID 61, its own printer ID 62, the page
| D 50 and str okeRgetitg totFiguteh @ apd§eths pany gmerdlly designhthrebn@fwdncevmerarrm page

server | oagaudgmomq oﬁﬁ%rfsrn,tafgplas%cg Igo%m&ﬂgfh%@g Wi 1o ﬁefﬂagﬁl i @O

det er m nes V\:hl ch input element's zone 58 roke 1 nt er sects.
Assumi ng tWa fr geertiag eP‘i‘i‘ﬁﬂ‘Fp"éT“@ngﬁtpe‘} tep 205'ig ’é)‘é’t’er?“i"’é’["&“%}?@omttﬂé‘t PE§e server
appends t hi®é ot meheusing 10h e\ te@iktrankparhidoser A D istsadured K the Afdodite sad pey dfark Of

inactivity jat § ext  fi age server sends the pen ID
and the penamﬁglaggﬁe Overq 718%1 etf?lguliieéitp%“fclé ca)lhdl%fé’gr\lfgr%mﬂmf'o?ns Wt geilf“’fc'i‘?“e ation.

The regi stiraudpronengile t,he pser ‘iocmmﬂlefSta@s of theelL iimeunisd pitldss @@M’FimglOtde behevepen, and
uses the uge nncﬁd@qqﬁmaat 1@§l wMMtAnEM@QMﬁ@'&e&%@ 1oat & theMoBiRR 183 a&dme strokes

as handwitten text . has converted the strokes to text,
regi strat |P6?=Ie°“’§?e‘%°\‘7é’f’ F%‘t"}ﬂ?hr&mjf"ﬁebafke%m o mpR gt K gad fis WQ“‘B&Q@T%@P% The
page ser vestot dpipmetd it the whigxio3 bbdihe hesihe 102. wahdie antédha 11R6s inemtedfbelﬁiddhe 5.4

S| GNATURE v&;&g@[ {ofbh O, BRG fns ﬁgﬁig{%&g%%@ﬁs Lﬂpshﬁouﬁclu? (5 dbert ?gﬁazone the

stroke inte s a’ s gnature page Ser ppends the
stroke to thhevesilghare erreaser jleteeriv agill end Ipiepid4, inudisg c@:remmn@cscre‘fv thrqadsct i vity
in the zongsahe ﬁ&ﬂeﬁd;ﬁé&@llﬁﬁﬁexﬁd@ﬂl&o chdBR uﬂ@ﬁ@xd&@éﬁ(&ém&ﬁends the pen 1D 61

glngot anggn,?lhgg ﬁsg 1(1)1(l)<u%tsedt Qb Qae cove tlsraat;['l-lcgl(r)]r s?a?ug XE]B li]'610n ao ex ¥815 1” %at hon.

antenna 112 is also mounted on the flex PCB 117. The status LED 116 is mounted at the top of the
pen 101 for good all-around visibility,

The pen can operate both as a normal marking ink pen and as a non-marking stylus. An ink
pen cartridge 118 with nib 119 and a stylus 120 with stylus nib 121 are mounted side by side within
the housing 102. Either the ink cartridge nib 119 or the stylus nib 121 can be brought forward through
open end 122 of the metal end piece 114, by rotation of the pen top 105. Respective slider blocks 123
and 124 are mounted to the ink cartridge 118 and stylus 120, respectively. A rotatable cam barrel 125
is secured to the pen top 105 in operation and arranged to rotate therewith. The cam barrel 125
includes a cam 126 in the form of a slot within the walls 181 of the cam barrel. Cam followers 127
and 128 projecting from slider blocks 123 and 124 fit within the cam slot 126. On rotation of the cam
barrel 125, the slider blocks 123 or 124 move relative to each other to project either the pen nib 119
or stylus nib 121 out through the hole 122 in the metal end piece 114. The pen 101 has three states of
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NPA092- SG 50 application I D 64 associated with the form of which the
signature field is part, as well as the formID 56 and the current data
content of the form The registration server identifies the user
corresponding to the pen, and uses the user's dynam c signature bionetric
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 applicatispn-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 assipgson! BiAudin !h&ﬁt) 1@'&9&59@%%%_50&&{3?%&&9;% ure field and sets the
associ at ed form s status frozen he digital si gnature includes the
alias 1D 65 of t¥dusdd? PREPEHEI ng user. This allows a single formto
capture mu tipl anm&amgemi@mapumﬁ&d 5.5 FORM SUBM SSI ON PROTOCCOL. A
preferred enbodllglretgétr& ar%d Kol %nmﬁll'gou nor%ﬁus%(?m??ﬂl is shown in Figure 46.
For m subni ssi on ‘occurs via a KGE V&t on. It thus fol lows the
protocol defi ned spaandSathiCHn 25, lQmowetlhnsm#s:hﬁwmh@pseb%fwh@ha@dﬁthindhrs In the

case of a QN 10y R8E J,ebdakﬂatﬂ@ 1Y AL dﬂlﬁliﬁﬁﬁlﬁﬁtprﬂrﬁgﬁtﬁ@ggﬁ}ée@%dmhyn the page
server 10 to the application 71 also cgontains the form1D 56 and the

current daff"épri’?f)‘itff”é?f’cto Gf sy o eee fepsot g 1s prayided dpHpted rdhesisspnd ﬂ@‘rpﬁ%r e

fields, theafd melapg)deﬂ@aa ragiationdifomftheasrfea e @ned Ayx BOR r2aatsé ﬂgmtsheada:! ias ID

65 associ h&:@l 8%‘%’}11‘3 CE Qﬁuc%?E’O@ﬂ{rmglmger L4 ¢ reéew%f‘%%d‘érc%n er cgb%?zf ing the
ertifr ca e

correspon From re |s ration server SSI ON
PAYNMENT PR@T@@@E opratipropleher negy I‘Bnﬂ@dﬂm@lﬂ@ckdﬁ ﬁor@echﬁnnsypwd plaa}rmbmcs)mtsot ocol is

shown in Riig e dler 1N aﬁrbrﬁéc%ma&ﬁ LIV bt PBERRMhce ah@ RSeiRl thiQHloSRd ONS may
be payable from ag\ fgpl i cat g%ow der to a %ubl isher on cli ck t hroughs,
transact i o AR S At 88T Loyt thegemppagts @ dhroe BAL G2 Bhmi ssi ons
may al so tmttqmgcabttelﬁr\ﬂﬂmmfeencpntbd wigitirethe tam bavel 135.0v icchainial 038 dohectptoitt er . The
hyper!| i nk .fGyeshed Br 3 hetabl St 14, A&%&%@eihsrg %R&g%éﬁ QR hedlt from

t he target ap I cation I'OVI to the source

appl i cat i g™ F‘G%Q‘BCW& thg baéefy Eﬂi‘b‘P‘F s“iﬂi'éi“gc“oaﬁlﬂfgﬁfgr‘?@hi“toh%m%@ﬁi ehsutgbep| i cat i on
pL owh der |739&amd 0:x1POB 1P foRhaBL r@ﬁ@glhﬁgdﬂfhe batery TBevik ANEEIn. BRREDLAPk POB F_@CEI ves
the hyperlin ue r e rv en .t rirnk 1s
first act |‘P’il/atnEl eldn%qan“% @g?rElrjﬁg%nm? H]% é&%ﬁmo ’%4 f‘\?\a‘éﬁ“’f‘%désl’[;&el’rﬁ‘gt} §%ff?fni cation
needs to dredils wmeelmmwamrnmm@mdm Oiitheed foi writpe idgddr bheengbiepl | cat i on

provi der  cfeRhilatidrortRGordd el wle@@% SHELY Y the lseggﬁtﬂﬂ@sr S}Mut; RiptBe ThyRer | i nk
request 1D, The e server uses request 1D to identify the

source ap thtﬂcﬁ‘de dﬁ‘gde‘a"ﬁ*ﬂ light frera thelfR LEPé&? yia E?ﬂe"f"tﬁs (P‘I’féh‘}“%‘l wouist o Bgplidet at i on
server | Ibldcges h@rizaM th t he

Rubber grip pads 141 and 142 are provided towards the end 108 of the housing 102 to

assist gripping the pen 101, and top 105 also includes a clip 142 for clipping the pen 101 to a pocket.
6.2 PEN CONTROLLER

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

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

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

When the pen 101 moves out of range, digital ink data is buffered within the pen 101 (the pen 101
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source application ID 64, its own server ID 53, and the hyperlink request

I D. The registration server credits the correspondi ng application

provi der's account 827. It also notifies the application provider.
NPA092-SG 51 If the application provider needs to credit the printer
provider, it sends the printer provider credit to the original page server
together with the hyperlink request ID. The page server uses the hyperlink
request IDto identify the printer, ang sends the credit on to the rel evant
regi stration server together with the printer ID. The registration server
credits the corresponding printer provider account 814. The source

appl i cat i ofcRE-PHLERS a bﬁfepmahg@al & dro¥e al ifit &@1 B apgxlaﬁmhgi? 0 dndn¥ie Qe tﬂe & t ar get

application provider, and printer provid e 1dentity
sour ce apptP‘f“e’é?‘}tB?f“H%)\i‘P@‘e’*Pbe gpnsopfteiiatenE  pEN DESCRI PTION 6.1 PEN I\/ECHANI CS
Referring to Fi gukesntbiarbip 934 it heunpe oy ﬂlg&a@ﬂaugcmﬂsmgmaiegmb1bmgl&eﬁﬁr ence

R;U}Erngl V\é qul bliﬁgl?algr%%elﬁmtratm Ay gllt;arQQeta:!iPtge arcgntec Jf %6 g oller cﬁ%’ 37 tFl Hglm di ng

i nrng I'nterior
conponent sshowBleprqsentatipns of ﬁ}@BF Fldp 133, @@@m@t aemr 13 E)ttlathabdlo}r smukﬁlb d16altle En e end

106 of t hepesksibioEpLR2, thARSf&m sedsb@RPAFS, G LA EfensbDhotbfo R §44Ir €d tO the
opposite end 108_of the ou5|n%%102 The cover 107 is al so of noul ded

plastics, and i s HReRABRPPHes R &7 nelvdsh popraltine Rrecesser 14P- B f4Gsngllys % enabl e
the user teachuigewr ddnebestcat csp@intt bahd dabloerhip ek \Matﬂmemotﬂew helssingrl02. The

cover 107, par urrounds the end
108 of t he uslﬁ fgo %%d K agmloﬁ g dm‘”‘%%"“ﬁ%ﬁ on ed¥° Coﬁven(r%%j e?:?gs back

fromthe ﬁﬁwﬂﬁpaﬂﬁﬁlﬁgﬂﬁﬁwhﬁW¥%hﬁﬁ%Ww¢w¢ﬂ%&wkespondlng slot 111 formed in

the walls 103 OfAﬁhxﬁagnglﬁbrnﬁte&?'Qg xsﬁnﬁ@ﬂéeg v tRNRRgel dedsol 333U RLELBeNi nd the
proj ecting 102. Screw threads_ 113

tl US|
surroundln@gﬁhméggﬁéﬁ??lTT%%Pﬁhw ¥ SBBW@&ﬂfb?m§?§“aPﬁﬁﬁﬁéHP§33W@@blve a
met al end ipih@esen RE4ircuit hed and RAgsapatos eglpoindirn i samawdidthentsna 1115. The neta

end piece 114 i STﬁeeWo@iRE %rotm%so? nap La?hﬁe@ SRLbdL ngaqloxE E%A %ﬁtg q%g' tﬁ‘om'bf#x . PCB

mounted W thin the cover I's a tri-color status
117. The SHEFfcRWR & image pegsop | Yompriam ths dorensenspropbptpdiode pecopyls thyhEDstAL us LED
116 is nount agh a3, ﬁﬂﬂﬂmﬁ(ﬂk@ sBrt-rk}e radpefdmbdicatio vig @Rdadd frmateR&NG3 Mt KibI i ty.

The pen can ;oper at e a_nor nal ing ink pen and as a non-marking
stylus. AdSH Teﬁgﬁm%%ﬁ ]&%ﬁémfﬁ%mﬂFﬁﬁﬁﬁg%m%fg'and a stylus 120 with stylus
nib 121 are nounfhedprséesher 46, slightel tmansdeiver canipenchte (ganpgivarO@ntrdliet hEyr addhe i nk
cartridge ylichund LRl r154)hﬁ1aget %Lsu,sm@;f;ee 1221 ﬂmwﬁ@lﬂwm%ﬁ@ bWM%QF ugh

open end 122 of the netal _end (glece 4, rotation of the pen top 105.
Respect i vaM&Trifds 2 fredierurofier s ﬁ\aaiagz&‘f“ ‘é.’F‘EOHﬁ’BWéHC“FéSf‘tHHéRF FFR"néfa’iSf“Pdi dge 118
and stylUSmﬁaﬂ$lﬂ@saﬁﬁhmmahmmq&mmauam@bIe cam barrel 125 1is secured to the

ben top 105 in opgriahd 00, ANg 31580958 'R RIAShRCk SWaldl v BESRM Parr el

Electronic Corporation, and is described in a paper by Itakura, K T Nobusada, N Okusenya, R
Nagayoshi, and M Ozaki, “A 1mm 50k-Pixel IT CCD Fmage Sensor for Miniature Camera System”,
IEEE Transactions on Electronic Devices, Volt 47, number 1, January 2000, which is incorporated
herein by reference) with an IR filter.

