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1 METHOD AND SYSTEM FOR ONLI NE PURCHASI NG USI NG CODED MARKS FI ELD OF
| NVENTI ON The present invention relates generally to nmethods, systens and
apparatus for interacting wth conputers. Mre particularly, the invention
relates to nmaking online purchases utilizing such nethods, systenms and
apparatus. The invention has been devel oped primarily to aI low 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 hi gh-speed networked color printers. Al though the
| nventi on w Sl sPETElR FR MINDROREAASNG USRS Akg hi's use, it
w |l be appreciate hat the 1 nvention IS ltmted to use In this
field. CO PENDI NG APPLI CATI ONS Vari ous net hods, systens and appar at us
relating to the present inventi nELgrgr.m"@mlgaed in the followng

co-pending appligcations. filed the ap nt or a55| nee of the resent
i nvention sinul ?%Frf’é‘iﬁ‘ﬂ’él”}‘/’“\‘z\ﬂrﬁla%%@nﬁigé‘g @bﬁ?’si‘e@éf“? JRPar ‘%518,

PCT/ AUOQ OGS mpiRGT MIuORHRGIHR0) the mﬁtﬁm@%a&mgpﬁmeﬁmﬁﬁdseomapg such
PCT/ AUOO Q 25, PCT/ AUOQ 00526, PCT/ AUOQ 00527,

PCT/ AUOOldgeg%gs S‘P%%%%%%g%wg PCT/ AUOO/ 005 3 0, PCT/ AUOQ 0053 1,
PCT/ AU00/ 00532, HEemvaronhsbhss s}evelowepme@@@wargpembmﬁ@m% gsers o
sty ﬁuo”mm%%%i%’“fégﬁ’““@/ A i 8 20 ot b s ASabrain
PCT/ AU O‘B%IM‘ GG viv) Tb%%’&’e“ V‘ﬁ%ﬁﬁ%ﬁ%é‘%f"*”ﬁ&?‘ﬁ%‘@g g‘ﬁ 8‘,"‘*““‘"1
PCT/ AUOO/ 0G5 Bigely bR @t NelORr GOEB Grefefo@T toNuB 0400 58Ihe sREFAUGE BOBEBtion is
PCT/AUCIY%Q%%tedPgJ@%(};QO5GO PCT/ AUOO/ 00561, PCT/ AU0D0100562,

5

PCT/ AUOCQ 00 7 AUOO 00564, PCT/ AUOQ 00566, PCT/ AUOQ 00567,
PCT/ AUDO/ 00568, PCT/ AUCQY 00568- Pﬁ!ﬁ'ﬂﬁmﬂ"‘ PCT/ AU00/ 00571,

PCT; AUOO; 00572 Vﬁgyr&b@&l@&%nd / NI QB Fpres RETA AR OBRBBA in the
PCT/ AU0O/ O 76 PCT/. AU00/ 00577.. .PCT/.AU0Q/ 00578, . PCT/ 00579
PCT/ AUCQ/ 2 PP REEPHEESED M dﬁeﬁhma@ 9B S IERE I ATOF B gy onten

PCT/ AUCO O@WEOIEW%WW&SM@@T/ AUO0/ 00583, PCT/ AUCO 00593,

PCT/ AU00 10095890 500/632 A 2p8sk o, i@ﬂtﬁb&@%@%%uo%ﬁ%ﬁlﬂ@%%@%zs
PCT/ AUCY 00595, PCT/ AUOG100596. - PCT/ A

AUOO 0
PCTI AUCQl 0SS 140009R294. W%W’%UWHW&%’E{%@&’P@? 8FTW82’8°58% pendi ng

appl i cat i ores/Aue/0n5ee HGIAE0®0s30.a10aT AUDPO B PET/AUBD /0B CE T/ AUBAEISEROUND

Online p”rﬁ{’l‘?gédgg)oéﬁ pofPA Lﬁ)gob%a%%‘r 1@9/06’%% P‘&%/A%IJ/S&E% ’%%T}Atu%%os% om an

online catalo an on dart. Once
all requi rlifﬁ%lﬂ(@@ﬁ53ﬁdiﬂé“/ﬂd@@ﬁ0%@d’€ﬂfﬁt1@0@%1 NRAGFEH0/OGE?, PCT. AUOO/00543

PCT/AU00/00544, PCT/AU00/00545, PCT/AU00/00547, PCT/AU00/00546, PCT/AU00/00554,
PCT/AU00/00556, PCT/AUQ0/00557, PCT/AU00/00558, PCT/AU00/00559, PCT/AUOC/00560,
PCT/AU00/00561, PCT/AUQ0/00562, PCT/AU00/00563, PCT/AU00/00564, PCT/AUOC/00566,
PCT/AU00/00567, PCT/AUD0/00568, PCT/AU00/00569, PCT/AU00/00570, PCT/AUO0/00571,
PCT/AUO0/00572, PCT/AUG0/00573, PCT/AU00/00574, PCT/AU00/00575, PCT/AU00/00576,
PCT/AU00/00577, PCT/AU00/00578, PCT/AU00/00579, PCT/AU00/00581, PCT/AU00/00580,
PCT/AUO0/00582, PCT/AU00/00587, PCT/AU00/00588, PCT/AU00/00589, PCT/AU00G/00583,
PCT/AU00/00593, PCT/AU00/00590, PCT/AU00/00591, PCT/AU00/00592, PCT/AU00/00594,
PCT/AU00/00595, PCT/AUG(/005%6, PCT/AU00/00597, PCT/AU00/00598, PCT/AU00/00516, and
PCT/AUQ0/00517.
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
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2 shopping cart a paynent nmethod is selected and the order is submtted.
The itens may then be shipped to the custoner's address. Mail -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 forms and online purchasi ng. SUMVARY OF
| NVENTI ON The present invention provides, in a first aspect, a nmethod of

onl i ne_Purgagh My o (e HhA; Ll dhddle Li¥e: 310080 RN dapthefippOt ENti 8l
pur chaser w a formcontaining information relating to a purchasing
transact i ohirrdfieths gptameieddigt ng coded data indicative of an identity of the
formand of at Me@slierQnRnabies ©6PRAD cRBEIYut sty ilef Hdm & HEBIiMIdRPalod N A

Ganti by ORISR Y B oA BOR L GREOP R Al CERGISIE A LA B ATHORE o 1 he

form the thewmds bygteldeborece, when placed in an operative position relative to
the form sensing the indicating dalgggerng at |east sone of the coded

data; and identifying, in the conputer systemand fromthe indicating data,
at | east one par Hrietiettiect of thetaretept fryentipis torqpipR avipets o RPSEFGrratelpgsef er abl vy,
at | east OofagrPacORBIsQAd dnBheatdch@ing.0 t he purchasing transaction is associ ated

wth at |east one zone of th%Jg@‘@éﬁﬁﬁﬁH&%ﬁ%ﬁh t he met hod i ncl udes

identifying, in the conputer sy the zone relative to which
t he sensi ng devi T preseitoumatted praaled imt fise agtet,onmetpalr drmplierpurcPpsag.chabl y t he

met hod furiheh id-nGhides.pt §ceiving, in the conputer system data regarding
novenent of the sensing device relative to the form the sensing device

sensing its noveREHtng @ 2 pupeBasempity Gr forg PRigning frmation SEAERP ¢ he coded
dat a. Prefmrablny valssfiod e famtikoding Bekddesindident df biyidagjy df e fdrfhancCamput er
system andlegsgaglme eaeinde rg}gv&g;grggﬂn_bei ng at least partially within said at |east
one zone, —sald at Feast” one paranmeter of the purchasing transaction. In a
second aspect, t teeeivingy ént ceompujsr evicaeindigating it §omfa serib|deviey weardingethe

pur chasi NGigenti}@f thEBENA alphGtlol B tHschte dSti@ Rdati®d 1o R FAMI Bl BGing dRRL, SRk al
purchaser with a form containi ng information relating to a F)urcha5| ng

transact i IS¢ 'AA" PRIFHYS BREHRdT A odbeiamb Ssing Troirtsttadia ginet 1pLe8F °bne

par amet er tbd cotiddelata;pud chasi ng transaction; receiving, in a conputer system
data froma Sensidggiﬁg%y{n% Jo%ﬁﬂ!r%s% élﬂiﬁgm%e 111&(%&1]@ &Q{A,e at least one 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
purchaging transaction, the form including coded data indicative of at least one parameter of the
purchasing transaction;

receiving, in & computer system, data from a sensing device regarding said at least one
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NPAO86 - SG 3 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 sone
of the coded data and generating the data regarding its own novenent
relative to the form and interpreting, in the conputer system said
novenment of the sensing device as it relates to said at | east one
paraneter. In a third aspect, the invention provides a nmethod of enabling
online purchasing, the nethod including the steps of: providing a

potenti al g,;g%%{ala&%rmgémng nghmf%%@n Bales ra%m; Pk Ry, ngé hdifd%ehig, @

purchasi ng transaction orminc n data I'n at|ve of an

i dentity ofhepmevedaplsive Yoé]@é“i’f% TFeping;tie data&sﬁg‘es wid aglpast @parerato vfineGHie#t sensi ng
devi ce regamdbng @thldﬁiﬁlﬂi‘dlgédéraﬂfg tltlehﬁta RN ok n@%@ma@ﬁ% ond tiragat di ng t he
identity of the form. the sensing devi c conta|§$%% data. re ardlng t he

identity of the HEEFEhd™ TeREPHE PHE™ F4T ZOrRGAr “Wedei"%feaﬁft r?li} o the

f or m usi ngsagitat keest para@ee of the coded data; and identifying, in the

conput er syst em gndyf§ Qi Nfe %@énﬁor! 59 1Nl St eBBie! dnMneQfurchiMpe, RO €Nt al

purchaser and the identity of the form a purchasing transacti on.
Pr ef er abl ymethpd icydisgithedracf s al so i ndicative of at |east one paraneter of
the purchasing tpraasaGt b&éﬁualaﬁﬂ:h&sbfewﬁiftah&dnI&ﬁhﬂ@&fdﬁr&@t&hVﬂelﬁ@g foha t he

conput er g%%%% g#mg?aﬁﬁﬁgmﬂﬁ%ﬁ gﬂhhggdma sflnge whegarding said at

| east one 7 ansact i on, ﬁé sen5|ng devi ce
sensi ng t he ind|ca@wmgnd@@ammgwmgmaﬂm¢éagasg@m&mwﬁeEb@munme@mMapéﬂw

Pref er abl y]go@ém%é?pu&ﬁs%raﬁ#aga@mgmﬁém SQfchodd, W sedshh ghg\ﬁceggrﬂﬁﬂﬁgeﬁm apstem

data from sensi ng devi ce regar |Q% novenent  of the sensing device
rel ative t&eYde BofRfic Phile werad iritedts €8 regdneha ey Age Lrragaalnl its own

novenment relmabf ot dithand orm Preferably, in any of these aspects, the

parametor 15 an AELA. RAGETELEL QLD BANLE DA%l 81RAGHLR e e Mot hod

i ncl udi ng ef fectin stem an op I'n respect of the
action parHﬂ@@é@MdPWE@@ﬂabkwﬂxﬁéﬁéﬁmﬂnwmbﬁmaﬁﬁwewmof t he purcha5|ng

transaction is Sﬁ%ﬁﬁ&?@wc&ﬂﬁh&h%z&hQMﬂmmﬁQEEWké!&ﬂpm&&ﬂy%ﬁthﬂmhﬁ&QrnBtlOn
relating to an. it an ite rchas
%?ng cart

e e purchased, selectin to p
sel ecti ng *ﬁ?ﬁ“"&fﬂa??g] t{wmﬁﬂddﬁchﬂf T Eene tbwaﬁ%%fesa?w%. g date
and subni t 4ehsg deviqeuesaidag baidpt least dierparabeteraf fhe purdhhsirgspesadtion, tﬂaeensmg_/dmice on
provi des aseﬁsk’r%tn%%ﬁ‘aQtEnﬁgQ%ln'gQt‘éifa?c%rh%%m%%!&d%‘@a% ng, the systemincluding a

formcontaln tionrelating to a urcha5|ng transaction, the form
i ncl udi ng Preferably also, the method mcludes receiving, in the computer system, data from the

sensing device regarding movement of the sensing device relative to the form, 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
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coded data indicative of at |east one parameter of the purchasing
transaction; and NPAOB6 -SG 4 a conputer systemfor receiving data froma
sensing device regarding said at | east one paraneter and regarding
novenment 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 noved relative to the form sensing
the data regarding said at | east one paraneter using at |east sone of the
coded data and generating the data regarding its own novenent relative to
the form In a fh"&&};ﬁ?&g@t%,for &%mgttg&‘hm%&&%%% %mﬁ%ééa‘?ﬁt ééa.g oﬁe”ab' I ng
online purchasing, e system 1nc Fof m i ncludi n

i ndi cat i vepapmelgranil grasifing fovement pfdhcrensing de@ﬁﬂ“"ﬁ“‘@é‘h‘bﬁo@b a@)f%rt”é‘t‘f?fﬁfﬁ‘lg Sﬁ*‘bcel vi ng

from a senssvigent eMhLRnsdalievide QYA Feitd @ 1A at WRNINE bitar@fer, tutbaensm@ti@nt |vﬁ1len
pur chaser and,t

identity of the form. and for | aid
Fecel ved g Flvest e b G P s S AU e PRy hLPEa S0P mi ng ¢ he
dat a r egar ditiegodeihdatd ad pinereting Of dithegppbigetbvadnovepent chiweae hafedn.sensi ng t he
data regarding tfigq f"'ﬂﬁ?s?éc't ¥ ilREnib iRt Myktsh PYeBblink SARE pR @i Ofe 4416, coded
data. In a sixth aspec the 1 nvention provides a systemfor enabling
onl i ne pur‘eﬂ‘z‘fﬁgng the systemincluding: a formincluding coded data
i ndi cative of anaﬁoﬂnﬁﬂttliuidéc&"fedﬂel’ﬂzﬁmdl@h‘mofﬁﬂdenﬁtyﬁﬂmﬁlﬁjﬁﬁndsyst em for receiving
froma sensing device data ar.di ng an i den f th Q
pur chaser and t he“\ ‘étﬁrtsly%tem ‘e G ormrna ana ﬁsemé/fiaga cﬁ“ aB &enﬁgt S%Ih%al d
‘recei ved depteatial aurclpﬁnr@hfhﬁlp ndgntity ah $adermopnd foh ientidpingi ﬁgﬂ d@d/lrﬁt%vaécmf@,a# ni ng the
data regargtaﬂgsutgta%:stétsmﬂets&,sg% dévtt@cmm@ttﬁeaim rHGH S SentANSE dREJIRLNDE t he

data regardi ng the identity o he formusing at |east sonme of the coded
data. AccotRPFrgl apd seopfee Br é%ﬁ‘gaf‘i“?ﬁ/‘éﬁtdf"tﬁ‘ﬁ’ PridsviParwing asloast e ghite 29bt hod

whi ch utildazes one or nore forns capable of interacting with a conputer
system Wi lst tpe noy %{?eéi[%@&@ nﬁ&dpra){t?e% SR {EQEabEJ o%}%!lt utcﬂals%ptﬁlfn may be
used in conjunction Wt single co er - sys I culfar
preferred feminglpdijes desi gned to operate over a conputer netvvork such as

the Internet. Phygincdihding bR datd iRdiiil<Sr & i8R6S 8EnOBmA asiUr f ace rredi um of any
suitabl e structure. However, in gtgéo eferred rrange q;&t:ﬂ t% 0{{51
di sposed on sheet “HREPH™ fop et {S%Pbéfen?}’r‘g Iige faacEe e PAY PHE® coded
dat a pri nt@tknth pinthaseandd whiidshtitalof Gwgornn tuelr fac tdewifyingl frm tdid rcongukigr 2 syst em
The coded gaha Srafd Ju&s:tmtngm Lt ARl Yr ke rRHinEHE bl ok polilaF1 e L e
vi si bl e spectrum t her eby ena ng It to be machine-rea
subst ant i aFsseipd §‘t“ﬁ¥‘%ﬂlt 823 Freardipmniihideyisy of tscforpising delpashiows of tie Faded vi si bl e
materi al wakch provides information to a user, such as the application or
pur pose of the f whi ch .visible infor ti n_ istered or
correlate in pos Bf"iood]r{lg{\;(ﬁ PHPERY TPEFISY Bm‘fldehlaé%fgﬁl Eoe ‘fhm% wtifizts S S

more forms capable of interacting with a computer system. Whilst the novel method and system of

the present invention may be used in conjunction with a single computer system, in a particularly
preferred form it is designed to operate over a computer network, such as the Internst. 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
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The system al so i ncludes a sensing device to convey data fromthe formto
the conmputer system and in sone instances, to contribute additional data.
Agai n, the sensing device may take a NPA086 -SG 5 variety of fornms but is
preferably conmpact and easily portable. In a particularly preferred
arrangenment, the sensing device is configured as a pen which is designed to
be able to physically mark the formas well as to selectively enable the
coded data fromthe formto be read and transnmtted to the conputer

system The coded data then provides control information, configured such
that desi [ f causes. 'pﬁ& ctd. 0 : jed to

t he softmé%g Jﬁﬁ?ﬁ%ﬁ%ﬁgiﬁg%m@%#%ﬁ%%ﬁg@y%%QJ or&%ef&6$§?&$ﬁg?ﬁ§%ﬁ%% of the
i nt er act i ofraigsmeRbdhs serias degiers adeurddas siesn 3iglyis desighaldo barpble tarbysralbamathat - each

cont ri but ege fofin hRlIGE FRMIE&RF I P ¥RbI6 he 08K ¥Ad om hdfBR® RiéaRgEMBMikedihe coded
data on the formis in&hcati%ﬁ of . the identiﬂxﬁéf the form and of at | east
one ref er ATEPECHEYER ARt P TR PEREEH &P RSB e APRUSHHE S¥B A i nel udes
coded dat adevippiatdn theedfrbgh acati saeseo finsancpias bt eppliof tof the séfowam rumdivgr @atbe t he

sensi ng de&$¥ mgﬁ?ﬂﬁ§&ﬁkhﬂe to provide data regarding its own novenent

relative to that" formto the conputer systemtogether with coded data from
the form |n yetThimetasef thyipuprgemistiteen thp rp gndihe pegging deuise e dhecdgigditt dat a

whi C_hdat I &%Jﬁn&iﬂﬁd@&d ifid @mpitQysiea ity v&ﬁﬁlnbk&rﬁ@@ﬁd ﬁlﬂg}ed&éh %ddn&hed&md 'igneddt 0
provi ae, to.the conpyter stem al a ase n the, form code at.a an

Pl oul oo anbataie SRR o HR el o 8 p0 35 eRBotspink & B0 Jp SRRt oo

ar r ange e némbodiinent, shedoranrmcauie cpdet! Hodwiadhsoindieaploy 8 paspesr of thefordewhegmette

printers tQ,ofidBiceli{epefale s plotiid BT redaRfes Gis Bhh BbRiuSnt CHUSE lolihbl Rorflfo hOT M part
of the computer system and are designed to receive data fromthe sensing

_ d
devi ce. AsCOMRMFTCHiEY gy &ith cofed d35x frhhsrfgmirelrhstangther apReeps, dift oo i s
i deal |y suinél@ls the cORE dath &/hiol &Y leadt jaaiingrie folu) shd ks sakihgoges®ndesigdeao pri nters

are fully integrated into the network .and al.l.qw f rinting.of.fthe forns
on- derrard 2SR 8 7 i S PR el el o B R el
mul ti cast tegedibatlomst conmuni cation protocols. Accordingly, in a

preferred form #he Ri-8CMandeRVENhE QbR 2MI HQRd TRE NRFRyReidy He8iBa Whi ch
use a paper_ and pen based interface for ag%%ggﬁ%er system This provides

many si gni BERAR Prinh B &t EUBFehest Pt oBH BB R FOTRATE SYSPR@™ G dvant age
of paper i®e 8daigheditd reéetve Vbtal Bbry the S@ing davick. Sl idlcateditdve, e eys@mianf wetiveliof on.

Furt her, p&l% D&t i“d%lﬂ?}%fe@% dg§rat§ Ao %a%&k.r filfks Exh]a?lgenleﬂf @E hdeOfte A3 P! ayed
on a conputer screen. reover, paper does not ruh on’ batteries, can be
read in bripggreted ipg e netgprk prspliaw foy prinsisg efphedorep prf demandand plsp foprdistripatingjoke and i s
portabl e amgiRissNRSAkkEre of iR kb Ricast BEmBYskiepratbdogws for hand-draw ng
and hand-writi ngAt o be capt urfed i CE affords gr eat % ri &h ess of
expr essi on than PGPV E BERSH TR o RESBLRYE oY S8 RY HPETENt
i nvent i on wihidreé o paepmd pendesedanterfavefor & yaipetn sysian. nBliihwovides mamrsigdolficanyy onl i ne
pur chasi ngbeg%l ARG tlldﬁgonafcorﬂxglﬁ’e? Lyst%IHJ. fﬂg inlm%ce Sffp%ﬁ§ that it is widely used to display

and record information. Further, printed information is easier to read than information displayed on a

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

accepts coffee spills or the like and is portable and disposable. Furthermore, the system allows for

hand-drawing and hand-writing to be captured which affords greater richness of expression than input

'via a computer keyboard and mouse.

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

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

limiting example only, with reference to the accompanying drawings, in which:
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BRI EF DESCRI PTI ON OF DRAW NGS Preferred and ot her enbodi nents of the
invention will now be described, by way of non- limting exanple only, with
reference to the acconpanyi ng drawi ngs, in which: NPA086 -SG 6 Figure 1 is
a schematic of a the relationship between a sanple printed netpage and its
online page description; Figure 2 is a schematic view of a interaction

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

net page application server; Figure 3 i§lustrates a collection of netpage
servers and printers interconnected via a network; Figure 4 is a schematic
view of a fj L eV, : t i |1 i page
descripti olgr}, _ F_Egsﬁarsgﬂcgﬁ tirm;(Hgi ‘Eﬁrrglﬁ&{‘/‘f W]R:s egﬁw§%a£§tp§tﬂt fg(ﬁ%e?pl%%edn{i)?s gﬁh%a%g%ge t ag;
Figure 6 i%s@&Prifinan vi ew showing a rel ationship between a set of the tags
shown i n Figid Bis2 schBihtid vibw 6 Lne@ftioV beeWedf nedbal9ll) @ 0@pas&RHicn @ ndlfiyt fige i N the
formof a netpa e %)en' F{iﬁgure 7 is a flomwhart of a tag imge processing
and decodi “’a?“é&f‘ PRAPPEFIIE'SE i s a perspective view of a netpage pen and
i ts associ Bt dlestyatesarvsllengpniof etpdscctrvars amdpimmeintercéringpter] @ia @ nétgorly per specti ve
expl oded vi;em @f;; L NG HEE RAGSoRERSHAMirnolle Fdr QU SicB metfls O Wit QuibeSpae
schematic block diagramof a pen controller for the netpage pen shown in

Fi gures 8 fdPi® Figure 11 is a perspective view of a wall-nounted net page
p][i nter; Fi?iglﬂé’ﬁsiglaﬂﬁevgshSﬁﬁéiﬁﬁctﬁrfwiﬁtﬁﬂgag'&E@, Iengtp of the netpage printer
of Figure 11: Figure 1 iS an,enlar ortion of Figure 12 show.ng a
cect ! on o "Firet uaBRExEE teriag MifgPRR ERR L IR el o TR SO0 6 10

i s a det ai ¢fedwei awtpade strisiog davice padhetform@fenctoegeloen;ai r and gl ue paths, and print
engi nes of gL g7 is DRLRALER ok haRE pridfesshnb o € akd agdehnl 2, Figure 14 is a
schemati c bl ock diagramof a printer controlTer for the netpage printer
shown i n Pigs &is 2 pepspectivyviepof a petppgs pen gusl ifs assopiated frerensipg figd-ofe/leWdPegr am of

dupl exed priguid 9 i@ A perdpectiCORpib@U view sf tBndtphleppeshdM ipFigirk keads associ ated with

the printer. cont.ro r.shown. in Figure - Figure 16 is a.schematic bl ock
i agh am of PFROTt ik SubA Baldle bkl Endihi &) e Bol fod FEASIRNE 2 00K
17 is a pe¥spective view of a single Menjet TM printing el enment, as used in,

for eX&WP'ﬁgur{?hQsaﬂ}%})&ﬁ&%ieﬁrrokB%ﬁﬁm&heﬂe%ﬁe%%im&@ to _12; Fi gure _18 is a
per spective view of mal | fE_lart f an ar r,a€/ off_ I\/En][.et TM printing el enents;
ey 9t figpre AL

: a
Fi gure 19 T& 42t eden g’f"“ 5‘53&‘}?@8“@?&%‘@%‘“ ing the operating cycle
of the MenFigtrél Ma iy dnrehkaraefl portion of Figure 12 showing a section of the duplexed print engines and

glue wheel assembly;

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

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

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

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

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

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

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

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

Figure 22 is a schematic view of a printer class diagram;
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el ement shown in Figure 13; Figure 20 is a perspective view of a short
segnent of a pagewi dth MenjetTM printhead; Figure 21 is a schematic view
of a user class diagram Figure 22 is a schematic view of a printer class
diagram NPA086 -SG 7 Figure 23 is a schematic view of a pen cl ass
diagram Figure 24 is a schematic view of an application class diagram
Figure 25 is a schematic view of a docunent and page description cl ass
diagram Figure 26 is a schematic view of a docunent and page ownership
class diagram Figure 27 is a schematic view of a term nal el enent

speci al i za:] I Fi_quf 8 is a schematic view of a static
a%’%.?xgﬁﬁi ?s%ﬁemq{lca\%vﬂ)% Hen cﬁags;ﬁ#?ra%

el enent spe ization class dragre Figure 29 is a schematic view of a
hyper | i nk BEenidrit 2 chapgtc hived pearplimiqyeles d@grans a schematic view of a _
hyperl:cnk ﬁk@é@lﬂhszﬁhgﬁﬁcﬁhéulcﬁhlh&ﬂm&g;ﬁﬁ%g@d@g{_BHclasst?i) e 31 I?] a fphemtl c f
view of a erl.inked group class diagram gure 32 is a schematic view o
a formcl a%égﬂ#dbﬁséwagﬂlﬂptﬂféd%%m?nﬁm’agﬁ?ﬁ%"?‘?ﬁk‘%é{aﬁd@%ﬂﬂ"f a digital ink class
di agram Hrigue Y i8dschegate Gaoird reetriigal vieraant spéciatizatiomplas ddgeent speci al i zati on
class di agga 5 ifd GG of  ReRCREMR LGyl EWIRL aifhrilleCkbox Ti el d cl ass

36 h t of a text e

diagram Figure 36 Is a schenatic vie ) d class diagram

Fi gure 37 Yigure9dvhnsheppsicoviay o pupprlipk demgpislossddepinel d cl ass diagram  Figure
38 is a fleapedaara Qfendit Vidhueh hREORESHleNGpadhgaidnhddFagure 38 a is a

detail ed flL.owc art 1?f one steE of .t he flgasm4nart_of Figure 38; Figure 39 is
a schemat i U B SFERalagy L & PPatinked st 8@%ht cl ass diagram Figure 40
i S a scheniBgure32vs aspheghticaviawad @ fora elasd disgem;pt | on ¢l ass diagram Figure 41 is a

schemat i ¢ MieW30f o @nd@YOfidwl B8 diohsb bk Gh @35 h.a0ram  Figure 42 is a schematic
view of a history list class di aqram F%gure 43 is a schematic view of a
=]

subscri pt i GErR i ashepatinripvat o field clppegi pesiokizptionclags dagi@at i ¢ vi ew of a
hyper | i Nk Fi@e0554 a CheaSce viHwa@ h ai¥tkbodfieBltl8s dfprainS a schematic view of a
hyperlink actiyati on _brotoca tﬁdgfésrs%i 46 i s a schematic view of a form

| .
. . el615a t agram: .. . . .
subnmi ssi on Protocor e g i e v dBH&Rat i ¢ view of a commission payment

pr ot ocol ; Hgwri7ds ghemgticyiesodl e sraraiue figldelassgfagramset of user interface flow
document | GARSIs is FABKIR of S bt RoceSRE MBIl Vi ew of a set of user interface
page | ayout el ement, icons; Figure 50is a schematic view of a nmerchant
cl ass dia gl]ﬁ%Jlrﬁ 38a is a detailed flowchart of one step of the flowchart of Figure 38;

Figure 39 is a schematic view of a page server command element class diagram,

Figure 40 is a schematic view of a resource description class diagram;

Figure 41 is a schematic view of a favorites list class diagram;

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

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

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

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

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

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

Figure 48 is a schematic view of a set of user interface flow document icons;

Figure 49 is a schematic view of a set of user interface page layout element icons;

Figure 50 is a schematic view of a merchant class diagram;

Figure 51 is a schematic view of a customer class diagram;

Figure 52 is a schematic view of an order class diagram;

Figure 53 is a schematic view of a payment class diagram;

Figure 54 is a schematic view of a shipping method class diagram;

Figure 55 is a schematic view of a user interface flow for online purchasing;
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Figure 51 is a schematic view of a custoner class diagram Figure 52 is a
schematic view of an order class diagram Figure 53 is a schematic view of
a paynent class diagram Figure 54 is a schematic view of a shipping nethod
class diagram Figure 55 is a schematic view of a user interface flow for
onl i ne purchasi ng; NPA0O86 -SG 8 Figure 56 is a schematic view of a header
section of a checkout page; Figure 57 is a schematic view of a shi pping
address section of a checkout page; Fggure 58 is a schematic view of a
shi ppi ng net hod section of a checkout page; Figure 59 is a schematic view
of a paymeg gf?sti ng em%thlchNnofoL agersec onoEac 345 Figure 60 is a schematic
vi ew of an emTlr1s ? section a chec % aﬁéi Figure 61 is a schematic
vi ew of anFigrel&ris t@hﬁ!ﬂaﬁm‘ﬂl@nﬂs@@%@@hﬁswﬂaneﬂn!@h#@bultpagage and Figure 62 is
a schenmati ﬁgafegs\% Qﬂcch@latup@év%faﬁﬁa R sediok MGGk pgge. DETAILED
DESCRI PTI PREF RRED AN HER EMBODI MENTS Note: MenjetTMis a trade
mar k of Sit1%¥8f i?rli)‘?ﬂf ERUCATCH 2 PP pghodeeieR SfacheckPHPoEhe pr ef er r ed
enbodinenthmh@hsnmmmﬁmommnﬁmﬂ@ﬂﬂhgﬁﬁﬁﬂﬂh@hMﬁﬁhmmmth the net page networked
comput er  SYSEeHis AHERA LAY Gl LBl Bl oc O sagd bnat || b
appre0|ate at not every Inp enen i'on W 1T “necessar | y enbody all or
even nost Beure $ds sykaiatq ieverd e iofessegtivn ofavheskai ipes di scussed bel ow in
rel altl ?n t? t haam:ag: swgcttrﬁmohdwvemsn:smfgb RN?bﬁ'ﬁFRSEMmﬂ\ﬁlt\lEh@é It {1 i tts mosz
conplete for feduc e r external reference when attenpting to
under st and™t'fi °Blbeﬁt S& %R fgﬁ "(t;Lﬁ%’gRﬁst"@?heWIet&*ﬂé‘WBﬂl ments and aspects of
the present inveit ihorpradgped ameodutemt firei @fentbannganyfiguth ® mrefxﬁthraﬁd ndtpen of t he
net page sy r i : d
ur f ace, LR g TRUAKS oBef NG ool irfn chibul W 8 BoRlenld TROREC 0 o
the surf a@éwml?ﬂea'rﬂ%dﬂli rreasagityifbiedell syeyeremest aftee sprsjfic dettiks pestrstsnsiasan be
queri ed bydigfss@pRbe R faia to (BERSI %erﬂﬂ-lb‘w@@r HIERBAWN dagnbaamtstntb& comga fic

r ef ere

i npl enentatio encode si bly,

and deflne%n?%r%%%ﬁmge §F “FRAt re“?%nq¥”aﬁ%??%3% %ﬁmﬁiﬁﬁ%%mgﬁWFqUh yi el ds
an unanbi gefoud embgdineet erdameds dfdicprewint ilwention y@ratmap and anong di f ferent maps.
The conput er Sysirﬁfﬁeﬁﬁﬂmar?%;ﬂéf&reﬁ AR PR h&&g@%&ﬁ eﬁﬁp?o@syéo%ﬁm%t%&%e mapped

surface, and such information can be retrieved” based on map erences
suppl i ed by % UBREF AgPraL e PR EP bEH! Hiee HhigheaeEtrrEees opmer ohfor mat i on
t hus retriexed mamiddkea b&a@ufeﬂﬁy@th@hme:ﬁap&&sfem &‘ah balgReried b bidbypebplyte t he

conmputer system on heha at or in on th rator's
i nteracti oér%ns\j/\nngt “%ehgepseﬁdr a %he 5‘%68?‘25 TR RS pr e perF tr%elaf"“e? m?ymge ?“EO% et page
systen1relwe@ygmmvﬁ@%pmbéﬁwwneﬁmbﬁ\wwﬂ@tmbﬁﬁHWHx%t@wammﬂbwﬁmpwhwsmetpages.

These are PAERS IR mdh Strenc RPN INGSheAM add BOESiREdNhEE Tﬁpco%a&r@%m cRaper, but

whi ch wor k Ilke interactive web pages. Information i s encoded on each page
usi ng i nk ‘wﬁtfueﬁ Plglatlon about features on the mapped surface, and such information can be retrieved

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

In its preferred form, the nctpage system relies on the preduction 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 recorded
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substantially invisible to the unai ded human eye. The ink, however, and
thereby the coded data, can be sensed by an optically inmaging pen and
transmtted to the netpage system In the preferred form active buttons
and hyperlinks on each page can be clicked with the pen to request
information fromthe network or to signal preferences to a network server.
In one enbodinent, text witten by hand on a netpage is automatically
recogni zed and converted to conmputer gext in the netpage system allow ng
forms to be filled in. In other enbodi nents, signatures recorded NPA086 -SG
9 on a net are automati call erified allow.n -CO rce transactions
to be secu?ngalq“gtp?ﬁﬁt egllrﬁfmzlaél iy v ﬁe‘leil VA R ?céiﬁ’r%éo ,Seczgg%ra? ntéd netpage 1
can represent a Aailpteted inddgufol, mprikiédcistpazin cprercpredet@dntérprtippfothehichser  bot h
physi cal | ype fiad lnft§ aRhiAb&EpINAGRY, of i pﬁﬁéﬁﬁgé aRgakbMcally ViR hRERLE At | on
between the pen and the netpage system The exanpl e shows a "Request" form
cont ai ni ngb“h“g’ﬁ’bth%eﬂ and, fieipeese FHel db° SRmPISTISHym eIt oamcont e rstesad e

consi sts ofddgssafelds endchasbitaniPbupesd. Mheebtpag ciiisié ios prbghe datakR  printadnging @EBE idkat a 3
printed as l.l ecti on. of 4 usi invisibke ink., The correspondi ng
page desc‘%nlﬁﬁt8 (l%gndg%,z' %}%e?éaatagc%ﬁetc e Oﬁe'{]ggé‘guesmﬁztfw\%g%k?k' élgg?lfe é)gcg“fgh%age

i ndi vi dual degdrigtipant storsd on Hie npipaep aefwork,| dyscripsg thej inditidoal glamepte sChe betmage Be t ype
and spat i aparR¥hENcsdiBONR) R fanEPatdl LhOLAEY I ¥R hBR clefbn §ic. B fk1alt €1 d or

button in the exanple to al] ow the netpage systemto correctly_interpret
iﬁput via i HE‘F&E@@G’%@UW PSSR ,“Lf%?ter@s%am € i 5engl Jie 7

whi ch cor rebpiobdent @ foihexagiplat haala esut entvhicf cérlegponds Ob rils gatid i sagnigsfaphi ¢ 8. As
illustrategd .l i - t he net page pen 101, a preferred formof which is
shown in %Fé%?dgglgg{alglﬁ 9 and described in nore detail below, works in

conj uncti on wi t hAgilfyetelsd deFigre Aty negee pen AR ppreErpd fore ghyikiel 8 ghogniimt i ng
appl i ance FigiresBanEy ardfdbdciRd O mdiOIRall Belbh§, Svorkd B oR@RtidnSyiMa hEHBS SrindR 601,

comuni cat es,_ securely with the. net e printer via a.short-range radio |ink
5. The net BagEmgierRede ot wpispe i Pas S5 SOl S RIRR T Er gur es
11 to 13 awdmudeds raciyeld withthomstregeabtei via asbirowee rdiodibk ® t o del i ver,
periodically or e ﬁé@;ﬁ%qqmep&dl,sg&}@kehz&m BEWRAAR S-Sy il BgRe 118513 Gat al ogs,

brochures and ot her publications, all printed at high quality as_

i nt eract i VEHBWpEgEee dea)l | belewa ispehis bndiliveopisiatienly e dreesagesprizt er is an
appl i ance wipaper< afgdides, Ealilogs, Bx@héseand ikl pubBididng chil §athiad e tlight @raliin adll €a
wher e t he .mrni ne is first consunmed, such . as in user,' s kit chen,
near a brea ?gg’?%mgﬁﬁ\é@nh%ra Baap! ctoﬁgéﬁ’ouesﬁeetﬁ%ﬁeamsterbsoafl P %adjf:ewe%]é’ra’% 8% for the
day. |t al=emrieonbmouiediagipenittopn arehewdictechs mqpuing webb & fah donsinyeil.csticrae inver si ons.
Net pages piskiiti@hemtned: A @bk fROIAL, o fical GO RIS Poik M BipRGd BEMEBSEn As USE Of
paper with the tinelipess and interactivity of an interactivé nmedium As

he
shown in FOGETREYOR feskine PHRGE apfamnia®y Vifitér act s with the coded data on a
printed netpageNépaechrig@drmilitir@aihes congingption @hbint the eRgeusadipepet witkthd, t he
interacti Otﬂneﬁiﬁ’es@an&"ﬁﬁe&@rﬂﬁyRfakﬂltte?arcci\zfy%ﬁg}lpri nter 601 sends the interaction to

the rel evant netpage page server interpretation. In
As shown in Figure 2, the netpage pen 101 interacts with the coded data on a printed

netpage 1 and communicates, via a short-range radio link 9, the interaction te a netpage printer. The
printer 601 sends the interaction to the relevant netpage page server 10 for interpretation. In
appropriate circumstances, the page server sends a corresponding message to application computer
software running on a netpage application server 13. The application server may in turn send a
response which is printed on the originating printer.

