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1 METHOD AND SYSTEM FOR ONLI NE PURCHASI NG USI NG PROCESSI NG SENSOR FI ELD OF
| NVENTI ON The present invention relates generally to nethods, systens and
apparatus for interacting wth conputers. Mre particularly, the invention
relates to making online purchases utilizing such nethods, systens and
apparatus. The invention has been devel oped primarily to allow a | arge
nunber of distributed users to interact with networked information via
printed matter and optical sensors, thereby to obtain interactive printed
matter on demand via high-speed networked color printers. Al though the
invention wll largely be described herein with reference to this use, it
wi || be appMETHEDAMDSYETEMIOR QNEINEIRMIRGHASING USINGRRQCEISING SENBARL hi s
field. CO PENDI NG APPLI CATI ONS M@[b@)‘ﬁ T]gﬂs systens and appar at us
relating to the present invention are |sc osed in the followng
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inventi on wishl dkpdiedd) SIS hayticWthlyh) the iSeRioR 5@t 1@ RRMidgCaliteQiichdts Wtildk0LAD518,
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The disclosures of these co-pending applications are incorporated herein by cross-reference.
BACKGROUND
Online purchasing is typically carried out by selecting items from an online catalog of
items and adding them to an online shopping cart. Once all required items have been added to the

shopping cart a payment method is selected and the order is submitted. 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 NPA091-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 cat al ogs, paper-based forns and onli ne purchasi ng. SUMVARY OF
| NVENTI ON The present invention provides, in a first aspect, a nmethod of
online purchasing, the nethod includi'hg the steps of providing a potenti al
pur chaser shippdd tathé ostmadadddsni Nng i nformation relating to a purchasing

transaction, thenhebifhlolehditlh fepRafes ol AaLALRY Bodl p@RaldRRbb Y OF the

formand of at east _one refer poi nt . he form receiving, Tn a
conput er sdeliveeshby madifitliag jnrg asegiatedfordshionn ad sémittinedeadréce by myarorimgtiphe
identity ofhedrebf QEfRomNd a position of the sensing device relative to the
form the sensing device, when pla%gg g? an operative position relative to
the form sensing the indicating dat & ing at | east sonme of the coded
data; and i denti ftys aggbjectnofttivepreempirengion Byombing andhitsgesorfpifecbasqddiglags ng dat a,
at | east O Ger-bRA ANRGE onfi Iﬁ&hﬁﬂ.to t he purchasi ng transaction. Preferably,
at | east one paraneter relatin fo the Purchasing transaction is associ ated
with at |least one zone of t he"sh“ﬂ‘ﬁﬁ‘éﬁﬁ NYEN#®P®h t he met hod i ncl udes
identifying, in rhepseittcaion Y idaNin @Mkt bpevl) 4 Renda0T kiR Alchitg ! @ Whi ch

t he sensiqg d§Viﬁ§ i% Ioc%;ed, said at | east one paraneter. Preferably the
met hod f ur PRSP RGP BeEP¥ &eei ving, in the conputer system data regar ding
novenent of the sewndinng pheantia epurchisert wite at formt hventfigngminféringiog eplgtinggtodevi ce
sensing i t g, AIME Wil enbE b EnhSnoldife Ed¥Ea S0 iMidING P fdedi§AR the 3MBnLds of € CoOded
data. Preferably also the nethod includes identifying, in the conputer
syst em andeFr@rielsne PRBVEHEf™bei ng at least partially within said at |east
one zone, said ateiti®Asi a ORGpuRAEARE] RbicAihy Be fpu laChaaGk Rigvie AgsAGithon. 1 n a
second aspect. e.invention vi des .a.nmet hod of ~.enablin nlin

b ohast ngeony st O ek in Sl G ePE o Rt s e Wi B

pur chaser mcedyinan prgratiyecnosticairetitive) toj thef formpsendingrthe indicatingrigta mengzat legtsomlati ng
transact i Ol cdablfdat0 bl ilidAGHyMET iR the COBRALr SRIA ah@ Hbek AeliNBoa@y dBla, dt G nONE

paranmeter of the urchasi ng. transacti on;
parameter relating to the purchasing transaction.

Preferably, at least one parameter relating to the purchasing transaction is associated with
at least 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 seﬁsing 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
NPA091- 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 novenent of the sensing device as it relates to said at |east
one parameter. In a third aspect, the jnvention provides a method of
enabl i ng online purchasing, the nethod including the steps of: providing a
potenti al puwechbsededipts imdgerenting tieoiat sdgmilingits ovh oo nEteniodativetdo steiforg; 00 a

pur chasi ng transgﬁﬂraﬂg,jﬁmsc ﬁ%ﬁ@p Mot VTel oM otoTo LT RN\ F: &gaégtiréiﬁesq an

identity of the form Tecelvi 'n a conputer system dat roma sensing
devi ce regRidd gt waPIEBIEity of the potential purchaser and regarding the
identity of the faf Wird bdpect, SRNSvGorlRYIiGE aGRdMoal ol ieRBlideRlikbaduichasing @€ di ng t he
identity of tge u ermaqd %gnsing the data regarding the identity of the

for m usi ng™Htod s Rdipe BEYULEOLt 't he coded data; and identifying, in the
conput er syst em amedifig enpdtingal darchaspregalr @i fegm tdasainigke mitferingtionf reketirg topot ent i a
pur chaser aRel,sddd GadsAaot it ¥orR by H&aMhia RGPMECHIS BB L APRAGL 1 ON.

Preferably the coded data is also indicative of at |east one paraneter of
the purchasing f{FaHadts GRPUE Ty &2 ENH 8 Eofipcfeiae ser deecaniieidy of e t he
conput er SpsEhepurchast Gl lefgiigtahaidédignorttieforns @RSkRGe deNdeGoniggaiheidig sai d at
| east one par erof e purchasi ransactjon, .the_.sensin vi ce

sensi ng '« Hotr Ripteienfl of iFurBl o RS, L RARERL O Rpmeb i of SRR i

Pr ef er abl ysomk gfghe cofied dptestaidod i ncl udes receiving, in the conputer system

data fromthe seRainag, dCWE ComRYANELin1tha KL BB Nthta QlealdllE RENSIHRDLORYI CE
relative to the form the sensing.device generating data regarding its own

movenent rRYCAYS PREChRSST qnf dhe fagntty of BF & appichpsing fransaqiongf t hese aspects, the
paranmeter is an Eetmigy thpasduidstels abb itdivetive f ehlasi ¢hg pakhad Sf G ipofhasihhie et hod
i ncl udi ng I NG, Syst e I ifn.r ct of the
action paH%%%?%%ﬁ gg?ﬁ?%%ﬁ§ﬁ%%§%%§%$b%ﬁ%%§%W§§é$R%+q%%%ﬂ%dg%ﬁﬁéfﬁﬁ

t ransact i ofinsing devideaterdine faidoileash enegrigingier of bapirehefingdransptigy dhstsenpige dercor mat i on
rel ating t@nsdi tetAhing aliusPi HIGHASEEL of 88LAEI ddRY an itemto purchase,
selecting the q%%n'

ity of an item be purchased, view n shoppi ng cart
and submtt i ng A BEPERASH 18 meieddredr oy P SR SR TORTET o
provi des asessingtdevivef regardinganigivenngt dithd ResinguikcGivasling to thadorm, 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
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 movement of the sensing device relative to the form, and for interpreting said

movement of the sensing device as it relates to said at least one parameter, the sensing device, when
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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 novenent of the sensing device as it relates to said at
| east one paraneter, the sensing device, when NPA091-SG 4 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 rsbad relegve to the fvemf sewsing the datarekdrdibgd said splest qne parenetenwsdigtat leadt omeovi des a
system for i i ne. i ; } LRg. a form

i ncl udi ng %%%ggdegg% a&?%ﬁtgg%gagéhg‘%n% %gﬁ?ﬁ%}ﬂo_ eltllagétygl% %gn'and a conputer
system for recei Wed§h ppesinths tyemtien pravidre ¢ retem fa ergbling galingl Pagiewng. thewtiem t y  of

t he pot enhéadingpur chaser and the identity of the form and for identifying,

fromsaid received data,. a rchasi.ng .transaction, the sensing device
cont ai ni ng the d%oﬁn'i’“’ehédét}g&???gu?%‘@‘%faﬂ}éeg“fﬁ 8“8'?”’%%{3’5‘6 tial purchaser and

sensing the dat as reegatediysign fonecceidentron y safing iwicé datamegredinypnadentigabhe some of
the coded ,{alf pukihsd 84 Wb hdeﬁt?tg%?hw e AdYE mgﬂtmgp g&}{%ﬂ@%&%ﬁ&?{n for

enabl i ng online purchasing, the _system i ncluding: "orm i ncludi ng coded
dat a i ndi cBFhFERe Frnsagion. dherensiog deyfee eopiining e data iegargiog Biilgetiy ofdbegrosmief or

recei vi ng fuidbieBans @ASihd1Ge daY tegedittatha ideamasdhe @maiding deBist foyhe GF tht b&ted

potenti al (Bi%rchaser and the identity of the form and for identifying, from
said received data, a purchasing transaction, the sensing device

cont ai ni ng t he datasixtegwedi thy intvéntion prevides fysysdn foh enablingemtinegurchpirgcthaser and
sensi ng t hggdataudigoarding the identity of the formusing at |east some of

t he coded dat a. Accordi,n%lej%adt he present invention provides a systemand a

met hod whi ch ut i } PFpEchyling Hpipdicativsohgn ideppty pf e f9mm etk eracting with a

conmput er syst em a Whiphtsit sytedie fon @¢eling1Rdnl 0 Gensififldesiy s @ mepitdingt 40 @depiit@ SPiAE

i nvention . I [ I i Lnal. nput er .sysie in a
particul arwﬁgﬁe eagege th?&r}ﬁhl&l?%% kshggcér)_sﬂ\% rallrzl!le%r ?18 g’ﬂ)@f % % Saé%/éefel‘ée\écdtgtﬁg%t er
net wor k, syethasg tpectipm thesepaing dipley gqntapiniefhe datf gegarlipg e iidgntily efihpsnotintish a

surface nBghkdiitiofnd 3YinS ik UAD Bardihd HE 1deiB; of IRVYEMPsing la et RS LEME 68kicd
arrangenen the formis disposed on sheet material such as paper or the

i ke which aﬁ'as the coded data printed on it and which allows interaction
Wi th the conput eAcoyisiglynhe fientGoeeidn gatides iasysttataed ¢ alkthel wiidbfugizaddng or but  not

excl usi vel ' t IS0l t hak i ' e
machi ne-r e%{.%{g g)%%gat%le olP %teﬂcéﬂg%ﬁ a%grgﬁlttel;‘ g},@em Q\ﬁﬁ]&% nggk‘?‘pxleth&%n& Eysttag op
the present invention may be used in conjunction with a single computer system, in a particularly

preferred form it is designed to operate over a computer network, such as the Intemnet. Physically, the
form is disposed on a surface medium 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, thereby 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
variety of forms but is preferably compaét and easily portable. In a particularly preferred
arrangement, the sensing device is configured as a pen which is designed to be able to physically mark
the form as well as to selectively enable the coded data from the form to be read and transmitied to

the computer system. The coded data then provides control information, configured such that
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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 fornms 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
mark t he dsigmtias thevedfl byas uko caaeh aGtrictieks o épafillied thee cadthat datig doren t he
formto be, %9:9 gn ;1 f(ntted to the conputer system The coded data

t hen provi cfes contro or mati on, configured such that NPAOI1-SG 5

desi gnati on ther "é‘t?fﬂaw %%g@?raq@%@@gﬁelﬁm Engd e sensive dsuicaing|heeddtattest t he

sof twar e r&adoRgibd td HecomBREARRT may Yl SRR arR @M Khe c&k&e dd@édiﬁe@orﬂlfxs t he
interacti ondlbet ?{etp t.he f rm and ﬁnhfrﬁ ensi ng deV| ce. ata that each
cont ri but eS9F8V pe RSt t’hesf%’taé’ jeaéfa?f“ﬁ/ eﬂceo‘??gl 81? 4 ﬁ‘@”rrglﬁtamdieﬁe coded
dat a on t henbtdimpat, e fonmigihdestcoded dod whithds indientivd dfy poimetdn of thafoum, aintkaothe at | east
one ref er enpe, Rl anmh@% p;fo%%é DAL Ghm m%,;mﬂ R 1o thdp rJl?JéiIé' ncl udes

coded data which is indicative a paraneter orm ereas t he
sensi ng de$MEET Weigh@edhs Y reiop Aey iffafe theatorp. r Bgyst eiotkef arpegendh thiolparrent
relative tﬁclﬁdaathe fcaiemdat@ WhidE at BRMALH:GEs tﬁeyﬁ)hﬂ Mnd Qg atmE dwick s &eiged wlata from

theform et .anoth rran i ncl ude e dat a
whi ch at r;{ P PSSP % f’ﬁ’gd 'gg?s%onéhhe © ‘%sdg??l |ndc 1388@%@@;]}‘%‘ %gtgngned to
provi de, t@emSh@fdleﬁqymer system data based on the form coded data, and

al so on data whigh, bgﬁﬂéd g.ﬂ'aﬁ&meﬁthﬁe lé?s%ﬁl Qlfd Jné&ﬁ)d daﬁgleglﬁlo sI @eﬁﬂlprcﬁ&&@ci ed
arrangenent, t he system and net ho

S0 em special |y desi gne
printers t&RRinPi e gy ﬁ’rmbﬁ'u’ﬁsﬁé‘i‘mefsrf@?ém?roirfyﬁ%#’@‘ ‘Efdlﬂ?s‘:?in?‘lﬁféysf??‘ "’“P‘br m part
of the Cormelﬁdsﬂgneﬁycsie&iﬂeaﬁtdﬁmﬁﬂ]e sclifd gied Asindi@eeiboes, dattch aaimédva of eNsi Ng
device. As t bqv stem.an hod of t nventkon is

i deal l'y sutlhét glgén&% 1?%&15;3 e%:1 Ve a Bt Xvetr " net&’org t%]ﬂman ermregh&éﬂ%nﬁetrs ?ﬁgy printers
are fully mieﬁ?t@blﬁtaﬁ‘@d*emﬁ‘é{@nqqﬂew ﬁépmpkofah?dow Plo@vmﬁ@ranwlmf@n dgibatingohe for ms

on demand @O@malsif: £ Bkl icshkiidal brhdWinRhst cotBnibAbdFotbkdisNg @ m xture of
mul ticast and poi nt (c:last commyni g%%l on protocols. Accordin

preferred form tH& %‘&slaﬁtpf?w Tiofe BreE HELioRt i maﬁg%y%fyms whi ch
use a papewhidnge pe@exb@s @ch basid antér@cefof ©tonguiesypeti. eThisytstidimanyhhggifipmovi des
many si gnifd or [ o o dvant age
o Daper Iﬁs heff%rbtv nQ(ﬁ?og)lef\:ﬂLtgpﬁ%Yg@t b %ﬂé Ldg g% @Q&PHHE{ it %)éfa& ?H&;{u T @
Further, pifFeedinfomasiemalrbs ﬁﬂgte@a@rr@rmlt %eaﬁ@éﬂreﬂ%taw wfwmﬁiqmlﬁpimd en % p| ayed

on 3 Cogpdéﬁﬂter&ﬁ-é&e Mord¥iRk, @gpee tlclves &aﬂ@lron@%ﬁesn?% bé KB4 @:BT@atlghe E)} l%ﬁlllsu)ﬁan bg
read in rl . or. r. UST. cC | S Or e e an is
Dot abl e wrdon et & ey Bt e B SRisP s o RigeBen alows for

hand-drawing and hand-writing to be captured which affords greater rlclmess 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;
Figure 2 is a schematic view of a interaction between a netpage pen, a netpage printer, a netpage page
server, and a netpage application server;

Figure 3 illustrates a collection of netpage servers and printers interconnected via a network;
NPAG91-5G



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 ot her 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: Figure 1 is a schematic of a the

rel ati onship between a sanple printed het page and its online page
description; Figure 2 is a schematic view of a interaction between a

net page peffigura4 et pegdatip vicht @ra, high-laet gagere pdgeprinSe hatgags adinié @lineppage

appl i cati of ﬁﬁé\ﬂer Figure 3 illustrates a collection of netpage servers
and printers interconnected via a network; N PA091-SG 6 Figure 4 is a
schemati c WW%#PIHIWWOWWWF@PEIP@@& a printed netpage and its

online paglagm@@ﬁﬁbla@hb@&wwﬁggkkgaﬁméhlﬁ &tﬁeelﬁ)ll S0of\heOMWs SHAMMNTFEuR sShd Mddir e of a
net page ta % gﬁ[e 6 is a plan vi ew? owi ng a rel ationship between a set
g8 e S dvse iy & e

of the ta PPRECETE &V5° B fHmPf BICWE°Bf™ vi ew of a net page sensing
devi ce in Ripee Tipa fiovehareof nef pageprpesning E1dglacroem§algcsithm flowchart of a tag inmage

processi ngyandk de'Q?g [RALYS ﬁéa&%!aéré}gé b Bs Gush a!teﬁ tag-sé&g&%ﬁ)e?&&'v}é% Hl.EW of a

net page pen an assocl ate sensi ng iew cone; 'Figure 9 is
a per spectligee Bxpraaedveseigled vy %@pﬂﬁ@@l%@@%ﬁm&u n Figure 8; Figure 10

i's a schenmbgur<1 o DekendicddcR Ba@im & apecot@IMEd 10 thetotpl@ herd sABMNLEIPAGS aREN Shown
in Figures,8 and 9; Figure I | is a perspective view of a wall-nounted

net page prirnter; Figure 12 is a section through the I ength of the netpage
print er ofFigurgilnss petpecieqismef 4 94l-meniednepateariged porti on of Figure 12

showi ng a ﬁg&ém&sgéuoamumi%ﬁqugﬁe%gmimlg@@% glue wheel assenbl y;

Figure 13 is a detail view of _the ink cartridge, ink, air and glue paths,
and print @A Ha$ Breolpised poiep phljerrpla fhewpe %)fectrﬂrlgmheéupﬂeda%t epgnesgpdyyre 14
i's a schenadeivtbedbssiblyeli agram of a printer controller for the net page
printer s hemat i.c bl

di agram op‘q %ﬂﬂepkel)s(é"dlgtmﬁelgn eweorgél}eﬁug{d@#ﬁ%gr ol]ﬂgg g dlff"nlclf ngr%‘] S‘?an ST ﬂttﬁeads
associ at edeetpprgelyrintiref Kegyrestlépnddd@nt rol | er shown in Figure 14;
Figure 14 is a schematic block diagram of a printer controller for the netpage printer shown in Figures
i1 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 13;
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 iilustrating the operating cycle of the Memjet™ printing
element shown in Figure 13;
Figure 20 is a perspective view of a short segment of a pagewidth Memjet™ printhead;
Figure 21 is a schematic view of a user class diagram;
Figure 22 is a schematic view of a printer class diagram;
Figure 23 is a schematic view of a pen class diagram;
Figure 24 is a schematic view of an application class diagram;
Figure 25 is a schematic view of a document and page description class diagram;
Figure 26 is a schematic view of a document and page ownership class diagram;

Figure 27 is a schematic view of a terminal element specialization class diagram;
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Figure 16 is a schematic bl ock diagram of the print engine controller shown
in Figures 14 and 15; Figure 17 is a perspective view of a single MenjetTm
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
Menjetrmprinting elenents; 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 view of a short segnent of a

pagewi dth Menjetl-Mprinthead; Figure,21 is a schematic view of a user
class diagram Figure 22 is a schematic view of a printer class diagram

Fi gure 23 Figireléschehmtiicvian @wstagic chmpespedilagon disadrgaay; Figure 24 is a
schematic Mtgmg%aéﬁsnfmém%ghﬁ@mﬁimmqia UoBih, Figure 25 is a schematic

vi ew of a docunent and escription class |agram Figure 26 is a
schemati c Ef%%\?%aﬁh%w#é‘mfﬁawa“ﬁ%&@ BRPFERIRIGS cBfs s @i agram  Figure 27
is a schenmiresvs zeéﬁheﬁfauoam&w&ifﬁhﬂ&hmléhgﬂﬁm sShgeingl | zation cl ass di agram
NPA091- SG ngqureh 28u' S.w8 ago Stl c view of a static el enent

speci al i zat FBH ] A5 BHAETARF PEIEE M4 % | s a schematic view of a hyperlink
el ement cIJagseﬂllagacmandﬁnmnfed@@lmlscI@SQI@ﬁmmat| c view of a hyperlink el enent
speci al | zaf k4G ?s%ﬁenﬁhcasgerw?dﬂ fiell él%@sp&i‘al&aﬁon%la%&cﬂ%m“ c view of a

hyper | i nked group cl ass ram re I's a schematic view of a form

cl ass di agf&h§ ‘ﬁ%j]ilﬁmé“@??“i &h“-’%“@ﬁ‘e‘?g?ﬁjt Cl‘ﬁg@W of a digital ink class

~di agram Frigi 3 iSdlscheimatc SOhE IRk Rldia@\Wiagbma fiel d el ement special i zation
class dia am - .F sgﬁjel;n%m?:‘?e“}o .8 sch%dac }Q ew of a checkbox field class

di agram Figure b chemati c view ofd atext field class di agram

Fi gure 37 Fi@H@SSQMMme@mmce&amsﬂ@mmre field class diagram Figure

38 is a f|ﬂ¥‘&$‘§8§§s aQF1aiR0 bR of BRQEE SAthd WhwallH OF FiluAMg; Fi gure 38a is a
detailed flowhart of one step of the flowhart of Figure 38, Figure 39 is

a schemat | C8%7 W o™ e&”‘ffa‘@"é”@é?‘{g&fe”éb‘i’?f?ﬁ'ﬂﬂl clemeteRt 9REa®s di agram  Figure 40
i's a schenifirct0us uhephticyidwas otsmee de@brivplaoinganass di agram Figure 41 is a

schemati c %Lg 2\e) i ﬁélefmﬁéfcqmv}o??%'v&ﬁetsllﬁlcéééx gr am Figure 42 is a schematic

view of a tory st cl ass ure 43 is a schematic view of a
subscri pt |%ﬁlfﬁ"é2|1$ %ﬁé#wla‘pﬁrvéﬁt‘”dtf@hwmrymtglﬁﬁsémgwnﬂ s a schematic view of a
hyper | i nk rigsi8ssa SheaSs Hwa@h &Bcription 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;
Figure 58 is a schematic view of a shipping method section of a checkout page;
Figure 59 is a schematic view of a payment method section of a checkout page;
Figure 60 is a schematic view of an item list section of a checkout page;

Figure 61 is a schematic view of an order confirmation section of a checkout page; and
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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 js a schematic view of a paynent
class diagram Figure 54 is a schematic view of a shipping nethod cl ass

di agram Higue @ iSbschegnatic dayhd aftoiecsegtioawf agheckouties. | nt erface flow for online
pur chasing; ~_Firiafl Etfpiscript bREFeRIEH Rip prieRMRIadiRENey Of 2

checkout page; Fi gure schemati c view of a shipping address section
of a checkdue Msaid 15%awgéﬂY%bf%kM@?PaﬁWHd\ﬁWh@f a shi ppi ng net hod
SeCL i gn of a cheﬁkmutpr@a@e,embda]@uf %&ﬁvdnﬁon&g&emnfad itC wivirk BVithOthe aet@@a/rrent

met ho sect a_checkout schematic view of

e i o ebhed cofp el SRR ARG sglevl SFpE b B 3 BE Ateait WAl of an
order confévmatplorng@otiibmreetarily cohetyk ut evgag@ ofgimcpec P ARG a®iGxBasidas gur e 62
IS a SChen&échs‘é \Hel%w’u%lati’onft@tﬂé Kakic '}%/e\%f tlﬂNTﬁQﬁlQMébhbe%ﬂ?s mobted D
DESCRI PTI ON OF PREFERRED AND OTHER E Menmetrmis a trade
mark of Sifwer B?dawhewé@égﬁ@ﬁmﬁiﬁ#fﬂmwhw@w%g|t%uﬂd*ffﬁmtiHJ@ coftcstip highythe

enbodi rrentpreterhﬁemﬁbdﬁ&&hﬂsaﬂakp%cmmfelp@whadvemcbnwdfe with the net page net wor ked

conputer system talle E whi.ch f IIo
appreci ated t hat Inab "eve qhe?re néefdren a fhglrlle%ﬁﬁys%me%m ¥ %1?f(1m>?merr'r%ter?ce all or

even nost ofhetfére 0§ penepphi wlfdvexthat fssa pinigcabyoteon shigmepntatdh wisregeretd alyesb ofhé n
relation tQd6.Re%eg iSY Sdciller @emvwe,mgpn@feé%sst S e SudRS 6F bbb 8FrdpRarl t S NS

conplete formjto reduce the need f external reference when atterrptl ng to
under st and™i¥1é Bsft ety WAt A Slfeﬁ‘éc ‘%‘%F%‘?‘P&&h"e%’o’&eﬁéﬁf apbiersdpiet s of
t he pr esentisiblynweintiitly aopedfiatdein shoh abvay @tfat & looargndyy ort dhemmpaf @rfie Gicfdorim of t he

nel page Syﬁﬁﬂ%u%ﬁgﬂja%ﬁer&cg&%}d&ﬁrmé Dg!li)%]d aE'rﬁﬁ:gedlfferQlt ? 8& sgsteHi%QIPEd

surface, sical surface aln nce to a map of
the surf a@etalmvfmnam ot fipagireg GPnHg tresppeg yafasmandr fgh W@m@em emdiaeigevedin be

queried bybag oaalals ﬁﬁreh@g QpplReBHpd aaﬁmgawl&ased Qﬂﬂﬁ@ﬂh}ﬁbﬁi R ThbRfsReed fi C

i npl ement ati on, ferences vi Si bl si bly,
and defi ned™ rﬁ“eé’ﬁ ‘ﬁ“ nﬁ%ﬁve’fﬂh‘gtac“ﬁ“ﬁ‘g}f ared‘ﬂtéalteagﬁ f%g’“tﬁrefﬁsﬁeé‘{\;” g’ﬁlfa*fﬁg‘h yi el ds
an unanbi geeusin epnseed be groer botehctivn tith fhe fufecefapreand anong di f ferent maps.
The conput er Syskneﬂg %i%ﬂ:rred 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 written 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 récorded
on a netpage are automatically verified, allowing e-commerce transactions to be securely authorized.

As illustrated in Figure 1, a printed netpage 1 can represent a interactive form which can
be filled in by the user both physically, on the printed page, and “electronically”, via communication
between the pen and the netpage system. The example shows a “Request” form containing name and
address fields and a submit button. The netpage consists of graphic data 2 printed using visible ink,
and coded data 3 printed as a collection of tags 4 using invisible ink. The corresponding page

description 5, stored on the netpage network, describes the individual elements of the netpage. In
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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 with, netpages. These are pages of
text, graphics and inmages printed on ogdinary paper, but which work like
interactive web pages. Information is encoded on each page using ink which
i s subst arutticalbd ifydesambésghetire apdspethbetmblzaelofharirinteratre. clefhe (ientext flaldwever, and
t hereby t and
Lrans 1 o fon e i 18y e D B BRI e o
and hyper | "HRS bateneb oy pagelech peenel’ phigh CW"EH?“‘ESh‘é the) &34l Friewofetbt

i nf or mat i oderréspaiding Baphiet. wor K or to signal preferences to a network server.
In one enbodi ment qitt by band t e i tomatically
recogni zed and cg‘ﬁ{l}ertfa%%“% olgl%:r%gqﬂ %’Fpage pen%ll apf‘%gg%g’ é’g‘é"ﬁ;hy’ssts W "l 1 owi ng
forms to bFsglfrerISIae@mdeﬂcwﬂaed)tnhieqre @Wﬁ(bdpwmwtl@mosmgnmnun@s netprgopriked 601on  a

net page arg RifheBidkaal gnﬁnﬁge;p ffah&For Fbkrde OYMifAChr %ogm &€ pbd ANRRLGIQNS 1O be
securely authorized. rated in Figure 1, printed netpage 1 can

r epr esent ‘E&‘mfnﬁ?l%aﬁeééef?reléwfﬁb%ﬁ‘%%’ﬁm&fd’ﬁ“B‘E"fﬁ'i‘gle rdig 1P1ﬁ9 by the user both
physical ly, on t ke ppage @icpagiea pafeged e of wiieh € abdwy'in Figiras mommhd:atl on

Det neen. NG, BER ANflot NEANSLRAIR ML NGB! & ShaNS. e oReglest” form

cont ai ni ng nane an [ ress fields an
consi st s ofcwgperash imagadingsa camlqep,| nachides apdl thenpublidatiqes, |ari114mnte<anfdh1@oq11ehry dat a3

printed aspn@aot h&;sagasqmea‘ dieﬁ&lﬁl cﬂ»mbkﬁérrtﬁb ﬂe@é@e%hxhér@s ah%gma@@@m&%{ gsendi ng
st.ored on the net wor k, _ descri bes the

page description

i ndi vi dual © X@F‘é ]tlgl"%ﬂ“’d AP phyer v eﬁ’ i b NEReR 2e8gsisdinst gapsymetl, jchasig a

descri bes ustrs Miyhpe naancl bspletisi able,@x hanthe @czu@ahd)i s phinted ddpainnd for e tldyvie aled enent
(i.e. text.fialdu@bp d&%é g&ablgm?]qlgmmqg , to allow the netpage systemto

correctly interpret inpu e netpage. The submit button 6, for
exanpl e, has a zYeses Rmieéﬁf ﬂéf’HrPP’é%‘ﬁGWPEIE’P qoRbing ha pisapt-uesef @prer with the
COI‘rESpondilﬁhgn@’zﬁ@ﬁte&cﬁlty@ﬁmhﬂtelrddﬁ{iernﬁaﬁﬂ in Figure 2, the netpage pen 101, a

prefer-red form V\/mc s 8a 9 described in nore
oref er-{ed 107 gl 4t Glieks, SN ELGPEES.E N2 B0 descr ke

| nt er net - copredtad cqamunmtwgwamhbxt-mgﬂeradmhnkmme;ntem%tﬁqnaea oatpapiniee Taise. The
pen is W rglhesghgs Ea@rﬁﬂé}&h&ﬁtoeﬁe §§&Mz%¥a§é‘ﬁa£& teher 'i‘@tfﬁaigt@m{é{ah&t ¢ via a

short-range radio |ink 9. The netpage printer preferred form of

whi ch is SHBRRFiafeFIrpimsireEs te ppse sgvargendna "O‘Efé@edr“i'gb‘é?ﬂsaﬁﬁtoﬁﬁ?l’éatﬁ%t"é‘ilpl“tebeI ow, is
able to d&lofhk/e&é’ runmg blodlnapﬁgb VippliGation seeh@ 183 Chhe RAYIISHIRA be2L Ghay MEMSRERIES S,

nmagazi nes, 191815 m{@g Er:gnsmgtgn% otther publications, all printed at high
qual ity as® er ac PVe ne GhfTke a personal conputer, the netpage
printer is an apﬁlq ngipess sWnn:Clﬁ n@@mcomglerabl@ more convenient in the preferred embodiment

by being used in conjunction with high-speed microeleciromechanical system (MEMS) based inkjet
{Memjet™) printers. In the preferred form of this technology, relatively high-speed and high-quality
printing is made more affordable to consumers. In its preferred form, a netpage publication has the
physical characteristics of a traditional newsmagazine, such as a set of letter-size glossy pages printed
in full color on both sides, bound together for easy navigation and comfortable handling.

The netpage printer exploits the growing availability of broadband Internet access. Cable
service is available to 95% of households in the United States, and cable modem service offering
broadband Internet access is already available to 20% of these. The netpage printer can also operate
with slower connections, but with longer delivery times and lower image quality. Indeed, the netpage
system: can be enabled using existing consumer inkjet and laser printers, although the system will

operate more slowly and will therefore be less acceptable from a consumer’s point of view. In other
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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 on a printed netpage | and

comuni cates, via a short-range radio . iink 9, the interaction to a netpage
printer. The printer 601 sends the interaction to the rel evant netpage
page serveembb@imbmy; thente@ugorseteat is dinstedl an a @ppe Gprbeatie sl sthaunpbainees, thé he page
Server Sengf.R Lol BN RS0 o bOARPLLGA 0. GAMRYBRL,: SOf tware
runni ng on a net page app.lpaglon server 13. The application server may in
turn send a resp6Rgs riificrinn psvepr it rnder rswagestvork 4 svafigureg il @Fint- The

net page Sy publicAREE toC RS Biaddd. YpeARNcR! FbNAEs &I ddiRertd) Qughi-alagy fied

enmbodi nent _, by. .bei ng used in. conjunctio i.t h.hi gh-speed .

i or o6l ect PBIHRHS TS PRV dif RUHIFE B8 ailentobeme N Rt r BropPisd er s. 1 n
t he pref erpublicafias are Gkerddindiotatdinelonigy fo inditidel walbipfiks. gh- speed and

hi gh-quality pr IANfedphbd phﬁer%%ﬂﬁq Mgﬁre@fof s%p@ﬂﬁifnﬂnﬁer%?%%{%&épm L S

preferred form a netpage publication has t physical characteristics of
a traditi oWy Bbee) avTagRbrinktic it theredforsd imngmeptgiop. spchdiptpage indasiinliiyes
printed iiedifidr] A Gaaked6ld @Ry BOE DcoBlbd@BBof chiOMM fbifa@Oyehd) 6e afs@hedaasi¢h Aaiegat i on
and contor {4l handling . Jhe, Detpade RLReE, SAPLOLLS, L 05, T4 N9

avai | abi | i Ty of "Br oadband T At ernat access PRARFE" TF I EPHE PRSI bl e to
95% of housetor awlifaponsprerUni t ed St ates, and cabl e nodem service of fering

broadband I nt er n@tn.eL@8Scah Ais@bd LAHN AW d RBLR LRuARAGRer i NERIImKIRE Net page
printer can al so operate w th s|lower connections, but with |onger delivery

times and PEWEFPOHEYRFIGEE 160t Tl HiramEt paget Sysreich it tEetnabl ed
usi ng exi Sising the QOPEREPERI Thi: AdGhagd regintdtidnasredr cpiipafet B¢ Sgnatdle biphixgiby th @etmyst em wi | |

operate no Y W . f 106 1,ES8RCEE Liklom a consuner’ s
poi nt of egv‘\?ﬁl!hlc‘%\rg\4 otoﬁg}?i %ﬁfb&gﬁ% %&w&%&?ﬁ%?\i&g‘e B‘% E% Sné-,itef)1 gtg systemis
host ed on @Wmpkice grvsr ey temstrics ¢ag alse b¢ ysedto ety vt Arvemies of thdnetpagseppage
system i s asdeehs@Priscainig] verifea Uil Vi b6 ATRMLES rafaRnegdvdevi ce, such as a
printer. Netpage Ub|hl cation servers 14 'Oﬁi t he ne&?age, net wor k %ﬁ%
configured to defi%rds "’p"reip?‘lgte-pmﬁ?fﬁa?’?@“’eﬁﬂﬁ" AT i b BORILE PSR P TIEr 5.