The controller ASIC 134 enters a quiescent state after a period of inactivity when the pen
101 is not in contact with a surface. It incorporates a dedicated circuit 150 which monitors the force
sensor photodiode 144 and wakes up the controller 134 via the power manager 151 on a pen-down
cvent.

The radio transceiver communicates in the unlicensed 900MHz band normally used by
cordless telephones, or alternatively in the unlicensed 2.4GHz industrial, scientific and medical (ISM)

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

In an alternative embodiment, the pen incorporates an Infrared Data Association (IrDA)
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includes a cam 126 in the formof a slot within the walls 181 of the cam
barrel. Camfollowers 127 and 128 projecting fromslider blocks 123 and
124 fit within the camslot 126. On rotation of the cam barrel 125, the
slider blocks 123 or 124 nove relative to each other to project either the
pen nib 119 or stylus nib 121 out through the hole 122 in the nmetal end
pi ece 114. The pen 101 has three states of NPA092- SG 52 operation. By
turning the top 105 through 90 steps, sihe three states are: Stylus 120
nib 121 out; * Ink cartridge 118 nib 119 out; and Neither ink cartridge
118 nib 119 out nor stylus 120 nib 121 out. A second flex PCB 129, is

mount ed 0Ny @RcLhoLGbit- %%a%@mﬁ@ﬁcﬁt?dn%vuﬁg’gasm&tﬁhoﬁk a% }fmtépl n the housing 102.
The second flex PCB mounts an infrared 31 f providing infrared

radi ation for plof &EbsroFbadimett e ray ¥ dedudesy PF‘WE]@”@@?P@'O?CW}FS%‘“‘?‘%S provi ded
nount ed onmduhited me@e@Rthal plex ofaFpen 1A%k OMhe hQ@bMAtdIT190 @ kleoh @dFigundbakd on from
the surfacg. %T)& Sggond flex PCB 129 al so nounts a radio frequency chip
133, which in des an RF transnitter and RF recei ver, and a controller
chip 134 for coRrmpiisiongt disercerteranstenfensblve thrermbedment Afthopen K8 thkaek 135

(fornmed framoRRitodaskeche wsuﬂdcaﬁkaﬁ&gssamng W ToBi1iBn 24480 EOMBHIdl R { 1638
projects an infrared beamonto the surface and receives inages onto the

i mage seng8f BEgocapg fes Dsahifryid W‘?égobiﬂgbofe&?ﬁ%fe&hﬂtﬂmaeefﬁ%ﬁ@ﬁ? Wi t he
second f | esor B@iBpid, 28het objectlais@ inferfa@niipaclemed /g, whinedundisv@or) 0kt the theg WD bthi n t he

cam Dar el el Sl 18lnsd SHSANNSELR hOukdif bR SELYs Sobect s, 137 and

the cam barre hr ee rec argea at ter S wthin the
cam barrel 125 Tht ssesiratien magsepd e B@Flﬁremgﬁer&mask@fsme Annd ndixsting s char gi ng

coi | 140 i@em%ﬁ%sp&aamébgrod&emmn&he%vEl@,Btylz&m&@on.enabl e recharging of
the battery 139 yia nduct i on. 2 second f 05 129 al so mpunts an

infrared LED 143 8#d™ T %8B tﬂz?dgitr?)lﬁels T%A{m‘f"ﬂﬂ' LIS PRy P ®enent i n
the cam barkeake &RBlawhevithaigh esitio liresgmtig agsonibRE@s edrors mathd seksed asctlermtibge 118 i s

used for wpidd ers! tfbid e . oke, ove! bei ng
appl o0 t orhaiare idiil j SRARLE A pORRFRBOTHL PRt mhpERR,

phot odi odeaumlagdi ets |jght fromthe IR LED 143 via reflectors (not shown)
mount ed orv.t he sKiwese PAner Pesckitdionnd 124. Rubber grip pads 141 and 142 are

provi ded t rdsgt.h of the housing 102 to assist gripping the pen
101, and tﬁ%galOSP'é{ %Sﬁln%c g%es aclip 142 for clipping the pen 101 to a

pocket. 6.2 PENIECNTRO-ERThetrqze wallpfier @1 arshamddly asonldetieFigimet.the
posi tion gfi Legpagéslan La&e/fk%e@h&mlg&% a{pﬁkéa%%cgar chfetr gy engﬁlé‘g sb2-5hl 6B od MRYI NG,

in the infrared Spectrum an area o0 e surface inh e viclinity “of the
nib. It r%@@lrle@%%l% e dta- Hrisyatsheight epet 18 Fidhoreper|68¢ pretingriboegy theand i s
arranged tdpieal gtk algRied d0€ arfdli 683 AN riafbothRBes b bhed Sikuneobd if f10&BId: A1 | ocat i on

tab utili s‘ifi{ﬁguﬂqﬂcte(iics 135 and controller chip 134. The controller chip

An integral binding assembly 603 applies a strip of glue along one edge of each printed
sheet, allowing it to adhere to the previous sheet when pressed against it. This creates a final bound
document 618 which can range in thickness from one sheet to several hundred sheets.

The replaceable ink cartridge 627, shown in Figure 13 coupled with the duplexed print
engines, has bladders or chambers for storing fixative, adhesive, and cyan, magenta, yellow, black and
infrared inks. The cartridge also contains a micro air filter in a base molding. The micro air filter
interfaces with an air pump 638 inside the printer via a hose 639. This provides filtered air to the
printheads to prevent ingress of micro particles into the Memjet™ printheads 350 which might
otherwise clog the printhead nozzles. By incorporating the air filter within the cartridge, the
operational life of the filter is effectively linked to the life of the cartridge. The ink cartridge is a fully
recyclable product with a capacity for printing and gluing 3000 pages (1500 sheets).

Referring to Figure 12, the motorized media pick-up rofler assembly 626 pushes the top
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134 cal culates the orientation of the pen and the nib-to-tag distance from
the perspective distortion observed on the imged tag. Uilising the RF
chip 133 and antenna 112 the pen 101 can transmt the digital ink data
(which is encrypted for security and packaged for efficient transm ssion)
to the conmputing system \Wen the penis in range of a receiver, the
digital ink data is transmtted as it is forned. Wien the pen 101 noves out
of range, digital ink data is bufferedswithin the pen 101 (the pen 101 N
PA092-SG 53 circuitry includes a buffer arranged to store digital ink data
for approximately 12 minutes of the pen notion on the surface) and can be
transm tteged el ﬁomﬁe R e phe®h pApBH Pnsdrdh ﬂiesﬁrwam bfphe o hHeHGAANG 11 ex
PCBlZthheﬂp . ure 10" 'is a block ramillustrating in nore
detail theMgpig P@é‘ﬁﬁr @Semb vt e f@fed\ﬁnmﬁ“ennntmwes@ and-fQG are megited|isan  shows
repr esent afpgpeg anmets&fﬂedﬁﬁ cGﬁﬂgQaﬂo'ﬁaloné e stl’a@igﬁpéi |4k Q‘he & 604 RQrdwhiime 0l or
status LED 1fllrt t %9 %I | um nat i on llge p %)EE?‘ e sensor LED 143,
and the foreasPan 68$me PO UICE PO R P ‘é’r K% ?6‘131“ ﬁ‘?epo Ehc| udes a
control li n@4psr5@@e¢@drfullllﬂ®d piBuisg dodfincasa Fixatde isheintedsinilamgelyob aiddtyiuglet ween
conponent Sy 0% 4G .SRRLERQ! | er chip 134. Flash nenory 147 and a 512 KB DRAM
148 are al so included. An anal og-to-digital converter 149 is arranged to
convert the anal 8t Pagirghikt thef fres i errint™ fpgptcesiaceid diroughh e b off Rowrered ok spilse a
digital signak (alifRd0ED8e §t&ﬁg$9§apérrﬁaﬁ)’ foAe® adiSi2aitsDh QbhREQSoir IhedeNBikd MBOE
sensor 132. transcei ver &ﬂﬁ%rol er 153 and base band circuit 154 are

al s0 i ncl uBEES ftFice PR vt cerapgoopgnut: [g; fipd he shegh 02 fto thefegqopdffemisth’ RF
circuit 15binegind¥83r esonat ors and i nductors 156 connected to the antenna
112. The control Lin I S C ti.on ta from
tags fromthe s%ﬁ’f rgn&togié%%%%em%ﬁg tﬁe%g}(gee%(ﬁrp@%?%og%e% qexesprfu er eosr6 @'22 sensor
phot odi odeand 408 inte dhetbingsrgsseipidy E@DEherm@ed PagQasyhiebtEABa posRdd Fpa!wd{heﬂé axle

s hgr t-r ang?omh ﬁbrsﬁﬁﬁﬂﬂ& o fdr & hndthed mbBle hASHy @ s%ﬂg%@ﬁa@@ hﬂ&%rmoilnlér?lar}v]ﬁcrtlod s a
nedi um per f or ener r pose rocessor pr ocessor
15, 01 o Ve PRAn Deuroa B ey T TSRt e oo Braat i

baseband ctrangpuitdd fifsdi to imae witnbopoveret exit adevid 5&ys Hyl akdn qmrmhghaﬂw and
512KB DRAM, A& poldd HYLALEE 1 n a single controller ASIC. Anal og RF
conmponents (RF circuit 155 and RF resonators and inductors 156) are

provi ded in the dépahatvbeeRmseEmdbns?3 rresistsiihgeadialyshofloy axlg 6791wl Biagnsce] CCD
(such a sedqgihg fos tho e uppll hby 6m&@ﬂ&hmﬂ<&mﬁg£@mrm £1c@09 PRk 1ONglu@Nd 1S

described i,n .a tak sa kus OShI
and M QOzaki lfeel X}%qpeb %rg{ theswe o C?p’@@ba tlmalg eouéje nsjgi Bofeyy K N}%/gde%?%“rs

Systent, sEEEdSTheghwadedl,ovd anepeiihgst the Gont.divDeng sile soldived and sping puieridenrs 1
January 2000484 E)hhe' n§etd1 BaQef a8 %&th m&@s Qv'h@iythg 1‘@;1 &f tﬁ@&&)ﬁbw’%ﬁqls ﬁﬁ]usi R

filter.