The netpage system is made considerably more convenient in the preferred embodiment
by being used in conjunction with high-speed microelectromechatical 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
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appropriate circunstances, the page server sends a correspondi ng nessage to
application conputer software running on a netpage application server 13.
The application server may in turn send a response which is printed on the
originating printer. The netpage systemis nade considerably nore
convenient in the preferred enbodi nent by being used in conjunction with
hi gh- speed m croel ectronmechani cal system (MEMS) based inkjet (MemetTl"r)
printers. In the preferred formof thijg technol ogy, relatively high-speed
and high-quality printing is nmade nore affordable to consuners. Inits
referred ation has the N
(F'_:hal’ act er | gsg{lécllscho F&Eﬁltst%?gp rf‘)i:ff]glﬁng‘ ewsm azme sucth as a SCE;?@%ZGI’—SIZG 5 SSéF%G%/pnrlte? ter- S| ze
gl ossy pageslspleyandgth sides, Hopd| tO@@Pfcf@r el n&)’eﬂa@n@m@foﬂbﬁm}n@m@g et her for easy

navi gati on and C@mﬁerpag%%@@m ks IRGrowi v N BLIRG S Eorddbdal iﬁﬁenﬁv}(mcégé tcSpit he
service is

growi ng avail abili I nternet access. Cab

avai | abl e ¥B5*§594" Bliaglﬁ %522}:1 ESGFQﬂdSt‘ﬁgw Uidetiniess ang sable mpdymsampice offisae m

servi ce of frexiband Inidoreoackaais dirdadyt nihablt toaam’ﬁsfshesesﬂ&lnb@@dpmaetam Addloperit® 20% of
e, el RIS Bk Bl iRl 38, APRLALE L. SL AT BEn e gh g, b
syst em cansy#an éﬁﬁ‘dﬁleéﬂledlemﬁgeWEsqopwglefc@h@l}n‘Hﬁser pidjiet, alodgh ths eptepmiitht er s,

al t hough tckpemﬁmte@mw Aol wﬁl‘lﬂ@é’f&_& Be mra&eﬁmwam @mswkﬂdpotnh@mafvmn%ﬂtafe I ess
accept abl e, %n?nés ﬁ]onsurrer S i ments, the

oi n er
net page sy3t G JEBEC SHH lf)t}IPV;gtoé‘ 3 ‘?ﬂ"f‘tﬁﬁ’é‘f’mt S‘éq ?q“ir eB'g 5o di ment s,
t he net pageasysteans hostehasispge onupatesdr ngiretecontied devicepsucics aptidter - enabl ed

device, Such as Reflsb Miflriol GHRAAZ RUR!defsih! PhpB Sl .g)f;éguﬂeé OBl dgafiet page

network are conflgure to deliver print- qua cations tO netpage

printers. P&ty guilEaionsyighrerees PSS é’re@d&éu P%%@s a’Eﬁ drbiatredc aHiqmptiqafly to
subscri bi rhgbsﬂleirxga@@aghr pritieey sla\/poaltcaﬁhgﬂaﬁca&bln&@m@nﬂtembﬂ proeast iPRgonkiBELT Net

protocols. Persona g ati ar tereﬁ and formatted according
to indivi ?catbogséarehl%ere dqurma{K%acc i még)ubdre\iﬂ%ufllulgergrg le%e configured to support

any nunber of peﬁ@etp@ndmaerpmecpamﬁgmd ke suppoit nyamipban efiyes, aof 2 pre tymargpek
printers. m Bl RS agéiprinrml ﬁ%%@&&@&ple&@moﬁl %Loﬁmas‘aépﬁéa hAASmRudNi que

identifier. ousehol have a caol |l ection of ‘col ored netpage pens, one
assi gned t‘8en8%"6h“i‘f’é??ﬁ‘éﬁl mayd?ﬂ*’ﬁt hiellgetion qfgolorgdpeiags negsnRne asighed IS &Fb BB NRI ntai n a
di stinct pifdkitdntly Wihishlldwe st ader b MmaRtaReldpageprPhlbvilCedptd b a nSPig¥ GibliGion

applicati Os@rvér%¥¥§ﬁdanéa‘ netpage pen can also be registered with a netpage
regi stration se T£%and I'inked to one or nore paynent card accounts.

Thi s al |l ows e- cofnrelpise Piraaymrelen ke reaistdng wg@uephay registrition bared 11 andilipkgd tdhe

net page pefie o M6re @%ﬂ%rdra%&k&;ts Ils | s SEIMBErcC PARERES bh G&m%ryg.aﬁ&uéae
captured by. the net with a previously registered signature,

al | owi ng P2 8° &Wﬁe‘?‘? T@%’E‘)ﬂé’a%arfﬁglﬁ?ét@f“ SV REmReTe e Sf%at&rﬁcaé’“‘reéﬂi PEBES er ver .
Ot her bi oneth with 8 pesivusdy sgsiyel sigedref dlowig iif ty abitbk@ridatet tfe usér’s/ﬁdmtyam abk- t he

et PAgE Pl ACleltE bl RUBLEL AL RANY D) BELLD) 89k § & Tpl @iy bY

the netpage registration server prin
peri odi cal&elerdieursint Jgaming verifisg mﬁémlﬁfaﬁé by (i %el%gﬂregistrahon server.

Although a netpage printer may deliver periodicals such as the morning newspaper without
user intervention, it can be configured never to deliver unsolicited junk mail. In its preferred form, it
only delivers periodicals from subscribed or otherwise authorized sources. In this respect, the netpage
printer is unlike a fax machine or e-mail account which is visible to any junk mailer who knows the
telephone number or email address.

1 NETPAGE SYSTEM ARCHITECTURE

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

class diagram. A class diagram consists of a set of object classes connected by relationships, and two

kinds of relationships are of interest here: associations and generalizations. An association represents
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user intervention, it can be configured never to deliver unsolicited junk

mail. Inits preferred form it only delivers periodicals from subscribed
or otherw se authorized sources. In this respect, the netpage printer is

unlike a fax machine or e-mail account which is visible to any junk mailer
who knows the tel ephone nunber or email address. | NETPAGE SYSTEM

ARCHI TECTURE Each obj ect nodel in the systemis described using a Unified

Model i ng Language (UML) class diagram; A class diagramconsists of a set

of object classes connected by relationships and tmo ki nds of

rel ati onshi ps, are. of e ssoci.ations eneralizatjons. An
associ at i on%r F &Y 8Lish "é*g]‘ﬂig’ﬁﬁ‘@%“ Oq’g fq? Eaﬁ‘ifs S%Cﬁsséf §BRUATS" BEheen
obj ect s, i actnal drstenmachcan s piaisiesd lofthedblb)srmwayﬁf gdnesaloughatf B thersel oditles

act ual Cl a&?@@ of ﬁﬁl@lagsaghdtéﬁssu}(‘ g%rgﬁﬁepdﬂgmbﬂ’]oftcﬂﬁ ﬁ Qleh %\% Qrgply\@yubse't Lf 1@ "Ifﬁ ass is
t hought of_ as the set of all | ects of class, and class s a

gener al i zaWBHO"SPOt(E‘F%‘BQJéS“@mtSWéW ‘Bd@F%lO%eP‘ﬁ%)T‘;i’ ‘éasgeﬁlﬁfsc@fs%f A. The UI\/L does
not directly SUpﬁ%tcla&&@ﬁﬁbdrs@l&d@fangmé&hédhﬂg the ﬂam@ofﬂﬁ‘do&&SRSox@fms@lhlaS)SeS Each
class is rectan Iablledvvl cl ass.

cont ai ns atlil?%{) % O(flthf' ﬁlass f‘%‘ Bfrf) es o?met*ﬂ’e Zﬁ'ggl lm%én da""ﬁmtt‘)fg‘ “PREY Sﬁ’g narre by
a hori zont %¢ clpss, r'ﬁeparae?ddroal th astpibubf list hea b«p@m@@tl ilign &n ¢ class Idegr@hsa@sch fsllwar at ed

fromthe atdeieldpatbistte ¥ Aoddfidal zontal 1ine. I n the class diagranms which
follow, however, ogeratl ons are never nodelle An association is drawn as

a line joining tuo3EraieLs dragnisadngiomrs W@Fﬁeﬁﬂptﬁtlané?af’%‘? at g SR R t he
mul ti pI i ci thy naftiplidig ofi SiROGcakiican TheThﬁauﬁefuﬂ[ﬂhhtynibﬂoh& pdlnl Stetidk (*p uﬂraaes An

asteri sk (Imzltlﬂh@g} o(f'a&lgxz Fle z%g E 1*1(1% ggch Sﬂgg‘uto ondl]y la‘btgled w&l{ name I’ e Each

associ ation 1's optional ne an al'so” op |onaIIy
| abel | ed a#sogiptitnally @W&ewttehher led wigh e gfle efithe Wﬁﬁperslp'@ retdhsn gn obsastamoph  open

di amond i iQdliaRt8 Sap@BeaB@OECLBALINORisFREOO), Ahd RNdrhwd 5 PR lber@hto) end@Bt0ind S dr awn
at the aggregator end of the association line. A generalization

rel ati onshB #Pdr% ) is drawn as a solid line joining two classes, with an
arrow (i n the foAmesfaliztoopktionthii Eisgl)as drain 4 heoligdinejoing zvadt dladdes, eittl an When a

class di ageﬁﬁ@‘@h%m%r&l%?& H&ﬁﬁ@% gﬁé één&%ﬂ&atghglgir ans, any class which is

duplicated is shown ash outltne in all but the nmain diagram
whi ch defines i tWhFlta‘i1§S SRS bR vaintorulipledipgragh pay claprerhish isiduglisatefids | ned.
1.1 NETPAGESwINite@ssd aitehe tdl BuOtO fah iRgtad Rhididthes &. N ARAGEyiN MK 1S

built The yprhow de A paper - based user interface to published information
gre it 18 de
and |nteracn%| ve'services. A netpage consists of a printed page (or other

surface retion) NﬁTﬂA@ESny tagged with references to an online description
of the page. Thengplobnge m@gqmqgomlvmch%efbage%&ﬁ @'b&ﬁdrhgﬂ,ml&etae&fa&y by a

net page page server. The %e description scribes the visib ayout and
cont ent of afeﬁéseblgﬁg’ace to pubhshe information and interactive services.

A netpage consists of a printed page (or other surface region) invisibly tagged with
references to an online description of the page. The online page description is maintained persistently
by a netpage page server. The page description describes the visible layout and content of the page,
including text, graphics and images. It also describes the input elements on the page, including
buttons, hyperlinks, and input fields. A netpage allows markings made with a netpage pen on its
surface to be simultaneocusly captured and processed by the netpage system.

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

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

identifies its own position on the page. Characteristics of the taps are described in more detail below.
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including text, graphics and inmages. It al so describes the input elenents
on the page, including buttons, hyperlinks, and input fields. A netpage
al l ows marki ngs nade with a netpage pen on its surface to be

si mul t aneously captured and processed by the netpage system Miltiple

net pages can share the sanme page description. However, to allow input
through otherw se identical pages to be distinguished, each netpage is
assigned a unique page identifier. Thigg page |ID has sufficient precision
to di stinguish between a very Iarge nunber of netpages Each reference to
the page description | NCO. inted t i f.ies the
uni que page on mﬁi ]?medubgg%“Hgsgmahere%y q%?? gﬁf 3@' ?F%?@?zthe page
descrlptloﬂwh$h6m@a@matébmﬂﬁﬁeﬁwwkkaﬁmmwgwowwﬂp@shmmmnmbﬂamhaﬂpaged

Char act er i §td Gfa-@fe B LRAGSREEpHESELIGRED 1 n more detail bel ow. NPA086 - SG
12 Tags are printed in infrared-absorptive ink on any substrate which is

i nfrared-refl ect Ve s st By %Pé"%r‘%ﬁ%%?ﬁ‘i?r BaseptPacRBLy m’ﬁﬂ?ﬁaérdé‘ﬂls\ﬁévgﬁéﬁgt hs are
i nvi si bl e fochetnaPagh uysRm veatk: dakrbst AtRoCRRict. Yheslﬁﬂ&eﬂrelch)éncﬂcoﬁlﬁlhm&itestﬂﬂﬁ e | MAgE
sensor wt filte area_.i e sensor
in the net% %"g@ﬁ‘[‘% {tﬁange raélo%’éftﬁag%s “rﬂ%heélg aﬁla“% dtensgf ﬁ“anﬁéltﬂgg%e system
via the neﬁmégvfh@bmagemﬂWWﬁm%¢gﬁ@h@ﬂﬁ@ﬁbw@*wnﬂ@magsﬁanmmcunwwnkuames Wi th

the netpageghitd Mb QhgeViDAand pm@fntonr@agem&ﬁ%pwlm % pa%@agﬁce%@m&%&&n% ently
can reliab i nage at | east one

smal | and dense arranged t %Jﬂ

tag even off"a%i'FHPE e’E‘Pr"’&‘Ee“fS‘ yf”ﬁ ﬁ)é?dg’ke thgm ?3?41%‘616’iafté‘?ﬁﬁ‘f"ﬁé”tma§%e pen
recogni ze the pagee hdﬁ:aamdag@(savdrlmmtm achjiuy pagatiesfadet foOErchviptiled Rfpagrage,
since the | Sg4: I ectabl. coded to
make t hem %fgﬁﬁlé g? "} %Psatfﬁ%t@%t g% ugfgrr%?pgﬂ-e%g’ gﬁéﬁe%ﬁﬁgs %3{35 agge éi esﬁré%lgn gger ver

mai nt ai ns %"Wﬁ@léﬁt@&ge i nstance for each printed netpage, allowing it to

mai ntain a d| stimsd reﬁﬁinslﬁﬁbebb&armeslbh@@ads&ignaﬁadwﬁag fngs_ncé @m&hﬁdn%légépdgé\ t[]ﬁ
e re atlons 9] et ween e

page desch tion ti nted net

page descr? p Ton, El?‘ﬁe‘*gﬁagag HEPIgR B ?%‘gig‘l"?li‘é"’%rﬂi‘eri‘te%lg ° RERE FGLD Prteds own i n
Fi gure 4. ﬁﬂeflpa‘getmngmaaﬂ@awlmreammnat ed with both the netpage printer
whi ch prinjed itNEﬁgggETAgs known, the netpage user who requested it. 1.2
NETPAGE TAGS 1.2.1 Tag Data Content In a preferred form each tag

i dentifiesefe r &89 BAAGont@At ch it appears, and the location of that tag

wi thin the regi O[halﬁefér&.g fdﬂﬁ)’ea&l tSQd&ﬁﬂés@leﬁegﬁdna:gﬁthﬂ ﬁrjﬂeafseilﬁttﬂ% 1505&105'3? region
as a whol €y to,t signal a

ag
tag sensi ngqclaé\}“irI &3 eéegﬁ’ F oﬁ\‘/f&l ma’f gsgﬁg;"gaélfélagf ﬁ]g?hcf%?t? {?gg%fg“’é' % ﬁﬁg"?‘ﬂgﬁo % soci at ed
with the iwmsedearesr da b nadrefor agmpini fidvelut 4 ensde Hisiicego dewide decdiralvi Ng t 0
refer 10 g,deaed il fuBodssdodied WAL ranmé%m&%aao%en;gn wimu tnd O u?gx UP e,

illumnate an "active area" LED when in the zone of a yper
be nore cl®4prs TP apﬁﬁatlﬁ‘eqf&mre&% 4155985 RSP ey f%mlen@wmtwc Ppﬂtfeag
cont ai NS afiea” LED when in the zone of a hyperlink.

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

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

which case the region ID can directly identify the interactive element.
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easily recogni zed invariant structure which aids initial detection, and

whi ch assists in mnimzing the effect of any warp induced by the surface
or by the sensing process. The tags preferably tile the entire page, and
are sufficiently small and densely arranged that the pen can reliably inage
at least one tag even on a single click on the page. It is inportant that
the pen recogni ze the page ID and position on every interaction with the
page, since the interaction is statelggs. In a preferred enbodi nent, the
region to which a tag refers coincides with an entire page, and the region
| D encoded in thq,gag fs‘;perefore synonymous Wi th the page ID of the page -
on which the tag aooeaﬁé " n other enbodinments, the region to which a tag
refers can beFE#iarbltmamymBﬂbﬁéglon of a page or other surface. For
exanmpl e, i[RefiGIDCOT Mgggde W tirttHedzone of an interactive element, in which
case the rlegion 1D gan directly identify the interactive el enment. NPAO86
-SG 13 Tabf#@'® - Tag'®ata Fiel dPrécision (bits) Region | D00 Tag | D16 Fl ags
Total 120 Emegds tag captains 120 bifs of information, typically allocated as
shown i n Tablel—==Assumnga=-nmxinumtag density of 64 per square inch, a
16-bit tad 9® support? a region siize of up to 1024 square inches. Larger
regi ons can be napped continuously w thout increasing t he tag I D precision

2100 {103 or o B ToRHErT 7Y B B FITTo) APl S rOfsm (9ba: uni quel y
i denti f i edAssuriinga iRaxiag tifedewsitEef®6 dér ngpark freh, ﬂ@blbtag@anﬁpottaageﬂatsae afte to
redundant | y,2ReRAGENS mgerareg(léé,carﬁ))e Resd §t91|t Egy 360

encoded bits con5|st|ng codewor ds of 15 |t S lgach The (15,

5) code al PERE™ StE “5‘“%%‘6‘% regipns Spbming: The 10t Tegie PHevs Tobkdfoede i.e. it
is toIeranmmmﬁummﬁyﬂhm}mﬁﬁﬁmkgmaMﬂmQ&@wwﬁwmﬁEBS%)per codeword. Each 4-bit
synbol is {;?res?&iﬁ cg& atially coherent way in the tag, and the
synbol s of "tThe six cO mor are interleaved spatially within the tag.
Thi s ensures t hat'hel2f bitsof tag datapare edundagilyr epgodecafsing e €15y RepddStlopbuecodp@lis al | y

adj acent b}lél@bé@m@&mQOMSmgwm@Qm?&rof@Ef4-§1V§}B9$I§ea91v@ﬁea(u sf&sﬁe owdM NI UM
nunber of synbols jn ang?one codewor d, thus maxi m sing kel 1 hood t hat

the burst Br'? &FmbeLeroRdo bqorsried gproaiaray: | <t 3 teerp g sé’&]"’l‘f’é‘@j g e tUr e The
physi cal r¥presendvatd on of the tag, shown in Figure 5, includes fixed

target structur €Bach 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 muitiple 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 256x%256 dots.
‘When printed at 1600 dots per inch this yields a tag with a diameter of about 4 mm. At this resolution
the tag is designed to be surrounded by a “quiet area” of radius 16 dots. Since the quiet area is also
contributed by adjacent tags, it only adds 16 dots to the effective diameter of the tag.

The tag includes six target structures. A detection ring 15 allows the sensing device to
initially detect the tag. The ring is easy to detect because it is rotationally invariant and because a
simple correction of its aspect ratio removes most of the effects of perspective distortion. An
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15, 16, 17 and variable data areas 18. The fixed target structures allow a
sensi ng device such as the netpage pen to detect the tag and infer its

t hree-di nensional orientation relative to the sensor. The data areas
contain representations of the individual bits of the encoded tag data. To
achi eve proper tag reproduction, the tag is rendered at a resolution of
256x256 dots. Wien printed at 1600 dots per inch this yields a tag with a
di anet er of about 4 mm At this resol usion the tag is designed to be
surrounded by a "quiet area" of radius 16 dots. Since the quiet area is
also contributed b Jiacent .ta it onl. dds 16 daots to the effective
di aneter o EFWODaMSXG%ﬂ S Wg%sdgfx é@?ﬂﬁT?%@ gt et i on
ring 15 aIW@W@t?ﬁeY@Eﬁ@hm@mﬁe@htewmdwnmnsﬁw&hkykd@détmmmhenﬁm@muHmm ring is

easy to deﬁ LetiREGAMS §7 laflow fe SQLAS ARAL) Hseh anéch@t@ttw@ma}aﬁ&a@g S6clive S1 P! €
correction | t%pﬁigect rati o renpves nost of the effects o %fperspectl ve

di stortion wan frm § andgpsnae an gopyats thiep-dimensiondl pewtion) ud geeniaien ddhsmg devi ce
t o det er m retitchethagpwoxi mate planar orientation of the tag due to the yaw
of the sensor. T i X kewed Lo yi e a_uni que

ori entation. Fou?ﬁw?%r%ﬁéen%%|age§ec@nda§tgtlasrgeit?lm£fc1 lf%nmuag'ﬁ%?°ﬁsg device to infer
an accurate two- Ellfmé’ﬂfsll wagispperissplac Thispports, am%%jpﬂwrdﬁmgs lvetindge amvlinhence an

accurate t Jsuﬁen@maiecﬁﬁig&maénd PR SbdbiRond t&rduaﬂ;r%béa@n fa{g, R nakRY cirdufl L1 Ve to
structures are. redundantl e.to inprove their

t he sensor.

i muni ty t%ffﬂﬁ%?l%né ot f%ﬁ%ﬂsowfn&vﬁ tag QM yEg grimise i3 ?waahrda 2Pl SePETHSOPY &

anongst ot fadial Wehgemgm¢ fogpéfiarerea HoagleigyGis fadial liaes afiwb Edne@ttic ifculaf ir@&NEHdh ar  gri d.
japr co gte)'ng gg,éag b .lmﬁmﬁénglﬁlﬁiﬁrdog 6t 1%86 ap%]}d I J@ggneargj B fxl?b‘;?ges(gsa G L8 U'ng each
data bit i% atrlﬁ"‘&reé‘éaéﬁtﬂétfmﬁvmﬁ dmﬂeaﬂ?ﬂaThe\ke'é]géf ihﬁW?%eme?ﬁlabﬁlreaﬁtpnasrfé‘aﬂYbounded

by two radigadd mm&maﬂqm{emmcmmm Jatacgylﬁaom%égen& 50 aERGR2oWRERE has a
m ni nrum di mensi oli[h 4§’E%Ot g‘@%tl 160(1?l ?@I desjgned so that its base
(its inner arc), [P9% ‘gt pagEPolagfivagh o ?OQGW%WW%CG?%%fOBWm%C hei ght
of the wedgebdlringhésa adisl indihtedated Ohshios. Sylmbely Sire Atddd dtOmitdle ifTciduBIM

di nmensi on. DoAzhhd g a symbol is represented by an array of 2x2 wedges.
The 15 4-b) Eﬁﬁa&fﬂa rr% ?s of each of the six codewords are allocated to the
four concentric Tgey%@qavnpg Hglesiepghtotesxire terpvirpeeepdtislditadod bettsromy 18y nbol s
are all ocaiy@dolﬁdm@%mtc&iemun circular progression around the tag. The

interleaving is des se the avera atial distance between

any two symbol sg“o(?rée? {‘]féu%’&'gﬁm%alér%ﬁo‘r“ﬁmqoﬂ“ﬁ?ﬁ@ggeil ’c'?glg’bﬁ?)?ﬁﬂfsmgé'f“ﬁﬁl ®click"

i nt er act i omnsingtdbvi nusigg eble toegd Titeastiose @tisdapsh gfidkbafi vieey, notniager vaensi thy devi ce
nust be ablgtH .Sas: ﬁsmits@ms 00 &N e rs‘qtumghahﬁte} dthe kit bELi o e%g{s o matter
where in the region or what orientation It Is p03|t|one greqwred
di anet er o‘?e“[‘?féthf‘Ffé’fe&ﬁﬁ‘F“O\‘}P@W%ﬁea’i!dﬁéacgléﬁfsq“’rfggs device is therefore a

function of the msmn@actuamﬁaagngapaf tht Renibndg FiamASSHMNGnRdr GEA GHVBH id a9

shape, the bg;l &When gltag‘gra‘:f‘é ﬁed on a equ %er%l%‘a%glﬁaryi , lasdshgm]:n 11\1/ i*‘iguvl\rle %.S

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

of position, and can be easily made invariant of scale, aspect ratio and rotation.
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obt ai ned when the tags are tiled on a equilateral triangular grid, as shown
in Figure 6. 1.2.4 Tag | mage Processi ng and Decodi ng The tag i mage
processi ng and decodi ng performed by a sensing device such as the netpage
pen is shown in Figure 7. Wiile a captured inage is being acquired fromthe
i mge sensor, the dynamc range of the image is determned (at 20). The
center of the range is then chosen as the binary threshold for the inmage
21. The image is then threshol ded and ;gegnented i nto connected pi xel

regions (i.e. shapes 23) (at 22). Shapes which are too small to represent
tag target structures are di STete) rde Th ize a ent f Lac shape
is also conput edteriSunﬁa?r B?Stﬂlatﬁré A en?%”‘?% @?aggt(%gﬂ“g RS LS £ or

each shapebeingrverytweh Sehaynd oxkerdeerspéveve-digstcd Matrhing ultoseedptberm‘sﬂet}t nbmmgragd t ar get
structur eSmta%%&&hz@@%h%m&&t@bﬁce% sdoBRLEdPALHNE ol W AL1iRR the 2]

position, and can be easi| % made 1 nvari ant of scal e, aspect ratio and
rotation. REBRBFecgrse rrerihe pyyestivedivutoniap signifippn s ripgs ¢riginalgspegttand o pe
| ocat ed ( afotadm)27 todethdr p@viBasuséfhlapmehnadib g thePbrspetit ﬁglsfdﬁf y well behaved when

per specti ve-di stort aequS tml\/tatt h| W19 1950 eeggl Obge a@@% gecolhsilzglc?f %eg ﬂ’brrents

rotation-normalizing eac ape’ s “nonent s ey
ar e nor mal #rplgie thaeing’s n@nﬂmstloea@yaﬁloh@e@ @gmime a@vetnthnﬁlomhlemqgeluesrpﬂbmg ve

di storti onm¥@ss S ée@&morder-rxﬁﬁleﬁt's B9 Sralided R akis ARRee Easﬂ)pgcogﬁl%aﬁétfpn 27
toget her provide a useful proxi mati on of the perspective transform The

axi s t ar gef SES et Bice mement retqh‘@d Hb‘iﬁamf“é“afﬁéhel t‘B%%&“%‘ae frigptatingy of thewaxiy: gy g
proceeds _bqhapeaqomﬂgarem@ fidaeedrtd g stle m@mﬂalmxiﬁfsmm NoteQlse @ahit &hap gosibRWTENL S,
A e oy SRSAGLARIZ Al Mo S84 hllhag TRIBIES ol S58° QA 8L 17

noments are nor na arget I's ea recogni Note™ t hat one
third or det?ersmﬁ@rﬁlstq“sonrce'qhﬁlﬁr el atiptagttSasi Hearie tarms «nrwgralpetstsqnbalrcendes a

orientati qg&ﬂggprgmat@,xbﬁhem‘gmm@hmof,egygeig ber at el y skevved to one side to
make this possib also th SSI

rotati on-nor nmal i %12 fP‘Hé’eréFi‘?ftg’e faégretg*éri‘ct'ﬁ‘fs 18 e e 1“>r/7b‘§ ﬁ?&?tefjlﬁaé 39)| (g gstimates
nor mal i zat4fdns papiohs aetkompiteichesel bretheiplabepetal witichigis or thée 012 acbatishtirge, t he axi s

target's agl apecm@ raaﬂoﬁ OF fﬁé 9&{ il tﬁ’Jﬂo ale ﬂeq&lgtﬁa%m%l%y@?%e@ gp Jﬁtﬁf ul

appr oxi mat 1 on of ation ue to pen yaw erspective
target st r%ﬁ&?‘é’éhzﬁm%ﬂoéa‘thﬁ@m aypmen. Prse theie r@d-odgnmaEyts acasgaliset thimt es  of
their posuaubm@e@eaw@wgawa@da@aﬁ@d)gm hrlarhe tarkd @R st Pt @{mgtﬁlpaxleldaﬁss hips to

therlng d axis r and rotation of the nd the
rotation o %t he® é:nf%c@ ﬁf/ﬁf‘ iy ﬁf}n% | ogtetg%lgubglersﬁf)%‘ﬁ/}aﬁﬁw fi5neny 'btogbe

nor mal i zatreoprstiveglispatehogizapt’ o snawentknoOnee inhiad padeadnd <gheliegreagment s ar e
nor mal i Zedfrere&bﬁl peﬁbé’cﬁ%l 1BhsfddE RS ps%&c\ﬂ%at%ﬂﬁﬂ&h on %&g@elﬂuﬁd&sﬁ)ﬁ@ gﬂ!ﬂ%ﬁs and the

target closest to each estimated position is taken as a match
ori gi nal CEATEdedeur fe-spige A pec SRS PRI ppiplsep Blegkbtrs PaFendppraitls hkSfire 0 be t he
per spect i Mdapgling tagd tegke CRHrpIRY, Madibrs Ofhedis, T o EBES KDOWNCHikER: bNB&REySpace,

and an ei -0f = [S ve l.ia rm33.i.s inferred (at
32) bas edg%%hngglﬁ{eﬁ&gﬁ% Hgﬁfc‘%ﬁ%_@@nagguﬁ% P)% ; dll’ *Squat onicéJQII SFREge rﬁteéé our
t ag- space <astireferragse- space point pairs (see Heckbert, P., Fundanent al s of

Texture 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 teal-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-
mterleaved during the sampling process.

The ring target 15 is only sought in a subarea of the image whose relationship io the image
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Mappi ng and | nage Warping, Masters Thesis, Dept. of EECS, U of California
at Berkel ey, Technical Report No. UCB/ CSD 89/516, June 1989, the contents
of which are herein incorporated by cross-reference). The inferred

t ag- space to i mage-space perspective transformis used to project (at 36)
each known data bit position in tag space into i nage space where the

real -val ued position is used to bilinearly interpolate (at 36) the four

rel evant adjacent pixels in the input jgmage. The previously conputed inage
threshold 21 is used to threshold the result to produce the final bit val ue
37. Once al|l 360%2%16‘ blti 37, have heen obtained in this way, each of the
si x 60- bi t FREEE 5itE & Sahdt B '8 wERdN (TR 038 t"‘t“&? ?lnétl fedgndiecoded
bits 39, owcdkR0llyeacodaldthon g pem pésiiioalis redlotied fot Fatcuirdne ﬁmndeﬁmchdamﬂbol s are
sanpl ed in rG&Qsﬁl ogerogngq({eallysﬁ) n&rjﬁhmgpﬁie?m{ qgw Q‘Sf ah qRJ, 384/ i%te%eﬁwolveg erl eaved
during the sanpling process. The ring target 15°is on y sougfit 1 n a subarea
of the |na§é‘“%ﬁ"8°§]§ffaélné‘fei%‘ﬁ§ﬁﬁﬁgeto the i mage NPA086 - SG 16 guar ant ees t hat

]E he & I ng,d if foumss olrtfneaaﬁgt ddng lalacaeeﬁmm @tdtyt AGhe ﬂe&xo@c&ﬁm%%£m§ %ﬂl ﬁlf not ]
ound and _slcc A coded, then no i Q recor or the
current f rparrg %%h élequaf’%‘m BP gy P?fﬁm‘bg%\gf&ai’ﬁ‘blmpﬂ‘etgﬁ T8 3 6H-*Hi ni mal
field of vﬁheweml@neaﬁmaﬁﬁ of tatpenas e afeegl (at A)dtonete pggediveigarafood Ber tag in
the currendy-fRge theTaE%n@lQé BloRE adAR1A85R, bdarteg At Ee'i stpﬁ,%mél‘l%ﬂﬁddtﬂ% af; the

region containing the tag and the position of t tag withint ereglon
An accur at @&t i on 35 of the pen nib in the region, as well as the
overal |l or1i.estatTegm3dap of the pen, is then inferred (at 34) fromthe

perspective transform 3 erved. on.the tag and t e known s
rel ati onshi p bet \?\)/e(gﬁm% ﬁgagr Bé’maﬁ‘%’? {(;Jail"’lt [B g‘dﬁéagtrﬂ%wf)g‘?ﬁ“?mfoﬁ‘?ée@é? axis.
1.2.5 Tag hape Iﬂé@wthﬁgagaef@agpqnésqmlqnscan he aansletgd oty dnDBbsolutet lagtidnDyithintle a

tag-rel atiMgePRBoL, HRMRhRE B hBGE M thl REod Akt bnid ThiO S gmlgs,r aet%]gal;ldpvz? pen
Iocatlon can be translated into an absolute location wthin t t agged

r egi on, THCEL PO Feck e T Hig Rephicon R cPegPBfisitetoh dhidabier clarhi's i s
gi ven by aduimmmpwnaﬂgfnummtas@nowm@kpampﬁteﬁa@smldgagl IDin a tagged region

to a corresponding,J,of t s . diagrhamis . shown in Figure
22, as part of t eaéne%ggaﬂﬁgpm?gﬁg%er@ tggié%th(fls rant thggs and%“ eff & s the

scheme usetoxdgp Isﬁaﬁq@es%?ﬂae@flnl%g%mwrts Hhamatgfssma nldlgtsmelse Mrthe\ﬁang/
111N Sohem At e bert g abeme, they can also Share t he
sane tag nap. Thgh ?‘F&Y)’ afr?ﬁwng"“th’@feg?fv s‘?a eﬁ“’é’tlpl Husgiver afreenRe 1 egi on
| D. Thus, tg8 Wend apmegnstmm,|th, tagamapteagbe rddicaeitthatap BNcah bamaslaédinto hdsdhlg map can
be retri evtﬁgimmﬁwmgmé RefR b wllv@ﬁeﬁ%cmpman% BRI H o 1dAn lPoaL | O

Wi thin the 1egion eta-re ative pen location can Y0 the
tag | ocat |)6Eﬁd%1161bsoiute pen locatlon w1th1n the region.

1.2.6 Tagging Schemes

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

A location-indicating tag contains a tag ID which, when translated through the tag map
associated with the tagged region, yields a unique tag location within the region. The tag-relative
location of the pen is added to this tag location to yield the location of the pen within the region. This
in turn is used to determine the location of the pen relative to a user interface 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. Location-indicating tags therefore trivially
support the capture of an absolute pen path in the zone of a particular user interface element.