Per i odi cal usprifstrivangign, 0 nar bacenfighetd neear edicbst onelicitad dunk ynall. an itsudfered ifdpnig net page
pri nters. Vindy BRlAEEARKOGorRlithcl Bl b :ﬁl?eﬁzh’ée@gth&ﬂ%aesﬁg}gés. REALAEA &y LS ONal | zed

publications are f ered and formatted accordi to 1 ndividua
profil es. Kinket yalie afximicdse G grathacceshviichus Beible & sy pporeilenmie Mot of
pens, and wlefGit re@ber Wil adatelsh any nunber of netpage printers. In the

preferred 4 npl errﬁgﬁag%gﬁ,@ggg%ﬁggﬁpage pen has a unique identifier. A
|

househol d may hav Rtol ored net page pens, one assigned to
each menber 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
objects of that class, and class A is a generalization of class B, then B is simply a subset of A. The
UML does not directly support second-order modelling - i.e. classes of classes.

Each class is drawn as a rectangle labelled with the name of the class. It contains a list of
the attributes of the class, separated from the name by a horizontal line, and a list of the operations of
the class, separated from the attribute list by a horizontal line. In the class diagrams which follow,
however, operations are never modelled.

An association is drawn as a line joining two classes, optionally labelled at either end with
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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 | | and

| inked to one or nore paynent card accounts, This allows e-comrerce
paynents to be securely authorized wusing the netpage pen. The netpage
regi stration server conpares the signature captured by the nel page pen
with a previously registered signature, allowing it to authenticate the
user's identity to an e- commerce server. Qther bionetrics can also be used
to verify identity. A version of the netpage pen includes fingerprint
scanni ng, themuitipkedy iof the sionktcar Thvagefiol mitplicigtipage Anegicstkr @1 indinatses ver .

Al t hough anEhBRAR “Bink"t.8 Ler S Eh GleoRRbi @qggﬁ@hﬁ @efife@wﬁgmme, R Ng

newspaper W thout uséer intervention, It can be con ured never to deliver
unsol i ci t tF°) wigeakyplpbelled § ejtheg cqsh withethy gfp Grfd%wrﬁonmvondalmcgﬁdép iogkardamend | odi cal s
f rom subscindikes a0rag@tdafinnkssRiatiat (HRHhrZeT), SQUISCE®Swvn htNth RiBekhteS BRACHE, théli €

net page prsgogi%éer liLes unlike a fax machine or e-mail account which is visible
to any junk mailer who knows the tel ephone nunber or email address. 1
NETPAGE SYSTEM ARGeicREGTUREERgl Givp'd ¢t dravpde b silid linhieiny Stoatiasies witksicr i bed
using a Undnfobv%ﬂMﬁbfi&&pén%@ﬂ%l@j&?thééé%%hzatﬁhé}ﬁ.s diagram A class diagram
consists of a set_of object classes connected by relationshi ps, and two

ki nds of relati oNSHtjashfiagragyis b proigto mpitipls diagraias, arjy ghass yich igpplicated is

gener al i zahovansith AAfashad 8@l at dlidt he pLie Siegins whiSlOdeind iitNiglis Qfowh &l hirdagdi p

bet ween OanSR;& it Brncjet Ween instances of classes. A generalization

rel ates act'ual classes, and can be understood in the following way: if a
class is thbught N6PAGES t he set of all objects of that class, and class A
is a generalizat N@pagtf arCh@®andRiontod SMhicBa hSipapt MRk B bEHOBR] pBfides paple UM
does not directly support second-order nodelling - i.e. classes of classes.
Each cl ass™* “?Tféﬁﬁﬁa"gg’pé{bl’rﬂéegt‘“é‘ﬂ’fj‘?t@nf‘%‘fb‘é‘fri‘céﬁS\?ﬁ‘”t':‘ff'the nane of the class. It
contains a |list afnetphdeecosstistsr aflbaupringd ghget (o€ otbtrassyce S@pay abweitlyfticga wite nanme by
a hori zont ' i At | . the.cl .separ at ed
from the aerrip s fill RbhoPle baf RPSHRL B feinon kBB RiSeuBORR O 50,
follow, HWeveRse p@&?é?raﬁtri%]ﬁgagaﬂesmfiréivwesq«f@@ém ‘égble laypuipsd ennfentdf &9 Pp8s: dr awn as

a line | oiindiAghg e &dphiss @, im@RL 0N bdfrbagd hgel dmei bhak BRd itk

NPA091-SG 11 the multiplici of the sociation. The default nultiplicity
i s one. Anbugosnf’e]}’?eé@ﬂf’*a)upfnﬁ'ﬁif%éf‘e%n%pagen‘aﬁ’fvf 5‘?’%’6‘?% ’?ade““'gﬁd’ﬁ?“g,e PR %010 or
nor e. Eachudses pdp simhigneondy @phiedard ptoyesied bethd @thagrisysemi. t s nane, and is al so

optionally | abel bile@hehlet S0 thtd bk Dend s, Bluckli GG GAPARALNT O ass.

An open di anond i ndjcates an aggregati on associ ation Is-part-of") and is
drawn at tgEmaygddatsaniges &g dtinebihed, cadidseres s 8vened heiauppage iderrifien Tt i on
rel ati onshiag 10" hhSmficipnt b@cidénaWWlistRguidh b&i@bdnd vir, REse h@hYa} dTgetpad@. Cl asses, with an

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

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

A tag is sensed by an area image sensor in the netpage pen, and the tag data is transmitted
to the netpage system via the nearest netpage printer. The pen is wireless and communicates with the
netpage printer via a short-range radio link. Tags 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. Tags are error-correctably encoded to make them partially tolerant to surface damage.

The netpage page server maintains a unique page instance for each printed netpage,
NPADS1-8G



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 consists of a printed page (or other
surface region) invisibly tagged with ,references to an online description
of the page, The online page descripti on is maintained persistently by a
net page padlewoeit toanaintalivedigiag) et divsasipplisdomivd &s dpitiiiels inlie pwdesibsolipgion fayout and
content of e RAGGage. | NCl Uding text, graphics and images. It also

descri bes the ingl)_ut & ements on theﬁh%?ge including buttons, hyperlinks,
and input fiel ds hexelaionyipdistvusen thrpeenderdptingsthopagengiinen 2ad thoprigisgactpien on it s
surface t ois B@ws inEigdrad a\nupaalgy m@tma& 14raf6iARICyi{BIHOGARSREad Yridtbravhite bRAgEt SYySt em
Ml tiple neﬁgﬁges an.s eaursg th 2 u anme. page description. However, to allow

i nput through = ot eF WL Paen pages to be distingui shed, each netpage
i s assi gnetZa unNgPaCHBARS | dentl f| er. This page ID has suf fici ent

preci sion §94di stidgathTonkifl Ween a very large nunber of netpages. Each
reference to the page description is encoded in a F[3|r| nt ed tagg The tag
identifies the IiREUEpaye B Bhpeffissthedppinadt whichihwpriaretnd By locptipn ket Iy

i denti fi esthitkg wibig the RBEIA @ m@rhlsotaﬂaﬂ s @iGQelatk d)alﬁbtrbg‘ldnaga iwvhcﬁe @Wml@OSI tion

on the pagte &haract el Sl;[l CS.0O describ ?btal
i 1
bel ow. Tags-are printed 1n inf roérc?xeaalp e’b% % 7R dgvrllceatﬁ oy % whi ch

i s infrar eddigagyd ‘é@tﬁmﬁeon asspgiethd @ith @lp@tmntalra}c qsfapénhe tdde avithounthe a:tnenk demivel engt hs

are invisilig, toqef&h@a B4R B fhe Pdgton 3L ﬁetﬁges}seh Ynas RS Rehp1e O uRin A0l i5d at e
I mage sensor vmt an approprl ate filter. Atagis sensed by an area i mage

sensor in THe HRMPRGEIYOR S ARHHe tag data is transmitted to the netpage
system vi a t he naawitist moelcpalyexfitihedbeidw, id Hprefedd emBodihdne kRS Gg adntins an

comuni cat Ergggg i t n radio .link. Tags
are suffi ce?e Cwﬂl%]gﬁm ense Chgl{gﬁﬂé%l dg‘é‘%? q%[ lﬁghaa S%gsﬁn can Zrué% tPeabl y

i mage at I%@Pf@héfafpaéufé@b)ﬁh%wfﬁe 91 twgllweser@ing prReegsn Thefvags Hafg@bly il the sntirqrpor t ant

that the pRE, ad@eogfitizRlykhm ame&sdxﬂraﬁgéd R@Sthd fef BanQliaBlY &lia)ée m%@%@&&g on with
t he page, smcetheﬁ#gteractl n, is &geless Tas are r-correctably

encoded t o HER& RIS IS &P for &fer ’st‘?pé’Ftﬁlﬁ t¢ths PR FepoRREC tHeRRg an A& hage page
server naiavtinesicéonwith dueagpayer thaistanioeiskarlesach printed net page, NPA091- SG

12 allowing [t o Bk ahdahetl Bl Io0Gk Sy Ol WS BURRLLED, Halyga, Tor

input fields in the page scription each printe net page

rel at i onsHiofhthe &gife Enencerisd ﬁ‘é’@féaﬁfé @@PfOEtSWHYmOPh@%%@@gﬁI TR the pege ompkich he

printed nehd@@sppears. 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 directiy 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 i mediate area of the tag, wghout the sensing device having to
refer to a descrl ption of the regi on. net page pen may, for exanple,
illumnate an "active area" LED when in the zone of a hyperlink. As wll
be nore clearly gyl piRgdaRel ow. in a preferred embodi nent, each tag

cont ai ns easily recognized invariant structure which aids initial

det ecti on,| andielthi cH 2efisios (its) milni mi zi ng the effect of any warp induced
by the surih@g;@@r byhdghe sensing process, The tags preferably tile the
entire p and—arHe—sufificiently smal|l and densely arranged that the pen
can reli abT’?ﬂ 'Pmage aiﬁ | east _one tag even on a single click on the page. It
is inport gfkgt hat the pen recogni ze the page ID and position on every
mterachoiﬁ%%he1 1 he interaction is stateless. In a
preferred HBodi ment,gﬁfhe regi on ﬁo which a tag refers coincides with an
entire page, and the region ID encoded in the tag is therefore synonynous
with the page ID (o}

enbodi menltosg theE?c](;a1 'ft’%gongﬂlg\%ﬁ B ﬁﬂmm‘ha\“ q&%glga gedzfﬁ Sa%I%EFy subr egi on
of a page WWW“W%“SIW@ﬁl w(aﬂﬂmeélchnatlﬁ -bihise Bbiuprorteieregipt sire phe iy one  of
an inter aCIUz&/@qLﬁJeeiH@bet Latgét repbbs Ghn 62 88ppkd SonkiRBLDN widlduCRRcdding @ethy/1o denti fy

the interactive e NPA091-SG 13 Ta ata Figl P,roem sion
(bi 15y RegUSIrFSEEY Fag" BYGTEFHES Topar16 Bt fayD AT e 036 bi t o of
i nf or mat i omillion yicodrilliop) diftrat wtied tals valgehnddantifiecfabl e 1.  Assuming a nmaxi num
tag densitysof 64,PBhtaEfdadifgi NCh, a 16-bit tag ID supports a region size
of up to 1024 square |nches Larger regions can be nmapped continuously

wi t hout increasi %Be iPRBish e ditp arpededaiipiicgrdisinga By MBrfgolasteinghit egi ons
and maps. yhe 33@6&:1%& blfs&gﬂsﬁﬂlg|ob6 addkeoa8s o2 194bil 1888s aush @he M3, 15} do@dallotd | 1 1 ON

trillion) C}’)' tg sym o} errors o enc%ngc?ed%gr cléj)cii]elw %ejey it 1sqelerant o{" a symbol error rate of up to

33% per codeword.

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

1.2.3 Physical Tag Structure

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

To achieve proper tag reproduction, the tag is rendered at a resolution of 256x256 dots.
‘When printed at 1600 dots per inch this vields 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) danages a mi ni mum
nunber of synbols overall and a m ninum nunber of synbols in any one
codewor d, didpls cormxtiom ofiiagstetteratid teabiehowet ¢fhibd effdoie o perstectse rdBtortiog.asm be ful |y
corr ect ed. orfbuciion a0 YENGRL d Aol deEd 1 ierkE RAYRERL ﬁlgrro%%&mo@%f @p_of the
tag, shown in ure I nc I xed target Structures 1 7 and
vari abl e da§ épea? glagawf’ theryspsof Theottientatiog tis § shepred grvesld %W%WW“@@#SF%@ devi ce
such as t hemspaaiagas D’Bﬂll&aﬂthéleénﬁﬁ‘gt deévide td ﬂﬂr anebchritE @ko-dih&sibidl p@spddip®NSi onal
orlentatlon felattjvetot e sen %r dat a areas c ntaln rgpresentatlons

of the i ndfE B P s Pise eaﬁ %aéFe ¥ RGOS PO S8 PEIEIP G
reproduct i shtvetihibe femgr.i s rendered at a resol ution of 256x256 dots. V\hen

printed at 1600 Qﬁttégeps%{xcrdr&% r@dﬂhﬁn%‘leﬁée%m%mtv@ﬁe i§ fiapeter of about 4
nm At this resolution the ta esigned to be surrounded by a "quiet

area" of radius T& yeelktes %Pl??d%m’tcﬁ%f Tt %?905% amengs othr shines, OBl PpPRCEEE by

adj acent t@gamgmmaﬂhlm&cida I GontbaSontvath tikesirelid @@dckivering] BINBLIRE a Gfculzne t ag.
The tag ingludes s r Shruct ur A detecti 9 t he
sensi ng dev ancgézm%nt otlcfe(ltatb"%s\g daegtog alelso mafmmse itsgiee, e :ﬂnuégalgglsé gesenkegg\%aet act
because i tradig wedﬂeattimﬂqa!t ¢fyfm %rm}cmndah‘bf mdlﬁélaaagbtwacm@%m% afo$. Eaghi npl e

correcti ongQfe nag 8 mBSRALHmdndbl & srdefmvl%@o Jg@gﬁd lsocfemya@soqﬁaft &Cﬂas?e & m&eﬁ&gpect ive
d|st0rt|0n orientation axis he sen S| ng device to eterm ne

the approx?® ﬁtd?aét LR ‘B‘P’imé‘ﬁtdﬁ‘?ef’%‘?? B‘Te hF‘ﬁlg Of‘f:‘%lﬁedﬁﬁ’é the gadiah diregtion iswayh o
sensor. Theutd tRthifine dindXsics. Bash ASﬂﬁedbﬁdyrhlﬂllyreﬁﬂed:nt&lﬂyﬁhﬁb@oﬂlﬂ2%ﬁg3§i on. Four
DS Ve L ar 0T skt QMhDG RRNFLNG, A eE (L i RLAL p2R.ACCH AL ©
t wo- di nensi onal perspect| Rl AP SH S ence an accurate
t hr ee- di nmesywbd rrévks pérsiot 18dnin anterleave dshine.i Hmbolf HtEhék)taa?g altpredtely jinv eirculer t he
sensor. AIIngtr@glgg,}mngyﬁg ures are redundantly large to inprove their
immunity to noise, Ff overal | ta% shape is circular. This supports,
amongst ot her t hiPfgl8er3png frapsiqosry d%?éﬁ‘sﬁéhe ﬁagﬁﬁpﬂ“?lrdés&ﬂ‘fed?““ie?"‘i WG ar grid.
I n conbi nmmwiebmﬁehaie@orﬂcul ar detection ring, this nmakes a circul ar
arrangenent of dat i | LS ol ze, each
data bit is reprgnsogdr?%D %E&Em Smgle d?f"}ﬂallnlel%&gl)g%il m%gﬁd regl Omﬂ nsmﬁ dgvrwé’a ci)ounded
by two r adieaing|dpyicsnugihg a‘ﬂw@ Se%ﬁdféﬁtorfi @ﬂ@mcmtfaﬁekh?fww nEaz@ﬁer where in the

region or at what orientation it is positioned. The required diameter of the field of view of the sensing

device is therefore a function of the size and spacing of the tags.

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

The tag image processing and decoding performed by a sensing device such as the netpage
pen is shown in Figure 7. While a captured image is being acquired from the image sensor, the
dynamic range of the image is determined (at 20). The center of the range is then chosen as the binary
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 progression around the tag. The
interleaving is designed to maxim se tjfie average spatial distance between
any two synbols of the sanme codeword. In order to support "single-click"

i nt er act i osf pwdition, aad ¢aa fgeaellymedd iovrivit of seels et migp éwiagey the sensing device

must be able t0 REriRlak®aRbuNS iR fikiGo boGcated (M@ R'nﬁ% fhs B é{\ia&%ﬁe%? EEEEr
where in the region or at what qrientation it %om i'oned. 1he required

di anet er of*MBHEYTTE behayse YheroRgrapsetiyerfistastah Mafplying a@eﬁe yjagpegnapalizieand
function 01fotat1$]ﬁaoﬂizaﬁﬂng’iﬂﬁh $Patingiedd Ohdeats baGifl-ordos NN Gredofalifil M king a9
shape, the D di_anet. of the nsor._ fi.el f..view is. obtained when
The tags. o eif i et he Replet AFRRS et betal ¥ B iR B qur o 6.
1.2.4 Tag IIOF?ﬁ‘g’e?'f'Mg@E@QW‘ldgalaﬁd am@@mhnlgof‘ﬂh@emmgl\’ﬁ asfernpr oce55| ng and

decodi ng perforneg. by @rgSeRHduRd 151%Vﬂh9ﬁex$m RendiN® REIRAGHg PRt By Shown in
Figure 7. V\h | e a captured i mage i s, being acquired from¢the inmage sensor,

the dynanif® Y?‘%H@ém% D HRIZRGREYE Spd SHRRE S PRS2 dptativ yrormpisie defetingt ¢ he
range is tihemnshosetts &gontHosledidnihy aretndm@iRRo ke akid targetie cdsipgegaided. Fﬂhe i mge

is then t cted |er NS, .
shapes 23;1&%%& %\gi;q;gﬁgm&?g\?\ﬁ ﬁgoadrlgegmﬁgua St Ots% efoenelrmet:'soen(ff%} ag tar get
st ruct ur esshageds ¢li ?hd@‘awed T e Ssqez@mdﬁdmtmqﬁlbl@ Ngtegfso éva@hlsghlamessiﬂs tal so

conput ed. BisAdtmshaPRe mmges afl? Db haQR: BOPPMIBMiZABLs Afled] QheceOBEN Shape,
and t hese provi.de,.t he i.s_for. subseque tI | ocating target structures.

Central s ebsgecﬁ‘f?n%sﬁ‘f“é‘m cf“éﬁlg?thf e ?fgﬁtét Fe ie A FrsEht CrsPAgeioa Eroviies 4

posi ti on, waefd apErkilpeionefdheltag’ satalen duevtapangnt 2%f scal e, aspect ratio and

rotation. The ring, {an grggectﬁfua@%{g&n&mééﬂm% ehfsbt,'bé}%& dah&%?ﬁ QG at 26) .

A ring has the advanta e of Dbelng very ehave

per spect i v&-Tir SpHioPEHE COWE‘F‘E’H’I“W@; o g@b‘@éﬂ%@b%ﬂl wlatinaghins fofhiifiziand Py taage

rotati on- n@s mpdei aﬂngate.aahms R endSihd WO oS the QXIS Matdhiig §1%€€@dfhd3y(3fr;dﬁﬁg HONMENt S
are nornal ized t Eza{l ng _dS cogni ze I ive

easy to r i
di storti on KRS TFEAIT OSAT Xmments' sor 1 gina ﬁorggrﬁlé"é‘{eméﬁa %@%ﬁ‘%n 27
t oget her pqmwrd’ersmctws tafragts a@ppﬂy@xmmwco padgke tarpe clo@stspect ¢stmatdrrasisfndy m  The

axi s targefhkestaf h'%a'céﬁ erh;L, nglﬁaz ChEoREUE thd Rub PerdpQGA Gfber Be ﬂ?eﬁ)takemt &g

proceeds by ag r{’)é/f‘ the ring' s nornmalizations to each ge S nonents,
and r ot at i SRPFBYr F‘F‘Eq FRRepsTY HesTgrarg pigkeow femindes Wea”idtag cighlcdserer-dr der
monent s arfeeedvar eBsbéci@drabdim aX lisSnfbradd @ 32)i tase@ as bdiyngltROGYRbZGhod Naktens

relating the four tag-space and imape-space point pairs (see Heckbert, P., Fundamentals of Texture
Mapping and Image Warping, Masters Thesis, Dept. of EECS, U. of California at Berkeley,
Technical Report No. UCB/CSD 89/516, June 1989, the contents of which are herein incorporated by
cross-reference).

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

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

The ring target 15 is only sought in a subarea of the image whose relationship to the image
NPAQ91-5G




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
approxi mation of the tag's rotation due to pen yaw 29. The four perspective
target structures 17 are the last to hg located (at 30). Good estimates of
their positions are conputed based on their known spatial relationships to
t he ring agrdragisss ghat fe gag.sif foundnés FgpE et complete rtagt Hta @mplof tdghie npt thgx,d aahd t he
rotation Ogucéeﬂﬁﬂl?@w%dcd'va’k& b 'Bgl Bgsﬁﬁﬁ%j%ccgyedafglp th)é'chgen{ lﬂf{‘me rdn ' Requate

normalizations to each shape's moments. Once their second-order honents are
nor mal i zedPPHRE™S PP Aeper & proctinipe it getiev 47% e aliypatity yeewghrdeEs and the
target cl osesdgahdheptgh iestraEingd position is taken as a match. The
original centroi f .t f our. per spec. rget.s are. then taken to be the
per spect i ve- di stggetgb u%fg‘r%a ‘%‘ ‘%catels e lﬁenggrotﬁ%f RAbLTR S dhe B8 PGPS pace,

and an ei gwm@feférﬂ@éagdﬁmf&eew@nﬂpwwgemsmv@ft of dvboniin3®: kegon, mhvetlned (at

32) based @a o&deﬁ@lgatmgs Ve lnk pulGlen st %Qe@am)lﬁsﬁﬁme Béép@édv@gat&#aﬁl pur
pairs (see Hec , Fundanent al s of

t ag- space [ e- space point

Texture eﬁ PreAge g‘ﬁ&‘g F‘Pf’a‘b"e‘g‘m ?Pi"ﬁ‘bre aﬂ}ﬁ’ébt‘%‘f‘e?"%@%?? s P'i‘)é‘iﬁfl axipfndieegr’s |, of
Cal i forni aopacalw kel ey, Technical Report No. UCB/ CSD 891516, June 1989,

t he contenj s sof | mhoare herein incorporated by cross-reference). The
inferred tag-space to i nage-space perspective transformis used to project
(at 36) each knBwedige i bisults josiceipnll, ptectiBgend p srgeclitive penitresfem sipfoe  wher e

the real - vad g mm& tagmdause b@q&aﬁtﬁ cadbd ﬁﬁﬁ@éd Yitol aatasgoplgl 18daBon(BindRd t he
four rel evant kB adj a éoc @Ig th in th i mage. The, previously conputed

i mage t hr ¢&4%8 B¢ R %Te%fg‘f et I?eé@&‘flf T’E“E)’Sﬁf"ﬁtdlﬂ’(f‘éagﬂ’?é’ Final bit
val ue 37. f@wgen wllith 3@Headiatag Ihintasagded agiveto heermespibding Bedon. Mhd i Mapndyys each of

the six 60&1&%1&%111% decoﬁg@g@ g?%?ﬁmgr%fﬁdd%%ft%at 38) to yield 20

decoded bits 39, or tota that the codeword
synbol s are sanpiéee ”P%H refisete i policntsrugesyto tils dhetspriiee tepiere sy taizs and discaplanci t |y de-

i nt er | eavedcdditg taglrta&ay;&awpénl R @ipR! G a5Sgiont BRrd thd\@mb 8rd QlhehSandSheQlthy SoOUght
in a subar eamE]e Scheme@ Egsehre at i onshlpp to the i mage NPA091-SG 16
guar ant ees" & THETINGY TP SUR ™ L PaF? of a conplete tag. If a
conplete tag is Hotafourid aatrgdm n@@t(beegi;*ffablelvga titgeghaid®, Thud) givenoregh@rIDROSI ti on

is record ecﬁjg m’ld 5 EE% ﬁﬁfb‘r@, e tzfgrn?ag%an b@re‘ﬂ%@edaﬁlgg M &n bp&aggﬁéﬁﬁtggi B an d

ideally a non-nminimal field of view 193, an a%]ternatlve strategy 1nvol ves
seeki ng arfd Refon Wi e fegan, é?ﬁr‘l“"eﬁ%'fqlﬂﬁﬁfg@n lopftien Gt bioided t¢ the @ decgiion i cat es
t he i dent itigd afabshhe peeigdatidh vabntiirgiong the tag and the position of the tag

within the §egi Oﬂggﬁ{};@c%%h%?te position 35 of the pen nib in the region, as
wel | o
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, yiclds a unique tag location within the region. The tag-relative
location of the pen is added to this tag location to yield the location of the pen within the region. This
in turn is vsed to determine the location of the pen relative to a user interface element in the page
description associated with the region. Not only is the user interface element itself identified, but a
location relative to the user interface element is identified. I.ocation-indicating tags therefore trivially
support the capture of an absolute pen path in the zone of a particular user interface element.

An object-indicating tag contains a tag ID which directly identifies a user interface
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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 | ocation within the tagged
region, the location of the tag within the region nust be known. This is
given by a tag map, a function which pgaps each tag IDin a tagged region
to a corresponding |location. The tag map class diagramis shown in Figure
22, as pardengfit inHee pret pagatipr sscred clithsis: egieng Adnhe Agst imghenmpe veht eet s t he
scheme Useghlofe ekt Itmtl@%é AGE if: &eoaflx@nx Mook themP R et 8oty

according to surface typé. Wen tiple fagged regions share

tiling scﬁéﬁﬁmﬁﬁ%abﬂ%gbg%{ﬁ‘éhmt“égagﬁ derselr fhergfosc Fiaps, the prptprecod gn a‘l’sglﬁtes?larar e t he
sane L ag ngp. THREo, magevafaﬁlpﬁda:rthaacaptag lof)zﬂremtpetb@ﬂf &4 rohgeeséalkélpesmﬂnamﬁﬂn@g regi on
| D. Thus ven a r transform t tag map can
be retri ev%&uenfyhexc 6‘359 5 té(':ea%m%umerte?%‘ﬁs 3‘%63‘5]' ?‘ﬁt 5°ﬁm%{‘6§'8 TP Samtpgﬁ F‘gc ation
within theporsle‘glf@)rlilen%m‘dlﬂmﬁestr@lagmbeh@mhgeoupieﬁetdmai| on can be added to the

tag location to whelfk aR.ADSQkML GnPeR KGRk lup@oomrgtrah %mgsoaaga Ol 1- 2. 6

Taggi ng Schermes Two di stinct surface coding schemes are Interest, both
of which URE<pthen e prregs et iudracis sleprme ﬂ}é‘a"’r PspTeepn Pﬁraftm’@ ﬂ@éé’ﬁtf"lﬁ?g"' The

pr ef er r ed wing bigpp®pdvenEensing @svice irD@adr o frg idmal tot@ rdaB Gy thé RPSngafevicethnd Sa6lY

di scussed. R@n%r%lergsr nat.iye cQ r}lgthscheme ses obj ect-indicating tags. A

| ocati on-i Bonfem T e?f“:tr%u ns %nettpaﬁesy TWhi ch, when transl at ed t hr ough

the tag mab3 assB@ﬁilH’tEéHAWFHGEPﬁ%CWPJ@Qéd region, yields a unique tag

| ocation wit hl N ARRerdRE bBbdimEREf b A8aulSli 3hd YEe déscgﬂiﬁ;n' P Rfordd € RER 1 S added
to thls t ocatlon to yield the location of the pen within the region.

Thi s t Sr324¢8d to determine the |ocation of the pen relative to a
user |nt erface elnghertpagersyddaca girgeent @ dacdbeht thee laxROoAH thd ieat abkstdabt 16BE T €gi on.

Not_only ! e bddfindd 886 bRl AGRaP LERN wible SEhinal IS5 De bk wiyPCaL! ON

relative to the user Iinterface elenent 1s | ocatl on-1 (ttpcatlng
tags ther ePee obisqis i@ micl as texs phiestst textivilecohisttu freagopbieth, s Seletitcalopantsat h i n
the zone Gfin@d PGPSk Rih Mﬁﬂﬁculaﬂb%ﬁ fsﬁ&@ndezlc@i@ﬂgt to aplﬂlnﬁmre&&r s/ 0 &abd Ng tag

contains a ta irect entifies a user interf PA091 SG 17
el emelnt i PER %Eﬁﬁh‘:&g‘% % pﬁ’?agﬂglgls gﬁﬂ‘sétf‘ﬁ’&a R t‘“r”éﬁ‘i’ld’ﬁme’%ﬂ $5pie tags in
t he zone of sinik@asest@rassocigttdowithao@ene bigarwthich e difiefeyt ftolmehossasocirtd @it tage

el enent, reaﬁes{;kg.dﬁagemn@ah berhelle r}m&ﬁié ge albsorn@h%@m LSELRILANARL-

iject-lndlca tags do not re ore, eca ture
absol ut e r}%ﬁ‘?‘“’ep%ftatﬁocuf’f?éﬂ/‘mﬂ@ageﬁbé\léﬂ/é‘?‘s"ﬂb%iﬁﬁﬁi‘tﬂ%ttﬁéﬂ%‘aﬁr% P@“@ﬁd tropgh|aat j ve pen

path. So |paflignta@padeiBtafi@ 334 t OO reS@dER sdpBi@tcly from input captured through other instances of
the same page description.

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

A formatted document 834 consists of a set of formatted page descriptions 5, each of
which consists of a set of formatted terminal elements 835. Each formatted element has a spatial
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
page instances 830, each of which corresponds to a page description 5 of the formatted document.

Each page instance 830 describes a single unique printed netpage 1, and records the page ID 50 of the
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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 appropriate response to be generated in the

net page system 1.3 DOCUMENT AND PAGE RESCRI PTI ONS A preferred enbodi nent
of a docunment and page description class diagramis shown in Figures 25
and 26. | neetrhge. Aebtgeagencs yssivamt af dipcunretitstane ildosmesediectopt of b hage eeqheptied| . At
the nost apsbhamt |evel the document 836 has a hierarchical structure
whose term nal elenments 839 are associated with content objects 840 such
as text objects, AREKYINYAA e obe £< of FrREEClIPdRYgces 8% An difewt HECHocunent
is print ed:lmlsa 1fﬁ|frb<ﬁid€ﬁ1stﬁﬂcé-kj;eﬁﬁd]ﬁfbﬁﬂaﬁdﬂ s, Baﬁﬁrhﬁk Elﬁanaé"ﬁilsﬁ(fdi‘@hﬁieﬂhgk tg a g
particul ar ,user.' s sca ref n cument is p ed an

ot her wi se %n%eﬁgalfefaus corgs {m C?dglrlrsnsﬁa%mgllges B ”@@é’ VR B X rlrgé cases be
associ at edmwmmexeserf@r@rﬁeldﬁﬂﬂneetbscam ita¢rordy wpwl |Slfef=1é¢ wrike fagegmtantrode elagisgibei at ed

Wi th theiringsed JoesRORe, H&e@e@rf&’-'sﬂédele%ieﬁmﬁh%,tex@l%é' cularly where the content
objects are style-related. Each pri.nt ed i nstance of a docunent and page is

al so descri bed ségsPigpllgpentcgn 'ﬁlai SBAP FIFpTL e atyas e ctemed Gih 2 Seld plapsrt cul ar
page i nst auser 8 3iketsavdd eonimpad sleiedt SaBparsiwal iy FipiooT. mgmmt clea@it Br3adn b ough

ot her inst Y &?me%I 847t\n§1 a%%gr%mgcadgs?yld ec{ éﬂqt | %XtﬂO\;'r Tit %?88 m%leanogsso%lgtgd most

abstract docunent description on the”page’ server ]in OWs a user request
a copy of %ylﬂd%mqﬁw%apm% elyeentiig® wish aasbotiateddnese plemenh$S 6 sommpbie cldoratinent ' s
speci fic fgoRBh an aggglﬁtdd%%mﬁr@l}jecb%ﬂ @%&5&1b @gméht @Qp%thtzmra%ghedavi&%'cm er with
a di fferen%)ega%g Si é‘ﬁ nve t he presence of the
formatted UECURE 2 %?:lfpl E ﬁ‘ﬂ{ ??ea“ﬁ&@i& ? ‘P\?B‘?‘ obiget OrPHEH HER ser ver
to effici e&ﬁﬁwhau'ﬂsmlpteceﬁtcnmgmct&iﬁtasmﬂ@m@eﬁart| cular printed page. A
format ted document 834 .600g)S] §acﬁgrou§? 58k 89§ w gﬁ?ﬂ Bl e r&%ﬁae ng‘%ﬁg%'s.%g' ons 3,

each of which conS|sts of a set of fornmatted term nal nts Each
f or mat t ed SPBHEPR thepiee whididasspefiarplelp ¢ eastifipiry gefeen58 on the page. This

defines the acti uahayréardforh Bt in@h@INPISmHET Nis aSoddyeR Siith bk Sag@blancd NpUt

fields. A docunment jnsta onds to a formatted docunent 834. It
consi sts otf)al?owqggtson#]epaﬁe%% mgl%%(f]%tgs @%ﬁwn%hﬁé’ﬁgebf whi ch corresponds to a

page descri-fti onTEE RETPAGENETYORIIL t ed docunent. Each page instance 830

describes a singhsg ﬂﬂ&érﬁﬂﬁn%ﬁﬁ@ﬂt%e@ﬁﬁeﬁl@ggrkJ:onsﬁg]gfardﬁﬁﬂﬁtgissettcﬁﬁet% D 50 of
the NPA091-SG 18 netpage., A page instance is not part of scune

i nstance i TP 1-di5Pess arsgalion sEYYF f dpapralieserey dég{e@ege 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.