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

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

7.2 PRINTER CONTROLLER ARCHITECTURE

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

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

wireless netpage pens 101, senses the help button 617, controls the user interface LEDs 613-616, and -
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The controller ASIC 134 enters a quiescent state after a period of
inactivity when the pen 101 is not in contact with a surface. It

i ncorporates a dedicated circuit 150 which nonitors the force sensor
phot odi ode 144 and wakes up the controller 134 via the power manager 151 on
a pen-down event. The radi o transceiver conmunicates in the unlicensed
900MHz band normally used by cordless tel ephones, or alternatively in the
unli censed 2.4GH industrial, scientifsgc and nedical (1SM band, and uses
frequency hopping and collision detection to provide interference-free
communi cation. In an alternative enbodi nent, the pen incorporates an

Infrared Dgtg frloRbds B8 REP b@%)vsi\&?ﬁgﬁa e@%eﬁénﬂoﬂ&@fﬁfoaa@ eonzlgg of%h&a&mr ange

comuni cation with a base station or ﬂ printer.

embodi ment BeriPIERSH &FerrPRHOffigFaRICEs O Elferw% igg Pfﬁef@sah%ﬂo cgzele'éﬂr%%w@tté% s

nmount ed i nprinh@gifodontedilerd Fa@ve a0iighisired a4 bils@39.axi s. The accel er orret ers 190 are
ShOV\ﬂ I n FI gures ?ﬂdD Sol‘éllstgrl h tCOI(lj'lurteslsl rlte d;rst:]r? {1 rOVI %I Q0 z?e rmter

accel eroneters enaeb thi &% Pthe ™ P HoT0' PRI i on

wi t hout r efompresekragofonnt. ﬁa@e’nhfcﬁ@anq Q@ﬁrwlafgaspan@l fmwrs mglptnhtepetge@eﬁgvsdm it ags to
be sanpl ed;s@atia@s MAWEE: prihALA.- 3565;@9431 QGRS at%rtgagaglssfgemﬂm&)hﬁﬂ d gﬁ&mﬂrﬁy an
object of interest rather than a position on the 'surface exanple, if
t he obj ectecnpiae sonirptlers pring bosh yidepof ajshef pimulipneohghit (e. g. a command button), then
the tag | D of em-}hndls@ﬁaﬁm @ﬁglﬂeas@nﬂﬂlérm@h (EolﬂﬁoiﬁthEQa;ﬁf trdnki@rti AP BbniRlsameNt can
directly identif t el eratlo sured by the
accel erorre‘fsaégremmxmégc nﬁ&ergﬁecrﬁlﬁﬁﬁ I re(':n?( onéiel & r}lll %Zgrat ed with
respect to tine The mm’@dm@llarrﬁ ﬂaﬂsmamsaﬁé@glsls the badfiwire yor dptll thsesicesta @30 Si nce

the startifgmpo8pdAs9Rs Qi ab mﬁféﬁzftl&kﬁta‘ mﬂpéop%s@fa\mam R 65Bdt BYok M, POSI T ONS
within a stroke_are cal cul at ed position integration accunul ates

errors in the senSRICEEESPLLS 61 a“dgl’ig@”gl“éqsffﬁﬁ’t‘é’f“‘g"‘l"?}b fUESPAINET ppEGRlleh gh

r esol ut i ongs3 amichateband tiranie 7530 ﬁratntegnated)ﬁx aainglt taaktaller AMERGS6MAnALY I dofpdhents

accunul at h BT 1. 3P, VECHANI CS
The verti §‘§F|°§°“§rg’35;fr’”8é&r{°esl‘\’ﬁage wa prl\%”flzstl%efgggglQ Qﬁ\né mtegu: Ff}l}gzggténbl ed in
Fi gure 11.nepyork iplprifage @0%66 HePapis. finse tlf@agmm@rszéw the BitEprig ednprgtictipbe x ed

8'/z" Mem ﬁ&m&e&mr RRGLIRG. 9QR B533nd &S 223 BN (s iNIB FIbIOANT 887 il fspnd 12a.
t he paper 604 passing through the

It uses a rai aper path wt

dupl exed p‘if{ g‘ﬁ@f’ﬁé%guﬁﬁ?“alrlf’és789)?:‘3%}"3*}4%%‘3?%&%% h sides of a sheet

si mul t aneousl y, RAnvafiety bf eovek iddilce mbdulas B2 bre biceidel, eh prm&graaheqﬁgmdl ng
assenbl ¥ QR APRLEES 78 2 tgnal} oGbelPucp % AFork U060l o8 AGMBL IR0 Sheet,

allowng it to adhere eviI ous en presse Thi s
creat es a iewmel|inigstees d;clude POTS modems Hybrid Flber—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 (parallel port), 10Base-T
and 100Base-T Ethernet, USB and USB 2.0, IEEE 1394 (Firewire), and various emerging home
networking interfaces. If an Internet connection is available on the local network, then the local
network interface can be used as the netpage network interface.

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

The printer controller optionally incorporates an Infrared Data Association (IrDA)
interface for receiving data “squirted” from devices such as netpage cameras. In an alternative
embodiment, the printer uses the IrDA interface for short-range communication with suitably

configured netpage pens.
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docunent 618 which can range in thickness fromone sheet to several hundred
sheets. The replaceable ink cartridge 627, shown in Figure 13 coupled with
t he dupl exed print engines, has bladders or chanbers for storing fixative,
adhesi ve, and cyan, magenta, yellow, black and infrared inks. The
cartridge also contains a mcro air filter in a base nolding. The mcro air
filter interfaces with an air punp 638 inside the printer via a hose 639.
This provides filtered air to the prisptheads to prevent ingress of mcro
particles into the MenjetTM print heads 350 which mi ght otherw se clog the
printhead nozzles. By incorporating the air filter within the cartridge,
the oper nal t r is effectively linked to the life of
t he cartr?%%g ﬁé |n%9°NAFGPB&éE€S a fully recyclable product with a
capacity for prlﬁmﬁﬂ@IﬁﬁdmgkﬁWﬁ@UBﬁeﬂmwﬁb@é“#igbmeéh@em59mgﬁbﬁwﬁmmhg to
Figure 12,5} &pt;@ﬁﬂsaﬁdppmelm@mlsgéava%nmhjs@massenbl y 626 pushes the top
fro the nedia tra ast a aper sensor on the

NPAQ092- SG 55 S C

first print engi ﬁ]ée Eg%)?%? e“tzﬁé lﬁ?ﬂeélﬁsé’a’“o’i\/%‘}ﬁ%?ﬂ [ e e oSl y.  The
two Menj etTIFMqamlpmt:es@ngomechﬁﬁﬂpr&ml pﬁg}Bm@ﬁelmmmnrtEﬂsmieamay ©opposiag i n-1ine
sequenti almlﬁrﬂ}lilg ﬂ)%ﬂl}s% ie?&cl@bgwlgstérgga %g%@c ‘84% TREBEES ch?ale;r]a{Xel-l);: pt% smce604 IS

drawn int rst grlglnt engl ne I ntegral k up rollers
626. The pHSILiaEHvEPRY O W@fpageh@npag@ﬁra BO#prgdgn @@meiﬂhlamtezxﬂnly lgfieed

printing GepHBALEPoorDISK afiliz¥®n WwienRisteRkiRCns ddldeanieously to aid drying in
r.exits the first M i

the shortest posgjble . tine. tT' " print

engi ne 602 thr oug}ﬁte'é"’ag(erfgl%? ’Ibtg?/\%agee%sgﬁf’fl?n LHPREZA R & &pEeme g%‘ﬁ‘tjﬁ’éﬁ"lgvlefong t he
strai ght riatplevwlpatlhl)a$slemcmhprae¢d teugpaligitdd siza anduidivh firmemhrt oHthd @mpredbigag: spi ke
wheel s confget the "wet' printed surface and continue to feed the sheet 604
into the second I\/En] tTM_ print engine 603. Referring to Figures 12 and
12a, the paper %%f‘éléémfl%fn‘ift%eprﬂtﬁﬁP@ﬁé@twlcmed@ﬂ@gﬁ@gs goXensignel 603 into
t he bindenmaﬁ&e@hhmmﬁaﬁhmghﬂmmﬁmm@aﬂIpaggnpaﬁsaﬁmhe&m@anmahaQM&&ﬁdfSplke
wheel axle er and anot her novable axle with

spi ke whed chq%sdgenergedadmx%g ras(t)enzatl dion Onstorec}m(a]e V\?‘ng)reissegwg mage bl e axl e/ gl ue

assenbly 673 is H@umnenroqe@ﬁma'f'ﬁfm’@ws badﬁpmck phgedokest toghpdduplexeid printtengims por t ed

forward t Qohtiigt 7exe @adM frldt Ld3Gic ROWBIE Gr6G ¥thiRs @ZQoﬂ{ﬁr@ssﬁqﬁéesmﬁé’e AGkigy of a
canshaft. A separate notor powers this canshaft. The wheel assenbly

673 consi STEOBYT =04 ST Pasq egipaﬁ%?w aawmgén@lr@ et rusipe P‘i"ﬁ‘ﬁ ispigdligtd ng f or
the gl ue Suppleytihiopecttdlo ddromehtire] i4NIB t&-ard CMIGRIFOERL imdRisnaxkhe 679 connects

to a glue 7_¥Qeel RV E e %%&f gggdhesive by capillary action through radial

hol es. A no ded ousl ng surrounds the glue wheel, with an opening at
the front. Pivot Thegags deansien adil pagingpigklispefiikegpriolangine woole 76 r@sists plached t o

t he net al hh)ghassel@@m@rlﬂgmeﬁgem&me Sodewadsd mewa@r 769%tstmara ORuPsEETOl Yy 673

![ ﬁ et rr:,:)ll’lzte die?‘?gﬁ\,\?)#g %gftongﬁ.él Onmgl%(o%(t)o? eusmt 765 % custom tag lengorc}gro’lij h at H&a front of

loader/formatter unit 767, and a custom interface 768 to the Memjet™ printhead 350.

The print engine controller 360 operates in a double buffered manner. While one page is
loaded into DRAM 769 via the high speed serial interface 659, the previously loaded page is read
from DRAM 769 and passed through the print engine controller pipeline. Once the page has finished
printing, the page just loaded is printed while another page is loaded.

The first stage of the pipeline expands (at 763) the JPEG-compressed contone CMYK
layer, expands (at 764) the Group 4 Fax-compressed bi-level black layer, and renders (at 766) the bi-
level netpage tag layer according to the tag format defined in section 1.2, all in parallel. The second
stage dithers (at 765) the contone CMYK layer and composites (at 765) the bi-level black layer over
the resulting bi-level CMYK layer. The resultant bi-level CMYK+IR dot data is buffered and
formatted (at 767) for printing on the Memjet™ printhead 350 via a set of line buffers. Most of these
line buffers are stored in the off-chip DRAM. The final stage prints the six channels of bi-level dot
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springs close the assenbly and effectively cap the glue wheel during
periods of inactivity. As the sheet 604 passes into the glue wheel assenbly
673, adhesive is applied to one vertical edge on the front side (apart
fromthe first sheet of a docunent) as it is transported down into the

bi ndi ng assenbly 605. 7.2 PRI NTER CONTROLLER ARCHI TECTURE The net page
printer controller consists of a controlling processor 750, a
factory-installed or field-installedigetwork interface nodule 625, a radio
transcei ver (transceiver controller 753, baseband circuit 754, RF circuit
755, and RF resonators and inductors 756), dual raster image processor
(RI'P) DSPs ot 480 760b, flash
menor y 658"&?"2%&“&1‘% i %d“’ Wjégm%glgmﬁ %‘é%ﬂ%g d“g eaﬁ;?e 14. The

control ling pr oc@@‘%‘b?evminﬁm“e@lg@@ﬁ?mﬁlie@a'tﬁpdﬁ wed ﬁl '{nhen ﬁ@%lmﬂ(a feplgxed Wit h

| ocal wi r@h@a&tmt}aﬁ% sﬁ.eﬂ}mzwﬂqa 2SRARIGRe tae sil Proboliy ef ;ﬁé\t?enﬁnﬁé)m{)r ols the
user |nterf oni zes the

7 PA092- G 56 feed

R P DSPs 78GR T s REA G T GG D St DTS AL el g Wb
per formance geneilld priptumpios@nindlier 6 cGdss 8 dow:spdeh erocesnt 72l fori spghpiidgeessor 750
communi cat ren ; ed seri al
bus 650, Ty P EIpkill ol BIOLARGADML BHtRLSe W0 KhApRa Rl PRPY

net page pritAf@rolling thestpppesater Sratys- forrrat Each print engine controller

expands, di t her siamélspr vdnicas pﬁ@end@gegﬁ&tet Qhd 8 pridSR@sks aicﬁ@nﬁ@mi editM

pr| nt head 350 in . at Qver pa T dupl exed
print endi*fié PEont ‘Se ?l?nértgelﬁ'ggl 'Ifle“%%'i?'uf JAGES (?105) gﬁ"”@ﬁgj@? g0 %%%ﬁ%\g@q y. The
mast er pridp Ileﬂlgil%efe@mﬁqfdielnetpag?ﬁ@aer,dbmwpom egivgs pelp@intst4s dpspoets pand

moni t or s i Pkute USRI hbk SRMMREE b A L angd. the ink
cartridge QAutf:h?I% 761. Th esprl Ht%}gééwg%\pr%aﬁg Qﬁ%&&éot@ﬁ‘z%ﬂmh%@%%zg hol ds t he

sof tware %7 YBbthit K prate Ssaienysd thearigmieRermbry, Fhivh inge gystept degien

conf i gur atéxeadsdakaz. Thl S is copied to main nenory 657 at boot tine. The
processor JSO D§ and digital transceiver conponents (transceiver
controller” 753 an Baseband circuit 754) are integrated in a single
control |l er ASI C BEtretpagratyeiem RFvidengiGaren tigcharidRE fori mgchatts #b&ten mobdRend

resonat or SRk b BRHGLO LR R BhonRERo RIAMhARH o Mo SRAPHIALRLF Chip 762. The
network interface nodule 625 is separate, since netpage rinters allowthe
network connecti Brrttiemeean pley Gregtlysfiqup atcatglog bropped) 4ad oanted fwamicdly 460 enor y
658 and thetngezds@hmstﬁoﬁﬁ%@)rmmmo@wwmsa E@hﬁ&lﬁonﬁlfzﬁeaﬁhl p. The prl nt engl ne
controllers 760 afe rOV|S amms alrl'l% A§Onm th rlet&gé 1% %AD

i nterface nodul es 635 are pr OV|ﬁé ° Orovi |ﬁ§w3mw dgey “HEHor k
interface P?%P“@Wd@ﬂ@pﬂﬁ@ﬁ&hﬂﬁ% tepntagfipain Q:mecens igpossible wdpligetllﬁthemism 752.