An object-indicating tag contains a tag ID which directly identifies a user interface
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yield an absolute pen location within the region. 1.2.6 Taggi ng Schenes Two
di stinct surface coding schenes are of interest, both of which use the tag
structure described earlier in this section. The preferred codi ng schene
uses "location-indicating"” tags as already discussed. An alternative

codi ng schenme uses object-indicating tags. A location-indicating tag
contains a tag I D which, when translated through the tag map associ ated
with the tagged region, yields a unique tag |location within the region. The
tag-relative |ocation of the pen is added to this tag | ocation to yi eld
the | ocatign of.the pe n |on Thi n tur dt

det er i ne %ﬁmu octg t 7 %ﬁ qesf pﬁ‘ﬂ%asﬁoéﬁ?ep td?evrég"fuo@ thesf-‘}?s rf{l1 e‘?qfl%(?ég I“?frent in

t he page uederidmevndasiobé atee dntefateh elerwat, meging nhemNat idowticyl 4nd thedoreiser
interface ghigNBMuatid $feke lﬁdﬁtgtmg'ég's A oD thbreBre, Lusgo@tt thOBhphufe! @lah %ﬁso&g Lhe user

interface elenent is identif Location-indicating tags there
trivially Padypbsyde, hf’ﬁ?é’%%i‘@?‘-’(ﬁ‘r%e ptusg qf apslByepeRPade fo 1988 # terpositine sm#eg of a

parti cul arfrégs@ty bxdéeds fvaeahetei@iied tAANrGithEC the iddpihdAbd: MImiRg s&@RHFeNS a tag

| D which djr. to}ﬁenex'?mltm e% e%%s%%an{b}%ﬁoeurs% een;&}ll\lch{A\086 -SG 17 elenent in the

page descr]i’p |on associ a f“the tags in the zone of
the user interf&4e eethfertmgmglseiem@,ltfwta'ghému@enn |cvm)ernﬁoaoeﬂ1eds®mmm viswbki ng

themall igdenhk6Rlne Ahed REES MM Riivel bR dn MM &Qac% BiteralAi @ Gfephil ;9&%]' ng tags
do not, therefore, support the capture of an absolute pen ath ey do,

however, sYiPipaP PPPIORECSRng deyicsfin ‘adﬁf T fpgidgia todhs feag B the Sﬁ%na ‘Eﬁ@f a4 for e
posi ti on sapppiargespdnsett beReatat@Xe mefkspafayden. t he encountered tag frequency,

t he di spl a.pngment DBWEH@?'&fA%WEQ‘QWf"ﬁS position to the next within a stroke

can be unanbi guous m ne ei ther taggi ng schene, the tags

function in coopérlaﬂiﬁ?lﬁﬁewqdhleats@@@falme@aﬂgﬂaﬂescrieti@n@q&t@agm thkiewneét page as
user |nter1ag1{rés\gemglzgrrents in that a user can interact with the printed page
using an appropr e sensi n%’b*b VI ce jn order for tag data to be read by the

sensing device a ??ffpa%"r?ySt BPPLE dosPded arfues Pishat Bemest deEgt 1wl t he
net page syt¢ ésmumént 33 OREIMENHAINGI RA%aDES@RbﬂEaC&l&aﬁtspm@faerars@datwhmdl ment of

a documantcoﬁt@ﬂ 0%9&9849 Srb Eg Bk 8990ts egtssaile%'b%gg %Hgg%&dt% Obdd th Fcio e 25 and

26. In the netpage system a docunent escri three 1evels.” At the
nost abst regRted jop perinter yigh ¢ gerticHsn Paeg 3B Redsaceerdingeioay p,amcelarl usgrsy gdle Epeter whose

term nal ejreroridt, She@3Qmant & pamlmaimnmetfama&@ %&attedqain&ate&n%@sss wah as text
obj ect s, text st ce the docunpent is

printed on aoanrcf'%f %‘r V%‘f“ﬁ ‘gthpcﬁ?tﬂg 819'?“ %ﬁgéﬁ d e’f%t H‘dhoé?:??ff’rc‘aﬁei&"ﬂ’t Beigy
parti cul arcouseridsg sgehadelfrot grrticinlybere the enntehtvbjed s tingntlaicd Fpagiimat ed and
ot herw se &%Mftaeﬂmurfeq{ Qﬁtp%&dls ta@cg Hésa‘ﬁ:led %&H@ tt§ aﬁd%é i }Mt ch édnthr%g

cases be
associ ated with content o %)ects are dift'erent romt ose aﬁom at ed
Wit h t hei rPatigdirassdesisaiedd o&e FFF?K%ﬁd S@F’éﬁ%’éﬁ"@@ Jnpytgaptpred higpghyethgiissasces it cont ent
obj ect s artee @inypage deedrigicad. Each printed

The presence of the most abstract document description on the page server allows a user to
request a copy of a doecument 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 formatied 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 &30, each of which corresponds to a page description 5 of the formatted document.
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i nstance of a docunent and page is al so described separately, to all ow

i nput captured through a particular page instance 830 to be recorded
separately frominput captured through other instances of the sane page
description. The presence of the nost abstract docunent description on the
page server allows a user to request a copy of a docunent w thout being
forced to accept the source docunent's specific format. The user may be
requesting a copy through a printer wijgh a different page size, for
exanple. Conversely, the presence of the formatted docunent description on

t he page sgrver allo server. t fi CI ntI e ser
actions onEahf)aﬁr el V\%ro df)SFrllb% %Sd“g%? LI ‘g?e%ﬁffet Yol d%%résh]é ag%lg)éf%(%'ﬁ%l sts of
a set of fmﬁeegemag@e@@snmﬂphdmsneﬁtmsemhflt)ﬁpresvmaodnp)oailasmte&ue@téda set of
formatted Lermidaal el ements 835. Each formatted el ement has a spati al
extent or zone 58 on the page. This defines the active area of input

el enents such asArRpBCRTARFACETSIH P! 2 poh pLPrHnabylgment instaqess &3e AR et imteke 831

COr r espondsiyt @isA ifficaedort ﬁladlcd@;euﬁmﬂbmﬁ% THut, 1 GARBLIS IS exddts S8k hﬁi‘eﬂm]p age

i nstances whi ch corr nds descrl t|on t he
formatted oceatrrbee@i%s KIB?&%@@ B ex tigqéggﬁ%bcg lseSpiecﬁ%ftgﬁ%e ‘%ESCI’IE})ES a single
uni que pr i sk exestsfargelicld elemmae beaaeso itderordhinpy spyeifit © Bragef ingtdnes. Amelppage. A
page i nst afGficd dedHt exRBAwe R fasgmmsubmﬁa&l@}@s ifoit represents a copy of
a page requested, in i sol ation. P%%e i nstance consists of a se

ternnal el ement A 'H&{nafegentgambe ahte plemani i Fypaslink slome B éﬁ?lgflgm‘inf it
recor ds i n&iane @ags paed Eondmand) Elendmsds 0 shoblus Figate DY pedidtit Bllkménn 843a0a€ Be £Xi St S

for a hypegl ﬂgnm@mmﬁmtm%saaae%e objegpa&d? teReboh %ﬁgamgoatﬂ aana%s%me chis

specific to e page I nstance inst ance exi el d
el enent be@é‘tﬁié@t phject 8. op danst fﬂ‘mﬂﬂ 4P eithh fjagsoqiardiihise plamrat §50 9t eanbie clengnt eI ement

It nst anc;e d?@&mﬁ@ﬁ a@éfdla%ﬁ,grabﬁw\@?j&f 857}‘ %data;é lzgmalt @ﬂieﬁthsan%bh@&latfilsw&giéﬁ% |42WS A
erm nal elenent can a_stati enen a | el emen a
field el en%’heft Ziss) aB‘PO Pk “tgéﬁ? an a('ﬁ‘?%?ﬁda g‘f’éh%?ﬁﬁecgé‘% OrASTPhEFF n Fi gure
27. A st at§58 weh erewtiatBiEie ainech&0zs siotvy Indigete@fent 847 with an assom at ed
styl e obj ect 854, ;s'%gé %Imfcé ﬂé/é! ae{:a%@?c{{'lhhﬁ% s LRl B B%c%F %‘F d text

obj ect 855, an inmge el ement an associ ate I mage nt 56, a
graphi c e|céﬂbéfﬁiOﬂ%@@gwlmhd%ﬂag%%tpaf@aﬂ@lﬁ%ﬁwnbbj ect 857, a video clip
el ement 851 wit hmare Iﬁ&&@afoaheﬂha/mmncd tthnaleD] @%oc&&Bm@&cﬁMé Rstdnbd P

el enent 852 an.associ a a bj ect 859, or a script el enent
853 with an a%méws%ggon g%t(‘:)rbf’pnqat (j}lué%?‘m%’éﬁs ongjéfp%gﬁown in Figure 28. A page

i nstance hb4 a bEWTamRNE‘TWQRlﬂ 833 which is used to record any digital ink
captured on the page.MU GhERRS NHRlpaRRRNYK tQisifls &Q%{rﬁ)ﬁt&i WP a8l GPENL . I N

the preferred formof the i nvention, a tag map 8 I'S assocl ate W th each
page i nst afive® 1 FeRISF SHISEAHR sEYsrst Heneﬂ’&éeemt svHe 13 rna‘ﬁa%ieamélaa%f%versdéau ons on

t he page. netpage publication servers 14, and netpage printers 601 connected via a network 19 such as the
Internet, as shown in Figure 3.

The netpage registration server 11 is a server which records relationships between users,
pens, printers, applications and publications, and thereby authorizes various network activities. It
authenticates users and acts as a signing proxy on behalf of authenticated users in application
transactions. It also provides handwriting recognition services. As described above, a netpage page
server 10 maintains persistent information about page 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 netpage ID server 12 allocates document IDs 51 on demand, and provides load-
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1.4 THE NETPAGE NETWORK In a preferred enbodi nent, a netpage network
consists of a distributed set of netpage page servers 10, netpage

regi stration servers 11, netpage ID servers 12, netpage application servers
13, netpage publication servers 14, and netpage printers 601 connected via
a network 19 such as the Internet, as shown in Figure 3. The netpage
registration server 11 is a server which records rel ati onshi ps between
users, pens, printers, applications and publications, and thereby

aut hori zes various network activities. It authenticates users and acts as

a signing ﬁﬁagéﬁ{gt&gaggml'swa%ﬁﬂﬁ {)};gcge%ed users in application

transacti ons I'so provid iting recognition services. As

descri bed above, “dcRaaepaye vErade ntegpst Qé‘ﬁb‘E@iNPﬂFﬁY%@Nﬁbﬁfmlﬁemmﬁom ormation
about pagea mﬁgerpa@am&tamdndaageadaﬂa@toam@@@agem@ BOLMRAEe RELMQpdadkpCl udes
any nunber_ of. & servers, each handling a subset of page instances. Since
a page seP e 4F%0 nmai ntai ns user i nput val ues for each page instance,
clients such as ﬁe@p@@qupatlm erver 1§avrchervirathivh @tsiimgpastivechetpaze bpplicationst e
appropri at r

el ot ve 1 SRR EK Rlver IT6 aPAPRaSE Rt JhCh FIIOE ARG GHER: b, (or e
12 aIIocat%Emﬁﬁgﬁﬁﬂﬁﬁﬁ?ﬁgd%faﬁhﬂ3§Wﬁﬁd and provides | oad NPA086 -SG 19

bal anci ng of pagBIetﬁQE:V@.fvSrsVdaﬁ Hiet BosteD aal b OGAdY R BERAMBerveA PEbRBILnP! | Nt T

es the In et SLr r simlar, to resolve a
not page. prhilin R bR S e AR A S MR hinrat RS g satyamly v or
handl i ng t¢pea %@iﬁr@gp@ﬁdlsmgle Sm[fgeam hqslusalb@ted ovAr netmbpegd hegppSinsat abnf ser ver 13
i's a servefmdhiabh pRARLS by Héqﬁg@&weegean@% gmlaﬁaﬁlﬂm%@snmpgm&d fehPpge

publication seryer 14 is plication server which I'i shes net page
document s FOeHRY fEdase Sf)r?"?rn‘iaéf‘]é" berpyexjded disectip 0y efpass aPW&EFétS'éﬁhlas P ACUZELt i on 2.
Net page s egriner, én acanpuxe whiedtien oosh adocdietwotky of network server platforns from
manuf act urggs sugh RSP hEeiEM et t - Packard, and Sun. Miltiple netpage
servers can run concurrenfﬁ on a single host and a single server can be
di stributed over The %@Pﬂﬁ@ﬂn‘@fﬁoheﬁsﬂtﬂ@pﬁl@@n@h@h isgtgistep! viith éhe nbipaze bisomahd t y

provi ded byinRetpag Qoo‘ﬁﬁén‘{safn%emﬁlﬁ QAnd N RBLCEbeEH! E'iEh lsrla%r fidd A @b g&gﬁhﬂeﬁb dar ovi ded
by the ID e server, can also provi irectly in a

erve a
net page aﬁﬁﬁﬁ“ﬁ%ﬁﬁgﬂﬁﬁwﬁ@mg ﬁ%?%%é%ar%WT$Fﬁ?aS@ﬁhﬁmﬁbWﬁﬁWéPaWHFﬁ§Fbt|on or
on a | ocalcomettwor k. 1.5 THE NETPACE PRI NTER The netpage prlnter 601 is an

APl iance Wi ch s £ SkEHE G Nebll,! IEWSH BROSISISHEIAND woL LAt Page

docunents on demand and via subscri ri Nt has |que printer
ID 62, arf@Mpias ogsHeett étafageoAﬂ%’éaSﬁéfepag@lcﬁmdm}ewewr& lsetherremmfk Neipegks as t he

I nternet, fugtGad ihivradtivély ardd§ @adbatne GIONREETH 0@ the distributed netpage page servers 10,

independently of particular netpage printers.

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

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

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

The printer rasterizes and prints odd and even pages simultaneously on both sides of the
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Apart fromidentity and security settings in non-volatile nmenory, the

net page printer contains no persistent storage. As far as a user is
concerned, "the network is the conputer”. Netpages function interactively
across space and tinme with the help of the distributed netpage page servers
10, independently of particular netpage printers. The netpage printer

recei ves subscri bed netpage docunents from net page publication servers 14.
Each docunent is distributed in two papts: the page | ayouts, and the actual
text and inage objects whi ch popul ate the pages. Because of

personalizatio e uts are t |y specific to a. particular
subscri ber %5 £, 8}?%{% d‘}?§¥%t L Egns ‘%/Etéo(h gé?: FF%B?M SIHRSE rl’t“lé?‘ngMémJte%
appr opr i at ginfhegge 3 ¥donigs purpokext and i mage obj ects, on the other hand, are

typically sharedy fh:qf %&% s SHREED f%récouﬁé&dstag& A &izadTHL {I,(}]geaéegcn%t?on?‘ !
subscribers' printers an he appropri ate pagé servers.
publ i cat i otfd senanpion aprintie o gace eesse teetrtamneﬁswé%lﬁh@mstsaﬁme@nmtent 0

poi nt cast Sstadad msbd maﬁtlﬁng Afﬁaﬁnel rﬂﬁeiuylbﬂa@ phift€engfd EHnﬁﬁﬁlts BhsisBodQEERENT ' S
page | ayout s the mul ti casts to listen to.

n
Bnce t o PP SHEL PR A AT P BB BB GE oS Sh i SRFURAS ¢ ha
defi ne thethemwmwlemtthetpomb&npsl nted, it can print the docunent. The printer
rasterizes and ppiyAtSndetmaig RYAR ﬁg@& Shilb b RREQH 8l 1RAbD es of

t he NPA086 -SG 20 sh eleot It clentfjal lrlllg X Mg p@?ntééengg’l ngbc ntrgal]?ers 760
and print lelﬁglﬂr?&@ tRif fepiics thggy ‘l\@t‘ﬁ"@t‘“’FﬁPWﬁFPSrﬁf Fe ates: Adereh oich pagesshapnpgivse.  The
printing pmeeaﬁctmﬁun@lt&hm-@tmen\pagesjeﬁpatpttmdtaet@@eapagtsast erization of page
descriptions, a dno%a? eSaI onmlz%te]r tsne ng g n%g) The raster inmage
processor (RIP) CONSFSLLPEt PEa FY ré AR AT QP B F Y I RESi n
paral | el . prisrsdeny Ipem@dmptrorerﬂpe@vh@ﬂ mefae@qums Igebe Kroingringt supports uslb@mne

Pr OCEeSSOr Syt g}ge Wm Ak t@rtqng%te&t R rag%gs%oﬁegbh@ﬁéte

synchroni zed with perati on of printheads I1n the prin englnes
Printers n8% m@hibl 8’ Ckf 8‘?“‘?"?? B itast vy SH’S‘t}%a‘t“ﬁ‘Ey g5t it ARt 3 ‘Eﬂ"‘i“’i‘ﬁlt %AR¥Susi ng

| R- absor ptadsseiated wididhat ﬂd&kmenﬁdotﬂhﬁtﬂg&bclﬁiﬁﬁn& thgR 8dnlbk ectrﬁcttyagepr&ej ot herw se enpty
areas of the pag t ge ve [or ntlonallty
than IR-printed 3 grg\ls2 Sﬂq’ﬁgg" %ﬁ%&sﬁggf §Iaﬁsa§a§ma rgﬁecmégt%m oEfdule i Norial net page
printer prIP%‘tt%neﬁgl’wg@@ﬂ@fc@%ée%th@#etppwetﬂmrkl\/bre speci al i sed net page

printers may pri mtpr@aate@ eﬁ%ﬁﬁteﬁnﬁ% Abtha3E Frirtdd il REBBod iP HEder ASiDIER&Sn s EACh
printer S%ﬁgr&“gﬁ%gfﬁlgﬁg’ e]ntﬁzéjrface type, and supports at | east one tag

tiling sch for each surface type. The tag nap 811
whi ch desct.$.es Mlamjetta’g’rtntﬂaaﬁg schene act uaIIy used to pri nt a docunent

correctly interprete I gure ne page printer c gram
reflecti ng‘ecﬁthlq&eérm‘ﬂ‘éli‘ﬂét%n?lﬁ%ﬂ‘ rmﬁtzpféﬂéimc riioh tlesemeettrpppotagrankigi QtdrCéiteISon server
11 on the mMelRAdSr WAt Wkder 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
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A preferred enbodi nent of the netpage printer is described in greater

detail in Section 6 below, with reference to Figures 11 to 16. 1.5.1

Menj etrm Printheads The netpage system can operate using printers made with
a wde range of digital printing technologies, including thermal inkjet,

pi ezoel ectric inkjet, |aser electrophotographic, and others. However, for
w de consuner acceptance, it is desirable that a netpage printer have the
following characteristics: photographic quality color printing high
quality text printing high reliability |l ow printer cost |ow ink cost

| ow paper gost nggj% Eg&atlon nearly silent printing hi gh printing
speed sinultaneo éou e sided printing NPA0O86 -SG 21 conpact form
factor | oW powelow@eTisaegirtien No comrmercial |y avail abl e printing technol ogy

has al |l of thesemm@ﬁ;a&&m@la&nab@esmﬁ@teezn@iag)alawld@ﬁl@mﬁa&dceﬁkt&f printers with
these characteri sti c t he escgnt ag)grgghcant has . invented a new print
T BEPHT"

t echnol ogy, referf (f?f‘ fege geod steshgractenistsy. diepnsing applicant has

dr op- on- deimeamtd a newkjriat tedhaddgnotiogy td 49 dMemjelTt axclpologt BEmpEYBwidtdplonpeniaad heads
obr] o ol a5 e Ol S ST IS IR O 90
net page waPFEFT REEMS) wieelpryr Biews 11689602 ﬂﬁﬂ%ﬂg@é&%ﬁﬁﬁﬂ@C@@OMm@ﬂPbrnla

1600 dpi ﬂ?;gem qif&hed;ugzl Mprﬂﬁdr mtc&fmratélé]tmssgrsg kifttn rélelzéd%v\ﬁeob Q&ﬁ»ﬁyﬁgm)eopc[pi nts
cyan, nmgenta ra s
c)c/)ndl ti one‘r’agem%txedﬁﬁ’%exf ?ﬂngf a&és PRpIFE S’]B’ll’r ey p&“%ﬁ?ﬁ’t VIV |y§]?°é‘b6’}36‘5<|aﬁ‘ht ely 110

i crons | omarklini32s willes pne cwiddiever Aidriikyfsativef t hese printing el enents are
formed on a sili gRdys L%ﬁeﬁéﬁt%oﬁ%pw}%amiﬂfi@hﬁe&)cr fofs %%r{)&%{é Axga%
transfer, tlmng, and drive circults (not jor elenents t he
printing etfdbfempringesrlepers Fﬁ@“ﬂ?ﬂﬁlaéﬂ‘%’z“bs%@% b ingororais SHIPS legire datir 027 | e
chanber 30dansferi@nifd, biddiics cgamk (n3Qbovwnl.he 1 nk channel rim306, the |l ever arm

ggg, EEE ggmg gfé;{% a%glgé)gcam g!ifalem%, sl P ASSL Y6, Actuator heam pair

nozzle chamber 304, the fluidic seal 305, the ink channel rim 306, the lever arm 307, the active

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

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

Figure 18 shows a smalt 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 thé 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
coniroller to the correct printing element, laiches the data, and buffers the data to drive the electrodes
318 of the active actuator beam pair 308. This canses 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
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passi ve actuator anchor 311, and the ink inlet 312. The active actuator
beam pair 308 is nechanically joined to the passive actuator beampair 309
at the join 319. Both beans pairs are anchored at their respective anchor
points 310 and 311. The conbination of elenents 308, 309, 310, 311, and
319 forma cantilevered el ectrothermal bend actuator 320. Figure 18 shows
a small part of an array of printing elenents 300, including a cross
section 315 of a printing el ement 300.22The cross section 315 i s shown

wi thout ink, to clearly show the ink inlet 312 that passes through the

silicon Wa}ﬁe d, §t0 s ll: { %ar\%sres’h%g%b%&g%@fﬁamn bé%%&m%@»g\gez{r%gaug%{s Erl ng cycle

of a Menjet Tm'printin Céht
posi tion ofifferenee ism@rqﬁ-&;nregcéwé by 1 ??Fl‘illmefe@ sndopfi the Elagrothermalnbend detepr 8280 I nk i s

ret ai ned l&nalﬁgaomgszﬁe%u&tamrmbyevém ﬁﬁemﬁsﬁnssaﬁeﬂlo@tmﬁt '&ﬁhé lemahh%pus 316
and at the |d| Cﬁf\}{ﬁ’ﬁf?’ég’S formed between the nozzl e chanber 304 and the
I

i nk channe:f04r BT £ oGO g0y o th oSt Rsdn Biepre 47 Phis

di stri but emcrcmasdleﬁrmmrnsiui‘befommgmﬂdengn tfghe oot 302) [ahdBdausing the b n&-ﬁjsdue:mts torinting
el enent, | N riv rodes

318 of theﬁ%g%%eua}%trgﬁ%rmﬁg%m&%g% E&Ia%bg@ﬁF%has %%dén%sacrgsﬁ ﬂ;eel Sglé r ?@Eé current
to pass thtetgHease3lfeam pair 308 for about one microsecond, resulting in

Joul e heating. Thett empesat e uemmam ah €509 lebald@s, thhe b0 91l Guheat ng

causes the beam pair 308 to expa t he By act uat or beam pair 309

i s not NPA%%“-%%E?Z %féﬁfls d, the ag'8g§Aﬁ‘8 ‘%@?ﬁg % ’3 ng Prifeaoetls ess
differ encechbte&emeeerhomeﬂgmIQIQaThepaaﬂeshameru&eﬁted bt acdinfof te enle tinsioparti al |y
resol ved byt hen&adik! evered end of the el ectrothernal bend actuator 320
bendi ng towards the substrate 301. The |lever arm 307 transmits this
novenent to the Hig¥s R shosatsegmentanfa privhesd defk 22 @ netppgprpranter.3bu lepaiiy efsthabout  t wo

m crons tqﬂmmewﬂﬂﬁdmﬂ@ﬂ&&hﬁﬂﬂmmﬂwﬁbmyQﬁhﬂﬁhb%em%ﬂkﬁ35§m&%%@&&%mﬁﬂﬁslnk

pressure, rein 1 .out causi th
eni sous JEepul el e 8 bmll kel S e B R Pt Teels. 216
from spr ealmnﬂ?@da@ F@shfettﬁhle 3%uThapranthedd hak € rowsodf Zhterdigpgeripeintingd Glkments300he

terrperaturlgmgjgﬂ;etgg(cplggmtmggﬁlﬂ&%h@d}géq&,ﬁgyﬁbl zes, the actuator 320
returns to its ariginal paosition. This aids in the break-off of the ink

dropl et 317 from?¢ Pf@te?tﬁ’ﬁ fragils syrigoeiof e pripshppdturing parpfiop. 2 ngeelegpstferd3¢F gur e
19(c). TheatinbzdztoeheCitiatiidrsutissatd 8fti Fdr @ebhiyzziels02 a@teiion cda;fespbxmelgsluizfeagﬁﬁdt ensi on
at the menjgcus tﬁ’i&%h »ﬁﬁcglhge mlg?r ?1%9‘% fted e[%gpg‘%%m o 2 nr_loz ol ,'%Hr;}%drh%%s 3%158?111' na

net page printer, rinth st t he
paper (tyd?e?;o&}“}g)}’l@l@@ bmaﬂpef fifers preothgt M‘«)@ﬁs filgsrpd 34 s purmprd ﬂs@glmbmlr iglip@p2 40 0. 4 nm

| ong (aboudut Bk BYadfle glaqunsnh Blrfig RribtAk. M3Even: WSD1 Bbh e hd28: PAREE 1S
noved past t}ie fixed ({n head in the direction 352. he printhead has 6
rows of i AFEFATYF PR EE 5/t i ng el ements 300,

1.6 The Netpage Pen

The active sensing device of the netpage system is typically a pen 101, which, using its
embedded controller 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 (j.e. at 200 dpi or greater and 100 Hz or faster). Information captured by
the pen is encrypted and wirelessly transmitted to the printer (or base station), the printer or base
station interpreting the data with respect to the (known) page structure.

The preferred embodiment of the netpage pen operates both as a normal marking ink pen
and as a non-marking stylus. The marking aspect, however, is not necessary for using the netpage

system as a browsing system, such as when it is used as an Internet interface. Each netpage pen is
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printing the six colors or types of ink supplied by the ink inlets 312. To
protect the fragile surface of the printhead during operation, a nozzle
guard wafer 330 is attached to the printhead substrate 301. For each
nozzle 302 there is a correspondi ng nozzle guard hole 331 through which
the ink droplets are fired. To prevent the nozzle guard holes 331 from
becom ng bl ocked by paper fibers or other debris, filtered air is punped
through the air inlets 332 and out ofy;3the nozzle guard hol es during
printing. To prevent ink 321 fromdrying, the nozzle guard is sealed while
the printer |s 6 The age . Pen cti sen deV|ce of the
et page. syERird BUin et e LRSS G i 1 Kot b8 B Bsechr e
controlIeréiﬁﬁyrﬁbmabbewmbwtamnmﬂenammmdatudenmﬁh@mssﬁwmmlbmgsrﬁmaﬁ1a page
via an inmgggsensor. The inmage sensor is a solid-state device provided
with an appropriate filter to permt _sensing at only near-infrared

wavel engths. As d&stritsesiih igrmicdeitapInchicolic Pehdegpipeiit pPYitiaplsed to sense
when the mrta?t?tsm irdlatio Bt taé:{;agw ’1111151 nibNeattittiel aCe for]oa Qéﬁs&rhﬁd BRMoreS ok albtzlgos 3 nse
tags at a sy i ent rat andwi,ting (j t pi or
gr eat er an’ﬂtelff?% Iféaﬂwe ﬁ'tr $hofd t°I n#lcc?rerr“é e?‘gﬁtﬂ T e|cl)1t’tsj\rll\{§¢=5’d by & ﬁ’ﬁeﬂo‘fss

encrypt ed iadcting pleheesgll the fagamn Serictitked by presshie wph the pernilf olror@ats:eecstsatsayo n), the

printer orRasGon £dnff héibork ﬁrtu@femoﬁet th@ BrfeNEod gﬁ&@ WM Sl GRRAGE 10 Taflowd, By, (known)
page structure. The pref erred embodi ment of the netpage pen operates both

as a nor mafe H ARG 9 AREWRIF o bt a non- marking stylus. The marking
aspect, however, TheSpeh GéterRBELBSRsYol @ oHSkaligh cifhl@niB&hﬁlﬁgl&pagS}éﬁIrﬁQﬂl@,Sn a

br owsi g SYsLEM SUEN. 38 MR ol b, 8, HBSU, AR, AR RRDSL, LOLErd ace,, Each

net page pen 1S regi e netpage sy enland has a
uni que perromBH@Ihe PHiger & tRJibsiklatvg ¢ e taaélpaaigeeobmd oérepsdive éiﬁtezgpram the

reflecti n&nﬂ@eﬂta@%ﬁ&ﬁﬁ&o%e%é@%fﬁ@paﬂ%tm alihkeh tﬁé@o@h&ﬁ@éoﬁﬁén%ﬂh@&g sgy ver 11
on the neh¥§§§ net When eit her .S 1IN @ a netpage t he
pen det er ‘ie‘fagse\é?fsfrﬂ% ORI RIEY 8RB ORORRERBH I B 38 StZﬁéh DHGE The nib

i s att achegsition resofutmGequite iglo exceceling the: gnithon e@hoon edqu@redifobactgate haﬂdwiupg" eted
relative t&k &dreshold to indicate whether the pen is "up" or "down". This
allows a eractive elenent on the page to be “clicked by preSS|ng W th
t he pen ni b, i n Begetions wslafiedeeaapaeesug captuied fsrspRes Piotioles- dratrakersetsipe pka

Furt her rmrgaqueﬁoh ef mea@e@g@&luﬂs%ﬂ 18 Pagd, iRRAII bR Y PeSdoWA bk ah®colpleRiby SAY,

the full cs of a signature o be ve ified en deterni nes the
posi 1 on aTOBFIEHPat PReBA e A BB et S By AHES N FTiR ¢ he

i nfrared specDrebavgesavhichrmder i@ Balgircumisancpaiy et thevominencemegi ofifht ytrobd. the nib. |t
decodes the neargg} L84 ggﬁjhas GONRLUE @e’iech&eszla%%o&ét&”m‘af 1ttah§vvlﬂé Rel&h@jive to

the tag fromthe observed perspective distortion on maged tag and the
known georRStPRF 5Py anf gasis Qperasignsic TheAF‘?CHW@Hm?SH@Pf‘FS‘d%F”PWd*ﬁ SVséféﬂ)tP dissa8it of t he
tag may befted Ddbfined @iGa pGRd.11ME cindg sd&;ﬂ&i de;ensua atrdi@n PEGRgE HstdnBd/ BleSRIsH of

proportio ntﬁel mcEsP reéegt%lgtitaal%k s{r&(% capwe% e pen relative to the background area of the page.
It is interpreted in an application-specific manner once it is submitted to an application via a selection
hypertink activation,

Each pen has a current nib §24. 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
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position resolution is quite high, exceeding the m nimumresol ution
required for accurate handwiting recognition. Pen actions relative to a
net page are captured as a series of strokes. A stroke consists of a
sequence of tine-stanped pen positions on the page, initiated by a pen-down
event and conpleted by the subsequent pen-up event. A stroke is also
tagged wth the page ID 50 of the netpage whenever the page |ID changes,

whi ch, under normal circunstances, is ®t the conrencenent of the stroke.
Each netpage pen has a current selection 826 associated with it, allow ng

the user t Qowlp@llé.sfh%r 9 QY ﬂﬁlg WAt tﬁe 8&161%@; t'o%&:-dg %%troqug%ﬁ/? e&u!:l e l S

timestanped to allow the systemto discard d PEE peri od.
The cur r enPoBERERRFHRCHIES €ir9rh EED-aWheagheorsn %ceadsmg@owzsq Eafﬁ]@erelafl‘/le tednsi sts of
t he nost rﬁigeﬁtbnodbgirﬂﬁicmtaf&knﬁ‘blfﬂl@ captured through the pen relative to the

background area qf the te tion-specific
manner once it i s SUBT ? f%%mf %Strz{i’lﬁes lsﬁf)t%]?egé‘{)ﬁsgﬁltg ‘%n%g'g‘éFgE"FFso F Py Per | i nk
acti vat i onthe Bigih eprbaneh a6 drawiegsrané handwiitne 84 onlifidy resognisiont bichandvhitihg atd feot i f i ed
by the pencdife JehfeaobSt St the case of the default netpage pen described
above, either the marking black ink nib or the non-markin stylus nib is
current. Each pen'&¥ed ‘ﬁﬁ@ssén‘%'{ﬁ“?‘%‘ﬁl‘i‘gﬁ?llﬁlké? {he pet@goprintphyiza shertrange rpdiy sty e

| ast assoclinkt Eig: trawmm&\:dtdtg&alpﬂnls ycrdted a@mﬂw&@hﬁmcun@ @d phdﬂet{zﬁsﬁp&ﬁﬁem@ o the
user sel ec alette. The d elsthe nib
&alng}lgssg) %BJ ﬁglw 81';511&% Q Pen ulpte)veng? ens chjélgfldhfléa ﬂfeﬁ’

styl e associ ate e curren Efgh a pen are
tagged with t he"‘@t‘%ﬂr thepan inpuofsrangp of a m@nltbﬁf@rsshglt@lké@namemasmdamqwm I y

r epr oducedsas b REMCIG @ oV @ RAMBMESYf bdhiikddR haftiwRiaSl YWeSn Wb bbb WL Ehekd
t agged. V\henevgr 1 he hi n raldaﬂe of a printer wth WA C t can

comuni cat'@&5°f aep"ﬂtéﬁ“%ﬁ&@@énybg AR y f1ashes its "online" LED. When
the pen fails toAd:enccm:Iee agisttrdizh inelnahhev&p&iﬁteﬁs g33h lfmg&; anisu‘ate dBRreERRdsad 1 1y

relative to t page. "It nonentaril es | A8 &uence of
capt ured s‘tOF’B‘R‘é%a“?gsmﬂléf@VP%%F“la@% di gi taI |nk Di gl taI |nk forms the basis

for the digital A@i@ﬁé&@d\&ﬁ)o&f’neﬂlbﬁm& QS RAAbJIANEidr bidehiOn sEc8n PRIt
recogniti on of ?; 139, and for online verification of si gnatures The

pen is Wi r'e 1grs"’gtoa fidhits di gital ink to the netpage printer via a

short - range? r adi BETPhEEINTERRERON ransmi tted digital ink is encrypted for
privacy and 5eCUfﬁe%)étp?g@Qm{?éil%dﬁ%deﬂr%%&?eﬁauﬁg llz)la(s'\tl'o%%]ﬁor%{hg %Fﬁgn ! ek %{: Plentl)l'It s

al ways flushed on a @en up event ensure e printer.
Wien the pis 1 &gt i "F‘ﬁ'ﬁ@é Td‘Fc%fle‘bilaFarﬁt‘éﬁheltfth ﬂ)l?fr‘faébzthelpfglwhen it s mged fon

i nt ernal rmémﬂeya, mvonEl, suthdss AstoRd Atk @flov@\/tﬁ%.r mt::ﬁﬂz JfltmaU%a@&ul%f pd2@td nuous
handwri ting. .\ e .agai a pr| nter, it

transfers any t%‘ﬁgtf i, Btanent 2 B Jl%m?%n A“‘f;;aé r‘f‘d%?%ﬁ?“ %‘L‘*rfélg‘r"g PosigRing AL Peiny  number
of print errglatwg t?tthmgeata !?QOt{ﬁdﬂied Stheiindicatiag éatariegingheigiedi tothe printer, where it resolves,

via the DNS, the page ID 50 of the stroke into the network address of the netpage page server 10
which maintains the cotresponding page instance 830. It then transmits the stroke to the page server.
If the page was recently identified in an earlier stroke, then the printer may already have the address
of the relevant page server in its cache. Each netpage consists of a compact page layout maintained
persistently by a netpage page server (see below). The page layout refers to 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 bya
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net pages both on paper and on the network, it is largely immterial which
printer a pen is comrunicating with at any particular tinme. A preferred
enbodi ment of the pen is described in greater detail in Section 6 bel ow,
with reference to Figures 8 to 10. 1.7 NETPAGE | NTERACTI ON The net page
printer 601 receives data relating to a stroke fromthe pen 101 when the
pen is wused to interact with a netpage 1. The coded data 3 of the tags 4
is read by the pen when it is used toj,sexecute a novenent, such as a
stroke. The data allows the identity of the particular page and associ ated

interactiv eIe nt to b ermned n .indicatjion, of t | ative

posi ti oni ng Rt emﬂ%ﬁ“&‘éﬂggtl R Tnaé‘ccf)gﬁ‘%]y’t IBE S %Fﬁl‘%’f%rﬁyefﬁfg i cat i ng
data is trdReen d&tiadsuthes b pppy”iclidkan registhigs Bditdiedibe tho lavias respoudedromhie pBINS, t he
page | D 50.pfyde stroke into the network address of the netpage page
server 10 which maintains the correspondi ng page instance 830. It then

transmts the st ke Brokinds ofdnpat elegenipin 2 netpgee page dseriponyaperioks ap fogm

i denti fi edrdlda, Iagut @dbdhia@brmTHeld @k uiso tri@d the BRivAoh Hita8 bssétRYed Bype@ady have the
addr ess o{ tlhe hel evant page server in its cache. Each netpage consists of

a conpact page I % & i¥ai nt ai ned persistently by a netpage page server
(see bel ow). TheApagdink &y owtns potmeing atressal feeotBotsapplvatis, andragiedly elicfront s and

pi eces of &g&gresﬁmgﬁggde%aﬁggg[eﬁd el sewhere on the netpage network. Wen the
page server receives roke fromthe pen, it retrieves the page

description to MHvesslinkflement S4k ddentificy Ihe§PP1‘&%‘1‘E“ detBirthhaidles Hvten ‘efl nt of

the page dgp&lidkpdlisRID sdvehichlidetieRs theky@ériab the applidatidnSan “blemreqﬂle@’ fla@whitkt er pr et
t he stroke f(sn t he conteﬁmlealeus of .. t mnent. A'click" is

el evant
a stroke whers® PRETIY A9 E anecﬁsaf"}ilgglﬁ \k%}ehﬁ he%iﬁgh eéll acm' 4% P8 and t he
subsequent deﬁfepﬁloe prhjoly siuteid ghengdhechybrolink i resosled 433 faverderer agavars in tlwalxqr whisteryAn obj ect

shich i's ankhyahfde o ARAORR i BRaBrgkt ok Lypical ly requires a click (o

be acti vat ed, accor ]2‘% stroke is ignored. The failure of
a pen action, su e g byp o‘bﬁ?“""‘“&‘il ?(pagteose‘r"?g?eg“fse‘f Tqgesy F?di“bé‘fpéﬁimﬂy t he
| ack of r espesise of ke metivbre. The ApplicatiorOk idedtiFikd byﬁhq;pecaaﬁzﬁntmnkthed@h&hoﬂ nput

el erent s i @ [RLPAYE BAUPY ISR I e SVREL LAl ARG, QL ASlls - | nput

through a form can also trigger the ac n- as C|a ed
hyper | i nk. 863, frmihypgrhinks p65nsnd S@d@chvlde?qrmsﬁ%asahwam@g@«f 3% dredicripetiBs sage t o
a renote aﬁﬁ)impealeh@maqu@mr 4 ARdAGIBukr¥nt B | m@gf §u§p1ﬁs:g1391rdﬂ?éf§51)cgt@§ RORS Q thith t he

net page syst erlink el gment 844 1denti Iﬁ es th [3?' ication 71 which

e h
handl es acPPUAE 'ﬁ’ﬂ“% S FTEPOIAAS P fHRe ap%%“’f‘tf"ﬁko‘ﬁe CUSR bR ISAECETES t he
hyper i nk stlectibih® teepypplicatmti 16the cuarmnt'Sadclianscontaigpi singld-wofd péege ftwxc for eaeipe t he

systemto th%&;ﬁb%ntnﬁ@ HSEL sﬁglepagé a&@runpgxwﬂg ahe JdQﬂ@%ag%m d Nk

activati on, description i's®used when t ype recorded
as a f avor‘f’kl“é‘ ‘bﬂ’l’p‘?iﬁp‘e'e?rté‘mﬁlwmt e au%@el“’ﬂé lapguageoifagh hyperlink type is characteized by

what information is submitted to the application.

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

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

A hyperlinked grovp 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
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The hyperlink elenent class diagramis shown in Figure 29. Wen a hyperlink
is activated, the page server sends a request to an application sonewhere
on the network. The application is identified by an application ID 64, and
the application IDis resolved in the normal way via the DNS. There are
three types of hyperlinks: general hyperlinks 863, form hyperlinks 865,
and sel ection hyperlinks 864, as shown in Figure 30. A general hyperlink
can inplenent a request for a |inked dgcunment, or may sinply signal a
preference to a server. A form hyperlink submts the corresponding formto
t he application. . ection hyperlink submts the current selection to
the appli cEtTERY ?g?q%%‘%ﬁrarca?%ﬁ’é'elf ER PO R By RgPHECipn i a:lee?\aﬂ’r‘ g‘ﬁtﬁl ece of
text, for axibnpdfe formtiyerliakpd preddeicominmayinpue toln Appéicagom [ ka-tipadee waswdnent

gi ving t eyt Siadam BekrdbidafilBn N ERANENE cbblrea M Gl S APPR Y s O 3
translationinto a different |anguage. Eac %yper Ink type I's characterized
by what i%f6¥fation is subnmitted to the application. The correspondi ng
hyper | i nk {1nat angemn@H2 records a transaction I D 55 which can be specific

to the page inst e whi the_h rli i nst ance appear,s. The
transaction ID cg‘&grf'b‘%ﬁ’feis Fﬁglgﬁf’é’glpfr§%§§?“??t31%§%?s§3 f"cfalf“ﬁ%gg%&dis%ta?ginlilﬁs, f or
exanpl e a thohghpyirngd odrage’ AGhrmpdmel ngerpe subini oEsor meferphi@metesto ab wppdicadionr chasi ng

appl i cati opgon. Qehal Lol hgiser. The systemincludes the pen's current
selection 826 1n a selection hyperlink activation. The systemincludes the

content of the addorEisal & eFup ArPwsE3aitbe dwgnanhhisrarehyr hpHHRAY fonais &%t i vat i on,
al t hough i §f tdriiial iyl lehdnBlg 39 Aorid ifstan&el 888 epre@rk & Frinted inktidcBbila@ormCl con@8d Y 1 Nput

since the |last f .subm ssign, is included. .The system i pcl S
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can be useBOT orinfd sejpaecyt el slsidipraRs A in gwroB- pehavior with a field such
as a checkbox. | Eachdfimahssacelias bisiech $72 hizh Rjdidiiat wishervihe thrat Ractivg apint del t a"

attribute a for. r.,link, .to.provi cont.i QUS I.nput to an. .
Sool i cat § oimitsd, SELIABRL b Rm, L oBl Gl 3R B RO e PR bkl i
i nt er act i otenpbdeprm fecqmes fhmitied prspene of §s whmpissignduipedivks hah brep ptivatedsimdased as

S00N as i the BP&HHkShas its “Jubsit Aelfz0 hefbutbsdk. N fHRLbME Soi@ whalleQSd R8PS vdie! at ed
i nput fields use apture a rel ated igt of .inputs through . a printed

to ]
net page. °‘?beer“ﬁtg‘lr1“c5’ CPRCAT SR RPgE ORBATG A JIR SHRIRBEE U dirg e emdatsehin
appl i cat i ontivesedetdaaliecionnt Ogecind Miferime. rVghilo theforseis w@ive, fodmfigunis Soived. dnpat gr oup

el ement  83fkohd) 108 AREUHENL:R LG RI DY orod h sl bl RES ita €8T AL AR REL  Of
termnal field elenents 839. A forminstance 868 represents a printed

i nstance ofstagcs G the forp dyastiverag frogep, fymywibmigtiontip aliogyed. ey altrestogeniiehi ch
cor r es pondfoinDwiich @ foin® is@ot attve bErk& iSdfact@f antl iteddlifs a@estdus @dpekt.