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

A netpage printer uses the Internet Distributed Name System (DNS), or similar, o resolve
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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 static elenments such as textflows. A
term nal element can be a static elemggt 843, a hyperlink elenent 844, a
field element 845 or a page server comuand el enment 846, as shown in Figure
27. A st at 2 wipeteaneaiD 584® bamtvek sldres ofjhencghgrpeg se:@d Fandlitghheanrrasmdiag at ed

styl e obj egh. figfhe a textflow el ement 848 with an associated styled text

obj ect 855, "an Iimage el ement 849 with an associ ated inmage el enent 856, a
graphi c el ement ~@502agprPHcatpn SREEdE isprsergier gihish st ingrjciermetgasy applcaijionde cl i p

el enent  85detpaget fibld o SSRE | Bk ilapyli AR s6dr FhicPPjbBMEs BB Se daimaiidth Qetsibsd P

el enent 852ﬁne;stjfhea£1r esgn%cc{.aazdl.ayd!.ozcl ip object 859, or a script el enment
853 with an assocl at ed sertptoobj €Y %860, as shown in Figure 28. A page

i nstance has a b&ekyge ownes fdaaeltd BBEd whi ghvarigty w6 edtwod peecomtktfonny fikingi t al | nk
captured ORaghRGuBReRh WIBUNHAASSP AN, ABBLY Mpl@ne@ﬁ% @ée&%&c&u%%gnc@reﬁﬂy nt. In

the preferred formof the invention, a tag nap I's associated with each
page i nst affcesmeedog) ud sl servsh canrhe dﬁg’@é‘e‘g Fepamberf hefsetpaiersr 8l piokat i ons on
t he page. ﬂlnoﬁoﬁﬁﬁiﬁpgd&’ﬁ%ﬁfnd diﬂE%é/mKrsd ) éhdan fpir&fuﬁf e duetithfdy pnted 3 tRelrpage
network consists.of a distrihbut se et pa age. servers 10, netpage
registrati %rnversaélé & Pase srvery cap 65‘6% qrﬁn‘%%;ag%’?%mlazl,%%a etag‘glﬁnece 5‘5% P’} L815%% servers
13, net paRjitep ifta cowpitidr yprksision or e alldeal ngmdrknet page printers 601 connected via
a network 48 suchy@gerbl&: pANtERr Net, as shown in Figure 3. The net page

regi stration server | is a server which records rel ationshi ps between

| . . T .
users, pens, priMt5Page PHpE) 0L i an GALiangR rhighy 15 reisierd A the Apferee RiserBYd
aut hor i zesprinametpags devehwbrda daadnd wind vi€Sibschiftion dHatih@itet Ba b AsiqeSERer DA, act s as

a signing Bhex¥.R0.A6 H%'nﬁtea% HQM%P%”E&%&EQWHES%&&“ PRI, SAL IO qhang
transactions. |t al'so provides anaw it ng recognition Servicces  As
descri bed |@pEH#E™ a net page page server 10 naintains persistent infornation

about page descr ixpii 808 i@REy PRARCiRSIMRGES nol MBREHRRBE theBLWR KinkNCl Udes
any nunber otf. page servers, etach handl i ng@eg subset of page instances. Since
a page sePURP RPEESHUFRPE: RSB RMST RSt (eopak Sdbienmpug e Neteenince,
clients suohtiasinpeitivelyerps spatcandtisenith thatelppd e distijpudd neipage Pdge yertess 0he

appropri at;gi.RagE 1S &L Y8  war 1 lﬁﬁﬁg_ server interprets any such input
rel ative tothe d%sé)ri ﬁltai”cl)értlﬁ%ef t he correspondi ng page. A nel page |ID server

12 al | ocat es docUhfetstregeprrintg resp{vey sphriired afish Aevnenesiqmp adpagh pibliestiomg of
page serveksery 4 BhdhSodulikeri ksl d@6dlitbdi tSGRAT e phe BHGRALA RNk ke MSRRed hE

I nt ernet [()).bjsegtg {wv (Lzﬁ ﬁ)gulal\tlg Tr.l'rlg pag s§ E&%sg Q}!‘%)Sén&&%ﬁo%! gzrtigflz lgyl;o’uts gr% tyli)lecglgrl s;\J/e%iﬁc toa
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 iypically shared with other subscribers, and so are
multicast to all subscribers’ printers and the appropriate page servers.

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

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

The printer rasterizes and prints odd and even pages simultancously on both sides of the
sheet. It contains duplexed print engine controllers 760 and print engines utilizing Memjet™

printheads 350 for this purpose.
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NPA091- SG 19 a netpage page ID 50 into the network address of the netpage
page server handling the corresponding page instance. A netpage
application server 13 is a server which hosts interactive netpage
applications. A netpage publication server 14 is an application server

whi ch publ i shes netpage docunents to netpago printers, They are descri bed
in detail in Section 2. Netpage servers can be hosted on a variety of
network server platforns from nanufacturers such as IBM Hew ett-Packard,
and Sun. Miltiple netpage servers can,jan concurrently on a single host,
and a single server can be distribut ec% over a nunber of hosts. Sone or all
of the functi ondhd priptiggr moeced @chsisty ofhieb pagepisieray®r @steranidn bfpagadebdripitngr t he
functional 1k ROV aflfinf of Bfe Mlages S Yler AL FNBHRUB) SEENRE oneGP ol SO be
provided directly in a netpadge appliance suc_ﬁj as a ne)t age printer, in a
conmput er v1REL EBPOFS7 pningnin pajelie gThe flplgysd ferint engnerpqmirqiErrpacst PRINPER The
net page prprode@brs GRith dxpand, itk Rldi pARGRze WAz In te8l thR Ol schohied wih thB ofelBod @t page
system andth }gr ;hntds. net Eat%e.documants on dermand and vi a subscription. Each
printer has & tunigue print@F¥ID 62, and is connected to the netpage
network via a nePugrknos erabledfor IRipenting have rhe bption thargihi taes viing IR-alpppaetibéenid
connect i 0Ny ARG ik REFdASRYS SiderRBLnDGGHE dr he PEELARGRR bldn PR A Al | ©

menory, the netpage printer contains no persistent storage. As far as a
user is cotfeisf fagiiona HePriit pages theypse 1 fatiedes metpaggst pages  fi ncti on
interactivel y acrhamsnaspamge piifkr iplifit ndtpakdd ohRBeell @F papef,. Mohespeliiitadi dotgiged

net page pa %exssenliave{'igt.o%t(())’morel ngc(la 1seegcsle agésysugxfas pf’i{")e;[sllgacl argnten%[ E?q‘gea lga{s! Qnteer s. The
net page pr nEer 7 L Ve S UBE e hel Het page “docunent's 1t Rét page

publ i cat i otirfacs gpg epdsuppdrts fElgeshond drgditeasehems, agll whoeitdgutapdorieerhswifscepmet Bie t he
page | ayouhs ma@Beh Lhich aGtabad mb @t AR dete AR AGuaiP BB GS $ritthll &R RAPHAhE t he
pages. Because of personalization, page |ayouts are typically specific to a
parti cul arasioﬁlﬁ@gﬁmfhd]é"rtd"&}‘fﬂe“ﬁ? that Be dpgrmepicsags qnle postecly SR FPher * s printer via
t he appropri at e Page 2sbsvsahe netph@Xijringh dlass Rag@mOB{le eigSprin@Arclalee ibdrhatonhand,
are UV Calli, N8 ey Wil SLOY oPHDRELLAGKS, and so are multicast to all
subscri bers’ prin ers and the appropriate page servers. The netpage

publ i cation servérPrepied pibodisnenting ths @eiprsh péntdr Grdetsfibed de ernaiai deteibitSertion pnt o

poi Nt cast Shegwittthrefa®lSaurefM I 816.r €Ccei vi ng the poi ntcast of a docunment's
page | ayou ? thﬁ E‘ritm{fr th kgows which nulticasts, if any, to listen to,
Once the pFPht er MRTIEE FTRARYS t he conpl ete page | ayouts and objects t hat
define the doculBtetpbge sppempen mieed, using pringrs oowdé with 4 ide o widigital pridagg pri nt er
rasteri zescdffosh ! i fbrH dnife oo PRAES el hsbAUERRbYerflic PR buRbsIES OF

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

characteristics:

. photographic quality color printing
. high quality text printing

. high reliability

. low printer cost

. low ink cost

. low paper cost

. simple operation

. nearly silent printing

. high printing speed

. simultaneous double sided printing
. compact form factor

. low power consumption
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sheet. It contains duplexed print engine controllers 760 and print engi nes
utilizing MenpetTm printheads 350 for this purpose. NPA091-SG 20 The
printing process consists of two decoupl ed stages: rasterization of page
descriptions, and expansion and printing of page imges. The raster inage
processor (RIP) consists of one or nore standard DSPs 757 running in
paral l el . The dupl exed print engine controllers consist of custom
processors whi ch expand, dither and print page images in real tineg,
synchroni zed with the operation of t printheads in the print engines.
Printers not enabled for IR printing have the option to print tags using

| R-absorptive bl Hokomnpenkally aslaildbizypgitting teblmolbg&rasdlmmesfea]g&cﬁemtim her wi se enpty
areas of the page, elﬁ‘laly?é) cﬂxcﬁ}ﬂcﬁ SH&%’? @111}?@15’5% Jc%nstlcé me ?egent cant Tal ity

than | R-printed pages, ey are asse as net pages. Arnornal net page
printer pripyeegd W@&&é@h@ﬁg&rﬁ@{eé togs MsmisEY techpplegy- Mp'élé'i"éﬂs 2 §wg-oméampadye
printers nalfetPéchitlogd fﬂIaOmEﬂilﬁ&ate%Rﬁg‘d‘»ﬁiltﬂ Safhesid rf:fbﬁ@a%&usiﬁ&ﬁﬁbr&ﬁctﬂ;hﬁ&%ﬁcal Each

i nt ort st one surface t ppor | east one tag
Pl ng sorche ApaiseRBs s Pamp. " rBichaRis arne SoEUBAY) the MEag hmp 611
whi ch des amntbs@ Theeretpeay Wallprinteg insaprears 188960 ahidtipg ulsm@tstmo jor forws a A6adapliment
becones a@é&ﬁdﬁ@h@p@ex‘é}ﬂrﬂu@r URRL L ARE (e Gy GRAL cfal EmPBOGY! g}@ﬁ&v $12bi2qRq 21 be

correctly Interprete gure 2 shows the netpage printer cfass diagram
refl ecti ng™Hgd ﬁ%FSWe@P%RE%C?WWWﬁ%ﬁm%l ntained by a registration server
| 1 on the net pag&pa.eﬁzmre&entéoqolwffpaﬁfnﬁdlyam@mtoaemﬁg @fszm@oﬂa%dea&ﬁzy@r' nter

is descrlb rea det in Secti eto
Fi gur es esc Pfi tmgf egmfs e mefi R R ?Olnﬁ%téagefsol?%% %oﬁoﬁéég@fg?gécn‘g%%n
oper at e ustran&jerpmmﬂ@ﬂénmd@utwnothhmw de range of digital printing

t echnol ogi es, i nmjuﬂexsh&n{s Q@{hgﬁhming k]hﬁém 3dé' a?@ﬂ@h&ﬁ& BooC b BKL R bim 108SES

el ect rophot o raphl C wi de consuner acceptance, it
i s desiradl’®& 9 G fhapd eé%“efhﬁafb‘@‘cp“re?lﬁf)% eHﬁ]%éha’t“}’?b“’F&P? oV IRtyT el alft etivst i cs:
phot ogr aphiceatgtUah tpyir 6eH, @ife ypssive aétingpr bedhi i IpAAthe tiytivé extlatop Edchdri 31g) thdi gh
reliabili t‘;ésswe C]%o nflg);glrl &Bﬁltemknhé?‘é"lz' nk cost | ow paper cost sinple

oper at i on near ent I’I
e active actuator beam pall' 308 is mechanically joined to the passive actuator beam pair

309 at the join 319. Both beams pairs are anchored at their respective anchor points 310 and 311. The
combination of elements 308, 309, 310, 311, and 319 form a cantilevered electrothermal bend
actuator 320.

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

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

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

While printing, the printhead CMOS circuitry distributes data from the print engine
controller 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
from Joule heating causes the beam pair 308 to expand. As the passive actuator beam pair 309 is not
heated, it does not expand, resulting in a stress difference between the two beam pairs. This stress
difference is partially resolved by the cantilevered end of the electrothermal bend actuator 320

bending towards the substrate 301. The lever arm 307 transmits this movement to the nozzle chamber
NPAQ21-SG




hi gh printing speed sinultaneous double sided printing conpact form
factor | ow power consunption NPA091-SG 21 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 Menjetm technol ogy.
Mem et TMis a drop-on-denmand inkjet technology that incorporates pagew dth
pri nt heads fabricated using mcroel ectronechani cal systens (MEMS)

technol ogy. Figure 17 shows a single pginting el ement 300 of a MenjetTM
printhead. The netpage wal |l printer incorporates 168960 printing el enents
300 to forialltasaledpimberiid exied btvudp dcxonp rol thd i@sitionlshoven 1piFing @9(b). This

S I mu l tan eoHé‘é@XﬂS Q{elu&tp?esﬁ}éaﬂrcmgmggf it Of%ﬁel I!OQZY(!’ 30% lagtf:&us H.FL rﬁ."(%g %é% n kIS S as

wel | as paper conditioner an I xative. e pri n |ng el enment
appr oxi mat Bi&5 WEGOFACIDHS HERY B inlmepicrt Yo radingepragpdhe sorface pbde
printing elefedbsbeasd. fornmed on a silicon substrate 301 that |ncorporat es

CMOS | ogic, data r nsf a d cyi own)

el ements of the S?f'hn TR F%%rﬂt “%Babrsg {%Oée%ﬁngf’gl §?5“?°r%?éetﬂ83ﬁft% ri m
303, the ezl I@Sl@dﬁamemdﬂﬁﬁe trdab-off Iomhdllr¢ &@kt 3805mn theki3pkinghamwadd i m
306, the |&¥fer,3f Malid Flgar@eg(acm\ﬁezzle%&Aﬂ@m@ﬁ@s%@&h& B8 surklGenRBS ST VE

actuat or beam pair 309, t he active actuator anchor 310, the passive
actuat or ah@RBFS¥P6and the ink inlet 312. The actl ve actuator beam pair
308 is nechani caFigyte poisived atsamiehienf @aSinthee 360 T ahapagh AP ngt3OOnat the

join 319. rs.are ch re at .1 hei,.r i ve anchor. points
310 and 31fn&ﬁarc11 tﬁenﬁu ;%Flha?theﬂap H’Bla?l frante) @dl?ﬁtﬁmagllgﬁeséﬁmsg%“ﬁ' 319 form
a cantil ev‘é‘i@@@ﬁé@mﬁ@@%@fmmmmhaél Watranrin@20the ipgy iy reovidpastiviized snal |

part of an@mtaYin e dHediod B89 TR! FiRIRESHaS @ Qowd SHCheIELREE] Brififo SRmed€8dol ON 315
of a printing el epent 300. The cross section 315 I's shown wthout 1nk, to

clearly s eiis sijcplors priypes ofagksuppfied by thedwdalets Heough the silicon wafer 301.
Figures 19(a), 19¢bpteard fridie sjfaghrdie bﬂﬁﬂleﬂpﬁh@dpﬂgnoﬁ)ambﬁle@ﬁarﬁwmm}@f& ™
pl’l nti ng e:lttgéﬂgcplto tt’()é @mth@d%ﬁgsﬁatcl%laﬂ”or%%9%22}6%2 galétle%g ﬁg spQ | tnloz% Of t he ink

meni scus 316 prior an 1n Is're |ne n the
nozzl e chails 316@“’@9%}’%@@% foplats ate firprk TPrH(eVP@rﬁhes@E%e gn@ hetvel 33k frohe

fluidic s e&akma@%lécﬁwwgapa&tbmeﬂm{eh&bﬂpmz&ea aah*sqmaﬁee 388h AR LRA 332deq channel

[ Ihren g??nt V\Q%&f?ﬂié)nozzqt b hoies gurBr IpQItitl}?lgaIdO prevent Hﬁ(l 35?'#[" tr X(mdl Tié Ilc!zglgtgueﬁ I(Sj ata f rom

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 controlier 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 wirclessly 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 petpage pen operates both as a normal marking ink pen
and as a non-marking stylus. The marking aspect, however, is not necessary for using the netpage
system as a browsing system, such as when it is used as an Internet interface. Each netpage pen is
registered with the netpage system and has a unique pen ID 61. Figure 23 shows the netpage pen class
diagram, reflecting pen-related information maintained by a registration server 11 on the netpage
network.

When either nib is in contact with a netpage, the pen determines its position and
NPAQO1-SG



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
resulting fromJoule heating causes the beampair 308 to expand. As the
passi ve actuator beampair 309 is not heated, it does not expand,
resulting in a stress difference between the two beam pairs. This stress
difference is partially resolved by t cantil evered end of the

el ectrothermal bend actuator 320 bending towards the substrate 301. The

| ever ar m B8@htatiangrlstive tistht pags. The\nénie attached té b dorerozBbre adinfore on Ne MAG91- SG 22
304. The n e (o} C1. 4l he S shown
IGE T i i A R A
the nozzl esEoive slient ar&s pRe 1S qlirked Ry proswigavith s perpnib, B ATdRE o TResLs®z 2l e ri m
303 pr eveninsnkdien ﬁﬁkaﬁamrsmuﬁheaﬂc@e e AR SPEHREINY2 AGERSS ‘ail€oSubd,age of the
nozzl e chag_bﬁ”d304lcs as} Le er ture of the beam pairs 308 and 309

equal i zes, r S'toits original position. This aids in
t he break-of f ofThhsmﬂﬁmmdwopbgwm@iaﬁﬁmgnmmmeﬁhmwc@mkrkmukhehm@mghe
chanber, age ﬁlﬁamfpbaauﬁlaqwemé%(c fd pag;F DG VRAAY sftﬁmx%z;coaeﬁ Méﬁ&h&%@y the

action Of the surface tensiaon he meni scus gure shows a
segment of “HPHFY fit PRe&er sty uiy Wlaaverf%fhﬁé@efmﬁ*rf#wbéffrvedtpﬁéveft@ﬁ élﬁ‘ﬁm@’? of fie
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direction The s n ut 2% of a_ onpl ete
ori nt head) " §e becausa tﬁ«?ge Iafans: on & %aée is. mversmgm glaportg)n%q?ﬁ] Is):(zg, e adI]I e head in

t he d|rectﬂ@ﬁMBS@mﬂmhewnmhﬁhhea@mhdyH@mw@mgﬁ@#mmnmem@bgmﬁgﬂeum@mﬁmg|ng
el ements 3REbenisi} i Nting the six colors or types of ink supplied by the ink
inlets 312. To p%otect t he fraglle surface of the_ printhead durin

operation, a nozZPEHIAFGIGP & PFereatary wphigf psaspus of yoken sﬂff’]fcrff"l"f’é‘ﬁdg% ubstrate
301. For esghnewof dhestdRd fech @osBionsonahepager igiS paltgiapeh-doovz 2Vt egdjafndletehﬁjf e 331

through Whing finlcliad okl R egﬁﬁkea}mmft%g%@%m&%?@ $e e glg?@%ﬁ gyard hol es

331 from ecomn ers o tered air is
purped t hreagg® ‘#’ﬁ@esa‘f’lrl‘?hr W@P@”‘@@Ecwﬁﬂc%mﬂttbﬁfcotﬂﬁeﬂcmkqfémgﬂ&f’ d hol es during

printing. To pr ewatnetpggk pglzﬁasfar&m:rg@éiécﬂgl 8d6NBso RS vith BUAbFling the w82 €d Whi l e
the printer | s idle. 1. ﬁg%ﬁliPen The ac%% ve se esys(Iﬁ%bdew ce of the

net page sy&tem & Wﬁfs(tf’aof’?r ‘Oﬁs o[ ctiog,j§ fippFiamge tp glop 8 e ¢
contr ol | erafttBaidefineg tig Ipgriotl GThe apteutrseectinddesteibodaceidr opn)mge ingmet. &gsnsfssoMm a page

via an i mmgmoéﬁs@p&%ltalm&ubﬁ%%@%m b SenFel QL {o%e%%&gr%mqgééa GiGnd aggv' ded

wth an appropriate ter to permt sensi ng at on near -1 nfr
wavel engt h¥ is inkaprefedsia op patipatioy- SPﬁSiﬁé mgwergape ibig fusiitied fg@n wgﬁamwasa Séﬁﬂﬂéﬂ to sense
when t he nmbam&aMWmﬁﬂntact with the surface, and the pen is able to sense
tags at a suffic 'Ee ﬂ penrh%;[ ae cu}-rgnt 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.

Whenever the pen is within range of a printer with which it can communicate, the pen

slowly flashes its “online” LED. When the pen fails to decode a stroke relative to the page, it

momentarily activates its “error” LED. When the pen succeeds in decoding a stroke relative to the

page, it momentarily activates its “ok™ LED.

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

the digital exchange of drawings and handwriting, for online recognition of handwriting, and for
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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 systemas a browsing system such as when
it is used as an Internet interface. Bgch netpage pen is registered with
t he net page system and has a unique pen ID 61. Figure 23 shows the netpage
pen cl ass onflicagrif@mationpéfidnegtes. ng pen-rel ated i nformati on nmaintai ned by a
registration ser YR pert s vQI@lengﬁd tpaggnlﬂ@gﬁxtal RHRLIMRL }%tpaé/éyl:ﬁ‘iﬂtele\h:; hgr %I\%Ajé(gl SG 23

cont act vvlthanetpatg pen determnes its position and.

ori ent at i offkr Shedfapsmitcd @gftﬂéﬂl‘p’ég’é:WP’Fﬁ dor fprigpcy ?%‘F?“&M?éél pycketigeds fr eficiepbnsor
and t he fomﬁgm@mnmhﬁsﬂwamﬂ&mﬁmaagﬁﬁme%ﬁdo&Qhaﬁmaﬁmm&mgmmﬁmﬁ&aold to

i ndi cat e whet her .t he OWS a interactive

el ement on the pg{]he tthgp%ns QH(:'PyrQ[Igea{aWelb’r(g‘éfgefsnd 0l %m%eg’ab%ﬂmﬁi %l?n or der
t 0 r equest has g ggpacityj of ovar teatoiimites fof omimporsctagtyriking. Fliet the perpis epce tabvdn fithice i s

captured agngo @pﬁﬁienu%éfemmﬁff&&ﬁgdaﬂﬂm say, the full dynamcs of a
Si ghature to be ‘veri f term nes the position and orientation

of its nib on thé Pﬁ‘éfaﬁé’@éﬁgﬁveiiWﬁlb?ﬂﬁ@‘“m‘?eﬁ"fpﬁﬂ‘érs|bt‘lfl?€%at“§’cf“§ﬁ@€ﬁtf‘EFﬁ‘iiesém ar ea
193 of t henepage bbih dohapsti @id nint Ye @btwbReitné Margelyt inflQGALd eshidhh@inRearRsetis t ag and
conputes th (fs%lwa{ﬂapf %hec ahpmerel ative to the tag fromthe observed
perspectlve I'on o atnn I’ maged tag and the known geonetry of the pen
optics. At houghAtPFPéﬂn]S@)gm@ﬂmeré@apqnm dsperibfd iy greater dejoilim Jectityes befow, wiecause
the tag deregjeﬁdétmg&gggtmge is inversely proportional to the tag size, the
adj ust ed sitign resolution is quite high, exceeding the m ninmm

resol uti on equi MEFAPONTERAETIMt e handwriting recognition. Pen actions

rel ative to a neTipagpagpeni@afl radedek ARG rdatiSEto a @Eokofrons the fa61 witn 8k pake

consi st s seclo bl Bi%eBlech! R c3lRBREL, gaggs??srsaﬁ%pawoemth@&t 339510
initiated ent and conp ete e’ subsequen pen-up
event. A sft"?‘?ﬁ}?e’?‘ P@VGQF%Otha@g%éFW tThe thfé aﬁ%\‘géhﬁl Pemity ¢ffthe h@tlfﬂ@t pﬂag@nd/\/henever

the page dsdocigbingRsive Whthdalto baEbeHindAQhdHRlindSchion YIS BBGR Positlofinddf thelpén
comrencene thofo heal ést \l;ﬁt Ealﬁ’ Ha gjga? E)en has, a currtent sel ection 826
associ at ec1r At ?p 1P PO R & i {45 B BBl (e Bt El s 4LtV Sper at i ons
etc. The sed @cDN&ﬂhf: sagt [Oves vfcthepsxdket igto aliel x@Wotkhédrssysf ﬁmﬁtmgdpagemr ia after
a defined &méﬂ%a&%%%cor?e@;%u&ﬁg Jaftheg 86 tgéh ..m%% k@m uﬁ%‘ %'Leﬁ & page

i nstance. It consists of nost recent tured
t hr ough t HEMpEIEe P& raﬂtefl%d%ﬁe@ Hé%%@ﬁ@ﬁﬂhenéh@gn@w m%ywbeasfagﬁe the pqdresss
i nterpreted ﬁeﬁel%nt@@ﬂsbr@e’ﬂﬁﬂ BaGp. et deGagBRBial 00 Efnphdt pigs IS Hbkteh t 0 an

applicati Op%rs%ée%ly%y %%let;e)a%g IpanQ scrxbe¥ Ps lleiow§ 'I%g' i[)alg\e/ %you?refers to objects such as images,

fonts and pieces of text, typically stored elsewhere on the netpage network.

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

A “click” is a stroke where the distance and time between the pen down position and the
subsequent pen up position are both less than some small maximum. An object which is activated by a
click typically requires a click to be activated, and accordingly, a longer stroke is ignored. The failure
of a pen action, such as a “sloppy” click, to register is indicated by the lack of response from the pen’s
“ok” LED.

There are two kinds of input elements in a netpage page description: hyperlinks and form
fields. Input through a form field can also trigger the activation of an associated hyperlink,
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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 captured through a pen are tagged wth the
current nib style. Wen the strokes arzﬁ subsequently reproduced, they are
reproduced in the nib style wwth which they are tagged. Wenever the pen
is wWithin tange bipealimpsi nter with which it can conmunicate, the pen slowy
flashes its "onlisng. ) [ - .relative to
t he page, it m#&%_eéljrzilg% m\aé%}g?{/sg%sggﬁgg’gﬁgarsrg%é}e %E%ggﬂh%%ﬁﬁ%%&glgﬁ%ucceeds
i n decodi nejinggd &proiedn thelelppgedBisfly t he page, it nonentarily activates its
"ok" LED. A sequangperifc deniohtaeiebied ke SppliSatioe e ivhll hinle@SotiGhigd bdhe | NK.

Digital ink forns,. si.s. fo t he di.gital exchange.of draw ngs. and
e 1 PP S akt? 5Dl b bt b Sistened ReBABeA SG 24
online verasks datyson tofinchidg tatusrie swpliiien pln IDS6Svn gl lgpsligkndtitarian s 4 S

di gi tal inksdridnhificd SuRAIBedthd MYk Vd r@m?demgrf;vaﬁt@a%gpegg% i usérls%tgrﬁhe

transmitted digital 1nk is encrypted for privacy and security an

packet i zedFEdyreeink slemeatflass diaegmdiihew) BRizvBAY i s al ways flushed on a pen-up
event to ensure Whekehyhybamt & ngtivaiad,t e ppel REve senddNe RequRe 1P BN application
out-of-range of a printer it buffers.digifal ink i.n internal nory, which
has a capacl @lef)efon%@él%?rie(‘nllhﬁla??ﬁfaél%n ko) e%%ﬁ ?ynaﬁ(%‘ffléc tlﬁ%lnn%)V\(/’tr4i Etmlgﬁ'é .a%ﬁaélﬁ‘y t he pen
i s once ag®linregibiefhinrthe nommbyeayofa tze VS Hheey are thiee typea nElfyparisnka ssnedhiHypelingd di gi t al

i nk. A pengesaBmbRp ks 835248 delib iy ANk BIDATh R PR 80 S cehith nRegRUSE al |
state data resides in netpages both on paper and on the network, It is

largely i nfPRPeRSmER: o fRgPeHom inRedaiooumenteqy may simply sighata REEETFIG O RiSTYFT 4t fomthy

parti cul arhypéritak. subbitpthe bekspotling ibnad thempblicadont Helepin hipsrlidesbrishidtduida: gr eat er
detail in i 6 e MM I e o.Figures 8 to 10. 1.7 NETPAGE
| NTERACTI %}’{é 9’nr{héet aﬁ@g%t%\é{rlf% %‘P‘eﬁﬁgécﬁénc%%%’g}sa If §legmf(§ileac? ?ttr{am"gf ° AL % t oke from
t he pen 10%e ynkigatiqniesy seiwm p ginglerpagel decomin giging e waldishineaningetifpmgee cpnteflie coded
data 3 of ki@ it @g&rsdord SrahAidn 6 4 8er RnMRRNEdch hipSriS Sk it Ghar8XSRULE A
novenent, such.as .a  oke Hc\e Hat_a allows the i1dentity of the particul ar

St
page and HEEBOMEHNS PRPEYLR i R Went to be deternined and an indication
of the relative pesidrpoiding hgferlinkhanspear 362 aetcads v erabsactivh @D pa geich @athBe
obt ai ned. Jfgscli ML 6L Iniehc @ Hhidh et RAG R bRl apQerd M RRLILED caMENS, 1 T
resol ves, S-Evi gt_t he8 , t e pa el B%SO 0 i tgaep&’satrr o%eh%ﬁtg {Dhce ne%“\?\york
addr ess Oqufrﬁ%ecﬁéfiﬁaa@éheﬁag@atg)@r Yresramply 2 “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 hypertink activations.

A hyperlinked group 866 is a group element 838 which has an associated hyperlink, as
shown in Figure 31. When input occurs through any field element in the group, the hyperlink 844
associated with the group is activated. A hyperlinked group can be used to associate hyperlink
behavior with a field such as a checkbox. It can also be used, in conjunction with the “submit delta”
attribute of a form hyperlink, to provide continuous input to an application. It can therefore be used to
support a “blackboard” interaction model, i.e. where input is captured and therefore shared as soon as

it occurs.
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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 netpage network. When the page server
receives the stroke fromthe pen, it retrieves the page description to

whi ch the stroke applies, and deternlnes whi ch el enent of the page
descripti oh7.2he Bemwske intersects. is then able to interpret the stroke
'n the context of ddicichbe o8 ec&ol;%flreﬁ ﬁiﬁﬁlﬂtﬁeﬁ SUPRleapedte o Rieier of Rl ST T OKe
where the di stance ané et ween en down p05|t|on an e
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which is a@mmmghggmhﬁmﬁgcﬁh&@krtyp|calIy reqU|res a C|ICk to be activated,
and accordlngly, er, str . en action,
such as a "slop Aé}orgﬂ cR? gfo('%p?%r@‘?“ﬁ%é?‘g 'S%‘Eoc‘ﬁﬁﬁmc%?%ﬂ“y f["Fi"’éehf '?Btﬁmg? *f esponse
fromthe pd rﬁngmal ﬁd& tlethdB® 8397 Adoren igstageet3pirefresadisa winteil mp;unce ofl adorenlt sonsists a

net page pagg s@kec?fﬁemmseamas sﬂymlcwégﬁbn@%dmé R terhdnf 895 o thm%ml Hallf R4h a form

field can also trigger the activation of an associ ated hyperlin NPA091- SG
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system A 844 .i dent i pplication 71 which handl es
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to the applicati Bash faam itistthdedes 7 etepesi §7@ vhich Iiné?gatmh@%er st & heive fior@m t o
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a descrlptlon which is used when the_hy is recorded as a favorlte

nk
or appears™ igneg. A ferm feggmey supmiltpdyproe one-pf s W qnlhﬁl’{“ Bldpbbren aqigds wlesyr am i s
shown i n FRhgiypeliikPhas Mrabma e atribbie ket | ASfomcCiiebansek add whelﬁﬁlepneag avaed yelid sends a

request t 3‘ t%pre@é? ?AI‘]!I]%F&\J@R&E %r%@%ﬁ&%ﬂn%nA:fﬁﬁ eyga%leﬁ 'the-ng a%p l Ihgsa\)tev!mon s

identifie atio and Ycation I's resolved in

t he nor mal acvmxwda ﬁtekfémﬂ\@eclﬁifﬁ difetime, rVghile [the dormt iy E@Se &fm hnppiis pliotkd Inpyen e r al
hyperlin ksamﬁgﬁa ,formmal RYRREdvE B&ﬁteﬁﬁ;épmr@m the 84cREbn® BelDYB L thi RSnSh

shown in F ure ener al rl can i nt are uest or a

l'i nked doc ?r&%"éﬁ ar?B‘fe)fr agf’th“B‘P‘éSF%r‘gﬁl’%’?&“%mée@’Pb PP & o m
hyper | i nk fgmbmen the thmstIractersptmdannsgrejé@drdmnﬁmsfedrdelnatpm{ foegansrepor sel ecti on
hyper | i nk subni tﬁacﬁtp&m%caf]&-n; @,ea%'s@ﬁr&xpmyh@maspa@gn&emgav@@ﬁm!lfn lfle current

sel ection contains a single-wor gl ece 0
appl i cat i GOV ArvepigR ]HSt%Y Shhisglesga e the drtasstsion gf PFign p H@“‘be Gnespeﬁ@anl ng
W t hi Nt hao BOsREIGICH frbifl 2 saadah.Ch i t appears or atranslation into a different

| anguage. Each hXﬁ) %Enllt I1sncl§puu¥cp d%gstal 1g1%at1 m{( IB% cons1s}g of a set of timestamped stroke
groups 874, each of which consists of a set of styled strokes 875. Each stroke consists of a set of
timestamped pen positions 876, each of which also includes pen orientation and nib force. The digital
ink class diagram is shown in Figure 33.

A field element 845 can be a checkbox field 877, a text field 878, a drawing field 879, ora
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.