Net page nehyiEsko udeheedeR®l Bledtofil frAGSSioh RETY §8mBP TR HIRIS Bl mkd/ie hdhafd ber - Coax
(HFC) cabl e nodens, | SDN nodens,

system, then the cusfomer’s payment card details are never revealed to the merchant, ensuring that

card details can neither be accidentally nor maliciously compromised.

The purchasing mechanisms described in this section are generic, and apply to the
purchasing of myriad kinds of goods and services,
8.1 APPLICATION DRAWING 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.

In application terms, it is important to distinguisk between netpage documents and netpage

forms. Documents contain printed information, as well as command buttons which can be pressed by
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DSL nodens, satellite transceivers, current and next generation cellular

t el ephone transceivers, and wreless |ocal |oop (WL) transceivers. Local
interfaces include | EEE 1284 (parallel port), | OBase-T and 100Base-T

Et hernet, USB and USB 2.0, |EEE 1394 (Firewire), and various energi ng hone
networking interfaces. If an Internet connection is available on the |ocal
network, then the |ocal network interface can be used as the netpage
network interface. The radio transcei gr 753 conmunicates in the unlicensed
900MHz band normal |y used by cordless tel ephones, or alternatively in the
unlicensed 2.4GH industrial, scientific and nedi cal (ISN@ band, and uses
frequency popp @qe@&@ ﬂﬁaérulf@mqpon FLGH b bl B BeaclIbPLIELEE fed I e
conmuni cat 1 on. nter contro optional 'y Tncorporates a ffrared
Dat a Associordl 6?9%%59#}0 comqwevma‘é@df"fv&whrcembq fileAgn Bathe uses st aresdde the om

devi ces sughendSithedafd &G0 16BNREADT1 is hikb BeFu1ad &ﬁﬁl@fi’sﬁﬂb&fﬁeen ﬂ&ﬂﬁéﬂts%hh conka®e Printer

uses the IrDA i.nterface.for short-range .conmuni cati on w th_ suitabl
conf i gur edP*Net [’)%%né]atboél 89 IRPREGVEE %”f% "gorfatf-?ﬁﬁeélgf ﬂ?lpﬁqf’“m&tﬁﬁf‘?%l NG Once

the mai n procestops:7B@ dagplicevei Gudicajocmeas by belprt-pentaiomblivetvhs siclpage
| ayout s arlgasazqégs%ldoaphe% Et§nds !)rtad%%ﬁg S(Jgérs%gﬁn%pé‘d'uﬁ;uﬁm% cesslgofn;nw %ls ﬂ: the DSPs

757. The DSPs 757 rasterize each page description an ress t
rast eri zedP" pRIgEd; ippie. forppamni puiscHptve é‘%‘%‘?ﬂ"%‘tl%fﬁ‘é@ Peeaﬁlﬁteémwb%% éré}eypage
i mage in mmmonghﬂsosaergaJeﬁ&a omyﬂwyiﬁb@ﬂgdqa]h@meespm th bRt RSP Esdrs to | et

each DSP I‘aeSCE 1crd|ozuglens Rl agrgnrm y cnera?edonthe fﬁ(%ya%leméargz nnl%?'ke%)t sb Sy since
an arbitrary ra &F PYRADESYE n, JERBITEAPT P& SHPETe

menory. Tmsg r@lvqsaﬂéggwe 48 hops b gangrse dot@ep@% ngw@md fyrmPGdre vREFpecific docwarhs o n when

rasterizi ngo SROS dse: QLI RIML S93. VAt ermark regions in the page description are
rasterized to a contone-resqolution bi-level bitmap which is |osslessly

conpr essed t o nelfPHrBTE SFLEPIY 2 WRT 1T ik arf)&’i”{‘e’ grscihed b diFieesed page
i mage. Theasoms.raape lagduRinay eyiain vadious kiedspif blthéd, @ager iahhal Nmiqueostaenet page

tags at a f i S N ==Tol ) PN ods e e ID tag
| D, and co%t%f%il}t%ﬂﬁm? th%lgﬁyr%r% nggn%%“? ehfhesefml“ al%hg é’émai S éggghédr;’)a ed during
rast er i zatipformatgnd®o% tinypidiglds $P61 Jemmensppions W8 midragsatiloegeandyPB. nai n processor

750t palslses b?gg WenDAskK: lﬁxmt eﬂmg%ﬁ)k&&ptlﬁllglnﬂlﬁpl%g?oﬁ%spEﬂy%gtﬁd@ﬁ'ﬂﬁzh B e
controller ac r engi ne contro r o[ es e conpresse

page i rragedsPlf?atF‘{%%P gﬁhdi%é‘?wﬂ{ﬁg‘es‘ﬁﬂﬁb%'&‘%’?ﬂ ‘é}‘é’e@?ﬁénm on and printing
pi peline. &hge eRyarssmOBECT Wopmting is pi peI i ned because it is

inpractical to skqr. dot 80 FANB Rl B S MK LR, Rage 1 mage in nmenory.
D PR T EnG NPttt oy aonnd ettt ‘
Each merchant 500 has a globally unique identifier, as well as a name and other details. A

merchant 500 is typically recorded as an application provider 803 (shown in Figure 24) on a
registration server 11, for the purpose of click-through payments etc. Each customer 501 is related to
a particular merchant 500, and has an identifier 65 which is unigue within the scope of the particular
merchant. The customer identifier is the alias id 65 of the application user 805, allocated by a
registration server 1. Each customer 501 represents a particular netpage user 800 to the merchant
500. A netpage user 800, on the other hand, can be the customer of any number of merchants.

Each merchant offers a range of products 502 for sale, typically presented in the form of
an organized catalog 503. Any netpage user can browse the merchant’s catalog 503, but the user must
become an explicit customer of the merchant before being able to complete an order with the
merchant.

The merchant class diagram is shown in Figure 50, while the customer class diagram is
shown in Figure 51.

The name and description of a customer derives from the details of the corresponding

netpage vser.
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The page expansion and printing pipeline of the print engine controller 760
consists of a high speed | EEE 1394 serial interface 659, a standard JPEG
decoder 763, a standard Group 4 Fax decoder 764, a custom

hal ft oner/conpositor unit 765, a customtag encoder 766, a |line

| oader/formatter unit 767, and a custominterface 768 to the MenjetTM
printhead 350. The print engine controller 360 operates in a double

buf fered manner. Wiile one page is |qgded into DRAM 769 via the high speed
serial interface 659, the previously |oaded page is read from DRAM 769 and
passed through the print engine controller pipeline. Once the page has

finished printi ﬁgmcaseeemggmhmhfaagﬁa?gaﬁoﬁs 'amﬁlg .}ggash@ss%%%%m&age s

| oaded. The first stage of ne expan
JPEG conpriagdey e mey frecntnfiprch iy r@fy'élﬁd mékﬁsé?fd%e defalelt oram) nefvw@eler oup 4
Fax- conpr essed bEadheveimeitian tkactoamens wiiibe xﬁlﬁaﬁﬁrvﬁncﬁ%coﬂsﬁ@nef H&nkiof all evel

net page ta.llq01 andre%qu ra(l:hre] S'E,d\(gmt e tag %0 r.at dee qed |rt1 seg tion 11 , all
in paralle nd~"s gt PHEFS: {at 7"6‘35‘ "PRE *E0 fte&ﬁ’% ERWE "y er and
conposi t esinfoxe, a?fGiBS))Cltth?ednbfrﬂylwh'éb crbtloaerlecclouyéﬁﬁ over the resulting bi-Ilevel

CWK | ayer. The E&ﬁ%h&cﬁ'&lﬁ heQ' ﬂj&%f@ Lf %&Kﬁh Reagﬁ))t.n ad;ﬂ}tﬁuihlssta@éffc%ﬁgloﬂgg
formatted (at 767) for 2|E%rlntln on the MenjetTM printhead 350 via a set of

li ne buf f efecteg Bsits s@us 127 ekbg ordpriclass dipgpmdyshownipFigiey%ed in the of f-chi p DRAM
The final stage Pichbider ONB usiipeiyadeaifize vihiothe RopeloeMemerehait SMPA092- SG 58 dat a

(I ncl udi ng fixat V orc{er ! Q(ESHM?% tﬁmlec'lmaEeQ%%%e% Qe 0\1/‘ er il hl?dnpr(llgtnle]te eg
interface 768. en severa print engine cont ’féﬁ In

uni son, submigel).iaptive, rattipllve &dy shirwed: Pagenlled qr@@mplfttfhle@m fa’ﬂ% lssrymtmplem mdtl via a
shar ed Iin@ulsay,ﬂgmgsirggagd 770. Only one print engi ne 760, selected via the

ext er nal master/sl rpl n 77%3%‘%ﬁnerat es the line sync signal 770 onto the
shared line. The ‘b’ ?‘?f BKEA T PoTrfesiems 3 b2 eash PaThirL snscifics e SpEY obr ocessor
772 for syngiicom pzidng offéiel bymagmnﬁaopmom’er wnds1e emjﬁcludaga 'p)ic]pﬁier quagtity

confi guri Ng s tﬂﬂﬁ <££n!t1 sﬁﬁ%ﬁi 5 1?215%13\{,' %%rﬁer é@%’it’? ?%eg I{fg{ste T d c?alm on future%{%

controlli ng St eppelr notors versions of t
net page prhee dere it mEoit garen stogkrie i satish dis Oﬁiﬁr s TBpaaatity éﬁippedp%lée‘s per
m nut e al Q@gitt,lﬁeeorhfhslgmdlaﬂ%ralsaxﬁ@aa&au}b@paage (11"), giving a line rate of

8.8 kHz at 1600 _dpi e 12" rsions of the petpage [ he t wo
print engines ealf ?dfrr‘?taglsﬂgoﬁ_aéetdwﬁ 35"@@1?%?‘“ Wftﬂcﬁlt %"p % efsl?gg
di mensi on S@@pmmtﬁmgél (8W), giving a line rate of 10.2 kHz. These I | ne

rates are well wdthin.dhen ok - . t head,
which in the current Sde%n%%g&gpg SE%E%I%@%W %ﬁ%ﬁ%@lﬁ}%mﬂgﬁﬁgge

syst em pr obihe8 slagsrdfapramdnlisip eh A b Shif rRweatfesthetiaHersttyddy apdsulay sws@ginand

servi ces twlicd spemme I’tG thaBiicrcHafl adUSdyOo¥edifferdnO fos @lfReht @nshddayr homelch@se goods

and servi cgs endm%(fnl emre ltragnaggetgrder directly froma catal og browsed and

printed dy na

When the netpage account payment method 515 is used, the user’s netpage account 8§20 is
debited, and the transaction appears on the user’s netpage account statement.

When the customer account payment method 516 is used, the user’s customer account 506
is debited, and the user is invoiced for payment.

When the pro forma invoice payment method 517 is used, a pro forma invoice is issued
requesting pre-payment of the order. When payment is received, the goods are shipped.

When the cash on delivery payment method 518 is used, payment is expected when the
goods are delivered.

When the SET payment card payment method 519 is used, the corresponding SET
payment card 8§21 linked to the user is used to make payment according to the normal SET protocol.