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

All input is captured as digital ink. Digital ink 873 consists of a set of timestamped stroke
groups 874, 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, or a
signature field 880. The field element class diagram is shown in Figure 34. Any digital ink captured in
a field’s zone 58 is assigned to the field.

A checkbox ficld has an associated boolean value 881, as shown in Figure 35. Any mark
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i nstance has an associ ated val ue 871, whose type depends on the type of the
corresponding field elenent. Each field value records input through a
particular printed forminstance, i.e. through one or nore printed

net pages. The formclass diagramis shown in Figure 32. Each forminstance
has a status 872 which indicates whether the formis active, frozen,
submtted, void or expired. Aformis active when first printed. A form
becones frozen once it is signed. A fmrm becones submtted once one of its
subni ssion hyperlinks has been activated, unless the hyperlink has its
"submi t detattﬁlz, a%IoEJLQféL@a ﬁﬁ&lgzaé‘ ethrm{rp 995‘&%01«;\483 f%idmg& %\lﬂ s a g barle! QVOkeS a
void for resetf formor duplicafe form page comman orm expires when
the tinme tFYHOrHP Radclbamire active exceeds the form s specified lifetine.
Wiile the form i o aatficdeas quﬁs%claﬁ@llet v&least Cﬁéﬁﬁj}mllﬁlpié{lre 36 NEQUBH Pink OF M
which is ngf tm%ggnl vt s st elsaaqmcatp rhtt e backlgr ound field 833 of the
rel evant page instance. “Wiéh fﬁb‘? %*w%e AR £ A gy ??% fine PHERi®bni ssi on
is aIIomedmmﬂwyméﬁﬁﬁmgwiv§W§h@ﬁwﬂma0mh@mmﬁwhemr@h@MﬁmmmmH&mhmmoas&ive or
frozen is fPb@sHEdumaAt |8 Satne ] Whkitna it SRl PhEE JERAILu AR T Orm

i nstance i assom ated (at 59) with any forminstances derive

thus providPsRyon: vt Torsastions ot yaﬂerph#%afyé}ﬁ laphdlaghine Biglliseopre VohtZe NoBver SI on
of a form Augua 199arthd utkd of tvhitlearpiRfdinitkorpbRte DBy @@@s}e&d@&)f roma search. All
input is capture 7 i st.s_of et of

ti mestanped str O%S%ﬁan?%%éﬂsl%yf Ssomat%(g%‘fﬁ\%amﬁvgueﬁg °"81fm5‘g'§‘é Y styl ed
strokes 87dgsitabgle¢ryee M@eslgeﬁws figd’s zanf isauigttically Vertﬁeql‘rnsltlaspprew teidenpigef t i oNs

876, each @ owiet &MiheHes And m&h%@lﬁ&aﬂ%fbf% oAb RNANGE iR ﬂieq{eﬁqs pth? di gi tal
ink class dia %eramls field el enent can be a

S A
checkbox f§BIEedgy ass f?é?% fﬁiﬂg IS dg%afghe dieig} siggPi it gegprefe@vysglg ﬂt?rpelaus"%? gnat ur e
field 880.rrivhesifiasicderipaifient the brptiGtich wetgpha@ims the BRO Wline Bighah i NeBficdfion iANY
di gi tal i nuGan: ned.to t ield. A
checkbox ][\!& ol d gg;sc’@gﬁé g)ég%gmﬂeeﬂkgn %%’ﬁgg?ldls@a %@8‘5%&1"& Slé’??(t)”rv\%h@l“tﬁ' a%?rbur e 35.
Any mark NBAJFEEer Idetincatiquy the Riate of g 8, PajerstRegrigaition Vol.42) Ne2gloge), thet . )
captured idﬂnt&ltﬁ:hl@/ﬁ;&b&%h@f’dﬂﬂhd@tp‘éra%@Bﬁcr&@-l:!:%f‘e‘ﬁce@ true value to be assigned to
the field s val ue.. Al ext | f| ﬁ‘ﬂjﬁn .associ.ated text value 882, as shown
in Figure 36. Any drgital ™ i e lééﬁ)t ulg i3 % & Hdden fpldselemgppeslogsgrot
aut omat i calayeandnppbrerctoad pegs andaiobs net @cepihpun & chrainthvniasbdigedieldegim whiahds  and
the text l&1@%%%&&\mﬁﬂlfek&h@on%uh{r@tﬁé%ddmhﬂnﬂ%dha”d"‘”' ting recognition

is well-understood (see, f exanpl e C.Y. Suen and T.
Wakahara, "The StAHEE GPmpnds, prch aﬁswka#r%ﬂﬁ@dmwamtm 6% alsRbregeiizei on” | | EEE
Transact i dos fells.Patt ern Anal ysi s and Machi ne Intelligence, Vol.12, No.S8,

August 1990, the,cont nts of Wmch re.herein .inc ate b
cross-reference). cuses%gna ure: mOFIHnoﬁla Ogéima‘goé C|‘§i“§ 8|‘8?dhta§¥csssﬁ°d]?fature
val ue 883,dvaaics 96 Hem moyegpgrth r@ir thap yofflie gfi.t.avithi askescaniit wrebitan oipsi gnat ur e

field s Zongides, @bkh QIBnizE Ao} aV@&dIS-WEitn Whataltelk %]Pf%ﬁztive}ycﬁigﬁl qgcufag’? Rk Of

a writer-dependent training phase. A writer-dependent model of handwriting is automatically

generated over time, however, and can be generated up-front if necessary,

Digital ink, as already stated, consists of a sequence of strokes. Any stroke which starts in
a particular element’s zone is appended to that element’s digital ink stream, ready for interpretation.
Any 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 circumseribed
objects, although the actual interpretation is application-specific.

Table 2 summarises these various pen interactions with a netpage.
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Tabl e 2 sunmari ses these various pen interactions

with a netpage. NRAMRS mBmiR8 cliddd] Blecdion foPtHINFRYTHO belR@A cbiRkGLARL LORS Wi th a

net page Obj ect TypePen in
applicatidlrrlmsf:or‘%ngﬁjmIE

PHEITER S i A pps: it O et CEETOHET Pt e

mt_actjon to

sel ecti on tipod ppinsuogtrédmblebebaviéri el dCheckboxAny mar kssign true to field

ext Handwr i ti NgCORNSLY, afliefllfic@bpthbtin b orf £k
Drawi ngDi gi t al

inkssign digital ink to f|%P%ﬁéhgpﬂ&gé&@éawghngMMis

optionally transmitted with the form data when the form is submitted to the application. This allows
the application to interrogate the raw digital ink should it suspect the original conversion, such as the
conversion of handwritten text. This can, for example, involve human intervention at the application
level for forms which fail certain application-specific consistency checks. As an extension to this, the
entire background area of a form can be designated as a drawing field. The application can then
decide, on the basis of the presence of digital ink outside the explicit fields of the form, to route the
form to a human operator, on the assumption that the user may have indicated amendments to the
filled-in fields outside of those fields,

Figure 38 shows a flowchart of the process of handling pen input relative to a netpage. The
process consists of receiving (at 884) a stroke from the pen; identifying (at 885) the page instance 830
to which the page ID 50 in the stroke refers; retrieving (at 886) the page description 5; identifying (at
887) a formatted element 839 whose zone 58 the stroke intersects; determining (at 888) whether the
formatted element corresponds to a field element, and if so appending (at 892) the received stroke to
the digital ink of the field value 871, interpreting (at 893) the accummlated digital ink of the field, and
determining (at 894) whether the field is part of a hyperlinked group 866 and if so activating (at 895)
the associated hyperlink; alternatively determining (at 889) whether the formatted element
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Verify digital ink signature; generate SignatureSignaturedigital signature
of form assign digital signature to field NoneGC rcunscriptionssign digital
ink to current selection The system maintains a current selection for each
pen. The selection consists sinply of the nost recent stroke captured in

t he background field. The selection is cleared after an inactivity tinmeout
to ensure predictable behavior. The raw digital ink captured in every field
is retained on the netpage page serverpand is optionally transmtted with
the formdata when the formis submtted to the application. Thi s all ows

the application t terr teth igital nk should ct the
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hyper | i nk; % 219t tﬂérlﬁ‘lp ARG s RE POF R tEY el enent
NPA086 - SGng@tmmﬂrrelstpl@md@e togresporlinp eppllicaniin, eddessigatng anths) e digitabddnhu@ttd ng (at
895) the c@femgppppdi ng hyperlink; alternatively, in the absence of an
input field_ or hyperlink, appending (at 890) the received stroke to the
digital ink78f tRRISSRKRCAINBANUSel d 833: and copying (at 891) the received

stroke to the cunargp serv&edoﬁlﬁﬂdoxﬁl 2836mMf WhiR iCHRdIQNbaBERY théPagBBIAY-.al ned by
the regi strg}ages Sgrver %PJ‘? 38at shows a detailed flowhart of step 893
in the proCess’ shic mmlg?ﬁ OSEIent {IIY the accumul ated digital ink of a
field is interprétest smmnman@%mmtﬂqev@ﬁmn ofmnfahybO0B | aghplicatd foen copmeoe s s
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A void form command voids the corresponding form instance. A duplicate form command
voids the corresponding form instance and then produces an active printed copy of the current form
instance with field values preserved. The copy contains the same hyperlink transaction IDs as the
original, and so is indistinguishable from the original to an application. A reset form command voids
the corresponding form instance and then produces an active printed copy of the form instance with
field values discarded. A get form status command produces a printed report on the status of the
corresponding form instance, including who published it, when it was printed, for whom it was
printed, and the form status of the form instance,

Since a form hyperlink instance contains a transaction 1D, 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.
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digital ink to conputer text, with the help of the appropriate registration
server, and assigning (at 901) the converted conputer text to the field
value; alternatively determ ning (at 902) whether the field is a signature
field and if so verifying (at 903) the digital ink as the signature of the
pen's owner, with the help of the appropriate registration server,
creating (at 904) a digital signature of the contents of the corresponding
form also with the help of the registypati on server and using the pen
owner's private signature key relating to the corresponding application,

and assi gning (aty &Qﬁc)atetpbg% cgbxgéntdgl'odﬁde%ngg e 1.7.3

e ield val ue.
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in Figure 39. A void form conmand voi ds correspon ormi ns ance. A
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val ues preserved, . qu)%yowo ptains the sane h%/ﬁ) ink. transaction | Ds as
the original, an i ISCPRGUMS REBI P & SPAHE A5G (AR & dppligge
applicati owgeqﬁ(:meetset form commnd voids the correspondl ng forminstance
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when it waspestt icrt @ely drivaings\wiRiignitbresu@ear i theinbrexthal faiChwit Wosigh @B hosdritfabisd Of the

forminst aﬁ}%%tand%d%?a%h@m&;@;ﬁ;ﬂ%i&&@%ﬁﬂ%gﬁa |er‘}esr§ﬁarace contains a transaction |ID,

the application oduct ng a new forminstance. A
butt on request i né dPlisgEnddcrne ?Wm@up% anﬂhlé‘?de*)mr@ﬂletcqusmﬂlhg/dqcmﬁnerrent ed

as a hyperihiuike wﬁﬂPﬁ&B@om@@eﬁQralﬁesd&&Eﬂv&atﬁempﬁ&%m&Qm AR IFME GRnndr | Nt €d
nce with the background field val ue

copy of the correspondin e 1ns

pr eserved. 'ﬁf’ feaig ﬁocuge“é%""%‘g‘ﬂcﬂg’ghc§te %F”Fﬁ 1R fhe pame gy ¢ duphicae Torgycgmmand deest he

dupl i cat e page doomrdnennsd prterpr gloed cay o tduphdspadity doommnciamiegin A reset
page comMBRL oroRiOele : c e ndi;ng. page |nstance
with the bag(ﬁr round %ﬁeéd%}g%gﬁhﬁ?@%ﬁ% c%ﬁmﬁs 39¥ Iflmsogleeﬂl(?%ﬁ?a(?’ns % form or
is part of°°’§mf“t§rrﬁietstﬂl‘?efﬁmtsﬁé the same WiyaR) Eeset GRTPrepaEming dOPﬁt érg?tr diceknt gausa r eset

f or m comuaatimand pgﬁtxcepagenestr@t)tﬂsn &emtﬂérc&%dﬁoﬁéingadoﬁheﬂhﬁs%n&eﬂ%&ngon the
st atus of ‘},hgeubh m was gmgdage“gns'gance gl udi ng who published it,
when it was prin é’ WA C ‘ﬁ"rslp’f'llfwéldan &’ﬁﬁtatt‘sn‘ga‘?t AR E CWRinEny £ or

it contains or iKtoare se@fe;’ command’s “on selected” attribute is set, then the command operates on

the page identified by the pen’s current selection rather than on the page containing the command.
This allows a menu of page server commands to be printed. If the target page doesn’t contain a page
server command element for the designated page server command, then the command is ignored.

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

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

page server command has its “on selected” attribute set.
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The net page | ogo whi ch appears on every netpage is usually associated with
a duplicate page elenent. When a page instance is duplicated with field
val ues preserved, field values are printed in their native form i.e. a
checkmar k appears as a standard checkmark graphic, and text appears as
typeset text. Only drawi ngs and signatures appear in their original form
with a signature acconpanied by a standard graphic indicating successful
signature verification. A duplicate dogunment conmand produces a printed
copy of the correspondi ng docunent instance with background field val ues
preserved. 4 kf th%%ﬁ%%.&%&ﬁ%ﬂﬁa@y forms, then the duplicate docunent
command duplicates the forns in e sane way a duplicate form comrand does.
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rel evant page server conmmand el enent 1n a hyperlinked group. The page
server actfivat esSaef Mipesorsesfienassoci ated w th the hyperlinked group

rat her than execddnisdgprinkecopageiser ver comand. A page server conmmand

el ement is, hidden |f [ts "hidden" attribute is set. A hidden conmand

el enent does not have an i Hput zone on a page and so cannot be activated
directly by a ubepenifincgamenhowever, be activated via a page server
command enbeddedl Ryndtafd RfSRdid , I f that page server command has its
"on selected" attribute set. NPAOBG -SG 31 1.8 STANDARD FEATURES CF
NETPAGES | n the predelemeaiprevitery igaeicalreanyrhephodo yse hapedecsviidm t he net page

| ogo at the bot t DFadb@mehMehba temi hides the thifowihe RRERAGEe and therefore has
interactive proper aicgs.oflgf%mlnglgo al so acts as a copy button. In nost cases
pressing the Iogpo pro]()iyuces a copy of the page. In the case of a form the
button. prooduces,riat aséspycopf ofafementire form And in the case of a secure
docunent, .SUCh gginAnd 6K 6ta BhunfeRUPON, the button elicits an explanatory
note or advertising page. The default single-page copy function is handl ed
directly by the %Q?Cévaﬁﬁmﬁ*éfﬁa@‘é‘tesag%mvlwﬁwgthe%p*@wnémwwmhmemﬁeons are
handl ed byofltierdéuagntt e sta6§0f bdéch@ent indicas VHIPubIERLIiOMAd when, to whom it was

delivered, and to whom and when it was subsequently submitted as a form.

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

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

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

personalization mechanisms in the netpage system. Although news is often used in the limited sense
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1.9 USER HELP SYSTEM I n a preferred enbodi nent, the netpage printer has a
single button | abelled "Help". Wien pressed it elicits a single page of
information, including: status of printer connection status of printer
consunabl es top-1evel help nenu document function nenu top-|evel netpage
network directory The hel p nenu provides a hierarchical manual on how to
use the netpage system The docunent function nmenu includes the follow ng
functions: print a copy of a document;; print a clean copy of a form

print the status of a document A document function is initiated by sinply

pressing the button ,and then touchin ny pa of the docunent. The status
D = docur P i DA PR 3101 PORET Fd G TSRS « was
delivered, and t& Whontpaadywrerthd tdivded conitns egliGntadyertiip wbdi¢ne df asocas f or m

The net pagﬁbﬁ@&amg p@fganafzw%gahlhg}m ﬁebﬁngﬁsermg %dl%ﬁm' 9ak& it g@m&hl%@r chy of

pubI i cati ons and services on he network an alternativ e user can
cal | the n&fpdpetorie Hiskks @xg’emly SirrHad ImpHgdy ?aﬁweéé&j‘é"s“' prafiler Khpadiertioios a human
oper at or . cbhent aper@kiord £andihOs at eaddrelotEisiahedmégsurent and route it to the

user's pri jer. i docunent type, the publisher or the user
pays the S%all EER@FOJ#%%%Q%&H$erV|ce fee. The help page is obviously

unavai l abl e i f t Aeulperibptear dripvs onutva binds of gews sdurdes: those thahdetivar asve ptitbieatiotiser r or "

light is |ish (@B0abNQns GEwsCRBanlsCHHES heuls %mfc&oga ag DRSS PRI calddCyyfd Wor k. 2
PERSONALI| ZED PUBLI CATION MODEL In the foll ow ngbé‘ escri ption, news I's used
Ly

as a canorf'elihery BBS| Feams e asesrsptdecither PY P Ut Apblishep ey Eibﬁa‘ip?cf’&%eld&‘iws
mechani sneagkigatol ENR@ topiaigiomsyistiely coNeprﬂll@ hrai@hl heSvspapdrLand uzswhagdam&she

limted Sentﬁl%newsp\986 ca§9€: 32 (z)u];d vraltrestep‘agvg’ news eed %starlrlg' as%rwgee Qa?'t\é\@d str1
i nt ended scope 1N the present con Wi der af page sﬁ’s? em the
edi tori al %@mcemltea’ﬁ@hlm@ fa@vebwllembvgrdwﬂﬁeqq@eraﬁw rnzehvs publication are

personal i zed US' ek &tpfaéeeﬂuﬁlﬁhnoﬂ%&bé%p%ﬂi% thel ﬁ%hc%gént & i n‘éQﬁﬁﬁﬂJaudé as

personalize cord g Q Rjg reader’' s expll y stated and inplicitly
captured ifi ofie ?ﬂ%ﬂ%ﬁ*‘ P&t mpligle YR SRSt iy hep W% élﬁ'taggfggaﬁ@} St P

accor di ng fomattigoff readetrins sklegsl dirteyly ay the ehadvp giieaspérds abR.1d plkdoladvetkifd on
PERSONAL| %ﬁg’gsg}gr @m@ﬁ‘;g?ﬁﬁe?&npeenﬁs &%@no%l%‘ﬁu%{] two ki nds of news sources: those

t hat deliver news
Thc subscriber builds a dally newspaper by selecting one or more contributing news

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

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

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

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

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

a small mumber of longer articles. Each article is ideally written {or edited) in both short and long
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and those that deliver news streans. While news publications are aggregated
and edited by the publisher, news streans are aggregated either by a news
publ i sher or by a specialized news aggregator. News publications typically
correspond to traditional newspapers and newsnagazi nes, while news streans
can be many 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-nail. The netpage publisgati on server supports the
publication of edited news publications as well as the aggregation of

mul tiple news t(;sstur %?t'ﬁ?' %%handl ing the aggregation and hence the
formatting O OF 'h steans “gel ect ed directly by the reader, the server is
able to pl ace ad»éﬂeratticlswag abm be pages(ooydted) wh didihrent tversibisap wiask tHa gespenied

editori al ik of thEreRMORE uahsle t@awlaésch@draas'ahyaaaﬁs%&e&ermpxp ?hﬁ&t ing one
or nore con i buting news 't cations, and creatin per sonal | zed

ver si on of"egé’éh”e % aF@Edtmgt‘? W@reél‘&f § §eegldp fRdhgngPeEnt’ |fﬁﬁ%agﬁnﬂm°hﬁﬁi9hd

t oget her i pécedeceDbdi el bidRYEPaREr . The varl ous menbers of a househol d

yprcally oXpr oot LOGIE ) LLEL G B9 LSBT FRAR 21 BB

publ i cat i onch i preigred a dlseful biigittmqaﬁaﬂftﬁ}nltslebf eletiewsrpbfe |alﬂ ICGV%}EQEI’E’EICM& inBaerity sect i ons

appear _daj sl b &l Bk AnaRARARUREK amIe dai |y sections avail able
from The New York Tinmes online, for exanple ncl ude "Page One Pl us”,

"National ", "I ntESFEPIsShep it is al’m?%edha'mad‘“m PW?E%‘V e’la"l?:\F‘t“gVOﬁ“Vfi fﬂfgmg
" Technol odtils,is tachppiSp ar digles wﬂihﬂaasﬁsuﬁfnexawamg dfaliee. EE titicle Shitisquslgeeiod | C t0 a
publicati c%llab%%m!esﬁlt&ﬂﬁ id @@%&Jmm 0S8k a RS e%&er mféaﬂw%xt%oensné’an gjrt}%dda' ly

newspaper by creatin om sec 1-ons, each one drawi ng hber of
news str eaqwasyeiysqedm Skl | o Sdighicegiii miking dtrresag iy it reeimﬁwll bOQmFO fatd tends'

announcenefck. (" Personal , or for nonitoring news feeds for specific
topics ("A erts" ch section r eader optl onal |y
specifies its si 28 qﬁ cﬁﬁg ti‘etsa"f“ilz afftgne‘@ar W&‘FfPrc ¢ ?’(Jﬁfns’(‘}?re ong), or
nuner i cal |epseftial leadmasy ale Editais tndoune detiwred torﬂmw&afmpﬂ:ge@m and the de5| red
proportion of a@ﬁ(eef@atdgrsdpﬂamuﬂpzmg 2 Qi3 hip&fﬁgtmf N 4 QTgRL . | ow
none), or numeri cal (r.e. "as a percentage |onaIIy

expr esses Sarpﬁ%eé%rc’éﬁeemfaaﬁr Ahighagprendinify) frpjer ows Ebrebel ueﬂﬁqrma@@n@gm% smal |

nunber of doRdbg@tivedilibring| £Bigh A inagds it ntkQikkl$ tHaORBIotrdbping teCiidn (AL be@Tlkd ed) in
bot h short - an rns,. t nce

article may 8 eggerggpecgﬁtcf’ Eh Clty( ordl?ibgfffntserg)dlplltgfagm#)gep eﬁR?"'}l{?g Fogfi‘gff?@m (o Pr%lt ch t he

expect ed tbfafﬁhkstl cation of the reader, for exanple to provide children's

and adults' ver smr}éader The oﬁxgparng)l@ge'mﬁ&s%pleé%fmmaf 1§tel§§lwﬁﬁ§£ ehARCOLGNg to the
reader's age. The reader can specify a "readi ng age" which takes

pr ecedencemW’é?thfW@FFESBTS@PGSQVE‘&Fd“a@e The articles which make up each
section are sel eTheafecantlthpreader’s interrROcobiecionaffeditiefuslity &Rhich images can be

delivered. The reader optionally specifies a preference for fewer images or smaller images or both, If
the number or size of images is not reduced, then images may be delivered at lower quality (i.e. at
lower resolution or with greater compression).

At a global level, the reader specifies how quantities, dates, times and monetary values are
localized. This involves specifying whether units are imperial or metric, a local timezone and time
format, and a local currency, and whether the localization consist of 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 corresponding text
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each is assigned a useful lifetine. By default they are delivered to al

rel evant subscribers, in priority order, subject to space constraints in
t he subscribers' editions. In sections where it is appropriate, the reader
may optionally enable collaborative filtering. This is then applied to
articles which have a sufficiently long lifetine. Each article which
qualifies for collaborative filtering is printed with rating buttons at
the end of the article. The buttons cag provide an easy choice (e.qg.
"liked" and "disliked ), nmaking it nore likely that readers will bother to
rate the arR;cIe Artlclgf W$th hi gh pr| rities agngport ifetines are

t her ef or e BFUE F I &I ShLF gudligagon §gﬁﬂF Freee EaT ye Bt e8rt® and are
del i ver ed tetpagarsdtenr @h baranfigusdibpoividb enenaticlingslstieagedcegp variomahisss. specifies a
serendi pi tysfact %KERgﬁﬁdE%cﬂgﬁjnbﬁmdf’t@}sé‘nncse g. do or don't surprise ne),

or nunerically. serendipity factor lowers the threshold used for
mat chi ng during T P‘F@B@Fﬁ{op\ﬂé thfei ?dﬂté‘?ﬁ? [§eftenin digtetih affogist thy advaiigng Fanteppr e

I i kel ]y tgaﬁeciu%adeﬁﬁdir@Sﬂ&?lfhﬂﬁglafﬂﬁi xPRit We lellitoB@ chitdxk. e@laveltags R @x el fﬁdﬁé fS
pecified ca I fferent serendi or can be. specified for

d| fferent GaAY Z i % PR e $ﬁ8°“?ré5‘8“e? Seg’}‘?% 1{% '%?n"'glﬂi‘eyed%%‘éﬁ Tie¥d° tbpi cs of

parti cul aradvml@r(elstmmfctrhiomheamlml@t)llmp itgghdityt th ptgact lagel imfnbers of irderpwitiothe t | es

assi gned byt fg gdinicors. The speed of the reader’s Internet connection

affects the quallgy at which i mages can be delivered. The reader

optional |y speci £ffesdivegaqypraiting @rf&"’é’eq & treekhEs of Mrsgfiss awsh degeterbiss: Lasales or

both. If ﬁ&tﬁnlﬂdirﬂ?@ﬁm@ftosﬂaﬂﬁu}ﬁfsehmeﬁaﬂb@ e&Qtamﬂ @M&w,mﬁ&r&&mnurmm may be
1. ONn. Or

delivered at | ower. qu
corpr ess oy i G B foheltinfind BB FrgEn Rt A s
dates, ti mwcamwomwlh@yk@mpmj@gaat@ns | ocal i zed. This involves speci fyi ng

whet her units arg degpﬁﬁbﬂlﬁtzr SOIEIOSUFIBfﬁla]ﬁG pI@dLJctoﬁ %hveﬁlklﬂgazsﬂz[}@ @rﬁgﬂut dnﬁgxsmrfapr mat ,
and a | ocal currenc d whether the |ocalizat]on consist of in situ

transl ati o‘f?t"arde‘arﬁ’t‘i"(‘%gif 1 publicagippatgeogsaphic &P EIB dhe gipoldis roadeatiins BSIRYEMER 1 eader ' s
| ocality b%mdﬁhﬁ&hhthQm@ﬁﬁﬂ@ﬁmm&Eﬁﬁdﬂ@ndhéfICultles caused by poor

eyesi ght, the regader i I i | obal referenc for. a |arger
presentation. Bot ttg;%t%a%@:l de 1§e§p% gulb]gcgténs Accordi nglaﬁpnmma gléls

i nf or mat i ofimgnsiopgd sighpipd pbliehtion’s @E@tﬂ\e ﬁﬁé(g“esmgm@eloaﬁgwageﬁm rhasigh iadsing antmews
publ idcat | Ofdodust tmlg\lbh&th&ﬂs ge@ﬁﬁ*nhjcto%\tﬁ;@é rff‘esgaam’k maasrst@ﬁf)t m&l%]g)gﬁeacﬁ@ad%és 4
encodi ng, |s & proper i cati no pref erence expresse
by the useFe© ﬁﬁvé?d”%ﬁasa% @ﬂ%ﬂ??@?éﬁﬂ% WY SCERErglifed to provide
aut omati ¢ transl| &t ¢ooparser withcaier madia alfel ogee Guteseglowth? adENEhE Tdp Sl Nbe

LOCAL| ZAT! Qb YD ARG NGTRE oRAKARNA ) dela a1 itk P €

directly affects the advertising content ecau ver Ising 1s typically
pl aced to R&¢pHaictosy dts@m ©@lei al context. Travel ads, for exanple, are

For example, the same advertising “slot™ can be sold in varying proportions to several

advertisers, with individual readers’ pages randomly receiving the advertisement of one advertiser or
another, overall preserving the proportion of space sold to each advertiser.

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

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

aggregator acts as an intermediary between advertisers and publishers, and may place the same .
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nore likely to appear in a travel section than el sewhere. The value of the
editorial content to an advertiser (and therefore to the publisher) lies
inits ability to attract |arge nunbers of readers with the right

denogr aphi cs. Effective advertising is placed on the basis of locality and
denogr aphics. Locality determnes proximty to particular services,
retailers etc., and particular interests and concerns associated with the
| ocal community and environnment. Denogsaphi cs determ ne general interests
and preoccupations as well as likely spending patterns. A news publisher's
nmost profi - [ vertising "space", a nulti-dinmensional entit
detergined&%§L§ﬁetgﬁ%ﬁﬁgéﬁvgﬂﬁé‘geogrgphi2 coverage, the size of its Y
readership, its Henuathapting thaghdmisepmepitih £reagamblichton prade narceempsxahadnadl e f or

adverti si Nlacehéht b ABLRAGR BYELRNouhdRNRLARG R¥RLIGALERRIAE MG s Comput es
adver {1 si nE o e IFEPIL Bt Ol GG RIS HED SHEEBh AT hes

publ i cat i ondgssayeo griapmhiisterg akeeprafyesd e oSheE hiymiat SysteRaii@idh siie dubtasd ze of
cach 1 oadeyPEn Bl OBl R0 Mk ROl B 4 o B Bt ne ™
syst em al | O¥RMAtiRR isgepisklaihs festpbleple dhet dacreent diofdverasimpnts yhidneweratdemall | | and
al | ows smadohdafis §iiREAE sk ad shnall & hRBly RRMIGdSBRALGALY. |t therefore allows it
to be sold at closer its true va t he sane adverti sing

to | ue. For exanpl e,
"slot" can be sol8%iRPEP/PhBehPERGI tﬁ“n@gtf%“’é 8"’\?&%& Frd editp s Adysgtispaent \j ¢ h
i ndi vi dual andegerdy ison pripess ad sando Chyespaadiadly iha guitikter mabws s aé plaenént of thone
adverti S€r refdlant %&b ﬁﬁblica%&? 'éé’iléfel'. '\Qﬂe%stﬁ{ }%lé\%ge g icdtib? Qép;e; Ilasr[s.I ogtf ea?l*pﬁ £ sold to
0 o be T1nked

each adverti ser. e netpage systemal [ vertising

directly toFrgefizgd peicaipn ducks therplpgptadiertismmenn o e neRsgrdsetrasi ng. |t

t her ef or e 2.ai sesuskreProriLEd NSi ¢ val ue of the advertising space. Because

per sonal i zg%llon ﬁ‘qgmla%rquzati on are handl ed automatically by netpage

publ i cati ofi“Ser val & mangn Bi98P9 i si ng aggregator can provide arbitrarily
broad coverage offhdistspralimatgrodpdvy amirvther mhblivaiipmaplvs 0 an afdoemsufsegsesitic

di saggr ega b @infoinfbd lch &)L because it is automatic. This makes it nore
cost-effective for publishers to deal with advertising aggregators than to
di rectly captur PHEFERACIEIHGUNs Even t hough the advertising aggregator is

t aki ng a propor tiohdboRfivedttreg trdciksNg revenue, publishers may find the change
profit-neutral bceo%tg‘(lfg?gai](s)f the greater efficiency of aggregation. The
advertising aggregator acts as an internmedi ary between advertisers and
publ i shers, and preyntgpbaprefereizes sane, NPA086 - SG 35 advertisenent in nultiple
publications. |t Thes WRhliAidAOb QgplIbhéIionafii %ﬁﬁ@nﬁmhcah&—sﬁec%} RADSo F{h@l I cation
can be nore conplex than ad _ placenent in'the publication's traditional
count er par PSOBEgRRmaten Hppptripedy B clevaptiteiags eblisgicR AE s nmore conpl ex.
Whi | e i gnori ng t heolfabidrhtive GEpihEyecthi @fsishfof e g@E'd AlidsOoi% habenBRRwatvent | ser s,

advertisi " used to correlate different users® interests for the purposes of making recommendations. Although

there are benefits to maintaining a single collaborative filtering vector independently of any particular
publication, there are two reasons why it is more practical to maintain a separate vector for each
publication: there is likely to be more overlap between the vectors of subscribers to the same
publication than between those of subscribers to different publications; and a publication is likely to
want to present its users’ collaborative filtering vectors as part of the value of its brand, not to be
found elsewhere. Collaborative filtering vectors are therefore also maintained by the relevant netpage
publication server.

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

Presentation preferences, including those for quantities, dates and times, are likewise
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aggregators and publishers, the preferred formof the netpage system

provi des sonme automated support for these negotiations, including support
for autonmated auctions of advertising space. Automation is particularly
desirable for the placenent of advertisenments which generate small anounts
of income, such as small or highly localized advertisenents. Once pl acenent
has been negoti ated, the aggregator captures and edits the adverti senent
and records it on a netpage ad server.3sCorrespondi ngly, the publisher
records the ad placenent on the relevant netpage publ i cation server. Wen
t he net pag ' rahdys out each user's personalized
publlcatlo%dgﬂghhg gﬂﬂglgge%evant advertisenents fromthe netpage ad
server. 2.3 USERTPR@PP@ESNEwgwmﬂmn@bﬁﬁmﬁpbﬁmﬁumhemdmgmmh@Sp@msohaﬂmzat|on

of news andh&ﬁlk&:&irgéﬂﬂ?&yﬂa@@?ﬂs@@ﬁ:lﬁs%h b§§>na9 fhi@aRE SR WERL Qfin, YL, Iﬁ&@a(f" fic
profile information, inclu cag&gﬁu{i lcation custom zationsS collaborative

filtering ValBwe Profsppm g tating JoEEATYes F1oh A 287 Btes prhipege rpgs-
cust om zation of Fer thashiesathb Ghoobesto trgvpil p@bdnyl inforvhiion dbri s0vertBRL Girpdsés, thand SO

el i cati omofdkbO R HERGRIRE 80 diBalBhal Aedih LRE: T8 G Mh S BRES | o/ 6

publication_server, | aborati ve vector consis
ratings of mformpilipn @dversiping eapde farasied on fhe basjsef the éﬁnqg@plemsmiaaﬂ @it ih srent
users' interest®+4cddet he purposes of nmaking recomrendations. Although

there are benefi s, to mai nt ai ni ng a Si ‘g%e col Ilaboratl ve filtering vector
i ndependent |y of “ARYFari R Ppp PRIDR PEALT B 2PpSatoa Istenetlls PELEE why i t
i s nore pridotifigadnd the nppage registmtian Sepanaitenswiectiotonfhips baaeh thefaublsh@atih on:

there is |ikelywit e t@hﬁ@ﬁ@%@éﬁ&ﬂgﬁ%mm anﬁs Y861 S dsg*afpg“ pers to

the sane publication than between e of scrl ers & eht
publ i cat i o?f%“‘deéﬁ’éiiaé’“Ht?b‘l"Pb*&tsPe@ﬁlWOF‘I‘PR@IWOWo want to present its users'

col | aborative fi Ehcﬁﬁweﬁglo\t&@bé)ﬁlﬁloﬂ&dﬂﬂfsé ar@ﬁuxﬁﬁ&ﬂof‘éﬁﬁt&@S@fanﬂEa%hpﬂr@é?qm not to

be found bor terl ct.or r ef o al so

mai nt ai ned” gl\é\,nhnélmr"“l e‘%f%rﬁ ° 'he ?tE “SGI l%lgeif p‘%’ﬁ?@é% H‘f ails,

i ncl udi ng Iﬂlh tions e aletivengd] Hy é@sﬂt ﬁ_ﬂma piamzleprmtsct at éemagbua tidiysred ol tephiore
nunbers, anQudlalatne b%ria&w{cﬁlg PRGAL ﬁeeﬁm;aaéo%ﬂladpum{shés NRLRAGGMSBE Stration

server. Presentwth| on preferences, including those quantities, dates and
tinmes, arePPE&REBeRPRFsEPins A thaars n%ﬁfﬁf"’#é’i‘ﬂpaﬁf F‘fé’d’mi“ﬁﬁflf Rl e way .
The | ocal |msa¢adasb1@§tham/ﬂrehitmr@1rdrdel i es on the | ocal ity indi cat ed in the

personal information such as
provider 803) is authorized to print to a spec1ﬁed pnnter or the user s default printer. This

authorization can be revoked at any time 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 ID is used to locate the corresponding user profile maintained by a particular
netpage registration server, via the DNS in the usual way.