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

A text field has an associated text value 882, as shown in Figure 36. Any digital ink
captured in a text field’s zone is automatically converted to text via online handwriting recognition,

and the text is assigned to the field’s value. Online handwriting recognition is well-understood (see,
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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
selection 826 in a selection hyperlink activation. The systemincludes the
content of the associated forminstancg 868 in a form hyperlink activation,
al though if the hyperlink has its "submt delta" attribute set, only input
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is a group elenen has an assocl at ed % showh in
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or. with a field

can be use SSOCIate hvpe a ch as
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attribut e thf ownef ofithn ey pad & dinke] Slgr@mpﬁrtxﬁ\thedent@boﬁﬂlermmusf whwptﬂte field iamtrt is

applicati Ogﬂznereltéd &é%&ﬁh@ﬁ@&@%@ld@%ﬁé% biitat s‘&lﬁﬂﬁ'ﬁ geﬁerat ﬁ:x% Fe nser’s
i nt eraction, nodel where in 1S Cature herefore shared as

soon as i¥Vye E%H*‘@“ kRﬁREFQFf tfhe %’P‘T“@Fl W@GW%@% P% genaffesvericadivct i on of
rel at ed i nydiitunddrsdod &ed,lﬁ:ﬁdxatnﬁle CRAgondoR, B afidet. E[Ioﬁ:de seiltorfrhic Bipiksverifituionigh a

printed ne RaPSter lﬁ‘?x{upcagc]m - ITBW§tate o'flﬁaerArE’ OPa%tern eco gﬂe Q/rolﬁokGZD@ré%rqﬁé ers to

an application war e progfram runni ny AT orm I's a group
el ement 83‘8111’?1?’15thhféw@l@ehﬁwnltlcomoemblcm;ss—relfe@enﬁﬁ)t| matel y contains a set of

termnal field eheRRMcthed3hiddbn Qs ‘ﬁdd&?ftaﬂr%% 888 ANERELERNiGnef d3L 43t ed
instance of a form It consi 4?? of a set _of field instances 870 which

cor r espondP¥G{IRE PRend péﬁe YOBHEPHTPY Nt iy oA apsagdiedield vafue ¥iidbisince has
an associ ahddledialthgdord Adta windn d& dorinypenirdepigrfdll ionbritg. t ype of the

corresponding fi %dﬂlfu ’eéoﬁmg sucggscsla-]kfe Ith% ?}ﬁ\(xﬁic!ﬁ gﬁfﬁ&gﬁ qal alls gyxtecoéﬂgeglﬂgh a

particular printed forminstance, rough-one
nel pages. fmefiddsr m cl ass di agram i s shovvn in Figure 32 Each form i nstance

has a status 872BMLls€Hlelﬂaﬂh“ﬁﬁﬁge&cdéﬁl&ink@gonﬁlﬂewcfrﬁr “Fhling” aetmleaccefssr RZEN,

subm tted,, voi.d M EX ired tﬁ Kol rmls %Ctlﬁe ‘\é‘\ﬂén fi %fﬁ!} b}nted A form
becomes f rE¥ERCShLY Fop njegemeg dﬁ EcBHRF BB 1t 2HBREE PBhe of its
subm ssi ormdukiyssy, it cankssogrérs nivee disagtlj- waitteadbaramtsestb relativedy Highpeutabn kitlvass it s
"submit def hﬁter.ge%&{d&rp%ﬁmg g)thase AaT Q5L REGATE ¥ P! o 1 \mgﬂuﬁ&hg HiGhdaly Okes a

void form res form or i cate form page comman orm expires when
the tinme tITRHGONT RS PORRF a“ﬁ&%“lb%en%‘i‘&‘b‘é’ ﬂ&lﬁ@cqswm s specified lifetine.
Whi |l e the form i bighdt tinkVa alrda®y sttdd dhkistsioB a fkyheaWb@H strokddPAHy stroke which starts in

a particular clement’s zone is appended to that element’s digital ink stream, ready for interpretation.
Any stroke not appended to an object’s digital ink stream is appended to the background field’s
digital ink stream.

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.

Table 2 summarises these various pen interactions with a netpage.

Table 2 - Summary of pen interactions with a netpage

Object Type Pen input Action
Hyperlink  [General Click Submit action to application
Form Click Submit form to application
Selection Click Submit selection fo application
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through a formwhich is not active is instead captured in the background
field 833 of the relevant page instance. Wen the formis active or
frozen, formsubm ssion is allowed. Any attenpt to submt a formwhen the
formis not active or frozen is rejected, and instead elicits an form
status report. Each forminstance is associated (at 59) with any form

i nstances derived fromit, thus providing a version history. This allows
all but the l|atest version of a formin a particular tinme period to be
excluded froma search. Al input is cgptured as digital ink. Digital ink
873 consists of a set of tinmestanped stroke groups 874, each of which
consi sts ofora ekt  Gheskbyk eclﬂ\rs'tnrablkes 875As@ﬂfue$¢ﬁiedﬂ<e consi sts of ja set of
timestanped pen poFpfioms 4 h—of oy —orji entati on
and nib farce. TheTgl gital Hﬁdwﬁmass di ahv;egr%@!@&hgtdfekt é‘]Sqé'ﬁ‘lf—l{t}ﬁg(ttjtroe 33. A
field el enent 845 tan be a|checkbox fiefi4877, a text field 878, |a draw ng

field 879,] or a ngEnaﬁnge [b.g@l .ﬂk880 Tl @@dd@@ ||thelﬂ§ﬂlt cI ass diggramis
shown in Hi gure 34 Any—digital—tnk—ea H8 is

assi gned tlo the fi SR 1é%'1?B“'(5'§< fiel dHsYd ’3%%'8@‘5?’@8"?58"& ear| val ue
881, as shown in F|[gure 35. Any mar k  (|digital signatyge offfoss assggnstigitelke,| a fil |
zi gzag, etjc.) captpred in a checkbox fi gb,%t@egoqggj causes a true Value to
be assigngdto-thelfield sivalue A text field has an associatedl]text val ue

882, as sHOWE in Flgure 36 CTRHYSAPIAT al ssie digialitkip guranhselectidt fli el d' s
zone is autonatically converted to text via online handwiting recognition,

and the text is ned.to the f val andwritin
recognition is V\gﬁ Syg Ader St o (fm(seséalegmﬁﬁﬁﬁa@ii %&%?lﬁc?onconeslftérsm féog'ﬁ‘eappert
C., C Y. Sueshreasd stilbke Verkuxddain ahe bafhgeou®t ftle Thé seldvbonAistelepmd @er lap fractiiondwri ti ng

Recogni t i Oﬁﬁ{mut|t££§rérﬂ’r§ﬁ%ﬁﬁ3é@ﬂ§r on Pattern Anal ysis and Machi ne
Intelligence, Vol August 1990, the contents of which are herein

i ncor porated by H‘eoré“g digéfflé'?kéﬁ@‘éﬁd in gvery figld,is ggtaine! o i nFBASe BASS SREEHEIIAY ed
digital sigrietaly eanvsittadeviBER, forasdativdunthe fordrisgutingtted To mNpphcadjngmﬁdlloWﬂ k

captured ig, a?ﬁea % Hefo ale«?ﬂeqa@?lglaﬂﬁkgh%uﬁu g;%&s%l e cgg,um%' S 4D T espect

to the identl ure of the
content of COPY?E""OP Of kandyritighicethThisran, ff‘i’fe?wﬂpiesmﬁé‘fﬁthmiﬂ@ mtg’é?li’é?ne?tt éld applieptiens si gned

to the fi ek fr Maﬁsmcﬂme@h@pﬁ@hﬁ?g&ﬁ& éb'ixﬁsﬁén@y &edn@m@w&temadﬁngﬁtshse penh
user's prlva at ur cifijc to the cation which owns the
form Onl |‘??3re f‘é‘m\f’gf’l |kf?¥‘c Q‘F g%ﬂesiggated\ﬁé 21 d‘ﬁ)‘?f@eé"bt %lbedapf’lé‘:ét n cppiehyx anpl e,
Pl anmondon, deRde, amdlte Gisis lob the preepce oAdiEiGiTERk p@sid trmablish deledfitieifaat loosue tend Wit er
| dent i i COtiPR o Fumad §E%B%Q.Is fon/tlat the ulePlhPhA) 22,

No. 2, 1989 ha umgnn%ﬁi ts of K S ngg gPe?n fnac%lrggg%%%h%ﬁm }éq{le
cross-ref eﬁ%ﬁ@éfldswtﬁqe@fﬁoséﬁ@%nt is hidden if its "hidden" attribute is
set. A hidden f|agde@sammtﬂodaﬁﬁommpmc&auﬁmﬂnngﬁﬂulbutzmee@lnapa@ag‘ﬁe and does

not acc eptprc'ac@? cons1sts of recemng {?l Y%ﬂaa strakseSﬁOCI etpecrgi 1Jentﬁ')nn (at%'SBEthe page 1thance 830
to which the page ID 50 in the stroke refers; retrieving (at 886) the page description 5; identifying (at

887) a formatted element 839 whose zone 58 the stroke intersects; determining {at 838) whether the
formatted element corresponds to a field element, and if so appending (at 892) the received stroke to
the digital ink of the field value 871, interpreting (at 893) the accumulated digital ink of the field, and
determining (at 894) whether the field is part of a hyperlinked group 866 and if so activating (at 895)
the associated hyperlink; alternatively determining (at 389) whether the formatied element
corresponds to a hyperlink element and if so activating (at 895) the corresponding hyperlink;
alternatively, in the absence of an input field or hyperlink, appending (at 890) the received stroke to
the digital ink of the background field 833; and copying (at 891) the received stroke to the current
selection 826 of the current pen, as maintained by the registration server.

Figure 38a shows a detailed flowchart of step 893 in the process shown in Figure 38,

NPAQ91-5G



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 ran-on discretely-witten characters with
relatively high accuracy, without a witer-dependent training phase. A
writer-dependent nmodel of handwitingjs automatically generated over
time, however, and can be generated up-front if necessary, Digital ink, as
al ready st akeedihe anmsiladdsdigihl iak steq)fidd centapretsd robrdivg toAhy tygd sfokefiaiTadh starts

in a particulal, &l eFilmiig QRS0 SwBRRSRARH £ 9 hdldox SLEAERY) Shelldid @l 1 nk
i R iy

stream ready for interp tion. stroke not appen 0 an o%ject's
digital ins él i AP Risap pheriaredr £ if roapigrinegoBATY 2 fifue Veuesto B Beld ailug nk
stream Di gieinativell Qkerfiditls Wit @) vhethdt @heldR g b @uNghld dn@lihoicSnvtthLhdodf &d as a

' one or .nore objects. is ally

sel ection gesture. i rcuns.grj ptiop, of e

i nterprete g’%LL%llét°§%Tngf’f fe’éhmg‘fﬂ’eﬁ'ﬁfg ogtiher PRI R0 Bt A assigning gﬂﬁ@ﬁ{ t he
actual i ntée pmettad jopputérsexaip gleificld vilenalspevrly dacrmilinblae0@) shemthd fiedls & hese
various pefhitgtacid i?%s‘reﬁéﬁzﬁ%%@oaﬂ@cﬁ@ﬁ} ink ;%ls@ﬁa%}[ré ot THEFIRL B wRERe

interactions with a netpage Object TypePen | nput/Action

Hyper | i nk G¥Pett Sie@parendias g ratig iorgh ceping Fht it atipibhsiggmiect e katmPf ™ orm t o
appl i cat i or&pbm feRCldockbuUltclp of @l @&ist:0idn t@vea Rl usiG@tht Qh d\llﬁéa%vﬁﬁ 28 ror m
fiel dCheckboxAn rkAssign true.to field TextHan It LngConvert digita

ik Lot exteag kel RaSeho bt bt it Brltafint s GRE R bR Y Pk Lo
field Verithyfidiwreal ink signature; generate SignatureSignaturedigital

si gnat ure pf.3f or phgdSsi@timknidad! signature to field
NoneGCi rcunscriptionssign digital ink to current selection The system
mai ntains a curr eriteSENECmBAnd Hp cermpard pdish istradleddpelly Potie BRsTErdt si npl y

of the nogkraededty os fomolpegeaaddoumedt iistindelle background fiel d. The sel ection
is cleared after A%Qgeisé}@e?wm\ﬂa}lé/ 907tc;nm%9l€|r(§id 09m ((:aorlln%%cle 90@,rae(€11i)1%£tg‘ R)lm? co?n%lgraﬁ/ hor.

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 is indistinguishable from the original to an application. A reset form command voids
the corresponding form instance and then produces an active printed copy of the form instance with
field values discarded. A get form status command produces a printed report on the status of the
cotresponding form instance, including who published #t, when it was printed, for whom it was
printed, and the form status of the form instance.

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

A duplicate page command produces a printed copy of the corresponding page instance
with the background field value preserved. If the page contains a form or is part of a form, then the
duplicate page command is interpreted as a duplicate form command. A reset page command
produces a printed copy of the corresponding page instance with the background field value
discarded. If the page contains a form or is part of a form, then the reset page command is interpreted

as a reset form command. A get page status command produces a printed report on the status of the
NPAG91-5G




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 checks. As an extension to this, the
entire background area of a formcan bg designated as a draw ng fi el d. The
application can then decide, on the basis of the presence of digital ink
out si de t herrespplding iptgef ih:&nds irgfudinh@hd pubiished @, wintiewssh@intef,dbnwhom & whsiman
oper at or, y have i ndi cated anendnents to
the fille Ieﬁhi? Ts S outS| (ﬁﬁe&g%on{aﬂ%ggﬁ ure 38 shows a flowchart
of the process offhnustass lpgy Wik aprepreen P‘@Tyaﬂeip%gé “t'é“aglyﬁ%?cﬂﬁéf‘ﬁé‘fﬂh?h‘@ﬁ%? ocess
consi st s ofags @&ehivi ng (at 884) a stroke fromthe pen; identifying (at 885)
t he page instanc 830 to pa ID,50 in t troke ref
otrheving (at G t et Bae fduliRAlRek Ruttuktrtd S i S i
formatted ébtiemomnt foaﬁgemmémmkrvepeﬁﬁ ap h etagtardodheckinnk graghéc el texiep@aniani ng ( at
888) whet 598 gl%g Ny and if
o) appendlh‘ﬁ%esé(tlé%tgt O&g% th%%gdesgég?t{égd sﬁ%%?to tﬁfﬁltérpg%%%%k&e %(S}H% E%e field
val ue 871, egAPhif ipdicalipe oesysif Hgatyreverifisttiebed digital ink of the field,
and det er m ni ngA(daplic@9 d9cumbie tdatriand fredutdsQlpanibdcopRsittheborrapdivingfdcimdaed group
866 andlf oactl ain ( 8 the ociated h erI| ternatively
det erm ni ng at W@‘hé CL% ﬁ{ilﬁd ‘faues) "Or Rt tfzg' g ceuf]rlﬁ%tm%%orr sporia‘lsl tt(% a
hyper | i nk @bbﬁfedvcualﬁd confimagd duptitaiey the fomgs ip e s@85Yay & Heplicaty bespomeidiiges.

hyper | i nk; o r&bitdefnlt ihdhd pwaucreb@p@peaeceﬁﬁome BReshdhR} déchlﬁéndmgsncbmr Link,
appendi ng (at 890) the received stroke to the digital ink of

backgr ound®aFfsEry valugs disgagsiss i Th e dapumgy f)m‘?“l’f’ea“?’ é‘lf’é‘f voeg e rFﬁk%oct“E"nf he
current seheesid ewis8&6foofs ihhie ant Hent r@arfpnnaammmdoas mse@bt Bycuinkre status

he pr oces ol phfhocs kpildtentio NARMES B B Blobditny UHIAPIanll Phile ° 0 0 1
ink of a f‘iV]@IPHbliS@diltn‘t’I@%itWéﬂtPé‘Hfﬁhéé [jke i ﬁ@astpﬁntﬁfheﬂdt%@mbf’f aphlermfsiiteprdpinsThe

process consi st siafe pd@tsawwﬁnﬂﬁdéeansa&@h Mﬁi@ﬁt@@&et tik8 e b@hrbhndl Spedics RHECKDOX

and (at 8 |taI nk re sents a checkmark, and if so
2asi oni ng PapagEg! by feesplited wleriin G Pan Uy e SR R0 DBy

det er m ni Nthis@lows808nu whegdrervertchemindelodie péntel. Tf @x tardet @hddoamd cotairsopagonver ti ng
(at 900) thEer o Hembrior ﬁleeQQﬂERHE)%% sdrie¥ fommithd. eJtngcon.@Lﬁ ﬁ% nokdd€

appropriate registration server assignin convert ed
conput er text toARARPlFaien @n pryidearnligaiemspest 9@3‘}“8(3’@?@‘?% hyrelewnt 19g2)

whet her t hervéd oeﬁaﬁladds:leamm&i agm@&rmmed Erb@l UhoRfagh dofvorsOivi@ hé WpBgnk(Bdoci@B) the
digital ink as the signature of th etmg n's owner vvlth the help of the
appr opri at BU SRS onpser &P XA F R PR SBH ™% digital signature of
the contents of #fheze eoer emp@ndjnelnlgent @rlmldeallfs@ \hidén” tahebuteeis petoh Hidden

regi strat i QRmSRr Nfent@L ddShal0ard Bt PR RWRES: 28d B da¥ifdl & acaQR At dﬁb &y

relating to the correspondl ng, application, and assi gni n%f (at 9
di gital Sllﬁﬁa][t Eﬁne g er, be activated via a page server command embedded in a different page, if that

page server command has its “on selected” attribute set,
1.8 STANDARD FEATURES OF NETPAGES

In the preferred form, each netpage is printed with the netpage logo at the bottom to
indicate that it is a netpage and therefore has interactive properties. The logo alse acts as a copy
button. In most cases pressing the logo produces a copy of the page. In the case of a form, the button
produces a copy of the entire form. And in the case of a secure document, such as a ticket or coupon,
the button elicits an explanatory note or advertising page.

The default single-page copy function is handled directly by the relevant netpage page

server. Special copy fimctions are handled by linking the logo button to an application.
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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 docunent command 916, or a get docunent status
command 917, as shown in Figure 39. Ayoid form command voi ds the
corresponding forminstance. A duplicate formcomand voids the
correspondl-fg fobser HEP&mgEmand t hen produces an active printed copy of the
current form in I e RY...contai ns the
same hyper | i nk trﬁ'faaﬁﬂs.l[gﬁ%{e}é%%&drﬂegt ﬂe eﬁrjage p%me }:Iaagg Q(g%jbu éornebeﬁe% ¥Ie]p et

i ndi st ngLﬂ?rﬁsFF‘éEfleb"“FPﬁiPﬂktm&ﬂerliffg?lﬁlap Htcbldlah appl i catl on. A reset form comuand
voids the. correggmradlgrmgréog[reeﬁdnnstance and then produces an active printed
copy of the form i nsEance Wi t field values discarded. A get formstatus
command produces™*8 ‘?”r‘?{eé‘"d’mi“glf) ¥t on the status of the corresponding form
i nstance, 4 ncl udbmigveihdp parbl i shed it, when it was printed, for whomit was
printed, and theyformslalds.ef the form i nstance. Since a form hyperlink

i nst ance contains a transaction | D, the application has to be involved in
produci ng a new tPEJl@rﬁler‘i@E@dwb‘@fdeeWton requesting a new forminstance is

therefore typi cathdiglpind¥Rl RERRE Sifritshical R bl oo ushihe WdabER4&n page command

produces a print the carres e instance wth the
background fi el dsﬁ%aq%ﬂlgy’bt%g’?éor“\?’é lnﬁl‘rde{)tﬁefd‘kf’é{'g"é%ﬂ’gW%u ns a formor is part of
a form then thepringpby datieupage comand is interpreted as a duplicate form

command. A reset pridPOGaE d,.Produces a printed copy of the corresponding
page i nstance w h the ackground field value discarded. If the page
contai ns & for mmtthesiapgeta dofumgntt or m t hen the reset page command is
i nter p(rjet ed as Adb@ﬁzerit ﬁfn&l’oﬁlsﬁﬂﬁgﬁmﬁsunﬁlyﬁﬂEsm@@ﬁButﬁjh&{dli&n@ﬂ&ﬁ%@ﬁiyﬂaﬁ@duces a
prlnte re rt on NPA rrespondi n age
i nst ance, c?%%:l ¥e r?m ostta%lub? SREF tmdlcf)\,ﬁs WO, If“&ﬁggl b?"ﬁgﬁ%’ﬂ it was
printed, ahhlveteﬂ,etn@toawhersa@fwhmwasglrbn@uqnﬂymbrmt@jangfom is part of The net page

| 0go whi ch appeags ﬂa{aag%\ﬁ%xrknﬁro@@ggmﬂﬂm@w émsrz@mﬁy errpmmamﬂsup' icate
page el enent. \When a page instance is duplicate h field values

preser ved,®f FEYIGs (e BEVk s 37 plfsfuatye; the “SF‘}'F@’F Faﬂﬁ%ﬁ’[‘}‘fvé@efn@ﬁ"ﬂﬁk “?00” nugberc heckmar k
appear s asyaioﬁtpagbdazrnd sprhlemkermrnkn Gt | The oﬁ%r&ﬁﬂbca&ﬂﬁk&&ﬁl&d ascumt:xyaﬁset t ext .
Only draw DSt %Ql% u§erg printer. I?epen%g S8k &ogungepxt £y pu me 01' & Jsgppays the smﬁl

signature .acconpan
“yellow pages” service fee.

The help page is obviously unavailable if the printer is unable to print. In this case the
“error” light is Iit 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 netpage system. Although news is often used in the limited sense
of newspaper and newsmagazine news, the intended scope in the present context is wider.

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

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

and those that deliver news strcams. While news publications are aggregated and edited by the
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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 values discarded. If the docunment contains any forns, then
the reset docunent command resets theg,forns in the same way a reset form
command does. A get docunent status comrmand produces a printed report on

t he st at uspwlish¢rhecveotraspondigrgatebeitmebt ainew auidigher onby wdipeviplizedhewpubl | shed
T, when i fooM@s pﬁe“@;p@amaﬁo@srwmﬁm&spmm% g&xﬁfjnev@ﬂ%g:r% A = dﬁ’&a%&?m&‘f any

forms it contalns server coman on sel ecte tribute is
set, then YHE “‘évﬁﬁﬁ"éﬁ‘ﬂcaaﬁé‘i“ﬁtyé%d Bricd: ¢ e et demrine v eavisy 2 HeopEIR 5 current
sel ecti on mfamﬁmtehamm, im&dpagemmmmrmewd&’bemmmmnd This allows a
menu of page server rinte oesn't
contain a page \sfgrv P Q‘dcam Sgrf"eerrf"gp f’rtsf or p'fb}‘}ca“%?e dﬁg g%g‘?n%’éra%er
command, t¥aihast he ammn@f |n911t1pgrmwedn'em Eaplpbﬁillmattheong@moqomdvhedre the

appl i cati ogmeRAE| bﬁcdeﬁ's Héaﬂ;' su@cgedtayrec%gb)eﬁlg ke RS e &l EHRNS pRAGEverRRE YET
command el enment a | i nked group.. The page server activates the

hyper | i nk %‘%?8&?‘3’ FFth‘@eHWélr‘:P‘i‘“i‘?ked group rather than executing the
page server cormﬁmﬁsubs%nmgalds ardagy n@s@ﬁﬁp&nﬂ selle&ﬁgaie abrSmdNa det@utidg red S

) hl dden" %‘Jf&a&o'ﬂg gﬂd c?ea arFOIiSODBlegSQVG 31011 O g?gﬂe resu Qﬂtﬁl t?OSIIS Qrg%}l’llllg %Ve an I anIt

Zone on a page an SO C e actl va I rec elt can,
however, bwukipgean iptd 2yingle pevprage- Bisverions nawher b ?@qmd@e@callm expragi théier ent

page, if tomren HRGSs aslaEavt@srby@@mnﬁhe&aﬁian}@bh&&bﬁ&h Qfed &StomBht fbPuUt e set. 1.8
STANDARD FEATU OF N&L §: t he ref rred form each netpage is
HetpRGE sy

printed with t he eé?ad"trﬁgt‘ Iy e SFriscerettie FFG'i‘O(’,‘%uS%m? Higtons rees g
net page andiily, wbileafiersepdvarsvetitlt. Fheadatly segiopr :9@kblt fres Thelitey YoalgDimed celinegfol S as a

copy  but { Qhinoid BefiBShadk @aeeﬁ%spr‘ﬁmm Rl REO- aglaglluc?ﬁs, 5% OR¥Qingd-NE Page.

In the case of a form ut t on uces a co S entireorm And
in the casge‘ﬁ‘f“’l%gfsé’é,‘hlséprﬁ’oghﬁ%‘rﬂfa“%’&ﬁe%&ma‘i SP?CEﬂQé‘taRB‘PhCe‘EP&mﬁ the defgdt but t on

elicits armsuxpl anat ory note or advertising page. The default single-page
copy function is | ed di t he rel evant net page page, server.
Speci al copy func{]l Bhe anreé(leﬂ nd‘iulﬁ Papir Ry FRYE ﬂlém’f’(ﬁij‘g "gtf’f“&‘c?ﬂe "%

appl i cat i om. aXPAOOd - EGed1 steagis. USERmHELRNESYEREVE |creatad fored-weil ewli Bivinlsdi nment ,

the net pagfndihdeRtAy (ha%na»)slop%lembmowgﬁn v@sbﬁekdsef&r "si;t%lﬁl@"eopIW?ﬂlenp’f gssed i1
eI|C|tsaS|ng e)pageo i'nformation, ncumg status of printer

connect i on “lippings
For each section, the reader optionally specifies its size, either qualitatively {(e.g. short,

medium, or Jong), 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.. as a percentage).

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

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

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

In sections where it is appropriate, the reader may optionally enable collaborative filtering.
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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 whomand when it was subsequently submitted
as a form The netpage network directory allows the user to navigate the

hi er ar chy ®¥is ip thigd dpplit itcoamscles avhidh isee asuifiesntiyront hifstime Evub iticle ABiclaqualifiet for nat i ve,

t he user C@)ﬁlﬂlﬁﬁure ﬂl@ﬁlgqgrﬂég%ﬂpﬁ%& %nga"en mec{rucie 'yﬁ L{Pq\ﬁ/s 9 §1de and
i Jedih 8RPEY

speak to a human operator. The operat or can | ocate esir cunment and
route it t?jwf‘ﬁé’h?j%"éFg - ks *H‘tie‘i“Shkﬁe)p@ﬁ%Hgﬁ‘gn%?\mieﬁéha&l’iﬁtqﬁﬁé‘ﬁf bofiippye rate e

publisher aficld he user pays the small "yell ow pages service fee. The help

page i s obviously_unavajl.a i.f th ri Ipn this
case the "error Mcpﬁs 4 hégtﬂfl? forides ‘?ﬁgmug t”neé ?‘%rﬁtblgs?ée?tgﬁﬁtcgmﬁfrggnosi s
over the nestonin feadig WER@WMWBP@BEF@NFI r@&ifﬁt\mﬂbm the foll ow ng

description, newgnd SaddS&loffly @e&@@%&&ﬁlpmpfmw %Eﬂcfamm% 1248 & dob USTT AL E
personal i zation mechanl sns in the net ggge system A oug nevvs I's often

used in t &R muEpsHealy- Ao‘?lghrf 0 H‘Her%%?/\%’f’?ﬁ’@‘éz‘?qﬂl@fﬁ@%mg {¥ee i nt ended
scope in tdwahpfae@emm@mmgh(facwﬁnﬂmdnﬁﬁm Hkaly tHaeha@rRagding ysdoamill timeedi t ori al

o e 1 ik BRLL Dl AR, lendhic) B o PO IR Y DL (RGP ONA! | 2€

usi ng different nechanis or| con en rsonal
accordi ng towecke reader's explicitly stated and |an|C|tIy captured

interest profil eTheﬂ@z@le@ﬂ%\é%ﬁtﬁdnﬁly@ﬂemﬁ%%&r&? AriSuREN S RN Hithig Qgecﬁ&lcgfd%ﬁg to the
reader's Iocdgtlﬁ %{%/ and dem) ﬁ‘g é: EDI TORI AL PERSONALI ZATi ON
“873 ne

subscri ber™ %‘?79“8?‘?3?%6 ws sources: those that deli ver news
publ i cations, afitk dptedéiht kadersBitdmeetoniveiv afftcrsalality it Wwhth Reanss qambel i cations

are aggr eg&h&%daﬂgre@@rkﬁfénéﬂy p&egﬁ? o %ﬁié)\gﬁrmﬁ Q'otffﬂﬁ&dm%g‘%% pans are

aggregated either a news cla aggregat or.
News publ i t&%?%ﬁsorﬁ%?fcﬁlﬁaew@etrrﬁ%@eﬁoﬁhﬁl ipiggep Flébdﬁ’et debyseer ahlevies maghier Ge ahd

newsmagaz | 16®& resolution or with greater compression).

At a global level, the reader specifies how quantities, dates, times and monetary values are
localized. This involves specifying whether units are imperial or metric, a local timezone and time
format, and a local currency, and whether the localization consist of in sifu translation or annotation.
These preferences are derived from the reader’s locality by default.

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

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

2.2 ADVERTISING LOCALIZATION AND TARGETING

The personalization of the editorial content directly affects the advertising content,
because advertising is typically placed to exploit the editorial context. Travel ads, for example, are
more likely to appear in a travel section than elsewhere. The value of the editorial content to an
advertiser (and therefore to the publisher) lies in its ability to attract large numbers of readers with the
right demographics.

Effective advertising is placed on the basis of locality and demographics. Locality

determines proximity to particular services, retailers etc., and particular interests and concerns
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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 over which it otherw se has no
editorial control. The subscriber builgs a daily newspaper by sel ecting one
or nore contributing news publications, and creating a personalized

ver si on of asgngiglad wilthige loead cntjupity add krdviponaditt Pepregraphice dgierinint eaheralngterespsoind d

t oget her 'ﬁfe&c@a&hmlw@nﬂ% ?gﬁ{ng AGs various nenbers of a household
typically express their er enF I nt erests and tastes by sel ecting

different daily pubM? eﬁ%lfh&fr&m%sh Aoy, Predpst B afertivge theh 2 pBii-dgengional
publicati OﬁntytdEIEmﬁlﬁaﬂﬁﬂle publicatitied deyorsblc@oiefas R Gizé bﬁts&@ﬂ&rﬁh@[’lﬁs readerdfep sect ions

appear daj t hers appear ekl The daily sections avail abl e
from The l\%emxgopr k%‘imdtg%pa%e eaa eof?mvemsﬁlﬁ i ncl ude "Page One Pl us",

"National", "Inté& ﬁaﬁmﬂawﬂem"t@mﬁiawbhcamgeﬂe’%ﬂlpmésﬂhet approximpte giilti-

" Technol Og(l'imensﬁﬁhqj sizooPOf biblicatidl\Esaftiile MverBlR Hak| B SRELLRADadisS ta%ﬂ%%tct ictoa
publication, as. is.the default, subset. The reader can extend the daily

newspaper B3P Ry B PYHGIM S EBFFRbIE LTS, Boseritn s Auddtibafih §ize 8he athipaditiber ~ of
news st r eawstion Glighomehsedirisadsrtishgirbpohion, @ﬁcemlﬁehdfartsrdeﬁegﬁ’@ml: and friends'

announcerrent s, (" BELAMR i s b2l TGO G GHS, LESIRRL u30SE1 1 ©

topics ("Alerts" or sect 1 on, ?lonally
speci fi es Jefiaeddy grgater é?t%ﬂh@ﬁ al%ﬁfél@“t“ﬁlﬂ?@@lof lt(tfebeq‘?ldsfmmﬂ@y It tresefprg ﬁ#lomltt t¢ ong), or
nuneri cal Iaes(,luamos@a“@u{ldmug on its nunber of pages) and the desired

proportion of gvertl ei tdheréﬂgu§ tati veJTl , hormal, |ow,
none), or numeri cAl eIxV"P? sanie adye Rt 55e5e. % Ppo 1°§§)t°(§f)‘fef‘lbnal ly

expr esses f@ivmselfs,em@n@mdudrreaaeré aaggeramsvmbabcemfng s edvegitengitiof ale@dveniser oa smal |
hunber of Ane@g%rarﬁressﬁvﬁgmegg@mﬂ ok dp6e la:%eacﬂ C?Jexjuxerwrl tten (or edited) in

both short and ng forns upport th erence. An article may al so
be witten (or edi% 8d)e8s Hyses f‘]%?r‘”érﬁd"fi?'éfngl ‘Gn‘%“’ figketreiredhly t th edetalysie erodugt

sophi st i cahfotiti@fand fifind @AESMg. Ifmref@xammtﬁe ihtOnsRIvAIMé &f@le@weiu@lﬁ@aaos and adul ts'
versi ons. The appro riate.. versi Qn is. sel Ctdl\%ﬂ ccor 3% to t%ﬁ reader's
au yb

ecanse f)crsoanhza 10N a,nd oca lzatlon a.re ch tB?ggg (éaﬁ% over

age. The reader can's
t heir bi ol oybean adepetising [qgeregptos @h@sOVWhlarbhranhléeoadpoeaghO%@m geography ends el ect ed

and pri or Ictehaagsbhiay m@ﬁbs@&ueﬁtqrszﬁggmgmn is SAEtht b&aRS R t:INEHaR MRELMLs il ket T e By

def aul t theé % delivered to all relevant subscribers, in priority order,
subj ect t FOYFHEE IBTRP sHe deal ith plvertivpgggrragiars dhan éb‘?“’le?“éfﬁ@“"?\PAmgse I'n

secti ons vihver tough the sdh@pfinOfREiegic js ik apeadas dayvelifihd @nald pubRRabhey

col I abor atﬁn\ée[hJ Lﬂaﬁﬁrﬂr&g—neutral because of the greater efficiency of aggregation. The advertising
aggregator acts as an intermediary between advertisers and publishers, and may place the same
advertisement in muitiple publications.

It is worth noting that ad placement in a netpage publication can be more complex than ad
placement in the publication’s traditional counterpart, because the publication’s advertising space is
more complex. While ignoring the full complexities of negotiations between advertisers, advertising
aggregators and publishers, the preferred form of the netpage system provides some automated
support for these negotiations, including support for automated auctions of advertising space.
Automation is patticularly desirable for the placement of advertisements which generate small
amounts of income, such as small or highly localized advertisements.