When the payment card payment method 520 is used, the specified payment card is used

to make payment according to the normal protocol between the merchant and their acquiring bank or
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net page, as well as froma pre-printed catal og delivered by traditional
means. The custoner's dynam c signhature, in conbination with the custoner's
uniquely identified pen, authenticates the purchasing transaction in a way
which is inpossible to forget. If the custonmer chooses to use the Secure
El ectroni c Transaction (SET) paynent nmechanismbuilt into the netpage
system then the custoner's paynent card details are never revealed to the
merchant, ensuring that card detailsan neither be accidentally nor

mal i ci ously conprom sed. The purchasi ng nmechani sns described in this
section are generic, and apply to the purchasing of nyriad kinds of goods
and servic w ATI ON Each application user
interface ﬁlgﬁéiéhéaﬁhgﬁg%% as a Jgﬁ ettion of docunents |inked by
command arrows. RVeEHATAPY fmp BUPisepayReat as npraly nade wittht etk ogmensiawder | s
printed aSCaahdhﬂﬁhls}eiyp@gfmehtbaen&t&ﬁ[ynﬁﬂ@@&ﬂa&ﬁeckbl&aﬁorreSpondl ng command button

on the source pa Sqme ar. | abelled wi.th multjple
commands separ at 2% Sﬁtcgs?l%{mﬁ%ﬁ]fg ﬁli %V\Eﬁ’@ E4 T R a?rdeéﬂ?ergﬁgng he
speci fi ed the onerisrtisricnediess §08as tiemegt@t ordgeuatiend with rdsgecipto| tint lechtionMbft though
mul tipl e clga@m%aamsel R{ﬂﬁkz dl:,,n@suégmﬁng SORIEREY uﬁfuﬁ@é%lda}m%{nhé/ Qec&ﬂ'dL,y have

di fferent side fects. | ication terns, 1S 1

di sti ngui s H?Qt’WééW We?lﬂ’éf@]é“%%%Fﬁ@méﬁﬁth?f@tsﬁ%ﬁé‘mfstﬁ? h‘EIE}EﬁJH‘EWtﬂs contain
print ed i ndnemradaiicnlpriégy.wel | as comrand buttons which can be pressed by
NPA092- SG 59 t he ﬁlesegstto request feglgésg%rsho nf on! 1on Or ?olrre o) her_acti on.
Forms, in addition enavi rPé’mIglr’:f( A5rRart B de shpitegothefl oS dBRER™ | nput
fields whilgwre®n be f| lled in by the user. They provi de the systemwith a
dat a i nputggechapisgcihsitd Usek IeRfacESef ul to di stinguish between docunments
whi ch contain generic information and docunments which contain information
specific to a paltsSadsarths i Ademanihe davehlert of preraties en e g9 Whilsdhs cat i on.
Generi ¢ dostsBptEingale e cqarbeowds thériachafs bhthl Gdnil mdﬂsmﬁm bhe aﬁappmm@ai/maes sol d
at news st .Sk N ount bl | For s
may al so b%ﬂg%}tsgﬁl%r%%%t ed,’ ‘uhncldgd?tﬁ“g’mﬁ?%?ﬁ ee‘>1<searrr°p St,l : ameﬁ‘lis)(lt:i'h p¥m %[E%

encount er edippipe pridessygnd r‘f‘{ﬂemngpmﬁhqdd&tlﬁ b grderTih &yly shipped. zbfch@mbyeuﬂ}aqm@o be

gener at ed Hpieb {%Giteﬁlé ot lpa s@ppe@ma% Rk d ¥ Rhdel Theluf RRARSIEE bAerURAS orrc@.ﬁ sts.
User- specjfic ener at ed on by a

f orms r al | t
net page prPhP&EY %&?‘éé’btg%ém’f‘som ﬁ%‘élysﬁl 8 t’y’nﬂ—%ﬁ‘ﬁﬁséreﬁ'é’ﬁ'g‘rfﬁ)ﬂ?ﬂ%ﬂ’@’enerl c
docunent 988payameryempervaic The pyerdl@lrchagingrselintgfaedloiicilhgoguiiehigure 902, and a
user-specigis foi'_gpbg%ﬁ rchN&itPages whi ch participate in a user interface flow
are further descr % stract page |ayouts. A page |ayout ma contain
various ki nds of Aé@@h@ﬁt’@ be@ﬁ@?f“ﬂ'fbﬂ?mln&ﬁf fqerehing tbﬂﬂlﬂﬁleﬂe@ﬁwl%eth or
di fferentiwnég olwt:. bbdkaaid. PEm@tRI Sy RS bE BOWRAtcicR uthm oftfh adtféa@b@ﬁent &QJ ude
fixed infor 0, 9948 t{ﬁ%lle information. 995, in E |% 6 comand
but tons. S97PEs a2y s Peh B rdamisingage sa%hissment piChlln o o o

main page 530, ThlS in tumn links to the merchant’s product catalog 53 1. If the user already has a copy

of the merchant’s main page 530 from a previous encounter, then the catalog is immediately available.
8.3.2 Browse Catalog

A small product catalog is typically organized into a set of categories. The main catalog
page 531 simply lists the categories, and each category page 532 lists all of the products in the
category. This is indicated in the user interface flow in Figure 55.

If the product catalog is large, then it may still be organized into categories, but it may be
impractical to print the entire contents of a category when a user wishes to browse the category.
Instead directory navigation techniques can be used. A catalog search will often be specific to the
kinds of products represented in the catalog,.

8.4.3 Order ltem

Many applications involve the user maintaining a collection of items. In the screen-based
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When a user interface flowis broken up into nultiple diagranms, any
docunent which is duplicated is showmm wth dashed outlines in all but the
mai n di agram whi ch defines it. 8.2 PURCHASI NG OBJECT MODEL The purchasi ng
obj ect nodel revolves around nmerchants and custoners. Each nerchant 500 has
a globally unique identifier, as well as a nane and other details. A
merchant 500 is typically recorded as an application provider 803 (shown in
Figure 24) on a registration server %3, for the purpose of click-through
paynents etc. Each customer 501 is related to a particular nerchant 500,
and has an identifier 65 which is unique within the scope of the particular

ner chant . JThe,Geat %EﬁiEaubﬂl it dstris@btideSontiD Epiddily @ﬁm}nq:v%stlﬂé ol 60 @Q@dea &at ion

user 805, allocated by regi stration server ) cust oner
represent§m%Wﬁ%prd§F Wmﬁ@ﬁp§§@mﬁ§%@“¥%ﬁﬁ?@m$h@mﬁé?%ﬁ%ﬁ?wﬂEGWgﬁATHbIpage
user 800, @Ihcﬁdiﬂna@ﬁ*dﬂl&d’taﬁ\@tﬁdlre@;ﬂﬁt]libeatsﬂ’aﬁpweﬁﬁr of any nunber of

nmer chants. Each nt offers a ra ) 50 for,sale, typically
presented in thequ%e nr%%o%e vergf%n %fr?hc aﬁllzlzczﬂl I, Itl le 8rac gaé reRHn the cgllectlon eve 51 can

br owse t hetineeit chaagss- %elrcéql%\lblﬁganﬁmgamﬂbwbanmecaméemMElp Vlbtbla,om samioempl icit

cust omer Qfeceggaﬁly Eé"ﬁﬁﬁedﬂ@ié}frﬁnﬁéehé}gm&m(ﬁs h&w@&n@é &bE pﬁ)@leﬁzﬁg% Mhd h the
mer chant. The nerchant ¢lass diagramis shown in Figure whil e the

cust omer cPS e GRUERyFouRT 11 cand a2 fre gy fore elipwingftdo k"’"&r‘l‘ﬂ vEEYCcHHDt i on of
a cust onermayeeipegisuldly apn if e selededist Sreally répl"l’.@en&(’hl‘ﬂ‘s&é‘sﬁ@iﬁd Isubget of i PagiietdiSer .

NPAO92- SC BB HRE D UL oA, 1 b bRl ¥ BOCRANENGIEL NodS 208, #Rd

shi ppi ng addresse nost recent of each is
recor ded a¥Hs hEercmahers e gest il priveprlysheymapisgysanednap froEachmplers catler Thias an

account 5Q&taek kbl dvhfbciRAEIRBAEDs WHHaEd 1008 CREetiintel And\RliveRa i ARCRi108 in @ itlis

i nvoi ces and I’[ﬁfCEI &SLF érrents G«COU% ments 505, i.e. paynents not
associ at ed*§i% o'ém% FPE ISP HRg ST isle l?issom ated directly with the
cust omer account O&06y tadér veustbrgereraldg asto ikl iis¢roedjaiofrodpetaprcisic bigds 53@ach in a
parti cul arg,gf @mg%yc&mmﬁ Oflro33pg gneibhﬁ%ﬁgn Rye L Lh- Bhidth léﬁcus”’;?ﬂ %g or der

class diagramis shown in Figure 52. or der IS uni ntified

wit hi n t helesegjsa OBFthHﬁ‘él“‘ﬂféF’% Féth 2 Wty %&bwhleh dfefiliep 4 aéﬁsgbearr&@c%tzshwml ch
i ndi cates ija@hEleﬂt dnf pro@idd @ KisibB rd&&ﬂdf tBitefnl ordRr. Tﬂi@avo;ﬂehamg u@mxﬁtﬁeeﬂﬂtemsact Ive,
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conpl et ed “un ayment Is réecei ved FFEea nunber
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Depending on the nature of the order, it may be practical to also list the contents of the
shopping cart on the product-specific page. However, it is the fact that the product page gives
product-specific information that is of primary value to the user.

The product page is visibly linked to the order itself because it is tagged with the name of
the current user, the order transaction number, and the order date and time,

8.3.4 Complete Order

The shopping cart 536 represents the contents of the current order. The shopping cart 536
is accessible from any merchant page, whether the page is part of the current order form or not. The
shopping cart 536 provides a convenient place to review the order and make final changes.

The checkout 535 is also accessible from any merchant page. It provides a place to specify
shipping and payment information, and finally to confirm the order.

The checkout form 535 is broken up into five sections: shipping address 535b, shipping
method 535¢, payment method 535d, order items 535e, and order confirmation 535f Sections have

default selections based on the user’s most recent behavior.
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513 and a quantity shi pped 514. The backorder quantity 513 is used to
register a claimon future stock when there is insufficient current stock
to fully satisfy the order item The quantity shipped 514 is wused to
record the cumul ative quantity actually shipped. Each order 507 is
associated wth a particul ar paynent nethod, shipping address 509, and

shi ppi ng net hod 521. The nbst common of the many possi bl e paynent nethods
are shown in the paynment nethod clasgs;diagramin Figure 53. The set of
paynent nethods supported by a particular nmerchant wll be specific to
that nmerchant, and nmay be different for different custoners of the merchant

dependi ng on t heig, 6a& Adohfirtn@on NISiof 1565+ AA%MMJ@&?%&@ Llféb[ ufRAy ment
met hod 515 is used, the user's netpage account debi t and t he

transact i oYEPABHAEeYSShe Pt fiippipe addiewy igpas %%I@Smwmgt%ﬁﬂ@ﬂf@m ordewvé’h t he

cust oner account Apashie the 03 ek 15 H6 od& ol §e GheclobiEforth 5 is Seflédiilon fR for@C COUNt

506 is debltgld and tla Sel. s |n 0|c<?d f? Ra ment en themp o fornmm
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are shi ppe&pda\éb%nnannemg BSOm QP e %@!ﬁ&ﬁ&@%@%@% 5. 2h&ipdafd UREy PAYMENL
en

is expected Wnen t he %OOdS are delivere ET paynment card
paynent metRod’ Efgmrdathdigied s he corresponding SET paynent card 821 |inked
to the user is U?WSﬁMﬁwﬂﬁnpﬁm%seﬁl&(ﬁﬁmﬁIth&g)rdet) AmhﬁanﬂﬂﬂitrmlchaSEI'to piiy0t ocol

When the p, h 0.1 eC|f|

card is us%ﬁﬂﬁfgﬁnﬁ%ﬁ% e%%%/feqﬁ %%%rpg%j 5§§ £C di%%(glﬁﬁo%e SB{WM fﬁlDefgl\%en t he
mer chant dlpen i Hé‘?maf@&mﬁmf% aprhapRlied fto m%zrhsed@reqems&ﬂmme@n respinesh  handl es
the parti cyisebrdRayiiBRion, ¢akds hy/RRal chiiMiRicE@: &84, pro forna invoi ce payments

are normal |y mad ith a_ch or, no orde on delivery paynents
are normal |y nadﬁh%f%’uéf°6‘ﬁ§g{°°8‘?mt%‘éfn§fﬁéad?ﬁ§35§éﬁ‘g“{ﬁ5 gt"ﬁ BHPhET fdtH 521
whi ch applpre®utipusad shaping sidicsior prdfping depeaddiss 635b WHatd ), a skolre fondering

shi ppi ng aadgrpﬁag mRflh 53%0 AONRSE), G sganma Rt @eﬁéaa;g' 10&%& hdd 5@&.@&%@5&} he

| ocation of t mer chant''s war ehouse. cal” donestic pIng net hods
522 i ncl udeecdyiBhyPaspinbirdg>d @eee’@ﬁa),aaeyhmafprrreww thrclist ofeyr itgmp andTy pi cal

i nternat i Gfing &m@mummgatsmdslg.ﬁaa))lamednmr Sdndp 6 berShtdRin }gymedd 5351 |, and
i nt er nati onal glr) ‘EI }oxt ‘;Euc%c&?am eﬁup ate> 32&8@%“&5&%&9&%‘? are hovvn in the

shi ppi ng Ta8s agr amin fiF ™™ ER | NTERFACE

The printed checkout form will vary in length depending on the number of previously used
shipping addresses and payment cards, and the number of items in the order. In many cases it will fit
conveniently on two pages printed on a single sheet of paper.