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

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

Each user also has a netpage account 820 which is used to accumulate micro-debits and

credits (such as those described in the preceding paragraph); contact details 815, including name,
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status, incone, profession, education, or qualitative derivatives such as
age range and incone range. For those users who choose to reveal personal
information for advertising purposes, the information is maintained by the
rel evant netpage registration server. In the absence of such information,
advertising can be targeted on the basis of the denographic associated with
the user's ZIP or ZIP+4 Code. Each user, pen, printer, application

provi der and application is assigned ists own unique identifier, and the
net page registration server maintains the relationships between them as

shown in ure , 22, .23 egi stration purposes, a publisher
is a speC|%¥gﬁﬁﬂ wS%“?ﬁBFP%%@%@ﬂpwgﬁ3 35{?'Eﬁ%lgwﬁﬁﬁkﬁﬁagT%ﬁch§m3PspeciaI
kind of appfingatiommbEachbiogeric 804dnal, bentznitch e iged dodul egmmye hsnber of
printers Sagep@id et BLbGhRE B 81@'&'&8}4\5&% nﬁiﬁ%@cf pPlie USELS ahOstiee 11
Each user has a single faul T printer to which perrodi

publ i cat i o‘tﬁ@m%‘f'%‘“’cl’é‘fOPW%Srzéd’“meﬂb?‘%?ﬁ‘P‘FmeWﬁ“‘l’“é“'tca%@éé printed on denmand are
del i ver ed 2.82t heFardridsdlist through which the user is interacting. The server
keeps track of which ubllsher a zed rint to the
user's default pfitRPEr A4 fJS§(5?c%e°2 %Bci”els fo “F\eglt‘ﬁﬁe‘ﬁ}?mséeﬁ%/‘m

parti cul arfhmqtmgeerretWOHMffhe hsnsmmmp@hsoﬂhweetemheﬂ'JIeIDsev\,he:mahftIt B orgaggdiny 2d. When
a user subggLiles fo&fé@ 950 2 BreRbtRlal Bl dirRt FQdich sForRUR b %Qé%rdla@;%ﬁ i Fignfe
appllcatlon provi der 803) is authorized to print to a specified prlnter or
the user' s*ldefault printer. This authorization can be revoked at any tine
by the usez3.3EacHistmgLisimy have several pens 801, but a pen is specific to

a singl € user. | rl‘ha‘ SR mam%amas‘uq{t Otrﬁllgze QESPOIlflSeaGGhaixs T$ lna(l:tl’llco tai then
that printer recognizes an user pens. “I d to

| ocat e t hedogusrente stp@ﬁmsv@mlyexﬁer frogh ﬂhenmerwmﬁn &ds dngamaedpaa ﬂﬂtwdleand listnet page

regi strat i QRerSREYeHodinkhidf §0& i NS 8 e BRss UBLEh i¥hre 44 VD term nal 809 can
be aut horlgégd to print on a particular netpage printer, allowing Wb pages

and net page? doc uNSFH-SEMTRASEHYIEd during Wb browsing to be conveniently
printed on the Neanemke ﬁﬂlblpage PrvbMb@smatiddle 108t @AgE: $yBi @Meeanuesd | ect, on

behal f of l}%fsgl{ahﬁ& g&bhpatlgl’y &n CthI'l% ectzon%asm. cesxéolstoa T§ertosgmen QCO ar n d
through P | catl rint eg ‘I/ € provi S pri ers. ]§UC I ncorre can

i ncl ude advermatted l’mjanﬁleSe%leY a4 HI@Rd CtnN?@@eijeﬁJee@ edle’neiemﬁfer ce conmi ssions, and
transaction f ees Thel ddveriBig Rtk Rdr @lseckisn caﬁ)w&gle‘@d with @ildl$ Sdryind AGRistb Sarihser i's

t he prlnter i der. Each user al a net unt 820 which is
used to act ]epaﬁﬁscv?'g‘“dle%ﬁe‘ftg’n ef‘ﬁ%%eéggaﬁ?“tt §1g‘(rglﬂ’gﬁ‘l’§ ﬁhﬁol:bé gadfpiihed in
the pr eceohoﬂ‘gup&toaagmamhc) ¢o-le@ntchedy tthe teditokig a&iﬂ,vemsixtglcmdmngudhanﬁamdy%ﬂBG - SG
37 addr es e Aadb GLERA AEIHIBRLR ine ShiBiby RERLALSRAER Bdfe of DELAALIE.

privacy, delivery and 1ocalizati on settings; any nu bionetri c
records 8IVofMEEASi ning the user's encoded signature 818,
The editorial content selected for the user, including texi and associated images and

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

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

2.5 DOCUMENT FORMAT

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

The primary efficiency mechanism is the separation of information specific to a single
user’s edition and information shared between multiple users’ editions. The specific information

consists of the page layout. The shared information consists of the objects to which the page layout
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fingerprint 819 etc; a handwiting nodel 819 automatically maintained by
the system and SET paynent card accounts 821 with which e-conmerce
paynents can be nade. 2.3.2 Favorites List A netpage user can naintain a
list 922 of "favorites"” - links to useful docunents etc. on the netpage
network. The list is maintained by the systemon the user's behalf. It is
organi zed as a hierarchy of folders 924, a preferrred enbodi nent of which
is shown in the class diagramin Figurg 41. 2.3.3 History List The system
maintains a history list 929 on each user's behalf, containing links to
docunent s t he user ough the netpage system It is

or gani zed %gga g%ﬁgﬁﬁgégmfmlpmwﬁﬁgmeferred enbodi nent of which is shown
in the class di a@rtamtnwt @P@m@lhﬂfzmazed@xr KFEchttGENT ERAGEle MaM@bTargivnge net page

publ i cati 0@(M>L€} rieg tB3ULRRRd Sidtbdhdet mag@ags) ksh. %mﬁgﬁ&s 9&.:@6&%1' 6 1kt
personallz ubl 1 cat cFHéggﬁa section- g%sectlon basis. Since nost

adverti sentSfpeging jodene ATt Fhigh g FHEE PERE Tl Pish i) this cast dging o

pl aced on grivédegdgehdiefonr. @ht et eghict amiamb cmldded Ningualh @odadivedbils id@natiat i 0 f or
a section A n \Y rt|S|ng rati os on
|nd|V|dual&%§g%§a%f bgy 6%%%¥%%%%¥m“ﬁ5¥ égggﬂngoﬁt al gorithmexploits
this. The aIgorlﬁﬁﬁﬂﬂgOmééﬁﬂpﬁﬁP%Hm%%mahw@ﬁﬁQOwawéﬂwge@m@mﬁ$%@eﬂy&t|ed

editorial g acgva@ﬁfﬁ bisidcnNGhod10y i 28V traphiS WHalibFe VRLGRHiR B G) fhat ! 00F i NG
mat eri al speC|f| pu |IC?tIQn because of a special feature

on do-it-yoursel ?%%?SHE“?%$ﬁ§F§“w 8 o] el cRRrts EeRErHYY for t he
user, incI@@*mgmbu&tmamdmasﬁﬂcwabedmmmaQQSmanﬂmtgﬂ&pﬁn&sxmusmbhgmmiald out
AceOrdl G YfentL 5, ARSL RELL Grtdl 89 punlifz 8 e BrAETRB AT bl LhE
selection of ads and the se ection of e |tor|a conten Iterated
once the I%?ﬁﬁ?“ﬁ%§m@3ﬁvgﬂgﬁﬁmmﬁGmépﬁéhpt to nore closely achleve t he
user's stated section size preference. The section size preference can,
however, be matched on average over tinme, allow ng significant day-to-day
variations. 2.5 DOCUMENT FORMAT Once the docunent is laid out, it is
encoded for efficient distribution and persistent storage on the netpage
network. The primary efficiency mechanismis the separation of information
specific to a single wuser's edition and information shared between

mul tiple users' editions. The specific information consists of the page

| ayout. The shared information consists of the objects to which the page

| ayout NPA0O86 -SG 38 refers, including imges, graphics, and pieces of
text.
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A text object contains fully-formatted text
(XM.) using the Extensible Styl esheet Language (XSL).

Mar kup Lan

provi des precise control

into which

t he | ayout.

automati c

guage
the text

transl at

over text
is being set,

i on,

represented in the Extensible

XSL

formatti ng i ndependently of the region

which in this case is being provided by
The text object contains enbedded | anguage codes to enabl e
and enbedded hyphenation hints to aid with

paragraph formatti ng. An i mage object ggncodes an image in the JPEG 2000

wavel et - based conpressed i nage
graphic in Scal able Vector G aphics (SVG fornmat.
consists of a series of placed i nage and graphi c objects,

for

mat .

A graphi c object encodes a 2D

The | ayout itself
| i nked textfl ow

obj ects t hTahlgh- wﬂpahﬂﬁﬂxﬁobbpﬁcts f1ow, hyperllnks and input fields as

O Table 3 -

descri bed W Well i AB%K T €97 OTTSEormdESE |
summari zed in Tabl el 3. The |ayout usges_a conpact
efficient |[di @¥8hution and storage. |NPiUsedobisd 3
objects L B AT T |phaiggFor mat of obf ectlinked o
Obj ect | %@2000 G uf\hu cPaci t1 oh—G&r anhic aohi o ect
Zone Optional text 98 PRI | XSL (%FW]nkTyp
Fi el dype MBeaphing ZojResitioAt er mar kone 2. 6 DOCUMENT;
above, for purposeseﬁihﬁbbbahq”t di-sgEbutton—an
net page network, a ecific page iayout S
obj ects toTewflowh i t[Tedfouls. -
Zone -
Optional text object ID XML/XSL
Hyperlink Type -
Zone L
Application ID, etc. -
Field Type -
Meaning -
Zone -
Watermark  |Zone -
2.6 DOCUMENT DISTRIBUTION

pyout obj ects are

format suitable for

net page | ayout
j ect | magePosition | nage
| DSVG extfl owext! |l ow I D

e Zone pplication ID, etc.

DI STRI BUTI ON As descri bed
persi stent storage on the

separated fromthe shared

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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When a subscribed publication is ready to be distributed, the netpage
publication server allocates, with the help of the netpage ID server 12, a
uni que I D for each page, page instance, docunent, and docunent i nstance.
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 wwth the nanmes of the nulticast channels which wll
carry the shared content used by that jhayout. The server then pointcasts
each user's layouts to that user's printer via the appropriate page server,
and when the poi Bglgeastnl;lt@‘gl?ai ?eceix%gﬁ’h%toﬁectﬂ“l jﬁ: sts 1the shared content on
the specified channel’s. After recetving it Holmeadtors &Eatn™ Bake™ser ver
and pri nt efreates s E¥ly-berylatedlaydueandrtbbn fagauiges andminnél s specified in the page
layouts. During uh&r ndhil dib@Rlafoes, %ﬁ%@ﬁﬁﬁm?@ o Bk OB B B 6L af¥dLaact s from
t he wltlggst streans those objects referre o by i1ts page |ayouts. The

| er. y L
page servelE By & MEFE A Firh gpeg i cpaered ity impgss s pvpag rsedyoaitiE offiers dpmr ed
content. NMARB6The $EnidcafOeefor Holdi if kkss RAS00r@dheiayeth @ ihtefndl &40B) Rals, t 0 Whi ch
its page | r inter.re-.create he fully-populated | ayout
and t hen r%%_‘t?%% ?"zré%‘gpgﬁg ];ul?tlg rrsllt% {sc ?lﬁe. prﬂ%d@?n%n%rarrrﬁe ogiorrwc%aﬁ%f’ %%rlsc‘i%’s‘!,['j T?ﬁés printer
prints pagasivilensodPORhergbaunBybitcad pag dateirer jegand.crthich isAplanty fhg highesfisarettet of each

page i s Cod@bafgdMalaRelviBIRS a bibiiBand VGl ALE Page has a size of less than
400KB. The print ﬁr can f’;)heref ore hold in excess of 100 such pages in its
elng}r,l cr

internal 64MB ne PIBRCRY™r oo BhHS A e ogtof pargibis fksbht er
prints at thattigtueer ofll tenble pagdenik the paeodnpply HdfirSthe frinte@’s) UiOVALCiRtmil Glod@OKB or
about 3Nbigapag§tyip%ggﬁstg@ta per second, which is simlar to the highest
expected rate of page data delivery over a broadband network. Even under
abnor mal ci r cuns Ha¥eesit the pepfersntoyd meppre dess ififl warthon freprioat wilhfoe publeto it s
likely thadke tef uEGicadikn DBrs@Rhes. TR deBite BRiliSliot RRNBRGE. SRR LYl Ore the
printer's t(l)(gqj-mgtalgeuegtsn}ore; nal .stog&?e ctaﬁtam hé/ i.s exhausted, However, if the
printer's T ATEFNATWeioh Py HIsass PP @ Gical maer of SIBFF iy '8FTYR P12 BE*Hhabl e t o
make use ofccuws, the beniecaatultipdyes the ictrrefionding shegaivbgcts. The net page publicati on
server thereforeogl! ONGuRh RLEASE, alPnSUBRIkoald C&g%§%§?1fpﬁ£atera‘?'a£9’4hﬁé gAsts.

When a critical nunber of requests IS recelve I meout “occurs, the
server re-TiffIed8Ees Ayl pdepedfdhsTelc eparesdeBj ect s. Once a docunent is
printed, a.printen-DeamnoDaduegrsan exact duplicate at any tinme by

retrieving its page layouts and.contents. fromthe rel eyant e gerver. 2.7
ON- DENAND. DOCLVERTHE! W%%Fe§°°r‘1“e“?np§§ee““‘€§‘8‘éﬂ“n%eﬁ‘€*“%r ‘§°aP§aE?éS§?a§%FQSWO SeAE 1 can
be per sonatuckdy sapdweleds aveeriedical. flowemg hinteltbers @me stvmgd casters, dokiveivoidimadd .

However, SiiBag id REEQRediSe PReSPRbRh G fllicastdel i very is made directly to
. : !

the requesting printer without the use of nulticast.
en a non-netpage document is requested on demand, it is not personalized, and it is

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

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

and hides knowledge of the netpage system from Web servers.
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When a non-net page docunent is requested on demand, it is not personalized,
and it is delivered via a designated netpage formatti ng server which
reformats it as a netpage docunment. A netpage formatting server is a
speci al instance of a netpage publication server. The netpage formatting
server has know edge of various Internet docunent formats, including
Adobe's Portabl e Docunment Format (PDF), and Hypertext Markup Language
(HTM.). In the case of HTM., it can maffe use of the higher resolution of
the printed page to present Wb pages in a nulti-colum format, with a
table of gontenigg.,df, can automatically include all Wb pages directly
linked to the re ested page. The user can tune this behavior via a

pref erence3-1The YRIageAPHSr matt i ng server makes standard net page behavior

i ncl uding inter a@wpwgltaghylsa@éétpﬁaéet%ﬁn%%foﬁmhlb%ﬁa'u?st& o &5}, WF
docunent, ﬁg}gm&tter what its origin and_ format e ge of

di f f er ent A Pariey fordfesastiopy r#‘ﬁ&frﬁ t"r.’otféassﬁ%?fﬁa’@’ég‘ﬁ?hp’ Hlt‘lé‘f‘ef’%.‘??é upchiscrglet page
page serveksy crangraphydesi kittivkadgeptadraphy) erHRehdpage nayek etd b s Servers.
NPAO86 - SG, CURITY 3.1 CRYPTOGRAPHY Cryptography is used to protect
sensitive inforndtion, both in storage and in transit, and to authenticate
parties to a t r aNeEREKTYSRYPIOTrEY calsa referey ag $ymosicis crmlﬂog;ap%pmmhamw kéyno

Wi despreadenhl@ﬁ ansas&ﬁtand@@ygecw&&%gmg %ﬁ&c&ugy bG8 Ym&! mt&%g@%‘y The
net page netwo bot h cl asses of cryptography. Secret-k

crypt ograpﬁy,el‘éffxg ngﬁé'?‘eé?cfeé{‘fyto as symmetric cryptography, uses the same key
to encrypt and &ddirypt copiompbagaso Telarepas tdsesymhaid RYpbeaEdXCRRNGR NBSsages

must 1 1St oBbARRA8s e (AU a{auﬁég&%m 48 sécﬁ%fw%t%m‘ét% mEs‘s*age SEpEd,

cryptography, also referred to as {ricoer
encrypt i on®sgyee keypaa oplyde ﬁ@%w‘é}ds@lﬁﬁmqﬂ@h@v i Qnglof shesp é¢¥atsele¢n pyblished.twhide way t hat

any messagﬁe ﬁ]%[s)kﬂit@ﬁivatellﬁie@@ﬂ:@ RS i&@BYd @%r)@ﬂiny m@ﬁa@ﬁ&ﬁ%@?&%@ﬂ@ﬂ@gf dde ot her
key. One of vategey On s t he he ot her kept private.

pu
The publ i c”Key s use ted ener Q%‘y" ﬁ%?%gﬁéa“i "r‘?{yé’ﬁdﬁ’&’pﬁe%}’s“lgﬁ@ FAtder  of
the pri vakeg Thpsytwo Grte CGTF@?W@@@E nRgyageheitpuliinit bavkg Yo exchae SSaGE k@an only
be decrypt-afendsd B4 ﬂkrﬂﬁva%r dey Rl€ure kl?ﬁé nlczlr;BQlL@r tﬁ%lcﬂ%ftﬂ{eﬁyﬁva%%gi_ e%llilel;a ¢ e EXC hange

messages W thout first having to exchange a secret BhsUr'e that the
private ke§?P& secure, it is normal for the holder of the private key to

generate the kepubiakdy.cryPufhghg cde@yused cyslaiegtgﬁ ABhYsiGate DBe HIRHAR rilRAt € a

digital si - 2 & N9k der gfsa'%he Ve can create a known hash
of a nessa%gg%ncfgﬁ hﬁqvéirqlcrh 4 R u3|‘ﬁ’§“%"r?%5¥ﬁ%*5?%“’ﬁ‘8 V- A¥Bhe can

t hen ver i fapn thpmyerify fhat WFW@@@SM&@WU@UIE fsighatr & f dlh@ldesmfgm@hmeeééy efh t he
hol der of rtesiﬂ&t RlhaV Sk Rulk@¥es b t) de&ﬁﬁ:&e&é en&rﬂstédhéath ugﬂgr rLé ;ﬁlUl Aoy %ﬁ%&%g by
decrypti n%e has aegglgsrt %Ptugagsaggalsf'rt}lelélsg;largtge 18 appegded to the message then\{heerri:mplf:utn gf 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. Secret-key cryptography is used for all other

purposes.
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t he hash agai nst the nessage. If the signature is appended to the nessage,
then the recipient of the nessage can verify both that the nessage is
genuine and that it has not been altered in transit. To nake public-key
cryptography work, there has to be a way to distribute public keys which
prevents inpersonation. This is normally done using certificates and
certificate authorities. A certificate authority is a trusted third party
whi ch aut henti cates the connection betjaeen a public key and soneone's
identity. The certificate authority verifi es the person's identity by
exam ning identi and t creates, and, signs a digital
certificate cont ;‘{H’ie%g Ot“?tné SéPS§18’t‘1 Vghetld FEcE y* gadealel B sy Wﬁg nR8y .
Anyone whoinformpgibrsbetwven catiiagd frioat @d autrvrontibtacodly happenstidybat gulptinter okeiys i n t he
cer i 11 cal @ Yk, @rinfid RulBEEE: Ofn REIARIIMY cchBke dufiof EBY gtt%c ey J ust

have to verify t the certificate has indeed been signe

certificat %‘d}i'ﬁ%eﬁfﬁt‘ imt‘?e Cofifisde OptitRIee 2REe! PSSy YKk Bt ri‘n‘hﬁ‘élt usey Bhsact i on
envi r oNMendeGret spsioh k&t EneryBy P @ GEAMIRY Alssssionkey, BiSREhifion, Gh 8at én dhighdial

si gnat ur es anf:i]E o securely exchange secret session keys. Secret-key

crypt ograpﬁwy '€"%sed for all other pur poses. NPACB6 -SG 42 In the

fol I owi ng ¥2scusHFTAGE RRIBTERSECWI®NCe i s made to the secure transmission of

i nformation betwegs nagag@m@@% ignllf £5airAPEhiRe RBFHES at MR mBGhUAL Liihappens
is that the printer obtalns he server's certificate, authenticates it

with ref erBhteed iprepdreniymenany ip the penter apdi i pefrasy reaigratiqnacnsy Hatsbaseip fisey change
key in themceris piblic atdamigeeeliaR e @inGear Bl nefreeSie®Brikens stohdTt Becier ver,

and then uén@%sugelaeh nstEeC'};%t[erlg usstsre(l)nereiﬁ%}{thene eqﬁrypt the message data. A
sessi on key, ef1nition, arr have an ar%ltrarlly short lifetinme. 3.2

NETPAGE PRI NTER MFmt@aewemwp@g@fppﬂelmtv@k fprstheafirsti tgrvediercingpdlitiondf  uni que

identifiergegta tlgﬂaﬁre%bzﬂgﬂtatea@t ke WOLER the@bcfot B £ 8 phbiic t&@&m@ﬁta&hmmr y in
t he prlnter and he netF‘a%e reg i stration_server database first | D

62 is publ‘?e@a%frt‘éF’SH?f OB AT PYBRE “f’?’%aé"sthﬁéecﬁf [iieaipst BAPinve s freepRgeroret wor k.

The secondinlibdatghagerd @tceptaithel rdgiratise f i 1BR mhtole I{hdnke@es ird sfgnsrécterﬂﬁe@é stered
on the net e C e o, the n a net w or t he
first ti neéggﬁ?'hm %n@t%??é’t&?lggﬁ)egnd %Pcegk%m}e kg"i glﬁla %f?seg‘%ﬁj ¢ prl vat e key
pai r. |t twginsiaeidaelispre secret 1D and the public key secur er to the

net page regi stratrhmtpsgrrag%&auoitb&ves%va@tc&mﬁmtat&&ntyhem%@ge%mérpsﬁ&at nst the
pr| nter's secre abase, and accepts the regi st ration

if the |IDs a?‘r%f%’?tto Sficfe“flﬁ’g?tan?:”raélﬁ‘f”&%“?ﬁ&‘ﬂgi"&%‘dﬁn "Wertificate containing the
printer's publi cWh andr pubiotibes tc3 pubditatione a keyrd ineehtegd tip the sctpdperegigtrationf i cate i n

the regi Skfat dat%‘asg mg%gethe gtlibﬁshgxetta %gtethJ ﬁgluﬁtt,l(ynatt) 'tl%rhse?@ TVl }Q‘EJG? o> @

certificate authorit for ? rrnters, since It has access to secret
i nf or mat i oReHief BHUTHEE dtﬂfan% B5oF § 2 PFItPR ViR 2 BAgRSSIVPL IS 2ddipgieshio 4 Peri@dar w@bscr i bes
to a publ imaisis@ied b the OHEr Usifg GE BB sipAvdid 1 nii@t RBOBe bRg beblef @AtiiiRVia

the registration database, that the publisher is authorized to deliver the publication to the specified

user. The page server verifies the signature using the publisher’s public key, obtained from the
publisher’s certificate stored in the registration database.

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

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

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

number of pens. A pen communicates with a printer via a radio frequency signal whenever it is within
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server database authorizing the publisher to print the publication to the
user's default printer or a specified printer. Every docunent sent to a
printer via a page server is addressed to a particular user and is signed
by the publisher using the publisher's private signature key. The page
server verifies, via the registration database, that the publisher is

aut hori zed to deliver the publication to the specified wuser. The page
server verifies the signature using the publisher's public key, obtained
fromthe publisher's certificate stored in the registration database. The
net page r i Stralion server acce t pting authorizations
to the 545 & Be PR &m aa%entaﬁ nélcf e Ues e5‘%?” %&j atﬂlr;a’fC ad’gft'/% P8 Ks¥
registeredwhwﬂ@héﬂpﬂlh@emmd&HQﬂNETpA@EmEENeSE@URmmwwﬁaehmnempw@mtpen is

assi gned aapwabx%%egsemylﬂigﬁrm@tnévtrm%mgltne&rﬁwcey ure which is stored in
read-only nmenory in the pen and in the netgg)ge registration server

dat abase. The pe ﬁ“ FHiIEE alfﬁﬁrsa%ﬂytfm e?’ed%?ftnfef jt srove-Hpdlersa Ry Bipter H anfet siaige
net wor k. Astomtapsasgzen patforaadty | dﬁﬁﬂmbw@mnuad)t@rpe@m Bethhagea la}gd Hitat i stopd a

printer ca l%yntgy\éess%nkeg%lg%)ﬁmll%\% §10nk6éy%§n ref\?lg{jt'o %at th a printer via

a radio freauency st gn TS T essa??rynge of the
printer. Once a péden apd pmesrtidin rerrgeotegtneerélreemn andrpsipter dggoten rhethepsheshange
sessi on ke%sw eactt\le@aetf By d01€ kB Eadhl RS Mkt S SHndk ldrmin@kvhbiRer ithEupiobdter . the

di gi tal &@P 8 rypt ed Egmthe E&ggrrate sessjon key. Digital
ink i s nevéf? THERT 8% BRSIIEY @IS WARIS S8k VSE or  every
printer i tthknmr@ If rhnqlem&ds Byanproi kndve the Ipky blmﬁ(ibsﬁt pEd Nitieiates e @hit@xSatia p&ESSi ON

key for evgry .pe ractdum?tt@ nﬂt&gﬁm&nﬂx gpognﬁdg? 1Rt NerlB Vil B t)e% oggno?ut finite

storage capacity for sessl eys, orget-a sessl
| east - r ecelhirtiltherea i plagagjinga thfglﬁe@@e%ﬂfrﬂghtmwefﬁ“?éesﬂ?éﬁgeefﬁ@%mﬁeéw n range of a

printer, the penneaaatmprtb Iﬁst;ﬁf)hcdDStE@éﬁEon%QE heret &ﬁe&hanm@yvmaeﬁe}em?é | f
t hey don’ b kno

Compoaed 185 T Hse ey g e e Tl RieR i S e s TR pen
bel ongs t oregstiatey thaha tragsmile g pindPed the privtgreand ttiivepripter wvtnentits tHefpet Aioghd nter is
meant to krm%\é\é Qﬁs SQUJr "ﬁlge.)ecrper tgeneIaQ?Q sésgloﬂ l@:&( tfdrftﬁ {:gtd%g& r@é Ial(;d pen

reglstratlon procedure rrnter isn't neant now t e pen then it
agrees wi t¥icheirapwits th Stsfj?t’di"e“’ qPrifjt fljalse pospigg cpry oﬁrhaeee%mkﬁy apopied gi ng
cup, at mmﬂ:hhetpemkdytexdhmgt ke B8 piifie stbﬁQihSieEsﬂitlk@I’Int&hﬁl@‘/GﬁHéieﬁ by lhBpaddj tion to

its public LD en nt ai n ecr exchan TB,e. ge - exchange
Ansmi .
key is al sO re(S:ofS %HCTFPQ%SGSSIOH eﬁ%tepree is b raOlrets)negeesg?}lekr‘a PR Exéé(\dt time of
manuf act urky.thedeinterdg. regi stration, the pen transnits its pen ID to the

printer, and theAﬂKohéHaQikeﬁ;E%ﬁHpEr@on&tQ@péﬁ%ﬂhé ;Qn?é&s&a!ﬁ@npr&é‘éopéﬁﬁaz%ﬁ%ét ration
server. The server generat es a session key for the printer and pen to use,

and secur®@! FopPStrioRkey fepsuillekiYdK PRESF to the printer. It also transnits a
copy of the sesswam keyvioasigtyqisettd pai it fﬂrsﬁr@t%ﬂtﬁokﬁgﬂ&exﬁhﬁtﬂgﬁs ksl The

printer St oL s WA h{%%l&g@dgllm?%l%%edl Eén 18 ?ﬁy !rlﬁtved 0 %g Xs?rﬁto rgqéésp antd N netl%]% and

transmts the encrypted session ores sessi on
key inter r}gq:qa?d, pef pdigiiatign forms, to reglsteranew user to Whlch the new pen 1s 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
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by the printer I1D. Although a fake pen can inpersonate a pen in the pen
regi stration protocol, only a real pen can decrypt the session key
transmtted by the printer. Wien a previously unregi stered pen is first

registered, it is of limted use until it is linked to a user. A
regi stered but "un-owned" pen is only allowed to be used to request and
fill in netpage user and pen registration forns, to register a new user to

whi ch the new pen is automatically |lin4ed, or to add a new pen to an

exi sting user. The pen uses secret-key rather than public-key encryption
because of« in the Re

DOCUMENTS TVE’% ne 5‘%"3?%&5"‘%%&%%% togér%a?s& %%5&33%1 I|111\I/T8rr']ma‘f53 %‘é”“caﬁ‘wfégl‘a‘ gﬁ% nts such
as ticket scodide BeupBeg. ThFH@h%e%ﬂﬁH@e“SQ? inmddrand piceh l}re@s veptefraaek Fegioys 4ro pri nt
wat er mar KSdesigai td’&ir&ducechﬂluyerﬂl@no% Cff b wilef e @3 lons a;er WRPBeS RGESed \W%O%

sui tably ayt h%lrll_'zed ];rh?e publisher indicates its authority to prin

wat er mar ks $REAT | cate, which the printer is able to authenticate.
The "wat er mar k" {Fhd effestigpipitaiovasstetseisin ant ials mervisible when Bokitge onBdnk iside | N

speci fied NRAQSH an§§k§§g.wﬂ;}{\@gg{%ggr%md%?gd\;ﬂgﬁ%fs the page. Back-to-back pages
contain mrror-inage waternmar I ons coi nci de when printed. The
dither matrices H¥SHOLsFuGHIcwnTRS et bpeagied usingethestiteip ketpagy Fapn giecipsm desi gned
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achi eved by | ooki ncht thro {; theﬂgrl nteﬂ sheet. The effect imlar to a

watermark in that e SRR o PEHPETRER gmfﬁgfoaleﬂefsentrag}saﬁwas Y™ of the
page, and thgeirogtchihdhy ustts gheigmaphswhicbpiae dalvyrednohanrghe mweanrsistrRhgesedd secur e
docurent s £ARAL. (e ROBLESLAG, LhE. Quldhsch i shebpage copy mechani sm
described in Section 1.9 above. This extends to copyi ng netpages on

net page- awar e phSHEtBpFEvith ageurstrags dorvppitShoairarien) pin ety s yéhneticint ed as
part of e-@osquestieLi sthh SOt 1l Svay T )nigRNDoh @ kiid H&:mhéiﬁis%ﬂl@ valizl&ouﬁé%r

phot ogr ap C capt ured en t he user i

i nf or mat i ontgv\r/}mdetor?ﬂ} e A e AR asﬂé"r’a\?egrmn cc’m%‘%@ b Br&fn tFi‘f’“'Sect i on
2. Wen prizghiogeely qmpftrhmal@@afm 4 Sm@@&g@mdamﬁn@m pentelpebedeclopiderith beitin veri fy

i ts aut henhireithdk onl%hﬂ’cﬁﬂﬁjﬁﬁﬁré Muf)ﬂoﬁ eas;,}ﬁélﬂé%f ﬁr&eﬁtzﬂﬁn B bRt WY catich€ uni que | D
of a secure docu n}y is onl vall for the time of the docunent, and

secure document af}eiéheéthd"éﬁF@H‘ ’H’é*edﬁﬂﬁlpbﬂﬁﬁﬁ@lﬁretsﬁcuﬁr‘é\?éiwmﬁﬁ@“r

predi cti onseipy. Tppemplypioskic ¢ si&mﬁ@ﬁrcﬁstacﬁ 16 @asud] dorgkoe Wbkt doviiehtl veGfthiic@N pen can
be devel o e rifd.catio i1 ur pport
casy poi i oF b dsik) wialbh s EHERAR S Qe Bl Joobhl B P i w30 T

wat er mar k If?b‘?ml{ehémlﬂ‘snéi‘“ feregslsmt ogr aph are secure in a cryptographic sense.
They si nplys pr ovNeeRerubgianf i cant obstacle to casual forgery. Online

document verifi Cﬁ‘ntt{leor[éfpage system, forms submitted by users are delivered reliably to forms handlers
and are persistently archived on netpage page servers. It is therefore impossible for recipients to
repudiate delivery.

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

4 ELECTRONIC COMMERCE MODEL
4.1 SECURE ELECTRONIC TRANSACTION (SET)

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

In 8ET, cardholders and merchants register with a certificate authority and are issued with

certificates containing their public signature keys. The certificate authority verifies a cardholder’s
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particularly using a verification pen, provides an added | evel of security
where it is needed, but is still not entirely inmne to forgeries. 3.5
NON- REPUDI ATI ON I n the netpage system forns submtted by users are
delivered reliably to forns handlers and are persistently archived on

net page page servers. It is therefore inpossible for recipients to

repudi ate delivery. E-conmmerce paynents made through the system as
described in Section 4, are also inpqggsible for the payee to repudiate. 4
ELECTRONI C COWERCE MODEL 4.1 SECURE ELECTRONI C TRANSACTICN (SET) The

net page sy 7). s the secure Electronic Transaction (SET em as one
of its pa’%%rgﬂ ‘%%PS b tI%ST':ZIIJ Shavt g Begn @ e‘\'/eélf%gﬁé’&er §{s'é"‘r“&$e(5mand Vi sa,
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publ i c signatur eskeys not'libﬂaeaﬁﬂbptd‘dlmtyepaawtblaﬁﬁsetcyrdhbﬁiéﬂ hdiR&arte 6RUgNAd der’
NPA086 - SG, 0l St wth the c uer s @Ppropriate, and
verifies a cﬁe&if %‘%afﬁt éﬁrergﬁ)l% S gns@mon APPEIS f nf‘ poiens dé{) £ ind

appropri at ertificyies 9 o peghist 2 almthmdbﬁ@mmessma Eiswqdhaven@s‘pImeacqgw vat e
signature akeys setvapetPon their conputers. During the paynment process,

t hese certificat es, are used to nutually authenticate a nmerchant and
cardhol der, and tb® %Eﬁpﬁ%eﬁ??t%?‘%n%ﬁ%?ﬁ%wwntsﬁvﬁr AEs Fyen for farewey SSSET has
not yet be(eﬂlﬂ&dm‘]ﬂtﬂdﬁdr)wSl?&’lpyymcﬁlaﬂ’aﬁshdﬁmbeCause car dhol der mal nt enance of keys
and certificate ne,. terimso
mai ntain car dhoI %Q%&Qﬁ,&.%%xoﬂl[%% i %’eegu%tﬁ 915 u%ere?n\9§“tL ARa~gi ?fém?"%e
car dhol der Bf‘a%fé@%syﬁf?fals aerrseda iy bipris i asedristthesary o invsissatics ewsisting 4f theSET

PAYMENTS | faryir3@erd \RbiR@0RA Sryssir€ M ﬁneaprﬁ@&aaaec caeago%te 5@& b;%s@&{g e dGh® as a
proxy for the ne hol der) ment

t er car
transactiofe.’ L'?Iﬁélp ﬁ’g’f ﬁ%gghsﬂ/&‘élﬂ s iheﬁfpﬁ FEbP "tsﬁi Q&Utaﬁ% cHpEeche user
and aut horthglgorBEF. pajeetitgzatioBegeausihdtspensyst em i s pen-based, the bionetric

used is the usertf Q) stleﬁ B%mﬁé anab Whks g‘f%gﬁﬂeﬁ& ls chreggterttﬂemg s DYt %1 en

position and pressure, fingerprint bionetric ca use

desi gni ng ¢ ‘I‘%@%‘FWWP sergE& &S §oRt 1§ achiropukenviesnmess iy ﬁXfmﬂeaﬂ 'W@W@Fe cost .

The type ohe Bibadmt ¢ah Ge U@&ﬂad&ﬂ thy saitefl @t 5 teNBerGa@hity & Rfificd! MR dAnRBBLS | C, noOt
the aut horjzat on ec The first i ng ableto
make SET p Ztﬁ%n S S%Iéeg tﬁe & Sua On%atfa%%e E’g%‘}t‘o b7 ﬁéef?r?'é%gfsf"if p?‘f’tﬂ%aﬂtfésc page
regi strati a<b9|@l Wengldsy capﬂimis&mii sl,nﬂéérte thenregords Ot rSEIT | eealhadey irggnarentprocésoris exanpl e
a bank, Wh&kficied, and the resulting private signature key and certificate are stored in the database. The

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

When the user eventually supplies the biometric to complete a payment, for example by
signing a netpage order form, the printer securely transmits the order information, the pen [D 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 acis as the user’s proxy in completing the SET
payment transaction.

4.3 MICRO-PAYMENTS

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

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

NPAQ086 -8G




the bionetric can be captured at the sane tine as the user's identity is
verified. The bionetric is captured and stored in the registration

dat abase, linked to the user's record. The user's photograph is also
optionally captured and linked to the record. The SET cardhol der
‘registration process is conpleted, and the resulting private signature key
and certificate are stored in the database. The wuser's paynent card
information is al so stored, giving t hggnet page regi stration server enough
information to act as the user's proxy in any SET paynent transaction. Wen

t he user event i the bionmetric to co a for
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r-specific transaction ID

context, the a %&%ﬁcatl IS e f}’ ge
55 in the PRGE BtsaBP.hﬁ%‘ P PR ?ﬁ whi Siim fﬁl&gﬁ‘ erdprdly potpEtted BFa Rl he
transacti odatal D, and the application is thereby abI e to establish an
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whi ch is not user- peCI ovvever € app | catlon nmust e user's
uni que | delﬁffuafl%/ﬂntaaphé%%m?wua aljag F} &S showmtin Kipwrandd. Whenaysr e ilsﬁf\ﬂé‘ll‘\?@%a addi ng

items fr Q{}b&hrml’t@g@f\hiﬂ&]&d‘wﬁﬁt&@(ﬁ QGrif@g e h@pag&@g&s%ﬁzer aSks Hebtpt regSRARPI NQ

cart". To prote rivac ver, the ue u | D 60 known
to the netSBaegreto %"fg e%ela%socﬁaéet% gql\/ﬁloﬁéj%’g)g% eﬁwf'%gfi’%‘r{é% E?*ﬁ?@“’iiés IPOJS) prevent
di f f er ent Hpplias Baisittemsubmitd td e Syrkrlighis @alicefion. correl ati ng i ndependent |y
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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 systetn maintains an
account on behalf of each application provider, to allow it to credit and debit the provider for click-
through fees etc.