Once placement has been negotiated, the aggregator captures and edits the advertisement
and records it on a netpage ad server. Correspondingly, the publisher records the ad placement on the

relevant netpage publication server. When the netpage publication server lays out each user’s
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33 This is then applied to articles which have a sufficiently |ong
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 nore
likely that readers will bother to rate the article. Articles with high
priorities and short lifetinmes are therefore effectively considered
essential reading by the editors and are delivered to nost rel evant
subscribers. The reader optionally spegifies a serendipity factor, either
qualitatively (e.g. do or don't surprise ne), or nunerically. A hlgh

ser endi pi t gersbeadited pulilicatier, § picksehd rklpeshdledisarsatsl frfrothe netagchidsgvedur i ng

col I aboratpye fibsdpdtned hi gh factor makes it nore likely that the
correspondi section wll be filled to the reader's specified capacity. A
di fferent %%gendFﬁWPVmPQEWGF“%an be specified for different days of the
week. The r ead er Ted ;&Qoxﬁﬂiah&rb@-héwhé afiaeh [fubﬁi:ﬁtl&lé)l@héﬁ Sn & asfPAhdnt SlhkeRkpetifid er est
within a sec Ll op %nd this nodifies the priorities assigned by the
editors. THE SBEEFIN "PHUS eader' s Internet connection affects the quality
at which inages pdlratie cottelidayes ed. The reader optionally specifies a
preference, for fewsl .li\B8&%:WctopTel | €r i mages or both. If the number or
si ze of |nages is not reduced, then inmages may be delivered at | ower
quality (i%e. ateomeddedlsresol ution or with greater conpression). At a

gl obal Iewel tfmm%@@ﬁ@&a&mwﬁfles how quantities, dates, tlnes and

monet ary val ues are ca ze liSlinvolves s HMh n|ts are
i nperial or netr?% Cgt ocg 3ﬁ%m§h& PPl B@ﬁﬁﬁl“m% § " 88a
currency, <asemigdiion informatibreis hlmctalhqdzaathe clevaoreiiagd publfcation sssvet.u t r ansl ati on or

annotation. Thesgopb&hRe ﬁﬁ&iﬁgve%ﬁcoqs%' F B udef pmn;gbsfa nﬁ@sie%fléw%]%@hl]t y by
default. To reduce readin ficulties caused poor eyesi ght e reader

opti onal | y* 8588 PreYe aﬁera} 81551 infsrees ©F B pwrge oL &ﬂ%f&émﬁ}dé@@hﬁéﬂ’qu% Bot h
text and ithagesbaéfts 16 eainailing 6 ciaglddionghbptivedineting ©&for mﬂ@%ﬂéﬂmbf @9 pdnscular
aCCOMdatp%gh gtnone&gg agqgo reaso he l ai?%ua(ge rlacremagh(; glztlmtg'm rell%\eNSara < VeCt fa n I S
publ i shed, Its corresp ondi ex ncoding, IS albroper 0o he
pubIicatldﬁbbﬁ@mnéﬁmasbk@f@ﬂ@m@@eéwﬁhmégéwnbv=Wh@muéeﬁBMkbmﬂwéwsmmhe

net page s Ysbi@micndan la&wseg m‘ogag;m bbb Qs RIa@iedSukbRIR b ﬁﬁ@ﬁ%@é lleIEJ gServices
I n various gui ses. DVERTI SI NG LOCALI ZATI ON. AND TARGETI NG

per sonal i Z5P1 S it%'é“féo‘i“ ' BPRRTe TlEHE aRtortirs et of e lyeat ity b'i‘“[‘?en‘?id‘?/'éer tising
cont ent, foeﬂalawexa,di\pﬂaﬂbmﬁverfgem vioyqpd Gathéryforp hiac@dntiited ®x Pk @dildvark Rgpagedi t or i al
cont ext . u@M§+ gﬂﬁ, for exanple, are nore likely to appear in a travel
section than e ere. The value of the editorial content to an
advertiser (and trércefdrile inguditggenapabitieemddyss) ZBsCodn. $tate cqiitry Elpphoer at t r act

| ar ge numifimberd bre ERRABY B {nb als RRintatnb O ta netBIFP BESRRObCSrver.

Presentation preferences, including those for quantities, dates and times, are likewise

global and maintained in the same way.

The localization of advertising relies on the locality indicated in the user’s contact details,
while the targeting of advertising relies on personal information such as date of birth, gender, marital
status, income, profession, education, or qualitative derivatives such as age range and income range.

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

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

Figures 21, 22, 23 and 24. For registration purposes, a publisher is a special kind of application
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Ef fective advertising is placed on the basis of locality and denographi cs.
Locality determnes proximty to particular services, retailers etc., and
particular interests and concerns NPAQ9t-SG 34 associated with the | ocal
comunity and environnent. Denographics determ ne general interests and
preoccupations as well as likely spending patterns. A news publisher's nost
profitable product is advertising "space", a multi-dinmensional entity
determ ned by the publication's geographic coverage, the size of its
readership, its readership denographi,gs, and the page area available for
advertising. In the netpage system the netpage publication server conputes
t he appr oxproades amld dublicatibh is@rpacioliddd ofapplicadf. a publ i cation's sal eabl e
advertising spac %aéﬂ@se@_t%@%a&%gﬁ.{tﬂog%d Q)atﬁé ahy nﬁxﬁﬂé} &Qn}n&g %)2, ﬁlﬁ?&ﬂ%& nﬁy

publication' s geographic coverage, the section's readers _ e sl ze of
each readedlo¥ amguppsr ghusery forptih Each e his @ sigele defouli grjuier (4t §9)nig VpEbproipdisabn, and
each r eadegubBeatk@EBgdalpiicd by UeFaROWRRY pa§A brikd b MAGT arfiediva@ed bR BRlpage

system al | gws .t he. advertising space tp b defned i reater detajl, and
2 Tows emeop e BELSER iy BRSG st fren e S bR Pert SR PR oo
to be soldrat tecthoser's defhul printar.rAmpblishérdecs npigrcosidamipl of anytphicwda pentacheer t i si ng

“slot" canf&daQdifks By fty ikidelk@Qportions to several advertisers, with
i ndi vi dual readers' pages randomy receivi n%Ht he adverti senment of one
t

! y I VI / ! Ol
advertiser or anGEhamser §ePagiars 808 e a gnklicaiyn 5AE Sy esbiher 9h (oF 2pplisatien sol d t o
each adveriirbwder .803hie adérpay® Gy tt€ M spéclfRNprinelv af the SRy de@ulD Bridedr Nkigel

directly tg talle rogduc .hformat | nd onl i ne rch Lt
t her ef or e ﬂrugfi(g ﬁzeagéntc cejbeiqﬁgto%lﬂﬁéﬁng {n\]/l%ﬁyuee ug?rp%]aﬁ%usgdr\lla Irh?vlﬁ §?V%L§JI p§n6§(8:1é ?"% *B&tause
per sonal i Zatspestic nd single abdr-Zlh i v inpahonzaddd ek antrtewr poedr] eththateingage
publ i cat i ofdcopfked SlyDf hdtheA¥R! L1 Si Ng aggregator can provide arbitrarily
broad coverage o demogr aphi cs. The subsequent

&hbotq qe?o??({ aph% and

di saggr egati on i SPEHRIRIEHE KRRl qoprespndine prsprefile maphined py patiqrlar npr o
cost - ef f ecteipag régisiratipn kertes hie iie DING irdteadsualMviyh adverti si ng aggregators than to
directly capture Lt ST g Ve, t .Sl ng. ator is
taking a proportPﬁ%}%i\/@?t‘:ﬂ@ngtﬂrr%{%ﬁ%g?t Ogﬁilﬁ)?@gﬁ%%&ﬁggn&?%ﬁ% e change
prof i t - neuVEtpeiephirascaiocynerss et defng Web drogyinop ba ergreisardy nointed Tthe

adverti si ng@e nca@@hd@ad @itedCt s as an i nternedi ary between advertisers and

publ i shers, and | ace the sane vertisenment .in_nultiple publications.
It is worth noti %\/ e%%?te Sg&mp%%%%ﬁ{l%%ﬁﬁgftw@ﬁ% “‘!ﬁﬁlﬁef e ’B‘H‘SSE"Q?]”be nor e
conpl ex t hawmadamnp] Goeghemblicatipnt bentqgudnl the providen’s pritteraciutt an@le @ourhér part
because t hey bl irea oSy R M lbihdd SRARSors Sing FRERHGIIR! B e o8
ignoring the full conplexities of negotiations between advertisers,

adverti si rijmebiydeagzisr de gishis Pa B REYider t he preferred form of the netpage
system provi des E@fRsedtlkOmBEL @dlpags stpRAr £20 fx@ich ishesigo BREANIAhicAMSHits ianc| udi ng

support f OlfeddY! ESI?C ats %l%sea&égc% QNE th%fpre%gi\lél% rpg.rlagsr!ip@i , oRaf ge'tails 815, including name,

address and telephone numnbers; global preferences 816, including privacy, delivery and localization
seftings; any number of biometric records 817, containing the user’s encoded signature 818,
fingerprint 819 etc; a handwriting model 819 automatically maintained by the system; and SET
payment card accounts 821 with which e-commerce payments can be made.
23.2 Favorites List

A netpage user can maintain a list 922 of “favorites” - links to useful documents etc. on
the netpage network. The list is maintained by the system on the user’s behalf. Tt is organized as a
hierarchy of folders 924, a preferrred embodiment of which is shown in the class diagram in Figure
41.
2.3.3 History List

The system maintains a history list 929 on each user’s behalf, containing links to

NPA091-5G



Automation is particularly desirable for the placenent of advertisenents
whi ch generate small anmounts of inconme, such as small or highly localized
adverti senments. Once placenent has been negoti ated, the aggregator captures
and edits the advertisenment and records it on a netpage ad server.
Correspondi ngly, the publisher records the ad placenent on the relevant
net page publication server. \Wen the netpage publication server |ays out
each user's NPA091-SG 35 personalized publication, it picks the rel evant
advertisenments fromthe netpage ad seryer. 2.3 USER PROFILES 2.3.1
Information Filtering The personalization of news and other publications
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publication, there are two reasons why IS nore ical to maintain a
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net page regi st r aThomtiseroses, incRilipg etseléctianofpdeid tenelesin bmimrdl &gtedithose f or

quantitiesy %H%Eteﬁ’agcettﬂe mfhé’sr ?n\le%gle((?w aHem t9+ 89£'clo§ei}daﬁﬂ]§r' the & e?/ratetp the

sane way. e | ocalizatio t1 Sl 1es on-t I ndi cat ed
i n the use¥etgn pgnfrederencel dhaseption sizeqpierence Pﬁé’ hogpge bt Meyched OWezqumtm relies

on per sonadiiowing SnitRhd: 043-S hard8orat e of birth, gender, narital status,
i ncone, prip%esm education, or qualitative derivatives such as age range

and i ncone angeBOCUMEN ORMAT
Once the document is laid out, it is encoded for efficient distribution and persistent storage

on the netpage network,

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

A text object contains fully-formatted text represented in the Extensible Markup Language
(XML) using the Extensible Stylesheet Language {XSL). XSL provides precise control over text
formatting independently of the region into which the text is being set, which in this case is being
provided by the layout. The text object contains embedded language codes to enable automatic
translation, and embedded hyphenation hints to aid with paragraph formatting,

An image cbject encodes an image in the JPEG 2000 wavelet-based compressed image
format. A graphic object encodes a 2D graphic in Scalable Vector Graphics (SVG) format.

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

watermark regions. These layout objects are summarized in Table 3. The layout uses a compact
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For those users who choose to reveal personal information for advertising
purposes, the information is maintained by the rel evant netpage

regi stration server. In the absence of such information, advertising can
be targeted on the basis of the denographic associated with the user's ZIP
or ZlI P+4 Code. Each user, pen, printer, application provider and
application is assigned its own unique identifier, and the netpage

regi stration server naintains the rel ationshi ps between them as shown in
Figures 21, 22, 23 and 24. For registrgtion purposes, a publisher is a
speci al kind of application NPA091-SG 36 provider, and a publication is a
speci al ki fednapfuitehiydbr cffmicntgiptribEme hndseere. 800 may be aut hori zed to use any
nunber of printers 802, and each printer may allow any nunber of users to
use it. Each user has a single default printer (at 66), to which periodical
publications are delivered by default, whilst pages printed on demand are
delivered to the printer through which the user is interacting. The server
keeps track of which publishers a user has authorized to print to the
user's default printer. A publisher does not record the ID of any
particular printer, but instead resolves the ID when it is required. Wen
a user subscribes 808 to a publication 807, the publisher 806 (i.e.
application provider 803) is authorized to print to a specified printer or
the user's default printer. This authorization can be revoked at any tine
by the user. Each user may have several pens 801, but a pen is specific to
a single user. If a user is authorized to use a particular printer, then
that printer recognizes any of the user's pens. The pen IDis used to

| ocate the correspondi ng user profile maintained by a particular netpage
registration server, via the DNS in the usual way. A Wb term nal 809 can
be authorized to print on a particular netpage printer, allow ng Wb pages
and net page docunents encountered during Wb browsing to be conveniently
printed on the nearest netpage printer. The netpage system can collect, on
behal f of a printer provider, fees and comm ssions on incone earned

t hrough publications printed on the provider's printers. Such incone can

i nclude advertising fees, click-through fees, e-conmerce conm ssions, and
transaction fees. If the printer is owned by the user, then the user is
the printer provider. Each user also has a netpage account 820 which is
used to accumul ate mcro-debits and credits (such as those described in

t he precedi ng paragraph); contact details 815, including nane, address and
t el ephone nunbers; gl obal preferences 816, including privacy, delivery and
| ocalization settings; any nunber of bionmetric records 817, containing the
user's encoded signature 818,
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fingerprint 819 etc;

a handwiting node

819 automatical ly maintai ned by

the system and SET paynent card accounts 821 with which e-conmerce

paynents can be nade.
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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 pointcasts
each user’s layouts to that user’s printer via the appropriate page server, and when the pointcasting is
complete, multicasts the shared content on the specified channels. After receiving its pointcast, each
page server and printer subscribes to the multicast channels specified in the page layouts. During the
multicasts, each page server and printer extracts from the multicast streams those objects referred to
by its page layouts. The page servers persistently archive the received page layouts and shared

content.
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refers, including inmges, graphics, and pieces of text. A text object
contains fully-formatted text represented in the Extensible Markup Language
(XM.) using the Extensible Stylesheet Language (XSL). XSL provides precise
control over text formatting independently of the region into which the
text is being set, which in this case is being provided by the |ayout. The
text object contains enbedded | anguage codes to enabl e autonmatic
transl ati on, and enbedded hyphenation hints to aid w th paragraph
formatting. An inmage object encodes an,image in the JPEG 2000 wavel et - based
conpressed inmage format. A graphic object encodes a 2D graphic in Scal abl e
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rate o ta 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 muiticast when it first occurs. The netpage publication server therefore allows printers
to submit requests for re-multicasts. When a critical number of requests is received or a timeout
occurs, the server re-multicasts the corresponding shared objects.

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

2.7 ON-DEMAND DOCUMENTS

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

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

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

and hides knowledge of the netpage system from Web servers.
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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 ¥haredSemmtient used by that |ayout. The server then pointcasts

each user's,| ayo t user's printer via the appropriate page server
1 | aYOlLw B%Afpn? P : pprop Pag ’
and when tie p0|ntc§s ng is conplete, multicasts the shared content on

the specified ch&fhiegraphy Afuped to prefect fopsitivg infarmationibath desrage ed@hrangiagd ts er ver

and pri nt efuhsmbscRes atuensada&l rmérs ar@%tclas‘s@@dm@ﬁt@graﬂ)eﬁl“ﬁae%aa Bsel AgesPagE
| ayout s. rin [tica eac @?a e server and printer extracts from

the nultic¥¥te ‘W@Qﬁsgﬁhﬁg ‘Ej%@?@”? SWPPgs g (e b claskodt s. The

page servergptgeplgi stently archive the received page Iayouts and shared

content. NPAO91- 4 he to which
its page | ayout s§er%reelI Qely %’Iﬁ%ap%?( :%%Jt) %Irteg%detja%sf 3{1& g8t %/‘ﬁpq°gfaﬁ+| ysespﬂée B{n@?gd) | ayout
and then ﬁ§§ﬂ@ﬁﬂ%é§ﬂahﬂﬂﬁ$%mtﬁmiFmRUﬁ@%mgﬁbﬂﬂﬁmﬁdmﬁ%&ﬁﬁwaﬁﬁé§ﬂmwhé)pr|nter

prints pagRardiaséiRipetRad<t ey can be delivered. Assuming a quarter of each
page is covered w he aver%gﬁtgile has a size of |ess than

B0, Raes e t
400KB. The pri nt 8PPEEY PREGSPRY R0l BB G EEPR pRGe ™ n i ts
i nternal 6AhiEtiekays \ihe m&lkbxswemglﬂfematwalbrrmmchn yuchafrbpihe agt wessafhancipptedit er
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expect ed Futtker 811‘3115 &'@Véted%{‘? i ke ‘B%W%?ﬂbpmba‘ﬁﬂdeﬁ@f%iﬂ%dﬂ P_%m under
abnor mal cirivaskst (ad’éﬁaﬁ:rypﬁdlﬁshlg&& pObIR e, bﬁxe@igb Bdnhiyiby B&rﬁﬁauﬂfgtﬂé%ﬁ%e it is

i .kel y t n%bélth setngSJar& 5 can se(iuregltexglan emce)ss:l; ePw; outﬁ{gstgahe g é{f%r Iage a%&%@egff ore the

printer's page” 1 nt erna ora yI's if the
printer's Tomaraihit theprivokeyrsessuf) ltilsnmpl,al fomhotdhleof;ﬂielpmmkemdgbneb@ timabl e to
make use afy ?mnulticast when it first occurs. The netpage publication
server therefore_allows printers. to submt requests for re-nulticasts.

Wien a critical HtHBEYe© m?@ﬁﬁﬁ@?%“?%mfﬁﬁé?@@H“ﬁ?mgﬁﬂﬁﬁgﬂﬁTOﬂﬁ@BWWE t he
server relwuhmw&ﬂsh&mﬁhﬁm@@fﬁﬁﬁ@@ﬁdmh@mﬁhaﬂﬁdmmbﬁeﬁm§meﬁhﬁ@k@rd@ﬁﬂﬂEnt is

printed, Lo {thnJe% bl &Er?;qéﬁchgsh% l’lsgt)l.(lt% © %%9 ec’%i‘ %e E‘tlder cr>}¥he pm% key with
respect to that particular message by decrypting the encrypted hash using the public key and verifying
the hash against the message. If the signature is appended to the message, then the recipient of the
message can verify both that the message is genuine and that it has not been altered in transit,
To make public-key cryptography work, there has to be a way to distribute public keys
which prevents impersonation. This is normally done using certificates and certificate authorities, A
certificate authority is a trusted third party which authenticates the connection between a public key
and someone’s identity. The certificate authority verifies the person’s identity by examining identity
documents, and then creates and signs a digital certificate containing the person’s identity details and
public key. Anyone who trusts the certificate authority can use the public key in the certificate with a
high degree of certainty that it is genuine. They just have to verify that the certificate has indeed been
signed by the certificate authority, whose public key is well-known.
In most transaction environments, public-key cryptography is only used to create digital

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

PuUrposes.
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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 formatting server which reformats it as
a netpage docunment. A netpage formattjng server is a special instance of a
net page publication server. The netpage formatting server has know edge of
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cryptography Seci@bm & yrifide %&k@ﬂsr t@l&ﬁ)ﬁetp?g'e %&w&&ff&rtﬁeeﬂstttﬂaeaaﬁersiﬁ(s’immoﬁ,' it
crypt ograph% uses, th encrié]e decrypt. a message Two

parties w SHi eﬁ%‘“"%”ﬁ“”@fﬁ%&ﬁﬁ‘@wr}f@y 1?59‘&'?‘%@ F?cfeélp o fhaﬂ‘&éc ey securgly fythy y
exchange tiepagaecisettiok eyver. Pddeiver-chuayares iy gicegiDegafiys; thapringer’s eberDedodded as

asymmet ri Gy, G 4RA2Q! 8 ga/ Coptd! 36 Reghitlon &%ﬁﬁpﬁlgtw KN Sreatdd 1 tsag& f At ©

mat hematically related In suc % hat any nessage enc usi ng one
key can orﬂ%“"%‘ég dscreipist e @ublis Rgadrrsblin pignatuteekey. @destasts ‘J’hé@fbgq%@yis thes t hen
publ i shed, repdidion datthe. ot her is kept private. The public key is used to
encrypt any nessage ;Bntended for the hol prlvate key.

encrypted using TS rFeE ey Syt ?@sagéﬁcét‘%%ﬁau&?fl? iy tB@SP%?’%&‘“‘ifs‘f ng t he
private IéeglacceTﬁGsecteWQfO{mMua@s\mwmose(fmrmteyldemwhange nmessages W thout first

having to exchanggef, SECHELHEY a publication, a record is created in the netpage registration

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

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

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

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

number of pens. A pen communicates with a printer via a radio frequency signal whenever it is within
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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 nmessage by decrypting the encrypted hash using the public key
and verifying the hash against the nggsage. If the signature is appended
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The second, iR dite,SBCret and is used when the printer is first registered
on the network. When the printer connects to the netpage network for the
first time after Atouehs pgppion inpprsonglp panés hapearogivertion eopiwhPrles flivvhat e key
pai r. |t tdassHbits sbhion &g ahihitbdbyameihde public key securely to the

When a previously unregistered pen is first registered, it is of limited use until it is linked

to & user. A registered but “un-owned” pen is only allowed to be used to request and fill in netpage
user and pen registration forms, to register a2 new user to which the new pen is automatically linked, or
to add a new pen to an existing user.

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

The netpage system supports the delivery of secure documents such as tickets and
coupons. The netpage printer includes a facility to print watermarks, but will only do so on request
from publishers who are suitably authorized. The publisher indicates its authority to print watermarks
in its certificate, which the printer is able to authenticate.

The “watermark™ printing process uses an alternative dither matrix in specified

*watermark™ regions of the page. Back-to-back pages contain mirror-image watermark regions which
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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 printer identity. Wen a user subscribes
to a publication, a record is created j,n the netpage registration server
dat abase authorizing the publisher to print the publication to the user's
def aul t pré¢omcde when printed pBei dithednagicksTised in déd end/ excto QegeEs Ntategaankt regionsaarr i nt er
via a pagede%@&eﬁ@fpr&d%ceaag%&ﬁéﬁg i Q V@hepﬁl'é;égﬁhg ) v1el&§@f€get1%pq ﬂe%edsoly%%q by the
publ i sher u5| ng the publisher's private signature page Sef ver
verifies, foush "Perfém‘i"gﬂ?%ratl on dat abase, that the publ i sher is authorized
to deliver the puhd efﬁausmmmatm&nﬁaﬂeﬁlﬁat@dnomethmao@aggeoxﬁﬁnueiae verifies
the signatyrg usl Bg: L ERYBL LSDRL S RUBLLG Koy, obtained from {he
publ i sher's "C& 11T Cat PR P CRHS PSSt i on dat abase. The net page
regi stration ser Yages @f@e@m@m@ue@t@ be @paéldsn}xrmmtmltmg nefpeeh capy ratheoms t o t he
dat abase, &anbéﬁngséﬁontlmﬁ@ver’ﬁlﬂ‘éﬁ@ﬂd&o@ﬁ;ﬁrmb B tdab AR fephbavireRERobfg: St ered to
the printer. 3.3 NETPAGE PEN SECURI T net page pen i s assigned a unique
identifier at ti AEYGEOHERYT He ORicd arreesed; a%”%*t?freéaminﬁce ‘F"éséﬁf“’%ngeeré‘Fmry in
t he pen andereftre tilvtuda @epRGR ghe@irsdhr wHidhOwas el wikat b asCregiditred pefetid 61
uni quel y ShelN€..RE0. QR 1 he netpa twor A net page pen can
"know' a nunﬁlﬁ}lﬂm\%l neetne gfg rStlmrtllnservelr anQCI%edlrﬂ'Tsn 1:181?£<can "know' a nunber of
pens. A pen com*rﬁﬁ’PltEfFSe@ed/WlthW Sacufﬁrnemgerdowmantdhq mdbient fanevepife fte rihsitigital
whenever I ty rechedfhd 1 g&nw%@&guﬁ@aé%he LARGADQRF 2 bdifre RbhALR s onfM iR B AeN and
printer are regi t ul arl ty[% xcl}ﬁ ge session keys. \Wenever the
T e

tered,
pen tr ans tgnecﬁf& d&‘f““ie’ﬁ Sec’f“ﬁ OBFFH dirgrtaieuely tP rexnt ki
encrypt ed msi_lqugn lePorappmdqsgﬂrsat&eems!swomt ke@ficatioh grintearl beideelopsl with\beilt- _
transmtt eig fde % v&ifﬁ?ﬁfoﬁ fafhlrp &k %? F&nt%?ﬁ-@ée&eﬂmk gc)émLte{ vefiti&lion P! nter it

knows, 1 ndexe printer I'D’ an stores a session key for every
pen it knows, %&Ydlebl}ﬂf H@r‘i"aFeBmlBEfF Hheh’é‘?f & PhotpRIPy @repaeuref iy antogtaBimge
capacity fs{aﬁse Sﬂﬁﬁ klﬂﬁly h’aﬂ}yﬂe a@i@ﬁiﬁ%ﬂ dbsthdly @&hsuad f&r@&ﬁl(_ﬁﬂnek&b’un@ﬁk x@nﬁca’uon

I t- tl f f
p(l?larsl t e:: ?Ce%nartlcg{lary usm a vemL.ls 1c|>n per?jl%lgoe sar X%ﬁt)e/r EYS ?fa ?‘%‘g@ wﬁ%%%‘%nygg@hlla%{sﬁgpge ot a

t hey don’ tHOkWGxR#yeaamhw@:tﬁmmesthen the printer determ nes whether it is
supposed tg95 KnoNokRErkBonThi s m ght be, for exanple, because the pen
bel ongs to a user who is registered to use the printer. If the printer is

meant to know t hi BeRtmBer sy &imt submifechbyi ysers fip debiypredsreligily toyforramhardless pen
regi strat i@ apreesaityechivéd bihfegfagd fle€kervefinltlis WAl hebsiNOWr tRPieReH then it

agrees w teru%Qtee dﬁ%@ryt o ignore

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 TRANSAGCTION (SET)

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

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

certificates containing their public signature keys. The certificate authority verifies a cardholder’s

registration details with the card issuer as appropriate, and verifies a merchant’s registration details
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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 printer and pen to use, and securely
transmts the session key to the print4Er. It also transmts a copy of the
session key encrypted wth the pen's key-exchange key. The printer stores
t he sessi owittkiby adqritee asrvpbrbnyiate Gealdinidets lnd rhdnabanestord Bpir regpaclivé privas Fighaurd he
encrypt ed i . I ’ i

i nternall y@?ﬁ%ﬁ%eﬁ%egtfg?%%%’ ren éh}glgbgggt%f ({%%gﬁigeﬁe %Rlﬁ %a%g%gér%ﬁlg’gﬁﬁau ersonate
a pen in tHECpHisHe ¢ BYrhateag Ist: gdge githentispfp (et botpig|the paspnentegipvadecr ypt t he
sessi on key transBT hds@st yoiybednopdidivide8] partibeiua ciiRIkOSldtaldd bR@ysSher ed pen
is first regqi tteer, idt ;'-1% %f Iim'tted u et.untih{ it.its |I£l{k§d to a user. A
regi st er ed™bU " uR-CRIEG" RSt AP APPSR FHD B S54PE°T KgRéYd and
fill in netepdigaes oyserveamd gipethe qalyoldt patss Uma pagrwosl hateanet wifi sshesuca@ssnew user to
whi ch the ggw pegetpadaithgymtically linked, or to add a new pen to an

exi sting user. The pen uses secret-key rather than public-key encryption
because of har dwHy 8 "HPRFFHTTRHT REMABHTERFAIW Y VI ACtt W PEraH for greacigpeOwRE
DOCUMENTS (Thehcretipigs inBFS peyMetttapadtit:s. t he delivery of secure documents such
as tickets and upons. The netpage printer includes fagility to print
et or mar ks, but i PRy -8 P BRTRB B Ry M Reb i Gor S

sui t abl y aBsckrey thosyeiem Fhen-psed] thedtiaretric mebd dsalteaiser s pslingisighpowd, topsisting piitinet

wat er Mar KSyaryidd phif osiG@ dad rb&@t. & fibeilioibii@ridtoh NGk nled b@&kiﬁnjﬁg% RNt 1 cate.
The "watermark” printing process uses an alternative dither matrix _in

speci fi ed *"REFEMHrdrk 2l4oRey; abh Righst cosh Ehedupgof bipmetne ysesl gly affectdbraartig 4f ai n

m rror-i meebivadres swathkauttegiatesaspetts athbe sNRAD91- SG 44 coi nci de when printed,
The dither matri %ﬁesﬁrH%gﬁgtoibQin?%ge 6 ngkeez S?ga)t%%\%ggto %c\%gteerrthr!:aurse%’s lin%glletlolp \%’ithar e
designed to produce aninterference e?é C en the regions are Viewed

t oget her, hehiresreeriytionsoki-riidis it drogirortisedynyirpeet dhesmple pentehect s

Si (rjn | ar f t ?ﬁ@bﬁ%ﬁéﬂ% (EEﬁlblé cz_lpﬂue{dh@%he isfmd tﬁltle'mtthe\ﬁis&%mleﬁﬁtym_ riﬂie‘g.o’kﬂe%nﬁl{ric%l y one
side o e , . a s |.os en age is, copi ,nhor mal neans.
Pages of s‘?ﬁrﬁﬁg‘ggﬁSt(‘?{i’gré“rf%’esre%%rﬁtr?&t\mtﬂbésecE’g?‘gtﬂ%ﬁﬁeﬁéref‘ﬁ%elgﬁt‘;—é‘i Srf’?‘ﬂtéﬂ)‘ﬁd% copy
nmechani sm algespgoralie chpiured So¢ tlinled 1418 @byod eThe TFIT Scariiisldon depistratios gipgesnds net pages
on net page;guaLe ROAL QLA S Rate m@%ﬁ.\g/ft:ggﬁ& HIBLS AT RrdiP G bk OGRer at ed as

part of e-commerce transactions. n
user's payment card information is also stored, giving the netpage registration server enough

information o act as the vser’s proxy in any SET payment transaction.

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

4.3 MICRO-PAYMENTS

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

When the user registers for e-commerce, a network account is established which

aggregates micro-payments. The user receives a statement on a regular basis, and can settle any

NPA091-5G




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-conti guously to prevent their prediction by opportunistic forgers, A
secure document verification pen can ke developed with built- in feedback
on verification failure, to support easy point-of-presentation docunent
veri fi cat | owsandthgsiabil halan@iutilipghe tahdardyafremmimdeckanisor t he user's phot ograph are
secure in a cr yptrf?quemne oooudt ERTE ex Lo ggég?gteysu@g.@\aw@%%ﬁ&@@g GR

ularly

obstacle to casual torgery |1 ne docu veritication partic

using a veWW*F%ﬁPW@W“%@ﬁ“*%?@#ﬂH@%ﬂaﬁm%%@@ﬁ"ﬂéﬁ%@S%ﬁm§®cur|ty where it is
needed, buaa4is stmhkmnﬂﬂ& entirely imune to forgerles 3.5 NON- REPUDI ATI ON
I n the netpage s§§_ n¢ orns subm tted K ﬁrs are del |veé ed reliably to
forms handl ers LIS BB TR R ARRCET SR a s Lo Rler s

is therefOMemhﬂp@@@ﬁm¢ﬁcﬁnmmnwﬁDﬁﬁenmsm&QSwwspmﬂu@mardehﬂw@@ywtﬁﬁabnnerce
payment s ngpdend dhQUaR m e &Y %ﬁm10n4§thg§c§%f;lle ReGaith eﬁ%%\;?ﬂé‘te Lontedf B Al SO

i mpossi bl e for the payee to repudi ate RCE MODEL 4.1
SECURE ELESTRAMME TRANSACTI ON ( SET) The netpage system uses the Secure

El ectronic Transabd Bfut (ofduk)ihr6046 ta@iageashidhie nd fusdr- &;&clﬁ@aw@&; thS ¥Siemdn SET,
havi ng been ed b sterCa .S or gani z ound paynent
cards] andhhis B SR Lamtne BRI FREF B Ry RofREbF N n g gl b
system i s fronependeaet caplog pige to thy peer %)‘flrﬂab‘tsbf!mms cduéﬂ?wgmj@edie useris BECY,

car dhol dergwaRf tIBHGRAME B> S088bvit 6 fc Mage @st&ﬁ@ B&ttﬂv&l@éd@o @pﬁé&%& tr¥is mﬂ are

issued with certificates containing their lic signature

certifi catEadHsEMpPidien P‘i%g“’r%{ﬁ%?aé‘H(fP‘a%ﬁm%mdﬁP@’dF”é‘Y Pcaw%ed&@%/%% Wi th
the card id®suer as appropriate, and verifies a nerchant's registration
e aPAOoL SH Rt IS BCOULLEY nARRPRY SRR CanRh IR Er S and
merchants store t e;? ective private sig gmlk gurely on their
conput er s.usegrd %@PRIH@O?J‘&SIHW“@ plrﬂéﬁ%@'sas S@QT@S’EF I@éﬁr 3{4r %@a‘tee@e uSPrERCNgeTR t 0
mutual |y  @pdriRidepiotif iR “fsglat&b@ratm@&dmsyqﬁgeoaa we@ag tHe QerpHdt R@&Eﬁ&@t e them
both to the %’¥ rg%ggt SﬁT has_not be g§ Led mnde partly
because caFdHdf HEF TS% i crelig ?“"’Rﬁ%/g“ G er T’?‘i“ £ ént?g‘“’é‘ fer ed

bur densonelhe higs 87 is thes obuwittedan se Wpedibk’ sapplivtiinn  car dhol der keys and

certi ficates on fuesgphiefon 4l Wre iltuidth 4RLASY oA G580 W Bieo RARSNOT D have

met with sonme success
user-specific state information without knowledge of the global identity of the user.

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

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

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

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

4.5 RESOURGE DESCRIPTIONS AND COPYRIGHT

A preferred embodiment of a resource description class diagram is shown in Figure 40,
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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 the pen, although at a hi gher cost.
The type of bionmetric used only affectys the capture of the bionetric, not
t he authorization aspects of the system The first step to being able to
nmake SET payment Bachdocient sicatiwt obfeaenay bedcsgiblyl tyrmet erinprenesbiree defveptivet page

regi stratiQp ®euMe 'Eiescr-ill;hblﬁ u&e&hm{%ﬁn Eble RhetaRRllcRbit @9 xﬁﬁb\é'x! &Qgﬁ@&) facfilf?dfte exanpl e
a bank, where the bionmetric can _be captured at the sane ne as the User's

i dent i ty | 0PI P dEFrothastrsheie Gor melie soatmainty St JFl Vi e

regi strat i sostaaBEasEResburda edriftion FlaRewSlO®DE). r ecord. The user's phot ograph
is also optionall p d and. record. The SET caf dhol der
registration pr ocerssgm?esdtescnp Onfna‘fldedmgnﬁg‘ El%eersI} ggu ?er? 35 Sy?t?/né E’mgtlmgr?'ature key

and cert i ftragderecopyrightdtey ﬁ@duﬂmﬁ totrights HaldesydsruserT prant angmbf Osntg!ay ment card

informatiof is ab@mm&ﬁ-@ﬁspﬁﬂéb@g t he netpage registration server enough
information to act as the user's proxy in any SET paynent transacti on When

the user event uaﬂcyﬂ%‘ﬁlﬁﬁ%ﬂ%@mf’%daépﬁ AR PHfred eErapgs ﬁﬁ%@fﬂé@ew&w@ﬁlﬁs by
exanpl e Dbythe sdged 9gend eniticpaOie asOpente prifi@y Mmd strid@s lisd & oS@fikdgkdtocbls &NS m ts

t he order and the bionetric data to the netpage
c!oﬁge%g &E? haﬁ)cﬁl ér Iﬁ]?erﬂg&!l vvlt? the n%f)age SyftFl

reglstratlo eserver veri € bionetric with respect to the
user identified EﬁPhtPIfféocpleﬁ ijhppratesiney FRsoRd ¢ likspenem diagrue i svhick ghe hotizongl pr oxy in

conpl et i NQihdiGiorSk hsed P& YRR Dt hdsABS AGH !uﬁr’zhe YhriiBal M RRAYMENT SprlfiR AR! Page
systemlncé{:ldes a mechanismfor mcro- rrents oallowtheﬁgs r to be
t

conveni en EWET G SHFBFE BY P AT 198 5 © T3 OB PR AR e for
copyi ng copryeskuging the dblge nithd @ity dhaingpibsindain pntiy gdtsttie tddlhoigstoeasiagieshed 0 be

rei mbur sed.f PurfBERIES: bl hilg Wha ot su‘jﬁ) ﬁgﬁle} Qfsr R ANBE méfzhéwusgﬁhg;oto@&g The

| att er depends on t provided to user. Wen
the user re@pidstegpge dopot %fef’(‘f‘dl’fﬁ'ésff'é‘)éen“%f:s H@ﬁ%rﬂk‘? gar@tﬂanﬁ{tshog apopHBIan R whi ch
aggr egat escestbsad P B Hptotocdine user receives a statenent on a regul ar

basi s, an an s NV NPA out st andi ng debit bal ance using the
standard Ssaf/rrentg'srfnesgﬁlpg?'}IDEmF%?&%é?vﬁﬁ'k account can be extended to

aggr egat e subscr Aptefeord dubediménoef apdrsirptenciaiwsty pwiticalls shovouih Bigat 60 ot her wi se be

presented to th Calnsd nu&nﬂerto? @sefs%:ﬁp sQJscrle (tid ¥y bé;iiUEﬁ!:al ﬁ&b‘fﬁgaﬁlﬂa R usé s%dltlon
TRANSACTI ONS

may be laid out differently, 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 printers via pointcast, but delivers shared content objects via multicast.