The order receipt 537 lists the items ordered and summarizes the order parameters in much
the same way as the order confirmation section of the checkout form (Figure 61).

8.3.5 Edit Account

Users can edit their cusiomer details maintained by the merchant, including their list of
shipping addresses and their list of payment methods. They can also print their order list 540, and
details of individual orders. They can edit any order which has not been fully shipped, as described
carlier,

The order list 540 gives the status for each order. Pressing the <info> button associated
with each order yields a copy of the order receipt 537, but with an updated status for each order item,
The status of an order item derives from the status of the order it is part, as well as the presence of
shipment items and backorder items associated with the order item.

8.3.6 Edit Order
The order receipt allows the quantities of individual order items which are still active to be

altered. Once alterations are made, the wser must press the <submit> button. An updated receipt is
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The status of the order determi nes the allowable set of operations on the
order. While the order is pending, the user can browse the nerchant's
catalog and add itens to the shopping cart which represents the order.
After the order is submtted, the user can still anend the paynent nethod,
shi ppi ng address and shi pping nethod until the order is fully shipped. A
change obviously only applies to itens not yet shipped when the change is
made. The user can delete order itens r change the quantity ordered until
the itens are actually shipped. Quantity increases are subject to

avai lability and paynment approval. The overall purchasing user interface
flow is iljymtsgated in Figure 55. 8.3.1 Locate Merchant A nerchant can be
Iocated by browsjng, or searching the global netpage directory or_the

user's own bookndf k&t °r9£rﬁ?§?“&e|t?&‘ng‘ © Y O | PES ‘B%“‘é‘f?cB‘%ﬁ’E‘@lf@EloidﬁrF‘ﬁ’é“ #Brm of an
advert i sereix produced an Betfbieg pub 53T alitloi si@hla. in Baicfireao e cBCkodl e MWk and an
adverti se I t r Nt S i n 230 This in tarn
links to ?%gl%t#e%%l%%%%e tf{f“‘df)érr%l St%%sscﬂ%t sibik &E'g fu pc?ﬁicelreﬁ‘pg%pr rcé%dy has a copy
of the mer&hént ' Be¢rinerShipmpent530 from a previous encounter, then the catal og
is inmediately ayg sh@mnels acd%mg»an%d%vﬁa\pﬁ&t Q@&ﬁkﬂgoAmeJmeﬁrn%u@k Gatalog is

typlcally orcg@ag; into_a ilﬁjg“ categories. The main catalog page 531
sinply |i sESHRE cRiwgst e e i By e pspypemenby) dfiambpanbr 1 he
products i(agtdash, chﬁ@k,eg(pliyynentTdatdSnot protdadd catvell nétpugh) her wmera dephgriaaneg: f | ow i n
Figure 55. r L) | rgani zed
into cat egorﬂ{ogglggqb& tg&dfgg& 3 ﬁ%%;%%%gac%pgogw‘% %?%?I}t%lf an§§1 rtge)efc%ntents of
a cat egory"“%élﬁtp%ee@egplw shes to browse the category. Instead directory

navi gat i on t eChNAGURSneE B tRgefdS eaer a&h&ﬁﬁ@b%eﬁ%ﬁtﬂm g%ds areQicefn%fbdhﬁeﬁs pecific
to the ds of products re res Order |tem Many

appl i cat | o 1 BRE S RGP HBCS Oﬁ’f @f ﬁ?q?‘?ée %YS“E?’E) 9 g@’tﬂq’aﬂedﬂffe iR, ¢t he
screen- ba%ﬁoxﬁamm»'@@yﬁﬂe delivesi pomorohn tehify payyht befateihanding bivetheigeeds. s

col l ectionedyaLbigi cally shown every tine an itemis added or renoved. The
user therefore receives i medi ate feedback when the collection changes. The
col lection may r&REEent fiHcoiomier beop deseried it 1ofence ta 2 orebppd srgpodiment andet c. I n

t he net pagRmue o ipadificdltediiRe amhiu@aa lHaﬂevci tt vmsbd Sb&citdSithsdkilke@in'tRs Pr i Nt

t he collectlon e t es e i ons uant changes
can be marRed™ f%ié\sl ?h)é'i abtfumgg o em{’(}% g dlf s°sm ) ?SF al e?lg?fﬂ?' %écribﬁi‘rﬁ“é]i at e
re-printirdo fdlit‘ethm thmﬁ nudwso,pe hmsenreqent narpxelomrmce)rqmwbit exblicivoderstaod $@te cases

the entireansSAWnES & nst mt@ﬁ@d Reveugfitla & mk Qfem*ﬁ@ Qﬁ‘lﬂodm :ltmdes@x]xbleQ\M {19 p}egenlt o be

mar ked up VISIb Thi may be particularly if the source |1st already
r epr esent SPE! 'ﬁ@@% %ﬁb@&l& fi?cem%”tftigféfpf’{ﬁfed praos &%?ﬂéﬁt & WPRPRTRE et p@pe ofdbyy | ast
week' s shdpyeitidg islohls limitaitbh & attdaia clhie. gr ocery store's conpl ete range. There
will be
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cases, however, where the user wll primarily be making selections froma
conplete catal og. The catalog nmay even be many hundreds of pages |ong,

of fset printed, and delivered in the mail. Since it is intended for
multiple use, it is not suitable for visible markup. One way to order via a
| arge catalog is to print internmedi ate product-specific pages 533. Each
catal og entry has both an <info> and an <buy> button. The <info> button
elicits a full-page description of thg product 533 with a quantity field
which, if filled in, adds the product to the shopping cart and provides a
visible record of the itemorder. This avoids having to print the contents
of the shopping cart every tine an igejuss added to it. The <buy> button
elicits a simlar full-page description 534 of the product but

aut omati cally adfi@eted thaﬂﬂgl% oulivg psihrvipecty pethadincluding e vieps of quantity fiel d,
already filled in with the quantity ordered by defaylt, which can be used
to vary the quanPPrye dr Boé?gig.puﬁéﬁénm%d g’ﬁnt‘%‘éta”ﬁfﬁ% GHRmEion KBS Be? . it may
be pract i ceirchestgadassactibn, $te forinanobding enlbd daof indidagve o ojdpitingf daféirmand tihwe

product - spegi §uk GrPa0GomAWRY S, 1t is the fact that the product page gives
product -specific information that is of primary value to the user. The
product page is Vde&iifd, ¥n b ichHRE: bRIeANBIOLHE Hard BSEIaf scREE NG delardis hAOTEd
with the ngme of he %urlrent user, the order transaction nupber, and the
order dat e'“SHY of foprm gdst ﬁas'(%ﬁf)flaé’%m&a‘&fiearmofﬁ‘ﬁmé‘?%’ﬁﬁ?nﬁ@g Cirt 896 9 Bpr esent s
t he cont enfosn, dfe stihivg device,evibn plielé in. an Dheatish ppdibn Glader b tHe 3@m, demsi@aCR&s| bl e
from any nege ARl Al MELIGN: L6 RAACR Bkl Ao LG SHIT EAL pRLer form
or not. The shopping cart 536 provides a convenient pltace to review the
order and yaREcoHrdflal a8hanges. The checkout 535 is al so accessible from any
mer chant page. |t{, provides a place to specify . shipping and paynent

i nformation, and' '?“rﬁ%‘?gl'ﬂ?ﬂf‘eo"o&lg‘ﬁ?is?’sfﬁ“’t"r‘fg frg fhsy indiepfing Fie%ll?ﬂ?}t‘mﬁf FIRESR5 i s

br oken up ichtig t¢ hy@rdedgiransgtios hi ppi ng address 535b, shipping nethod 535c,
paynent nethod 535d, order itens 535e, and order confirmation 535f.
Sections have dehagi the seetieecdeviesnis fulbes edipigthtotstyee arswsng devivp ddentifiecendh ibehavi or .
NPAO92- SG Lidotcih@ai@ingldh 1o Qdbihg A¥RLd RSk HRFLch R} dovil oSIRI | zeS the order and
captures the user's signature. It shows the current shipping address,

shi ppi ng nmet hod, paynent nethod, and order total. Any change the user makes
to the order on the checkout form535 is reflected on the form since the
change i s hrade witichnethaé of etkimniginpeivh stif at lsasnote prwhbiectiathy wh owewelasing N t he
order SUNMMBLY:cio it Bocia i a@@éaiuow%aeq,@@eﬁm o R 3fcn HOmBh dﬁ{&%esg

consi stent _checkout form the user can sinply press the <update> button at
t he bot t orififyingdn the pompuiet setenhag AR the zeremeiaive iwhich de gesng dericip geatedd
checkout dmaMA3he pasaniededi at el y printed.

3. The method of claim 2 which includes:

receiving, in the computer system, data regarding at least one of the position and the
movement of the sensing device relative to the form, the sensing device sensing at least one of the
position and the movement of the sensing device relative to the form using at least some of the coded

data; and

identifying, in the computer system and from at least one of said position and said
movement being at least partially within said at least one zone, said at least one parameter of the

purchasing transaction.

4, A method of enabling online purchasing, the method including the steps of:
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The <submit> button, when pressed, submts the order. Any handwitten
change to any iteminformation page 533, shopping cart page 536, or
checkout page 535 which is part of the order formis automatically
interpreted and applied to the order. The order receipt 537, printed in
response to the order subm ssion, reflects the actual contents of the
order. The checkout form 535 consists of a header 535a (Figure 56), a
section for selecting a previously uggd shipping address or specifying a
new address 535b (Figure 57), a section for selecting a shipping nethod
535c (Figure 58), a section for selecting a previously used payment nethod

or specifying a newmHauENhokaiichieiad vﬁﬁla%@coﬁa%mgw&ﬁ%maa&ﬁgtogevi ewi ng

the list of order itens and making |ast-ninute changes 535e ( ure 60), a
section fOMEEYEimEaiRe B e ‘“P]Bd‘%??fifdr fAfapiaditarR °f5‘35?f‘~°’t opRagAelsr o1 Gfg and a

f oot er whigkhsoptraisssod; he <update> and <submt> buttons 535g (Fi gure 62).
The printed checkout formw Il vary in |length dependi ng on the nunber of
previously used resfivigep mrggcoadderesgms danfopayesing doae dgardianehid adeanonder  of
rtens In tﬂlﬁm@tﬁdﬁﬁ reg!ir&ngﬁﬁéést(b%&sd dlc;veﬁ%nl zl;ndfalpt)snloﬁgfq&ggb'n&%;c{e ceoxjé‘latg\}éleo pages

printed on si ngl e sheet of paper. The order recel ts the itens
or der ed anBe i Fsiasdepie WBdreyedyelative o e ferm, PF“WG‘P? datp FF‘éafélagrﬁld\%lyasbs t he

order confdins pabnetR uSRCt ic@Nsobif of hecoadiatats an geh@itiny hE Gk @rdib)at leds ohe 5 Edi t
Account tﬁ{]s caqﬁe digt, Lhelr ustorrléegmmga?vcmh maint a c’ned by the nmerchant,

0 ft
i ncl udi ng ther T 1T S TSPOeR P SR F S FLEC AN | i st of payment

met hods. They CafﬁteﬂJre%Qg E}fﬂagl&on'{qﬁ'tgﬂ s';'stéﬁ{, ga?rf mwe V\#‘II Cﬁgqhses ﬂlg \Q%taglt ¢ atﬁgto

i ndi vi dual orders can edit any order a een

shi pped, a¥ d@%"’étroi“blé’é?me@‘arl ier. The order |ist 540 gives the status for
each order. Pressll eg%%he <i nf @> bytton as ociated w.th each order yields a
copy of the ordef¥ ‘,’“’E’Bﬁ#‘“éﬁ‘ f“f‘?ptﬁ OISt B S fsvich LetihEr WG or der
item Theadaitedttm@stmﬁmsamemndwdehbeeﬂnndem seasngfdednes dfite ssieagpes of the order it
is part, as well as the presence of shipnment itens and backorder itens
associated with the order item 8.3.6 Edit Order The order receipt allows
the quantities of individual order itens which are still active to be
altered. Chce aI‘?‘E‘th‘idloéﬁ’é‘blﬁlﬂénhﬁﬁﬁléchasﬂﬂéh%%ﬁ'é‘}“Wﬁ@?mgdf*ee%egsthhe <submi t >
button. An updated . ecel tt ti 092- SG 6f4 roduced, .-To edit order
paraneters, the ﬁg‘érmgca BT & sp“fc BB #>° ?%ﬂ““@nmfcﬁ’ﬁa%’?d@?tm?et&é pt 537.
This pr od uwehasiag oo, befots ingudirgrepded 882 M¢auw of an igdntity bfthe form; St ruct ure to
the checkout form Once alterations are nade, the user must press the
<subni t > but t on. TRHVitgpEStCeEPYRE SBiept datasirasy bm%@oﬂeﬂcw@m@@em@mﬁmnt

potential purchaser and regarding the identity of the form, the sensing device containing the data
regarding the identity of the user and sensing the data regarding the identity of the form using at least

some of the coded data; and

identifying, in the computer system and from the data regarding the identity of the

potential purchaser and the identity of the form, a purchasing transaction,

wherein the sensing device is further adapted to store a sensing device identifier which is

adapted to distinguish the sensing device from other sensing devices of the same type.