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

of publication,
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user and an application via a unique alias ID 65, as shown in Figure 24.
Whenever the user activates a hyperlink tagged with the "registered"
attribute, the netpage page server asks the netpage registration server to
transl ate the associ ated application ID 64, together with the pen ID 61,
into an alias ID 65. The alias IDis then submtted to the hyperlink's
application. The application maintains state information i ndexed by alias
ID, and is able to retrieve wuser-specgihfic state information wthout

know edge of the gI obal identity of the user. The system al so maintai ns an
independen#] cert ficate_and privat nature key for each of a user's
applicatio g 5??”5\$§FPFS°1F‘8 'gl"%ﬁf" e‘:p @%ion transactions on behal f of the
user using onl y Aa:pqﬁmetianhoamempmsfomcedesvhgtronalhsstdragraxﬂ'esm:s«musﬁlgmm systemin
routing product Ra, a6 i w&%wb@hesceg#wo%&b%e rebolie RYFHEM T eCOT ds
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allow it ta, nggﬂeﬂc{i};@,ﬁ?ﬂesguerl%ﬂeschhte ¥ov\!wgle@f])f}_ r click- through fees etc. An
appllcatlon provider’can eriodi cal subscribed content.
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47 4.5 RESOURCE CRI PTI ONS AND COPYRI GHT A preferred enbodi nent of a

resource descri pCPYNUNIGATIONS BRAGEAME i s shown in Figure 40. Each docunent
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COMVUNI CATELCINSntiBRIOTEEInEd Ay @ osmigle Catainig Shepamt 0C Gk ed@f indasvedital @sides ed
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such as pen fers an vers-utilise a se Fned protocols to
cooper at | vl@lequﬂila&@P Emeigemmtity i asivacthe Erlingistshovmiea Awblo digre Beypuse érproRaeih

protocol i &ndideted bt a8 £ e WalsOf et S OUHMBAGR: Lhdly ashon 2o b 4 Rty
horizontal dinmension.is used to represent nessage flow and the verti cal

di mensi on ?egseﬁgg?f“‘i‘p(?teflewggce t time. Each entity is represented by a
rect angl e £ont ai RussgriPhieNn ReunERYPROTIDEOINt ity and a vertical columm

representing the kel OfoRfol e SALIY: oo Ao NEub bR 1Rk 81 1y exi sts,
the lifeline is shown as ed
A large number of users may subscribe to a periodical publication. Each user’s edition

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 docurent D 51 for each document from an
1D server 12, It then sends each document structure, including its document ID and page descriptions,
to the page server 10 responsible for the document’s newly allocated ID. It includes its own
application ID 64, the subscriber’s alias ID 63, and the relevant set of multicast channel names. It
signs the message using its private signature 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 applicaticn’s certificate allows the page server to verify the message signature. The
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line. During the tine an entity is active, the lifeline is showm as a
doubl e Iine. Because the protocols considered here do not create or
destroy entities, lifelines are generally cut short as soon as an entity
ceases to participate in a protocol. 5.1 SUBSCRI PTI ON DELI VERY PROTOCOL A
preferred enbodi nent of a subscription delivery protocol is shown in Figure
43. A large nunber of users may subscribe to a periodical publication. Each
user's edition nmay be laid out differgntly, but nmany users' editions wll
share comon content such as text objects and imge objects. The

subscri pti elivers doc ructures to

i ndi vi dgal 9%? ?eg\te%aérllga%ftw & %g%agéﬂ%&gh%ﬁsgfetﬁe apgliegtion r%]gr eCfJ ri(l%(r)&tin)td'S f&l’%elﬁlj‘eéct s via
mul ti cast. 1?ﬁ§”§ﬂﬁﬂﬂ&%ﬂ$§n (i.e. publisher) first obtains a docunent 1D 51

for each docunentrad ﬁz@éﬂe@ﬁr thEDalﬁ)Ed%éé Qbcuthént ahd pargg' Bktane € Etﬁsan@ dar8lag JJ{EEQJ[
structure, ,i nc udi.n

: ) | D, an escriptions,
server 10 crletg,csrl oREi °ﬂ’gm¥ B?ge(lhﬁe dB’c . 3t ‘ﬁ‘g‘gﬂe?ﬂ‘%ﬂeﬂe& gfeéﬁf I’P‘Eﬁ‘caﬁt fhappst | udes
its own appksfoathd wintet Dlifehto.t he subscriber's alias ID 65 and the rel evant
set of multicast nGhARRRL ddAIRPaoldcd pik 90 S IBASAAG M IAC L o Private
e app &

si gnature key. The page server uses I on and aftas ID to
obtain fromthe Pagsi et eatisebing hep digebuted; ot dlsr dosusgsointiusigesute dre BB’ t he

user's sel ﬁﬁf:t&ibr{ﬂfetsﬂia&ﬁe Ijelafaﬁt%)aéé/i‘aﬂv&gl 1triﬁﬂtlcbs% BRkibE sdbbers 7@l 8Rk Qb fe&t{ the
appl i catiop, rlnter and the ap Ilcatlon S

p
certificate. theﬁ{ewou%fﬁelegtea T lthas c%a@’?e? I% Q’F’"IS ripiRTs meRifoRthe @%P(PQ?E“% o verify
t he nessag@m@mgm&m&ﬁedeh@wNmﬁﬁSﬁmﬁﬁ@bmﬁmpﬁg@ §3wwenh$zm3qu@&mm&amihe

regi stratiQuicsgy y&{tcagt@béuﬁeﬂt binkQifs. aRRLAGA . Bibe lsﬁve?sqg eté (E()) dont, toget her

identify a_supscription 808. The page server then a docunent and
page |nstaﬂ?@hwfﬁﬂdﬂﬁ“ﬂBWﬁ&FHngH%Wﬁéﬁ%dmﬁ@§@r|ptlons includlng page | Ds
50, to the5pr|ntmenhnKAmmbmdaBRbhﬁomelevant set of nulticast channel

names for the pri 0. .l h n retu al | ocat ed
g% erre& mboc!i ?&, ath erlmf< acttlv %'?]te%) 1s%%y éép .

page IDs to the a Icatl on Tor fohure’ye i cati on has
distributed all ®fendnserdiskuenanetpase mift ¢ vatrese en ticlyen Swhsdicardy ¢ slick togled ect ed

printers Viegded H&pa@@bﬁ]‘(@@@@l BRI 8icR SdeMBies the b:.rtge i § icast §n &Q%ag;éaﬁi]gﬁﬁtgls gbsggts h

of the share the previously selected nmulticas

page servé?gﬁéﬁﬁbﬁﬁ?ﬁ%grEmﬁﬂﬁﬁPﬂﬂ“@WEmgﬁﬁFﬁﬁF?%@e mul ti cast channel s and
recei ve their rethiptieter dcomtiestviaoly) NS, the ndhal adifess dfhlepagabdr&r ta nRRAY ate the
pr evi ousl y, poikntigast. C This e.Servers to
add conpletﬁﬁﬁocu%ﬁ%ﬁsgggﬁggﬁgﬁé£%r%&gaéggﬁsmwh %ﬂu$ﬁmmﬁm Bt ers to
print the “dtéhsurrrage EheZ’ﬂWFﬂEREquSA@'PPWﬂWIPm fh&ppgeéﬁ) @rdrced:

enbodi mentiodfiondo AYRES ek actlvatlon protocol is showmn in Figure 45. Wen a

user clicks on net a t he pen comuni cates the click
to the aT € pa; sgrvervvoads the page d@scgptlog 5 1dentified b)F/) the page ID and determines

which input element’s zone 58, 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 6] to obtain the corresponding user ID 60 from the
registration server 11, and then allocates a globally unique hyperlink request ID 52 and builds a
hyperlink request 934, The hyperlink request class diagram is shown in Figure 44. The hyperlink
request records the IDs of the requesting user and printer, and identifies the clicked hyperlink instance
862. The page server then sends its own server ID 53, the hyperlink request ID, and the link TD 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 aflocated ID, together with the requesting page server’s TD and
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nearest netpage printer 601. The click identifies the page and a | ocation
on the page. The printer already knows the ID 61 of the pen fromthe pen
connection protocol. The printer determ nes, via the DNS, the network
address of the page server | Oa handling the particular page ID 50. The
address may already be in its cache if the user has recently interacted
with the sane page. The printer then forwards the pen ID, its own printer
ID 62, the page ID and click |ocatiometo the page server. The page server
| oads the page description 5 identified by the page I D and determ nes

whi ch i npu ne 58, if any, the click lies in. Assumng the
rel evant ﬁ%ﬁ?ﬁﬁ% s ﬁ?s a hyperlink elenment 844, the page server then
obtai ns the assoéﬁﬁa%eelﬂdaﬁseﬁer‘@eienfblﬂlelhweﬁmk@mstlﬂpmdab@ﬂ@ﬂnm'arﬂd fickepage i nes,

via the DN@rvet tb%btﬂﬁlh@@&rl@sp@ﬁtﬁ{geﬁé I@Endtphﬁeﬁﬁgb'ﬁ@hfs%g%yﬁéjecl&%trkdﬁgstt he
applicati on I1l yﬁk %agga serv uses, the pen |D 61 to obtain the

cor r espondl! /P PEEpk P SRS ‘EIFFef"”r festtap%l’(ci‘tl?ﬁ server 11, and then

al |l ocates a gl obdhd secantlipgpe dertry plixcatésniccuneaiu@sihcelabll fage HRGOdndngl e @ewiiy per | i nk
[ equest 93ghocal GBI hi ol GAMCRE B BSTGH AALAM b % SHOUNLD &na gune 44. The

hyperlink request record requesting user an rinter, and
i denti fi essepd ecPPﬁeéRSé'éf’nﬁvﬁefﬁ?ﬁeWStiﬂ&mn&nce 862. The page server then sends

its own server | Bndigpedkidtnshaide @l intdera @ikl ﬁzQsacfi’d’xlthSh% dkidhkease Betayt t he

application. The a f“f) !iic tlon(g uces a response.document accor di ng to
appl i cat i off*& et CE ﬁsé% Tsaging oBi HEsis® Bt inbh errlipsiey This glievsn™s D ser ver
12. |t t hewrketiago ¢shblishotapsmetiin-spoifit batepiefgrehedepeiak adti@tion.r esponsi bl e for t he
docunent’s new y ﬁ!lel kf}?@ﬁnﬁ%q&s atu&ggﬁapqg x%é‘“&lgs &Q@a&%ﬂ%& 1L &9 ﬂBf’i‘gE ﬁ??rver

| D and NPA086 -SG 49 r equest he second page server sends
the hyper| ﬁ’%ﬁ‘ksef"éhﬁﬁ’é% poth fye aﬂﬂDaﬁs ;9114 %e@weh*rsepmlﬁa%@ $4 tp $rc rqsalyeion sesveyer to

obt ai n thellQ@th&Sﬂﬂ)ﬂﬁhtﬁtglsdﬂEEEonje@orﬂﬂ@ tddhd goh 8F buk bscils alidd1B 66 bdrﬁipomgeo server
rejects thﬁea HcagnIDand tel?gerligpl?rlll(i-I the U%t a3 e 1 ed tg lz

di fferent apdPrcars ond figese 2 ohgelpky de i JR i FImS%S &L FRUTHR cLﬁ‘t“:innst ance
and page |@9wg©the arplicationgo eshablish @ wiessspecificlcomat dthplagelidkBstivitwnt he appl i cati on,

adds the cespl et AafiRGNIR Rechb8nhbepRYBcaat abase, and finally sends the page
descriptions to the requesting printer. The hyperlink instance ma |nclude

a meani ngful t r aN@ECt FERITLS 258 0ke oR aiFPagR Vil s Betpapepon; thespen coppsicales
i ncl udes t dwekeits hnsaREtnOpugd Pinten Thdr\samlme&esﬂg:ethseage ankl@ phthén @pkd. cat i on. Thi S

al lows the appl ;rﬁg)tnmgﬁntwgwe&t abllb%pnﬁ tran ﬁ%zo&esge% Fd C o?t )ﬁ'l[ for t he

hyperlink activa Yer | Uir es
"alias req‘ﬂi‘hee&‘;ﬁ'eSWeHQ%@FeSuPlswset t hen the fi rst page server sends both

the pen ID 61 angndhge M@%J.dsmka psgeadmhb&etsl leéanﬁe@b%etpqgetlh%ema%gérﬁﬁn%@t' on
server 11 to .obt qin not IL) the user, | D corresponding to the pen |ID but

al so the alFRdBpLs %’*oemcg&f"?‘eesg’d ol hptepl intprppgts. dﬁﬂ‘ﬂ’@é’%&rﬂﬁmﬁ“@%ﬁ‘ﬁ“{eﬁéﬁ* user |D.
It incl udesxttilés?l hamed vimppchds tpsskagahaenfield’ oditihtiniappl i cati on,

After a period of inactivity in the zone of the text field, the page server sends the pen ID
and the pending strokes to the registration server 11 for interpretation. The registration server
identifies the user corresponding to the pen, and uses the user’s accumulated handwriting model 822
to interpret the strokes as bandwritten 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.
b4 SIGNATURE VERIFICATION PROTOGOL

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 Il for verification. It also sends the
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allowing the application to establish a user-specific context for the
hyperlink activation. 5.3 HANDWRI TI NG RECOGNI TI ON PROTOCOL When a user
draws a stroke on a netpage with a netpage pen, the pen conmunicates the
stroke to the nearest netpage printer. The stroke identifies the page and a
path on the page. The printer forwards the pen ID 61, its own printer ID
62, the page ID 50 and stroke path to the page server 10 in the usual way.
The page server | oads the page descripjpion 5 identified by the page ID and
determ nes which input elenent’s zone 58, if any, the stroke i nt ersects.
Assum ng t server
appends th %g{agénﬁé%? %SS!t) %%H%tgkh rIHF Y ﬁc}lg'he )i\"e lel ISp ‘r’ena?s @8?‘1‘%

i nact i vi t y>¢ d thseupshdataspnignh ef theafiim. ffhfeiegistra@dneerpggbnts?er bheuseeuemtsonﬁing pen | D

and the pedhdignSdl Qs the b@rt Bﬁlaﬂlr%gig%tﬁ@ﬁlb&&’msﬁﬁ\f@@en@ thé QFokds 2L BF ngegg ation.
The registration_ser Wé[j[fjlglggntr ies the user corresponding to the pen, and
I

uses the u¥EFME %ﬂ?ﬁi‘j f FTaRES; ‘P‘T IRESIRTRI STV g s th WPiGEEAB Abandptse st rokes
as handw i It @no idendify. thOmerds aplichias-spedfiv@ivite deriatae: ke Qked Ssck e kX4 gendrhe

regi strati of.inPEIMEL of fil t t reques e _server. The
page server artgpegn eo : f#xéﬂ;&ta zﬂﬁretngﬁgtthe git}\xllas. lﬂaéurtgt ?1 trcﬁlegtttr%)}g efer:néeIrﬁ

S| GNATURE meermsrgﬂéﬂr Mee@nm%anw dnd patgt theedspipted fomnosfeuszw)ne t he
stroke intessects is a si gnature field 880, the page server 10 appends the
stroke to the si fi ed ital ink. After a period of inactivity
in the zone of t IFIEE%{%?‘? ‘?‘i“élFSd erlﬁe%%&f @%F%?p"%‘gﬁd’é“tﬂ’és ey 2|1 D 61
and t he pevigierigmgt rapliesnuttipletifves’ siggiuss.r ati on server |1 for verification. It
al so sendssthe NpEAPSShvisSENTR ication ID 64 associated with the form of
whi ch the signature frewsr? OartL as well as the formID 56 and the
current data cont"‘é’ﬁ’&fen'é‘fe“ﬁ"lﬁ@mﬁ%Pf’ﬂfOWbﬂr@g’PB@rﬂa@lS@hp“eerRIme%dent| fies the

user corres pondl BGm dubnitsdh@ Jo&ins, w@-@d‘orﬂﬁ%etﬁﬁleacﬂﬁﬁén $ H%NBIIWE (& Ghadur e

bi onetric verify the user's signature. Once it has
verified the eélfnosectoﬁrsfe m&‘ﬁ(emerttem'??cr‘fé?t ﬁ% ¥%erver uses the application ID 64

and user |D 60 bﬂothfr dearvtt raffglmthhr@rlmk,ehé lgpalpllattyation arssao ek by the pigt ke
signat ure Kay e laﬁph&a‘ﬂ@ﬂh lL@s@%m‘Rﬂ'ﬁ tljié%/rmtlﬁ 58 GREE A uent trg(!ogi!e&t %% tht,$ fogﬁl%tkl e of the

formdata,_and returns the digital signature to Eae requesting page server.
The page QB}SPBPINSAY pgurcfisls, %ﬂj fhe application stitifs gach enetbﬁextert@a&n@eraem %l d and
sets the asscebdiidhé afdipsndalh aigis slofhturd §102B8@inind 1€ celegiohdle SHi@a! fne

i ncl udes the alias %A%r?p of the corresponding user. This allows a single
formto captufre mul e users' signatures. 5.5 FORM SUBM SSI ON PROTOCCOL A
pref erred ®%bodi WM'SWN%“YMQNWR@QM ssion protocol is shown in Figure 46.

For m sulbm SSi 0N RGRkHrSd dhibBdiRerk M aFbIMRES phyMkn @ iYL dh@lr in Fpurl s ol lows the
pr ot oco

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

The hyperlink request ID 52 is used to route a fee or commission credit from the target
application provider 70a (e.g. merchant) to the source application provider 70b (i.e. publisher), and
from the source application provider 7Gb to the printer provider 72.

The target application receives the hyperlink request ID from the page server 10 when the
hyperlink is first activated, as described in Section 5.2. When the target application needs to credit the
source application provider, it sends the application provider credit to the original page server
together with the hyperlink request ID. The page server uses the hyperlink request ID to identify the
source application, and sends the credit on to the relevant registration server 11 together with the
source application ID 64, its own server ID 53, and the hyperlink request ID. The registration server

credits the corresponding application provider’s account 827. It also notifies the application provider.
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defined in Section 5.2, with some formspecific additions. In the case of a
form hyperlink, the hyperlink activation nessage sent by the page server

10 to the application 71 also contains the formID 56 and the current data
content of the form If the formcontains any signature fields, then the
application verifies each one by extracting the alias ID 65 associ ated
with the corresponding digital signature and obtaining the correspondi ng
certificate from the registration sersyer 11. 5.6 COVM SSI ON PAYMENT
PROTOCOL A preferred enbodi ment of a commi ssion paynment protocol is shown

in Figure 47. conmer ¢ iro $EE fees and conm ssions may be
payabl e from an E@ﬁrar’fé‘éﬁtﬁ"’brf"“%r BRofsR preqidhepripisiRrgvidia f sy the Rrigtee W‘ﬂ’i“lﬁﬁg hs,
transaCtl0mﬁnam¢e$abm$pqﬁbﬂﬁi&&ﬂmmSMDﬂmﬂ@mﬂmhhﬂmﬁﬁﬁﬂﬁhSﬁ@@ﬁﬁmﬂnmﬂﬂﬂﬁlSSIOnS
may al so bl%p&ﬁ*(qgllu&t f[{ grﬁeﬁtt}? thp trJ:r Saﬂc? genés(?he P)glt Qr( ﬁ_a\ﬁ{qugvmgfreg&pa%op gelrvre] er. The

hyper | i nk request Is used to route a conm ssion credit from

t he target fogegﬁfprrlrhélmmetrr 1Br Biregisiratipngrvercrydits theqopprasding printer pravides gaceuat

appl i cati oni4provider 70b (i.e. publisher), and fromthe source application
provider 70b to e rrnt rovi appli.cation receives

t he hyperlink reé{‘}eg *F 5P} ’r"%ﬁ{‘ e a§e°p§‘%‘ra€y P"t%ﬁ‘g\m&gﬁ HEY HyPefisthk is
first act iapsliceithp prsidaesd the bdakr proviSe of thoidenbty 21 thaNvare dphleaticapgeitierappl | cati on

needs to cgedit Kbg §pﬁ{ APR4a cation provider, it sends the application
provi der credrt to ? e oﬁ?%ﬁngﬁ page server together with the hyperlink

request | 1 The PEYMEQWNGEr uses the hyperlink request IDto identify the

source fﬁpl i cat i REferridQ rs@ruds &l @, G¢ Bl ben@llyt RsifddRd b BYAM nut@@l &1l ation
server t

urce, a ti,on jts own server |ID
o ona ¢ SRR R b7 i e B SRR Bt iod gl S BRS¢ he
cor r espondionder appiting the p@morpnfcmmsdﬁre psn @p ¢@unin oB&afion totatably soumaitat fricesd t he
appl i cat i ofyeRF ¥ ind&ing 16&3&0% frﬁ%afe;ln dober 110 130R Ga ki Aol g,reoera 98 o Jﬂﬁeeds to

credit the printer provid sends the printer provi credit to the
ori gi nal pREEederJat cor%@%’r lﬁ é‘ro fmorld%dwesm ﬁeirlr formed fray s traspyrentpgierish g e
server usds ofdléteo eday1p @k hdehis v[e@rthb&EiEus bihd IED @l@ited fithik Ihe hqakibd1 {02 The 3636 Sends
the credit t.he. reI S tion t.her h the
printer | d ‘H‘? b 7 a mf‘r’ at(:alry)gn 5%? vetar[lIilalIa SE'lmiundss eeendcé?gtroes ﬁohr? ﬁ\gb%r 19t er
provi der atgesting P0ﬂ8>1410 Thieh meaeatscackaiym fhe gwin pprt PPOowil G withis 2 oprtesmndibd y

notified ofiottiNCroln@nt int Walf 108 REwt %&Qﬁ% 102 APLAiS &lidnR1 1RHOMMERE bei@A0nd he
printer provider of the identity of the source application provider.

NETPAGE PENPITSESAEST ST ENitgn e w@éﬁsw&eﬁér]érsrr%@dwnepwé%mand 9,
the pen, generallbyardesingdat eckiby nicef adereel Inlintudal cdfddpondidgnelewdeada housi ng

102 in thellgqrhg}n [ %&éc@%ld&r%m%éﬂe%le% Lrg% erepn%m?men 3 defining an

interior space nmounti n e pen conp he pen top 105 is in
oper ation rotat ab]sg,mpm@ﬁp@@n e cqyiqrewér]pcp tri-color status LED 116 on a flex PCB 117. The

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

The pen can operate both as a normal marking ink pen and as a non-marking stylus. An ink
pen cartridge 118 with nib 119 and a stylus 120 with stylus nib 121 are mounted side by side within
the housing 102. Either the ink cartridge nib 119 or the stylus nib 121 can be brought forward through
open end 122 of the metal end piece 114, by rotation of the pen top 105. Respective slider blocks 123
and 124 are mounted to the ink cartridge 118 and stylus 120, respectively. A rotatable cam barrel 125
is secured to the pen top 105 in operation and arranged to rotate therewith. The cam barrel 125
includes a cam 126 in the form of a slot within the walls 181 of the cam barrel. Cam followers 127
and 128 projecting from slider blocks 123 and 124 fit within the cam slot 126. On rotation of the cam
barrel 125, the slider blocks 123 or 124 move refative to each other to project either the pen nib 119
or stylus nib 121 out through the hole 122 in the metal end piece 114. The pen 101 has three states of
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106 of the housing 102. A sem -transparent cover 107 is secured to the
opposite end 108 of the housing 102. The cover 107 is al so of noul ded
plastics, and is forned fromsem -transparent material in order to enable
the user to view the status of the LED nmounted within the housing 102. The
cover 107 includes a main part 109 which substantially surrounds the end
108 of - the housing 102 and a projecting portion 110 which projects back
fromthe main part 109 and fits w thinpa corresponding slot 111 formed in
the walls 103 of the housing 102. A radio antenna 112 is nounted behind the

projecting portign 110, within t housing 102. Screw threads 113
sur r oundi ngFEHS %Wﬂ’lgg‘eic’féﬁgtgﬁ“ght%ﬂ te@%%%"?@“?te%afee arranged to receive a

nmetal end pi ece 3¥lds120mibliZidiung correspondi ng screw threads 115. The neta

end piece 114 isprenmmyabhe d QQH@Qhe ink cartridge replacenment. Al so
mounted wi thin tﬁ% cof%r 0 Pls tri-color status LED 116 on a flex PCB

117. The antenn%lelﬁlirzlﬂﬁcgmallg%mﬁ@dhﬁt@an%ﬁyltlfhléoﬁlbé%lqnc:B 117. The status LED
116 i s nounted ata dhad tieppcH 1zt9hﬁmom ohQd ek@foniglOMksiah 1o~ AEAUNSwMiSHDI [ i ty.

The pen ¢ erate bot rmal e n en and a n- mar ki ng
styl e Akt S 4850 1 Rps AT E n B s S8R h oty P us
nib 121 ar@r pmjgeiioe dntg ihd @urfaye. S dreagvsdnbor 132 i pevidaiusduntgd &OBe sekanti ilex PCHe |1 nk
cartridge wgt}oéréc%wfag relftBea SateliASerdM e Ja?f;c&%@ sete&dl}few@é]bfg R %&rﬁs té}&@ugh

open end 122 of the nmetal end piece otatlon en top

Respect i veﬁglP‘f“H?é?mPo]I%cWhl‘?B‘deSéﬁBF vomigprand R, recitst. peg metrqllm@ art fordge 118
and st yl uscoh@fliingropaiig bi Mehed.10A AhQpRS Blolie136 ABiRaKbR nodidsa c}ehrSplaSﬁﬁ)lHith to the

pen top 103 |n er on, and arr, to rotate therewith. The barr el
55 ' Phel uR s B o 3R AREE R B ofeP R St A BB of | he
cam barr el lma&ﬁwsmﬁpof\’mmseunplv?wu@ﬂéﬁ @%cvhmqomgmemrgmf thowradl flaefCH128cks 123

and 124 flgauymmﬁatstmﬁwﬁalr&esmﬁﬁe&%ﬁhmaachﬂbﬁ;ei i, ther&uaﬁ 162 0nnd2@%d & 125,
the slider bl ocks 12 124 nove relative to eac t he roj ect either

;
the pen ni F*31&magh 13&@9? e oo B9 33> Biffireer Rl E?&‘afﬁe%bﬁé’aﬁff& 189 T?Z”‘E‘ﬁ the K& et al
end pi ece Hatdl 127 hecoppedt witdthe basrytchites. &t ﬁd&ﬁon@:ﬁaré\l@%ﬁ 640- iSmoi:d @A @ | on. By

turning th éQ% U S: LE€asti are s 120
nib 121 ou%akgp b E g%er%%gg @%ngﬁgﬁ% wamﬁm %%heamdﬂ E%%ﬁ%?ldge 118
nib 119 oudlsoesuntg wn'"nﬂsedﬁ@ 1143 ppdjigipred photodipde é@d@rdietﬁcweg(d@@enlezgn the sansppunt ed
on ande:c chaﬁqgggg %&Qm&sm st 20Bd tﬁé'\inﬁ?}tﬁclizgéﬁlwgi ﬁkfe& Bewmhlgu% blag tc;-&fgble d hg

secon ex an infrare roviding infrare

radi ati on 9¥GP" lbffetﬁm ﬁg g"é‘}‘?’taBphte{luE’ téetﬁﬂffﬁf’:gy %Henlnf{’a]d RSN glféZThF & provi ded
nmount ed onpliclediodeeldd delects| ligkt #8@Bhe IRAFEDN 188 viaedledias (gt shein) eotned oh a@diskdet on from
the surfacg, . N8 .seeend flex PCB 129 also nmounts a radio frequency chip

133, which includes an RF transmtter and RF receiver, and a controller
chip 134 for coReo8! sripmadsdde pask 143 arearovidrbiopafs homd LA ofhe hassingnl 08¢k 135

(forned fram:eBipiided ped ©aandbRR5 aEShelddet Sclip W42 B dipgifkeheGor B toldbbciand
proj ects agzlnfrg $90$$8u£Q”t0 the surface and receives imges onto the

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

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

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

‘When the pen 101 moves out of range, digital ink data is buffered within the pen 101 (the pen 101
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i mge sensor 132. Power supply wires 136 connect the conponents on the
second flex PCB 129 to battery contacts 137 which are nounted within the
cam barrel 125. A term nal 138 connects to the battery contacts 137 and
the cam barrel 125. A three volt rechargeable battery 139 sits within the
cam barrel 125 in contact with the battery contacts. An induction charging
coil 140 is nounted about the second flex PCB 129 to enabl e rechargi ng of
the battery 139 via induction. The secgnd flex PCB 129 al so nounts an
infrared LED 143 and i nfrared photodiode 144 for detecting displacenent in

the cam barr.el elth t he st O or the ipk cartridge 118 is
used for V\ﬁc'fl]nhﬁ‘c eﬁmgﬁgé?m{l% &L 4B @glﬁ}/‘”%i?"eﬁ%’fﬁpﬁrﬁw&tﬂy 6‘? YEs FICPE pei ng
appl i ed t ométie osthe fuefeme) 4oy canhetrpemittedlilper1 19 or stylus nib 121. The IR

phot odi ode 144 d%eec%hmacglgtnilgglmn&elag b o Bviz@lnftﬁ“ fI0%: {ppt shown)

nount ed on the slider | ocks and 142 are
provi ded tBodPediasim ilEptingys more detpibthegehitpoiee of 6 cwollea@m 1Bt FiguedPiely t he pen
101k and tﬁ@wﬂ:@;ﬁesa{tfﬁ@nslomﬂlleﬂﬂeﬁp 8330 thé Bradelslnsbion2,Qhe tﬁ-gd)l&gtaguhﬁ]ﬂ@@fﬁ ﬂa@ﬂkht 0 a
pocket . P The ranged .to determne the

posi tion aFﬁ %B\ir Llll:{s@mﬁei grgrl?ﬂ)%%l ‘iﬂleafrﬁ ¥t SP?S&@%“’“’%‘P‘% 1%&9) by i magi ng,
in the i nf rar ed §@mwmpllﬂmmar1¥amdﬁdes heongultifgaecessor HMheBugildé aiablys thf t he

nib. It r&%@%ﬁﬁ&&%@%@&&%ﬁﬁ 50919311&%1,%@&%?& mdoR5P47 O § §Q.x2nd 1S

arranged to cal culate the distance of the nib or 119 fromthe | ocation
tab utili sPRMIpT re glsa mefudsf Pomplpg-Gidjsis! cenprse 1‘%?48 mﬂﬂﬁ@défowvemtheeanaleam p 134
cal cul at eSSlgnﬁﬁroﬁll’t]he&&t:éB&Ils&mh&f)dl&dhe44p:&ﬂd1§1[hdsxénble ni b-to-tag di stance fromthe

perspective distqrt.ion observ . Utl l.L.Si the RF chip
133 and antenna %ﬂim%gﬁ >opel m%ﬁeec}‘g%l t?rgaﬁegﬁmﬁ@ 'gen i §i'tal 15? ‘AE%H“ﬁfewer (whi ch
is encr ypt@éﬂﬂﬁl@rwéé@iﬁaﬁﬂt'ymhmmpﬁdléwgéﬁdnfcblrledeé iqtﬁefﬁcemithttheﬁsinps@ Bhyh to the

conputing ﬁMﬁfe%‘RFcWh%ﬁSiJﬁ@Rp?e@onbtﬁrshﬂﬂdﬂ&&@lﬁfco:ﬁecﬁf%Q@ﬂlé/ﬁ[ennatlhf di gl tal ink
data is transmtfed as jt is \Wen t he mpves out of range,

digital ink data “s""B‘Eﬂ”F“érPé‘iTeWr o7 ﬁapﬁﬁfé ab% ﬁecaftsi locitﬁ% dﬁ@ foR %S NeroB% - SG 53
circuitry durfgh vd@s idags sdnfoe n32ampatageald force sisor ghowdigctlad, contlls dhat.aDS Ditb,

appr oxi mat gy, m [P %“ u can be
transmtt egi agdl%P uﬁeag%egns;l?r%ﬁggr%ﬂco ga%FIgOlﬁountadZ%{r%n% e’tv%eﬁg cejlc"': ond fl ex
PCB 129 i nogdjye- Hﬁ@?fmi@&(““‘%ﬂrg@m}@mﬁose KS@prewisordi agram il lustrating in nore

detai | the ar chi mcbluse@sopfmi i GI0 Rhds@vki© EonpBhchts J(Bél}sceﬁbrgwneo@p 18 s shows
represent

RF chip 133, the.im ese i -col or
status LE %%‘ﬁ °Fﬂ‘§ 1?& yagq ﬁﬁﬁehﬁfe%?fﬁ ‘E"Elﬂasf m"'EYh f@ﬁ%g@@hi 'L ED 143,
and the fonegatgiong englpivatadel A5l Abddg R tvepperts d?@mtrmllbfeandﬁﬁmonmﬁanmcl udes a

control |'i quuplglgqﬁglgho%ﬁ@m@y& &é@ﬁ&@' es the exchange of data between
conponents of the control Fu Fl ash nenory 147 and a 512 KB DRAM

148 are al so incht ge SAPfO%lﬁé‘I %é"ztlﬁ)l“’d?lgqq]%llsu“(‘?d‘ni‘i@ﬁ g propucgd by Mappshiged t o
convert thBertdd Qgporstiognal if dembtdha  pp&yIREHIK Phodbedindeodddyd & a

digital si Igarg]ayoshl and M Ozald, “A 1mm 50k-Pixel IT CCD Image Sensor for Miniature Camera System”,

IEEE Transactions on Electronic Devices, Volt 47, number 1, January 2000, which is incorporated
herein by reference) with an IR filter.

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

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

In an alternative embodiment, the pen incorporates an Infrared Data Association (IrDA)
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An i mage sensor interface 152 interfaces with the image sensor 132. A
transceiver controller 153 and base band circuit 154 are also included to
interface with the RF chip 133 which includes an RF circuit 155 and RF
resonators and inductors 156 connected to the antenna 112. The controlling
processor 145 captures and decodes | ocation data fromtags fromthe
surface via the image sensor 132, nonitors the force sensor photodi ode 144,
controls the LEDs 116, 131 and 143, aad handl es short-range radio

comuni cation via the radio transceiver 153. It is a medium performance

( 40MHz ) Offif e kor %EQ&E?CO%%CEHSH%&%%QSC ’statlop e]:f%{p% Gea %O ro145, di 9 i tal

transcei ver conponents (transceiver contro 37and baseband circuit
154), image sensdt @ifpither prerodimempthe pmd i ivelndss y pbit 7of aribosBried KBIDRAMIL 48 ar e

i nt egr at edmbited inSthd 1@hal FIBRLF B bl 0 ARlsCrne Atak Q8B 1 ARG BigdeBP 64 ' CUI t
155 and RFldre onat ar s and inductors 156) are provided in the separate RF
chip. The e sensor is a 215x215 pi xel CCD (such a sensor is produced by
Mat sushita EI e ¢ Thoprrosi@orfpler atdlametegsnalatils tile soiollined dflt‘heanelpa(plelb sege | t akur a,
K T Nobusagaion %@ﬁ%ﬁf&){émo ﬁxfacle\l?og%ﬁ)ﬁgg %lo%g ﬂMloQgt%( ags t?_‘ﬁ‘e sany en? QI%IOFV"I, %(el T

CCD I mage Sensor for Mniature Canera rans I'ons on
El ect r oni c™bekArligeation fag YD cary themidepgfyyan Yble‘{'] alfinterpsy rapeUtnn ahsition oh e il por at ed

herein by FebtemnpBaehe Widtls @Redifferfabd ﬂ;;ﬁf exem'Etheg@Ia&rﬁxﬂinb %uoﬁsh& eI BREers a
gui escent f%h E‘:eau%fte“glm% eeﬂrﬂgg af ac ARY %‘y c§ th F 101 is not in
contact wWith a suriace. |ncor1Ef’6‘r PRt ogn ey & ’L’tgﬂ RIPR PP 50 whi ch

monitors the fordke acs@%%m medvarblly ddecctidhmet imeddest hip xtdhe ycigatioslid er 134

via the pomggrabPRad&hects mOR pﬁ)dﬁ% By Mlneoﬁélﬁﬂtnty c{';%sﬁ@ndl o transceiver
comruni cates in the unlicensed 900 band nor nal used by cordl ess

tel ephones, or aPf&r it Rpsifiop ‘ffH'é‘: ks & apfdaey Oﬁlﬁlﬂ“’l"ﬁ H‘EWIP?SI wihin a
scientifi cstakcarerediupad. Alh&Glh podtan dotegaiich u&ﬁﬁﬂaﬁe@ eﬂw OCHe RARP OGN,

col l'ision rfe icati I n an

al ternati v%getéeg eggﬂgﬁé&n})% ki err?golhl:rtllg%rm{)tr%%l e dué?\ Fg n?m Y AL g‘“ﬁ%"&l ation
(1rDA) NPAFgBEUlatSGs shart nt erface for short-range conmmuni cation with a base
station or7.net paggrpﬂégm“elrERDEgbR@ﬁourt her enbodi nent, the pen 101 includes a
pair of or{rﬂogong erorreters mounted in the nor mal pl ane of the pen
101 axis e accal'er 'f"éﬂ'%s 190 are shown in Figures 9 and 10 in ghost
outline. The proViesietmliginotdna napse hellpanet @i % sarvalhiBsskhbliead e FRedimnt of the

pen 101 t os 1 1aus1nf 3 Lo.surface | ocay

al | owi ng ﬁﬁﬁgpéﬁgt :gg @pAHZtE i ﬁ%ﬁp ?éc%%{ X 1“’5”?““ FEPE. Ii)%%[‘Bﬁbzlagscatl on
tag | D carfheien Fistentl 4ng 1&41 Itomselcotraisiﬁ panat Eﬂexslth thapeher60t hasingathpagithd on on

t he surf ac@plexel Print Gi6RHEIY0E and 6b3 bhieh R lﬁﬁltmdlss'%f@sﬁée"t@ﬁnuitdﬁ&o%{r A6 LR tdhe' enment

(e.q. acom@lﬂgﬁ?ytton) then the tag I D of each location tag wthin the
area of thé el enent can directly identify the input el enent.

An integral binding assembly 605 applies a strip of glue along one edge of each printed

sheet, allowing it to adhere to the previous sheet when pressed against it. This creates a final bound
document 618 which can range in thickness from one sheet to several hundred sheets.

The replaceable ink cartridge 627, shown in Figure 13 coupled with the duplexed print
engines, has bladders or chambers for storing fixative, adhesive, and cyan, magenta, yellow, black and
infrared inks. The cartridge also contains a micro air filter in a base molding. The micro air filter
interfaces with an air pump 638 inside the printer via a hose 639. This provides filtered air to the
printheads to prevent ingress of micro particles into the Memjet™ printheads 350 which might
otherwise clog the printhead nozzles. By incorporating the air filter within the cartridge, the
operational life of the filter is effectively linked to the life of the cartridge. The ink cartridge is a fully
recyclable product with a capacity for printing and gluing 3000 pages (1500 sheets).