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

The page server uses the application ID and alias ID to obtain from the registration server
the corresponding user ID 60, the user’s selected printer ID 62 {which may be explicitly selected for
the application, or may be the user’s default printer}, and the application’s certificate.

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

identify a subscription 808.
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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 theguser's virtual "shopping cart". To
protect the user's privacy, however, the unique user ID 60 knowmn to the
net page system i Sheuwke eirveutbgredlotates dpingrs atd wigs instdiiee BDsiagd fogwargsrtesympd

di fferent &Q:ﬁbﬁo%éﬁﬂcﬁﬁin@fy%)! iS50S5 1of hOMnRATH holudOhL RlAhnt RYo4 RAGREBARRE | Y
accurul at ed behavioral _data. The netpage registration server i|nstead

mai nt ai ns BReSACPRATEES ¥4t i onshi p between a user and an application via
a uni que alias | Ruebretnfi ths REMPaliobatekipghd MBS 12 the aﬂﬁh@fi@l\fﬁfﬁltﬁrhﬁefdﬂc&l&t activates a
hyperlink tagged . wth the “reqgistered" attribute t net page e, server
asks the net pageofweegt?es?prp gcta?oé’ﬁlgs é’é‘?@g‘% PSSP teSh?ﬁ“eresatg g%csl“lés? e

appl i cat i omnle¢ted Badterstvingle televanigiagerseivire ifyayltichsd thelvaripus subseapf diciskaged|obje@b.  The
alias | D ig hd}picathPfebdLhutiQst bRV R bdeter3rs ARIPribCR oRRr thd ArpRAL | Cation
mai ntai ns state jnformation i ndexed by alias ID, and is able to retrieve
user - speci Pylicad chguaely #1d GroiNe 5k AP SORtek AN dBRE 2T heorbledp gppfats Bent i ty of
t he user. pragousypdiadistalbQmedtaintufes. Mhis alowis ke e REeIAd o Bdirchinflét€ ddcamand pri vat e
Signature |eYolle S8R Rl 1B MRSl o BudBRlGALLONS, Lo allowit to sign
application transacti ons on behal T 10 e user using only

appl i cat i oh2 specH¥RERUNRAGHMIONBROTOEEL assi st the systemin routing product

bar code (UPC) " RyR@kkds lbodiR6t biAhPR actiin Sr¥RELRLhoWE GHidR 48. favorite
application on behalf of the us pr oduct types. Each

er for any nunmber of
application is a%‘%”cﬁ‘ﬁ?ré&kéﬁarfmﬁ’?ﬁeé‘ib‘[}??‘ééﬁ? R5H Y5ing0 fogapnicatss de oS st em
mai nt ai NS @&#rest agEa@el plintad 160 b diha klick ddenttfRe the ppgel and aldemion i v ipdeer Theiminat | ow it

to credit zﬁr@ﬁgfmjs[hehf'gl &&%‘ﬁéndf?o&btfmf’;fseﬁ%nlle@ffan fdaQugh fees etc. An

appl i cation pfovider can be a p er o lé’erl odi cal subscribed content.
The system r ecolbfringedetgenessnathq P gy aggork gddrestdfithp @ageiearves pderdlipge d

%‘é g &%gtE [ gEae paﬁ:}ilgyrhlqiaﬁﬁslmlf\)lg e aw\f{@lgﬁamezfdy 861488 Gé(:ge Dthe PdPhab EBdnitPRtcratked
r erre e | nt a, resource
Bt ot i O sEte BIEs SR OUR e B o Tt e RPRgS fhedpgeh Syl

docunent dnetigontepdze gbjeect nmay be described by one or nore resource

descri ptions 8427, ReS0Ul e IR e Jait Je%?ﬁ HSGadaifeaBy e J P £a MBLAGRL @
el ement set, which is designed to facilitate
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 unigue hyperlink request I 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 1D, together with the requesting page server’s ID and
the hyperlink request ID.

The second page server sends the hyperlink request 1D} and application ID to the first page

server to obtain the corresponding user ID and printer ID 62. The first page server rejects the request
NPAD91-SG



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, printers and servers utilise a set
of defined protocols to cooperativelyghandl e user interaction with the
net page system Each protocol is illustrated by way of a sequence di agram
in which t#ithe horiligionqualt has dipreha iisdor Jidifeustedplicaionepr esent nessage fl ow and

the vertical di n@ﬂesée%d 'p%eléégeq aliogatés%gguﬁéﬁ%taﬂde%d pa %ﬁﬁf}o% Yhe hetw!
represented by a rectfoﬁgee cont ai ning the nane of fhe entity an a verti cal

col um r effreited pegedys PPicainddp e eqmpleterflopupnt tpify ?‘ﬁgdafah%e ehddnalin entity
exi sts, thﬁndslﬂ'fe@hgelﬂ&crh[ﬁloﬁIﬂ@tﬂﬂre@ﬁsnagﬂﬁ&hed line. During the time an entity

is active, the | L De S, shown. oub i ne. e .t he pr.otocol s
consi dered here Eﬂeeh rﬁntlfr gat e or ¢ ‘edsetarmg L S “ngé‘t% asﬁth & iBbneral |y
out short eege swn ingkydey rihegtrpmiaptjon I@eas@mswgmnnt focthp agpéication. Zhiprabiovectdd . 5. 1

SUBSCR! PT! ek ME R RETH - of2 6 S1R5 60 a0RAMN IB0i,@f @ subscription

delivery protocol_js shown in Figure 43. A large nunber of users nay
subscribe to a p&rieJuPE IHES A oS F‘Bﬁ*eEﬁcﬁ‘%W% atehuie iHTst themipe et I ai d out
di fferent | page ot semis Yoth the pa IDes intd IS pakdidicts apgtiadtien TDEND the CRRERDE seBlEN as
text objec i bi.ects. The bsc d r ot pc

her et or o ar fi8ack FRER B PE} Sponlil AHIRE I Bl @l 85 BT

poi nt cast , b erpliceten Neqnd the fveer & It ipelindep the gliys dR it thy mssmls@nt eaatb,q appldatéon,

applicati oamoﬁhg e aﬁ@u@hans@@fabhsﬁhﬁseLSPQJ@ftcebﬂi&t Br SO cdvidicrl for each
docunent f$$m an.. | D se en sends each document structure,

i ncl udi ng T¥s do@ﬁwn"ieﬁeﬁgﬂﬁmﬂgbémgggﬁlrl ptions, to the page server 10
responsi bl e for When doeudvents sgokeeulayeipdgt otinb edpagaaenj the pen ChrbiAl@&ated the OWN

appl I cat | offokdd fitnealeliGerhiPleL: Qﬁ{]su%keq&ems P g%&g%& %gé evant set of

mul ti cast channel nanmes s the nessa usi I'vate signature
key. The page se?@feqnnﬁg%gvﬂ{dﬁ@ea@ﬂpﬁé,a{spmpqn[gra?@ &PP@S@@%SW&@M% from
t he regi stﬁ)aiebggeseiefmﬁmemm“ﬁprrespondl ng user 1D 60, the user's selected

printer 1D 62 for the application, or
may be the user Wﬂeopea %ﬁ%’f ?“g)ﬁﬁfé’f‘ﬁe &Bﬁcﬁﬁt“’?ﬁég&%ﬁﬁdlb@é‘i‘e RagF L EE‘Erd’f TPt e. The
appl i cat i owhich impay dinfeptiszbe 581 if owgthe frekepatgecs ersseringtie rdenitfinput demenriss age

si gnature. teghadsﬁaﬂ@pag@srewap&n&%qmtottget&@ﬁel& @&g@m@t' on server fails if
the application |D and alias I D don't together ntify a subscription
808. N PA091- SG ﬁ_ger 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 unses the user’s accumulated handwriting model 822
to interpret the strokes as handwritten text. Once it has converted the strokes to text, the registration
server returns the text to the requesting page server. The page server appends the text to the text value
of the text field.
5.4 SIGNATURE VERIFICATION PROTOCOL

Assuming the input element whose 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
application ID 64 associated with the form of which the signature field is part, as well as the form ID
56 and the current data content of the form. The registration server identifies the user corresponding

to the pen, and uses the user’s dynamic signature biometric 818 to verify the strokes as the user’s
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The page server then all ocates docunent and page instance |IDs and forwards
t he 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 nulticasts the various subsets of the shared objects on the
previously sel ected nulticast channel s, Both page servers and printers
nmoni tor the appropriate nulticast channels and receive their required
cont ent obj§igetns. Onfhiglpes asridied thesignatbleghd regiguain lsategusedrbe application dI§4 and pei nt cast
docunent  siy 4G} Mk the Ja&% a Idcmefe‘ spteaﬁc RREESAERNIES i asggmg%gpd | B yfocunent s

to their databases, it allows printers print cunents. 5.2
HYPERLI NK %@Ww?tmobm amd E?F‘%?Sé'%ﬁr‘@&a ewemt?rﬁlﬁfeqeﬁmapwﬁéwr iThk

activat i onpaps @hveCBdignk the FHAMAMSighakirerth Gid ki@nathDe fi VWA sobs thkSiocifibd f6#Bs s Net page
with a net age pen, t he pen conmunicates the click to the nearest netpage
printer 601, The click identifies the page and a |ocation on the page. The
printer alreadyThndgitsl sifvatute[ndddiesgothe gliae Ilh 6h off tho errtedpending rpser.CFhseativwom
protocol . JQ& il iaflre RSl PcRCHanatilcgd the DNS, the network address of the
page server 10a hand] i ng t he ;r)artl cul ar page I D 50. The address nay

al ready be®Pn it EORMBYRMISSIONARETOROL, has recently interacted wth the sane
page. The print ert\ptelfeaadénﬂjb&\ﬂérdeaIthelsﬁ@iﬂssioﬁ)proiotcﬁm@mm}h@tﬂrs | D 62, the page
ID and click logation to the e server ag eryer Ioadst e page
description 5 |denrfn| chfmf)l Oc%“ﬁso Qa ge Zh zﬁg ag?nm?tnﬂzs oA S HTRRTG

el ement's @ﬁnﬁ‘é%ﬁwﬁﬂa‘ﬂs}wmﬁemﬂpmﬂe aﬁdlwl n. Assuming the rel evant input

element is a hymaéém@felfm 1 %&?&hnﬂ%&ﬁmﬁ;ﬁ'&n\é% ther, @bl Rt he
associ at ed agg]a t| Sn lag?s864 arféﬁﬂ;l nek : egteermﬁyneslgag\l\:/l ae he DNS,

the networ¥ Rpligatipn 71 itedfermdh o8 é?%er"“ﬁ‘a’é faiggniet &f Bl debs on 71.
The page semventaiusas s,lgﬂamre;fenls |ton 6 appticatift \anﬁr.-s tdek o0 kaapnp die Bigs 0ses | D 60

fromthe t 4ni que
hyper i nk Jrsgglhtg&s%'ﬁf %ngf%sggﬁéﬁ% d}gl:ltc}s':3 {f};}ﬁg}’ ﬁlr%é:grfjés n%g%hl% yperl i nk
request clBAsSEHREESEMTS shown in Figure 44. The hyperl ink request records
the | Ds ofsghe reauwassibioaveRFPRyT8cdly i Nnter, and identifies the clicked

hyperlink instancge server then sends its own server |D 53,
the hyperlink re%@ggefreqzeﬂlbogﬂafjf’%@"‘P’i‘lﬁﬁ%"nIpEY“FBtW‘?‘i‘ig"l SPETI R EEFRA The

appl i cation produces-canmespoicendo bumpdtorarisionsthiaf e tagabi{fiphias agpliarers peci f i ¢
logic, and,..obf a qspuahsﬂ&cm&k e M&%@%ﬁ%;rdﬁ 541&3 Lt dehgpy sends
the document to the page server responsi ' h ocurrent S newy
al | ocat ed ‘1°E3““S’E‘?I§é¥ FREYISRRsnaY Hlé"tre@@@@%ff?’ﬁ&e plerde the prpvider pifhepsgier. t he

hyper i nk requesthel Hpperilt@cqEQEINSL D AGE teSRALY € o HE BlEnids L clYPRI b krdeequest | D

and appl i Ca})ﬂcgtl%n lpl%v}dg' 7{)? E:.gf La&‘?.‘ﬁant?%%e 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,

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 ID to identify the printer, and sends the credit on to the relevant registration server
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server to obtain the corresponding user ID and printer ID 62. The first
page server rejects the request NPA091-SG 49 if the hyperlink request has
expired or is for a different application. The second page server allocates
docunent instance and page IDs 50, returns the newy allocated page IDs to
the application, adds the conplete docunent to its own database, and
finally sends the page descriptions to the requesting printer. The
hyperlink instance may include a neaningful transaction ID 55, in which
case the first page server includes the transaction ID in the nessage sent
to the application. This allows the application to establish a
transactioh%ﬁpewmﬁﬁﬂpdmgﬂpéﬁmnmbﬂmbhemhymmﬁﬁﬁwﬂona@mﬂMthmmmvﬁﬁmahemmyperIink
requires agiyser alias, i.e. its "alias required" attribute is set, then the
first page server sends both the pen ID 61 and the hyperlink's appllcatlon
ID 64 to the regil& PP FRPLSE Y @rovider ist epligfaihg mpfified oof jﬂi?s‘fiequﬁe‘)fu@%rtargeb

COr I espondipplipaticd ptoRiderpad th: Blidkti broditid of thei@entilyiofithie dolkefppiidn@fpRidi Ng to the

applicati og ID angw Qgpms I“anllt includes the alias IDin the nessage
sent to the application, AL oW ng the application to establish a

user-speci®ic coREnEMECHANICS t he hyperlink activation. 5.3 HANDWRI TI NG
RECOGNI TI ON' PROT QXgCind N3 SRk SRE 9%@16\% Qen&h[yo&ﬁglﬂ{éd@y&?&&é’eg&né& { fp@ net page

pen, the pen communicates the stroke to the nearest netpage printér. The
stroke i deftides *’e‘?“%%l%s@}ée formept 4 Plgsticmeping fhavingeplls 10 Hefinge ppinisriorseiesnar ds t he
pen | D 61,1048 nﬁ\Mhn@t‘.l:lb ﬁetnebmﬂmlaaﬁz'rhetplaletopa@as hllapéaloa&ﬁhmtyrnﬁ.kﬁemaﬂa end 0 the

page ser Vefog ]08 1'.[15916 1'd§ l‘}fﬁm\gﬁézslgree{:t @457 %ses\r/%ugalzi t(ln 91%‘ o ots1te enQ qg{ otd Scription

5 identifie erm nes €l enen %one 58,
if any, t H@U%ltgrlékéw w@rl%le@lsv of Apyuldadiptagtics, lyed i @h@dérnm sq:nnpmspaeetnemﬂtal is a

text fi el tin 868 to Erﬁ@le HRGR: B3N saa&@@mémmﬁo@kmmnthghéu f@Xtnelchyel d' S
digital @7%% eriod inactivity in the zone of the text field,

t he page s 0P Op CI? PyPstapielly sHEoupe ika 7 14t pidhechonting W0Rgnd 2
regi str at i mejecsing pogtion 110 fwiich projbeey faclefrad ihe main bhxe 109egd Sts m&hm@moﬁe@mﬁaﬁg

identifi eséotll?ﬁ el i BE rwgﬁspﬂl?qgglg hIngmé h@Q RE%G4i0 &1 y?lgsls BihunteH% ind> the

accumul at e han writing node to interpret the stro €S as handwitten
t ext. OncePrfitctipgprertiop rWé ite) the hewsigy FA3Kesew tb'e%dék’@ suprdyadipgeagiapgrivestlil Hhon ser ver

returns t hge doeeft101 ge hmgerdea;éeasaelarﬁgtapaﬁ%ms&maﬁoludﬁgeor&%ﬁd@%%@m@a@endS t he

text to t xt val ue the t 5.4 SI GNATURE VERI FI CATI ON
PROTOCOL ﬁggﬁemﬂde %‘”‘?"ﬁg{?ﬂs rélf“évﬁ@?ﬁo ew?i%éfg‘%ﬁ%e FHEL®E oke intersects is a
signature field BBQ)mmtntvé witlya the coer @ is altf-calppend $EDHES et a ek @CBO17T ke

si gnature afn{eﬁlaqlzsls%sghﬁ@l ed'oﬁlﬁle ﬂéI P& 118 RE's fafaﬂl,ﬂﬁ liﬁqgﬁlglln}éhtdyﬂlé t@;% he pZOI’le of

the signature field, e _server send e pen 1 and endi ng
st rokes t(fe’ﬂh%f?réﬁ?dsap‘raﬁ’fl? “i’f 8% ver 11 for verificati on. It al so sends the

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, Fither 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 123
is secured to the pen top 1035 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 {it within the cam slot 126, On rotation of the cam
barrel 1235, the slider blocks 123 or 124 move relative to each other to project either the pen nib 119
or stylus nib 121 out through the hole 122 in the metal end piece 114. The pen 101 has three states of
operation. By turning the top 105 through 90° steps, the three states are:

. Stylus 120 nib 121 out;
. Ink cartridge 118 nib 119 out; and
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application ID 64 associated with the formof 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

t he user's NPA091-SG 50 signature. Once it has verified the signature, the
regi stration server uses the application ID 64 and user D 60 to identify
the user's application-specific private signature key. It then uses the key
to generate a digital signature of the formdata, and returns the digital
signature to the requesting page server. The page server assigns the

di gi tal signat urkeithe nkirgtrgdiggii8bibd & dui o dylesnd0 sibid cvhe associated form s
status to frozep. secl;hheﬂéilf@jst b, éh&ﬂ@h%%a@&lomséecﬁasgb@aoamcﬁ%ts' ngﬁhpf the

correspondi ng user. This al lows a single formto capture e users'

si gnat ur eshousnes 0z Apae B iiP<iEoN® Wﬁaﬁdﬁﬁgflélr f"éﬁf“"éﬁ“\!ﬁ’dﬂ‘?“ﬁ’éﬁ% 92 a form
subm ssi ONfoPPrAt@icDbnd the SBBWN A fndgé Giidop 1306 ploAldd nSoRed ESthed¥RocRE BENBCRV I @ A

f orm hyper k _activa thus, foll o ef i ned N Secti on
500wy b 120 St LR plabon o el R [ BRRRE o aof BBt Thk

the hyper | foateneycehipial, mémh plydses greRIS mavsmilgr atl(h%F perijer, g@hacentrollg@hip @34tﬂqre

appl i cat i QRnebhing® bsRaitRB R 127 161N &n bRLEbLE 136 ((ARE1 EOE mEMdd €RE: pHal8 sgoNt ent  of
the form If t form contai ns any signature fields, then the application

verifies eHbH ‘E%‘é""ﬁyl%ﬁ’tdrpé‘@f‘itsri’@ l%frféed&ﬂma%mq r B‘Bfa°eaf’§§ GFETIYE BePSH PR the
cor r espondinagy selisgfi IBAIPogirgn@tyvies momiattahermmgmédmeonamsé@acpﬂﬁdmmglzgw tificate

from the ﬁaﬁ %‘ﬁ{aé&& iﬁ%h?e%r etﬁougrt%d m%’xm theCcOa\I{M) Sll l%l JE 'tA‘YnnaM%Pcﬁnnec S 10

preferred e conm SSi on paynent  pr ot own |neF|gure
47. 1 n an bteEnivnercs? exlihy omberd 125 éé%eeé(ﬁdre@@mﬁbbé’ﬁt@n’sw?m‘ywlen@awabl e from

an appl i cadak@ r125 arc@ﬂfaca@ﬁh th@baaerp u&kaug N inddBtiof khatdiratchil 24090 Bountel MRSARL | ONS and
sal es. Comm s onm SSi ons al so be

si on
payabl e f rSS?%“ I}EJHEP? ?ﬁ% ]et“if %EB@?%@H%%YI&P REHoR Thrsgsond ﬂfﬁécﬁﬁ)ger i nk
request | RlssZwongs asguretl GEPAEE mdmﬁh@éplmodm@mm $@ideevtiog dighlatenferitomat b t ar get
appli cat | Qi SEEEnEAR: bfysdz0 SFRfeGARNNIS Plast ngadsfg%sg PR GALLGA, Provi der

70b (i . (gub |sher and ~ fromthe sourc Ication provi to the
printer pr thepree Yeipe gentiedyig diejsufes W?@Eéib\ﬂé%‘ﬂtsﬁ’ s gipdet- TR r equest
ID fromt rmotpa@e 1&%\% 1 e e 1R NEeD 18y Pekdabdits (st shdwhPinod@l by &b Qifler S
descri bed |n ?gtl , 9 2. When the target application needs to credit the
source appﬁ I cation pI’OVI der, .it sends the application provider credit to

t he ori gi nal pagléubb@rgvepadStlélge@Héi argiptoid¢dhiewdndsple dnid AR8 efalipuiesding] IR toThe page
Server Uusegsd Q@piﬂy ﬁ@ﬁén'lﬂk ax{dqgl)ul@§£lsd JRIIIdQszJCQF m2|f£ry:hﬁph1§ the PAHHOY & 2 BJetl cation,

and sends the credit on to rel evant registration server 1%gt oget her
with the 642 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
circuitry includes a buffer arranged to store digital ink data for approximately 12 minutes of the pen
motion on the surface) and can be transmitted later.

The controller chip 134 is mounted on the second flex PCB 129 in the pen 101. Figure 10
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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. 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, and sends the credit on to the relevant registration
server N PA091-SG 51 together with thg printer ID. The registration server
credits the corresponding printer provider account 814. The source

appl i cat i ol aplogsdiagesm illustrasipg inaneeel detgil hoarpHiteatde effthetchracolled it 13¢yFigyfe W0hlso t ar get

appl i cat i oghow@g&es@mmn@a@qmﬁab%mpﬁssna@ﬁn Imaf Qi éék{éoﬂﬂb tpefmtca@f s'taQI@ﬂEthYt’) &Eni he
source application_provid 6. MECHANI CS

Ref erring YomeiguteEl 3. t&ﬁ’a‘ fyoe Ste‘l’fér Iﬁé’nm g’l@‘h@? "ES’(CF V“Wé%ll"@ﬁa‘iee‘d“ by r ef erence
nuneral 101, i nd'hejﬁlﬁs:oﬁrohﬁltﬁlp ne4 helRdes A cbﬂ&elhﬁg)jsrnaeaf)r B5PBwRSlé esbledid di ng
havi ng wal ni n inte for ungin en
conponent séX%hF& on§£ etwee'% plﬂnscmis ﬂ{%e erat | ocn pr%%%tlas%incm iH—’t e%a Ep%%é;e end
106 of t heD%Mslﬁﬁ gre 252 mclpdeéem anﬁlpattrslgzml@mvemwr is amlquso swray thelantlog t he

opposi te efghalddéh i forle\@nsohAUSEOY 1402 o difft@sigVer 107 is al so of noul ded
pl astics, and is forned from sem-tran arent material in order to enable

the user to view fHB?& K105 HfeFha? [ UHEEEE FPERFRSY Hé2 MO J@PHE102. The
cover  107connglithe sndbaseband pignit 15808 al\dﬂlmhldei,tbﬁiﬁeﬁﬁctehﬁﬂhhbé MuihipadResick he end
108 of the,hoslng ci!r%’t 1@5‘%:1 re%n%% dlﬁ‘&ct&?'i%s'c%e&%t% m’“an% rgl ects back
fromthe main part In a correspon 11 formed in
the walls 103 of Tb%@ﬂﬁ@wlmgfewzm Aantwlaed ém@ﬁﬂma@nﬂamﬁowmaqtf@@ thehi nd the

proj ecti ngsumwacm- ;&ag@ ,seumrtlku BokiRe tRabsd gagsorlﬁlztom&ﬁrlawcgﬁ%ﬁaﬁiﬁﬁ;&a

surroundi ng an %ert ’ gA on J;e cover re arranged tQ receive a
metal end piéed aﬁ%fsus PHGEdP e%oﬁ%?f’fﬂllcarli‘@“ ?8 hFESEY ST PEst Sthe et al
end pi ece hddmi-mriprgmpe &ldPMHE)ererbbiresd RIRC pacessor. dge repl acenent. Al so
mounted within thg GAVEL, 1193 kit usx{semvg,o L&;poﬁe ALY c&a]s&ﬁ@ é&lﬁo@ﬁ 133 hex PCB

117. The antenna 112 is al so nounted on e status LED
116 is noutfdpdgrenitiaty Bppepfenioniteripg d%é‘zshf%qmogolda a%ﬂ FL2ZEB AR {A8sardi 1 i ty.
The pen C&ﬁte@ﬁt&fﬁh@n@@&oﬂ&tﬂiﬁrkﬂl@%ﬁf&é RINBUidpbrid@ks (RFCirRRN 59u3d RESesduald@RAndTBI Ki NG
stylus. An_ink 1?@” ecraoglidgdﬁnglgse ar§ie h nib 119 and a stylus 120 with styl us
nib 121 are mount ed - si ge de the housing 102. Either the ink
cartridge nib 11@11@)@&8611@1199{ ylm%lkﬁlbpﬂs@lc@hfﬁucthea Froughrodhed \wa Mitspdhitough

open end 1@gugfic t:blg %haéndqmesmb@&& alaa%er @Wtéic&léa{&"[oﬁobq;ad} heoRRGyE, GP 105.
Respectlve sllder | ocks 123 and 124 are nmounted to the ink cartrldge 118

and st yl usNeeagshl2ad ety & Ym Wkt gebl HoiDtmaseriepsgy fopingbes Cameradyts®'ed to t he
pen top 10EEE Traapetioat momeoa-mdc Révias) el 41, et af Janvbdye@n@nvhith is Therp&asa bar r el
125

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 controiler 134 via the power manager 151 on a pen-down
event.

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

In an alternative embodiment, the pen incorporates an Infrared Data Association (IrDA)
interface for short-range communication with a base station or netpage printer.

In a further embodiment, the pen 101 includes a pair of orthogonal accelerometers
mounted in the normal plane of the pen 101 axis, The accelerometers 190 are shown in Figures ¢ and

10 in ghost outline.
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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 earn 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 operation. By turning the top
105 through 90 steps, the three states are: Stylus 120 nib 121 out; Ink
cartridge 118 nib 119 out; and NPA091-3G 52 Neither ink cartridge 118 nib
119 out nor stylus 120 nib 121 out. A second flex PCB 129, is nounted on an
el ectroni cs chas3hspraggond| tehacsilargnaierst darbies tthie emtpdiveit o 12 @20 101he ssecond f | ex
PCB 129 nopaof withbul @fefeacreeaisukﬁaolﬁén faf aIRGRY b RGtioh &@J@%@Qm[,@autaﬁdﬁgp for

projection onto the surface. An inmagé sensor 132 is provid nmount ed on the
second f| eR°Pegh IOT‘?@P oL s et Yy aFé‘fJFcéEft‘%FEf"*ﬁ‘ E‘H‘Fraﬂtlaindﬁ“’*tf"aﬁ? REEeEr f ace.

The secondFdr bﬁmpPGBhé&&ca& £merrmd:tﬂt:ﬁnp&t dlaithiFe.g.f Icﬁﬂhkﬁﬂl&)ttoﬁ}hh@ tHe3ag, IDWHI ch

i ncl udes a ter ceiver ntroller chip 134 for
control i nég!lchoaocea]é“éntqiago‘ﬁ of eao empfg e tcandﬁe&p 1de%ff‘68 ‘ggl “T5"6r med from

moul ded cl ear pl &bt @Cetéf)fatlgil ﬂ@asm\ﬂ# bhihq aP‘hbeQB‘V'éFH 40lY ofathel xpndjy atosiomnis | nf r ar ed

beam ont 0 #RGaSifhE6FccAD dmk RORIINER 3n infBASSuORIGHNEposiiliRge Ssensor 132, Power
supply wires 136 connect the ¢ ﬂ%‘onents on the 'second flex PCB 129 to

battery contacts E7WAHPEH RFETEU TGP ORf FOYhET R AftBaPsEPos P8 5

term nal 138kecod rdolagdt Athtnld poditivh tidegyatiow fb@dlges kadrs @ntlle tdied @awlehadal el 125.
A three vo r in th am b el 125 in
cont ot wi i FREREBRAR BDbA ffusby oo Sfubllf of 1810RE ot RELh St <

nmount ed ab‘tﬁﬂﬁn“iaﬁelss@@cond flex PCB 129 to enable recharging of the battery
139 vi a i nguct i onerrABEPRRERDEsdHIONPCB 129 al so nounts an infrared LED 143
and |nfrarﬁi pho[:odl 0 144 for detecting displacenent in the cam barrel
125 when h RETERNACHANS®0 or the ink cartri dge 118 is used for
writing, in ordefThdwrtesdizitoentdl negiad swmilpringt 400 s shéwrl iy dembled h@[gﬁl@ 1applied to

t he surfac h 121 _.Th ode 144
detects | |Iﬁ1ﬁ9¥?¢%§%°§§&e %{piéﬁ)%ﬁ%usg%)ﬂpr e? fy1/2 Pfém & (no ﬁn[?e%nes\/éqa? 61éﬁtaed on the
slider bl ®ewrsinFpgreyhaniiza. I‘Rlﬁ@?t?eﬁrffalglrtu)@epmﬂsm]m@e panet 604 Passinethyongivtheded

towar ds t h@pefd pdld8ngdfes 600 @nd W38 ShiBigorhOb il Res 8 StleStlsinBitdnBREIN Gy LllGaReRy 101, and
top 105 al Sﬁ]éuﬁp%gdes a cli p 142 for clipping the pen 101 to a pocket. 6.2
PEN CONTRQY! pen 101 is arranged to determne the position of its nib
(stylus nib 121 én integhel Wadingrasseigely 608 dpplied 9 jirib yf dlwepeliinp gne ddge dfkahipriftear ed
The T boat i Sike e o oiEreitite Bl Tpde bl pelull okl ilindle s b boul 00" €9

cal cul at e 9opancg6d$ whichsapfange fjgthickyipss frmp pnesheet i severpimdred shertycat i on t ab

utilising opticsTi3SpiatdblcGadartidgt 857, GhbwR il Bidure TH ouflo biitDihé BlplcRdl Rint

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 shests).

Referring to Figure 12, the motorized media pick-up roller assembly 626 pushes the top
sheet directly from the media tray past a paper sensor on the first print engine 602 into the duplexed
Memjet™ printhead assembly. The two Memjet™ print engines 602 and 603 are mounted in an
opposing in-line sequential configuration along the straight paper path. The paper 604 is drawn into
the first print engine 602 by integral, powered pick-up rollers 626. The position and size of the paper
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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 conputing 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 buffered within the pen 101 (the pen 101
circuitry includes a buffer arranged t;9 store digital ink data for
approximately 12 mnutes of the pen notion on the surface) and can be
transm tt eP4lineesed afthel esd privsng enmmehdep Fik@dve isprintodisimedneowshit theidsleannd f | ex
PCB 129 i nint Mertddi§Rssbtime i gure 10 N PA091-5G 53 is a bl ock diagram
illustrating in npre detail the architecture of the controller chip 134.
Figure 10 al so ShoRmeer c&rtesstinn Mpmissn Srigiengiisd ORtrquglh sy sfpowprbexitipilie sensor
132, the twieele Qlligred Stoﬂg t]lS s&@ Bapér, pathf) @vhlciR acti abdindtmh ABbIriad bl Thast, spikhie | R

force sensar LED 143, orce sensor ot od e 144.

control | er Ohcﬁls Conffé I%“(ﬁ‘ o S"é‘race ° 17 ??dceegrr’]’(‘iélggt mip g Seclgﬂ‘lgMirB%t enabl es

t he exchamgeen@rhe@éta bet ween corrponents of the controller chip 134. Flash
menory 147 and apgrfindBrighBAM atd s dfcha Mphé;]&lﬁldﬂ%d%ﬁ{kﬁ}% e%?iﬁés%?ﬂ' gi tal

converter 149 is arranged to convert ‘the analog signa orce
sensor photddibiae ﬂf&&ldfrassam'ar 815t Bie panterhigee pagss Gefrseies roorsd rrikervtes] pdce 152
Ib nter Lac SSG’MMth a ﬁh&slsﬁ@g&oﬂ@ @ﬁﬂhotﬂa? Aovable Eﬂ@-ﬁiﬁfﬁ@ik?/ Wheels Qxﬁﬁﬁxfoﬁlﬁﬂtﬁ{] aol:&ﬁ and
ase ban ui,t..154 are to inter ace Wwth the chip 133
whi ch i nct lﬁd“ghgel e Val?le ‘"”{?‘3/&'?ue aésgm lﬁg mrog%teéintgtaour'e SRE ‘F{&“&f%ttag{‘fg ¥56
connect ed transppitad fafrw@rm antetface, withivhe paymted oklf BHYvip eodysotionlf s cemghtftiries and
decodes | agatdibtslpbierd hiOPLRES fromthe surface via the i mge sensor 132,
nonitors the force sensor phot odi ode controls the LEDs 116, 131 and

143, and handl es '$hH8Pe WP%?hégée“}b&*dWé CE’B‘WﬁLﬂﬁla(Pé‘F‘FIHrPOQ}?“éa’%@gr%?Hi proinnscei ver
153. It i scosplingreod b ghup @upblg o GELf¢m ehé@ﬂddmhdgee@erms@ursp@mdass& plocessor .