6. The method of claim 5 in which the coded data is also indicative of at least one parameter
of the purchasing transaction, and the method includes receiving, in the computer system, indicating
data from the sensing device regarding said at least one parameter of the purchasing fransaction, the

sensing device sensing the indicating data using at least some of the coded data.
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The shi pnent is acconpani ed by paynent receipt 541, or, if the paynent
nmethod is "cash on delivery", an invoice 541 which allows the user to pay
the delivery person by traditional nmeans (e.g. cash, check, or paynent
card not processed through netpage), or using a netpage paynent nethod
listed on the form sinply by marking the appropriate paynent nethod and
signing the form with a netpage pen 801. A custoner can therefore defer
aut hori zi ng paynment until the goods arg delivered, even when using a
paynment nethod which allows the netpage systemto obtain i mediate online
paynment authorization. Conversely, the delivery person can verify paynent

bef ore hangi ng omrme&.ta@OwM%-wmc%%QSLc%ghﬁm%gﬁ%% sgst%,er%&iﬁ%ﬂ, {ias been

described with reference to a preferred enbodi nen _ ber of specific
al t er nat i VESEREIBHCTEATRS 2Heiepe P a maveqygnf mdg@osiing bt spnune dsyica miatve ki | | ed
in the rehefamthefsémeingdevich gdner@ting dibRBar@hg 0 1A bneei O diovarBitSnd W fcki@sd ng from
t hose speci..i . describ ill. alsg fall . wthin.t spirit and scope
of the pr edsfféh!r'ciht(:(3 ‘%lgllﬁ%déeﬁlg § rglﬁt.lve%c ceof“rgmla% ur%? %,lea%%tg Omv?/iok fhe be’ e%l%o eeJ:dEFbod that the
invention is not intended to be limted to the specific enbodi nents
described in the present specification, including docunents incorporated
by cross-rgferengeucasd apRsiapr kak 8, fukhe i@ﬁl@iﬁ@th@fste% faﬁrecéiﬁ%?ﬂlt th® BonlpRteON| Y
limted by the attached claips. NPAO2- SG 65 CLAI M5 1. met hod of enabling
online pur¥HEL MR PHEVFEIRES i ncl uding the steps of: providing a potential
purchaser with a formcontaining information relating to a purchasing
transaction, the formincluding coded data indicative of an identity of the
formand of at }BaRheLHRUmes FhEGRE Be RO HrecBling, e Qe G5, ol Qldsing 1 2
conmput er system .indicating data froma sensing device regarding the
identity dFviEhEe B frmprifesaeceving die spme Grvics iggufier poan epapied sepRgfsYiee of t he
sensi ng dewdné@errel ative to the form the sensing device, when placed in an
operative position relative to the form sensing at |east sonme of the
coded data and generating at | east sonme of the indicating data using at

| east sone of the sensed coded data; and identifying, in the conputer

syst em and%f r om TRa&ctheitiefelgim hghefein the etsrypled epstingigdcedantifirp sepcrypred bgitei ng t o

t he pur chaskfigptisna@gacti on, wherein the sensing device is further adapted
to store a sensing device identifier which is adapted to distinguish the
sensing device from ot her sensing devices of the same type. 2. The nethod
of claim1 in which said at | east one paraneter relating to the purchasing
transacti did- i s ddsoehed ddlaiy & whagin the stert of oveiviag inghodompiie sfsgmmhasedsingn whi ch

t he met hodieliRGoERS comprises receiving the sensing device identifier via a radio frequency signal.

12. The method of claim 11, wherein the step of receiving, in the computer system, the sensing
device identifier comprises receiving the sensing device identifier via a relay device adapted to

receive the radio frequency signal.

13. The method of claim 11 or 12, wherein the radio frequency signal is a Bluetooth signal.

14. The method of claim 1, 4 or 5, wherein the sensing device is adapted to store the sensing

device identifier in a non-volatile memory in the sensing device,

15, The method of any one of claims 2, 4 or 6 in which the parameter is an action parameter of

the purchasing transaction, the method including effecting, in the computer system, an operation in
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identifying, in the conputer systemand fromthe zone relative to which the
sensing device is located, said at |east one paraneter. 3. The nethod of
claim2 which includes: receiving, in the conputer system data regarding
at | east one of the position and the novenent of the sensing device
relative to the form the sensing device sensing at |east one of the
position and the novenent of the sensing device relative to the formusing
at | east sone of the coded data; andggdentifying, in the conputer system
and fromat | east one of said position and said novenent being at | east
partially within said at | east one zone, said at | east one paraneter of the
pur chasi Ngedpt RRSRAGEER Barathter A MBt hod 0f enabling online purchasing, the

met hod i ncluding the steps of: NPA092-SG 66 providing a potential purchaser
with a formcontaining information relating to a purchasing transaction,
the formincluding coded data indicative of at |east one paraneter of the
purchasin@ﬁtranSHmhmﬁndofﬂﬂﬂuﬂmngmdimeambmpmmmmfosmsbaﬂhﬂﬂ@mﬁwmkﬁnsa

sensi ng deyji.c8 d.69ar (;u ggﬂg at | east one paraneter and regardi ng at
| east one of a nove position of the sensing device relative to

the form the sepgifgg (ﬂﬁaﬂn&r%n M6 o AR UGS 01H8 bt Ha %8, stﬂ@cuhggl et pur GRS ng the
dat a regardgﬁﬂgégld at | east _~one paraneter using at |east sone of the

coded dat &° %ﬁ@?@f?%@“?%@bﬂ%WQH?%éﬁWﬂ$ﬁﬁmﬁF%Pﬁﬁgﬂm@ﬁ%@%FPmﬁﬁ%thvenent
and the pasdet.i on of the sensing device relative to the form and
interpreting, in the conputer system said novenent of the sensing device
as it relates to said at |east one paraneter, wherein the sensing device
is further adapted to store a sensing device identifier which is adapted
to distingdi sh themsbesif Aty caeficlainsty benddt Resh theprsmptey itrappive garghete ple same
t ype. 5f Ahapﬁra@gngofranmam] Hiagneiﬂﬂhllﬁlﬁlﬁﬁg”l@ehﬂ?lhggn theN@mipBtNGslerh, NGdt Ut ng t he
steps o otential . purc or m, cont

i nf or mat i r?aar ea? %utrcq‘gsera}f E)enat‘ﬂ'redpﬂuhr‘mclz ‘?’nnnéa?'lggalﬁesaﬁ |tb5r?ens’flﬁgev¥°%?%e%|ﬁ°8§%ﬂli ng coded
data i ndi quom@t@fsysam, an@emtnongsscmfateﬂh@mmpnpnm@metmw ng, in a conputer

system data froma sensing device regarding an identity of the potential
purchaser and regarding the identity of the form the sensing device
containin%éthe dﬁ% %Hgardln? the identity of the user and sensing the
data regardi ng tHE™Y Fﬁﬁlg ‘ﬂﬁ@ﬂFd?WP@§PW§“§ﬁ“P§%§T“m§HW@OﬁFﬁthe coded
data; and identifyin r d t he data regarding
the identity of ?%g’g% dgﬁ??%. p%rgﬁ%iir éﬁF t%Han tP?y of the form a

pur chasi ng transacti on,

19. The method of any one of claims 3, 4 or 8 in which the parameter is a text parameter of the
purchasing transaction, the method including identifying, in the computer system, that the potential
purchaser has entered handwritien text data by means of the sensing device and effecting, in the

computer system, an operation associated with the text parameter.

20, The method of claim 19 which includes converting, in the computer system, the

handwritten text data to computer text.

21. The method of claim 19 which includes converting, in the computer system, the

handwritten text data to computer text using an online handwriting recognition program,

22. The method of claim 20 in which the text parameter is associated with at least one of:

a shipping address, a billing address, a payment method and a quantity of an item to be
NPA092-SG




wherein the sensing device is further adapted to store a sensing device
identifier which is adapted to distinguish the sensing device from ot her
sensi ng devices of the sane type. 6. The nmethod of claim5 in which the
coded data is also indicative of at | east one paraneter of the purchasing
transaction, and the nethod includes receiving, in the conputer system
indicating data fromthe sensing device regarding said at |east one
paraneter of the purchasing transacti@g, the sensing device sensing the

i ndi cating data using at | east some of the coded data. NPA092-5G 67 7. The
met hod of claim6 which includes receiving, in the conputer system data
fromthe sensiyng device regarding at |east one of a novement and a
position of the sensing device .relative to the form the sensing device
generating data regarding at | east one of the novenent and the position of
t he sensing device relative to the formusing at |east sone of the sensed
coded dat a3.8. Arhegiehod oDinyohabfRldims & 406r Sin vhith tilkqtaramtred ikl e AghokiB@ost ep of
receiving, | 0 r te t he. sensin vice identifier. 9. The
et hod of k'S dARALRE, v RRLE T e BERS MR OF eSS0t Bl UL am

t he sensi nfpt thieotertial Mugrbeser g entered@rhgrdweidien signeter DY mepns dichessemsini deyicdend ce

i dentifi eremgingh @NGMyRLFeReR O iof 8¥dctRd wittd@hibliflion phQmetdNe Met hod of
claim9, wherelin the encrypted sensing device identifier is encrypted using
an encryption key. 11. The nethod of claim8, wherein the step of
receiving, in the conputer system the sensing device identifier conprises
recei vi ng #¥he schsimhodeyicken 28 evhich finckides\weafyme,r adho cdupeguesey, datghal . 12.
The met hod;;nf.€ @Mtk podielflcsdNe step of receiving, in the conputer
system the sensing device identifier conprises receiving the sensing
device identifier via a relay device adapted to receive the radio
frequency signal. 13. The nethod of claim 11l or 12, wherein the radio
frequency i gnal The nethoBbilt@ind 04 ta véich i lauthdidatiol pant Rosbo@itedoliti payrdent 4 Or 5,
wherein the,sensing device is adapted to store the sensing device
identifier In a non-volatile nenory in the sensing device. 15. The net hod
of any one of clains 2, 4 or 6 in which the paraneter is an action
paranmeter of the purchasing transaction, the method including effecting,

in the conputer ”ﬁﬁ!ﬁeﬁﬁﬂhofgﬁ}f c?apalrc&msqm br'3 iﬁlwﬂaotgapaaﬁeé&saﬁmegm@a‘terwe ?ct ihon
paraneter..  16. The netho claiml15 in,which the action parapeter of the
P chas: g™t Pistestt Fairre. B afeuly dirtiling iptlenes . Somisr whi. ot i

potential purchaser has entered a hand-drawn picture by means of the sensing device and effecting, in

the computer system, an operation associated with the picture parameter.

27, The method of any one of claims 1, 4 or 5 in which:

a portion of the coded data is superimposed with a visnal graphic, the visual graphic

relating to the parameter associated with the portion.

28. The method of any one of claims 1, 4 or 5 in which the form contains information relating

to at least one of:

an item to be purchased and order acceptance.