Referring to Figure 12, the motorized media pick-up roller assembly 626 pushes the top
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The accel eration neasured by the accel eroneters in each of the x and y
directions is integrated with respect to tine to produce an instantaneous
vel ocity and position. Since the starting position of the stroke is not
known, only relative positions within a stroke are calcul ated. Although
position integration accunulates errors in the sensed accel eration,

accel eroneters typically have high resolution, and the tinme duration of a
stroke, over which errors accunul ate,ssis short. 7. NETPAGE PRI NTER
DESCRIPTION 7.1 PRI NTER MECHANI CS The verti cal | y- mount ed net page

wal | printe ssenbl ed Fiqure 11. ._prints netpages
on Lgtter/%ﬁégﬁ’?h fmm |ge‘§f‘s"imr¥é)a uBTpg&sgno eflff/%ﬁf’gteﬁgmﬁﬁﬁ ’ﬁtto %8¢ 602 and
603, as sMownt™f nruiﬂnegLuase@bMTbmdvoMmetM print e@gings &L raad OBt arp apeteddabd W t h
the paper GkiaslenithubitQilbht a]oQg&laﬁf% ¢ bl B AAILRESHO N2 AN D03 i ch

print both sides of a sheet sinultaneou WTH full

bl eed. An PRtEGHR sogips 7 Hyiniseralepsicrpd B’elsuparsl&ﬂra @8 Bye psitippand Sizgypiles paitcong one
edge of eaeh 1$)st’eh£cl ad fulBhee brintg tdMheR@s. iIFixafve ALY SmbiBndob®, BHR $n Sheet
when press§ hg OSS 1e'ulme This creates a final bound docunent 618 which can
range int romone sheet to several hundred sheets. The

repl aceabl e i nk Emmamrdgle st Mengan®t prine dhgigrud0R ﬂik&gh:@sﬂﬂbﬂdwmﬂecﬁ l%}uttsblﬁe dupl exed

pri nt en %ﬁ@@ (ah@&ﬁ agh?%gv%iﬁh féﬂ?gljal%%? %hﬁ:? faaraéﬁﬁspg Ilgﬂgenﬁ]dxr%‘ ese &5 K e;: \S/g

and cyan, rragenta ﬂ%ge rar
contai ns aVifFle pagtagtithe il Rristed puface aphenstinyg focfed ghe stRigeSOfrintortae sawond Mpmjb@‘f
i nt er f acesprit dnpin@gp3ai r punp 638 inside the printer via a hose 639. This

provides filtere ir to. the eads to prevent ingress of mcro
particles into t %ta g Bfﬁ% zﬂetg P38 mRRTS RGO eFEReéiT] og the

print head mdsH]iem the&ylderraesamqﬂmﬁﬁt Thegribthipagé pasdes betv@kn Mbdwlied silkevheblls | dge,

th f dto.the |if f
he cartrioannyfunb BB il ol b e ol 48 Yy PAThebiey S .

capacity f%‘l‘e ‘ﬁ%eflnpierféovémﬂa"éq/ﬁﬂ"r?@se’?}@@673p¥§g@§m(d1’5@Oﬂ%ﬁhe@P@) bradResfand ftiing t o

Figure 12 trat@endmbm.idz&dﬂdm&l WhPhE KowdRd Ak 68T vid sSR! B 26 Rusdes A he top
NPA086 SG 55 sheet d|r 1%hromthe nmedi a tray past a paper sensor on the

first pri ntpammmOrp%‘beﬂS I n e dupl exed MenjetTM printhead assenbly. The
two MenjetTM priThe gbﬂgfhwbsssmzf HAAoBBB dreanpiyntiolidy kxle 679 widppesiting i N-1 i ne

sequent i al cofgdhf Fod Wk 2lub APpi3 QBG4 BGn &k L&'cgﬂhg@@@%@ﬁf%w omgecg%pfél 604 is

drawn into, K the first print engine 602 by inte power e up rollers

626. The pdstlt PEM! %‘a"%?%wsfwtcmﬂaﬁwéwn theﬂ@ah fa la'slé’ﬂfgefél metgd flmsmg 8%ed
printing comuedsairsiue Rihsed itk @n dpSmlm‘dt At e6cht. ﬂuam{gtsasm@luﬁgsmnd Prud el lab'drsng in

Lhe short & angc%§d$aotz4£mnaa Pcket o SrpRRe! {dBash SndelIf. e e NS 8{3“ |t engi ne

602 t hroug set o ower e X1 el'’s i gn stralght
paper pat rfyrwa%hﬂ%aca@t expryesi thtszlueaﬂfheﬁl bibeugh the drontgif the moldéh @@lsng@k&nsmn

springs close the assembly and effectively cap the glue wheel during periods of inactivity.

As the sheet 604 passes into the glue wheel assembly 673, adhesive is applied to one
vertical edge on the front side (apart from the first sheet of a document) as it is transported down into
the binding assembly 605,

7.2 PRINTER CONTROLLER ARCHITECTURE

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

The controlling processor handles communication with the network 19 and with local

wireless netpage pens 101, senses the help button 617, controls the user interface LEDs 613-616, and
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wheel s contact the "wet' printed surface and continue to feed the sheet 604
into the second MenjetTM print engine 603. Referring to Figures 12 and
12a, the paper 604 passes fromthe dupl exed print engines 602 and 603 into
t he bi nder assenbly 605. The printed page passes between a powered spi ke
wheel axle 670 with a fibrous support roller and another novable axle with
spi ke wheels and a nonentary action glue wheel. The novabl e axl e/ gl ue
assenbly 673 is nmounted to a netal support bracket and it is transported
forward to interface with the pomered axle 670 via gears by action of a

canshaft. e. ot s, cansh eel assenbly
673 consi st s %?&)Sg&%}gfn ?qglfelcﬂgl/l)ﬁ i ow LD RHY Wq{oﬁ{erﬁq-@(){t g‘f“f’ﬁﬁo 4B ng for
the gl ue sEpranqﬁG%faBMOquprh@SSpmIfheccamtdlmdg@cw? 750TchinsurdgelcewiBv@e connect s

to a glue rm@@gﬁleco\ﬁmlg@7m@g§l_sgg@%§m\6§s@y capillary action through radial
hol es. A nol ded t}ﬁUSI ng)é682 surrounds the gl ue wheel, with an opening at
[

the front. Pivot Pt A g & aS PPt RASE) degHRtionsiothe nelpss RiimieREhed t o
t he nmetal dwmackedt paaﬂﬁbrdmt Mgéh Wit enSibcl@W@ISr éMSlﬁﬂk tithers b@Irin® bagk Magassaabl y 673

is thrust Thi s ti.on exposes the ue wheel rough the front of
the nol ded™ Og%t\g?lﬁldgmj goP" 8%535%6”"%‘&#%1“’ & 3§8agfsrf’§r g@n& “‘ﬁ?ﬁ‘ﬁ‘im ectively

cap the gI@élﬂm@qlle@mth‘ghp@ﬁbﬁydheetﬁmultmmtﬂyw ty. As the sheet 604 passes

into the glue whegl mmsfmleﬂglé?én&o@ghﬁﬁ %‘fltré@th@?gﬂe} gglsﬁog agcﬁ]%om%%rlgﬂ cal edge
on the front side (apart fromthe first sheet ocunent) as it is

t r anspor t etfAIRFTIPTH Withe BT RGP LESu bk sutidec Qo chiiONTER CONTROLLER
ARCHI TECTURE Themeﬁrmgempmm fish Rty 688! h0lds (O Esfinaie Sor Obih deGRIEsER 7bd NG

processor it piel BLOLNASHAR Sleohll € s LOSLA LD BELYRL | nter Tace

nmodul e 625, a 10 transcel Vv ranscer ver- controffe LS seband
Circuit 754, RE EhRseor86 DSy a5 TRmd disid iaoisr comdoricRel(stsoner #B6ller dual

raster image antﬂfaﬁﬁzﬁﬁ siuit (53 B} m@§P§d &Fa%mgld %hﬁt&?ﬂsr@rswhnﬁ&qm%mﬁ Bks ol I ers
760a and as illustrated in

7 )
Four o 14 i Ruese 35 Py R gt e8fon Bttt Soutiib reaie B W 790 thie. met wor k
19 and wi tistwoddatbrfacevinpdeledi8$ :sn@h@ag@c@mgaﬁﬂatersaammndnhek taheptidads bon 617,

controls t t n 0 s and
synchr oni zfggory%%tﬁégf%gﬁgg%gﬁ prr?{ ag{ll]%l ggs@%é;‘@ﬁwﬁ%& 8%791 f%° consi st s
of a nedi Lﬂﬁchmeﬁe@flmmecgen@r@@ pappodd insepraoprd6essor. The control |ing

processor 750 CORT4RiE 8t GSwotk idferfaliCmoddfel Bis s‘r@gfomﬁe&%h QAvtdﬁlrgSa ZeﬁpQg via a
hi gh- speed ser| aI RIP DSPs rasteri ze and ?ﬁ)ress 8;
print

bu
descri pti gR& s 25631 5[5‘3@%“0 1y 3 lQep comptes o P‘%@%‘Edﬁeﬁ%‘ﬁg Sf-JYefpage nepey
engi ne corfhemtliegfaex pandtsLOTd intolarssHybAd Fibpér Gotos(HPa@ble BRGAS, ISDN imb&ems,

associ at e%Md%STMtéﬁfté Qéngbgﬁgs %ili-’rpem! zﬂd n&@%en%r tmi? célfula? fe%e&tb e? tﬁa%scelafee g E)m es per

m nut e) . The | éxed W%I’I nt  éngl ne cont ers a sheet
simul t aned’ﬂ? e§;; local loop (WLL) transceivers. Local interfaces include IEEE 1284 (parallel port), IOBase-T

and 100Base-T Ethernet, USB and USB 2.0, IEEE 1394 (Firewire), and various emerging home
networking interfaces. If an Internet connection is available on the local network, then the local
network interface can be used as the netpage network interface.

The radio transceiver 753 communicates in the unlicensed 900MHz band normally used
by cordless telephones, or alternatively in the unlicensed 2.4GHz industrial, scientific and medical
(ISM) band, and uses frequency hopping and collision detection to provide interference-free
communication.

The printer controller optionally incorporates an Infrared Data Association (IrDA)
interface for receiving data “squirted” from devices such as netpage cameras. In an alternative
embodiment, the printer uses the ItDA interface for short-range communication with suitably

configured netpage pens.
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The master print engine controller 760a controls the paper transport and
nmonitors ink wusage in conjunction with the master QA chip 665 and the ink
cartridge QA chip 761. The printer controller's flash nenory 658 hol ds the
software for both the processor 750 and the DSPs 757, as well as
configuration data. This is copied to main nenory 657 at boot tinme. The
processor 750, DSPs 757, and digital transceiver conponents (transceiver
controller 753 and baseband circuit %54) are integrated in a single
controller ASIC 656. Analog RF conponents (RF circuit 755 and RF
resonators ZE gguctlorTs 756)P are provided in a separate RF chip 762. The
net wor k i nf&7t acEAWSEETEONSYE F@'T'Ecépar ate, since netpage printers allowthe
net wor k connect i Oncettlre dyn prb@esbiolS) heatwivtdad osrifitd B decs@dnecpagellaydilsash menory
658 and th&@&%@@%&g% Qﬁ?’%@vﬁe(}n%e@é&sﬂff chip. The print engine
controllers 760 are provid In separate ASICs. A variety of network

i nterface nodul edhEBIsIPEragerg ettt dazeclsrcption avd @pgssdherfatsyardeseeiapsior k
interface 7iehaaipeboeridr bttdadablycompreR€iRageGRARTR b BimoB. THRIMREtKvay RUANbAGE: 752.

Net page net wor erfaces includ rid.Fi ber-Coax

nt et net
(HFQ) cabl rH)eDS‘JS 1P hbgﬁf fortze fhegparalp Bt heggfe%rw’aeﬂ’?%'ﬁ W e s,
current anah W@@h@méﬁastmedr@gdsmnangtneﬂabpdm@mmaméhvmsgy a@hdeadsvi 1 el ess

| ocal I00ptogy&dﬁ!ﬂ)ypt)s@@g@;kzmmhe&%&ﬁkmg RbPddaRas | ncl ude | EEE 1284
(parallel port), ['OBase-T and 100Base-T Ethernet, USB and USB 2.0, |EEE

1394 (Firewire), Martmakiesicasdn @ﬁéﬁgg Asseyiptiesase Taperetp leicionEFreelytoa bidevel | £ an
| nt er net ClgAAL GhitR lobskessiMdinpradaddao Aalidikleside@iBdhidAESOFak,of hb@mptelied page al
network interface can be used as the netpage network interface. The radio
transcei ver 753 communicates in the unlicensed 900MH band nor mal |y used
by cordl ess tel ephrointssd &) laet efrthrarinted lpyecicontiitverodad| nktpen srgel a2, @ity of

i ndustri al aboﬁ@ix%@xt idnl Eacﬁ'ﬂﬂ hBdsGR page( 119308 confl Bitd) S5 AR REB e Y¥r hoppi ng
and collision detectio provi de erence-free conmuni cation. The

printer cofthsiferegpt “BP%FSF?/‘ZEI“H‘E‘:‘B’F b‘Bﬁe%liné‘? COFPTISHFE P28 #BfePat a Associ ati on
(I'rDA) i nterfacehd oain peceioy V0gpached tack- ﬁ{bhukrph@dﬁlaéeﬁ a;nmdmplem:‘pnsmgmeas

hetpage c &o@ils, 7[5(51 3th E%ﬁ tcloﬁ/tl%llerefgp%%}emtc’om{) sbffd?,l;agy ;(meare Sk tap e 1TDA

interface for ort-ran mmn cation wth sul conri gureac het page
pens. NPAGB‘BIlOISSEBdBtF“SFh‘?Pa&G WEF!HQM@\PWW PRy pYPRoRian @ edntingyie pielined

processor ge&ﬁsehﬁ&nfpﬁ@tﬁ:hﬂf@ﬂor@-ﬂﬁnﬁé@ﬁ14&1@1&/&1@1\@@@%@& imAgiRGEndr@yout s and
page obj ec_} run theogg r| ate RIP software on the DSPs 757. The

DSPs 757 raggerl EE'NE %"Ep %I’I ption and conpress the rasterized page
image. The mai nTierpgessarionind pasing aiptline o Ehs@ginpegeolienttg eorsits penory. The

si npl est &&d'l@@@fﬁ@k&@ﬁﬁterfﬁyk%' ELt&dB@D d Secdddy 16312 SRAGH4 B Esﬁ’]g hagierize a

separ at e page Ps can_al usy since an arbitrary nunber
of rasteri ‘%‘*‘é‘tﬂ‘“p&%sa é‘é?ﬁ’m #lﬁft@érﬁemaqmr b‘émsi’@r éd SPsiemrisgpigeda TS asdipgt egy

only | eadSicader/formatter unit 767, and a custom interface 768 to the Memjet™ printhead 350.

The print engine controller 360 operates in a double buffered manner. While one page is
loaded into DRAM 769 via the high speed serial interface 659, the previously loaded page is read
from DRAM 769 and passed through the print engine controller pipeline. Once the page has finished
printing, the page just loaded is printed while another page is loaded.

The first stage of the pipeline expands (at 763) the JPEG-compressed contone CMYK
layer, expands (at 764) the Group 4 Fax-compressed bi-level black layer, and renders (at 766) the bi-
level netpage tag layer according to the tag format defined in section 1.2, all in parallel. The second
stage dithers (at 763) the contone CMYK layer and composites (at 765) the bi-level black layer over
the resulting bi-level CMYK layer. The resultant bi-level CMYK+HIR dot data is buffered and
formatted (at 767) for printing on the Memjet™ printhead 350 via a set of line buffers. Most of these
line buffers are stored in the off-chip DRAM. The final stage prints the six channels of bi-level dot
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to potentially poor DSP utilization when rasterizing short docunents.
Watermark regions in the page description are rasterized to a
contone-resolution bi-level bitmap which is |osslessly conpressed to
negligible size and which forns part of the conpressed page imge. The
infrared (IR) layer of the printed page contains coded netpage tags at a
density of about six per inch. Each tag encodes the page ID, tag ID, and
control bits, and the data content of szeach tag is generated during
rasterization and stored in the conpressed page i nage. The main processor
750 passes back-to-back page images to the duplexed prlnt engi ne

cont rol | er §'rgeudiefEpivarty e Memigh @m@ﬁW§P%W?@WPW@Bm§F8#€§6§he conpr essed
page i mage in it SvhkO&atral fiRMBEYe caiiollett AOtage dsBE inDid@en, exqaehﬁsii Qrﬂuﬁﬁdd printing

pi pel i ne. xpansi on_and inti 115, BLp ecau

e act ca g Eb AP R adhoh B L i e BPRETR. ORF SRURR: bl 30y ooy,
7.2.2 PRI l\ﬁFieEP@IEN@ WE@RVﬂmwpwg@r@% mmwsm7mmhﬁhen@1qdlhpel i ne of

the print engi nerﬁmﬁ{&g&l@&n&ﬁﬁﬁ@@o%ka%ﬁﬁloqtsp&dpmammmydcﬁéﬁz 4 serial

interface 659, a standard JP der 763, a standard G aoup ax decoder
764, a cusHBHTREFIPT é?“?%‘&% NS ‘h?B’*S“heaad 3é?|§’t"6|1ﬂ"“t53“gedé"ﬁ’é‘ﬂﬂé?‘7 766, a
i ne Ioadaﬁb&mmeMMﬁqmwmmmﬁﬁﬂsGmnd a custominterface 768 to the Men et TM

printhead 350. The, Pk h . 3 er e

buf f ered manner. BV%Q % %ﬁ%ﬂ%apﬁ ?gﬂ&{%%ﬁﬁdhl%gégﬁﬁﬁg%%éﬁh ?ﬁEqugh speed
serial i ntiegfgeeniggo2longtike IBTF%M‘@E}@U: §f thepaghddl"p afyingiading egecpl SﬁIkHFmOI@(M 769 and
]passeﬂ Ej hr@ugm?sm@ébmofeﬁge g,%rtﬁytg@ mme@eiest; 56 priRC8 LS :%@ﬂfer has

i ni she i ntin | o IS nt ed e another page is

| onded.  TrE Pttt ST BRREnb! i pef S bl bt e s i a2
JPEG—conprassﬂd“ﬁmmMBn@mQMEKmmk&yaﬁﬂmamaaaﬂsmﬁﬂhmﬂﬁﬂﬁhhhﬁeehauawﬁm

Fax- conprq&a%&3ngLevel bl ack layer, and renders (at 766) the bi- |leve

net page tgg ayer according to the tag fornmat defined in section 1.2, al
in parall ThePYRGHAPING stage dithers (at 765) the contone CWYK Iayer and

conposites (at 76R) ndifig Qhteth Q¥RldeDIBGH: hBdhBlistRVET merkIBs Stk tobddg oM - | evel
CWK | ayer. The resultaﬁi bi -l evel CWK+I R dot data i s buffered and

format t ed THICSHBHORGS ﬁﬁﬁﬁﬁﬁfﬁﬁﬁ“eﬁﬁmﬁﬁﬁfﬁ R AOREHES350 via a set of
| i ne buff er S. Moatcugtbmdr hves erded dirvetlybfidri @r@talag erobdr @d printed Agmankcdliyclid p DRAM

The fi nal %&%m@%ﬁ%%%ma@ﬁqﬁhéd&ﬂﬁaQakéﬁ@QnQ&g&%%%Jdet NPAO086 - SG 58 dat a

(i ncluding Ixative e M pri nthea la the printhead
interface 768. \herfuganeep dmapie Flmam@n’@|°ﬁéb%mw@|theéﬁ%omr69mmu@y ifensified n

u Ru SO 3 | SUseh, adfGenkithted d :pmlc@mgdmmlugw@twm jis &nb@yma Ecefc@&n@ lhlre @mog@d Vi ah a
share in c si.gn 7 t en sel ected via the
%0 sé/sq? STG tge &:cure lz,gcfnfmc Tfans tléjfl Zéé’l? lig F{E b\glt dzlho

ext ernal n&s ave pinh gener ¥R3nt o the
shared | i reestenilten theicptonerigpayment omd denik ere n7GOreeahtl &i the marchaoerspde thapr ocessor

772 for synReHQhic l{é&lel’&%CCI&%H%M@I@I%&S%O%Q‘HJEG%”derI ng pi peline,

configuring the %rlnthead 350 via a | owspeed serial bus 773,
he purchasing mechanisms described in this section are generic, and apply to the

purchasing of myriad kinds of goods and services.
8.1 APPLICATION DRAWING NOTATION

Each application user interface flow is illustrated as a collection of documents linked by
command arrows. A command arrow indicates that the target document is printed as a result of the
user pressing the corresponding command button on the source page. Some command arrows are
labelled with multiple commands separated by slashes (*/’s), indicating that any one of the specified
commands causes the target document to be printed. Although multiple commands may label the same
command arrow, they typically have different side-effects,

In application terms, it is important to distinguish between netpage documents and netpage

forms. Documents contain printed information, as well as command buttons which can be pressed by
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and controlling the stepper notors 675, 676. In the 8%" versions of the
net page printer, the two print engines each prints 30 Letter pages per

m nute al ong the I ong dinension of the page (11"), giving a line rate of

8.8 kHz at 1600 dpi. In the 12" versions of the netpage printer, the two
print engines each prints 45 Letter pages per mnute along the short

di nensi on of the page (8 /2"), giving a line rate of 10.2 kHz. These line
rates are well within the operating fgequency of the MenjetTM print head,
which in the current design exceeds 30 kHz. 8 PURCHASI NG The net page

system proyi des. eff | chani snms _for nerch nts to, of fer goods. and
servi ces t%‘ ® S5 %1 sgﬂng‘ﬁrd"qgg?a“%%rt%ﬁ‘éf’ TG0 WEY L AHgn P ]?eg?"m?ﬂ‘('i%e goods
and servi cesgmal Aowulsrtts)mbm cangum igputl Geldwhiehcdah Ye filldnn &y o tusdr. e providetle and
printed dynaghGal | ¥ mt nd kAR aﬁéus%‘ﬁ th a@hedifn gjmwamraa&mgﬁg Whigdosa) al 0g

delivered by traditional neans. custoner”s nam c signature, In
conbi nat i offeHict AoFoncipd tdBWE’Pm%WBF'h gpginynfoas iy @Fcéﬁf to ﬂeﬂ*”}m"léi‘j‘tlﬁéfmﬁpfe ates the

pur chasi ngbewead $ha Gbek @Ml inMapglicdyl. Bhk€NddeSndnIPOS Bt Ple@rihia ﬁ@ﬁ@e&m sich at he
customer chooses ecure FElectron |c Tr ctl aynent

mechani sm bt 1t Sd{é?n?“ﬁéta#;f’ T a§vemsm§ %/msiers 7 erﬁ Th %ﬂ%‘ﬁ%cf ?ayp%y nt card
det ai | s arpre-pendy mqu@maﬂoe@alm@e Wpecnnmn(fmmncmewsadmm@pxtntwabubhwmd Thet ai | s can

nei t her bepacgd CGQ'EEI @LJ Bé g@&f’attﬁ%lﬁl kel |ﬂ9 Yy L Metﬁgmfn%mn%%gonsér 2| %sep %&g@%sg}g

mechani sms descri bed his section are generic, and apply to the
pur chasi ng*P6 Crﬁ?F‘F]EEfS &‘Idrf%‘s 8 ngBHhsEearitied s ety a n3tbaze APIOE TRTIOTR DRAW NG
NOTATI ON Eaetreqappl Figmd 46ahovis 3@Enetidoewnieas®,fal gonstric Smi $d1 USisérapeedic aswdent

col l ecti on%%faapg?ﬁsg%&gﬁ%f{ ggfd by command arrows. A conmand arrow

i ndi cat es arge ocunent is printed as a result of the wuser
pressi ng the cor Nelggontidhgatiopataing uisnintedfere dlaw etsdurthen dessabed &y ebstrBopaee conmand

arrows ar elaydu@bhe bigeqhywt fuiay Eﬂﬁiaiﬂ Wi mmmﬁen%e%ﬁ 3t Siflchs SLARPSSIto /  S)
i ndi cati ng_f hat

e specified ds causes the target
ocurmont | COTBRUEE | TR BrpHbimG FErp S (o U e Paish P Hee S
comand  ar nbwpatibd R, ntpmﬁekiai?%ycohmaﬂimittdnﬁ gy7eatl depgdble afvin@ads993. 1 N appl i cati on
terms, it IS |MPQAEANGe fielod HbRAUrS ﬁ.@ﬁtelégiﬁ,nlpﬁ%ﬁa%ggf APGUIRR Budd net page

forms. Docunents contaln printed but t ons
whi ch can ‘B’@hﬁaﬁe@§§1§’&’ﬂwh%ﬂ&é)8‘6lmﬁ%a’5@t thp maip diegram whiehdsfives t. f ur t her
i nfor mat i og20r spﬁﬁ;uﬂﬁrb@ba&@imﬂa For ms, in addition to behaving |ike

nor mal docunents,_ al s t. ai n(iﬁkn%) fiel ich can be filled in by the
user. They provi &% #¥ é?célﬁ? ‘ﬁ"&“&’é{? m?‘ﬁ%ﬂﬁanfirﬁ‘@‘r‘fﬁlﬁfsm It is also
useful to disti n@uhsdarclmtm@éﬂ achtrbellymnitys: iddniifish acweitaah namcgenaheirdetdalmfpor mat i on

and docu ”EJH&&MOG I}s Fy?i@z;l@' rgcol'd@tj g{ %Eﬂpﬁ&h&p Er@/l&ér %05 %;(131%110 BI’IB %.(E) A uﬁeorxllt aS may be

interaction between the user applitcation. neric
pre-print éﬁgl%‘ﬂn sergr il i tlg,mosggf chck through payments etc. Each customer 501 is related to

a particular merchant 500, and has an identifier 65 which is unique within the scope of the particular
merchant. The customer identifier is the alias id 65 of the application user 805, allocated by a
registration server 11. Each customer 501 represents a particular netpage user 800 to the merchant
500. A netpage user 800, on the other hand, can be the customer of any number of merchants.

Each merchant offers a range of products 502 for sale, typically presented in the form of
an organized catalog 503. Any netpage user can browse the merchant’s catalog 503, but the user must
become an explicit customer of the merchant before being able to complete an order with the
merchant.

The merchant class diagram is shown in Figure 50, while the customer class diagram is
shown in Figure 51.

The name and description of a customer derives from the details of the corresponding

netpage user.
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magazi nes sold at news stands or advertising posters encountered in public
pl aces. Fornms may al so be pre-printed, including, for exanple,
subscription forns encountered in pre-printed publications. They may, of
course, also be generated on-the-fly by a netpage printer in response to
user requests. User- specific docunents and forns are normally generated on
the fly by a netpage printer in response to user requests. Figure 48 shows
a generic docunment 990, a generic form991, a user-specific docunment 992,
and a user-specific form 993. hbtpages whi ch participate in a user

interface flow are,further dscrl ed tract. pa l.ayo . age
| ayout may cont a::En ACh FASHgmIST e f FiRfgry © ay'@ff aﬁ‘isd gﬁé&%ﬁ*pg’flg Wﬂ’i%FF%qgg’“Qﬂl ni que
style to uérthast Brogitreert of shohgymedohied otllhed 8s thelsfaglhonmy dew ofdegur e 49, these

include fixed i nhgghmangphag%awaaaﬁo@mt@m fn&le@ﬁtrmﬁch%aorgsgtﬁe neh BUALe drbi f' ds 996,
command buttons 997, and draggabl e commands . When a user i1nterface flow

i s broken WFiHES r‘i’?ﬂl’ﬂdlpﬁi‘%mﬂl @“ﬁﬁ@“ﬂeﬁﬁ@%&ﬁﬁ%‘fs npfidpsedirtidavith g gptiquisat ed i s
shown W t hinttéshechs@bittd de&lyiwih &k kustonitr skdaent 5®6. N di agr am whi ch defines it.

8. 2 PURCHASI NG L. Th chasL g _obj ect del re vol ves around
mer chants and cus Cgi mere. Eacahhlso ﬁ%fn S g{g Ohl gice Braﬁtﬁteyo ﬂiﬂ%}ﬁﬂé’“ as
i dent i f i ertellggtsd fels|stapis 523. Thawederslpeh dipgteyis Sdie@anﬁsureﬂ mer chant 500 is

typically record@ﬁkh%ﬁie@dﬁ?ﬁ%hﬁe%&ehﬁﬁd%tﬂﬁ(ﬂ@&ﬁpe%@ﬁeﬁl&@ﬂ%Oén Figure 24) on a
regi stration server pose of click-through paynments etc. Each

for
custonmer 501 is F%ﬁhé’f‘@ﬂmﬁ& S“"‘&‘S gé) t”l“&‘hi“da"f’a“iffﬁ‘fhﬁtheéﬁ‘te %@O‘SP& ¢has nghvet
i dent i fi ersubbitted)active] rartialhi cﬁuﬂﬂywlﬂphd Bantdlled GeCapet@f Ak Hderpaiof dofibke®d untilter chant .
The cust onggp is the alias id 65 of the application user 805,
al | ocat ednﬁfpdgggrgesr%céﬁdatl on server 11. Each custoner 501 represents a
particul ar net pa§eshgslercogiy of puumhe oherdes FewstS 12, 56 of which encpifiggdhegsatity800, on

t he ot her mulamu&aeﬁérmm@m Eaéh @&vﬂaﬁuﬁb% ﬁtmdm séaemeﬁ quakgiF D

ner chant o%lf3 % a ranﬁ‘ 85 {1‘ ts 502 1 (g ically resented in
the formo P BPYRRTeRsE O a8 °‘§ﬁ§“a“}3\?f 3n‘e t@éeglﬁ B IR A BPBAREE t he
mer chant ' swigatleteqg in@iB:jenbentrert kteckus dily matisty theljh&tbﬂﬂ&n dhe guaplty ghigpeccutgtioner of

the merchanty HeENE G BEluREve %tytaaua(fl ORl,&f e an order with the nerchant. The
merchant class diagramis shown I n |gure 50, while the custoner class

diagramis showRespardp; Yhisassaeiated T 2 natip apprimens Bethadpthipaine asidress 0% gebner

derives frafppibd@ctatatsai.l s of the correspondl ng net page user. NPA086 -SG 60

Each custoner ha.?ha h%stor% ? ment .. met ho g shi ppi ng addresses
O O

509 with the merchan e m)st é@%sﬁ‘%’lec?f’y“é"ﬁt ’ﬁeﬂi‘ Fféé%"r’”a e PP8hd as t he
def aul t onmetvy chwisgraner FiglEa th Thust dipemeliastads sappotedrity ap@Gouldir trarchdne

mer chant Waii e sp&8R" 8 %hat ARG aREh NGt enPbdr diffeRNOlGESrE M mL %%iha}éﬁd

payments. Account payments 505, i.e. payments not associ ated
parti cul ar depending on n‘credlt ratings efc,

When the netpage account payment method 515 is used, the user’s netpage account 820 is
debited, and the transaction appears on the user’s netpage account statement.

When the customer account payment method 516 is used, the user’s customer account 506
is debited, and the user is invoiced for payment.

When the pro forma invoice payment method 517 is used, a pro forma invoice is issued
requesting pre-payment of the order. When payment is received, the goods are shipped.

When the cash on delivery payment method 518 is used, payment is expected when the
goods are delivered.

When the SET payment card payment method 519 is used, the corresponding SET
payment card 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
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invoice, are associated directly with the custoner account 506. Each
custoner has a history of orders 507, each in a particular state of
conpletion as reflected by its status 525. The order class diagramis
shown in Figure 52. Each order 507 is uniquely identified within the scope
of the merchant 500. Each order has a status 525 which indicates whether
the order is pending (i.e. not yet submtted), active, partially or fully
shi pped, cancelled or conpleted. An orgder is not conpleted until full
paynent is received. Each order consists of a nunber of order itens 512,
each of wh he ntit a particular product offered by

t he nerchalr?tgtputlép %éhhag CSEE mqm%ﬁ né%a“t Y1 udes a backor der quantity 513
and a quantity sllﬂvp*pfe@dQIPZfOfm?{h?emlbt’a@mn@emnqmaﬂntm:tdywli&he@comsremhtnﬂerr egi ster

a claim onctshltweﬁveatﬁaﬁtfems\Ma%ammttﬁﬁa@etvi%lactt&tatnfaaﬁ,' ent current stock to fully
satisfy the ordetrPlte The quantity ship ﬁ 514 is wused to record the

cumul ative quanti i/seh%ftsﬂﬁﬂul‘gymél}?f’sp%éd“hmﬁé@ esdp @ edtiglrorfes depsads op Hhdgr wi t h a
par ti cul ar thpayleesndippieg haitkss 19 ip dbmhigriaettin@mstiond Yith agpkct GhhPRLAe sEhhod 521.
The nost c¢ n S .are. shown t he
paynent rrlg%% ngaraeggs%?ed g}rélac%%?s?\é %pg‘“g %X@ 32? 6 uge %‘md"tr& S’é’t}‘ﬁ%ﬁ?‘m@f‘%ods
suppor t ed Hy e ysedey @i Maicahiplemptivpat Shlmﬂglmeﬁled@éé@lﬂﬁtie@tatl@rdt shippingreirodilant , and
may be dlfjnaﬁlﬁmauéﬂrpngﬁtt,ferent custoners of the merchant dependi ng on
their credit rat 1gs etc. en the tpa e account paynent nmethod 515 is
used, the user’ s e’fl BhEEmeR QB?.P S.aées ﬂ‘ﬁb‘flttt@dhlp%‘fgdmlﬂt’?éclﬁsétﬁgré‘éﬂ on
appear s onFigyreSduser' s net page account statenent. \When the custoner account
paynent meggod 5;,@,«5”;3,”@9 r IkfReALEEr ' s custoner account 506 is debited,
and the user is 1nvoiced for paynment. \Wen the pro forma invoi ce paynent
met hod 517 is us&bp stats gf Be prar deiermingothedlopvably setof entratiprs qu tis piderg Whilesthpay ment

of the or d@der is WaRibhe PRRE Bin brwsé ﬁ@ﬁér&ﬂﬁﬁt,scﬁtﬂ? ﬁ@&dsteﬁt@thsmogﬁggctm VYhan the
cash on derl i vsggtglthga}/drreﬂl% n@ (ad 518 is, use IS expected when the
goods are defivered “Wieh TheSeTs % ‘b%f'r ?f%‘?t‘tl Hrernwat Baked; s ysed,
t he corr esivpidd adgireSEFd spipgimemntthdamdl 18 drdbni in idigl ShiﬁJeﬂhE chim@r obividusdis&dly t 0 make
paynent a%ﬂfeﬁltoﬂgmﬁ fot E;Q@hl;g)% Qﬁelnté%ﬂ_angé' 19519&%01‘119, usey\ghﬁ%elgtggrdpr%zﬁ? tc%ta(t:lg‘er dke

payment et i s used, the specl ayment card 1S use

paynent actoatie e te diptppare ?SE‘?J‘EY@E‘BIP“‘HSWV@@H“?&PF@ axgeybisiieim evaabidint hei r
acqui ri ng daapdymen afdRAQ S Brhe Sordl buiciisibd dsertih@RcamdivGdiRand Bighbss parti cul ar
paynent cag%typemawn\ﬁgljcﬁgmand pro forma invoice paynents are nornally nade
with a check or noney or Cash on delivery paynents are nornally made
with a check or @&agsgkrhant can be located by browsing or searching the global netpage directory or the

user’s own bookmarks. A merchant may also be encountered in the form of an advertisement in a
netpage publication 807. Both a directory entry and an advertisement typically link to the merchant’s
main page 530. This in turn links to the merchant’s product catalog 531. If the user already has a copy
of the merchant’s main page 530 from a previous encounter, then the catalog is immediately available.
8.3.2 Browse Catalog

A small product catalog is typically organized into a set of categories. The main catalog
page 531 simply lists the categories, and each category page 532 lists all of the products in the
category. This is indicated in the user interface flow in Figure 55.

H the product catalog is large, then it may still be organized into categories, but it may be
impractical to print the entire contents of a category when a user wishes to browse the category.
Instead directory navigation techniques can be used. A catalog search will often be specific to the
kinds of products represented in the catalog.

8.4.3 Order ltem

Many applications involve the user maintaining a collection of items. In the screen-based
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The set of shipping nmethods 521 which applies to a particul ar order depends
on whether "the order's shipping address 509 is donestic or international
with respect to the location of the nerchant's warehouse. Typical donestic
shi ppi ng nmet hods 522 include standard shi pping, second day air, and next
day air. Typical international shipping nmethods 523 include standard
shipping, airmail, and international priority. The nobst conmon shi pping
nmet hods are shown in the shipping nmethpd class diagramin Figure 54. 8.3
PURCHASI NG USER | NTERFACE The status of the order determnes the allowable

set of opejatd. W%, o er is pendin user can
br owse t he rrerchar?%&élkst}g?a o‘gsgf“ échgngg’@mrr%lgtso Ver%hof)ﬁ?ﬁ 55‘9 ed\R/F'II ch

r epr esent sePpEd-oFigepser Aprelre fowvep rigfepdidtes fosdharki whaadithe teblizctios eqhangesn Toe i | |

anmend the Mmayﬂ‘&kaaﬁje—malﬁllaélﬂmr@a@ﬂ&gﬁlﬁgscirt%ﬂ:d shi pping method until the
or der |sfuIIy5| . Achnea?ﬁwous only applies to itens not yet

shi pped when the % a’?‘f C NS Y Eatlﬁgétr‘g@?iﬁmﬂt@?]é?@PBF‘d]éerc"’ilic'é%é’Vf‘@f change
t he quant i twe brhmpaditantiéidtotshadi geny digesaat balrayked bp PPBY, arduandoi doy

| ner eases AGAIAEL phRa@ ALLAR o sl RAVIEIL- AROT K Rage G001 ST 21|

pur chasi ng user erface flow is illustrated i n F gur ™ ocat e
Mer chant ACfe e 1aIHE squsm iy éaﬂl ks asde ths yrptrfons plieying rit te bamerkidng visfhe. Ghiobal

net page di m@_(zilealylcﬂarrlytabﬁf ﬂid%&ﬁcealspMach%&kasuserApm GhRA bt MBYeAhgo be
encountered in.the ti Seﬁgﬁfpcl n a, netpage publication 807.

an
sorn a i raurbih B Ph R BBt rRE e Reop e sioryoE Fane T be
mer chant' scaseﬁdilowe"pagtée@ﬂ@ uséF hviilk primmarityUrermaking kdectians e armmplbtamitalsg product

cat al og 53}ulo} inaj} &6 BSehy ﬁh&r@d’%‘gypagﬁ%n oD, rmfeg fan& &ﬁvepé% g?al]r §mc%l n page

530 from g preyl ous encounter, thén the ca 0g 1S | T y avail | abl e.