105 Pracenngn, s aflhdl Lakyk SR Chiof GIMAN SR’ RUPEEH HSRnERBL O O

153 and baseband circul e sensor ace Trash menory
147 and 515PREdriR\glup rgech it af eperingrah the fort. ﬁ’wamsﬁgtneld@gﬁm@ ohingputeh®hc®  Anal og

RF co gpgneaag ﬁtat{haFtoQ&erlﬁeitHl t)ra&(ét&n@ﬁﬂge?!ﬁt HRFAP IhAN R 206k thd @5&%&1 @Zﬁilg ity i’ﬂ ECD
rovided i e.separate chi € sensor is X i xe

Fs uch a se‘ﬁg‘@{& s %P‘Ef’d‘ifﬁ?f?f H gq‘t\?g‘fl?‘ﬂélﬁ?‘{gg%‘% é"%tc‘{;! Fhﬁr’i‘i‘offle‘éﬁ & Bomand i s

descri bed springaclpa e pssiybly etnakfiwarelylstap'ﬂld‘@bmmmg\beﬁkdssﬂn@camyR Nagayoshi ,

and M Ozaki, "A m%@& &)]I4)£§Jses|1;[i) %l&e%geq as§8£ﬁ39573f %hfsweﬁ%%saﬁgdec %‘@errer a

Systent, |EEE Transactions on El ectTonic Devices 1,
January 20t0icel g omthe §ont sidk e iamdly firgh gheatiopa dogurpea® asibin sapropipd ‘h"Wa HltOI R

filter. the binding assembly 605,
7.2 PRINTER CONTROLLER ARCHITECTURE

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

The controlling processor handles cormmunication with the network 19 and with local
wireless netpage pens 101, senses the help button 617, controls the user interface LEDs 613-616, and
feeds and synchronizes the RIP IXSPs 757 and print engine controllers 760. It consists of a medium-
performance general-purpose microprocessor. The controlling processor 750 communicates with the
print engine controllers 760 via a high-speed serial bus 659.

The RIP DSPs rasterize and compress page descriptions to the netpage printer’s
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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
unlicensed 2.4GH industrial, scientific and nedical (ISM band, and uses
frequency hopping and collision detectjon to provide interference-free
communi cation. In an alternative enbodinent, the pen incorporates an

I nfrared Damaretsbmed ftnabiadhlpriDApging setterfrersmndsodithets eudt prina pge imagesToiig cat i on
Wi th a basg,stal M@@c@xmﬁ&a A9 iRl A c. aéok}er%o%&g@m%ma a5k p pe pen
101 includes a pair of orthogonal accel eronet nount’e nor mal

pl ane of t%é‘nia‘ié’ﬁ‘“’ilﬁ’}lpwp%hSlth%faéEeé‘esF@I“W]éfs 190 are shown in Figures 9
anolbI 10 IE ghost TIiH.lﬁlisteﬂﬁrmt N%Mah UbntRfEerSA0a JoARIP ] Bhyt Rihsfdft a‘hﬂﬂmﬁ%@s@?@r ometers
enables this e t he pen. tqQ sense t hout reference to
surface | OCHtI¢ cﬁnjf"ggglw‘%% Sﬂ\ﬂft?{éﬁﬁ%%g%%‘g%eb"%c (M)q‘ﬁ’ danpl ed at a | ower
rate. Each | ocat ifhﬁrprmagcohﬁllerésrﬂaslhamdrsd@%tﬁoﬂythaspfmb]eéazrtbomfthelm:tce:lscegﬁo rat her

R A N R A A T R
| ocation tag wi tﬁ]i‘eti’f?cﬁséor%P‘éngB? 73X heed dwﬁﬂﬂm@%%mnp@ﬁws aﬁaalse@ter ymrffabmu fy the

i nput el enBBtnd bhieBana Cicc B4Rkt DR pRARUsBEe BbIREARICEES. AhQsEREompdBueach of
e anan e Al 858 QS Sl I SHEBASS el B DEIBETE b BB o 7B U T "

i nst ant aneous vel'ocit St'aff t he
st roke i s nsbitorkdptorfmae merdyley52p élsaama%sn}se sdtagoprteys atléw the aetwcsk rketiartebe

cal cul at e0ged.LReHIs RASHEAFR e tsssoand A SR GBI AN 657 gltbe sensed

accel eration, acceleroneters t_/y |car?l have hi gh resolution, the tine
duration oft-ciipsThe g enging sontighersAq0 arp prgyided inyse SMfe. is short. 7 NETPAGE

PRI NTER DESCRl PTAG}shet}? oﬂ.ndRFHrI?\rﬁﬁﬁ'atMaﬂiﬂﬁM (33 &B@rdﬁﬂéd,leﬁomﬂr()mdiﬂglmﬁﬁﬁg@et page
waIIprlntenr QL n e ri nts netpages
on Letter/ K4 S] ztg ?ﬁl aéldﬁ onéﬁy(?ﬁcﬁag%eaag‘ﬁé'n ?%ﬁ 78? Iﬁ?‘})%enwg(s 602 and
603, as dhiowet ifterfafss ipgindes? O3 HaJﬁdnS;LIziﬂmd Ftbert@@sﬂﬁcmab?alﬂgﬂmnsﬁépﬁmop@tsh with
the paper B4 RRSs kAl MRS, then: S B&)@F&gratﬁﬂh'cgtulagfégbﬂ%ﬁ§uﬁ%v@@an1603 whi ch

print both sjdes of a_sheet simultaneous color and wth full
bl eed. An YFieEdroa) o WS hosseuenhrsg! Wcﬁb‘ﬁl‘lﬂ%@% & eplgrogh a%Tong one
edge of eanh 1fBartEHhersdndetB and| USBAM. WJEEE 130 (Bikwar)e addovatifie cpEgMi Gbtse Sheet

when pr essn%gvoﬁtggiiﬂl&}acés.t If a;l- rﬂtane? E&%&cﬁ& 1% auilgb% 01[13 91‘6:] qgcal network, then the local
network interface can be used as the netpage network interface.

The radio transceiver 753 communicates in the unlicensed 900MHz band normally used
by cordless telephones, or alternatively in the unlicensed 2.4GHz industrial, scientific and medicat
(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 alterative
embodiment, the printer uses the IrDA interface for short-range communication with suitably
configured netpage pens.

7.21 RASTERIZATION AND PRINTING

Once the main processor 750 has received and verified the document’s page layouts and
page objects, it runs the appropriate RIP software on the DSPs 757,

The DSPs 757 rasterize each page description and compress the rasterized page image.

The main processor stores each compressed page image in memory. The simplest way to load-balance
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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 printheads to prevent ingress of mcro
particles into the Menjetl M printheads,;350 which mght otherwi se clog the
printhead nozzles. By incorporating the air filter within the cartridge,

t he oper andlakalPSHsif to lepfach R8P faptprize p sdpgrate pfge Clihe PBIs\cad dlmdye bk kept Huyssinkd f e of
the cartrigQ@itrahmbd l&fﬁéﬂér&éd quagcausm gentmu Leysmrgdq&aa&mb Irfais RfaREHGEy 10t h @
capacity for printin ui ng pages (1500 sheets). Referring to

Fi gur e 12t°Pﬂﬁmﬂﬂw8wq¥@&mﬁﬁﬂPﬁmﬁVE%mﬂﬁﬁ*ﬂT*%Wmﬁ§senbly 626 pushes the top
sheet directly f Ramaferegiadiinthé p@yd@&ﬁ;ﬁoraar@ﬁ@efze@te@&Qﬁoneﬂ;s&]mn bilewt print
engi ne 60 |nto t.he e asse

Vo ot T+ it Br o e MR Al Bl L IRA SR SR Pl sombreigt R 1 e
sequentlahm&anlguratlon al ong the straight paper path The paper 604 is
drawn into the fid iSfarddl irtiayeN&H REprRRE phY¥ cbiliRTo@H me rol lers
626. The p%5|tjon and S @g 3% tﬁ%ﬁja erQ%PA091 SG 5§R% Eggsgggﬁggg and
full bl eed B FREPHECIc BiffEE crgdes Iﬂ}eﬁé%‘*u Petag L-3p4 sopisg) b, ﬁ%ﬂ%%ocagw °to aid
drying in eathheg ispoerbiebduriossiizition dnd stered iilte cpAP@sed page itagt.he first Menj et TM
print engine 602 hrou r exit. al i.gned al ong
t he straight papgé ﬁ%“ﬁhﬁﬂ%ﬂgégﬁggﬁ3$%%€m§lmﬁgﬁéﬁﬁaép%mdIdhm@ ese

spi ke mheféptsoﬂeréﬁé%@tﬁclx ot E‘W@F'“’Wﬂ‘?’iﬁé@i storgs tha cemprprdedcraed imagreintits lpeeed t he

sheet 604 ﬂlda{ogr &da@taﬁﬁﬁé}ﬁ& éi%h&ﬁa‘ﬂ%nnﬂﬁg }ﬂ[geh&n@g@&pﬁﬁgﬂ anﬁlﬁxfu%g is BPetin Fi gures
12 and 12 | g@$ g $asses &@I r E exed i nt. engi nes 602 and
603 into t %“ﬁﬂﬁ ragtical A0 A7TS e L NS 8o g@“% Edym en a power ed

spi ke wheef.2.ax| ePRISWBvGMEIQDNaRdLi.bT ous support roller and another novabl e

axte with spike WaGEhSo@fofull BHRAL Bhin@ Gl hdhn &%ﬂ& P! 760 LEEBIAP! €

axl e/ gl ue ass 3 1S noun racket and i's
transport e‘EBhfSBWé%%E g4 Fet‘TPléWF‘”é?é"eﬁ% ¢ fiandaed Pﬂiﬁ/@ﬁ@ﬁf X1 aestapand Gromp @Ea‘r s by
%tu Ion of cﬁcclﬂa'n’gé;!gfal cusdm Sﬂﬁ&?&hﬁpmQhrtpmﬁeralsrtfslbhstagadﬁg?gf Y66, :]ahﬁmgl ue

eel ass co of a ol ] ow with a rotating
coupl i ng ﬁ%@lﬁ aﬁ?ﬁ%q§t ‘f sy gt % h%t%%TPﬁ@w%“ ¥ dge 627. This axle
679 connects to Emghuem@mh®emmmWMDmhm&bsow@gMadhkﬁdmembymmﬁpmkbaﬁw;actlon
t hrough. 1 agial by 76 \np{hgglgh QRUPLAS RliCo. éynﬁe%mow wideg phg agel with

an opening at the front. Piv ngs and s oors are

attached t%’“’tW?ga’ﬂlnd B?S%?él@é%ﬂghﬁapwt ﬁ@@ew@ml@r Efea}aawnwn@mazerbes finished of t he
assenbly Gfididgsihd fagdjad: loaded is\paitel whilb krbthaGhicaflo¥NOses the gl ue wheel through

the front of t heTl{c[,D usczesggeh(())f'{ﬁé ;g} 11§e8f:2xpan s Eit 176%5] 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 resuitant 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
data (including fixative) to the Memjet™ printhead 350 via the printhead interface 768.

When several print engine controllers 760 are used in unison, such as in a duplexed
configuration, they are synchronized via a shared line sync signal 770. Only one print engine 760,
selected via the external master/slave pin 771, generates the line sync signal 770 onto the shared line.

The print engine controller 760 contains a low-speed processor 772 for synchronizing the
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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-installed network interface nodule 625, a radio
transceiver (transceiver controller 753, baseband circuit 754, RF circuit
755, and RF resonators and inductors 756), dual raster inmage processor
(R P) DSPspra&@pangiapindxederpe pintiing nepfigeing e pringieh S8 vid@ Oer-wed s#BDips 773, ash
menory 658md@a@011mtﬁgerméﬁﬁzm as illustrated in Figure 14. The

andl es _communi cation with the network 19 and with

controlling proc

local wireless ﬁbﬁﬁééevﬁﬂﬁﬁoﬁ § netRagy) Budert e Ry Bt saeherrs 3R otftFol s t he
user int er fagesgetiiibse 6lbi-16l6ne dunehsiof efbtSpagd¥d1°Y,edRraMht ZRSof BB&HRLP6DSPSs 757
and print ﬁ‘ﬂﬂ'QL BE 15000 clf%e%e%%gﬁdt T, tﬁﬁ?féﬁt%ﬁggges Q‘aclqre sl’!irg} %gg%goﬁﬁ%u?‘gfgat es

general - purpose m croprocesso proc or 15
with the Wllltﬁﬁlowgq fﬁ@ﬂ diprsion f e ragg G izingia Rieghie sh@@dktg eFies |lingpratss 659. The

RI P DSPs 1 a8%ell iwiifin AR0ope@fiial R end)adShIRSHkiPhifdRs, Which REmP ebRa0&sRL | nter’

NPA091- SG 56  conpressed page format. Each print engine controller expands
di thers an®HfW8%page i mages to its associated Menjet TM printhead 350 in
real time §i.e. Buromenc30 pages per ninute) The duplexed print engine

controllers prin%hg %} si.des of . si.mul t aneou print
1
engi ne control l er 7b0a contr mﬂf%elm%}g?cf ans Bml%gﬁ%t%ﬁﬁ? ‘% MKk  usage

in conjunc@ﬁﬁﬁ”ﬂﬂﬁwmﬁhémﬁhsméwmﬁww6ﬁ$%m€ﬁ5ﬂmﬂ@w@n@8mﬁhﬂmaﬁtr|dge QA chip

761. The printer scapbh&! daflorder it ﬁamwawlo?%&m&lgﬁﬂnn@d RL0NALS{ or  both
the processor 750 _and the DSP ) as configuration data This is

copi ed to TEPE FerbP °€§?“§Fmﬁ§8W“$ﬁﬂ¥mw%W@m iposelsasy ~ 750, DSPs 757, and
digital transcelWbﬂmﬁ@ﬂp@nﬁmmss@mmmﬁm@@@ﬁmmmﬂmnmmahhﬁmwsaﬁﬁdanﬁmmaseband

circuit 75&_)1 aﬁ{’h&tlkﬂ‘:}s% gmé Qaégalgi)'nrﬁgg §a 1591 dsm Ejlfgr Qtsﬁthﬁé\l%?olm%lg RF

conponents (RF circuit Fesonators & or's
provi ded ifo%esse yesrtht %‘TC‘RFEE‘H{OHC Apsactipn ¢SETH paymsnilmcciepian beilt dntaribel mtl@ngZS is

separ at e, §itfi6ehed @iepzaﬁﬁnepﬁ bd¥nei: Sar@ idiQM afeHBven RLMRA Ko GO RBGGH B3urdn
factory- selq%%%9 eLd s&%gﬁ}ed Flagh menor y, 658 and t he 2x 56Nb|t

(64NMB)  DRAM ﬁ%?%ﬂmﬁ ©2%6¢ n5T maHRIRUSHPHRORSSi ne control lers 760 are

provi ded in sepailb purdh8fir@smechenisas idestybedfin it swotok drnparedcacsl aphubese 625 are

provi ded, gaghip ggﬁﬁgaﬂghgﬂgg&gﬁggwmgptmork interface 751 and optionally a
| ocal conputer or network interface 752. Netpage network Internet

i nt er f aces® ncl uBiBPLSETIRN RRAYENENOTABN | d Fi ber - Coax (HFC) cabl e nodems, | SDN
nodens, 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 distinguish between netpage documents and netpage
forms. Documents contain printed information, as well as command buttons which can be pressed by
the user to request further information or some other action. Forms, in addition to behaving like
normal documents, also contain input fields which can be filled in by the user. They provide the
system with a data input mechanism. It is also useful to distinguish between documents which contain
generic information and documents which contain information specific to a particular interaction

between the user and an application. Generic documents may be pre-printed publications such as
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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), 10Base-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 transceiver 753 conmunicates in the unlicensed
900M+z band normally used by cordl essgtel ephones, or alternatively in the
unlicensed 2.4GHz industrial, SC|ent|f|c and nedical (I1SM. band, and uses
frequency mﬁyywngmhﬂdﬂ@@hmﬁsmdwmuegewwmanmmuﬂ@hmmmUGMRnx%mmemen@ebéree
cormuni cat lsrgpnmelihﬁdm nﬁofesxmﬁ@mb%b@oa fORE LRRReled id ﬁ&ﬁﬁl{e@ml@dﬁo nl‘hH]f rared

Dat a Associ atl on (IrDA) interface for receiving dat squirte
devi ces suBH> SLOME Py sengisr 98 thelly byp neiraeehripict vesponssy 33 Fravsets: Ustie printer
uses the | 4pkMiici dotvatefiva aei fslms ai% oriday @n@aemrmsuﬂm @&Ide@ﬁ]ge%ﬁté} usmgﬁoada |tcy

configure en ERI | ON Al mai
pr ocessor dufgrggqgu%%%rl cel vs']éo]Vs aﬁ%’mve(?l THe §en§ocN5 msér?t1 51 épgeg&fg %“ﬁetn% and
page obj ec?%3,and ¢ vserppesifichiemPhbr opr i ate RI P software on the DSPs 757. The

DSPs 757 rasteri xepfeChhiddaaeciHRst bRl R Mt 6RTREESSsLRE v} ARLLL jged page
image. The main %%cessor stores each corrpressed tga ge image I n nenory. The

si npl est WA Fd® PEAEYHAFEH EWARPATYE lats B plemity pohp MERES § Wi SPEE each DSP
rasterize dffsepas atfrem iageers methBHSF@&ﬂ%akhﬁayﬁlubeﬁié&mfonbuﬁy 9%BY, Meifble an
arbitrary lﬂfdﬁpﬁé g3k, dﬁ@&e%éb%e%m&%&ﬁ%u%gﬁbv a.antgen ecogrin‘ Pzafé ored in memry.

Thi s strategy onl to potentia I'on when
rasterizing shor Wﬁ@éﬂceﬂﬂférwwuprlé‘gln@mleldwg@m palperngeiseridipt i on are
rasteri zedgupa@d ﬁ%ﬁvﬁﬂrﬁh&a@ﬁ%@bﬂiﬁde@;ﬁa]bbm{hﬁﬂﬁhd1a£}hrﬁﬁﬁ91déﬁie§ft‘ is losslessly
corrpressedS#o neP %%I bl A and which forns part of the conpressed page

i mge. The Tnfra @ (‘?’F@' P%F%W' BF- t he printed page contains coded netpage
tags at a densi t Jheglurchaigoljecshodelpenlvisaodund iachhnt ag csnmeasdes t he page I D, tag
I D, and control Eéch%rercﬁaﬂijOb Iﬂ% a%‘iaorl)ﬁl gxseqaa tlf‘i%t' as ‘%11%@ Ea%;gfhdsoﬂ%§ge%gﬂgtA6d during
rasterization and stored Int mal n processor
750 passes™HReK-0y l%aelkaﬂpja@férdpfhagésaﬂpbca?%prau%r é%&F o it Figegy 2l eon 2

controll er®gist@fibn skrag h, ﬂ'cﬁrltl&tpu@l?@|oﬂ@c£&%MaWuﬁZ@%ﬁ &Et@rﬁertSb}leis &ﬁ%ﬂg&ssed
page inage in.its ry,,a t s the e, expansion and printing
pi pel i ne. aFszRlémkér meécﬁasn?%)oﬁ) gﬁc}i‘asp%ildﬁ?t?idr% “gr"% p“@fqi‘eh B S(‘f%’ﬁ gth? Pani‘c

i npracti cahertth@ﬂtsﬂ@rcestmr ddetiifiepis1thol iBs 51 63 efvbé aiDhitded Repdigeallormgicbyian nenory.

7.2.2 PR ng%%mggner 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.

Hach 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 user.

Each customer has a history of payment methods 508 and shipping addresses 509 with the
merchant. The most recent of each is recorded and used as the default on any new order.

Each customer has an account 506 with the merchant which records the net balance of all
invoices and received payments. Account payments 505, i.e. payments not associated with a particular
invoice, are assoctated directly with the customer account 506,

Each customer has a history of orders 507, each in a particular state of completion as
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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
buffered nmanner. While one page is |oaded into DRAM 769 via the high speed
serial interface 659, the previously l,9aded page is read from DRAM 769 and
passed t hrough the print engine controller pipeline. Once the page has
fini shed mpHdcid bty stauh® S okhg erdprighs diagadéchive ipFigut ¥d whi | e anot her page i s
| oaded. The fir sk,bRRS0RE uﬁlalsly@aeaﬁdea wﬁu@tﬁp@s&%f&l@&eraﬁﬁ)soa he
JPEG conpressed cont one expands (at 764) the G oup 4

sEyeh

Fax- conpr essed bFaof &l h"B IaafE?R‘s ‘éﬁﬂmf‘ Sfefhsr dhe(ozder Bagydingre- BpLyet evel
net page t agbrhiagde ractive, Gadtialiyrog fill@shifped, taagelEddr dathplakal An@der isthoSmpledundil 2, al |

in paralle stage dithers (at 765) the contone CWK Iayer and
conposi tesﬂllr 5}};1%%?&?& bi -1 evel black |ayer over the resulting bi-Ievel

CWK | ayer. The E@bmdﬁrazmﬂsugpqubqr o AEKIINR 5 to tack e vdich spet fifsfite mueltity )

formatted {@ticdf plodh@ Bffd?é'dl H?ttﬂerﬁgzrcﬂﬁt tEQ& MRkt STV indidaeachodald Yo Set of
Most of t fers are stored in the off chip DRAM

i ne buffe H
The final 83 Fye %ﬁﬂﬁﬁ%‘m@ﬁ T'&? kol apagtios L5 uspa-0 st SR Bytoreistoel ydi ng
fixative) wienthee iMamfieteiiMupedt abdkaadilg Sisfy ite ordeeitar. Tht astly ikpper flace 768.

When severlgédt{,)fehcg&mgag{uﬂgvegg&hgg&aﬁ%ﬁngégo are used in unison, such as in a

dupl exed con uration roni zed via a shared Iine sync

signal 770. Onl yE@hérdgrrSp?nts a@?rgﬁtqﬂlévltv 6 particulsppagpengpleticidgshiphing eddregsy5a% [and

mast er/ sl ayppipd Metibd321. gener ates the line sync signal 770 onto the shared

line. The print xfhgtﬁne contrgl | er 760 ont ai ns eglillow-s eed processor 772
%

for synchronizi ng"t &' RF"PROG the agy, PosyRIS RamER'Adhodh 8 AP P R S A D pel i ne,
confi guri rgetiol elaprdizpran eaig 86 8. Thescteof Ipamegp@eddwnaéd by la parfiByr me@liglt

control I'i ngyty %péiﬁ@ RPGL: ADLIES m@@y 1 "Bfordnl £t Rfrefind c%stoﬂeﬁrg §f' 80 SheRfand NE

netpage printer, the two rint engines each prints 30 Letter pages per
m nute al cﬁ?@eﬂﬁ%‘m{"&?ﬁﬁmﬂ’f gf%n of the page (11"), g| ving a line rate of
8.8 kHz at 1600 wugi the detpadehiceodn? payihext Se@ss516s u%dﬁﬁth@@érﬁ&@ﬁag@ﬁdcﬁﬂnﬁ&ﬂ id he two

print engi ea rints 45 Letter pages nute al ong the short
di mensi on ‘pg%? (Fta 'P AT ﬂmﬁammtﬁemrs gﬁ’a‘fger]%corulé Sl 8f"10. 2 kHz. These line

rates are well Vvﬁh@ﬁh@mu&t%@r evemBital gt mMé&@ySE(l)fthEtukres Metejrertaddohug 6@6nt head,

which in ti0@nkddl m@ Mt vdEintiked RXFHRES 30 kHz. a PURCHASI NG The net page
system provides efficient mechanisnms for merchants to offer goods and

services to cust te pro figmg Proie parsgrdiof 315 Pt e Bp BRI EG s BH¥se goods
and servi aepestify BUBDEe 6T teailen Mbed pagkhdneis tekaivell it poads aaklappedq) br owsed and

printed dynam Ca{?\fh]éﬁ tﬂé &sh 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 821 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
instiation which handles the particular payment card type.

Invoice and pro forma invoice payments are normally made with a check or money order,
Cash on delivery paymenis are normally made with a check or cash.

The set of shipping methods 521 which applies to a particular order depends on whether
the order’s shipping address 509 is domestic or international with respect to the location of the
merchant’s warehouse. Typical domestic shipping methods 522 include standard shipping, second day

air, and next day air. Typical international shipping methods 523 include standard shipping, airmail,
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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 details can neither be accidentally nor

mal i ci ously conpronised. The purchasing nmechani sns described in this
section are generic, and apply to the purchasing of nyriad kinds of goods
and ser vi ctd ntgnationaAlREpTtATI ON DRAW NG NOTATI ON Each appl i cation user
interface f1ow i §nd hbstisdelh SEpps Rubdl dEGhIOR Rl IRGUIRM: Sk 286 Y
command arrows, A command arrow i ndicates that the target docurent is
printed ast®B$¥sult of the user pressing the corresponding command button
on the sous.Be pagercHasIn®UserInERehcEr rows are |abelled with multiple
comands separ at slashes ("|'s i.ndi.cat | t hat any one of the
speci fi ed commﬁgas%gt?ﬁ%esmﬁ ?{élgtfnélﬁnﬁe © S‘gﬂb?reesﬁéoqtg %ﬁ%‘%“sﬁf‘%to‘g&‘ W%ll‘i‘h%ugh

mul tipl e cofmmimersingele ysalsen bravwsethe merehantsatatomahd addritoms totheeoppiygxiad srhikly have

di fferent speleneint @fdes ArtiNm@BRL 16 3lbh@Rd,HES IBp cah btill FmdnRRT Ja@Mne nQhod, ,
di stingui sh. between net page docunents and _net&gg&rﬁdforns. cunments contain

printed i nBPR&ATET 2Whipeing method yol e grden i Y ch champe pwiopteaded by
t he user tappliceguiest ndt wettskiged ividhalferthinp il made. Bl@nm®er 0dnhielkte atikd iRfAs orfc@mBS, 1 N

addition t Q]?QF%/ I : cument | so_cont ai.n | nput .fields
whi ch can tgee I Aer |drllll:l ?hetn}%]g{ %%Jlecpl.g]?y'lsﬁlggleqp %afl/t?’alémﬁ%ees aress’lflbéefcletﬁ]a‘ﬁl%bﬁltya dat a
i nput mechERf paent prprqval. aThs gverpdiehughasipguseti interfapryfipwg hillpreretodeie Figelounent s whi ch
contain oferi CLocdtOMERhaAgN and docunents which contain information
specific to a particular i tion  between the user and_an application.

intera :
Generic docunent & THEY™H &P é,\o-cf)tf"qcl?ﬁbéﬂ”sﬁ‘ﬁ BT PRSI TERS el Irrage JERA TG 59
magazi nes wglscvwatborkamaks. st mercksntonayathy ¢ tricsuniepd po st &g of ACaktisenadlin n publ i c

pl aces. F_%IEEE eWicﬂo§ 907b§oth pﬁfe'ctgﬁfleﬂ&yeagdaﬂ %ﬁl,rgsgﬁlargfy{mfca?l{/ m‘ﬁ?ﬂé‘%' Sechant’s
subscription tornms encountered In pre-printed pu cations. They may, of
course, alBnR3ec Fankisdt wer lighs-te femprpRantisprogugh eatalng a1 Hitheryses plrepdy hasasgeminse t o
user requesiis metds@l s mAEPRG 30 Grod @ pABRR kS omde e@ (i BatAdeBs ﬂﬁ{e&m&} Ya@iBRer ated on
the fly bysgznetgﬁjg% Efa-karllé er in response to user requests. Figure 48 shows
a generic docunen 80 aggeneri c form991, a user-specific docunent 992,
and a user - speci Aiswalf gpdwret09Blog Netppadeszaniztdcihto pacttolf citqgariee Thel main uadeg
interface Jakeoﬂ Ias_ﬁﬁ)bf H&st @@Eate@@rﬁeg Fdn@8ln QMeg%Bﬁﬁaﬁ@?ratz 1&%%? of lt}@yﬁéﬂh&s m'%hfp age

| ayout may contain various Kinds of elenments, each of whi ¢h has a uni que
style to Bi8Pernfndicated ip the pssrpterfpse GaviaFigure A3 shown in Figure 49, these

include fixed i nffatpakdicdtat@R4s a8 tieR Ry sillibt oMkl AR BBriesl AP af beel ds 996,
conmand b %151’9(91%&1 %9 Z:’int %Q:dentgrlé %glge%glo? a%gtegmg?ynvgl%n %911§e'r 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 Item
Many applications involve the user maintaining a collection of items. In the screen-based
version of the application, the user’s collection is typically shown every time an item is added or
removed. The user therefore receives immediate feedback when the collection changes. The
collection may reflect an e-mail recipient list, a shopping cart, etc.
In the netpage version of the application, it is less practical to re-print the collection every
time it changes. Item deletions and quantity changes can be marked up visibly, and so do not
necessarily require immediate re-printing. Item insertions, however, are more problematic. In some

cases the entire soutce list can be used as the input form, allowing it to be marked up visibly. This
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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 11, for the purpose of click-through
payments etc. Each custonmer 501 is relgted to a particular nerchant 500,
and has an identifier 65 which is unique within the scope of the particular
mer chant . Myebecrasicdarkyrapi i éhatspdriedist dlsadyrepraadnisamsuserehp@Bic ofibs¢t € thapphpigat | on

user 805, @h,lc@ﬁsafe,@daswee@s sl{oﬁgﬁgsﬁ‘s{@&ér%n &€ %eése;yslole (!gﬁiﬁllgte Gamget @ﬁgﬁ‘srmﬁﬁel

represents a particul ar net page user he ner chant . A net page
user 800, BifstREGE drr e “EhAiprsibt lr?ema&alg £frHgns épmwmwatﬁﬁ@%l%ﬁhe
ner chant s. calalg mayercheaniy bibdedssf @edsang el pried it dsivdddn homaibsih@.iti ypi cal |y

pr esent ed Mgmfegﬁ) &3{1@9& 1t17arﬂ>t g%%%rvls cat aI 0g 503. Any netpage user can
a

browse t he nerchant cat iser nmust becone an explicit
cust oner of the ﬁ’E?WW&ﬂPfdﬁéﬁW}ergb@ltM lablpenttl%ierweﬂﬁﬂ prvductsspectiic rages §@3t h t he

merchant. ghe cmgcaﬂamas b8 SE ﬂ&%@l kb%yﬁﬂﬁt\‘m T'h@ <£fog mﬁtﬁmiﬁm \M}m Sed he
custonmer cl ass dloquf in FI gure name and descri ptl on of

a cust omer S¥EPIPe “fth55’§ Jef quantisy "tl%é’h‘&lbr@ @?ﬂd‘hcffi‘?fg‘h patysagebuser .
Each cust osempingast aud hrosnticaraymstbfe rigand veihé itaiedriivg Ahis 5ER1s nthe sdvraphd@niaddr esses

509 Wi th tfiGh. HRLEDANL oved M IPRIm S6&D%0 PITLERR: bioh BEAL f5TaAch. sed as the

default on any new order custoner has an”accoun
mer chant viifFEhtianeébpighe pradictut aupaiatigatbeadds it & the shprpingicere &t apfeiny qiettined

payments. #Md akbady fRY HEWEShOQRutity ororedb3BRUNE $hiliDEan BS SRE torfaBAndNpkin?
parti cul ar_ | r&vm ce, are associated directly with the custonmer account 506.

Each cust o#&r*%has a hi story of orders 507, each in a particular state of
conpl eti on as NPRASAEBGnEER nauefdf detoetr, lnynawfosplstttiailutsa@z&t thel év@tents ctethe cl ass

di agram i sgshe) aﬁ Bn @equ&ﬁcé lﬁﬁgﬁg ﬁsvde% 595 thb FacH magaagg;edacﬁ Vlesed wi thin

the scope of t ner chant has a status |nd| cates
whet her t HE"d('J‘F"d%et"‘ﬁFg’foﬁ‘éWﬁP ﬁ@} ‘S(‘lfp’@naﬂh‘@l“eif’é][‘eus‘%ubm tted), acti ve partially
or fully shi pped:rmamelpage@k V&ﬁblﬂﬁﬂ@t&fhedrderﬁl@eliﬁfeﬁed‘e il iStagped wiohPlagt ed unti |

full payne rec nsi.sts of .a nunber of order itens
512, each tg cu{/\r%nlt%er Seg%:r f%sas(’%%num ﬁfjé’ﬁ?aforder atealndpt)*artl cul ar product offered

by the mer&hant . Ceaehtqﬁl@er item 512 al so includes a backorder quantity
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.

The order confirmation section 535f summarizes the order and captures the user’s
signature, It shows the current shipping address, shipping method, payment method, and order total.

Any change the user makes to the order on the checkout form 535 is reflected on the form,
gince the change is made with the inking pen. It is not reflected, however, in the order summary in the
order confirmation section 535£. To produce a consistent checkout form, the user can sitply press the
<update> button at the bottom of the form afier making a number of changes. An updated checkout
form 5335 is immediately printed.