29, A system for enabling online purchasing, the system including:

a form containing information relating to a purchasing transaction, the form including

coded data indicative of an identity of the form and of at least one reference point of the form; and
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requesting information relating to an itemto be purchased, selecting an
itemto purchase, selecting the quantity of an itemto be purchased,

view ng a shopping cart and submtting a purchasing order. 17. The nethod
of any one of clains 3, 4 or 8 in which the paraneter is an option
paraneter of the purchasing transaction, the nethod including identifying,
in the conmputer system that the potential purchaser has entered a
hand-drawn mark by neans of the sensing device and effecting, in the
conput er system an operation associated with the option paraneter. 18. The
met hod of claim 17 in which the option paraneter is associated wth at

| east one of, a 3'&bxﬂﬂtef\gys@zﬂ@&r@&%wm@nﬁi@étﬂ?liﬂﬂﬁé@ﬁ belng @wre@wﬁ&{nfmtahod and a
card type. 19. The net$od of one of clainms 3, 4 0 in_whic

par amet er & YOPERPIE X aé‘ﬁ%‘t"é}?e chasiig ‘T‘"‘”ﬁ‘ifP?f’nﬁ'% fofigeting é‘ﬁ%'ée(‘:“#l“%ﬁlffa“vf ﬁ%th?ret hod

i ncl udi ng idehaitytox fhy fong andianledstr@e elupositic@randsa sdvenint sthigtsedsiieddoiot entivedd the

pur chaser gg§ﬂgg&§&%gwggndWW|tten text data by neans of the sensing device
and effecting, int conput er system an operation associated with the
text parameter. 2. &Ehen.ABERQAImOSr akl.gdeMld whi ch includes converting, in
the conputer system the handwitten text data to conputer text. 21. The
met hod of claim ) Weh&Ring e IndideSe C0NNaE itilag sontedf hb@neORti Bk, Aystem the
handwritten text data to conputer text using an online handwiting
recogni ti on progf@am be@ adaptaétonetchacehsiog devicaidenti@ vihich whiaplad tolistidgextt par anet er
i s associ f ing address, a billing address,
a paynenta%g%ﬁg%&%gg&ghgﬁgﬁ??giw%Ofmgwﬁgéﬁ?to be NPA092- SG 69 purchased.
23, The nmethod of any one of clains 3, 4 or 8 in which the paraneter is an
aut hori zation paraneter of the purchasing transaction, the nmethod

i ncl udi ng 3odent i Theishgm btldid @9 GORHIH @i a5 Jeodt ORY paraiB@d relald 1P Ok QOchadihg

pur chaser haansszl t%rﬂgseagsggatgd“bl%nﬂeastongZeog 0sfjﬂgnfature by nmeans of the sensing
device and &ftectin int ut er sym%enl an operation associated with
t he aut horization paraneter. 24. The met hod of claim 23 which includes
verifying, in the conputer system that the signature is that of the
potenti al ﬂurCha'ﬂ:@rsysteafbf cﬁm@zm&qﬂcm@s #6d @hg;ﬂg?d@menmw/senﬁ@ delige RREARQE 1 zation
par amet er |s ass %late with ment_ aut hori zation. The net hod of any

one of cl aftko™3 ot 7 Byiign pif % Phef Prauipg aticerdaye fg; tEet fﬂ?‘éusﬁ’ﬁrab]ﬁ@‘t er of
t he pur chasmagf thercadeddet.i on, the nmet hod including identifying, in the
conputer system that the potential purchaser has entered a hand-drawn
pi cture by nmeans of the sensing device and effecting, in the conputer

system an operatlon associated wth the picture paraneter.
A system for enabling online purchasing, the system including

a form containing information relating to a purchasing transaction, the form including

coded data indicative of at least one parameter of the purchasing transaction; and

a computer system for receiving data from a sensing device regarding said at least one
parameter and regarding at least one of a movement and a position of the sensing device relative to
the form, and for interpreting at least one of said movement and said position of the sensing device as

it relates to said at least one parameter,

the sensing device, when moved relative to the form, sensing the data regarding said at
least one parameter using at least some of the coded data and generating the data regarding at least

one of the movement and the position of the sensing device relative to the form,

the sensing device being further adapted to store a sensing device identifier which is

adapted to distinguish the sensing device from other sensing devices of the same type.
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27. The nmethod of any one of clainms 1, 4 or 5 in which: a portion of the
coded data is superinposed with a visual graphic, the visual graphic
relating to the paraneter associated with the portion. 28. The method of
any one of clains 1, 4 or 5 in which the formcontains information rel ating
to at least one of: an itemto be purchased and order acceptance. 29. A
system for enabling online purchasing, the systemincluding: a form
containing information relating to a pyrchasing transaction, the form
including coded data indicative of an identity of the formand of at |east
one reference point of the form and NPA092-SG 70 a conputer system for
recei ving dindi caj LRGm AR tAblidOMne pGhsieNde J8Y%h hOudif}f 1dentifying at - |east
one paraneter relating to the purchasing transaction, the indicating data
bei ng i ndi cati vea @fin hdilingic6RMN b iydiQfiveloh s il @tpvandoat adieast one of a
position and a novenent of the sensing device relative to the form the
sensi ng devi ce: (a) sensiagysein fhreastving o a ehsiigdievieode tgataihgan iddality gener at i ng
t he indicatl i - coded .dat and (c)
bei ng adag%% f%ﬁéﬁg%%ﬁgggg%g%ﬁggggéﬁgg’%Iéﬁﬁﬁ?ﬁgggaﬂﬁglqﬁ§mgaé%aﬁ% to

di sti ngui sHrb#Ee rasiiemde askiece from ot her sensing devices of the same
type. 30. The systen1of_p|&in129 in which said at | east one paraneter

relating to the®hur cA&PAghe faafpreulie g ifeptity of e ppirplayreliden at | east one

zone of the for 31, Th stem..of . cl.ai. ich includes e sensing
devi ce, the sensing %@W%%E%éﬁﬁg?ﬁn the 1dery éiﬁegggu gy?ﬁ?tﬁﬁgpﬁgﬁﬁiﬁﬁd t he

nmovenent of thedasesmdi ng device relative to the formusing at |east sone of
the coded data. 32. A systemfor enabling online purchasing, the system

i ncl udi ng a for® corftek afepied P APGRAMEINGITViFCPentifis ghiclois adapied fe Histnigvigh the
transaction, thensth@aeice Beh bEirR@sincRdied of@d amk BEY. cati ve of at |east one
paraneter of the purchasing transaction; and a conputer system for
receiving data froma sensing device regarding said at | east one paraneter
and regarding at |east one of a novenent and a position of the sensing

devi ce rel¥tive The systehief flgmdp inwidkhithgrcoded tasy ip pledt indigtivetof htdasgongremetr sai d

novenent  aft¢he pakrhsiROBdntab@R, B colrPRerSERN RAQivHE Wik fin data frdm hEbAlifcli@ sai d at

| east oneﬁggranetfr, t he sensi ng devi.ce, when noved relative to the form
sensi ng t HERAHE 58 &gt AR Rgramslrr e purphasingragsaction apddhresensioe drvicpgposiie hieast sone
of the codedcatiatdata asing aglencoat biig codee ddat a regardi ng at | east one of the
novenment and the position of the sensing device relative to the form

35. The system of claim 33 which includes the sensing device, the sensing device sensing at

least one of the movement and the position of the sensing device relative to the form.

36. A system of claim 29, 32 or 33, wherein the computer system is adapted to receive the

sensing device identifier from the sensing device.

37. The system of claim 36, wherein the computer system is adapted to receive the sensing

device identifier as an encrypted sensing device identifier.

38, The system of claim 37, wherein the encrypted sensing device identifier is encrypted using

an encryption key.

39, The system of clairn 36, wherein the computer system is adapted to receive the sensing
NPAD92-3G




t he sensing device being further adapted to store a sensing device
identifier which is adapted to distinguish the sensing device from ot her
sensi ng devi ces of the sane type. NPAM2-SG 71 33. A system for enabling
onl i ne purchasing, the systemincluding: a formincluding coded data
indicative of an identity of the form and a conputer systemfor receiving
froma sensing device data regarding an identity of the potenti al
purchaser and the identity of the form, and for identifying, fromsaid
received data, a purchasing transaction, the sensing : (a) containing the
data regarding the identity of the potential purchaser, (b) sensing the
dat a regar giRgiddnfer W68 BlalotdqRicy kb f orm using at | east some of the coded
data, and (c) being adapted to store a sensing device identifier which is
adapted to distinguish the sensing device from other sensing devices of
the same type. 34. The systemof claim33 in which the coded data is al so

i ndi cati vet0of at Tﬂeeamn dniinp 3%, aEtitlthe compiida @yshiric AAfIENE réceRN HAGhLAN, t he
computer SySEMLARE Ving IAd! 58k 9881 2l LML e, Senst Ag.deyi 68

regarding said at ‘ast one paranst erro pur c aS|ng rans: 6¥?on and

t he sensing device sensing the indicating data using at |east sonme of the
coded data, 35. The system of claim 33 which includes the sensing device,
the sensiny" devi 8 SSERSf fRjmaY or 40 nfereindfisadisr freprpsacyiiighad ive Mucigpli sisnsk posi ti on
of the sensing device relative to the form 36. A systemof claim?29, 32 or
33, wherein the conputer systemis adapted to receive the sensing devi ce

I dentifi er42f rom f}Q% Jéla%‘n(%?vﬁcoq 353\Zhe eLht%e §%§nt1 egnwoe]; 1sCatldezla‘Ite revﬂ‘?er ein the
conputer systemis aéh t o réceive the sen3|§ device i ? fler as an
encryptedfﬁ@ﬁéﬁﬁ@wd%vﬁ%@ﬂ?@@ﬂ?hmf@Wmmﬂﬁﬂw?ﬁ@msvyven1of cIa|n137 wher ei n

t he encrypted sensing device identifier is encrypted using an encryption
key. 39. The system of claim 36, wherein the conputer systemis adapted to
receive thg sen NPAQ92- SG ce .l de t|f| r..via a radio equency
si gnal . 405’ TheSI; 1o EmSFYPeP ma'g:*33'5dngi/\#12e°rréc"|5 A S?;lgﬁ‘ﬁﬁ?f't ope Wegﬁ?ﬁftée adapt ed
t 0 recei veruichasing @macngl is ghdogled &oth ¢he retoup p@mnww@nawlroelpaymd@\pf thepvadapﬂ&d to
recei ve thgnhaldh %nfoﬁﬁtﬁ%%}!telsdfmféa;lurché]sgag h'mgcu&y %tt&%é?ime&k 3t M ﬁl%gl_

wherein the radio frequency si Bl uetooth s e systen1of
clai m 31, 'S9agion.38 autgrizgtiay prrgny %fe‘h“slf“ﬁ@asa‘é\?iﬂtf@“?% ﬂ@mﬁ%ﬂpw‘e& ofitke t he

purchasing ransaction.

44, The system of claim 43 in which the action parameter of the purchasing transaction is

selected from the group comprising:

requesting data relating to an item to be purchased, selecting an item to purchase, selecting

the quantity of an item to be purchased and submitting a purchasing order.

45, The system of claim 43 in which the option parameter is associated with at feast one oft

a shipping address, a shipping method, a payment method and a card type.

46. The system of claim 43 in which the text parameter is associated with at least one of:

a shipping address, a billing address, a payment method and a quantity of an item to be

purchased,

NPA092-SG




sensing device identifier in a non-volatile menory in the sensing device.
43. The system of any one of clains 29, 32 or 33 in which said at |east one
paranmeter of the purchasing transaction is selected fromthe group
conprising an action paraneter of the purchasing transaction, an option
parameter of the purchasing transaction, a text paraneter of the purchasing
transaction, an authorization paraneter of the purchasing transaction, and
a picture paraneter of the purchasingstransaction. 44. The system of claim
43 in which the action paranmeter of the purchasing transaction is selected
fromthe group conprising: requesting data relating to an itemto be

pur chased, g5el eciﬂerﬁgste@ﬂ)f'ciamf; 1 viih %Qétﬁomz%h S&Lrh@% atsiaaatg&‘%]ﬂawenp fan
itemto be urchased and subnmitting a purchasing or de e  syst em of
claim43 ift 29 t he option paranmeter is associated with at | east one of a
shi ppi ng address, a shi pping nmethod, a paynent nethod and a card type. 46.
The system of clain143 in which the text paraneter is associated wth at

| east one gf a sﬂkﬁgkgg addne %mmgamp*#%%%?mgdress a paynent nethod and a

quantity of an ite e purc ase 5°73 47. The systenlof claim

43 in which the apiharisZRt i85 AR TRkahpdd ARSLGH
aut hori zati on. 48H;The sy sﬁenlof cgg%n1%§ in .%ﬁi§ﬂﬁﬁkﬁgfﬁﬁi paraneter

is: a port?%ﬁgﬁ?m?ﬁﬁmfﬁﬁﬁﬂ“H§P§@4§Rﬁﬁﬁ%r|nposed with a visual graphic, the
visual graphic relating to the paraneter associated with the portion. 49.
The nmethod of claim 14, wherein the sensing device is adapted to store the
sensing deyi ce n@%&g&aﬁm&m Budritfle Qlink JTRIDL Yadelh o NS BEDSLALGEY! €. 5O.
The systen1of cl al e sensing evice s a ap {2d" 16" €t ore the
sensi ng de@ﬁ%@““ﬁﬁ%ﬁ@ﬂfF@@WVﬁﬁwSﬂ@@ﬁ*ﬁﬁ?y menory in the sensing devi ce.
NPA092- SG

50. The system of claim 42, wherein the sensing device is adapted to store the sensing device

identifier in a read-only memory in the sensing device.
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