8.3.2 Br ovbgénd&{"é‘?]‘ﬂljf’W%ﬁéﬁ‘}m%}“tﬂﬂ’ﬁ%’tm@ftﬂw% is typically organized into a
set of categori eone Wiyao HEérividethrgd Wegﬂﬁ@@nﬁﬂerﬁbw@é Modubt%fae%lﬁE B§ge§§;t3€90r I €es,

and each Ls a int ory. Thi s
i s indi caf%%iﬁgﬂ% hcg%’ﬁ%?%% a%ce(l b“ tﬁ[pérg %b“tf"f‘ P‘Wé pcﬁ'ﬁ]d’d
cat al og i sdefcgptiga of theepoduet Sﬁﬁwth i quhnhbfeﬁftbi gbch zfeﬂleﬂ i, @ddsatbeegroduces, thebut it

may be i NeRépRmE bee@dnd B@w%h@fslbfeb&orﬁ Of the Bt S8 §v091§ heﬂmg?otp%gﬁﬁé/cox% a user
wi shes to | nst ead di rector?)/ navi gat't on techni ques can
tgn

the cate
be used. thg?mg%’@g %aétaery‘?:"ﬁgw fi g i aded o i FheFer F‘Hé‘-" 2 §ipig follgkeepr oduct s
r epr esent esciiption i34 cfaheairaiyct b8t ditodhatiorltjedddd it ﬁrmd\&ﬁmm@p@{ IGadthifSquhdiol ve t he
user mnai ntfﬁldﬂéﬂl&iﬁ‘n@&) ol Lo c{-l ‘;y dr&e?eq%y dét%l chocah BE CP%S ed PA086 -SG 62 -

versi on of the application, user s co Fon sy yp| & §‘ﬁ‘8’vm every
time an it%kits added or rermved. The user theref ore recei ves i medi at e

f eedback when t hBepeiig @6 fitic @RG RAMY BRler, # ARy be practical to also list the contents of the
shopping cart on the product-specific page. However, it is the fact that the product page gives
product-specific information that is of primary value to the user.

The product page is visibly linked to the order itself because it is tagged with the name of
the current user, the order transaction number, and the order date and time.
8.3.4 Complete Order

The shopping cart 536 represents the contents of the current order. The shopping cart 536
is accessible from any merchant page, whether the page is part of the current order form or not. The
shopping cart 536 provides a convenient place to review the order and make finaf 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 ordet.

The checkout form 535 is broken up into five sections: shipping address 535b, shipping
method 535¢, payment method 535d, order items 535e, and order confirmation 535f Sections have

default selections based on the user’s most recent behavior.
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collection may reflect an e-mail recipient list, a shopping cart, etc. In

t he netpage version of the application, it is less practical to re-print
the collection every tinme it changes. Itemdel etions and quantity changes
can be marked up visibly, and so do not necessarily require imedi ate
re-printing. Iteminsertions, however, are nore problematic. In sone cases
the entire source list can be used as the input form allowng it to be
marked up visibly. This wmay be partigylarly apt if the source list already
represents a user- specifi c subset of the conplete source list, e.g. |ast
week' s shoppi ng rath r t han t he ocery store's c ete_range. There
will be cases, h% ‘\5lférr°0 g gte'ﬁgntfé%r %[Zei)lﬁlen‘ﬁ?eirlai} g}énﬁeﬁktf‘%ﬂse tl ections
froma conyinete. Icshtwed togpurehhsippiopiddiessgshivpiys wutend, fepmanbmethod andisréd sotbf  pages

| ong, Of et pri AhPdng B ulPLINER H olalk AR ok ﬂg%réffemgdson degnded for
multiple use, it Is not suitable for visible up. One to order via a
| arge cat afisgthe shapgs isypadppith 'ﬁ% ’é]rﬂﬁ%ﬁﬂl étlén%fféenseéthoyﬁ‘@b infthecorcfsa@@@a%gthe Each
cat al og endriey cdhfifinadb@r sBetiais3st. Wh pracdiaésloonsistenbibyckoud ik Q. uscl b stkplifpocss daut t on

elicits a ful age esc o] ofthe rodu 3 with a t field
which, if TP te)ﬁ’“?"r?,atgﬁg%t{o otf%h ?oo G shog SETHG Ac“aﬁp?a?etaér?ge lfﬁ’%w des a
visible re@m@SéﬁfimmkF@atdistmed)rder Thi s av0| ds having to print the contents

of the shopping @@Jésuma@rmusd WRendesdeh SGMAiS qRdbed An9 nhrldwritld Shanbd R ZnP Ut t ON
elicits a similar full- description 534 of the product but

aut omat i cafF/EEREc REY 3°tSH‘é’p’§$l Wﬁgﬁw pheckopt Pé%?r??él‘”h‘éh ‘éP%TU%frﬁ"Fl ofdgr field,
al ready fifolned antematicAlR inkef@etaiuadipiptisg t@ﬂld&tﬂ&dﬂl@)énﬂﬁ%c&!ﬁ $37, pifate@ b respshsde used

to vary t gthg%%ers}lgl%ssogrr% egeacplelﬁm msog on .t t he nature of the order, it may
be practical to a | con ?‘ Phe shopping cart on the
product - speci f i ¢ Thageckoutdue\/af conpigts Pfsa hender pipe (Figurato)i shection baudectipage gi ves
product - s paGidubl¢ udeNhPHABLIRE of §RlifyInS 2 Aw AlirkIBI3P (Mghyﬁ) taQechi}Bo4Si€eing THeE
product page.is Vi hﬂf nkeéj8 to the or%?c itself because it is tagged

with the nhifPrigs me %& P“lﬁ%lfﬁ trLefFetiop g s a previgusly usefl eay s RsEed ohng t he

order dat espevifging & nav pamGt drdC3P (Reduee 0y, deectidihier sriop thglist aff drdebBmsratpr esent s

the cont e%amgﬁaslrmt&eﬁgﬂg%%eﬁdcgﬁg O)Tmsct@mp&%ﬂg th%% der tﬁs’&fm& SyRGeessi bl e
mer

from any chant pa € page IS curr t order form
or not. Th@g“@ﬁBpaﬁﬂﬁgoi%‘f’bfwhﬁ%aﬂﬁﬂﬁﬂm@? @%@Jﬁ%ﬁb@% SpiedBievre &)r evi ew t he
order and nake fmﬁ@mﬁ‘i\&m&fon{hﬂlﬁﬂaﬂﬁﬁgﬂdé&&@&tﬂéuﬁﬁb@@ﬁ&@%&}@eér0m any

't or mat | O PP RRIERRA 5P SBi 1 A RD i e SORBH C=For o B35 i <

br oken up dontegiettly veivoeades mmed osduingiskegt didgeress 535b shi ppi ng nethod 535c,
payment met hod 5%]%%’%91%9:% 537t11€tg§1€: é&ﬁ%rdex@@gld%ﬂ%zeg %fofdg%gg}s ﬁ%ﬁﬁh

Sections have default selections based on the user nost recent behavi or.
NPA0S6 - SChERUTHRY a8 the arder conbirmatipmaertign ofdhrahsckont %SEfF‘%‘{iﬁfﬁarl zes the order and
capt ures t&i®5useEdisAccount

Users can edit their customer details maintained by the merchant, including their list of
shipping addresses and their list of payment methods. They can also print their order list 540, and
details of individval orders. They can edit any order which has not been fully shipped, as described
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
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signature. It shows the current shipping address, shipping nethod, paynent
nmet hod, and order total. Any change the user nakes to the order on the
checkout form535 is reflected on the form since the change is nade with
the inking pen. It is not reflected, however, in the order summary in the
order confirmation section 535f. To produce a consistent checkout form the
user can sinply press the <update> button at the bottomof the formafter
maki ng a nunber of changes. An updatedy,checkout form 535 is immediately
printed. The <submt> button, when pressed, submts the order. Any
handwritten change to any iteminformation page 533, shopping cart page
536, or ch%r(?‘%(% page 535 which is part of the order formis automatically
i nterpreted and dpplii edertparathdie@s, diechedr canljhes die dealit>beaiop the m8Iés regirt B17ed 1N
response r the

or dor . Tho- SR aRet BB 38 ohEl bRhy bR e SRRLERLS Gpe ' 2
section foflCSEIBEE Fd: Be uprmeyi sy sHiyee batnp wdetartriptdspreticedpeci fying a
new addr es8.3335b Rebéigaisiphént a section for selecti ng a shi ppi ng net hod
535c (Figure 58) a sectl on for | ecti n 0 used ymsnt met hod
or specifying a newpmﬁﬁﬁfeﬁ%?‘m‘c?%f’r‘%%%%’ﬁw’(t cal’f%éF )"utg"‘d’y 35’%68?‘}1 of2} evi ewi ng
the |ist ofndtiver”, atisvwe afidwhicheddpwothd wst to payntg @hcdn:amsbs’é%eloﬁaﬂ:mw e 60), a
section fo i t ( and a
Foot er i G cam Ak MiehFol B S OB Rlack 37 bins Lhaiuin 750,
The pri nt eBRHdERDOR @rﬂmswpﬁﬂbymlvguthﬁ BPRIPRGEH P@@ﬁ@ﬁﬁfhﬂ‘bﬂnéﬁlg’ﬂ%th% fiber of
previ ouslymeeedtpa@lpbxmmung addr esses and payrrent cards, and the nunber of
itens in the order na Will fit eni ent on two pages
printed on a sing cusmﬁer &t" %?re org%%fFr a“?ﬂnzmgrp Wemruélgl t}{%%oo%ﬁ%( Y 6% i tens
order ed anvhes urmmar payeat mﬁhodcwh@érallmrﬂm@p@p sysiem tehtin mmh@atsaﬂme mayenas t he
order confiyiRibNCSRGIOMe QivdRrsed) R 5 Edit
Account Usgrs can edit t)pe|r c%%%om?ﬁgﬁﬁaﬁa?ﬂgn{%foﬁ ai negg%gc/mtg%§§mrchant

i ncludi ng YA st of shi pping addresses and their |ist of payment

met hods. They calh@prasent fivertion hdd@kdn dodetiRn with Sdfer@dOio agipderred eihlﬁjdilr&nt%d

i ndi vi dual er Ny, or der. t

shi pped, as'&f?gejrsog ?I?CBED%%%? i ermi'mlffﬁ[e)howglver Y :N[sﬂtb © gpfffmteyg m?sﬁeﬁlefi tlaés/ for
each or derreleppifields iyt & Pmber of pier ambedimants difiog ﬁ@!@dmse\chfrﬁc@aéﬁcrd&e@emﬂ yields a

copy of thgsGhdefnid @€ il tind3dpe oML pibchinRRYioH PARL &1 tiidki! Be Jn@érst&ﬂ%t or der
item The,status of an emderives fromthe status of the order it

is part, a%°{EFIFonLE Wh@teﬁc[egé%h% to i P emPRURREts fl5t5rivsd dk B et t ens
associ at edspwifichticnhigcl@ling eipcumi@srincdpodied birdiots-rEkreiet asldperopiadeThersepebPhe al | ows

t he quant|ﬂl{,e%mqsfmlyq%tgd@qﬁlmgﬁg lainlst €M Which are still active to be

altered. Once alterations are nade, the user nust press the <subnit>
button. An updated receipt is NPA086 -SG 64
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produced. To edit order paraneters, the user can press the <edit> button on
the order receipt 537. This produces an order editing form538 which is
simlar in structure to the checkout form Once alterations are nade, the
user nust press the <submt> button. An updated receipt is produced 8.3.7
Recei ve Shi pnent The shipnent is acconpani ed by paynent receipt 541, or, if
the paynent nethod is "cash on delivery”, an invoice 541 which allows the
user to pay the delivery person by traditional neans (e.g. cash, check, or
paynment card not processed through netpage), or using a netpage paynent
method |listed on the form sinply by _marking the appropriate paynment nethod
and signing the form with a netpagénﬂ@H5801. A custoner can therefore
defer authorizing payment until the goods are delivered, even when using a

payment mef hod whi.ch, Alrl O\S‘En\%toﬁﬁe L%Ehst}% ﬁ%o%%chﬁlmot'}{é& of Medi ate online

paynent authorlza I on. er TTVery person can verify paynent

bef ore handi ng Oiéx%(nd]hg% pRAGS pmc%l%ﬁﬂaq}ln{f Q‘Sntﬁﬁlﬁgs%{%&rmhd?s}{er%&ngntoh@s been
described with ref erence to a Sre erred enbodi nent’ and unber "of specific

al t er nat i VEEHIEIrRRTipy the ing peded)flaty indicative nh pidengifyeod thB;‘?"“F‘H{%@ %ki |l ed
in the rekavant refetea&edﬁmﬁt hﬂttthaafdaﬂ,mwrco@ﬁ daﬁahﬁmp@m@oadpmany Sf s@biskitany ng from
t hose specj f.i all%d Cri. the gplrlt and scope

U rential OSitio; ed reWéve to 21 set 0§Pre<§e?ertnflew nommﬁ e g){) o8 aS t hat t he

of the presen FAventi on. be un

i nvention is not recaw%?g c&gputé? Mem &@Qatlhg b G0 REGS Hg%eﬁ&b@&& e

o
described in the present sp eci f1cation ? dﬁ ocunents |ncorporated
by cross-r deipyohdelogs a@ﬁb‘??ﬁw‘iﬁ aﬁaé’w%én@d@ffyém%‘f Oftﬂﬁéem%ﬂﬁélﬁft elgiyeitathon| y

limted byfonl)eheatdsing Bette Gita plloed N%Qg@atrv&@sﬁl& Qlaﬁ&el\tﬁthl forf), ﬂ&ﬁﬂ@@dleﬁf

enabl | ng Onl I n code(::dhcfjl (ggeflérebtl% at eaqosgmego Ud thta6ussu¥ge e som { VI ding a
potential Puré aser Wt At Eofit ar hi Ng i n or 0t gne s

pur chasi ngsetsederdalctaiaond the formincludi ng coded data |nd|cat|ve of an
identity of the formand of at |east one reference point of the form the
coded data conpr id§hiings ingha qogpitersysm angd rew b indigafing dafgngdilest opepransteed mar ks
posi t i onedrela@lgad inypurdhting 1:6@4ctid predet erm ned nom nal mark positions;
receiving, in a conputer system indicating data froma sensing device
regarding the identity of the formand at |east one of a position and a
novenent of the sensing device relative to the form the sensing device,
when pl aced in aRreophodof vemplowi whichraid @l lgtst e pegmttraclitoe iy the eprchasipe at | east

some of t hgnGegads dabu@NAnaR NGEEIk Deheadr theeRfh aRPREN R tﬁ@ﬁetﬁdh%&ﬁfeé ng data
using at |east sone of the sensed coded data; and identify in the

conput er si/EtiEHEHANHe F‘fnalﬂﬁe’i Pen HditeRhergiedHye bd’fhlcfl@’éé?“s‘%@"‘b ?g’ﬁ”éetder

said at least one parameter.

3. The method of claim 2 which includes:

recetving, in the computer system, data regarding at least one of the position and the
movement of the sensing device relative to the form, the sensing device sensing at least one of the
position and the movement of the sensing device relative to the form using at least some of the coded

data; and

identifying, in the computer sysiem and from at least one of said position and said
movement being at least partially within said at least one zone, said at least one parameter of the

purchasing transaction.

4, A method of enabling online purchasing, the method including the steps oft
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relating to the purchasing transaction. 2. The nethod of claim1 in which
said at | east one paraneter relating to the purchasing transaction is
associated with 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 paranmeter. 3. The
met hod of claim 2 which includes: receiving, in the conputer system data
regarding at | east one of the positiorgand the novenent of the sensing
device relative to the form the sensing device sensing at | east one of the
position and the novenent of the sepsing device relative to the formusing
at |east some of thePCod&? pcag?lg;pméaeri“gtgrﬁ P RGO APITRaog STHER & 2 syst em
and fr om apurdhesipsttragsagionfthes fing inloding faded datrdindicatick ofia eesrend pdp@ierg ofathe | east
partial ly widihid @@wo@tmzlc@%aha@%gﬁg@ea plérmtpof%bslal&aﬁ} iR AR A T of the

pur chasi ng transaction. 4. met | of enabl1ng online purchasing, the

met hod i ncPPHgrefae tat Ep rifsterpatpnalssiarsiittsyi di ng a potenti al

purchaser with a farm containi ng [ nforgati on relating to a, furchasi ng
transaction, the P8P/ HtiTEIRGYETHSY? FaP4 SPHEE dater va>dire sd #1dg8ong e

par anet er pfanfelieand pegerdinggti lengt doe afivsaotmanandtahpesitadé the gaticy dotpeiabieng a
PLuratity Bl cauRslanhl Blky HAdhALACERE ALATBOLS, nRAS LheRgEiTPLR] | ve to 2

set of predeterm ned nomnal mark positions; receiving, 'l

system dat"g PRABGAT gsigeh Srshiprg afthe edpdslgiran] srgeryiag the data feersding ablsest onsaf anet er
and r egar diheigovainert SdFHe pOYteon Of thSscily @8R telailo the RASishd ON of the sensing
device relative to the form the sensing device, when noved relative to
the form sensi ngtarheing ad e coagarciystgn, Séd co@ert efifid sensing @eP@raa edds 1USi Ng at
lleast some,Qf,; tRencpdeddata and generating the data regarding at |east one
of the novenent and the 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 paranmeter. 5. A nethod
of enabling onl i Aeethotr & BABGIInG gylint RechBRizhBEndIRa iddRliingnd #9s &t eps of provi ding
a potential purchaser with a formcontaining information relating to a

pur chasi ng transprtidien,a bdtestifl grurvhiserc viid ianfyme ededniota irdoringiidh celbtingetoof  an

i denti ty_ q;urcilgﬁlgir%ﬁoﬂ; hl@ fo%gqgﬂdméjé%h& &R MRIhRE gigalpgtfealty&%elfgr}ﬁ, Eﬂg (éotdedo

substantially undifferentiated marks positione ative to a s f

pr edet er nmi KECORBHINEH Piyfalik opwbstantialy ondiffaetined meyks positiened stkpivk or2 syef em data
from a sensidagmaey hagnad @gRp&iHwg; an identity of the potential purchaser and
regarding the identity of the form the sensing device containing the data
regardi ng the i depdivitgyingfcotpneer ygsem, datdir@en sinsigy debies @gtdingrae gRfily 6ighd he

identit y Cgotehlﬂl? p&r‘g{ag} 'a&ﬁli r@&ud‘mg theeiﬁélttity of the form, the sensing device containing the data

regarding the identity of the user and sensing the data regarding the identity of the form using at least

some of the coded data; and

identifying, in the computer system and from the data regarding the identity of the

potential purchaser and the identity of the form, a purchasing transaction.

6. The method of claim 5 in which the coded data is also indicative of at least one parameter
of the purchasing transaction, and the method includes receiving, in the computer system, indicating
data from the sensing device regarding said at least one parameter of the purchasing transaction, the

sensing device sensing the indicating data using at least some of the coded data.

7. The method of claim 6 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
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some of the coded data; and identifying, in the conputer systemand from
the data regarding the identity of the potential purchaser and the
identity of the form a purchasing transaction. 6. The method of claim5 in
whi ch the coded data is also indicative of at | east one paraneter of the
pur chasi ng transaction, and the nethod includes receiving, in the conputer
system indicating data fromthe sensing device regarding said at | east
one paraneter of the purchasing transagtion, the sensing device sensing
the indicating data using at |east sone of the coded data. 7. The nethod of

cl ai m 6 whisg R 1G] WAAGS db0RE Glntlafy aah Beghilfy GUMYLELe HSAEM, A812 LM Lhe

sensi ng devj ce regarding at |east a novenen host PIBIR% of t he
sensi ng de®hthesensiaE dyvicgetativs to M%wmgg@mmﬂﬁéﬁﬁmnmd Cwﬁéd%nm ng devi ce
generating data regarding at | east one of the novenent and the position of
t he sensing device relative to the formusi ng at | east sorre of the sensed

coded data, 8. A cordin cl ai.ns or 5, wherein
each mark ?epresé%@g(g%ggg 1 Ay eopc}amfs ?r CB’ SRV RS repr@mt%‘”ﬁé’fﬁod

accor di ng Pleraity eficeded valgher ei n the coded val ue represented by a mark is at

| east partially determ ned by the position of the mark relative to the set
of predeterm ned non1 nal mark positi ons. 10. A nethod according to any one
of clalmsg. 4 0 R in the % rm ned nomnal mark positions are
arranged rél ative medo acfﬁrﬁ?%tf’ ggiw fi5tdeq yanegepregented Jy prmprk st leest or di ng

t o cl ai m lurtishedatdminedt byl t@lsrsmmnﬂ teahdik efatitene teisties pRderGipaGReinaNast from
one anot heghysa di stance of less than 100 mllinmeters. 12. A nethod
accordi ng to any one of clainms 1, 4 or 5, wherein the marks have centers
and wherein the relative spacing of the centers of at |east one pair of
adj acent marks is less than 12 mllimeters. 13. A nmethod according to any
one of cl aitns 1, A fhethnd ﬁporﬂiﬁgﬂﬂbehﬁorﬁaﬁhlalﬁﬁﬂjﬂ&aﬁwﬁcr%me%mtedhﬁm ﬁb%:mﬁpd a

maxi num raﬁj%yﬁ%ﬂg]gen t{{g&g@%ﬁg Olaﬁggd}l(go?mmaﬂar K's minimumradius is greater

t han 40% raxi niiiy radi us. 14. A net hod
according to claiml1 or 5 wherein any 10 mllineter dianeter area of the
coded data indicative of the identity of the formincludes sufficient

information.to Izdﬁl&hddfaycot'dhl@ td ik 0 dorcirtht WRE BRAAGORNHE Y of LedGh Bl
wher ei n any 10.m. | |i,meter E)%f”h 8 f’:ll‘ ea of the coded data 1 ndicative of

the at | eas?anotrlllgb?efhét?necﬁ%%es B PHRE f or m i ncl udes suffici ent
information to identify the NPA086 -SG 68 at | east one reference point.

12. A method according to any one of claims 1, 4 or 5, wherein the marks have centers and
wherein the relative spacing of the centers of at least one pair of adjacent marks is less than 12

millimeters.

13. A method according to any one of claims 1, 4 or 5, wherein each mark has a minimum
radius and a maximum radius and wherein the length of a mark’s minimum radius is greater than 40%

of the length of that mark’s maxinmum radius,

14. A method according to claim 1 or 5, wherein any 10 millimeter diameter area of the coded

data indicative of the identity of the form includes sufficient information to identify the form.

15. A method according to claim 1, wherein any 10 millimeter diameter area of the coded data

indicative of the at least one reference point of the form includes sufficient information to identify the
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16. A nmethod according to claim4, wherein any 10 mllinmeter dianeter area
of the coded data indicative of the at | east one paraneter of the

pur chasi ng transaction includes sufficient information to identify the at
| east one paraneter of the purchasing transaction. 17. The nethod of any
one of clainms 2, 4 or 6 in which the paraneter is an action paraneter of

t he purchasi ng transaction, the nethod including effecting, in the conputer
system an operation in respect of thg action paranmeter. 18. The nethod of
claim 17 in which the action paranmeter of the purchasing transaction is
selected fromthe rou gonpr|5|ng requesting information relating to an
itemto bé“%‘?gﬁ ?% ecting an itemto purchase, selecting the
guantity of an itemto be pur chased, view ng a shopping cart and subnitting
a purchasing order. 19. The nmethod of any one of clains 3, 4 or 7 in which

the paranmeier isa %th@pz{cl:&tﬂngqg E]ﬁmt @ﬁeréﬁf any fl@&lﬂ?ﬁ&e‘? Jﬂéﬁéte@ Ored SrASAEH haRfD the
met hod inc| uding identifying, in fhe conputer system that the potenti al

pur chaser ﬁﬁﬁmgﬁngéﬂﬁﬁﬁﬁ%ﬁﬁmﬁP%%Hwﬁﬁﬂﬁ“ﬂvmﬁﬁﬁﬁg“6**?ﬁ%@%%ﬂ@?ﬂ@mﬂéV|ce and
ef f ect i ng, idénkify thchale 0P pirietes yRlic@Mchaaing BpPeL@®hi on associ ated with the option
paraneter. 20. The method of claim 19 in which the option paraneter is
associated with at | east one of: a shipping address, a shipping nethod, a
paynent method and a card type. 21. The nethod of any one of clains 3, 4 or
7 in whichi% he pHieateipdef apxsong of daiges 294 prefrip which B¢ pagamster ip gy astina Phmageter of
transacti oge p&éh@surgaiab@dmh g kiitioRd Gneludigh btk dtg g thel Bl sRRAPIM Blra®M 3t €Mt hat
the potent] al Hﬁ taser has entered handwitten text data by neans of the
sensi ng deVirCe ald aPPERTy, in the conputer system an operation
associated with the text paranmeter. NPA086 -SG 69 22. The nethod of claim
21 which includes converting, in the conputer system the handwitten text
data to Cof@m er rieGdiod 48claihNG RhRP the Qétloﬁ Ipﬁf!ilﬁ@teg be W@'pﬁ&aklﬁgcérdﬂg%n is
converting,. in the conputer system the handwitten text data to conputer
t ext u5|ngwﬁﬁ“UﬁFﬁﬁﬁmﬁﬁﬁﬂmf??gng recogni tion program 24. The nethod of
claim?22 in which the t xttp netgr |s g socig%gd F‘ th at |east one of a
shi ppi ng addr ess™*5 B S iﬁgﬁfa t REG G AR GEUHPt y of an
itemto bewbumgwamedﬁygﬁnﬁamebnmmﬂgﬁdckwaayﬂ@mé@mﬁt@ﬂammum@apﬂmbwmﬁ in

whi ch the paranmeter is an authorization paraneter of the purchasing
transaction, the nethod including identifying, in the conputer system

that the potential purchaser has entered a handwitten signature by neans
of the sensing device and effecting, in the conputer system an operation
associ at edidw t h THaenethort di@iyi avadf chiims3as arfed ehich tBbparathixer in@top@d parbmedraf m 25

whi ch i ncl Mgslﬁch\éﬁﬁé Ir%iszﬂgdn, lthg ILJﬁ%d C].QC'M&HIE Eenﬁéﬁﬁé & ind po%ltputgxh %stem 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.

20. The method of claim 19 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.

21. The method of any one of claims 3, 4 or 7 in which the parameter is a text parameter of the
purchasing transaction, the method including identifying, in the computer system, that the potential
purchaser has entered handwritten text data by means of the sensing device and effecting, in the

computer system, an operation associated with the text parameter.
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signature is that of the potential purchaser. 27. The nethod of claim26 in
whi ch the authorization paraneter is associated wth paynent

aut hori zation. 28. The nethod of any one of clainms 3, 4 or 7 in which the
paranmeter is a picture paraneter of the purchasing transaction, the nethod
including identifying, in the conputer system that the potenti al

purchaser has entered a hand-drawn picture by neans of the sensing device
and effecting, in the conputer systergg an operation associated with the

pi cture paraneter. 29. The nethod of any one of clains 1, 4 or 5 in which:
a portion t he..code ata ls,superi. sed with a visual graphic, the

vi sual gr a%;]i c Pg lfaltlg?]dgo{ gla %P%CE% “3?3 ST T e H VPR n3r €5 on.
NPACB6 - SGupdrrd@n tefidata iywpihyttr okt any one of clains 1, 4 or 5 in which the
formcontains information relating to at |least one of., an itemto be

pur chased and order acceptance. 31. A systemfor enabling online

pur chasi ng,, t he stemincluding: .a formcontaining information relating to
a purchasifig tra aE’f’tF]‘%Sjn?fcflﬁlg‘ f!gr“’ﬁ’l"f“ AeAder PRYVerigy &Y ha SR et ¥ of an

i dentity ohanfvrated ertidutandomgfuteatextiugsi oaline handigme ree@nifei pidgr@2f the form the
coded data conprising a plurality of substantially undifferentiated marks
positioned relative to a set of predeterm ned nom nal mark positions; and

a conputer_systemfor receiving indicating data froma sensing device for
i dentifyintf-at ThearethodpfelapmiZdpihigythe eyt preqnistyr 18 essedipied prith ethass pprepfit r ansact i on,

t he indicating data bei i ndicative of the identity of the formand at
| east one of a p8§l?’?3“i§r?g%i3f& %Wﬁ'@ﬁta@?}“‘fﬂﬁ@e Brfof AUV PER emtabs ve to
the formpudhsedensi ng device sensing at | east sone of the coded data and
generating the indicating data using at |east some of the sensed coded
data. 32. The systemof claim31 in which said at | east one paraneter
relating to the purchasing transaction is associated with at | east one
zone of th@'fornfheg‘g’.‘h"?ﬁ&a”é’ﬁ? ehtldips &1t BIvidhiterparepetriLig s alingzaiehsi ng
devi ce, th@raerssily: ghelisig taBRSibE) gheatetholl @BKAin®Aen6ing! i ehepOGhidr ORteaNd t he

novenent o ing.device relative to the.formusjng at |east. sone of
t he coded g%&g%ogﬁ éfmg?/sgtehé%e TP aehr?lé(io PRSI Be TSt ((%:Ifﬁd?fssl%ﬁséj’,g 9HE 8 st em

i ncl udi ng @feftige.nn Soemavterisystpm; svfopertinn paogviated With fapapthogzationparambiersi ng
transaction, the formincluding coded data indicative of at |east one
paranmeter of the purchasing transaction, the coded data conprising a
plurality of substantially undifferentiated pmarks positioned relative to a
set of prée%det er en%%hoﬁoorﬁic}?ﬁ'f %Tﬁvthl?[‘ g‘fj‘fsi ‘E?H@’fng’a’r‘lcfhep"omp“ter system, that the

signature is that of the potential purchaser.

27. The method of claim 26 in which the authorization parameter is associated with payment
authorization.
28. The method of any one of claims 3, 4 or 7 in which the parameter is a picture parameter of

the purchasing transaction, the method including identifying, in the computer system, that the
potential purchaser has entered a hand-drawn picture by means of the sensing device and effecting, in

the computer system, an operation associated with the picture parameter.

29, The method of any one of claims 1, 4 or 5 in which:

a portion of the coded data is superimposed with a visual graphic, the visual graphic
relating to the parameter associated with the portion.
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a conputer systemfor receiving data froma sensing device regarding said
at |l east one paraneter and regarding at |east one of a novenent and a
position of the sensing device relative to NPA086 -SG 71 the form and for
interpreting at | east one of said novenent and said position of the sensing
device as it relates to said at | east one paraneter, the sensing device,
when noved relative to the form sensing the data regarding said at | east
one paraneter using at |east sonme of tfge coded data and generating the

data regarding at |east one of the novenent and the position of the sensing
device relative to the form 35. A systemfor enabling online purchasing,
the systemincluding: a formincluding coded data indicative of an identity
of the for t he I §i L uraldty of substantially
undifferen?%atedTﬁggﬁgdg%%??F%ﬁgg&%Eﬁg??@gﬂ%%ﬂgf%%wmﬁ%m;p?g'%?é?%$%ed

noni nal mai*k! Fsse pons; and a conmputer systemfor receiving froma sensing
devi ce data regardinq n identity of the potential purchaser and the
identity of the F%Wﬂiogﬁm“ B g BeTRFGRHGS from sai d received data, a

pur chasi ng transaction, the sensing device containing the data regarding
the identity of the potential purchaser and sensing the data regarding the

identity ofj the form UsicRg tomkngggrghamfgm&.ﬁgm&@ ed data. 36. The system

of claim35 in which the coded is also I ndicative of at |east one

paraneter of the W Ghasing thiddhalds 3HihO B a hi&aS@ RN on SHS el RERL Vi NY
i ndi cati ng%zga}{cﬁ fromthe sensi ng device, regarding said at |east onhe
par amet er  BFt RE PPLRLE Pher A0 &5 demopd ofsh lrast pre TERIRE RYRIPEdF é8mshisi ng t he

i ndi cat i ngecdatdata yenmigingd plilr@asd! sehenmialyf untiffaetiacbdarkigbationdifelativi® asytst em of
claim 35 m{g}g&gﬂi&%&gﬁmmgosag&s;ngg devi ce, the sensing device sensing at
n

| east one of the novenent the position of the sensing device relative

to the form 38. ,RufMet §d @ Octibig inkiatiRf HarPRén 0 EenGhoATBe Biliderfindla 35,
wher ei n ea]gh marli re rezqs,ents or‘lje o?m laalﬁ%_] Tali enf ggdgded va?nﬁégga%& A

j urality o ed val
syst em accGFHPRFPEIE FA1Rg Sdie Rifkyias H“‘F?%EO%@HE‘G‘%%W?@WE%P%@WF gty a mark

i s at | easilentiyaf thé &k ynddelbarant sfagodiontafvs fieahdnt @the Gdnsihdu@vindkkiiveed &d | ve to
t he set of 1 ) Kk oshtions.. N PAO8G -SG 72 .40. A
Syst om accora o T o e saai Ky Iikcor JpaSl ol g InclbP B el ol

pr edet er mi ¥eg 2tdestiseren of hyppnged prisd dat%ons are arranged relative to a plurality
of nomnal lines. 41. A systemaccording to claim40 wherein at |east one
pair of the lines are spaced apart from one another by a distance of |ess
t han 100 rgzl i neper.s,

he system of claim 31 in which said at least one parameter relating to the purchasing

transaction is associated with at least one zone of the form.

33. The system of claim 31 which includes the sensing device, the sensing device sensing at
least one of the position and the movement of the sensing device relative to the form using at least

some of the coded data.

34, 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, the coded data
comprising a plurality of substantially undifferentiated marks positioned relative to a set of

predetermined nominal mark positions; and

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

parameter and regarding at least one of a movement and a position of the sensing device relative to
NPAD86 -SG



42. A system according to any one of clains 31, 34 or 35, wherein the marks
have centers and wherein the relative spacing of the centers of at |east
one pair of adjacent nmarks is less than 12 mllinmeters. 43. A system
according to any one of clainms 31, 34 or 35, wherein each nmark has a

m ni mum radius and a maxi nrumradi us and wherein the length of a mark's
mnimmradius is greater than 40% of the length of that mark's maxi num
radi us. 44. A systemaccording to claimm 31 or 35, wherein any 10 mllineter
di aneter area of the coded data indicative of the identity of the form

i ncludes syt fdugl j ; [ ' ' - Or.1 . A.syst.em
according to c|’§iﬁﬂ§° %if@;p\%ﬁﬁéf%}e%p‘é&r‘i?féf%q%%t"%‘%?}e‘?%%d pglglggﬁé)?%? Scﬁsrngéi% of # he coded
data indi LEASE B 2t st ope parnelsr Gsfensing fevice hen poykhiclatie te the fofrarsensingic| udes
suf fi ci ent thé adioegptingGad htQeabt S8 Yatafn¥tertubiBe at st kARSE hOBRed Bl QAERELHRLIOT . 46. A
system accg i amet er area of

dj .to.claim wher ei n 10 mJ]imeter d {
the coded chaat llgélgilﬁﬁdﬁt g“é%%i‘)%"'e‘%é?e Them 4t ar}dgge)s/IEoSlB?FeOflﬁJéer WL FVisrelite 9% chasi ng
transacti off™-ncl udes sufficient information to identify the at |east one
paranmeter of the purchasing transaction. 47. The system of any one of
clainms 31, 34 or 35 in which said at | east one paraneter of the purchasing
transaction is selected fromthe group conprising an action paraneter of
t he purcha%f ng Pye?ﬁ?g?flﬁ?%mg onliye gthedhe: EB%ITY&FFEP@IP‘?”E% t he purchasing
transaction, a texlt panameter do‘{%a(téﬂt ur ¢ asi.({gggggEAOBG -SG 73 transaction,

nchyding

he.

an authori zati on paraneter ort s BlrdFast ay &Fi 8T bintpds Rt ure
par anmet er GRPLHE 2 plyradiyasfi mwhstantisliysudifferontiated Suarky pesidgned edlatiof ¢ laajcmot7 i n
whi ch t he @ekk@ined asiBhek pRitobEgPUr chasi ng transaction is selected from
t he group conprising: requesting data relating to an itemto be purchased,
sel e(r:]ti ng an itealrjmo_t@utmﬂd&aﬁ)erecﬁﬂﬁgem 'm@mﬁmz?ﬁgh&éawﬁ@fm%m%& ngale_; o 2$ _
pur chase .submitting.a.purc ing order...49. . system of” cl aim in
whi ch the p%%g?%ﬁmglé?eéﬁa% b 1<?a§n §€%?:i?°’el eﬁ’q\/é’rt Henkfyingoliany Sghpociyed fata i ppi ng
addr ess, avshisppirprgacties Fodsnsive draigrrentinive thedela apadiag baidehtityyyiehe po@ntiallhe
system of loaisthahd sduling Vil & DO iaRRRATRR Bl SinB SIOG! BHEGE W Ll AL 1 €ast
one of: a shipping address, a billing address, a paynent nethod and a
gquantity o “an itemto be purchased. 51. The system of claim47 in which
t he aut horization paraneter is associated with paynent authorization. 52.
The systemof claim47 in which the picture paraneter is: a portion of the
coded datagi s s J i j . i.c.. the.visual graphic
ol ating tot ho e eERARands by bRl o] R0 fuchigfr K1SHBhe HBRS

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.

37. The system of claim 35 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.

38. A system according to any one of claims 31, 34 or 35, wherein each mark represents one of

a plurality of coded values.

39. A system according to claim 38, wherein the coded value represented by a mark is at least

partially determined by the position of the mark relative to the set of predetermined nominal mark

positions.
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40. A system according to any one of claims 31, 34 or 35, wherein the predetermined nominal

mark positions are arranged relative to a plurality of nominal lines.

41. A system according to claim 40 wherein at least one pair of the lines are spaced apart from

one another by a distance of less than 100 millimeters.

42. A system according to any one of claims 31, 34 or 35, wherein the marks have centers and
wherein the relative spacing of the centers of at least one pair of adjacent marks is less than 12

millimeters.

43, A system according to any one of claims 31, 34 or 35, wherein each mark has a minimum
radius and a maximum radius and wherein the Iength of a mark’s minimum radius is greater than 40%

of the length of that mark’s maximum radius.

44, A system according to claim 31 or 35, wherein any !0 millimeter diameter area of the

coded data indicative of the identity of the form includes sufficient information to identify the form.

45. A system according to claim 31, wherein any 10 miliimeter diameter area of the coded data
indicative of the at least one reference point of the form includes sufficient information to identify the

at least one reference point.

46. A system according to claim 34, wherein any 10 millimeter diameter area of the coded data
indicative of the at least one parameter of the purchasing transaction includes sufficient information to

identify the at least one parameter of the purchasing fransaction.

47. The system of any one of claims 31, 34 or 35 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
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transaction, an authorization parameter of the purchasing transaction, and a picture parameter of the

purchasing transaction.

48. The system of claim 47 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.

49, The system of claim 47 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.

50. The system of claim 47 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.

51. The system of claim 47 in which the authorization parameter is associated with payment

authorization.

52. The system of claim 47 in which the picture parameter is:

a portion of the coded data is superimposed with a visual graphic, the visual graphic

relating to the parameter associated with the portion,
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