The <submit> button, when pressed, submits the order, Any handwritten change to any
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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 paynent nethod class diagramin Figure 53. The set of
payment nethods supported by a particyhkar merchant will be specific to
that nmerchant, and nmay be different for different custoners of the merchant
dependi ng #m infeaationciragdd}3p, sherping gut 36\ elrecltohiepageei3p avieh & paroefntte gy nent

met hod 515gjs 1sld§t§19aticatllp§1téﬁ§§£d Ad %hmgﬁle RGOV or B32%cekp? 537§§Bleﬁ €-spad the
transacti on appear s on th user net paq%e account state nt . V\ﬁgn t he

customer a® ”ﬁ'%f?‘??ﬁ’ﬁtmq?@f WB%F“B&CG‘“ $egdert he user's customer account
506 is deb| t ed, Tﬁdﬂﬁeﬂcht& fRHMET3S keGhsibt ¥4 Beadhr Boaa (FgyéTe)fa seWbQ%rtsH&uﬁH@ forma

i nvoi ce pay W TB dm51 IS _use .NVO

request i ngflg{r%e]g] ment 5?d7dfeﬁs > order 9@ '%dm r{if- 575 5ee°|“\’/ne8rsef"i%‘8g goods
are shlppeﬁQMMWGmm@ﬁéiﬁﬁéﬁgmhﬁﬁei@V@nﬁwpdym®mipmn@hbdﬁﬁb&mwgrmﬁedorpaynent
IS expect egeddgna E&@payﬂ&@gjet?d 58 (1 &kd 365 ra%gctxoﬁ%pﬁvzg\hﬁg bl PAYAE MmsGARY d

paynent rmet hod 519 i s used, the corresponding SET paynment card 821 |inked
to the uselanéTEBEs g S HEiprEAD: ﬂase%ffa?@rﬁgmtgéheto tﬂaffuﬁwagmﬂﬁﬁ t ocol .
When t he pﬁymnmtxaﬁaﬁmpaymamﬁmﬂﬁmm@ﬂ@ﬁﬁﬂmmgmw&edbmbﬂ63gg3@mﬁsad payment

card is used Lo fRke.RRUIRRL ARCAM ANGIh8, DS NOLIR nphLACSI LB IPEN the

merchant and their ‘acquiring n ut i
parti cul arShrPa‘yMeSSésaﬁ\ﬂél Pftyylﬁ‘é carlsngrdjthecumbrg ofjtens ingherpader. MWeaSﬁaWréﬁt s are

normal |y n@dﬁnmmglanamqahge@ﬂﬁmgﬂoﬂ@ﬂ@ésﬁﬁeﬁ&gaper Cash on delivery paynents are
normal |y nade w The et of shi ﬁﬁgfd nmet hods 521 whi ch

applies to a par {IFC"&?“'é'r""’ea’f ?29’“8@’58%5”‘18‘?‘? i StpRsrizes PgEPetes eEpahi ng

addr ess 50®c sage goipe gt pder@pnfirmdtion svetton of thd chyvktun fore Ripeetélt o t he | ocati on of
the nmerchags s pak&BQHSE- Typi cal domestic shipping rret hods 522 i ncl ude

st andard shi ppi n% second day air, and next day air. PI cal international
shi ppi ng et hods Usgcap Al helleCusiomeidlsiaids madiriayst ﬁgthe&‘lefchﬂms fincludipg plist o65G 61 and

i nt er nat i cdhipping hddeksded ébd tﬁEH&stW%ﬁyﬂﬁﬁlrﬁmﬁdss lﬂhe@@hlﬂﬂso thiBGSordk BstSHOWY | N the
shi ppi ng n&a'&aﬁs ((J:l‘ CJlVl ua or ers hejrrn calnr;:dllt:argr cﬁér whlch has notE W Stu Npce;d lgss «E:Bcnlbel\(!l-r ERFACE
earlier.
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 user must press the <submit> button. An updated receipt is
produced.
To edit order parameters, the user can press the <edit> bution on the order receipt 537.
This produces an order editing form 538 which is similar in structure to the checkout form. Once
alterations are made, the user must press the <submit> button. An updated receipt is produced
8.3.7 Receive Shipment
The shipment is accompanied by payment receipt 541, or, if the payment method is “cash
on delivery”, an invoice 541 which ailows the user to pay the delivery person by traditional means

{e.g. cash, check, or payment card not processed through netpage), or using a netpage payment
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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 or change the quantity ordered until
the itenms are actually shipped. Quantigy increases are subject to

avai lability and payment approval. The overall|l purchasing user interface
flow is ilmeladdiseden thafom, gimply bg Barkiig The Bprrenciatt payiviewt adtapd and sigenthafotm can be
Iocat ed bywia{igie@ggageﬂmsearchl ng the gl obal netpage di rectory or t he
user's own bookmar A merchant. may al so be encountered in the formof an
advertisenent i nAa"“St?Féetr SEHBeTHRIR 97 E&'P?‘%rﬁ‘“é@?’ymegdi’lﬁl the godset $HVErdneEY and an
adver t i senelen utingi [eerthdnyméthadkvhich alldwe themetgdaanites to dRiTNmpadRe %n@payﬁ{éht s in
turn Iinks r | t he uyse already has
a copy au%g}atr%r@r C a%%lﬂvg&%%lhﬁmppﬂ ot C?ggethﬁrpgﬁ? t?})f’%’éevhla%du oéerrlgl oﬁ%otder t hen the
cat al og |s COoNRrENPMt el y avail able. 8.3.2 Browse Catal og A snall product

catalog is typl Cathd bfes@d’t%&it@@ﬁhs|b5€n(?ies%nl§@tmt9f‘ef&é?&@iggrp're@e?red IheadRiagat al og
page 531 si s the cateqgories., and each categ org/ age 532 lists all
%

of the pro sofffﬁm%%ﬁtemﬁtﬁ’fé rents: Howeyeg it Wil pe appesefaipdty these E}%IE"F“’I‘HT erface
flow in Figlragt fehis thafa mﬁ‘réermfoﬂtr&blb@‘ﬂaﬂﬁisntjﬁdnﬁg frat Gpese sﬁdﬁﬁmllyﬁesﬁfﬂ:yd sl be
organi zed A.69 i r| nt the entire
contents o%‘lgatafgic‘glt eg oér)£p W%%insg%g SE%? %%gtqégndogp%g%lhg & ft Pl "%ndemtooﬂ W | nst ead
di rect ory Hairegen Er‘\m’c ’é@%ﬁﬁi‘ dubsslimited 1) ghe gpesific emb@ia@ealsdgscs@ém Hiewfebdut of t en be
specific t@edﬁ&%cn,hhdkﬂ&g@f)cuﬂé@ﬁﬁ&?p%ra[e&ﬁ? e5RR¢M@ehct B dphSprfar! BlcQlhpe 8 fle 3 O der

I tem Many a‘%ml (I:Saotni quql%edb \{h ve dhﬁ user maintaining a col I ection of itens.
In the scrochBacay e Ritsataspede &%application, the user's collection is
typically shown every tinme an itemis added or renoved. The user therefore
recei ves i medi ate feedback when the collection changes. The collection
may reflect an e-mail recipient list, a shopping cart, etc. In the netpage
version of the application, it is less practical to re-print the collection
every time it changes. Itemdeletions and quantity changes can be narked
up visibly, and so do not necessarily require imediate re-printing. Item
i nsertions, however, are nore problematic. In sonme cases the entire source
list can be used as the input form allowing it to be marked up visibly.

Thi s NPA091-SG 62 nay be particularly apt if the source list already
represents a user-specific subset of the conplete source list, e.g. |ast
week' s shopping list rather than the grocery store's conplete range. There
will be

NPAQ21-8G




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 internedi 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 the product 533 with a quantity field
which, if filled in, adds the product fo 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 iGlewMBs added to it. The <buy> button
elicits a simlar full-page description 534 of the product but
automatically adds it to the shopping cart. It contains a quantity field,
al ready fil.led iQméddbstdibling URARE plrdha@Mz06E BhAYncRih ML &ops Wi Ch can be used
to vary the quantity ordered. Depending on the nature of the order, it may
be practical to alogifing iaSpotdnh® @ehiseNtvBh Qf folh @ontSMNAP RifftGarRar tla@R bhe
product - speci f i . However. it i he fact that, the.praduct e gives
product - s g%%?ﬁ%h%% %?hg?i%ﬁl?ﬁg?gf%ﬁ%ﬁm%W%ﬁé?Vkﬁﬁﬁﬂ%RT%B?ﬁ%mﬁg%%%gThe
product palget dngreferenéetppipt dfthaifend: t o t he order itself because it is tagged
with the nane of the current user, the order transaction nunber, and the
order date and t [°ARVINER in3a gomyish PeiE®. wrligpbipe Pk frem Gppising devtet reEBlpertbpr esent s
t he cont enitgtigfor héyRroCabk hERHst 0B 68 positha @ndRRBhAfof@R kinsiBdRvicd Sla@e eRRSI bl e
from any mprchqpt page, whether the page is part of the current order form

or not. Thgmng%opping cart 536 provides a convenient place to reviewthe

order and make Tk AR mp i Sy EHERE Ah 3Rl taB0n AGE GRS LB T OM any
merchant page. It provides a place to specity shippihg an paynen{

i nf or mat i oftngfthe Ruprkesing tringacEInf i rm t he order. The checkout form 535 is
broken up into five sectiaons: shipping address 535b, shipping nethod 535c,
payment net hod 53EFD 8@?“?#8%?“@ B8 and order confirmation 535f.
Sections have efaul t _sel ections, based on th ser's st .recent behavi or.
The order confi natf%ﬁmagénﬁgﬁgggkgcgﬁﬁ%ﬂ%fﬁggngigmgF g@egﬁgfgg thes the
user's si gnat uhesensiog deyiro s latdddn aneperaive positippiglerng tatielms sud shi ppi ng et hod,
paynent nethod, and order total. Any change the user makes to the order on
t he checkout forf 53Fieesyrafpéioed on the form since the change i s made

with the inking pen. It is not reflected, h ver, in the order summary in
the order confirmation s¥cti dﬂen%%ﬁlFasﬁmﬁPg'ggﬁoéledadaf? g} Gf 8nPore Atk out
form the user can sinpl yapwesimagehie <update> button at the bottom of the
formafter maki ng a nunber of changes. An updated checkout form535 is

i mredi ately printed. The (@subrdetesnitsian primntatiopneithingheugprerdd imsgelaref atdeatthe or der .

Any handwritten change t go@dyruld -RRO%Ls SG

(iir) decode at least some of the coded data; and

(iv) generate the indicating data using at least some of the decoded

coded data.

2. The method of claim 1 in which said at least one parameter relating to the purchasing
transaction is associated with at least 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.

3. A method of enabling online purchasing, the method including the steps of:
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63 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
submi ssion, reflects the actual contents of the order. The checkout form
535 consi sts of a header 535a (Figure 56), a section for selecting a
previ ously used shi ppi ng address or specifying a new address 535b (Figure
57), a section for selecting a shipping nmethod 535c (Figure 58), a section
for selecting a previously used payneny nethod or specifying a new paynent
card 535d (Figure 59), a section for reviewing the list of order itens and
maki ng | ast-m nut e chrandessa B3G¢al (pRichaser eviB Q) formacogaintng anforfuation sélgling mga t he
order t0 Comfhhstnd RAYIBA OB inchEhIWag &) mdlé’awe & o 29k She ME fains the
<updat e> and <submt> buttons 5359 (Figure 62). The printed c out form
will vary PYPRPEEFrHR=EEhendi ng on the nunber of previ ously used shi pping
addr esses and paercrepi‘pn;l ci:naarg)s and %t \flr of !dtems in the order. In many
cases it will fi FCBRYE Sysoer?’t% oplﬁéggns'ﬁg Wc&(ﬁeg?)rf]m%saéq HiPE Bheet of
paper. Thepa@mfelranrle@g@mpg at5®§t 0Im= sftasmdvirment ind ppositicdef thel saasiek Buinamlkivees t he
order paragefgkssd N Much the sane way as the order confirmation section of
the checkout form (Figure 61). 8.3.5 Edit Account Users can edit their
cust omer det ai | s intRirdth@ M@ cdipuknOstdi® kAR emed: BEtheledhdtg dbRiab it kdidds (O
shi ppi ng ascal\l1 E8ses and EhEI r list of payment nethods. They can also print
1°§T" BA" 84  details of individual orders. They can edit any

their order

order which has QQJreuptﬁ?Qns‘; dL‘Xce%mﬁR‘ e%d as described earlier. The order

list 540 gives the stat us order. Pressing the <info> button

associ ated W t@h) each i@ked Snso¥ bHb@P toRafnBP¥nah OMB%%QEO@% f&@&%&do&ata%gﬁzn but
wi th an updated status for each order_ item he status of an or item

derives from thE S§'ESH‘§8’§V‘°81‘S Plard gnasrative p‘is‘é‘mbfﬁlrai“’e ke 3@ prdas t he presence of
shi pment itens ?ap'%ifem; associated with the order item 8.3.6

Edit Order The o derapmecgsé?rﬁ ows the quantities of individual order

items which are still act(hve tlgeng atgjist&;ng f the %gd(ﬁt‘a_tf%m%n rnﬁslorg‘g made the
user nust press the <subm't> butt An updat ed receil pt pro uced. To
edit order paraneters, tﬁéptﬁré‘blr‘“a@&n press the <edit> button on t he order
recei pt 537. This produces an order editing form538 which is simlar in
structure to the checkout™ or nqee@%eé‘“‘éel“fafé?“aﬁﬂ’b‘ﬁg GpiErehiEgaes. of Hétiser nust
press the <subm t> butt orseméwf thepodtiéda;r ecei pt is produced 8.3.7 Receive

Shi pnent The shipnent is (&908”21{890%ﬁ‘i‘gg@Xan&%ﬂﬂ?&deJ&éﬂEt 541, or, if the

e

paynent nethod is "cash on Ivery", an I nvolce whi ch all ows the user
to pay the delivery persqiy by gtel'ie%gé, Léu%@@-ﬂeas%ﬁn@%f the decoded coded data, the data

regarding at least one of the movement and the position of the sensing

device relative to the form.

4, 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 an identity of the form;

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

potential purchaser and regarding the identity of the form; 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 contains the data regarding the identity of the potential

purchaser and comprises:
NPAQ91-SG




(e.g. cash, check, or paynent card not processed through netpage), or using
a net page paynent N PA091-SG 64 nethod listed on the form sinply by
mar ki ng the appropriate paynent nmethod and signing the form wth a netpage
pen 801. A custoner can therefore defer authorizing paynent until the goods
are delivered, even when using a paynent nmethod which allows the netpage
systemto obtain i medi ate online paynent authorization. Conversely, the
delivery person can verify paynent before handi ng over the goods.
CONCLUSI ON The present invention has kgen described with reference to a
preferred enbodi rent and nunber of specific alternative enbodi nents.
However, it wilf{® be #ippssctnsredrrisy torchriare ingkgs|of @ dpajt pometpfthe padbddatirythed | el ds
that a nunber ofhe @hdi@ldeRFROMHEBRA brSoperthivk h&THoN B 1afi¥-a0ME RAS G PECi fical |y
described, will also fall within the spirit and scope of the present

i nvention. Accor @b ngs processbr adapkeld tdde understood that the invention is not
intended to be limted to the specific enbodi nents described in the present
speci fication, including @ocunemti& a lresosopwoéthe dodbd/ datr fomsene ef @orenlie as
appropriate. The scope of thegqind pention is only limted by the attached

cl ai ms. NPA091- SG 65 CLAI 1. A nethod of enabling online purchasing, the
met hod incl udi ng the st epgi of : deRkhidd AlioAGhtaBod PLuBNhE AbruR¥hERASER Wt h a form
containing information rel ati t purchasing transaction, the form

i ncl udi ng coded data i ndi €af? e"(‘3‘%)6’6‘3‘?{‘“’identity of the formand of at |east
one reference point of th@df ordrpode ed@stwenmpf the rodad dangadt er system
indicating data froma sensing device regarding the identity of the form
and at |east one of a posi®i oneeaside de dtaegadine tesfideanfig oSbnbimysideticse
relative to the form angdm:e@midedodidigddedliita.t he conputer system and fromthe
indicating data, at |east one paraneter relating to the purchasing
transaction, wherein the sensing device conprises: (a) an inage sensor
adapted to capture inmages of at |east some of the coded data when the
sensi ng de¥i ce i Bepictickd clapn 4in vdypb e tceded dqvois hlbd indicaried ofibitilaag ohopatdaetef Or M and
(b) a pr OC&S&%CW%’%S&C&(Q, anfi ke niegl@&]hbltﬁés ﬁer:ei\‘il%?ﬁtﬂ]escgﬂﬁlte?fsysIeH,ein&&qggd data

fromone or nore of t ) , X
data from the sensing device regarding said at least one parameter of the purchasing transaction, the

sensing device sensing the indicating data using at least some of the coded data.

6. The method of claim 5 which includes receiving, in the computer system, data from the
sensing device regarding at least one of a movement and a position of the sensing device relative to
the form, the sensing device generating data regarding at least one of the movement and the position

of the sensing device relative to the form using at least some of the sensed coded data.

7. The method of any one of claims 1, 3 or 4, wherein the processor is housed within the

sensing device.

8. The method of any one of claims 1, 3 or 4, wherein the processor is adapted to operate at

processing speeds ranging from 1 instruction per second to 1x10"? instructions per second.

9. The method of claim 8 wherein the processor is adapted to operate at processing speeds

ranging from 10 instructions per second to 1x10° instructions per second.

NPA091-SG




captured inmages; (ii) determne an orientation, within the captured inmages,
of at least sone of the coded data; (iii) decode at |east sone of the
coded data; and (iv) generate the indicating data using at |east sone of

t he decoded coded data. 2. The method of claim 1l in which said at |east
one paraneter relating to the purchasing transaction is associated wth at
| east one zone of the formand in which the nmethod includes identifying,
in the conputer systemand fromthe zone relative to which the sensing
device is located, said at |east one garaneter. 3. A nethod of enabling
onl i ne purchasing, the nmethod including the steps of NPA091-SG 66
providing a potential purchaser with a formcontaining information relating
to a purchasing transagtion, the formincluding coded data indicative of at
| east one BhranépﬁﬂmﬁP Py on50F BIMES 1P fr i g sqgns é hopsadywithinthey
conput er ssesdmgripviddat a from a sensi ng device regarding said at | east one
paraneter and regarding at | east one of a novenent and a position 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 paranetler, whHEmsthad efivay @erEilags Ha v bevherginfe imngs sensonis adipted rmeprs ensor
adapt ed t OinG@Phldite ringBPRsn Ofmadd pel RABE t0IVIRINREes phiGectRded data when the
sensing device is placed in an operative position relative to the form and
(b) a processor adapted to: (i) identify at |east sone of the coded data
fromone or nore of the captured images; (ii) determ ne an orientation,

wi t hi n t helZeapt uFhednethadefelim 1dfwherein khe deage segpnie adafted th eeptideakegiataaes (i)
decode at Q&30S0 EnRds pti6ordd 86 itldledper &R (1 V) generate, using at | east
sone of the decoded coded data, the data regarding at |east one of the
novenent and the position of the sensing device relative to the form

13, The method of any one of claims 1, 3 or 4, wherein the coded data comprises non-barcode
coded data.
14. The method of any one of claims 1, 3 or 5 in which 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.

15. The method of claim 14 in which 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,

16. The method of any one of claims 1, 3 or 5 in which the parameter is an option parameter of
the purchasing transaction, the method including identifying, in the computer system, that the
potential purchaser has entered a hand-drawn mark by means of the sensing device and effecting, in

the computer system, an operation associated with the option parameter.

17. The method of claim 16 in which the option parameter is associated with at least one of:
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4. A nmethod of enabling online purchasing, the nmethod including the steps
of : providing a potential purchaser with a form containing information
relating to a purchasing transaction, the formincluding coded data
indicative of an identity of the form receiving, in a conputer system
data froma sensing device regarding an identity of the potential
purchaser and regarding the identity of the form and identifying, in the
conput er systemand fromthe data regarding the identity of the potential
purchaser and the identity of the formg a purchasing transaction, wherein
t he sensing device contains the data regarding the identity of the
potential purchéastpringadiressaphiiring srethpdoADDhes @R and @jardtypei nage sensor
adapted to capture images of at |east some of the coded data when the
sensing device is placed in an operative position relative to the form and
(b) a processor adapte o: (i).identify at. |east sonme of the coded data
from one of® nor e?lgf"%#ﬂ‘goga&ya‘ﬁ‘%ﬁgcéaﬂinﬁ lné&' i WE“ICI? ';e BRI < RARBT T ehat i on,
wi t hi n t hepedpingriegbagtinm gespettof imludihedettifyirgoirgheabmpuine spethe tatdbd @iental | | )
decode at - A J M) dat

regar di ng %lﬁ%%%rd%ggiﬁ ?rgé g%@ﬁl%p%% ggc}#usi n%agsg% 1:1€ée§a%stm(g %g‘g%ea}ngfeh{lﬁné’ g‘e@%ded
coded dat aSomBUerplemL oRBRFiop fsseoiated it the textRppEsiert he coded data is al so

i ndicative of at |east one paraneter of the purchasing transaction, and
the nethod includes receiving, in the conmputer system indicating data
fromthe sgnsin evi [ r di spi.d.at | east one paraneter of the

pur chasi ngFg'?r angg%t Iln%tﬁo,% ?hg%ms%ag]ng’lmﬁg mtlau\?fsc%oméeé%néi fig"t HE™PHdi ¥ n dat a
usi ng at | lradritisnirs dyf tocpreputspided data. 6. The nmethod of claim5 which

i ncludes receiving, in the conputer system data fromthe sensing device
regarding at | east one of a novenent and a position of the sensing device

relative t t he for t sensj ng. devi ce generating data regardi ng at
| east one %f t he i n‘%}e%{ﬁ’& fin lbé'?chﬁ??ngo%?mﬁ’h@ glérfgi’lﬁ‘ﬁerd%i‘}?n&eth? el ative

t o the f ormndmittegies tiatd te agtpusore uofg anhenlisdnsbditicodegithapaga. The net hod of
any one of clainms 1, 3 or 4, wherein the processor is housed within the
sensing device. 8. The nethod of any one of clains 1, 3 or 4, wherein the
processor | s adapted to og_erate at processing speeds ranging from1

i nstructioff per SEEGHA ¢ 6lim P Bhigh{le e parmsies s paqoisted pifg least one of:

a shipping address, a billing address, a payment method and a quantity of an item to be

purchased.

22, The method of any one of claims 1, 3 or 5 in which the parameter is an authorization
parameter of the purchasing transaction, the method including identifying, in the computer system,
that the potential purchaser has entered a handwritten signature by means of the sensing device and

effecting, in the computer system, an operation associated with the authorization parameter.

23, The method of claim 22 which includes verifying, in the computer system, that the
signature is that of the potential purchaser.

24. The method of claim 23 in which the authorization parameter is associated with payment
authorization.
25. The method of any one of claims 1, 3 or 5 in which the parameter is a picture parameter of
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9. The nethod of claim8 wherein the processor is adapted to operate at
processi ng speeds ranging from 10 instructions per second to 1x106

i nstructions per second. NPA091-SG 68 10. The method of any one of clains
1, 3 or 4, wherein the image sensor is housed within the sensing device.
11. The method of any one of clains 1, 3 or 4, wherein the inmage sensor is
adapted to capture inmages at rates ranging from1l i nage per second to
1,000 i mages per second. 12. The nethod of claim 11l wherein the image
sensor is adapted to capture inmages atyrates ranging from 10 images per
second to 200 i mages per second. 13. The nmethod of any one of clains 1, 3
or 4, wherf puphiging Gesutiotate wobpdrindwnenidmptifyize.codbe cowdiet ssdanathatltle The

met hod of gt p@ctfer Kab @itdi®i alhanddirin pRukd by Wb R LD QMR RIRLES effeSind B aCt i ON
par anet er n,. the nethod including effecting,

f the purchasing transact]
in the con%%?ﬁ?mgﬁg?ﬁh?“ﬁﬁmgﬁé?%?*zHMP ©PIPRE BUIEYSf the action paraneter.
15. The nmethod of claim 14 in which the action paraneter of the purchasing
transaction is selected fromthe group conprising: requesting information

relating tg an i hRMeinga HenyRt 6ABSR, 3 S9SGHLNY an item to purchase,
selecting the quantity of an itemto be purchased, view ng a shopping cart

and submi tting aapeicaShe Goded BAL T supkfmpoliiewiiEs Dol Bhpr@Nihe URG: fpid i M8 1,

3or 5in .ch the parameter is an option paraneter of the purchasing
transactidﬁ?mﬁﬁQ&W@P%ﬁWﬁﬁﬂﬁﬁﬂﬁﬁhﬁ%%ﬁ%ﬁifying, in the conputer system that
the potential purchaser has entered a hand-drawn mark by nmeans of the
sensing device and effecting, in the conputer system an operation

associ at edpyywi t h $hae, ' AIBLES - - et h fo. j 1N which

t he option paranetefmﬁiagggggﬁated %ﬁfﬁzgfmpgast o%gm%?uﬁgﬁggﬁ%%e#g9 a

shi ppi ng a8&re@€ereef shi ppi ng method, a paynent nethod and a card type. 18.
The met hod of any .one f cLainB 1, 3 or 5in which the paraneter is a text
paraneter of the ™ BIrEHFPAHFLPLALIRTRN t he met hod i ncl udi ng i denti fyi ng,
in the conputer system that the potential purchaser has entered
handwritten text data by neans of the sensing device and effecting, in the
CoMput er syt em a 8 REEAbR BniAS 5AGhaILT: Widdinhiifngl Xt parameter. 19 The
met hod of claim 18 which includes converting, in the conputer system the
handwritten texta @ahaokt@nitOmMPthMibn toRihg to a purchasing transaction, the form including

coded data indicative of an identity of the form and of at leasi one reference point of the form; and

a computer system for receiving indicating data from a sensing device for identifying at
least one parameter relating to the purchasing transaction, the indicating data being indicative of the
identity of the form and at least one of a position and a movement of the sensing device relative to the

form, the sensing device comprising:

{a) an image sensor adapted to capture images of at least some of the coded data when

the sensing device is placed in an operative position relative to the form; and

(b}  aprocessor adapted to:

(i) identify at least some of the coded data from one or more of the
captured images;
(i1} determine an orientation, within the captured images, of at least

some of the coded data;

(iii} decode at least some of the coded data; and
(iv) generate the indicating data using at least some of the decoded
coded data.
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20. The nethod of claim 19 which includes converting, in the conputer
system the handwitten text data to conputer text using and online
handwriting recognition program 21. The nmethod of claim 19 in which the
text paraneter is associated with at | east one of a shipping address, a
billing address, a paynent nethod and a quantity of an itemto be
purchased. 22. The nethod of any one of clains 1, 3 or 5 in which the
parameter is an authorization paranmeter of the purchasing transaction, the
met hod including identifying, in the cgnputer system that the potential
purchaser has entered a handwitten signature by neans of the sensing
device and effecting, in the conputer system an operation associated with
t he aut horization paraneter. 23. The nmethod of claim 22 which includes
verifying, ? n t hErecHHgn pletain 78 fneyrhicl saidtat {opss onespagppgierreletifesto g apuroksping he
potenti al psachaseEsocizdd withhtleABInbAge &ftheComt. M 23 i n which the authorization
paraneter is associated with paynent authorization. 25. The nethod of any
one of clainms 1, 3 or 5 in which the paraneter is a picture paraneter of
NPA091- SG 70 the purchasing transaction, the nethod including identifying,
in the conffut er 4ywicrdsr epahline online rurgptiventhe abtepiwcletimser has entered a
hand-drawn picture by neans of the sensing device and effecting, in the
conput er syst em 2&NUoPEAERG SPrEdien &slaipglp hwwirthatgdrapiagtioprthe foam dnvindies . 26.
The met hodcoadd data yhdidiiRe offat IedsEind BarameteBotife phrchaBiny\iinSbiongm@or t i on of the coded
data is superinposed with a visual graphic, the visual graphic relating to
t he paranet er assoongteeystem ity redaiging datt fron a séhfing devize maghriog saf at ddayt oane of
claim 1, RrQhcfanh Reolltng 1} 16l G ARLALIS bfRIFRE .L;e%ncg&l,igégee e O &

b h and ord. e

| east one of an itemto be purchased er acceptance. system for
enabl i ng ot ok 2t frriptseretitg at feabons giseid movamentaad vaidposition 6f the sewine dpvire iy

i nf or mat i cifrela@t @Edidg 1dad ok pPrdhEHARd PBFink HSRS aGAphaRs: the formincluding coded
data indicative of an identity of the formand of at |east one reference

poi nt of the forh amdneesaspudapred Byegihenmnfages of @ &asit winlR@f thoicideddatangerdat a from

a sensing devi Cfe fng bR falddiorberath AR PRRRA AIRLEL,J €l ALing Lo the
| ca at a giln

purchasi ng transaction, the In I ng el n i'cative of the
identity of the @gprmandsaaddgast one of a position and a novenment of the
sensing device relative to the form the sensing device conprising: (a) an

i mage sensor adapted to c@pt urigentiffagRst e at tht @A daBa HE of Hee sraged dat a
when the sensing device &ﬁm£ﬁ£ﬁ%9 in an operative position relative to the
form and P ges

(i) determine an orientation, within the captured images, of at least
some of the coded data;

{iif} decode at least some of the coded data; and

(iv) generate, using at least some of the decoded coded data, the data
regarding the at least one parameter and regarding at least one of the

movement and the position of the sensing device relative to the form.

31. A system for enabling online purchasing, the system including:
a form including coded data indicative of an identity of the form; and

a computer system for receiving from a sensing device data regarding an identity of the
potential purchaser and the identity of the form, and for identifying, from said received data, a
purchasing transaction, the sensing device containing the data regarding the identity of the potentiat

purchaser and comprising:
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(b) a processor adapted to: (i) identify at |east sone of the coded data
fromone or nore of the captured inages; (ii) determne an orientation,
within the captured images, of at |east sonme of the coded data; (iii)
decode at | east sonme of the coded data; and (iv) generate the indicating
data using at |east sonme of the decoded coded data. NPA091-SG 71 29, The
systemof claim28 in which said at | east one paraneter relating to the
purchasing transaction is associated with-at | east one zone of the form
30. A systemfor enabling online purchasing, the systemincluding a form
containing information relating to a purchasing transaction, the form

i ncluding code® datﬁllmmiswqriage@teéfo captute ipges o deagh agmagrpb the poded datatyehen

pur chasi ng tr angaghdi@ievi@idblRedif Mpb@live pYilf MafiRlo MEREHLULNY data from a
sensing device regarding said at | east one paraneter and regardi ng at

| east one of a nbyenembeemnchddptepasi ti on of the sensing device relative to
the form and for interpreting at | east one of said novenent and said
position of the sensing dévi ceidemtify at feast glnmtof the twled ditdiiat one @ambre ofibe
paraneter, the sensing deuh@fi QPRSI Sing: (a) an inmage sensor adapted to
capture inmages of at |east sonme of the coded data when the sensing device
is placed in an operati Veposi dee@find RloAnka¥i6h, Fihit BEcahQIclTmagl s (dastd
processor adapted to: (i) ideﬂﬁif%ﬁ t | east sonme of the coded data from one
or more of the captured ifHgES™ P |?mﬁeternine an orientation, within the
captured i mages, of at |e@st doneadfastisivg of helededkiatagand(iii) decode at | east
sonme of the coded data; and (iv) generate, using at |east sone of the
decoded coded data, the dé@ta gy B fap rebaedingtthd idgentity obthefopmpsinget lesst and
regardi ng at | east one ofsolberimdMRMREERDIqans t he position of the sensing
device relative to the form 31. A systemfor enabling online purchasing,
the systemincluding: a formincluding coded data indicative of an identity

of the form and
32. The system of claim 31 in which the coded data is also indicative of at least one parameter

of the purchasing transaction, the computer system receiving indicating data from the sensing device
regarding said at least one parameter of the purchasing transaction, and the sensing device sensing the

indicating data using at least some of the coded data.

33. The system of claim 31 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,

34, The system of any one of claims 28, 30 and 31, wherein the processor is housed within the

sensing device,

35. The system of any one of claims 28, 30 and 31, wherein the processor is adapted to operate

at processing speeds ranging from 1 instruction per second to 1x10" instructions per second.

36, The system of claim 35 wherein the processor is adapted to operate at processing speeds

ranging from 10 instructions per second to 1x10° instructions per second,

37. The system of any one of claims 28, 30 and 31, wherein the image sensor is housed within
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a conputer systemfor receiving froma sensing device data regarding an
identity of the potential purchaser and the identity of the form and for
identifying, fromsaid received data, a purchasing transaction, the
sensing device containing the data regarding the identity of the potenti al
pur chaser and conprising: NPA091-SG 72 (a) an inmage sensor adapted to
capture images of at |east sone of the coded data when the sensing device
is placed in an operative position relative to the form and (b) a
processor adapted to: (i) identify at -heast sonme of the coded data from one
or nore of the <captured images; (ii) determne an orientation, within the
captur ed i Raffadoedgficeat | east some of the coded data; (iii) decode at |east
sonme of the coded data; and (iv) generate the data regarding the identity
of the formusing at |east sone of the decoded coded data. 32. The system
of claim3l in ich.the coded.data.,]s,.al i ndi.cative of at |east one

par anet er 318(')f t\r,:gheps T Chadrhgef 51%’%’58%’?8@‘??%8&?{8 {"BAEe EPUY BALREEES vi ng

i ndi cat i ngeagtteamdepseatehrangimiomi gnake yire@ondrie he0dinags sadechndit | east one
paranmeter of the purchasing transaction, and the sensing device sensing the
i ndi cating data using at | east some of the coded data. 33. The system of
claim 31 i ch includes _the _senpsing device, the sensing device sensing at

| east one ©of the §Wé’ﬁ‘fla‘5‘ﬁgw HE" Po1aEs sersords adenied e @RUeipretRt et rel ati ve
to t he formmgi@4romThenagasptrarmont to 2a0imaRepedfeccbai ns 28, 30 and 31, wherein the
processor is housed within the sensing device. 35. The system of any one
of clains 28, 30 and 31, wherein the processor is adapted to operate at
processi ng speeds ranging from| instruction per second to 1x1012

i nstructioffs per vt amponeph glaimy 38, Sfnapst 31¢ hargin B codpdbdat qemptises mnocessor

i s adapt etbatcode@pdddite at processing speeds ranging from 10 instructions
per second to 1x106 instructions per second. 37. The system of any one of
clainms 28, 30 and 31, wherein the image sensor is housed w thin NPA091- SG
73 the sensing device. 38. The system of any one of clains 28, 30 and 31,
wherein tHE: i rmg”@egj@ﬁg]mf aqygmcacefg}gtn@@&ﬁ@ and 31 in which said at least one parameter of the

purchasing transaction is selected from the group comprising an action parameter of the purchasing
transaction, an option parameter of the purchasing transaction, a text parameter of the purchasing
transaction, an authorization parameter of the purchasing transaction, and a picture parameter of the

purchasing transaction.

42, The system of claim 41 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.

43, The system of claim 41 in which the option parameter is associated with at least one of*

a shipping address, a shipping method, a payment method and a card type.

44, The system of claim 41 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.
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capture inmages at rates ranging from1 i mage per second to 1,000 inmages per
second. 39. The system of claim 38 wherein the inmage sensor is adapted to
capture images at rates ranging from 10 i mages per second to 200 i nages
per second. 40. The system of any one of clains 28, 30 and 31, wherein the
coded data conprises non- barcode coded data. 41. The system of any one of
clains 28, 30 and 31 in which said at |east one paraneter of the
purchasing transaction is selected fromthe group conprising an action
paraneter of the purchasing transactiqgn, an option paraneter of the
purchasi ng transaction, a text paraneter of the purchasing transaction, an
aut hori zation paraneter of the purchasing transaction, and a picture

par amet er %g theT purchq§iqg transaction. 42. The systemof claim4l in
which the &ctti on Bariietieta il iy heoptherizpnpaanes it sseqiard witkevment ed fr om
t he group odwpmiiel ng: requesting data relating to an itemto be purchased,
selecting an itemto purchase, selecting the quantity of an itemto be
purchased and submitting a purchasing order. 43. The systemof claim4l in
whi ch the option parameter is associated with at |east one of a shipping
addr ess, a*shi ppfifgysrEroheiie 44 pdidrdipicheaeaetemy a card type. 44. The
systemof claim4l i.n %h'Ch Eﬂg text paraneter is associated with at | east
one of a shi ppi nYPEuT Bl cofed,fa i tipetiRpwsith o visual, praplyc, s virerd cERkic a
guant i ty oflatog 19 hepaanstebmsopiated Wigaxchortidi?A091- SG 74 45. The system of claim
41 in which the authorization paraneter is associated with paynent

aut hori zation, 46. The systemof claim4l in which the picture paraneter
is: a portion of the coded data is superinposed with a visual graphic, the
visual graphic relating to the paraneter associated with the portion.
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